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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


REQUIREMENTS     FOR     AND     USE     OF     A 
FLOOD  AND  AGRO-ECONOMIC  DATA  BASE. 

Willing  and  Partners,  Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  7A. 
W90-00111 


APPLICATION  OF  THE  PRECIPITATION- 
RUNOFF  MODEL  IN  THE  WARRIOR  COAL 
FIELD,  ALABAMA. 

Geological  Survey,  Tuscaloosa,  AL. 
R.  E.  Kidd,  and  C.  R.  Bossong. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2306,  1987.  42p,  17  fig,  16  tab, 
41  ref. 

Descriptors:  'Model  studies,  'Alabama,  'Hydro- 
logic  models,  'Rainfall-runoff  relationships, 
Runoff,  Warrior  Coal  Field,  Hydrographs,  Geohy- 
drology,  Watersheds,  Flow  profiles,  Turkey 
Creek,  Bear  Creek,  Basins. 

A  deterministic  precipitation-runoff  model,  the 
Precipitation-Runoff  Modeling  System,  was  ap- 
plied in  two  small  basins  located  in  the  Warrior 
coal  field,  Alabama.  Each  basin  has  distinct  geo- 
logic, hydrologic,  and  land  use  characteristics. 
Bear  Creek  basin  (15.03  sq  mi)  is  undisturbed,  is 
underlain  almost  entirely  by  consolidated  coal 
bearing  rocks  of  Pennsylvanian  age  (Pottsville 
Formation),  and  is  drained  by  an  intermittent 
stream.  Turkey  Creek  basin  (6.08  sq  mi)  contains  a 
surface  coal  mine  and  is  underlain  by  both  the 
Pottsville  Formation  and  unconsolidated  clay, 
sand,  and  gravel  deposits  of  Cretaceous  age  (Coker 
Formation).  Aquifers  in  the  Coker  Formation  sus- 
tain flow  through  extended  rainless  periods.  Pre- 
liminary daily  and  storm  calibrations  were  devel- 
oped for  each  basin.  Initial  parameter  and  variable 
values  were  determined.  Parameters  with  meaning- 
ful sensitivity  were  identified  and  adjusted  to 
match  hydrograph  shapes  and  to  compute  realistic 
water  year  budgets.  When  the  developed  calibra- 
tions were  applied  to  data  exclusive  of  the  calibra- 
tion period  as  a  verification  exercise,  results  were 
comparable  to  those  for  the  calibration  period.  The 
model  calibrations  included  preliminary  parameter 
values  for  the  various  categories  of  geology  and 
land  use  in  each  basin.  The  parameter  values  for 
areas  underlain  by  the  Pottsville  Formation  in  the 
Bear  Creek  basin  were  transferred  directly  to  simi- 
lar areas  in  the  Turkey  Creek  basin,  and  these 
parameter  values  were  held  constant  throughout 
the  model  calibration.  Parameter  values  for  all 
geologic  and  land-use  categories  addressed  in  the 
two  calibrations  can  probably  be  used  in  ungaged 
basins  where  similar  conditions  exist.  The  parame- 
ter transfer  worked  well,  as  a  good  calibration  was 
obtained  for  Turkey  Creek  basin.  (Author's  ab- 
stract) 
W90-00214 


OVERLAND  FLOW  MODELING:  CAN  RAIN- 
FALL EXCESS  BE  TREATED  AS  INDEPEND- 
ENT OF  FLOW  DEPTH. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00350 


INFLUENCE  OF  THE  1982-83  DROUGHT  ON 
RIVER  FLOWS  IN  HAWKE'S  BAY. 

Hauraki  Catchment  Board,  Te  Aroha  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W90-00932 


MEASURED  AND  SIMULATED  WATER  RE- 
LATIONS IN  A  DOUGLAS-FIR  FOREST 
DURING  THE  DEVELOPMENT  OF 
DROUGHT  IN  THE  APENNINES,  CENTRAL 
ITALY. 
Centro  di  Studio  per  la  Genesi  Classificazione  e 


Cartografia  del  Suolo,  Florence  (Italy). 

P.  J.  Kowalik,  M.  Borghetti,  E.  Busoni,  G.  Sanesi, 

and  G.  G.  Vendramin. 

Forest  Ecology  and  Management  FECMDW,  Vol. 

25,  No.  3-4,  p  181-194,  November  1988.  7  fig,  1  tab, 

25  ref. 

Descriptors:  'Soil-water-plant  relationships, 
'Forest  hydrology,  'Drought,  Italy,  Fir  trees, 
Alpine  regions. 

A  model  of  soil  water  dynamics  (SWATRE)  and 
of  the  soil-plant-atmosphere  continuum  (SPAC), 
including  the  plant  water-retention  component, 
were  applied  independently  to  describe  the  season- 
al and  diurnal  water  balance  of  a  forest  in  Italy. 
The  stand  under  consideration  was  a  26-year-old 
Douglas-fir  plantation  with  a  density  of  2044  trees 
ha-1  and  average  height  of  14.2  m,  located  in  the 
Apennines  in  Central  Italy,  900  m  a.s.l,  in  a  medi- 
terranean climate.  Soil  water  potential  was  meas- 
ured with  tensiometers  and  psychrometers  2  or  3 
times/week  during  the  summer  of  1985.  The  xylem 
water  potential  and  leaf  stomatal  conductances 
were  measured  on  4  days  in  the  period  June- 
September  1985,  at  about  2-3-h  intervals  from  sun- 
rise to  sunset.  Global  and  net  solar  radiation,  air 
temperature  and  air  relative  humidity  above  the 
canopy  were  measured.  Soil  water  potentials  simu- 
lated by  the  SWATRE  model  agreed  well  with  the 
field  measurements.  The  diurnal  pattern  of  bulk 
stomatal  resistance  and  xylem  water  potential  sim- 
ulated by  the  SPAC  model  also  agreed  with  meas- 
urements. The  results  show  that  Douglas-fir  is 
surprisingly  well  adapted  to  the  drought  conditions 
that  occurred  in  Tuscany  during  the  dry  year  1985, 
and  even  with  dry  soil,  shallow  rooting  depth  and 
high  evaporative  demand,  trees  did  not  show  evi- 
dent water  stress.  (Author's  abstract) 
W9O-O0958 


2B.  Precipitation 


RAINFALL   ABSTRACTION   AND   INFILTRA- 
TION IN  NONPOINT  SOURCE  POLLUTION. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00004 


STATISTICAL  RAIN  ATTENUATION  PREDIC- 
TION MODEL  WITH  APPLICATION  TO  THE 
ADVANCED  COMMUNICATION  TECHNOLO- 
GY SATELLITE  PROJECT.  I -THEORETICAL 
DEVELOPMENT  AND  APPLICATION  TO 
YEARLY  PREDICTIONS  FOR  SELECTED 
CITIES  IN  THE  UNITED  STATES. 
Analex  Corp.,  Cleveland,  OH. 
R.  M.  Manning. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N88-29077. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
NASA  Contractor  Report  No.  179498,  September 
1986.  203p,  13  fig,  11  tab,  7  append.  NASA  Con- 
tract NAS3-24564. 

Descriptors:  'Rain,  'Model  studies,  'Satellite  tech- 
nology, Data  acquisition,  Statistical  models,  Hy- 
drologic  data,   Mathematical   studies,   Prediction. 

A  rain  attenuation  prediction  model  is  described 
for  use  in  calculating  satellite  communication  link 
availability  for  any  specific  location  in  the  world 
that  is  characterized  by  a  long-term  meteorological 
record  of  rainfall.  Such  a  formalism  is  necessary 
for  the  accurate  assessment  of  such  availability 
predictions  in  the  case  of  the  small  user-terminal 
concept  of  the  Advanced  Communication  Tech- 
nology Satellite  (ACTS)  Project.  The  model  em- 
ploys the  theory  of  extreme  value  statistics  to 
generate  the  necessary  statistical  rain-rate  param- 
eters from  rain  data  in  the  form  compiled  by  the 
National  Weather  Service.  These  location  depend- 
ent rain  statistics  are  then  applied  to  a  rain  attenu- 
ation on  any  satellite  link  at  that  location.  The 
predictions  of  this  model  are  compared  to  those  of 
the  Crane  Two-Component  Rain  Model  and  some 
empirical  data  and  found  to  be  very  good.  The 
model  is  then  used  to  calculate  rain  attenuation 
statistics  at  59  locations  in  the  United  States  (in- 


cluding Alaska  and  Hawaii)  for  the  20  GHz  down- 
links and  30  GHz  uplinks  of  the  proposed  ACTS 
system.  The  flexibility  of  this  modeling  formalism 
is  such  that  it  allows  a  complete  and  unified  treat- 
ment of  the  temporal  aspects  of  rain  attenuation 
that  leads  to  the  design  of  an  optimum  stochastic 
power  control  algorithm,  the  purpose  of  which  is 
to  efficiently  counter  such  rain  fades  on  a  satellite 
link.  (Author's  abstract) 
W90-00094 


NEED  FOR  CLIMATIC  AND  HYDROLOGIC 
DATA  IN  AGRICULTURE  IN  SOUTHEAST 
ASIA. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-00100 


APPLICATION  OF  CLIMATIC  AND  HYDRO- 
LOGICAL  DATA  IN  STABILIZING  PRODUC- 
TION SYSTEMS  IN  THE  HUMID  AND  WET- 
DRY  TROPICS  OF  ASIA. 

Agrarian  Research  and  Training  Inst.,  Colombo 

(Sri  Lanka). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-00101 


PROBLEMS  RELATED  TO  THE  EFFECTS  OF 
ENVIRONMENTAL  CONDITIONS  ON  THE 
IMPROVEMENT  OF  AGRICULTURE  IN 
SOUTH-EAST  ASIA. 

Snowy    Mountains    Engineering    Corp.,    Cooma 

(Australia). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-00102 


APPLICATION  OF  AGROMETEOROLOGICAL 
INFORMATION  IN  RELATION  TO  RICE- 
BASED  CROPPING  PATTERNS  IN  SOUTH- 
EAST ASIA. 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-00104 


ESTIMATING  CLIMATIC  DATA. 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-00105 


USE  OF  CLIMATIC  DATA  TO  CLASSIFY  AND 
COMPARE  ENVIRONMENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
J.  S.  Russell. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  73-84,  3  fig, 
3  tab,  27  ref. 

Descriptors:  'Climatic  data,  'Data  collections, 
'Water  resources  data,  'Climatology,  'Data  inter- 
pretation, 'Meteorology,  Classification,  Australia, 
Meteorological  data  collection,  Mathematical  stud- 
ies, Temperature,  Solar  radiation,  Fourier  analysis. 

The  use  of  climatic  data  is  discussed  in  relation  to 
the  classification  of  climate,  the  definition  of  ho- 
moclimates  and  the  comparison  of  specific  meteor- 
ological stations.  Some  of  the  difficulties  of  using 
current  classifications  are  shown  in  comparing 
seven  climatic  stations  in  subtropical  and  tropical 
northern  Australia.  Numeral  taxonomic  approach- 
es to  classification  are  considered  and  these  have 
some  advantages  in  the  agglomerative,  as  opposed 
to  divisive  classifications,  are  possible.  The  incor- 
poration of  variability  information  and  the  use  of 
fuzzy  sets  need  to  be  examined  further.  There  are 
limitations  in  the  data  sets  available  in  many  parts 
of  the  world  but  local  classifications  using  such 
approaches  are  possible.  The  definition  of  homocli- 
mates  using  similarity  or  dissimilarity  measures  is 


Field  2— WATER  CYCLE 
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Group  2B— Precipitation 

"'■'  hl1  i"  i paring  stations    I  he  us.-  ol  Fourier 

bi  nrs  to  describe  periodic  data,  the  combination  oi 
these  senes  in  vectoi  functions,  and  projecl  onto 
defined  planes  is  discussed,  n  is  possible  to  use  this 
approach  to  compare  relationships  between  more 
than  iw<.  climatic  variables  at  stations.  For  exam- 
ple, projects  were  made  of  the  relationships  be- 
tween (I)  daylength  and  radiation,  (2)  radiation 
and  mean  maximum  temperature,  and  (3)  radiation 
and  pan  evaporation  at  lour  stations  in  northi  IT 
Australia.  These  projections  are  useful  in  describ- 
ing not  only  the  relationships  between  the  varia- 
bles at  one  station  but  also  making  comparisons 
with  other  stations.  (See  also  W90-00100)  (Lantz- 

W90-00106 


USE  OF  RESIDENCE  TIME   DISTRIBUTION 
IN  AGROCLIMATIC  CLASSIFICATION 

New  South  Wales  Univ.,  Kensington  (Australia) 
Dept.  of  Water  Engineering. 
T.  G.  Chapman. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983  Tech- 
nical Memorandum  89/5,  April  1989.  p  85-94  4  fie 
2  tab,  9  ref.  6' 

Descriptors:  *Data  collections,  *Water  resources 
data,  'Agricultural  hydrology,  'Water  storage, 
Climatology,  Mathematical  analysis,  Mathemati- 
cal models,  Hydrologic  models,  Soil  water,  Hydro- 
logic  data,  Classification. 

Turnover  time  is  the  characteristic  replenishment 
time  of  hydrological  storage.  Age  is  a  measure  of 
the  elapsed  time  since  a  molecule  of  water  entered 
the  storage,  and  residence  time  is  the  value  of  the 
age  when  water  leaves  the  storage;  both  can  be 
expressed  in  terms  of  a  time-varying  frequency 
distribution.  All  three  quantities  are  defined  and 
relations  are  developed  between  them  and  the  stor- 
age inputs  and  outputs.  For  a  given  sequence  of 
storage  input  and  output  data,  the  age  and  resi- 
dence time  distributions  can  be  estimated  on  the 
basis  of  simple  models  which  require  no  knowl- 
edge of  the  geometry  or  hydraulics  of  the  storage 
Another  method  of  determining  these  distributions 
is  through  use  of  data  on  input  and  output  of 
conservative,  radioactive  or  reactive  tracers  In  the 
context  of  agricultural  climatology,  the  storage  of 
greatest  relevance  is  the  soil  water  store  within  the 
plant  root  zone.  It  is  suggested  that  the  mean 
turnover  time  could  be  a  first  measure  for  classify- 
ing such  stores,  while  the  residence  time  distribu- 
tion would  give  greater  definition  and  would  dis- 
tinguish between  stores  which  have  the  same  turn- 
over time  but  quite  different  hydrologic  behavior 
these  points  are  illustrated  with  synthetic  soil 
water  data  using  a  simple  WATBAL  model,  and 

nrn^w  ipUl  data  from  ^'meters.  (See  also  W90- 

00100)  (Author's  abstract) 
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NEW  OBJECTIVE  METHOD  FOR  SPATIAL 
INTERPOLATION  OF  METEOROLOGICAL 
IppiI^^FROM  ^REGULAR  NETWORKS 
APPLIED  TO  THE  ESTIMATION  OF  MONTH- 
LY MEAN  SOLAR  RADIATION,  TEMPERA- 
TURE, PRECIPITATION  AND  WINDRUN 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 

W90?0o7o8y  bibliographic  entry  see  Fie]d  7C. 


^H^tr1*^1^^7  ™ROUGH  STO- 
CHASTIC ANALYSIS  OF  RAINFALI  ANn 
STREAMFLOW  DATA  U    AND 

Melbourne  Univ.,  Parkville  (Australia).  Agricul- 
tural Engineering  Section. 

W90-MK>9y  b'bliographic  entI"y  see  Fie'd  2E. 


™EiV,^AS^?^PPROACH  TO  THE  USE  OF 
*k  ^Ti?  DATA  FOR  ASSESSING  PROB- 
QUENCES    °F  RAINDAY  AND  DRVDAY  SE- 


R,  Jardms 

IN:  Need  foi   Climatic  and  Hydrologic  Data  bi 

Agriculture  in  Southeast  Asia,  Proceedings  Ol  a 
United   Nations  University  Workshop  Held  at  the 

Canberra  College  ol  Advanced  Education,  Belcon- 

nen,  AC  I,  Australia,  12-15,  December  1981  Tech- 
nical Memorandum  89/5,  April  1989  p  147-156  Jl 
ref. 

Descriptors:     •Climatic    data,     'Data    collection! 

Water  resources  data,  •Meteorologic  data  collec- 
tion,    "Model     studies,     'Climatology,     'Rainfall, 

Water  shortage,  'Data  interpretation,  Precipita- 
tion, Agricultural  hydrology,  Hydrologic  data, 
Queensland,  Australia. 

A  number  of  points  in  favor  of  the  use  of  a  model- 
based  approach  to  the  analysis  of  daily  climatic 
data  are  made.  In  particular,  in  contrast  with  non- 
model  based  approaches  which  usually  require  a 
separate   examination   of  the   data   to   meet   each 
specific  need,  the  flexibility  of  a  model  in  produc- 
ing  results   to   meet   a   range   of  requirements   is 
stressed.  The  success  of  Markov  chain  models  for 
modeling  the  frequency  of  occurrence  of  rain  day/ 
dry  day  amounts  is  discussed   Coupled  with  com- 
puter facilities,  a  two-part  model  may  be  formulat- 
ed to  derive  a  range  of  summary  statistics  and  to 
enable  the  derivation  of  expressions  of  the  proba- 
bility of  precipitation  occurrence  and  of  precipita- 
tion amounts  relevant  to  both  agriculture  and  hy- 
drology. Although  probability  statements  are  more 
reliable  when  related  either  to  a  large  number  of 
occurrences  or  to  a  long  period  of  time,  their  use  is 
considered  important  in  terms  of  agricultural  plan- 
ning since  they  offer  a  consistent  and  "best  avail- 
able     approach.     In     addition,     when     historical 
records  of  daily  rainfall  are  short  and/or  discontin- 
uous, representative  synthetic  data  may  be  generat- 
ed  using  parameters  ascribed  to  the  model  in  a 
similar  climatic  regime.  Some  illustrative  examples 
ot  the  use  of  a  model  based  approach  in  relation  to 
agriculture  in  south-east  Queensland  are  presented 
Using    several    rainfall    threshold    values     several 
short  time  periods  and  a  number  of  approaches   a 
two-part  model  is  used  to  assess  a  range  of  prob- 
abilities relevant  to  phases  of  the  cereal  cropping 
period.  Mention  is  also  made  of  the  possible  exten 
sions  to  the  model.  (See  also  W90-00100)  (Author's 
abstract) 
W90-00112 


OF     RAINFALL      EROSION 


ASSESSMENT 
HAZARD. 

Soil  Conservation  Service  of  New  South  Wales 

Sydney  (Australia). 

w°ornprimary  bibli°graPn'c  entry  see  Field  2J. 


RISK  ANALYSIS  OF  WHEAT  YIELDS  IN  RE- 
LATION TO  CULTIVAR  MATURITY  AND  CLI- 
SJrS'"  IN  SEMIARID  AREAS, 
USING  A  CROP  GROWTH  MODEL 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  3F 
W90-001 14 


SIMPLE  MODELS  FOR  USE  BY  ADVISORY 
OFFICERS  TO  DEFINE  CROP  STRATEGIES 
AND  TO  PREDICT  FARM  YIELDS 

South  Australia  Dept.  of  Agriculture,  Adelaide 
Div.  of  Land  Use  and  Protection. 
F°r Ternary  bibliographic  entry  see  Field  3F. 
W90-00 1 1 5 


SIMULATION  MODEL  FOR  MULTIPLE 
PIf?GPSYSTEMRAINFED  RICEBASEI>  CROP- 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 
J.  F.  Angus. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983  Tech- 


nical Memorandum  89/5,  April  1989   p  195 
tig,  2  tab,  21  ref 

Descriptors  'Data  collections.  'Water  resources 
da  a,  Simulation  analysis,  'Model  studies.  'Aari- 
2*"u     :'  'Rainfall.     Climatic 

data,  Hydrologic  budget,  Drought,  Meteorology 
l  emperature,  Evapotranspiration 

Rainfcd    wetland    rice   is   the   major   type   of  net 
culture  in  southeast   Asia  and  most   is  grown  in 
cropping  systems,  i.e.,  in  sequence  with  other  nee 
or  upland  crops    Climatic  analyses  based  on  the 
water   balance  of   upland   crops   do   not   apply   to 
ra.nfed   wetland  cropping  systems    Modifications 
are  needed  to  account  for  several  major  differences 
including  the  drought  sensitivity  of  rice,  its  shal- 
low, anaerobic  root  zone,  the  large  lateral  contri- 
bution of  water  from  upslope  fields,  and  the  com- 
plexity of  multiple  cropping  when  some  but  not  all 
crops  are  adapted  to  saturated  soils   A  simulation 
model  has  been  devised  for  the  water  balance  of 
wetland  fields  and  the  growth  and  development  of 
crops   grown    in   sequence.    However,   a   lack   of 
information  on   lowland   water  balance,   nitrogen 
dynamics,  and  the  timmg  of  a  cropping  pattern 
provide  limitations  for  model  use.  To  operate  this 
model  requires  estimates  of  daily  rainfall  for  a  lone 
series  of  years  for  a  network  of  representative  and 
well  distributed  sites.  Records  of  evapotranspira- 
tion  rate  are  also  needed,  either  as  records  of  pan 
evaporation    or    estimates    of   evapotranspiration 
such  as  obtained  by  the  Penman  method    Of  the 
other  requirements  for  the  mode,  temperature  is 
relatively  unimportant  for  the  lowland  humid  trop- 
ics because  of  its  lack  of  variation  and  the  lack  of 
growth  response  within  the  narrow  range  of  tem- 
peratures experienced.  At  higher  elevations,  tem- 
peratures may  become  limiting  for  growth    The 
close  association  between  temperatures  and  eleva- 
tion can  be  used  to  supplement  measured  tempera- 
tures. Solar  radiation  is  extremely  important  as  the 
source  of  energy  for  photosynthesis  and  evapotran- 
spiration. (See  also  W90-00100)  (Lantz-PTT) 
W90-00116 


EVALUATION  THE  EFFECT  OF  CLIMATIC 
VARIABILITY  ON  MANAGEMENT  OF  DRY- 
LAND AGRICULTURAL  SYSTEMS  IN 
NORTH-EASTERN  AUSTRALIA. 

Queensland  Dept.  of  Primary  Industries,  Brisbane 

(Australia). 

For  primary  bibliographic  entry  see  Field  3F 
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USE  OF  CLIMATIC  DATA  WITH  A  CROP 
WATER  BALANCE  MODEL  AND  CROP  AND 
PEST  RESPONSE  MODELS  IN  NORTHERN 
NEW  SOUTH  WALES. 

New  South  Wales  Dept.  of  Agriculture,  Narrabn 
(Australia).  Agricultural  Research  Station. 
For  primary  bibliographic  entry  see  Field  3F 
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BUREAU'S  DATA  BANK -HOW  IT  WORKS. 

Bureau  of  Meteorology,  Melbourne  (Australia). 
For  primary  bibliographic  entry  see  Field  7C 
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ASPECTS  OF  HYDROMETEOROLOGICAL 
DATA,  MEASUREMENT,  ANALYSIS  AND  AP- 
PLICATION. 

University  of  New  England,  Armidale  (Australia) 
haculty  of  Resource  Management. 
I.  J.  Jackson. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia.  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989  p  269-276  15 
ref. 

Descriptors:  'Hydrologic  data  collections,  'Mete- 
orological data  collection,  'Data  collections 
Water  resources  data,  'Hydrometeorology,  Data 
acquisition,  Data  interpretation,  Rainfall,  Forecast- 
ing, Training,  Data  storage  and  retrieval. 


WATER  CYCLE— Field  2 


A  range  of  problems  exists  in  measurement,  analy- 
sis and  application  of  data,  including  dangers  of 
generalization,  poor  data  quality,  marked  spatial 
variations  in  tropical  rainfall  and  the  use  of  inap- 
propriate models  and  approaches.  Studies  of  a 
range  of  rainfall  characteristics,  particularly  those 
for  shorter  periods,  are  important.  In  seasonal  rain- 
fall areas,  improved  forecasting  of  the  start  of  rainy 
seasons  would  be  valuable  but  faces  many  prob- 
lems. Improvement  of  data  collection  facilities  and 
analysis  is  particularly  important  in  some  of  the 
drier  areas  of  Southeast  Asia.  Application  of  extra- 
tropical  models  and  concepts  to  the  Southeast  Asia 
situation  may  be  dangerous.  Factors  other  than 
scientific  ones  may  be  paramount  in  decision 
making  and  therefore,  data  and  analysis  must  facili- 
tate the  implementation  of  decisions  not  regarded 
as  most  appropriate  in  scientific  terms.  Overseas 
training  presents  a  range  of  potential  problems  and 
although  necessary  in  some  cases,  training  in  the 
'home'  country  is  likely,  on  balance,  to  be  more 
appropriate  where  possible.  (See  also  W90-00100) 
(Author's  abstract) 
W90-0O122 


SYNOPTIC  AND  MESO-ALPHA  SCALE  METE- 
OROLOGY OF  WYOMING  FLASH  FLOODS. 

National  Weather  Service  Forecast  Office,  Chey- 
enne, WY. 
J.  A.  Rogash. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 17709. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  NWS  CR-93,  Oc- 
tober 1988.  23p,  17  fig,  13  ref.  NOAA  Project 
WR30O0  8M1J1O. 

Descriptors:  *Rainfall-runoff  relationships,  *Flash 
floods,  *Meteorology,  *Wyoming,  Terrain  analy- 
sis, Temperature,  Rainfall  intensity,  Climatology, 
Seasonal  variation,  Air  circulation,  Convection. 

The  combination  of  high  terrain  features,  warm 
temperatures  and  moisture  intrusions  makes  Wyo- 
ming susceptible  to  dangerous  thunderstorms 
which  produce  very  heavy  rains  with  flash  floods. 
Since  such  storms  are  difficult  to  forecast,  a  study 
was  performed  investigating  synoptic  and  meso- 
alpha  scale  meteorological  factors  associated  with 
their  occurrence.  Data  and  meteorological  patterns 
were  examined  for  an  eight-year  period  for  all  days 
in  which  Wyoming  experienced  at  least  one  flash 
flood.  Climatologically,  it  was  found  that  the  vast 
majority  of  Wyoming's  flash  flood  coincided  with 
the  southwest  U.S.  monsoon  season,  taking  place 
in  July  and  August  during  the  afternoon  and 
evening  hours.  The  circulation  pattern  over  the 
western  and  central  U.S.  were  similar  several 
hours  prior  to  heavy  rainfalls.  At  the  surface, 
thermal  troughing  west  of  the  Continental  Divide 
combined  with  high  pressure  over  the  Northern  or 
Central  Plains  to  generate  a  low  level  easterly 
wind  component  with  inflow  of  abundant  moisture 
into  the  state.  In  the  middle  troposphere,  weak  to 
moderate  winds  with  a  westerly  or  southerly  com- 
ponent were  established  with  advection  of  Pacific 
or  Gulf  of  California  moisture  aloft.  In  such  an 
environment  a  moist  unstable  air  mass  could  form 
over  Wyoming  with  a  marked  vertical  directional 
wind  shear  favorable  for  deep  convection.  A  pri- 
mary trigger  for  Wyoming  heavy  thunderstorms 
was  terrain-forced  upward  motion  due  to  the  eas- 
terly component  of  the  surface  winds.  In  addition, 
in  most,  though  not  all  cases,  dynamic  lifting  was 
present  due  to  the  approach  of  a  short  wave 
trough  embedded  in  the  middle  tropospheric  flow. 
(Author's  abstract) 
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EXPERIENCES  WITH  TWO  HOT  WIRE  IN- 
STRUMENTS FOR  MEASURING  THE  LIQUID 
WATER  CONTENT  IN  CLOUDS. 

Oak  Ridge  National  Lab.,  TN.  Information  Re- 
search and  Analysis  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
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EFFECTS  OF  ACID  DEPOSITION  ON  THE 
CATCHMENT  AREA  OF  LAKE  MARSJOEN- 
BASIC    STUDY    (HAPPAMAN    LASKEUMAN 


VAIKUTUKSISTA  MARSJON -JARVEN 

VALUMA-ALUFELLA  PRUSELVITYS). 

Ministry  of  Trade  and  Industry,  Helsinki  (Finland). 

Energy  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00276 


RELATION  BETWEEN  ANTHROPOGENIC 
S02  EMISSIONS  AND  CONCENTRATION  OF 
SULFATE  IN  AIR  AND  PRECIPITATION. 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROXYALKYLSULFONATE  FORMATION: 
ITS  ROLE  AS  A  SttV)  RESERVOIR  IN  ATMOS- 
PHERIC WATER  DROPLETS. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00344 


CLOUDWATER  CHEMISTRY  IN  SEQUOIA 
NATIONAL  PARK. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 

Lab.  of  Environmental  Engineering  Science. 

J.  Collett,  B.  Daube,  J.  W.  Munger,  and  M.  R. 

Hoffmann. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 

5,  p  999-1007,  May  1989.  6  fig,  3  tab,  23  ref.  Calif. 

Air  Resources  Board  Contract  A4-075-32. 

Descriptors:  *Interception,  *Atmospheric  water, 
*Clouds,  *Acid  rain,  *Air-earth  interfaces,  Hydro- 
gen ion  concentration,  Sulfates,  Nitrates,  Weather, 
Precipitation,  Water  chemistry,  Forest  hydrology. 

Interception  of  cloudwater  by  forests  in  the  Sierra 
Nevada  Mountains  may  contribute  significantly  to 
acidic  deposition  in  the  region.  Cloudwater  sam- 
pled in  Sequoia  National  Park  had  pH  values  rang- 
ing from  4.4  to  5.7.  The  advance  of  cold  fronts  into 
the  Park  appears  to  lead  to  higher  aerosol  and  gas 
phase  concentrations  than  are  seen  under  normal 
mountain-valley  circulations,  producing  higher 
cloud-water  concentrations  than  might  otherwise 
be  expected.  Estimates  of  annual  deposition  rates 
of  N03(-),  S04(2-),  NH4(  +  )  and  H(  +  )  due  to 
cloudwater  impaction  are  comparable  to  those 
measured  in  precipitation.  (Author's  abstract) 
W90-00345 


EVALUATION  OF  PRECIPITATION  CHEMIS- 
TRY SITING  CRITERIA  USING  PAIRED  STA- 
TIONS FROM  NORTHERN  MAIN  AND 
SOUTHEASTERN  TEXAS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-00347 


DEPOSITION  OF  THE  MOST  ACIDIFYING 
COMPONENTS  IN  THE  NETHERLANDS 
DURING  THE  PERIOD  1980-1986. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Air  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5B. 
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STATISTIC  USEFUL  FOR  CHARACTERIZING 
PROBABILITY  DISTRIBUTIONS,  WITH  AP- 
PLICATION TO  RAIN  RATE  DATA. 

Applied  Research  Corp.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-00349 


ISOTOPE  STUDIES  OF  PRECIPITATION  AND 
GROUNDWATER  IN  THE  SIERRA  DE  LAS 
CRUCES,  MEXICO. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

A.  Cortes,  and  R.  N.  Farvolden. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p   147-153,  March  30   1989.   3  fig,  2  tab,   11  ref. 


Precipitation — Group  2B 

NSERC  Grant  A7712. 

Descriptors:  "Isotope  studies,  "Groundwater  re- 
charge, *Surface-groundwater  relations,  "Mexico, 
"Precipitation,  "Water  analysis,  Springs,  Aquifers, 
Sampling,  Groundwater. 

An  environmental  isotope  study  was  carried  out  on 
water  samples  collected  from  springs,  streams, 
wells  and  precipitation  events  in  the  upper  part  of 
the  Sierra  de  las  Cruces  mountains  in  Mexico. 
These  mountains  form  the  western  flank  of  the 
Valley  of  Mexico  in  which  Mexico  City  is  located 
and  may  be  an  important  area  of  recharge  for  the 
aquifers  that  supply  a  large  portion  of  the  munici- 
pal water  supply  of  the  city.  A  local  meteoric 
water  line  is  constructed  from  the  precipitation 
data  by  a  linear  regression  technique  and  is  de- 
scribed by  delta(D)  =  7.95  delta  018  +  11.77.  An 
important  feature  of  these  data  is  the  wide  spread 
observed  in  isotope  values  throughout  the  sam- 
pling season.  These  values  range  from  minus  153  to 
minus  9.0  ppt  for  deuterium  and  from  minus  20.9  to 
minus  3.1  ppt  for  oxygen- 18.  This  wide  isotope 
range  cannot  be  attributed  to  an  altitude  effect 
because  all  samples  were  collected  at  nearly  the 
same  elevation.  The  history  of  the  air  masses  that 
generate  each  precipitation  event  and  variable  cli- 
matic conditions  at  the  site  could  be  responsible  for 
this  effect.  Groundwater  samples  obtained  from 
springs,  streams  and  wells  do  not  show  the  same 
ranges  of  variation  as  precipitation;  most  of  them 
are  close  to  the  average  precipitation  values: 
delta(D)  =  70  ppt  and  delta  018  =  minus  10.3 
ppt.  This  value  can  be  considered  representative  of 
the  isotope  composition  of  the  water  that  may 
recharge  the  Valley  of  Mexico  aquifer  system  in 
the  Sierra  de  las  Cruces  area.  (Author's  abstract) 
W90-00360 


NUTRIENT  FLUX  THROUGH  A  LOBLOLLY 
PINE  FOREST  FLOOR  USING  SIMULATED 
RAINFALL. 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00388 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  RAINFALL  IN  VENICE:  INFLUENCE 
OF  THE  SAMPLING  METHOD  ON  THE  RELI- 
ABILITY OF  THE  DATA. 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
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SAMPLE  SIZE  REQUIREMENTS  FOR  ESTI- 
MATION OF  THROUGHFALL  CHEMISTRY 
BENEATH  A  MIXED  HARDWOOD  FOREST. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 
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MAXIMUM  ENTROPY  SPECTRA  FOR  RE- 
GIONAL PRECIPITATION  ANALYSIS  AND 
FORECASTING. 

INTERA  Technologies  Ltd.,  Calgary  (Alberta). 
N.  R.  Dalezios,  and  P.  A.  Tyraskis. 
Journal  of  Hydrology  JHYDA7,  Vol.  109,  No.  1-2, 
p  25-42,  July  1989.  8  fig,  1  tab,  22  ref. 

Descriptors:  "Streamflow  forecasting,  "Precipita- 
tion, "Ontario,  "Regional  analysis,  "Algorithms, 
"Maximum  entropy  method,  Forecasting,  Linear- 
prediction  method,  Model  studies,  Hydrology. 

A  new  algorithm  of  spectral  estimation  has  been 
used  for  the  analysis  of  hydrologic  data  of  the 
Grand  River  basin  in  southern  Ontario.  This  algo- 
rithm, which  is  based  on  the  maximum  entropy 
principle,  is  a  multichannel  generalization  of  the 
now  classical  Burg  algorithm.  In  addition,  a  linear- 
prediction  method  based  on  the  obtained  predic- 
tion error  filters  (PEF's)  has  been  described  for 
multichannel  time  series.  Employing  six  multichan- 
nel precipitation  time  series  it  was  possible  to  show 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


that  the  maximum  entropy  method  (MEM)  of 
spectral  estimation  performs  satisfactorily  and  to 
confirm  previous  results  on  Ihe  advantages  of  thi 
MEM  over  the  classical  and  other  methods.  The 
linear-prediction  method  yielded  satisfactory  re- 
sults for  the  multichannel  precipitation  time  series 
The  auto-spectral  and  cross-spectral  densities  be- 
tween the  entire  multichannel  precipitation  series 
including  the  forecast  part  and  the  observed  series 
can  be  considered  as  an  evaluation  of  the  quality  of 
the  prediction.  The  similarities  in  the  computed 
spectra  indicate  that  the  forecast  part  is  consistent 
with  the  prediction  model  and  preserves  the  basic 
character  of  the  spectra.  Thus  the  employed  pre- 
diction methodology  justifies  the  extrapolation  po- 
tential in  regional  hydrologic  analysis.  In  catch- 
ments there  are  sequential  responses  from  storm 
overflows.  Cross-spectral  techniques  are  a  power- 
ful means  for  analyzing  and  modeling  such  phe- 
nomena when  adequate  data  are  available.  (Au- 
thor's abstract) 
W90-00575 


METHOD  FOR  EVALUATION  OF  ACIDIC 
SULFATE  AND  NITRATE  IN  PRECIPITA- 
TION. 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00643 


ATMOSPHERIC  DEPOSITION  OF  PHOSPHO- 
RUS AND  NITROGEN  IN  CENTRAL  ALBERTA 
WITH  EMPHASIS  ON  NARROW  LAKE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-00645 


ACID   RAIN    AND   ITS   EFFECTS   ON   SEDI- 
MENTS IN  LAKES  AND  STREAMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00722 


ACIDIFYING  POTENTIAL  OF  ATMOSPHER- 
IC DEPOSITION  IN  CANADA. 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00810 


CHEMICAL    COMPOSITION    OF    RAINFALL 
IN  A  CITY  OF  NORTHERN  SPAIN. 

Cantabria  Univ.,  Santander  (Spain).  Dept.  of  Medi- 
cal Physics. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00812 


TRACE  INORGANIC  SPECIES  IN  PRECIPITA- 
TION AND  THEIR  POTENTIAL  USE  IN 
SOURCE  APPORTIONMENT  STUDIES. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B 
W90-00818 


VARIATIONS     IN     RAINWATER     QUALITY 
FROM  ROOF  CATCHMENTS. 

Pertanian  Malaysia  Univ.,  Serdang.  Dept.  of  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-00834 


LEAD  AND  CADMIUM  LOADINGS  TO  THE 
GREAT  LAKES  FROM  PRECIPITATION. 

Illinois  State  Water  Survey  Div.,  Champaign.  At- 
mospheric Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  5B 
W90-00844 


SOIL  MOISTURE  DEFICITS  IN  SOUTH-CEN- 
TRAL SWEDEN:  I.  SEASONAL  AND  REGION- 
AL DISTRIBUTIONS. 


I.inkoeping  Univ  (Sweden) 

For   primary    bibliographic   enlry   see    Field   2G 

W90-00920 


STOCHASTIC-DETERMINISTIC  NATURE  OF 

AN  ELEMENTAL  RAINFALL  RUNOI  I  PROC- 
ESS. 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E 
W90-00946 

2C.  Snow,  Ice,  and  Frost 

GLACIERS  AND  GLACTOLOGY  OF  ALASKA. 

Geological  Survey,  Tacoma,  WA. 

R.  M   Krimmel,  and  M.  F  Meier. 

Anchorage  to  Juneau,  Alaska,  July  21-29,    1989. 

American  Geophysical   Union,   Washington,   DC 

Field  Trip  Guidebook  T301,  1989.  61p,  44  fig,  47 

ref,  append. 

Descriptors:  'Glaciers,  'Alaska,  'Glaciology, 
Handbooks,  Geohydrology,  Glaciation,  Glacier 
surges,  Glaciohydrology,  Vegetation,  Ecology, 
Social  aspects,  Ecosystems. 

There  is  nearly  75,000  sq  km  of  glacier  ice  in 
Alaska.  The  major  portion  is  concentrated  in  the 
Chugach  and  St.  Elias  Ranges  through  which  the 
field  trip  traverses.  In  the  region  are  major  advanc- 
ing and  retreating  tidewater  glaciers,  major  pied- 
mont glaciers,  and  surging  glaciers.  Columbia  Gla- 
cier is  in  the  early  stage  of  a  drastic  retreat;  Hub- 
bard Glacier  is  advancing  and  recently  dammed  a 
major  fjord;  Variegated  Glacier  recently  made  a 
major  surge;  the  glaciers  in  Glacier  Bay  underwent 
a  drastic  retreat  during  the  last  two  centuries, 
resulting  in  a  glacially  formed  landscape  that  has 
only  a  recent  vegetation  cover.  Southern  Alaska 
has  a  diverse  history,  climate,  botany,  and  zoology. 
Many  of  the  original  native  cultures  of  North 
America  came  together  in  Prince  William  Sound. 
Russian  fur  traders  and  gold  miners  cam  and  went, 
and  fishing  and  tourism  dominate  the  present  econ- 
omy. The  climate  of  southern  Alaska  is  maritime, 
with  substantial  precipitation  and  mild  tempera- 
tures. The  topography  has  a  strong  effect  on  the 
maritime  air  masses,  resulting  in  heavy  snowfalls 
and  the  development  of  active  glaciers  on  seaward- 
facing  slopes.  The  succession  of  vegetation  is  re- 
markable, ranging  from  barren,  recently  ice-free 
areas  to  forest-suffocating  muskeg.  Southern 
Alaska  also  is  known  for  an  abundance  of  marine 
mammals,  including  sea  otter,  seal,  sea  lion,  por- 
poise, and  various  species  of  whales.  On  land,  bear, 
moose,  deer,  wolverine,  and  mountain  goat  are 
common;  other  wildlife  is  abundant  also.  (Lantz- 
PTT) 
W90-00077 


INCREASED  HEAT  ABSTRACTION  FROM 
LAKES  DURING  THE  WINTER:  METHODS 
OF  ACCELERATING  ICE  FORMATION  ON 
LAKES  IN  ORDER  TO  INCREASE  THE 
AMOUNT  OF  ENERGY  STORED  IN  THEM 
DURING  THE  WINTER  (UKAD  SUOVARME 
PA  VINTERN:  METODER  ATT  PASKYNDA  IS- 
LAGGNINGEN  I  SJOAR  FOR  HOGRE  ENER- 
GIINNEHALL  VINTERTID). 
Swedish  Council  for  Building  Research,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00277 


EVOLUTION  OF  THE  SNOW  COVER  AND  OF 

THE  SOIL  HYDROLOGICAL  AND  THERMAL 

PROFILES  IN  A  BASIN  OF  THE  LAURENTI- 

DIAN    BALSAM    FIR   FOREST   (EVOLUTION 

DU  COUVERT  DE  NEIGE  ET  DES  PROFILS 

HYDRIQUE  ET  THERMIQUE  DU  SOL  DANS 

UN  BASSIN  DE  LA  SAPINIERE  LAURENTI- 

DIENNE). 

Centre  de  Recherches  en  Biologie  Forestiere,  De- 

partemente   des   Sciences    Forestieres,    Universite 

Laval,  Que,  G1K  7P4,  Canada. 

M.  Prevost,  R.  Barry,  J.  Stein,  and  A.  P. 

Plamondon. 


Journal  of  Hydrology  JHYDA7,  Vol  107,  No  1-4 

p  343-366,  March   30  1989    II   tig,  4  tab,  20  r<-l 
h  summary 

npu.rs    •Quebec,  •  J  ores!  hydrology,  *Sso« 
cover,  *Snowpack,  •Snowmelt,  "Soil  watci    ' 
moisture  retention.  Soil  profiles.  Snow,  Soil 
ernes,  Soil  temperature,  Hydrological  regime 

Physical  characteristics  ol  the  snowpack  'Depth, 
water-equivalent,  density,  temperature)  and  ihf 
thermal  and  hydrological  profiles  of  the  soil  have 
been  observed  in  the  balsam  fir  ecosystem  ol  the 
Lac  Laflamme  basin,  during  three  accumulation 
and  snowmelt  seasons  A  network  of  85  sampling 
points  of  snow  and  vjil  water  covering  the  basin 
was  installed  in  1985.  Temperatures  within  the 
snow  cover  at  different  levels  in  the  vjiI  were 
measured  in  a  station  installed  on  a  southerly  ex- 
posed slope  of  the  basin  As  on  other  forested  sites, 
the  high  spatial  variability  of  snow  water-equiva- 
lent (coefficient  of  variation  of  20%  during  accu- 
mulation and  up  to  56%  during  snowmelt)  is  attrib- 
uted to  snow  interception  by  the  crowns  and  to  the 
redistribution  on  the  ground  of  densified  snow 
from  the  branches  The  statistical  analysis  shows  a 
higher  accumulation  of  1-7  cm  water  equivalent 
and  a  faster  snowmelt  in  the  upper  part  of  the 
slopes  and  on  the  divide  compared  to  the  downs- 
lope  stations.  The  detailed  study  of  snow  profiles 
indicates  temperature  gradients  of  0.1-0.2  C/cm 
and  strong  density  gradients  in  the  snow  cover 
Because  of  the  thermal  properties  of  snow,  the  soil 
temperature  remains  above  -2  C  and  the  freezing 
depth  lies  between  40  and  60  cm  in  spite  of  air 
temperatures  frequently  reaching  -30  C  in  January. 
The  soil  hydrological  regime  would  indicate  a 
porous  frost  during  winter.  (Author's  abstract) 
W90-O0371 


SNOW  AVALANCHE-DAMS  AND  RESULT- 
ANT HAZARDS  IN  GLACIER  NATIONAL 
PARK,  MONTANA. 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
D.  R.  Butler. 

Northwest  Science  NOSCAX,  Vol.  63,  No.  3,  p 
109-115,  May  1989.  25  ref. 

Descriptors:  'Avalanches,  'Avalanche  dams, 
•Montana,  'Floods,  'Flood  discharge,  'Hazards, 
Roads,  Bridges,  Glacier  National  Park. 

Snow  avalanches  form  natural  dams  to  creek  and 
river  flow  in  Glacier  National  Park,  Montana. 
Dams  are  produced  primarily  by  dense  wet  snow 
avalanches.  Because  such  dams  are  unstable  and  so 
pose  a  serious  threat  to  downstream  habitats,  an 
analysis  was  made  of  these  dams  in  areas  of  Glacier 
National  Park.  Dam  formation  occurs  under  condi- 
tions of  either  zonal  or  meridional  flow.  Dams  may 
be  deposited  during  winters  of  high  avalanche 
frequency,  but  such  conditions  are  not  essential. 
Temporary  reservoirs  have  been  impounded  by 
avalanche-dams,  causing  downstream  impound- 
ment and  inundation  of  highways.  Calculated  po- 
tential maximum  flood  discharges  illustrate  a 
hazard  of  serious  proportions,  in  some  cases  ex- 
ceeding all  but  one  known  historical  spring  flood. 
Three  areas  in  the  park  are  of  special  concern 
because  of  the  history  of  avalanche-dam  develop- 
ment across  transportation  lines.  Future  avalanche- 
dams  and  resultant  outburst  floods  could  damage 
roadways  and  a  major  bridge.  (Author's  abstract) 
W90-00621 


GEOCHEMICAL  STUDIES  IN  A  REMOTE 
SCOTTISH  UPLAND  CATCHMENT  II. 
STREAMWATER  CHEMISTRY  DURING 
SNOW-MELT. 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00809 


SNOW  COVER  OF  THE  UPPER  COLORADO 
RIVER  BASIN  FROM  SATELLITE  PASSIVE 
MICROWAVE  AND  VISUAL  IMAGERY. 

University  of  Puget  Sound,  Tacoma,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 


W90-0O917 


OVER-WINTER  CHEMISTRY  OF  SUBARCTIC 
FENS,  EASTERN  CANADA. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00919 


SNOW  HYDROLOGY  OF  THE  WAIMAKARIRI 
CATCHMENT,  SOUTH  ISLAND,  NEW  ZEA- 
LAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

R.  D.  Moore. 

Journal  of  Hydrology  (New  Zealand),  Vol.  27,  No. 
1,  p  44-68,  1988.  9  fig,  1  tab,  70  ref. 

Descriptors:  *New  Zealand,  *Flood  forecasting, 
'Snowmelt,  *Snow,  *Snow  accumulation,  Weath- 
er, Flooding,  Streamflow,  Hydrologic  budget, 
Variation,  Rainfall.     - 

The  Waimakariri  River  drains  eastward  from  the 
main  divide  of  New  Zealand's  South  Island.  Most 
streamflow  derives  from  the  mountainous  upper 
catchment,  which  is  typical  of  other  major  catch- 
ments in  the  Canterbury  region.  Snow  accumula- 
tion and  melt  processes  are  governed  by  interac- 
tions between  rapidly  changing  weather  conditions 
and  the  steep  terrain.  Fluctuations  in  freezing  level 
during  storms  produce  complex  spatial  and  tempo- 
ral variations  of  accumulation  and  melt,  resulting 
in  substantial  sampling  problems.  Research  and 
data  collection  have  been  hampered  by  poor 
access,  lack  of  good  stream  gaging  sites  and  a 
paucity  of  climate  data  from  the  mountainous  re- 
gions. The  common  coincidence  of  heavy  rainfall 
with  snowmelt  complicates  the  application  of 
water  balance  methods.  Estimates  of  mean  seasonal 
snowmelt  volumes  range  from  nine  to  fifteen  per- 
cent of  mean  annual  streamflow.  However,  snow 
accumulation  at  the  end  of  winter  can  be  at  least 
twice  the  mean  in  some  years.  Snowmelt  contribu- 
tions to  floods  cannot  be  accurately  assessed  with 
currently-available  information,  but  evidence  is 
presented  to  indicate  that  snowmelt  and  rain-on- 
snow  events  play  a  role  in  the  flood  hydrology 
basins  in  the  eastern  portions  of  the  catchment, 
where  rainfall  intensities  are  lower  than  in  the 
areas  closer  to  the  main  divide.  (Author's  abstract) 
W90-00935 


SALT  REDISTRIBUTION  DURING  FREEZING 
OF  SALINE  SAND  COLUMNS  AT  CONSTANT 
RATES. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 

For   primary   bibliographic   entry   see   Field   2G. 

W90-00948 


UNCERTAINTIES  IN  STREAMFLOW  MEAS- 
UREMENTS UNDER  WINTER  ICE  CONDI- 
TIONS, A  CASE  STUDY:  THE  RED  RIVER  AT 
EMERSON,  MANITOBA,  CANADA. 

SNC  Group,  Inc.,  Montreal  (Quebec).  Power  and 

Heavy  Civil  Works  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-00951 


ION  ELUTION  THROUGH  SHALLOW  HOMO- 
GENEOUS SNOW. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00952 


2D.  Evaporation  and  Transpiration 


REGIONAL  EVAPORATION  PROJECT: 
PROCESSING  AND  ARCHIVING  OF  FIELD 
DATA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

H.  Alksnis,  A.  K.  Chin,  P.  Daniel,  J.  D.  Kalma, 

and  G.  P.  Laughlin. 


Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra,  Australia.  Technical 
Memorandum  89/2,  March  1989.  89p,  20  fig,  10 
tab,  11  ref,  16  append. 

Descriptors:  'Australia,  'Evaporation,  'Hydrolog- 
ic budget,  Meteorology,  Mathematical  studies,  Cli- 
matology, Rainfall,  Soil  water,  Streamflow, 
Energy. 

A  regional  water  balance  study  is  in  progress  in  a 
27  sq  km  catchment  near  Goulburn,  N.S.W.  The 
regional  evaporation  project  aims  to  develop  reli- 
able techniques  for  estimating  daily  totals  of  re- 
gional evaporation  from  standard  meteorological 
surface  and  upper  air  data  and  remote  sensing 
imagery.  It  is  part  of  a  program  concerned  with 
the  development  of  improved  hydrological  process 
models  and  management  models  for  rural  catch- 
ments. An  important  component  of  the  project  is 
to  carry  out  a  program  of  routine  field  measure- 
ments and  observations  needed  to  obtain  estimates 
of  evaporation  for  a  range  of  spatial  and  temporal 
scales.  These  estimates  are  based  on  regional  water 
balance  techniques,  point  water  balance  methods, 
energy  balance/Bowen  ratio  measurements,  sever- 
al methods  based  on  standard  climate  data  and 
surface  temperature  measurements,  and  planetary 
boundary  layer  models.  This  technical  memoran- 
dum describes  the  methods  developed  for  the  proc- 
essing, archiving  and  use  of  the  field  data  from  the 
automatic  climate  stations,  the  rainfall  sites,  the 
streamflow  monitoring  sites,  the  soil  moisture  mon- 
itoring program,  and  the  Bowen  ratio-energy  bal- 
ance equipment.  Individual  sections  of  this  memo- 
randum deal  with  data  collection  and  transfer,  data 
conversion  data  analysis,  archiving  of  data  and 
data  retrieval.  (Lantz-PTT) 
W9O-OO08O 


DATA  FOR  ASSESSMENT  OF  EVAPOTRAN- 
SPIRATION  AND  SOIL  WATER. 

New  South  Wales  Univ.,  Kensington  (Australia). 
Dept.  of  Water  Engineering. 
I.  Cordery. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  263-268,  9 
ref. 

Descriptors:  'Hydrologic  data  collections,  'Data 
collections,  'Water  resources  data,  'Soil  water, 
'Evapotranspiration,  Data  acquisition,  Measuring 
instruments,  Model  studies,  Data  storage  and  re- 
trieval. 

Good  quality  data  for  the  assessment  of  actual 
evaporation  and  transpiration  are  available  at  only 
a  few  sites  in  Australia.  These  are  generally  at 
research  stations  or  at  capital  city  meteorological 
offices.  However,  data  collected  at  climate  and 
synoptic  stations  can  be  used  to  estimate  evapo- 
transpiration, and  this  type  of  data  is  available  at  a 
much  larger  number  of  sites.  To  estimate  daily  or 
longer  period  actual  evapotranspiration,  models 
are  available  which  accept  climate  station  data. 
However,  for  these  models  to  be  fully  useful  some 
calibration  is  needed.  To  undertake  this  calibration 
it  is  usually  necessary  to  have  more  detailed  data, 
at  least  for  one  site  within  the  region.  The  collec- 
tion of  data  suitable  for  estimation  of  evapotran- 
spiration and  soil  water  content  is  not  a  major 
problem,  but  maintenance  of  the  instruments,  and 
more  particularly  of  the  collected  data,  are  of 
much  greater  concern.  There  appear  to  be  three 
major  difficulties:  (1)  the  committment  of  reason- 
ably high  level  staff  who  see  the  importance  of  the 
data;  (2)  the  location  of  the  data  bank-data  held  by 
individuals  or  even  at  research  stations  are  often 
not  used  because  their  existence  is  not  known  to 
potential  users;  (3)  data  are  often  stored  in  such  a 
way  that  they  deteriorate  rapidly  (poor  quality 
paper,  poor  storage  facilities,  inadequate  staff  or 
supervision  to  ensure  prompt  and  careful  filing)  or 
are  not  retrievable  due  to  lack  of  attention  to  the 
need  for  careful  filing  and  labeling.  To  provide 
data  for  future  needs,  good  quality  data  needs  to  be 
collected  and  carefully  stored  now,  otherwise  in  20 
years  time  when  some  information  is  needed,  the 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

position  will  be  as  poor  as  it  is  today.  (See  also 

W90-00100)  (Author's  abstract) 

W90-00121 


HEAT  AND  MOISTURE  LOSSES  OF  HEATED 
RIVERS  (WAERME  UND  FEUCHTEABGABE 
AUFGEHEIZTER  FLUESSE). 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-O0182 


POPULATION,  WATER  USE  AND  GROWTH 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  II.  TRANSPIRATION  AND  EVAPO- 
RATION FROM  SOIL. 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00318 


UTILIIT  OF  CLIMATIC  STATION  DATA  IN 
MAKING  HOURLY  POTENTIAL  EVAPO- 
TRANSPIRATION ESTIMATES  FOR  REMOTE 
SENSING  STUDIES. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
M.  Owe. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
p  99-111,   March   30   1989.   6  fig,   2  tab,   22  ref. 

Descriptors:  'Soil  water,  'Evapotranspiration, 
'Meterological  data  collection,  'Hydrologic  cycle, 
'Energy  transfer,  Climates,  Atmospheric  water, 
Clouds,  Solar  radiation. 

Regional  estimates  of  evapotranspiration  and  soil 
moisture  are  often  highly  inaccurate  due  to  a  lack 
of  representative  meteorological  data  with  which 
to  calculate  the  moisture  and  energy  fluxes.  A 
procedure  is  outline  that  uses  available  hourly  cli- 
matic station  data  to  estimate  these  moisture  and 
energy  fluxes.  These  hourly  climatic  station  obser- 
vations and  synthesized  radiation  were  compared 
to  detailed  meteorological  and  radiation  flux  meas- 
urements taken  up  to  100  km  away.  The  two  data 
sets  compared  well  in  both  trend  and  magnitude. 
Solar  and  net  radiation  were  modeled  by  using 
vapor  pressure  and  observed  cloud  cover  and  com- 
pared well  to  values  observed  at  the  study  sites. 
Hourly  potential  evapotranspiration  estimates  were 
made  with  both  the  micromet  measurements  and 
the  climatic  station  data  for  each  region,  and  also 
compared  well.  This  study  was  performed  for  two 
areas  of  different  climatic  conditions,  a  natural 
prairie  in  Kansas  and  a  bare  soil  in  Beltsville, 
Maryland.  Large-area  estimates  of  hourly  potential 
evapotranspiration  made  with  climatic  station  data 
may  be  useful  when  combined  with  additional 
midday  satellite  observations  in  the  thermal,  visi- 
ble, and  near-infrared  bands  to  estimate  relevant 
vegetation  parameters,  actual  evapotranspiration, 
and  soil  moisture.  (Author's  abstract) 
W9O-O0357 


SEASONAL  CONSUMPTIVE  USE  OF  WATER 
BY  BELL  AND  CUBANELLE  PEPPERS  IN 
SEMIARID  AND  HUMID  COASTAL  SITES  IN 
PUERTO  RICO. 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  21. 
W90-00590 


SIMULATION    OF   WIND-INDUCED    WATER 
CURRENTS. 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2H. 
W9O-O0632 


2E.  Streamflow  and  Runoff 


INTEGRATION  OF  RUNOFF  AND  RECEIV- 
ING WATER  MODELS  FOR  COMPREHEN- 
SIVE     WATERSHED      SIMULATION      AND 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


ANALYSIS  OF  AGRICULTURAL  MANAGE- 
MENT ALTERNATIVES. 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alio,  CA. 
For  primary  bibliographic  entry  see  Field  5G 
W9O-0O014 


DISTRIBUTION  OF  MICROORGANISMS  AND 
SELECTED  METALS  IN  MINE  DRAINAGE 
STREAM  WATER,  AND  SEDIMENT. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00040 


DROUGHT  ASSESSMENT  THROUGH  STO- 
CHASTIC ANALYSIS  OF  RAINFALL  AND 
STREAMFLOW  DATA. 

Melbourne  Univ.,  Parkville  (Australia).  Agricul- 
tural Engineering  Section. 
T.  A.  McMahon,  and  R.  Srikanthan. 
IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  119-129,  1 
fig,  5  tab,  16  ref. 

Descriptors:  "Hydrologic  data  collections,  'Data 
collections,  *  Water  resources  data,  *  Drought, 
•Stochastic  hydrology,  *Rainfall,  *Streamflow, 
*Data  interpretation,  *Rainfall-runoff  relationships, 
Agricultural  hydrology,  Water  shortage,  Mathe- 
matical analysis,  Hydrologic  budget,  Mathematical 
studies. 

The  efficient  management  of  an  agricultural  system 
or  the  operation  of  a  water  supply  scheme  requires 
knowledge  about  critical  droughts,  such  as  their 
length,  severity  and  frequency  of  occurrence. 
Foley's  drought  index  and  residual  mass  curves  are 
calculated  and  used  to  examine  drought  severity. 
Several  theoretical  distributions  are  fitted  to 
drought  events  of  up  to  one  year's  duration  and  the 
average  recurrence  intervals  proposed  and  used  to 
obtain  the  average  recurrence  interval  of  events  of 
duration  longer  than  one  year.  These  methods  are 
applied  to  five  river  basins  in  Victoria.  Data  from 
these  applications  indicate  that  the  average  recur- 
rence intervals  of  the  rainfall  for  the  worst  drought 
on  record  tend  to  be  slightly  larger  than  the  corre- 
sponding inflow  events.  Recurrence  intervals 
clearly  indicate  that  a  12-month  drought  (1982/83) 
was  a  rare  event.  The  mean  of  the  recurrence 
intervals  of  rainfall  over  the  five  catchments  was 
about  65  years  and  that  of  inflow  was  about  120 
years.  Nevertheless,  the  likelihood  or  probability 
of  an  event  of  this  magnitude  occurring  again  in 
the  next  decade  is  between  8%  and  15%.  This 
same  procedure  can  be  applied  to  rainfall  and 
inflow  data  from  Southeast  Asia,  as  hydrologic 
data  in  that  region  exhibit  low  variability  (annual 
coefficient  of  variability  0.5).  Data  requirements 
would  be  modest-about  20  to  30  years  of  data 
(See  also  W90-00100)  (Lantz-PTT) 
W90-00109 


DECISION  MAKING  USING  A  DROUGHT  SE- 
VERITY INDEX. 

Australian  National  Univ.,  Canberra.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  6A 
W90-00110 


INDIANA  WATER  QUALITY  1986:  MONITOR 
STATION  RECORDS-RIVERS  AND  STREAMS. 

Indiana    Dept.    of    Environmental    Management, 

Office   of  Water   Management,    Indianapolis,    IN 

46224. 

1986.  139p,  2  fig,  1  tab. 

Descriptors:  *Rivers,  'Streams,  'Indiana,  *Water 
quality,  'Data  collections,  Physical  properties, 
Water  analysis,  Bacterial  analysis,  Chemical  analy- 
sis, Plankton,  Radiochemical  analysis. 

This  is  the  29th  annual  water  quality  report  on  the 
major  surface  waters  of  Indiana.  In  April  1957,  the 
Division  of  Sanitary  Engineering,  Indiana  State 
Board  of  Health,  established  49  sites  for  the  bi- 


weekly collection  of  samples  lor  physical,  chemi 
Cal,    and    bacteriological    analyses,    and    10   <  ,i 
stations    were   sampled    for    radiologii  al    analyses 
Various    changes    and    imp. 
made  since  the  program   was  established   in    ; 
On  April  1,  1986,  the  Indiana  Department  ol  I 
ronmenlal    Management    assumed    this   program's 
duties.  This  report  details  the  analyses  condui 
on  the  105  stations  that  were  included  in  the  total 
1986  program.  Physical,  chemical,  and  baJ 
ical  analyses  were  made  on  samples  collected  fi 
all  105  of  these  slalions  and  plankton  analyses  from 
41  of  the  stations    Radiological  data  may  be  ob- 
tained by  contacting  the  Indiana  Slate   Hoard  .,1 
Health.  (Lantz-PTT) 
W90-00127 


FORMULATION  OF  WATER  QUALITY 
MODELS  FOR  STREAMS,  LAKES,  AND  RIS- 
ERVOIRS:  MODELER'S  PERSPECTIVE. 

Minnesota  Univ.,  Minneapolis.  St    Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2H 

W90-0O145 


FLOODS  OF  NOVEMBER  1978  TO  MARCH 
1979  IN  ARIZONA  AND  WEST-CENTRAL  NEW 
MEXICO. 

Geological  Survey,  Menlo  Park,  CA. 
B.  N.  Aldridge,  and  T.  A.  Hales. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2241,   1984.   149p,   11  fig,   10 
tab,  2  plates,  38  ref. 

Descriptors:  'Floods,  *Gila  River,  'Little  Colora- 
do River,  'Arizona,  'New  Mexico.  River  basins. 
Flood  peak,  Flooding,  Flood  damage,  Economic 
aspects,  Salt  River,  Verde  River,  Agua  Fria  River, 
Groundwater  level. 

Severe  flooding  occurred  in  parts  of  the  Little 
Colorado  and  Gila  River  basins  as  a  result  of  a 
storm  that  occurred  December  17-20,  1978.  The 
central  highlands  received  3  to  10  inches  of  pre- 
cipitation that  was  augmented  by  snowmelt  to 
altitudes  of  10,000  ft.  This  flood  caused  12  deaths 
and  damage  that  was  probably  in  excess  of  150 
million  dollars  in  Arizona  and  west-central  New 
Mexico.  Damage  was  estimated  to  be  51.8  million 
dollars  in  Maricopa  County,  Arizona.  The  flood 
crest  on  the  Gila  River  in  December  1978  moved 
from  Redrock,  New  Mexico,  to  Duncan,  Arizona, 
in  about  6  hours,  which  is  more  rapid  than  during 
other  recent  floods,  but  is  comparable  to  the  trav- 
eltime  recorded  in  1941.  Water  conservation  reser- 
voirs on  the  Gila,  Salt,  Verde,  and  Agua  Fria 
Rivers  and  a  flood  control  reservoir  on  the  Gila 
River  had  a  major  influence  on  the  magnitude  of 
floods  downstream  from  the  reservoirs.  Major 
flooding  was  averted  along  the  Gila  River  between 
Collidge  Dam  and  Salt  River.  Minor  flooding  oc- 
curred along  the  Gila  River  downstream  from  San 
Pedro  River.  Floods  in  central  and  western  Mari- 
copa County,  Arizona,  were  caused  by  the  release 
of  water  from  full  reservoirs  on  the  Salt,  Verde, 
and  Agua  Fria  Rivers,  but  peak  discharges  and 
duration  of  the  floods  were  much  less  than  would 
have  occurred  if  the  reservoirs  had  not  been  in 
place.  Flow  continued  in  the  Salt  River  through 
Phoenix  until  May  1979.  Water  was  released  from 
Painted  Rock  Dam  until  January  1980.  The  pro- 
longed flows  and  reduction  in  groundwater  pump- 
ing caused  groundwater  levels  to  rise  appreciably 
in  many  areas.  (Lantz-PTT) 
W90-00193 


I  he  magnitude  and  fn  argr  fl-x«J'.  U.ai 

ihat 
land  use  changes  and  man  made  drainage  have 
flooding.  A  study  was  underlay 
•  nine  whether  any  changes  in  firxxj  reap 
of  the  l/asui  could  be  d'*.urncnted  A  review  ttf  the 
hydrologic  setting,  previous  floods,  flood  control 
measures,  and  probable  effect*  of  land  use  changes 
shows  ihat  the  flooding  problem  i  -        1'iver 

it   complex    hydrologrcally,    highly    variable 
historically,  arid  follows  a  regional  pattern    I  here- 
lore,   a  change   in   flood   response  of   the   basin   is 
difficult  to  identify     I  he  flood  frequency,  normal- 
'lydrograph,  double-mass,  and  regression  anal- 
yses show  little  indication  of  significant  change  in 
flood  response  of  the  Red  River  basin  at  locations 
he  main  stem   However,  the  large  variation  in 
l  discharges  may  mask  or  dwarf  small  changes 
in  response  (Author's  abstract) 
W90-O0194 


TECHNIQUES  I  OR  ESTIMATING  SIRIAM- 
FLOVV  CHARACTERISIICS  IN  THE  I  \SIIRN 
AND  INTERIOR  COAL  PROVINCES  OF  Till 
I  NITED  STATES 

Geological  Survey,  Harrisburg,  PA. 
K   L  Wetzel,  and  J.  M  Bettandorff. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS.  Box  25425,  Denver,  CO  80225   USGS 
Water-Supply  Paper  2276,  1986.  80p,  2  fig,  4  tab,  2 
plates,  8  ref. 

Descriptors:  'Streamflow,  'Flood  peak,  'Hydro- 
logic  data  collections.  Regression  analysis,  Flow 
profiles,  Flow  duration,  Drainage,  Low  flow,  Coal 
mines,  Data  interpretation. 

Techniques  are  presented  for  estimating  various 
streamflow  characteristics,  such  as  peak  flows, 
mean  monthly  and  annual  flows,  flow  durations, 
and  flow  volumes,  at  ungaged  sites  on  unregulated 
streams  in  the  U.S.  Eastern  Coal  region.  Stream- 
flow  data  and  basin  characteristics  for  629  gaging 
stations  were  used  to  develop  multiple  linear  re- 
gression equations.  Drainage  area  is  an  independ- 
ent variable  common  to  all  equations.  Other  varia- 
bles needed,  are  mean  annual  precipitation,  mean 
basin  elevation,  main  channel  length,  basin  storage, 
main  channel  slope,  and  forest  cover.  A  ratio  of 
the  observed  50%  to  90%  flow  durations  was  used 
in  the  development  of  relations  to  estimate  low 
flow  frequencies  in  the  Eastern  Coal  Province. 
Relations  to  estimate  low  flows  in  the  Interior  Coal 
Province  are  not  presented  because  the  standard 
errors  were  >  0.7500  log  units  and  considered  to 
be  of  poor  reliability.  (Lantz-PTT) 
W90-00203 


CHANGES  IN  FLOOD  RESPONSE  OF  THE 
RED  RIVER  OF  THE  NORTH  BASIN,  NORTH 
DAKOTA-MINNESOTA. 

Geological  Survey,  Lakewood,  CO. 
J.  E.  Miller,  and  D.  L.  Frink. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2243,  1984.  103p,  17  fig,  13 
tab,  66  ref,  1 1  append. 

Descriptors:  'North  Dakota,  'Minnesota,  'Red 
River,  'Flood  frequency,  'Flood  peak,  Land  use, 
Drainage,  Hydrology,  Flood  discharge. 


MAGNITUDE  AND  FREQUENCY  OF  HIGH 
FLOWS  OF  UNREGULATED  STREAMS  IN 
KANSAS. 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
P.  R.  Jordan. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2280.  1986.  35p.  7  fig,  6  tab. 
16  ref. 

Descriptors:  'Flood  frequency,  'High  flow,  'Flow 
profiles,  'Streamflow.  'Kansas,  Rainfall  intensity. 
Drainage  area. 

Information  on  high  flow  magnitude  and  frequen- 
cy is  needed  for  hydrologic  evaluation  of  such 
factors  as  flood  control  storage  and  dam  safety. 
High  flow  information  given  is  for  streamflows 
unaffected  by  major  regulation,  such  as  by  large 
reservoirs.  High  flow  magnitude  and  frequency 
data  are  given  for  91  streamflow  gaging  stations 
throughout  Kansas.  Results  of  frequency  calcula- 
tions are  given  for  durations  of  high  flow  of  1,  3,  7, 
15,  30,  60,  90,  120,  and  183  consecutive  days. 
Accuracy  of  the  magnitude  frequency  values  is 
influenced  by  the  variability  of  flow,  the  number  of 
years  of  flow  record,  and  the  recurrence  interval 
calculated.  High  flow  magnitude  and  frequency  for 
ungaged  sites  can  be  estimated  from  regression 
equations  using  significant  drainage  basin  charac- 
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teristics  of  contributing-drainage  area;  50-year,  24- 
hour  rainfall;  and  free  water  surface  evaporation. 
Standard  errors  of  estimate  for  ungaged  sites  on 
ungaged  streams  range  from  31%  to  49%,  general- 
ly increasing  with  recurrence  interval.  (Author's 
abstract) 
W90-00204 


HYDROLOGIC  UNIT  MAPS. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-00207 


ANALYSIS  OF  SURFACE-WATER  DATA  NET- 
WORK IN  KANSAS  FOR  EFFECTIVENESS  IN 
PROVIDING  REGIONAL  STREAMFLOW  IN- 
FORMATION. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-00213 


APPLICATION  OF  THE  PRECIPITATION- 
RUNOFF  MODEL  IN  THE  WARRIOR  COAL 
FIELD,  ALABAMA. 

Geological  Survey,  Tuscaloosa,  AL. 

For  primary  bibliographic  entry  see  Field  2A. 

W9O-O0214 


QUANTITATIVE  ASSESSMENT  OF  THE 
SHALLOW  GROUND-WATER  FLOW  SYSTEM 
ASSOCIATED  WITH  CONNETQUOT  BROOK, 
LONG  ISLAND,  NEW  YORK. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00216 


STREAMFLOW,  SEDIMENT  TRANSPORT, 
AND  NUTRD2NT  TRANSPORT  AT  INCLINE 
VILLAGE,  LAKE  TAHOE,   NEVADA,   1970-73. 

Geological  Survey,  Carson  City,  NV. 
P.  A.  Glancy. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2313,  1988.  53p,  33  fig,  16  tab, 
23  ref. 

Descriptors:  'California,  'Streamflow,  *Sediment 
transport,  *Nutrients,  Lake  Tahoe,  First  Creek, 
Second  Creek,  Wood  Creek,  Third  Creek,  Incline 
Creek.  Runoff.  Snowmelt,  Streams,  Erosion, 
Catchment  areas. 

Five  principal  creeks,  First  Creek,  Second  Creek. 
Wood  Creek,  Third  Creek,  and  Incline  Creek, 
having  a  cumulative  drainage  of  17.8  sq  mi,  fur- 
nished a  yearly  average  of  about  15,000  acre-ft  of 
runoff,  mainly  snowmelt,  to  Lake  Tahoe  during 
the  1970-73  water  years.  Annual  runoff  from  the 
individual  streams  ranged  from  460  to  7,070  acre- 
ft,  and  discharges  ranged  from  0.2  to  1 10  cu  ft/sec. 
During  the  4  years,  the  five  streams  delivered  to 
Lake  Tahoe  31,000  tons  of  sediment,  which  aver- 
aged about  75%  percent  gravel  and  sand,  15%  silt, 
and  10%  clay.  Annual  cumulative  sediment  load 
for  the  five  creeks  ranged  from  1,500  to  11,000 
tons;  individual  streams  furnished  20  to  5,200  tons 
annually.  Measured  sediment  transport  at  the 
stream  mouths  ranged  from  1  to  13,200  mg/L  and 
from  0.001  to  1,420  tons/day;  sediment  concentra- 
tions up  to  63,200  mg/L  were  measured  at  up- 
stream tributary  sites.  Estimated  annual  sediment 
yields  of  principal  drainage  basins  ranged  from  3  to 
930  tons/sq  mi  from  undeveloped  areas  and  from 
26  to  5,000  tons/sq  mi  from  developed  areas;  yields 
for  developed  areas  appeared  to  average  about  10 
times  those  of  undeveloped  areas,  and  roadways 
apparently  were  the  major  source.  Erosion  disequi- 
librium caused  by  pre-study  flash  floods  on  two  of 
the  creeks  continues  to  manifest  itself  through  high 
natural  sediment  yields.  The  Second  Creek  flood 
of  1967  yielded  about  75,000  tons  of  sediment  in 
one  afternoon.  Fluvial  nutrient  transport  seems 
quantitatively  related  to  magnitudes  of  sediment 
and  water  transport.  Movement  rates  of  organic 
nitrogen  and  particulate  phosphorus  were  greater 
than  rates  of  other  nutrient  species  moving  to  the 
lake.  (Author's  abstract) 
W90-00219 


SIMULATION  OF  FLOOD  HYDROGRAPHS 
FOR  GEORGIA  STREAMS. 

Geological  Survey,  Doraville,  GA. 
E.  J.  Inman. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS.  Box  25425,  Denver.  CO  80225.  USGS 
Water-Supply  Paper  2317.  1987.  26p,  14  fig,  13  tab, 
13  ref. 

Descriptors:  *Flood  hydrographs,  'Simulation 
analysis,  'Hydrographs,  'Georgia,  Streamflow, 
Mathematical  analysis.  Flood  peak.  Regression 
analysis,  Computer  models,  Floods,  Model  studies. 
Unit  hydrographs. 

A  method  for  simulating  the  flood  hydrographs  at 
ungaged  sites  in  Georgia  is  presented.  The  O'Don- 
nell  method  was  used  to  compute  unit  hydrographs 
and  lagtimes  for  355  floods  at  80  gaging  stations. 
An  average  unit  hydrograph  and  an  average  lag- 
time  were  computed  for  each  station.  These  aver- 
age unit  hydrographs  were  transformed  to  unit 
hydrographs  having  durations  of  one-fourth,  one- 
third,  one-half,  and  three-fourths  lagtime,  then  re- 
duced to  dimensionless  terms  by  dividing  the  time 
by  lagtime  and  the  discharge  by  peak  discharge. 
Hydrographs  were  simulated  for  these  355  floods 
and  their  widths  were  compared  with  the  widths 
of  the  observed  hydrographs  at  50%  and  75%  of 
peak  flow.  The  dimensionless  hydrograph  based  on 
one-half  lagtime  duration  provided  the  best  fit  of 
the  observed  data.  Multiple  regression  analysis  was 
used  to  define  relations  between  lagtime  and  cer- 
tain physical  basin  characteristics;  drainage  area 
and  slope  were  found  to  be  significant  for  the 
rural-stream  equations  and  drainage  area,  slope, 
and  impervious  area  were  found  to  be  significant 
for  the  Atlanta  urban-stream  equation.  A  hydro- 
graph  can  be  simulated  from  the  dimensionless 
hydrograph,  the  peak  discharge  of  a  specific  recur- 
rence interval,  and  the  lagtime  obtained  from  re- 
gression equations  for  any  site  in  Georgia  having  a 
drainage  area  of  <  500  sq  mi.  For  simulating 
hydrographs  at  sites  having  basins  larger  than  500 
sq  mi,  the  U.S.  Geological  Survey  computer  model 
CONROUT  can  be  used.  The  Product  of  CON- 
ROUT  is  a  simulated  discharge  hydrograph  for  the 
downstream  site  that  has  a  peak  discharge  of  a 
specific  recurrence  interval.  (Author's  abstract) 
W90-00221 


SYNOPTIC  AND  MESO-ALPHA  SCALE  METE- 
OROLOGY OF  WYOMING  FLASH  FLOODS. 

National  Weather  Service  Forecast  Office.  Chey- 
enne, WY. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-00237 


INTERDISCIPLINARY    PROCESS    FOR    PRO- 
TECTING INSTREAM  FLOWS. 

Bureau  of  Land  Management,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-00334 


OVERLAND  FLOW  MODELING:  CAN  RAIN- 
FALL EXCESS  BE  TREATED  AS  INDEPEND- 
ENT OF  FLOW  DEPTH. 

Techmsche  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
B.  H.  Schmid. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
p  1-8,  March  30  1989.  2  fig,  3  tab,  20  ref. 

Descriptors:  'Overland  flow,  'Surface  water, 
'Rainfall-runoff  relationships,  'Model  studies. 
'Hydrologic  models,  Storm  runoff.  Storm  water, 
Simulation,  Percolation. 

The  modeling  of  overland  flow  by  means  of  the 
kinematic  wave  has  been  a  recognized  technique  in 
hydrology  for  about  two  decades.  To  determine 
the  order  of  magnitude  of  errors  that  are  to  be 
expected  as  a  consequence  of  neglecting  overland 
flow  depth,  simulations  were  carried  out  to  deter- 
mine the  effect  of  neglecting  surface  water  depth 
in  overland  flow  computations.  The  results  of  sim- 
ulation runs  for  Guelph  loam  showed  that  al- 
though maximum  errors  related  to  infiltration  rate 
keep  below  4%,  the  same  errors  will  be  up  to,  but 
not  exceeding   11%   in  any  of  the  examples.   If, 


Streamflow  and  Runoff — Group  2E 

however,  the  amount  of  surface  runoff  is  very 
small  compared  to  infiltration,  even  small  errors 
may  constitute  a  large  percentage  of  rainfall 
excess.  Since  such  situations  will  not  normally  be 
important  in  storm  runoff  simulations,  the  usual 
neglect  of  water  depth  of  overland  flow  modelers 
appears  justified.  (Friedmann-PTT) 
W90-00350 


CHARACTERIZING  FLOOD-PRONE  RICE 
AREAS  AND  PREDICTING  FLOODING  HAZ- 
ARDS. 

International    Rice    Research    Inst..    Los    Banos, 
Laguna  (Philippines).   Water  Management   Dept. 
R.  C.  Undan,  S.  I.  Bhuiyan,  and  M.  M.  Agua. 
Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
p  297-307,   March   30   1989.   4  fig,   2  tab,  4  ref. 

Descriptors:  'Philippines,  'Flood  forecasting, 
'Rice,  'Agricultural  hydrology,  'Flood  plains, 
'Model  studies,  'Flood  basins,  Drainage  area. 
Crop  yield,  Crop  production,  Hydrologic  models. 

A  methodology  to  characterize  flood-prone  rice- 
growing  areas  and  to  predict  their  flooding  haz- 
ards in  rice  culture  was  pursued  using  limited  and 
easily-generated  hydrologic  data  from  a  river  flood 
plain.  A  computer  model  established  the  relation- 
ships of  a  given  flooding  event  with  the  areal 
extent  of  affected  area  and  depth  of  flood  water 
and  period  of  crop  submergence  at  different  farm 
elevations.  These  relationships  were  translated  into 
a  monograph  for  their  easy  use.  The  model  was 
also  used  to  assess  benefits  that  may  be  achieved  if 
drainage  rate  of  the  basin  is  increased  through 
infrastructural  improvements.  It  can  be  expanded 
to  estimate  rice  yields  and  production  losses  in  the 
basin  due  to  given  flooding  events.  (Author's  ab- 
stract) 
W90-00368 


WATER  FLOW  IN  A  HUMMOCKY  LAND- 
SCAPE IN  CENTRAL  SASKATCHEWAN, 
CANADA:  I.  DISTRIBUTION  OF  WATER  AND 
SOILS. 

Saskatchewan    Univ.,    Saskatoon.     Saskatchewan 

Inst,  of  Pedology. 

B.  J.  Zebarth,  and  E.  De  Jong. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p  309-327,  March  30   1989.   3  fig,  9  tab.   30  ref. 

Descriptors:  'Geomorphology,  'Infiltration.  'Sas- 
katchewan, 'Overland  flow.  'Hydrological 
regime,  'Soil  water,  'Drainage  patterns,  'Surface 
water,  'Drainage  areas,  Catchment  areas.  Water- 
sheds, Hydraulic  conductivity,  Leaching,  Aeration 
zone,  Soil  horizons. 

Water  flow  in  a  hummocky  landscape  is  highly 
variable  in  time  and  space.  A  classification  system 
based  on  landscape  surface  form  is  demonstrated  to 
delineate  areas  with  similar  hydrologic  properties. 
The  study  was  conducted  in  a  hummocky  land- 
scape with  a  closed  drainage  pattern  in  the  Black 
soil  zone  of  Saskatchewan.  The  sites  consisted  of 
three  closed  drainage  basins,  80-150  m  across,  sur- 
rounding individual  temporary  sloughs.  The  distri- 
bution of  water  in  the  landscape  was  inferred  from 
in  situ  electrical  conductivity  and  soil  morphologi- 
cal properties  including  thickness  of  A  and  eluviat- 
ed  horizons  and  depth  to  calcium  carbonate.  In  situ 
electrical  conductivity  was  strongly  correlated 
with  the  depth  of  water  in  the  top  1.2  m  of  the  soil. 
The  sites  were  divided  on  the  basis  of  landscape 
surface  form  into  lower  slope,  upper  slope  and 
saddle  positions,  which  accounted  for  30.  50  and 
20%  of  the  cultivate  areas  of  the  basins,  respective- 
ly. The  lower  slope  positions  were  well-leached  of 
soluble  salts  and  had  high  water  contents,  thick  A 
horizons,  gleyed  and/or  eluviated  horizons,  and 
thick  zones  of  calcium  carbonate  depletion.  The 
upper  slope  positions  had  limited  leaching  of  solu- 
ble salts,  low  water  contents,  thin  A  horizons, 
lacked  eluviated  horizons,  and  calcium  carbonate 
was  present  either  at  shallow  depths  or  at  the  soil 
surface.  The  properties  of  the  saddle  positions 
were  intermediate  between  the  upper  and  lower 
slope  positions.  The  spatial  distribution  of  water  in 
the  landscape  persisted  over  time  due  to  the  redis- 
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tribution  i>l' wulci   in  III'    huul',1  .i|H    li>,   h.|..,).i;i|iliy 

(Author's  abstract) 
VV90  00369 


OBSERVATIONS  ON  THE  DOWNSTREAM 
MOVEMENT  OF  JUVENILE  FISHES  IN  Till 
ATREK  RIVER. 

T.  P.  Savenkova,  and  A.  Y.  Asanov. 

Journal  of  Ichthyology  JITHAZ,  Vol   28,  No.  2,  p 

105-112,  1988.  4  fig,  1  tab,  Href. 

Descriptors:  'Stream  biota,  *Fish  populations, 
*Fish  behavior,  *Fish  migration,  Migration,  Carp, 
Species  composition,  Spawning. 

Observations  were  recorded  on  the  downstream 
movement  of  juvenile  vobla,  Rutilus  rutilus  caspi- 
cus,  carp  Cyprinus  carpio,  Caspian  silverside,  Ath- 
erina  mochon  pontica,  and  the  goby,  Knipowits- 
chia  caucasia,  in  the  Atrek  River,  USSR.  Factors 
affecting  temporal  changes  in  species  composition, 
as  well  as  diurnal  rhythms  of  migrational  charac- 
teristics and  the  behavior  of  juveniles  in  relation  to 
flow  volume  and  flow  regulation,  were  investigat- 
ed. It  was  found  that  juvenile  carp  and  vobla 
predominate  in  the  Atrek's  lower  reaches  (up  to 
72.2-99.9%).  The  numbers  of  euryhaline  species- 
silverside  and  goby-increase  in  years  when  the 
abundance  of  adult  vobla  is  reduced  and  there  is  a 
high  and  lengthy  flooding  of  the  Atrek  spawning 
grounds.  Juveniles  descend  from  the  Atrek's  im- 
proved spawning  grounds  beginning  in  early  to 
mid  May;  this  continues  until  the  complete  drying 
of  the  flooded  area,  which  typically  occurs  in 
June.  At  present,  the  length  of  the  descent  depends 
not  only  on  the  annual  water  level,  but  also  on 
river  regulation.  The  juvenile  downstream  migra- 
tion to  the  lower  reaches  of  the  Atrek  occurs 
mainly  around  the  clock  as  is  characteristic  for 
turbid  rivers.  A  change  in  the  hydrology  of  the 
lowlands  produced  a  change  in  the  age  and  size/ 
weight  composition  of  the  juveniles.  At  present,  in 
years  with  retention  of  water  on  the  spawning 
grounds,  juvenile  vobla  and  carp  descend  mainly 
in  the  migratory  stage  of  development.  A  length 
retention  of  juveniles  on  the  spawning  grounds 
with  inadequate  depths  in  the  flooded  areas  results 
in  retardation  of  growth.  (Friedmann-PTT) 
W90-00376 


IN  SITU  NUTRIENT  ENRICHMENT  EXPERI- 
MENTS WITH  PERIPHYTON  IN  AGRICUL- 
TURAL STREAMS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

For  primary  bibliographic  entry  see  Field  4C. 
W90-00401 


CENTRAL  ASIAN  IRRIGATION  CANALS  AND 
SOME  ASPECTS  OF  THEIR  ALGAL  FLORA. 

Tashkent    State    Pedagogical    Inst.    Nizami    SSR. 

Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-O0408 


CORRESPONDENCE  BETWEEN  THE  DISTRI- 
BUTION OF  FISH  ASSEMBLAGES  IN  WIS- 
CONSIN STREAMS  AND  OMERNIK'S  ECORE- 
GIONS. 

Wisconsin  Dept.  of  Natural  Resources,  Fitchburg. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-00520 


ISOLATION  OF  SAPROLEGNIACEAE  FROM 
TIGRIS  RIVER  AND  NOTES  ON  THEIR  OC- 
CURRENCE IN  WINTER  SEASON. 

Biological  Research  Center,  Baghdad  (Iraq).  Dept. 

of  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00545 


PREDICTION   OF   SOLUBLE   PHOSPHORUS 
TRANSPORT   IN   AGRICULTURAL   RUNOFF. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-O0567 


PAR'IIAI.      DURATION      SERIES      Mil  HOD 
WITH  A  FIXED  NUMBER  OP  PEAKS. 
Royal   Netherlands  Meteorological   Inst.,   IX-   Mill 
I    A    Huisliand 

Journal  of  Hydrology  JHYDA7,  Vol  109,  No.  1-2, 
p  1-9,  July  1989.  2  tab,  9  ref. 

Descriptors:  *Streamflow  forecasting,  'Model 
studies,  'Stream  discharge,  'Partial  duration  series 
model,  "Flow  characteristics,  'Flood  peak,  Quan- 
tile  estimates,  Flow  pattern. 

The  estimation  of  a  T-year  event  from  a  partial 
duration  series  can  be  done  by  either  abstracting  all 
peaks  over  a  fixed  threshold  (Method  1)  or  by 
selecting  the  M  highest  peaks  (Method  2)  For  the 
particular  partial  duration  series  model  investigat- 
ed in  this  note  the  two  methods  perform  equally 
well  in  terms  of  asymptotic  efficiency  when  un- 
known model  parameters  are  estimated  by  the 
method  of  maximum  likelihood  (ML).  In  the  situa- 
tion of  a  fixed  number  of  peaks  (Method  2)  the 
asymptotic  expressions  for  the  accuracy  of  a  quan- 
tile  estimate  can  already  be  used  for  moderate  M 
(e.g.  M  =  20).  The  ML-method  leads  to  slightly 
biased  quantile  estimates.  When  Method  2  is  used 
to  abstract  the  peak  values  from  the  historic 
record,  an  unbiased  quantile  estimate  can  be  ob- 
tained from  the  minimum  variance  unbiased  esti- 
mators of  the  model  parameters.  This  unbiased 
estimate  has  generally  slightly  larger  mean-square 
error  than  the  ML-estimate.  (Author's  abstract) 
W90-00573 


STANDING  CROP  AND  PROCESSING  OF 
RAINFOREST  LITTER  IN  A  TROPICAL  AUS- 
TRALIAN STREAM. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00593 


BIOGEOCHEMICAL  SURVEY  OF  RIVERS 
AND  STREAMS  IN  THE  MOUNTAINS  AND 
FOOT-HILLS  PROVINCE  OF  ARCTIC 
ALASKA. 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00594 


DISTRIBUTION  AND  ABUNDANCE  OF 
FISHES  ASSOCIATED  WITH  SUBMERSED 
AQUATIC  PLANTS  IN  THE  POTOMAC 
RIVER. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00619 


SNOW  AVALANCHE-DAMS  AND  RESULT- 
ANT HAZARDS  IN  GLACIER  NATIONAL 
PARK,  MONTANA. 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-00621 


VELOCITY  REDISTRIBUTION  IN  MEANDER- 
ING RIVERS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  Johannesson,  and  G.  Parker. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.   115,  No.  8,  p  1019-1039,  August 

1989.    8   fig,    2   tab,   28   ref,   2   append.    National 

Science  Foundation  Grant  Nos.  MSM-831 1721-02 

and  INT-8412678. 

Descriptors:  'Model  studies,  'Channel  morpholo- 
gy, 'Flow  velocity,  'River  flow,  'River  mechan- 
ics, 'Meanders,  Bank  erosion,  Estimating  equa- 
tions, Flow  characteristics. 

The  fluvial  processes  encountered  in  natural  mean- 
dering rivers  have  long  intrigued  engineers.  Not 
only  does  the  geometric  shape  of  river  bends  give 
rise  to  a  complicated  three-dimensional  flow  field, 
but,  equally  important,  the  flow  field  reshapes  the 


bends  through  ihr  process  of  bank  erosion  An 
analytical  model  for  calculating  the  lateral  distnbu 
lion  of  the  depth-averaged  primary  flow  . 
in  meandering  rivers  is  prevented  A  small  pertur 
bation  approach  is  used  to  linearize  the  governing 
equations  I  he  well-known  'moment  method, 
commonly  used  to  solve  the  concentration  distri 
buttons,  is  then  used  to  obtain  an  appro/  irate 
solution  This  makes  it  possible  to  take  into  ac- 
count the  convective  transport  of  primary  (low 
momentum  by  the  secondary  flow  This  oft-ne- 
glected influence  of  the  secondary  flow  is  shown 
to  be  an  important  cause  of  the  redistribution  of 
the  primary  flow  velocity  The  model,  when  tested 
with  the  laboratory  data,  gives  substantially  better 
results  than  several  previous  models  (Author  s  ab- 
stract) 
W90-00627 


COLIFORM  DETECTION  FROM  RIVER 
WATERS:  COMPARISON  BETWEEN  MPS 
AND  MF  TECHNIQUES. 

Bologna     Univ      (Italy)      1st      di     Microbiologia 

Agraria  e  Tecnica. 

For  primary  bibliographic  entry  see  Field  5 A 

W90-00646 


SUBTIDAL  ADVECTIVE  WATER  FLUX  AS  A 
POTENTIALLY  IMPORTANT  NUTRIENI 
INPUT  TO  SOUTHEASTERN  U.S.A.  SALT- 
MARSH  ESTUARIES. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine   Biology  and  Coastal   Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-00681 


SPATIAL  VARIATION  IN  FISH  COMMUNI- 
TIES IN  TWO  SOUTH-WESTERN  AUSTRA- 
LIAN RIVER  SYSTEMS. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00692 


SUCCESSIONAL  CHANGES  IN  HABITAT 
CAUSED  BY  SEDIMENTATION  IN  NAVIGA- 
TION POOLS. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00697 


ENTRAINMENT  OF  SEDIMENTS  BY  THE 
TURBULENT  FLOW  OF  WATER. 

Sydney   Univ.    (Australia).    School   of  Civil   and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00699 


SEDIMENT    TRANSPORT    IN    AN    INLAND 
RIVER  IN  NORTH  QUEENSLAND. 

Queensland   Water   Resources  Commission,   Bris- 
bane (Australia). 

For  primary  bibliographic  entry  see  Field  2J. 
W90-00702 


DYNAMIC  CHARACTERISTICS  UNDER  LOW 
FLOW  CONDITIONS  IN  THE  WAKOOL 
RIVER,  N.S.W. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Civil  and  Agricultural  Engineering. 

B.  B.  Sharp,  and  K.  S.  M.  Herat. 

Hydrobiologia  HYDRB8,   Vol.    176/17,  p  93-98, 

July  3,  1989.  5  fig,  6  ref. 

Descriptors:  'Saline-freshwater  interfaces,  'River 
flow,  'Wakool  River,  'Saline  water,  'Australia, 
'Entrainment,  'Mixing,  'Low  flow.  Stratification, 
Flow. 

Measurements  are  reported  for  low  river  flow  at 
one  of  a  number  of  deep  pools  (Glenholme  Hole  in 
the  Wakool  River,  Australia)  which  hold  high 
concentrations  of  salt  water.  The  Wakool  River 
may  be  regarded  as  an  ancestral  branch  of  the 
River   Murray    in   Australia.    During    low   flows, 
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strong  density  stratification  over  deep  saline  ponds 
affects  the  flow  (and  transport)  characteristics.  A 
study  using  a  special  dynamic  flow  measuring 
device  found  that  there  was  further  layering  of  the 
flow.  This  means  that  the  low  flow  description,  as 
it  effects  transports  of  material,  is  rather  more 
complex  than  expected;  it  indicates  that  parametri- 
zation  of  the  mixing  for  different  flow  rates  in 
rivers  will  be  necessary.  The  ability  to  measure 
low  flows  with  a  dynamic  content  is  confirmed, 
although  the  field  support  needed  to  perform  such 
measurements  should  not  be  underestimated.  The 
flow  conditions  suggest  a  three-layered  system  at 
the  saline  pools  and  imply  that  any  entrainment  of 
salinity  from  the  pools  is  not  immediately  relatable 
to  the  net  downstream  flow.  That  is,  the  motions 
of  any  intermediate  layer  would  act  as  a  buffer 
against  the  entrainment  by  the  upper  freshwater 
flow  when  this  is  low.  (Miller-PTT) 
W90-00703 


DETERMINATION  OF  HEAVY  METALS  IN 
WATER,  SUSPENDED  MATERIALS  AND 
SEDIMENTS  FROM  LANGAT  RIVER,  MALAY- 
SIA. 

National  Univ.  of  Malaysia,  Bangi.  Dept.  of  Nul- 

cear  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00714 


TRACE  ELEMENTS  IN  SUSPENDED  PARTIC- 
ULATE MATTER  FROM  THE  YARRA  RIVER, 
AUSTRALIA. 

Chisholm  Inst,  of  Tech.,  Melbourne  (Australia). 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00715 


GEOCHEMICAL  CHARACTERISTICS  OF 
HEAVY  METALS  IN  THE  XIANGJANG 
RIVER,  CHINA. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00716 


INORGANIC    AND   METHYL   MERCURY    IN 
INLAND  WATERS. 

Cagliari  Univ.  (Italy).   1st.  di  Igiene  e  Medicina 

Preventiva. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-0O825 


FRACTIONATION  OF  PARTICULATE 

MATTER,  THE  TRACE  METALS  CU,  CD,  AND 
ZN,  AND  LIPIDS  IN  FOAM  AND  WATER 
BELOW  NIAGARA  FALLS. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-00838 


RESPONSE  OF  MUSKINGUM  EQUATION  TO 
STEP  INPUT. 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

Journal  of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.   115,  No.   4,   p  736-738, 

August  1989.  10  ref,  append. 

Descriptors:  'Muskingum  equation,  'Routing. 
'Flood  routing,  'River  forecasting,  'Flood  flow, 
Flow  channels,  River  mechanics,  Mathematical 
equations.  Flood  hydrographs,  Flood  plain  man- 
agement. 

The  Muskingum  method  of  flood  routing  in  river 
channels  is  quite  popular  with  hydrologists.  The 
method  came  under  increasing  scrutiny  and  inves- 
tigation recently,  and  methods  of  its  application  are 
elucidated  in  a  number  of  papers.  One  fundamental 
aspect,  however,  is  still  not  satisfactorily  treated. 
The  conventional  solution  of  the  Muskingum  equa- 
tion, which  predicts  negative  outflows  for  initial 
small  values  of  time,  is  indeed  incorrect.  A  solution 
of  the  Muskingum  equation  for  a  step  input  is 
presented   using   the   Laplace   transform   method. 


The  solution  is  realistic  and  obviates  the  negative 
outflows  for  initial  small  values  of  time.  A  physical 
inflow  flood  can  now  be  divided  into  a  number  of 
rectangular  strips,  and  the  outflow  hydrograph  can 
be  synthesized  by  convolution.  Such  an  outflow 
hydrograph  will  not  have  negative  ordinates. 
(Fish-PTT) 
W90-00896 


INFLUENCE  OF  THE  1982-83  DROUGHT  ON 
RIVER  FLOWS  IN  HAWKE'S  BAY. 

Hauraki  Catchment  Board,  Te  Aroha  (New  Zea- 
land). 

W.  Harrison. 

Journal  of  Hydrology  (New  Zealand),  Vol.  27,  No. 
1,  p  1-125,  1988.  12  fig,  4  tab,  24  ref. 

Descriptors:  'New  Zealand,  'Drought,  'Stream- 
flow,  Stream  gages,  Flow  duration.  Flow  measure- 
ment, Hawkes  Bay. 

During  the  summer  of  1982-83  the  Hawke's  Bay 
region.  North  Island,  New  Zealand,  experienced  a 
very  severe  drought,  resulting  from  the  develop- 
ment of  an  extensive,  persistent  El  Nino-Southern 
Oscillation  event  in  the  equatorial  Pacific  Ocean. 
During  February  and  March  1983  low  flows  in 
Hawke's  Bay  rivers  were  gauged  on  the  Mohaka, 
Esk,  Tutaekuri  and  Nagaruroro  Rivers.  Flow  dura- 
tion curves,  variability  indices  and  recession  curves 
were  used  to  check  data  consistency  and  indicate 
any  regional  variation.  The  return  periods  for  the 
event  from  flow  records  at  river  stations  ranged 
from  seven  to  40  years.  Data  collected  during  the 
drought  were  used  to  compile  a  map  of  one-day 
minimum  flows  for  a  one-in-ten  year  return  period. 
Specific  discharges  obtained  during  this  survey 
were  found  to  be  consistent  with  those  from  low 
flows  studied  elsewhere  in  New  Zealand.  (Au- 
thor's abstract) 
W90-00932 


SNOW  HYDROLOGY  OF  THE  WAIMAKARIRI 
CATCHMENT,  SOUTH  ISLAND,  NEW  ZEA- 
LAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-00935 


AIR-WATER  GAS  TRANSFER  IN  OPEN 
CHANNELS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

J.  S.  Gulliver,  and  M.  J.  Halverson. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  8,  p  1783-1794,  August  1989.  7  fig,  3  tab,  25 

ref. 

Descriptors:  'Air-water  interfaces,  'Open-channel 
flow,  'Aeration,  Flumes,  Upwelling,  Vortices. 

Laboratory  flume  experiments  on  waterside-con- 
trolled gas  transfer,  such  as  reaeration,  are  de- 
scribed. The  experiments  are  well  described  by 
Danckwerts'  surface  renewal  model  for  open-chan- 
nel flow.  The  primary  cause  of  surface  renewal  in 
flumes  is  proposed  to  be  the  upwelling  of  large 
streamwise  vortices  and  is  documented  by  relating 
prior  velocity  measurements  of  these  vortices  and 
observations  of  surface  upwellings  to  gas  transfer 
measurements.  A  dimensionless  liquid  film  coeffi- 
cent  (Stanton  number)  is  related  to  a  shear  Peclet 
number  and  a  shear  Reynolds  number.  The  shear 
Reynolds  number  represents  the  effectiveness  of 
the  large  streamwise  vortices  in  penetrating  the 
water  surface.  The  proposed  hypothesis  is  essen- 
tially a  large  streamwise  vortices  in  penetrating  the 
water  surface.  The  proposed  hypothesis  is  essen- 
tially a  large  eddy  model,  except  that  coherent 
structures  in  the  flow  have  been  identified  as  the 
predominant  mechanism  of  surface  renewal,  rather 
than  random  turbulence.  The  coherent  structures 
of  importance  to  surface  renewal  are  the  large 
streamwise  vortices  with  a  size  similar  to  the  depth 
that  occurs  in  an  open  channel  flow.  Thus  a 
streamwise  vortex  model  of  gas  transfer  in  open 
channels  is  developed.  The  implications  of  this 
model  on  the  prediction  of  gas  transfer  in  open 
channels  is  discussed.  (Author's  abstract) 


W90-00944 


STOCHASTIC-DETERMINISTIC  NATURE  OF 
AN  ELEMENTAL  RAINFALL  RUNOFF  PROC- 
ESS. 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

I.  Muzik,  and  A.  K.  Beersing. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  8,  p  1805-1814,  August  1989.   15  fig,   11  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Rain- 
fall intensity,  'Flood  peak,  'Model  studies.  Sto- 
chastic models.  Kinematic  wave  theory. 

The  transformation  process  of  probability  density 
functions  of  rainfall  intensity  into  the  densities  of 
peak  discharge  is  investigated  for  the  case  of  runoff 
from  a  uniformly  sloping  impervious  plane. 
Normal,  two-parameter  gamma,  and  exponential 
distributions  of  rainfall  intensity  are  used  in  Monte 
Carlo  simulations  to  obtain  densities  of  peak  dis- 
charge. The  kinematic  wave  and  experimentally 
derived  relations  are  utilized  to  compute  the  peak 
discharge.  The  kinematic  wave  and  experimentally 
discharge  is  shown  to  be  the  outcome  of  determi- 
nistic relationships  operating  on  stochastic  inputs. 
Conclusions  are  made  about  the  effect  of  runoff 
plane  physical  characteristics  on  the  probability 
density  of  peak  discharge.  In  natural  basins  one 
would  expect  that  a  sudden  increase  in  a  basin 
storage  capacity  due  to  overbank  flow,  storage  in 
flat  and  swampy  areas,  underground  storage,  etc., 
may  similarly  result  in  a  negative  skew  of  the  peak 
flows.  Differences  between  densities  of  the  rainfall 
intensity  and  the  derived  peak  discharge  in  terms 
of  their  means,  coefficients  of  variation  and  skew- 
ness  will  be  greater  for  slowly  responding  runoff 
planes  than  for  planes  with  a  fast  response.  That  is. 
runoff  planes  having  flat  slopes  and  large  hydraulic 
resistance  will  generally  produce  more  skewed  dis- 
tributions of  peak  discharge  and  lower  values  of 
the  mean  subjected  to  the  same  rainfall  inputs.  This 
result  may  be  taken  into  account  when  plotting 
maps  of  regional  coefficients  of  skewness  which 
are  assumed  to  be  geographically  dependent.  Ex- 
perimental results  indicate  that  the  exponent  m  can 
become  less  than  one.  This  result  appears  correct 
because  observed  hydrographs  are  characterized 
by  an  infection  point  on  the  rising  limb.  Hydrolog- 
ic  models  based  on  the  kinematic  wave  solution  of 
overland  flow  due  to  rainfall  when  used  in  Monte 
Carlo  simulation  can  be  expected  to  have  the  tend- 
ency to  overestimate  the  coefficient  of  skewness  of 
peak  discharge.  Linear  models  such  as  the  rational 
and  unit  hydrograph  methods  will  have  the  tend- 
ency to  underestimate  in  Monte  Carlo  simulation. 
Finally,  the  relations  obtained  for  the  elemental 
rainfall  runoff  process  in  this  study  do  not  follow 
any  of  the  fixed  relations  for  two-parameter  distri- 
butions typically  used  in  flood  frequency  analysis. 
Such  as  the  log-Pearson  type  III  distribution, 
would  be  needed  to  account  for  the  variation. 
(Author's  abstract) 
W90-00946 


UNCERTAINTIES  IN  STREAMFLOW  MEAS- 
UREMENTS UNDER  WINTER  ICE  CONDI- 
TIONS, A  CASE  STUDY:  THE  RED  RIVER  AT 
EMERSON.  MANITOBA,  CANADA. 

SNC  Group,  Inc.,  Montreal  (Quebec).  Power  and 

Heavy  Civil  Works  Div. 

P.  M.  Pelletier. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  8.  p  1857-1867,  August  1989.  5  fig,  1  tab,  23 

ref. 

Descriptors:  'Streamflow,  'Data  acquisition. 
'Stream  gages,  'Gages.  'Gaging,  'Measuring  in- 
struments, 'Ice  cover,  Comparison  studies.  Red 
River,  Manitoba. 

Computed  streamflows  on  the  Red  River  at  Dray- 
ton North  Dakota,  United  States,  have  been  gener- 
ally higher  under  winter  conditions  than  computed 
streamflows  on  the  Red  River  at  Emerson  in  Mani- 
toba, Canada.  The  station  at  Drayton  is  located  85 
km  upstream  from  Emerson.  Moreover,  historical- 
ly, the  U.S.  Geological  Survey  (USGS)  has  meas- 
ured higher  streamflows  under  ice  conditions  than 
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the  Water  Survey  of  Canada  (WSC)  on  the  Red 
River  at  Emerson.  The  difference  between  their 
discharge  measurements  under  ice  conditions  is 
generally  between  +  10  and  20%.  To  explain  these 
differences,  field  and  laboratory  experiments  were 
concluded  in  1986,  which  included  an  international 
field  metering  program  at  Drayton  and  Emerson, 
rating  of  current  meters  and  suspension  equipment 
at  national  calibration  services  in  Canada  and  the 
United  States,  and  testing  of  current  meters  in 
flowing  water.  Through  the  analysis  of  the  field 
and  calibration  data  it  was  determined  that  signifi- 
cant differences  exist  between  a  current  meter 
rated  on  rod  and  on  cable  suspension,  and  that  this 
suspension  effect  is  responsible  for  the  large  differ- 
ences in  measurements  between  the  USGS  and 
WSC.  Changes  in  discharge  measurement  tech- 
niques under  ice  conditions  are  suggested,  includ- 
ing the  sampling  of  vertical  velocity  curves  and 
increasing  the  time  of  exposure  for  current  meter 
observations.  Several  investigations  are  suggested 
to  improve  the  overall  quality  of  streamflow 
records  for  the  winter  ice  period.  (Author's  ab- 
stract) 
W90-0O951 


SOURCE  AREAS,  DRAINAGE  DENSITY,  AND 
CHANNEL  INITIATION. 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 

Geophysics. 

D.  R.  Montgomery,  and  W.  E.  Dietrich. 

Water  Resources  Research  WRERAQ,   Vol.   25 

No.  8,  p  1907-1918,  August  1989.  15  fig,  3  tab,  40 

ref. 

Descriptors:  *Drainage  density,  "Channel  flow, 
•Simulation  analysis,  *Geomorphology,  *Erosion, 
Catchment  areas,  California. 

An  analysis  of  channel  head  locations  provides 
insight  into  control  on  drainage  density,  the  re- 
sponse of  landscapes  to  climatic  change,  and  the 
delineation  of  source  areas  for  channel  network 
simulations.  Channel  heads  and  colluvial  deposits 
were  mapped  in  a  roughly  2  km2  area  near  San 
Francisco,  California,  and,  although  channel  heads 
are  located  within  colluvial  deposits  in  hollows, 
many  such  deposits  do  not  support  channel  heads. 
Channel  heads  were  classified  as  either  gradual  or 
abrupt.  For  either  type  of  channel  head,  the  chan- 
nel reach  immediately  downslope  may  be  contigu- 
ous with  the  channel  network  or  may  consist  of  a 
series  of  short  discontinuous  channel  segments. 
The  local  valley  slope  at  the  channel  head  is  in- 
versely related  to  both  source  area  and  source- 
basin  length  as  well  as  to  the  contributing  area/unit 
contour  length  at  the  channel  head.  In  contrast, 
valley  slope  does  not  vary  with  drainage  area 
upslope  of  channel  heads.  Field  observations  and  a 
similarity  between  predicted  and  observed  area- 
slope  relations  suggest  that  the  location  of  channels 
heads  on  steep  slopes  may  by  controlled  by  subsur- 
face flow-induced  instability  of  the  colluvial  fill. 
Preliminary  field  observations  also  suggest  that 
abrupt  channel  heads  on  gentle  slopes  are  con- 
trolled by  seepage  erosion,  whereas  gradual  chan- 
nel head  locations  appear  to  be  governed  by  satu- 
ration overland  flow.  Consideration  of  the  geomet- 
ric relationship  between  source  areas  and  the  first- 
order  drainages  that  contain  them  results  in  an 
inverse  relation  between  mean  source-basin  length 
and  drainage  density.  (Author's  abstract) 
W90-00955 


2F.  Groundwater 


LATERAL  MOVEMENTS  OF  VADOSE  WATER 
IN  LAYERED  SOILS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B 
W9O-0O0O5 


IS.  GEOLOGICAL  SURVEY  PROGRAM  ON 
TOXIC  WASTE-GROUND-WATER  CONTAMI- 
NATION: PROCEEDINGS  OF  THE  SECOND 
I ECHNICAL  MEETING,  CAPE  COD,  MASSA- 
CHUSETTS, OCTOBER  21-25,  1985. 
Geological  Survey,  Reston,  VA. 


For  primary  bibliographic  entry  see  Field  5B 
W9O-O0022 


(LAY  MINERALOGY  OF  SEDIMENTS  ASSO- 
CIATED   WITH    A    PLUME    OF   CBEOSOI I 
CONTAMINATED  GROUND  WATER 
Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2K 
W90-00023 


GEOCHEMISTRY  OF  A  SHALLOW  AQUIFER 
CONTAMINATED  WITH  CREOSOTE  PROD- 
UCTS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B 

W90-00024 


REEXAMINATION  OF  THE  OCCURRENCE 
AND  DISTRIBUTION  OF  CREOSOTE  COM- 
POUNDS IN  GROUND  WATER. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00025 


HYDROGEOLOGIC  CONTROLS  ON  SOLUTE 
TRANSPORT  IN  A  PLUME  OF  SEWAGE-CON- 
TAMINATED GROUND  WATER. 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00028 


DESIGN     AND     IMPLEMENTATION     OF    A 
LARGE-SCALE  NATURAL-GRADIENT 

TRACER  TEST. 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00029 


IDENTIFICATION  OF  TRACE  ORGANIC  SUB- 
STANCES IN  SEWAGE-CONTAMINATED 
GROUND  WATER. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A 

W90-OO030 


FATE  OF  AMMONIUM  IN  A  SEWAGE-CON- 
TAMINATED GROUND  WATER. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00032 


SURFICIAL  AND  SUBSURFACE  DISTRIBU- 
TION OF  AQUIFER  SEDIMENTS  AT  THE  BE- 
MIDJI,  MINNESOTA,  RESEARCH  SITE. 

State  Univ.  of  New  York  Coll.  at  Plattsburgh. 
D.  A.  Franzi. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  C5-C10,  3  ref. 

Descriptors:  *Glacial  aquifers,  *Glacial  sediments, 
♦Sediment  transport,  *Aquifers,  Minnesota,  Perme- 
ability, Stratification,  Diamictons,  Outwash,  Li- 
thography, Moraines,  Lake  sediments,  Hydraulic 
permeability,  Distribution  patterns. 

The  Bemidji  research  site  lies  within  a  pitted  and 
dissected  outwash  plain  that  is  bordered  on  the 
southwest  by  a  low-relief  till  upland  and  on  the 
north  by  an  end  moraine  complex.  The  morainal 
sediments  north  of  the  site  consist  of  complexly 
interbedded  diamictons,  gravels,  and  sands.  The 
diamictons  are  massive  to  medium  bedded,  light 
olive  brown,  with  sandy  to  silty  texture.  The  litho- 
facies  associations  and  the  presence  of  flow  struc- 
tures within  the  sedimentary  sequence  indicate 
deposition  in  an  ice-proximal,  subaerial  environ- 
ment. Outwash  sediments  consist  of  moderately 
calcareous,  moderately  to  poorly  sorted  sandy 
gravel,  gravelly  sand,  and  sand.  The  stratified  dia- 
micton  and  its  associated  lithofacies  are  separated 
from  the  overlying  outwash  sand  and  gravel  by  an 
unconformity  that  is  marked  by  a  discontinuous 


layer  (0  to  5  m)  of  thinly  bedded  to  laminated, 
gray,    fine   sand,    silt,   and   clay     1  hese   sedif 
probably    were    deposited    in    local    kettle 
formed  after  the  retreat  of  ice  from   >! 
position      Where     the     lacustrine     sediments     are 
absent,  the  unconformity  may  be  marked  by  a  thin 
oxidized  horizon   Estimates  of  the  intrinsic  perme- 
ability of  the  aquifer  sediments  from  granulometnc 
analyses  range  from  0.J  rn/sec  to.  27  millimeter/ 
sec  for  the  stratified  drift  units  to  0.002  m/sec  to 
9.9  nanometer/sec  for  the  lacustrine  sediments  and 
diamictons.  (See  also  W90-00022J  (Lantz  1TI  . 
W90-OO033 


HYDROGEOLOGY  AND  PRELIMINARY  RE 
GIONAL  FLOW  MODELING  AT  THE  BE- 
MIDJI, MINNESOTA,  RESEARCH  SHE. 

Geological  Survey,  St.  Paul,  MN 
R.  T.  Miller. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste -Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  pCll-C16,  5  fig. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Hydraulic  models,  'Path  of  pollut- 
ants, 'Minnesota,  Bemidji,  Hydraulic  permeability. 
Flow  velocity,  Organic  carbon,  Oil  pollution, 
Outwash,  Simulation,  Plumes,  Water  table  wells. 
Piezometers,  Finite  difference  methods. 

The  Bemidji  research  site  is  located  on  an  outwash 
plain,  that  is  pitted  and  dissected  regionally  by 
gravel-filled  channels  that  are  now  partly  occupied 
by  kettle  lakes.  Approximately  35  water  table  wells 
and  10  piezometer  nests  have  been  installed  to 
determine  the  direction  and  velocity  of  ground- 
water flow  through  the  site.  A  steady-state  ap- 
proximation of  regional  groundwater  flow  indi- 
cates that  flow  generally  is  northeastward  through 
the  site  toward  an  unnamed  lake.  The  horizontal 
hydraulic  gradient  from  0.002  to  0.003.  Two  finite 
difference  groundwater  flow  models  were  con- 
structed to  simulate  the  flow  system  at  the  site. 
One  is  a  fully  three-dimensional  model,  the  other  is 
a  two-dimensional  vertical  section  flow  model  that 
corresponds  to  the  11th  row  of  the  three-dimen- 
sional model.  The  components  of  groundwater  ve- 
locity that  were  computed  by  the  model  were 
examined  in  a  scaled-mass  fraction  contaminant 
transport  simulation  of  a  6-yr  period  using  the 
steady-state  water  level  configuration.  Three-di- 
mensional model  results  indicate  that  the  general 
shape  of  the  contaminant  plume  is  similar  to  that 
delineated  from  dissolved  organic  carbon  data  col- 
lected August  20,  1985.  The  model  also  indicates 
that  a  low  concentration  of  contaminant  has  prob- 
ably reached  the  unnamed  lake.  The  two-dimen- 
sional cross-section  model  suggests  that  contami- 
nants have  the  potential  to  reach  a  depth  of  4  ft 
below  the  water  table.  Although  both  simulations 
assume  the  viscosity  and  density  of  the  oil  residuals 
to  be  equal  to  those  of  the  ambient  groundwater, 
and  do  not  simulate  the  decay  or  chemical/biologi- 
cal changes  in  the  oil  residuals,  the  models  indicate 
that  the  predicted  groundwater  velocities  are  rea- 
sonable for  the  simulated  area.  (See  also  W90- 
00022)  (Lantz-PTT) 
W90-00034 


INORGANIC  GEOCHEMISTRY  OF  GROUND 
WATER  AND  AQUIFER  MATRIX:  FIRST- 
YEAR  RESULTS. 

Syracuse  Univ.,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W9O-OO035 


GEOHYDROLOGIC  SETTING  OF  THE  MIAMI 
WASH-PINAL  CREEK  ACIDIC  GROUND- 
WATER STUDY  AREA  NEAR  GLOBE,  ARIZO- 
NA. 

Geological  Survey,  Tucson,  AZ. 
J.  H.  Eychaner. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,   1988.  p  E3-E5,   1   fig,  2  ref. 
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WATER  CYCLE— Field  2 


Descriptors:  'Acidic  water,  *Acid  mine  drainage, 
♦Geohydrology,  'Groundwater  quality,  'Ground- 
water movement,  Arizona,  Sulfates,  Hydrogen  ion 
concentration,  Geochemistry,  Metals,  Manganese, 
Copper,  Iron,  Runoff,  Alluvial  aquifers,  Ephemer- 
al streams,  Perennial  streams,  Model  studies, 
Acidic  water,  Surface-groundwater  relations, 
Groundwater  recharge. 

Water  that  contains  elevated  concentrations  of  dis- 
solved metals  and  sulfate  at  pH  3.6  is  moving 
through  a  shallow  alluvial  aquifer  and  interacting 
with  surface  streams  near  Globe,  AZ.  The  water 
has  contaminated  public  water  supplies,  and  dis- 
charge from  the  aquifer  to  a  stream  has  the  poten- 
tial to  degrade  public  supplies  for  Phoenix,  AZ, 
130  km  west  of  the  study  area.  Objectives  of  a 
study  begun  in  May  1984,  are  to  describe  the 
physical  and  chemical  characteristics  of  the 
system,  to  estimate  the  chemistry  of  future  stream 
outflow,  and  to  evaluate  models  of  the  transport  of 
reactive  constituents  in  groundwater.  About  0.3  cu 
m/sec  of  water  flows  through  the  aquifer  and 
forms  a  perennial  stream  at  its  downstream  bound- 
ary. Dissolved  solids  concentration  at  the  outflow 
has  increased  about  70  mg/L  annually  since  1979 
and  reached  3,000  mg/L  in  1984.  Dissolved  Mn 
increased  from  0.5  mg/L  in  1979  to  15  mg/L  in 
1985.  Groundwater  samples  in  the  upstream  part  of 
the  area  contains  as  much  as  16,000  mg/L  dis- 
solved solids,  including  10,400  mg/L  sulfate,  3,200 
mg/L  Fe,  150  mg/L  Cu,  and  73  mg/L  Mn.  As  the 
acidic  water  reacts  with  calcite  and  other  minerals 
in  the  aquifer,  pH  rises,  and  many  metals  become 
less  soluble.  This  neutralization  can  continue  until 
the  calcite  supply  in  the  affected  flow  tube  is 
exhausted.  Where  acidic  water  reaches  the  surface, 
ferric  hydroxide  precipitates  and  probably  adsorbs 
other  metals.  Intermittent  runoff  in  the  sand  chan- 
nels of  Miami  Wash  and  Pinal  Creek  can  transport 
the  precipitate  out  of  the  study  area.  Manganese 
oxide  precipitates  have  been  found  in  the  perenni- 
al-flow reach  of  Pinal  Creek.  Streamflow  in  the 
upstream  part  of  the  area  is  generally  ephemeral; 
two  reaches  contain  interrupted  flow.  For  the  first 
6  months  of  1985,  however,  streamflow  was  con- 
tinuous through  the  valley,  and  outflow  was  about 
1.1  cu  m/sec.  Recharge  to  the  aquifer  during  this 
period  raised  water  levels  in  wells  by  as  much  as 
3.5  m,  and  some  levels  rose  to  1  m  below  land 
surface.  (See  also  W90-0O022)  (Lantz-PTT) 
W90-0O042 


NEUTRALIZATION     OF     ACIDIC     GROUND 
WATER  IN  EASTERN  ARIZONA. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00043 


ARSENIC  IN  AN  ALLUVIAL-LACUSTRINE 
AQUIFER,  CARSON  DESERT,  WESTERN 
NEVADA. 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-00045 


SCREENING  FOR  VOLATILE  ORGANIC 
COMPOUNDS  IN  GROUND  WATER  BY  GAS 
CHROMATOGRAPHY  WITH  PHOTOIONIZA- 
TION  AND  HALL  DETECTORS. 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00049 


PROGRAM  OVERVIEW  AND  SELECTED 
PAPERS  FROM  THE  TOXIC-WASTE  PRO- 
GRAM TECHNICAL  MEETING:  TUCSON,  AR- 
IZONA, MARCH  20-22, 1984. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-O0O52 


OVERVIEW  OF  ORGANIC  COMPOUNDS  IN 
GROUND  WATER. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00054 


CAPACITIES  AND  MECHANISMS  OF  SORP- 
TION OF  ORGANIC  COMPOUNDS  BY 
WATER-SATURATED  AND  UNSATURATED 
SOILS. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00056 


MICROBIAL  POPULATIONS  AND  NUTRIENT 
CONCENTRATIONS  IN  A  JET-FUEL-CON- 
TAMINATED SHALLOW  AQUIFER  AT 
TUSTIN,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-0O059 


ADSORPTION  AND  DESORPTION  OF  HEXA- 
VALENT  CHROMIUM  IN  AN  ALLUVIAL  AQ- 
UIFER NEAR  TELLURIDE,  COLORADO. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00060 


EPA:  GROUND  WATER  HANDBOOK. 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00087 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION  QUANTIFICA- 
TION, STAGE  2.  VOLUME  I. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00132 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  H-CONFIRMATION  QUANTIFICA- 
TION, STAGE  2.  VOLUME  II. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-00133 


RESOURCE  DOCUMENT:  FOR  THE  CONSID- 
ERATION OF  THE  TULALIP  AQUIFER  AS  A 
SOLE  SOURCE  AQUIFER. 

Environmental  Protection  Agency,  Seattle,  WA. 
Office  of  Ground  Water. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 15216. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  910/9-88-188,  April  1988.  20p,  3 
fig,  3  tab,  19  ref,  2  append. 

Descriptors:  'Water  policy,  'Washington, 
'Groundwater  quality,  'Water  supply,  'Aquifers, 
'Groundwater  management,  'Tulalip  Aquifer, 
Groundwater  movement,  Potable  water,  Drinking 
water. 

The  proposed  Tulalip  Sole  Source  Aquifer  area  is 
located  in  northwest  Snohomish  County,  Washing- 
ton and  covers  approximately  180  sq  mi.  The  area 
originally  petitioned  by  the  Seven  Lakes  Water 
Association  Inc.  has  been  expanded  to  include  the 
entire  aquifer  area.  The  aquifer  is  composed  of 
mostly  unconsolidated  glacial  deposits  overlying 
consolidated  sandstone,  metamorphic,  and  igneous 
bedrock  units.  Groundwater  flows  generally  from 
east  to  west,  with  local  systems  present  in  topo- 
graphically high  areas.  To  qualify  as  a  sole  source 
aquifer,  an  aquifer  must  supply  at  least  50%  of  the 
area's  drinking  water,  and  there  must  be  no  eco- 
nomically feasible  alternative  sources  that  can  sub- 
stitute for  the  tolal  drinking  water  supplied  by  the 
aquifer.  An  analysis  of  available  data  indicates  that 
the  proposed  area  meets  these  criteria  and  qualifies 
for  designation  as  a  sole  source  aquifer  area.  Ap- 
proximately 99.7%  of  drinking  water  in  the  area 
comes  from  the  aquifer,  compared  to  0.3%  from 
surface  water  sources.  There  are  also  no  economi- 
cally feasible  alternative  drinking  water  sources  to 
supply  the  area  should  the  aquifer  become  con- 
taminated. Potential  surface  water  sources  are  con- 
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sidered  to  be  too  costly  when  treatment,  transpor- 
tation, and  fisheries  habitat  losses  are  considered, 
and  deepening  or  drilling  additional  wells  provides 
no  assurance  that  uncontaminated  water  would  be 
obtained  because  of  the  nature  of  the  aquifer  mate- 
rials. Designation  of  the  area  as  a  sole  source 
aquifer  would  establish  a  process  whereby  EPA 
would  review  federal  financially  assisted  projects 
proposed  in  the  area.  These  reviews  would  be 
conducted  by  EPA  to  assure  that  proper  design, 
construction,  and  operational  controls  are  in  place 
to  protect  the  aquifer  from  contamination  that  may 
cause  a  significant  adverse  effect  on  the  public 
health.  (Lantz-PTT) 
W90-00144 


GROUND-WATER  MONITORING  COMPLI- 
ANCE PROJECTS  FOR  HANFORD  SITE  FA- 
CILITIES. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-00153 


GROUNDWATER  PUMPING  TESTS:  DESIGN 
AND  ANALYSIS. 

W.  C.  Walton. 

Lewis  Publishers,  Chelsea,  MI.  1987.  201p. 

Descriptors:  'Computer  programs,  'Path  of  pollut- 
ants, 'Groundwater  management,  'Pumping  tests, 
'Computer  models,  Design  standards,  Groundwat- 
er movement,  Groundwater  budget,  Partially  pen- 
etrating wells,  Boundary  conditions,  Transmissi- 
vity,  Tidal  hydraulics,  Performance  evaluation, 
Storage  capacity,  Water  table  decline,  Aquitards. 

During  the  last  two  decades,  great  progress  has 
been  made  in  computer  modeling  of  groundwater 
flow  and  contaminant  transport  problems.  The  reli- 
ability of  model  results  largely  rests  on  knowledge 
of  the  hydraulic  characteristics  of  aquifer  systems. 
A  pumping  test  is  one  of  the  most  suitable  means  of 
quantifying  hydraulic  characteristics  because  it 
yields  results  which,  in  general,  are  representative 
of  a  larger  area  than  are  results  from  single  point 
observations.  In  this  book,  pumping  test  techniques 
are  modified,  supplemented,  and  integrated  with 
microcomputer  programs  to  facilitate  improved 
pumping  test  design  and  analysis.  Type-curve 
matching  techniques  are  emphasized.  Methods  for 
analyzing  the  response  of  an  aquifer  to  an  instanta- 
neous charge  of  water,  and  the  head  variation  due 
to  depressurization  are  not  covered.  This  book 
restricts  itself  to  pumping  tests  in  uniformly  porous 
aquifer  systems  such  as  granular  deposits.  Other 
important  aquifer  system  and  facility  conditions 
which  may  influence  pumping  test  data  and  are 
covered  in  this  book  include:  (1)  production  well 
discharge  partly  derived  from  water  stored  within 
the  well  (well  storage  capacity);  (2)  partially  pene- 
trating wells  with  aquifer  stratification;  (3)  water 
table  decline  with  delayed  gravity  yield;  (4)  nearby 
aquifer  system  boundaries  or  discontinuities;  (5) 
aquitard  storativity  and  source  bed  drawdown;  (6) 
decreased  transmissivity  with  water  table  decline; 
(7)  interference  from  nearby  production  well;  (8) 
changes  in  barometric  pressure  or  stream  stages; 
and  (9)  tidal  fluctuations.  (Lantz-PTT) 
W90-00159 


ANALYTICAL  GROUNDWATER  MODELING: 
FLOW  AND  CONTAMINANT  MIGRATION. 

W.  C.  Walton. 

Lewis  Publishers,  Chelsea,  MI.  1989.  173p. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Computer  programs,  Computer 
models,  Model  studies,  Aquifers,  Artesian  wells, 
Injection  wells,  Water  pollution  sources. 

Four  analytical  microcomputer  programs  for  quick 
and  easy  simulation  and  graphing  of  uncomplicated 
two-dimensional  groundwater  flow  and  contami- 
nant migration  situations  are  presented  in  this 
book.  Their  operation  is  explained,  and  program 
concepts,  techniques,  and  methods  are  described. 
The  BASIC  programs  feature  approximate  simula- 
tions of  the  following  aquifer,  sink,  and  source 
conditions:     non-leaky     artesian,     leaky     artesian, 
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water  table,  barrier  and  recharge  boundaries  and 
discontinuities;  production  and  injection  wells, 
drains,  and  mines;  and  contaminant  slug  and  con- 
tinuous source  areas  and  plumes,  respectively. 
Medium  quality  screen  graphic  subprograms  inter- 
polate surface  data  and  display  drawdown  and 
contaminant  concentration  arithmetic  and  semilog 
temporal  graphs  and  spacial  contour  contour  maps. 
Program  simplicity  makes  the  program  listings 
easy  to  follow  and  to  alter.  The  programs 
WELFUN,  WELFLO,  CONMIG,  and 
GWGRAF  are  tailored  to  the  IBM  PC  and  com- 
patible microcomputers.  (See  also  W90-00174) 
(Lantz-PTT) 
W9O-O0162 


NUMERICAL  GROUNDWATER  MODELING: 
FLOW  AND  CONTAMINANT  MIGRATION. 

W.  C.  Walton. 

Lewis  Publishers,  Chelsea,  MI.  1989.  272p. 

Descriptors:  *Numerical  analysis,  'Groundwater 
movement,  "Computer  models,  "Simulation  analy- 
sis, *Path  of  pollutants,  Mathematical  models,  Aq- 
uifer systems,  Solute  transport,  Computer  pro- 
grams. 

Two  microcomputer  programs  for  simulating 
quasi-three-dimensional  groundwater  flow  and 
contaminant  migration  are  presented  in  this  book. 
The  numerical  and  analytical  techniques  incorpo- 
rated in  these  programs  are  described.  The  two 
programs  GWFL3D  and  GWTR3D  are  extensive 
modifications  and  extensions  of,  and  sequels  to,  the 
popular  public  domain  mainframe  computer  pro- 
grams PLASM  and  RANDOM  WALK. 
GWFL3D  and  GWTR3D  are  tailored  to  the  IBM 
PC  and  compatible  microcomputers.  Aquifer  sys- 
tems conditions  are  user-defined  by  entering  an 
appropriate  number  designated  for  desired  options 
in  response  to  prompt  message  lines.  Input/output 
options  include:  database  hard  copies  produced  by 
a  printer  and  database  diskette  files;  spacial  and 
temporal  numerical  water  level  and  concentration 
diskette  files,  screen  displays,  and  hard  copies.  (See 
also  W90-00162)  (Lantz-PTT) 
W90-00174 


CALCULATIONS  OF  DISPERSION  PROCESS- 
ES IN  GROUNDWATER  BY  THE  METHOD  OF 
FINITE  ELEMENTS  (BERECHNUNG  VON 
AUSBREITUNGSVORGAENGEN  IM  GRUND- 
WASSER  MIT  DER  METHODE  DER  FINITEN 
ELEMENTE). 

Karlsruhe  Univ.  (Germany,  F.R.).  Fakultaet  fuer 
Bauingenieur-  und  Vermessungswesen. 
For  primary  bibliographic  entry  see  Field  5B 
W90-00187 


GEOHYDROLOGY  AND  MODEL  ANALYSIS 
OF  STREAM-AQUIFER  SYSTEM  ALONG  THE 
ARKANSAS  RIVER  IN  KEARNY  AND  FINNEY 
COUNTIES,  SOUTHWESTERN  KANSAS. 

L.  E.  Dunlap,  R.  J.  Lindgren,  and  C.  G.  Sauer. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2253,  1985.  52p,  38  fig,  3  tab, 
23  ref. 

Descriptors:  *Geohydrology,  *Hydrologic  models, 
"Arkansas  River,  "Kansas,  "Surface-groundwater 
relations,  Groundwater  level,  Computer  models, 
Aquifers,  Simulation  analysis,  Groundwater 
mining.  Groundwater  recharge. 

A  study  was  conducted  to  determine  geohydrolo- 
gic  conditions  in  an  area  comprising  nearly  850,000 
acres  along  the  Arkansas  River  valley  in  south- 
western Kansas.  Declines  in  static  water  levels  in 
wells  in  the  heavily  pumped  lower  aquifer  ranged 
from  20  to  80  ft  during  1974-1980.  The  river  is  dry 
in  much  of  the  area.  A  digital  computer  model  was 
calibrated  to  simulate  the  trends  of  historic  water 
levels.  Simulated  average  annual  recharge  to  the 
unconsolidated  aquifer  system  was  531,700  acre-ft 
less  than  average  annual  discharge,  indicating  the 
groundwater  resource  is  currently  (1982)  being 
mined  in  the  study  area.  Simulation  also  indicated 
that  there  would  be  sufficient  saturated  thickness  in 
2005  for  irrigation  if  1980  hydrologic  conditions 


continued.  Seepage  losses  from  the  Arkansas  River 
and  irrigation  canals  are  a  major  source  of  re- 
charge to  the  unconsolidated  aquifer  system 
Streamflow  seepage  losses  could  be  decreased  by 
(1)  decreasing  the  number  of  wells  pumping  in  the 
study  area  in  order  to  reduce  downward  leakage 
from  the  valley  aquifer,  or  (2)  increasing  stream- 
flow  discharge  in  order  to  recharge  the  valley 
aquifer.  As  long  as  river  stage  remains  high,  the 
water  table  in  the  valley  aquifer  continues  to  rise. 
Seepage  from  the  river  to  the  valley  aquifer  de- 
creases as  the  altitude  difference  between  the  river 
stage  and  the  valley  aquifer  decreases.  However,  a 
rise  in  the  water  table  in  the  valley  aquifer  because 
of  recharge  from  the  river  will  correspond  to 
increased  downward  leakage  to  the  lower  aquifer, 
impeding  recharge  to  the  valley  aquifer  (Lantz- 
PTT) 
W90-00196 


GEOHYDROLOGY  AND  WATER  RESOURCES 
OF  THE  PAPAGO  FARMS-GREAT  PLAIN 
AREA,  PAPAGO  INDIAN  RESERVATION,  AR- 
IZONA, AND  THE  UPPER  RIO  SONOYTA 
AREA,  SONORA,  MEXICO. 
Geological  Survey,  Sacramento,  CA. 
K.  J.  Hollett. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2258,  1985.  44p,  21  fig,  4  tab, 
46  ref. 

Descriptors:  "Water  resources,  "Groundwater  de- 
pletion, "Geohydrology,  "Groundwater  budget, 
"Arizona,  Aquifers,  Groundwater  reservoirs, 
Transmissivity,  Wells,  Groundwater  quality,  Simu- 
lation analysis,  Groundwater  irrigation,  Water 
storage,  Groundwater  level,  Irrigation,  Water 
quality. 

The  Papago  Farms-Great  Plain  and  upper  Rio 
Sonoyta  study  area  includes  about  490  sq  mi  in 
south-central  Arizona  and  north-central  Sonora, 
Mexico.  Nearly  all  the  water  used  to  irrigate  more 
than  5,000  cultivated  acres  in  the  study  area  is 
withdrawn  from  the  unconsolidated  to  partly  con- 
solidated basin  fill.  The  groundwater  occurs  in  the 
deposits  under  unconfined  (water  table)  conditions 
with  a  saturated  thickness  that  ranges  from  zero  to 
>  8,000  ft.  The  amount  of  recoverable  groundwat- 
er in  storage  to  a  depth  of  400  ft  below  the  1978-80 
water  table  is  estimated  to  be  about  10  million 
acre-ft.  Transmissivities  along  the  basin  margins 
range  from  10,000  to  40,000  sq  ft/day,  while  trans- 
missivities in  the  basin  center  lakebed  clay  deposits 
are  <  100  sq  ft/day.  Most  wells  that  are  located 
along  the  basin  margin  and  tap  more  than  300  feet 
of  saturated  basin  fill  in  the  upper  1,000  feet  of  the 
aquifer,  should  yield  from  500  to  3,000  gallons/ 
minute  (gpm)  to  properly  constructed  and  devel- 
oped wells.  The  water  in  the  aquifer  is  moderate  to 
poor  in  chemical  quality  for  irrigation  and  public 
supply  use.  The  groundwater  is  mainly  a  sodium 
bicarbonate  type.  The  poorest  quality  water  is 
associated  with  the  basin  center  lakebed  clay  de- 
posits. In  1981  outflow  resulting  from  withdrawals 
of  water  was  about  23,700  acre-ft.  Storage  is  being 
depleted  at  a  rate  of  about  19,000  acre-ft/yr.  On 
the  basis  of  a  mathematical  simulation  of  the 
groundwater  system  and  withdrawal  rates  in  1981, 
water  level  declines  in  1991  were  estimated  to  be 
as  much  as  20  feet  at  Papago  Farms  and  more  than 
40  feet  in  the  area  south  of  the  basin  center  lakebed 
clay  deposits.  The  estimated  amount  of  depletion 
in  1991  of  groundwater  stored  in  the  upper  400  feet 
of  the  aquifer  is  <  3.0%  of  the  total  amount  in 
storage.  (Lantz-PTT) 
W90-00198 


ical    Survey,    Lawrence,    KS     Water    Ke 

Div 
1        i-nmary  bibliographic  entry  see  I-ii-ld  M 
W9OO0201 


Ql.'AI.ITY  OF  GROUND  WATER   IN  IDAHO. 

logical     Survey,     Honolulu,     HI      Watc 
sources  Div 

J  J  S  Yee,  and  W  R   Souza. 
Available  from  Books  and  Open-File  Report! 
tion,  USGS,  Box  25425,  Denver,  CO  80225   LS^S 
Water-Supply  Paper  2272,  1987   53p,  21  fig,  2  tab, 
1 7  ref. 

Descriptors  "Water  resources  data,  "Data  collec- 
tions, "Geochemistry,  "Water  quality,  "Ground- 
water quality,  "Idaho,  Aquifers,  Hydrology, 
Fluorides,  Cadmium,  Iron,  Drinking  water,  Pota- 
ble water. 

The  major  aquifers  in  Idaho  are  categorized  under 
two  rock  types,  sedimentary  and  volcanic,  and  are 
grouped  into  six  hydrologic  basins  Wide  vari- 
ations in  chemical  concentrations  in  the  water 
occur  within  individual  aquifers,  as  well  as  among 
the  aquifers.  The  existing  data  base  is  not  sufficient 
to  describe  fully  the  groundwater  quality  through- 
out the  State;  however,  it  does  indicate  that  the 
water  is  generally  suitable  for  most  uses.  In  some 
aquifers,  concentrations  of  fluoride,  cadmium,  and 
iron  in  the  water  exceed  the  EPA  drinking  water 
standards.  Dissolved  solids,  chloride,  and  sulfate 
may  cause  problems  in  some  local  areas.  Primary 
concerns  related  to  special  problem  areas  in  Idaho 
include:  (1)  protection  of  water  quality  in  the  Rath- 
drum  Prairie  aquifer,  (2)  potential  degradation  of 
water  quality  in  the  Boise-Nampa  area,  (3)  effects 
of  widespread  use  of  drain  wells  overlying  the 
eastern  Snake  River  Plain  basalt  aquifer,  and  (4) 
disposal  of  low  level  radioactive  wastes  at  the 
Idaho  National  Engineering  Laboratory.  Short- 
comings in  the  groundwater  quality  data  base  are 
categorized  as:  (1)  multi-aquifer  sample  inadequa- 
cy, (2)  constituent  coverage  limitations,  (3)  base- 
line-data deficiencies,  and  (4)  data  base  nonunifor- 
mity.  (Lantz-PTT) 
W90-00202 


SUBSURFACE  STORAGE  OF  FRESHWATER 
IN  SOUTH  FLORIDA:  A  DIGITAL  MODEL 
ANALYSIS  OF  RECOVERABILITY. 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-00200 


ASSESSMENT  OF  WATER  RESOURCES  IN 
LEAD-ZINC  MINED  AREAS  IN  CHEROKEE 
COUNTY,  KANSAS,  AND  ADJACENT  AREAS. 


ARTESIAN  PRESSURES  AND  WATER  QUAL- 
ITY IN  PALEOZOIC  AQUIFERS  IN  THE  TEN 
SLEEP  AREA  OF  THE  BIGHORN  BASIN, 
NORTH-CENTRAL  WYOMING. 

M.  E.  Cooley. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2289,  1986.  54p,  13  fig,  9  tab, 
5  plates,  21  ref. 

Descriptors:  "Artesian  pressure,  "Wyoming, 
"Madison-Bighorn  Aquifer,  "Groundwater  quality, 
"Aquifers,  Wyoming,  Groundwater  movement, 
Transmissivity,  Hydrologic  properties,  Wells, 
Sodium,  Salinity,  Dissolved  solids. 

The  major  Paleozoic  artesian  aquifers  in  the  Ten 
Sleep  area  of  the  Bighorn  Basin  of  Wyoming  are 
the  Tensleep  Sandstone,  the  Madison  Limestone 
and  Bighorn  Dolomite,  and  the  Flathead  Sand- 
stone. The  minor  aquifers  include  the  Goose  Egg 
and  Park  City  Formations.  Most  wells  completed 
in  the  major  and  minor  aquifers  flow  at  the  land 
surface.  Flowing  wells  completed  in  the  Madison- 
Bighorn  aquifer  and  the  Flathead  Sandstone  yield 
>  1,000  gallons/minute  (gpm).  The  initial  test  of 
one  well  completed  in  the  Madison-Bighorn  aqui- 
fer indicated  a  flow  rate  of  14,000  gpm.  Transmissi- 
vities range  from  500  to  1,900  sq  ft/day  for  the 
Madison-Bighorn  aquifer  and  from  about  90  to  325 
sq  ft/day  for  the  Tensleep  and  Flathead  Sand- 
stones. Water  moves  upward  from  the  Tensleep 
and  other  formations,  through  the  Goose  Egg  For- 
mation, to  discharge  at  the  land  surface  as  springs. 
Much  of  the  spring  flow  is  diverted  for  irrigation 
or  is  used  for  rearing  fish.  Decreases  from  original 
well  pressures  were  not  apparent  in  wells  complet- 
ed in  the  Tensleep  Sandstone  or  in  the  Madison- 
Bighorn  aquifer.  Most  wells  completed  in  the  Flat- 
head Sandstone,  which  also  are  open  to  the  Madi- 
son-Bighorn aquifer,  show  a  decrease  of  pressure 
from  the  time  of  completion  to  1978.  Well  water 
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from  the  Paleozoic  aquifers  generally  contains 
minimal  concentrations  of  dissolved  solids  and  in- 
dividual constituents  but  excessive  hardness.  The 
water  has  low  sodium  (alkali)  and  medium  salinity; 
therefore,  the  water  is  satisfactory  for  irrigation 
and  most  other  uses,  if  excessive  hardness  is  not  a 
detrimental  factor.  (Lantz-PTT) 
W90-00206 


ESTIMATION  OF  RECHARGE  RATES  TO  THE 
SAND  AND  GRAVEL  AQUIFER  USING  ENVI- 
RONMENTAL TRITIUM,  NANTUCKET 
ISLAND,  MASSACHUSETTS. 

J.  F.  Knott,  and  J.  C.  Olimpio. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2297,  1986.  26p,  13  fig,  5  tab, 
40  ref. 

Descriptors:  "Tracers,  *Recharge,  'Groundwater 
recharge,  'Aquifers,  'Tritium,  'Nantucket,  Massa- 
chusetts, Groundwater  movement,  Groundwater 
budget,  Flow  rates,  Porosity.  Statistical  methods. 

Estimation  of  the  average  annual  rate  of  ground- 
water recharge  to  sand  and  gravel  aquifers  using 
elevated  tritium  concentrations  in  groundwater  is 
an  alternative  to  traditional  steady-state  and  water 
balance  recharge  rate  methods.  The  Nantucket  trit- 
ium recharge  rates  clearly  are  higher  than  rates 
determined  elsewhere  in  southeastern  Massachu- 
setts using  the  tritium,  water  table  fluctuation,  and 
water  balance  methods,  regardless  of  the  method 
or  the  area.  Because  the  recharge  potential  on 
Nantucket  is  so  high  (runoff  is  only  2%  of  the  total 
water  balance),  the  tritium  recharge  rates  probably 
represent  the  effective  upper  limit  for  groundwater 
recharge  in  this  region.  The  accuracy  of  the  triti- 
um method  is  dependent  on  two  factors:  the  accu- 
racy of  the  effective  porosity  data,  and  the  sam- 
pling interval.  For  some  sites,  the  need  for  re- 
charge rate  data  may  require  a  determination  as 
statistically  accurate  as  that  which  can  be  provided 
by  the  tritium  method.  However,  the  tritium 
method  is  more  costly  and  more  time  consuming 
than  the  other  methods.  For  many  sites,  a  less 
accurate,  less  expensive,  and  faster  method  of  re- 
charge rate  determination  might  be  more  satisfac- 
tory. (Author's  abstract) 
W90-00210 


METHODS     AND     COMPUTER     PROGRAM 
DOCUMENTATION  FOR  DETERMINING  AN- 
ISOTROPIC      TRANSMISSIVITY       TENSOR 
COMPONENTS       OF       TWO-DIMENSIONAL 
GROUND-WATER  FLOW. 
Geological  Survey,  Doraville,  GA. 
M.  L.  Maslia,  and  R.  B.  Randolph. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2308,  1987.  46p,  8  fig,  2  tab, 
19  ref,  5  append. 

Descriptors:  'Groundwater  movement,  'Comput- 
er programs,  'Transmissivity,  'Anisotropy,  Hy- 
draulic models,  Hydraulic  properties,  Aquifers, 
Geohydrology,  Statistical  methods,  Observation 
wells. 

This  report  describes  the  theory  of  anisotropic 
aquifer  hydraulic  properties  and  a  computer  pro- 
gram, written  in  Fortran  77,  for  computing  the 
components  of  the  anisotropic  transmissivity 
tensor  of  two-dimensional  groundwater  flow.  To 
determine  the  tensor  components  using  one  pump- 
ing well  and  three  observation  wells,  the  type- 
curve  and  straight-line  approximation  methods  are 
described.  These  methods  are  based  on  the  equa- 
tion of  drawdown  developed  for  two-dimensional 
nonsteady  flow  in  an  infinite  anisotropic  aquifer. 
To  determine  tensor  components  using  more  than 
three  observation  wells,  a  weighted  least-squares 
optimization  procedure  for  use  with  the  type-curve 
and  straight-line  approximation  methods  is  de- 
scribed. The  computer  program  described  in  this 
report  allows  the  type-curve,  straight  line  approxi- 
mation, and  weighted  least-squares  optimization 
methods  to  be  used  in  conjunction  with  data  from 
observation  and  pumping  wells.  Three  example 
applications  are  provided  using  the  computer  pro- 
gram and  field  data  gathered  during  geohydrologic 


investigations  at  a  site  near  Dawsonville,  Ga.  For 
the  type-curve  method,  data  from  three  observa- 
tion wells  are  used;  for  the  weighted  least-squares 
optimization  method,  eight  observation  wells  and 
equal  weighting;  and  for  the  weighted  least- 
squared  optimization  method,  eight  observation 
wells  and  unequal  weighting.  Results  obtained  by 
means  of  the  computer  program  indicate  major 
transmissivity  (T  sub  M)  in  the  range  of  381  to  296 
sq  ft/day,  minor  transmissivity  (T  sub  M)  in  the 
range  of  139  to  99  sq  ft/day,  aquifer  anisotropy  (T 
sub  M/T  sub  M)  in  the  range  of  3.54  to  2.14, 
principal  direction  of  flow  in  the  range  of  N  45.9 
degree  E  to  N  58.7  degree  E,  and  storage  coeffi- 
cient in  the  range  of  0.0063  to  0.0037.  The  numeri- 
cal results  are  in  good  agreement  with  field  data 
gathered  on  the  weathered  crystalline  rocks  under- 
lying the  investigation  site.  Supplemental  material 
provides  definitions  of  variables,  data  requirements 
and  corresponding  formats,  input  data  and  output 
results  for  the  example  applications,  and  a  listing  of 
the  Fortran  77  Computer  code.  (Author's  abstract) 
W90-00215 


QUANTITATIVE  ASSESSMENT  OF  THE 
SHALLOW  GROUND-WATER  FLOW  SYSTEM 
ASSOCIATED  WITH  CONNETQUOT  BROOK, 
LONG  ISLAND,  NEW  YORK. 

K.  R.  Prince,  O.  L.  Franke,  and  T.  E.  Reilly. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2309,  1988.  28p,  14  fig,  6  tab, 
17  ref. 

Descriptors:  'Groundwater  movement,  'Quantita- 
tive analysis,  'Flow  profiles,  'New  York,  *Sur- 
face-groundwater  relations,  Model  studies,  Hy- 
draulic conductivity,  Hydraulic  models,  Sensitivity 
analysis. 

The  movement  of  shallow  groundwater  was  stud- 
ied during  1975-82  at  Connetquot  Brook,  an  undis- 
turbed stream  in  Connetquot  River  State  Park,  in 
south-central  Long  Island,  New  York.  Ground- 
water flows  essentially  horizontally  throughout  the 
drainage  basin  except  near  and  beneath  the  stream, 
where  it  moves  vertically  upward  toward  the 
stream  discharge  boundary.  Water  levels  in  wells 
driven  directly  into  the  streambed  and  into  the 
streambank  at  three  sites  were  1  to  2  feet  higher 
than  stream  stage  in  the  first  5  feet  of  penetration. 
Increases  in  head,  which  were  detected  to  depths 
of  30  feet  beneath  the  streambed,  indicate  upward 
movement  of  water  above  that  depth.  Hydraulic 
conductivity  values  were  between  11  and  15  ft/ 
day.  Dissolved  oxygen  showed  no  pattern,  but 
tritium  concentrations  about  1,000  feet  from  the 
stream  were  lower  than  those  near  the  stream.  The 
tritium  concentrations  indicate  that  the  lower  flow 
boundary  was  between  45  and  100  feet  below  the 
water  table.  A  two-dimensional  cross  sectional 
flow  model  of  the  shallow  flow  system  was  devel- 
oped. The  near-stream  model  response  compared 
well  with  field  data  when  the  streambed  discharge 
boundary  was  simulated  as  a  uniform  leaky  bed. 
Sensitivity  analysis  results  indicate  that:  (1)  stream- 
bed  factors  (width  and  hydraulic  conductivity)  are 
most  influential  upon  heads  near  the  stream,  (2) 
factors  representing  thickness  of  the  shallow  flow 
system  influence  heads  distant  from  the  stream  but 
have  a  negligible  effect  near  the  stream,  and  (3) 
factors  that  represent  the  quantity  of  water  enter- 
ing the  system  (recharge)  influence  the  heads 
throughout  the  area.  Field  measurements  of  hy- 
draulic head  indicate  that  the  thickness  of  the 
shallow  flow  system  below  the  stream  channel  is 
about  30  feet.  However,  results  of  the  sensitivity 
analysis  indicate  that  the  shallow  system's  thick- 
ness has  a  negligible  effect  on  head  distribution 
beneath  the  stream.  (Lantz-PTT) 
W90-00216 


GEOHYDROLOGY  OF  THE  UNSATURATED 
ZONE  AT  THE  BURIAL  SITE  FOR  LOW- 
LEVEL  RADIOACTIVE  WASTE  NEAR 
BEATTY,  NYE  COUNTY,  NEVADA. 

W.  D.  Nichols. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2312,  1987.  57p,  32  fig,  17  tab, 
1  plate,  37  ref. 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Geohydrology,  'Aeration  zone,  'Waste 
disposal,  'Radioactive  wastes,  'Nevada,  Soil  water 
potential,  Hydraulic  conductivity,  Percolation, 
Soil  water,  Groundwater  movement. 

Low-level  radioactive  solid  waste  has  been  buried 
in  trenches  at  a  site  near  Beatty,  NV,  since  1962.  In 
1976,  as  part  of  a  national  program,  the  U.S.  Geo- 
logical Survey  began  a  study  of  the  geohydrology 
of  the  waste  burial  site  to  provide  a  basis  for 
estimating  the  potential  for  radionuclide  migration 
in  the  unsaturated  zone  beneath  the  waste  burial 
trenches.  The  waste  burial  facility  is  in  the  north- 
ern Amargosa  Desert  about  170  kilometers  (km) 
northwest  of  Las  Vegas,  NV.  Mean  annual  precipi- 
tation at  Lathrop  Wells,  30  km  south  of  the  site,  is 
only  7.4  cm.  The  mean  daily  maximum  tempera- 
ture at  Lathrop  Wells  in  July,  the  hottest  month,  is 
37  C.  The  site  is  underlain  by  poorly  stratified 
deposits  of  gravelly  or  silty  sand  and  sandy  gravel, 
and  thick  beds  of  clayey  sediments.  The  total 
thickness  of  valley-fill  deposits  beneath  the  site  is 
about  175  m;  the  unsaturated  zone  is  about  85  m 
thick.  Volumetric  soil  moisture  to  depths  of  4  m 
ranges  from  4%  to  10%  but  commonly  is  in  the 
range  of  6%  to  8%.  Soil  water  potential,  measured 
to  depths  of  3  to  10  m,  ranged  from  -10  to  -70  bars. 
Unsaturated  hydraulic  conductivity  computed 
from  laboratory  analyses  of  representative  samples 
ranges  from  10  to  the  13th  power  to  0.001  cm/day. 
A  numerical  analysis  (1)  demonstrated  that  a  po- 
tential exists  for  deep  percolation  (  >  2  m),  despite 
high  annual  evaporation  demands,  and  (2)  provid- 
ed predictions  of  the  time  of  year  and  the  anteced- 
ent conditions  that  enhance  the  probability  of  deep 
percolation.  Soil  moisture  profiles  obtained  month- 
ly over  an  18-month  period  demonstrate  that  deep 
percolation  does  occur.  Calculation  of  downward 
moisture  movement  through  the  waste  trench 
backfill  material,  on  the  basis  of  simplified  assump- 
tions, suggests  that  moisture  could  have  penetrated 
as  much  as  6  m  below  land  surface  from  1963, 
when  the  oldest  trenches  were  closed,  to  1980,  but 
that  the  moisture  requirement  for  such  penetration 
far  exceeded  the  amount  of  moisture  actually  avail- 
able. Steady-state  downward  movement  of  mois- 
ture at  depths  greater  than  10  m  and  beneath  the 
waste  burial  trenches  would  be  on  the  order  of  4 
cu  m/ 1,000  yr,  assuming  a  steady  flux  rate  of  0.1 
microcentimeter/day.  (Author's  abstract) 
W90-00218 


EFFECTS  OF  BOUNDARY  CONDITIONS  ON 
THE  STEADY-STATE  RESPONSE  OF  THREE 
HYPOTHETICAL  GROUND-WATER  SYS- 
TEMS-RESULTS AND  IMPLICATIONS  OF 
NUMERICAL  EXPERIMENTS. 
Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

O.  L.  Franke,  and  T.  E.  Reilly. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2315,  1987.  19p,  2  fig,  6  tab,  4 
ref,  2  append. 

Descriptors:  'Pumping,  'Pumping  testing,  'Aqui- 
fer tests,  'Boundary  conditions,  'Mathematical 
studies,  'Groundwater  movement,  Groundwater 
depletion,  Groundwater  budget,  Hydraulic  con- 
ductivity, Hydrologic  models. 

The  effects  of  different  boundary  conditions  on  the 
steady-state  response  of  otherwise  similar  ground- 
water systems  to  a  pumping  stress  are  demonstrat- 
ed. Three  series  of  numerical  experiments  illustrate 
the  behavior  of  three  hypothetical  groundwater 
systems  that  are  rectangular  sand  prisms  with  the 
same  dimensions  but  with  different  combinations  of 
constant-head,  specified-head,  no-flow,  and  con- 
stant-flux boundary  conditions.  In  the  first  series  of 
numerical  experiments,  the  heads  and  flows  in  all 
three  systems  are  identical,  as  are  the  hydraulic 
conductivity  and  system  geometry.  However, 
when  the  systems  are  subjected  to  an  equal  stress 
by  a  pumping  well  in  the  third  series,  each  differs 
significantly  in  its  response.  The  highest  heads 
(smallest  drawdowns)  and  flows  occur  in  the  sys- 
tems most  constrained  by  constant-head  or  speci- 
fied-head boundaries.  These  and  other  observations 
described  are  important  in  steady-state  calibration, 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 


which   is   an   integral   pari   <>i    simulating   many 
groundwater    systems.    Because    (he    effects    of 

boundary  conditions  on  model  response  often 
become  evident  only  when  the  system  is  stressed,  a 
close  match  between  the  potential  distribution  in 
the  model  and  that  in  the  unstressed  natural  system 
does  not  guarantee  that  the  model  boundary  condi- 
tions correctly  represent  those  in  the  natural 
system.  In  conclusion,  ihe  boundary  conditions 
that  are  selected  for  simulation  of  a  groundwater 
system  are  fundamentally  important  to  groundwat- 
er systems  analysis  and  warrant  continual  rccvalua- 
tion  and  modification  as  investigation  proceeds  and 
new  information  and  understanding  are  acquired 
(Author's  abstract) 
W90-00220 


AQUEOUS  GEOCHEMISTRY  OF  THE  MAG- 
OTHY  AQUIFER,  MARYLAND. 

Geological  Survey,  Idaho  Falls,  ID. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-00223 


GEOCHEMICAL  EVOLUTION  OF  AQUEOUS 
SODIUM  IN  THE  BLACK  CREEK  AQUIFER, 
HORRY  AND  GEORGETOWN  COUNTIES, 
SOUTH  CAROLINA. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-00224 


WELL  SYSTEM  TO  RECOVER  USABLE 
WATER  FROM  A  FRESHWATER-SALTWATER 
AQUIFER  IN  PUERTO  RICO. 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W90-00225 


TRITIUM  MIGRATION  FROM  A  LOW-LEVEL 
RADIOACTIVE-WASTE  DISPOSAL  SITE 
NEAR  CHICAGO,  ILLINOIS. 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00226 


CONSEQUENCES  OF  SPATIAL  VARIABILITY 
IN  AQUIFER  PROPERTIES  AND  DATA  LIMI- 
TATIONS FOR  GROUNDWATER  MODEL- 
LING PRACTICE. 

International  Association  of  Hydrological  Sci- 
ences, Wallingford,  England.  IAHS  Publication 
No.  175,  1988.  272p. 

Descriptors:  *Groundwater  budget,  *Model  stud- 
ies, *Groundwater  movement,  *Aquifers,  Mathe- 
matical models,  Mathematical  studies. 

The  output  of  a  numerical  model  of  flow  and/or 
solute  transport  in  a  groundwater  system  will  nor- 
mally contain  errors  of  unknown  magnitude.  These 
errors  arise  from  several  sources:  (1)  the  extent  to 
which  actual  physical  and  chemical  processes  are 
represented  in  the  model;  (2)  errors  in  the  values  of 
system  parameters  (aquifer  properties;  system  ge- 
ometry; initial  and  boundary  conditions;  natural 
and  anthropogenic  stresses);  and  (3)  numerical 
methods  used  to  solve  differential  equations.  This 
report  focuses  attention  on  the  relationship  be- 
tween uncertainty  of  model  output  and  that  of  all 
parameters  of  the  system.  The  objective  is  to  draw 
together  existing  understanding  for  the  benefit  of 
consultants  and  other  practitioners  who  use 
groundwater  models.  This  report  is  presented  in 
two  parts.  Part  A  presents  the  authors'  synthesis  of 
existing  knowledge  on  the  topic,  together  with 
their  new  contributions  which  are  designed  to 
draw  the  material  together  into  a  practical  totality. 
Some  effects  of  data  uncertainty  and  aquifer  varia- 
bility are  illustrated,  first  using  simple,  analytic 
models  and  later  with  several  common  numerical 
models  The  data  requirements  of  numerical 
models  are  discussed  together  with  common  meth- 
ods for  obtaining  these  data  and  typical  problems 
of  measurement.  The  evaluation  of  model  output 
results  is  discussed  in  detail,  and  finally  methods 
are  considered  for  setting  up  models  in  such  as 
way  that  output  uncertainty  is  minimized    Fart  B 
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CONSEQUENCES  OF  SPATIAL  VARIABILITY 
IN  AQUIFER  PROPERTIES  AND  DATA  LIMI- 
TATIONS    FOR     GROUNDWATER     MODI  I 
LING  PRACTICE. 

A.  J.  Peck,  S.  M.  Gorelick,  G,  de  Marsily,  S. 
Foster,  and  V.  S.  Kovalevsky 

IN:  Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwater 
Modelling  Practice.  International  Association  of 
Hydrological  Sciences,  Wallingford,  England. 
IAHS  Publication  No.  175,  1988.  p  5-161,  37  fig,  3 
tab,  312  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water budget,  *Hydrologic  models.  *Model  stud- 
ies, Mathematical  studies,  Monte  Carlo  method, 
Aquifers. 

Groundwater  models  are  used  to  provide  predic- 
tions, to  help  in  the  estimation  of  aquifer  proper- 
ties, and  as  components  of  resource  management 
models.  The  extent  of  data  required  to  run  typical 
groundwater  flow  and  transport  models  is  dis- 
cussed. Common  sources  of  these  data  and  typical 
errors  are  presented.  The  knging  method  for  spa- 
tial interpolation  is  derived  together  with  the  rules 
for  averaging  values  of  a  parameter  over  a  chosen 
area  such  as  an  element  or  a  zone  in  a  model.  It  is 
easy  to  show  how  small  errors  in  inputs  affect  the 
uncertainty  of  output  for  very  simple  models,  with 
sensitivity  analysis  as  the  simplest  method  to  esti- 
mate possible  errors  in  model  output.  The  relation- 
ship between  output  and  input  uncertainty  can  be 
included  as  part  of  a  model  when  it  is  expressed  in 
the  form  of  stochastic  partial  differential  equations. 
Methods  for  solving  such  equations  are  introduced 
and  discussed.  They  include  spectral,  perturbation, 
and  Monte  Carlo  methods.  Several  different  meth- 
ods for  conducting  a  sensitivity  study  are  discussed 
in  detail,  including  the  so-called  bracketing  study, 
and  use  of  the  adjoint  method.  First-order  uncer- 
tainty analysis  is  introduced,  and  references  are 
provided  to  uncertainty  analysis  in  several  applied 
studies.  Objectives  for  the  accuracy  of  model 
output  should  be  established  in  relation  to  one  or 
more  particular  applications  of  the  data.  A  scheme 
is  presented  for  the  development  of  a  model  with 
acceptable  uncertainty  in  the  required  output.  The 
most  direct  method  to  reduce  the  uncertainty  that 
model  predictions  inevitably  contain,  is  to  upgrade 
the  quality  and  the  coverage  of  the  data  base 
through  additional  field  measurement  prior  to  use 
of  the  model  for  predictive  purposes.  The  aquifer 
model  itself,  used  in  an  identification  or  evaluation 
mode,  will  be  useful  in  assessing  priorities  for  this 
process  of  data  base  improvement.  (See  also  W90- 
00227)  (Lantz-PTT) 
W90-00228 


EFFECT  OF  CONDITIONING  TRANSPORT 
SIMULATIONS  ON  TRANSMISSIVITY,  HEAD 
AND  CONCENTRATION  DATA. 

Technical   Univ.   of  Denmark,   Lyngby.    Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-00229 


CONCEPT  OF  PREDICTIVE  PROBABILITY 
AND  A  SIMPLE  TEST  FOR  GEOSTATISTICAL 
MODEL  VALIDATION. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-00230 


STOCHASTIC  FINITE  ELEMENT  ANALYSIS 
OF  GROUNDWATER  FLOW  USING  THE 
FIRST-ORDER  RELIABILITY  METHOD. 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 


i  h<  awlfiekUand  N  Snar 

IN    '  Spatial  Variability  in  Aquifer 

Properties  and  Data  Limitations  lor  Groundwater 
Modelling  Practice  International  Association  ol 
Hydrological  Sciences,  Wallingford,  England 
IAHS  Publication  No  175,  198X.  p  191-216,  12  fit; 
28  ref  NSJ   Grant  CEE-83S2M7. 

Descriptors  *Model  studies.  'Groundwater  move- 
ment, 'Stochastic  analysis,  'Finite  element 
method,  Mathematical  studies,  Hydraulic  conduc- 
tivity. Boundary  conditions.  Probabilistic  process 

An  approach  for  stochastic  analysis  of  groundwat- 
er How  based  on  the  first-order  reliability  method 
is  presented.  The  method  can  fully  utilize  any  level 
of  probabilistic  information  from  the  minimum  ol 
second-moments  to  the  complete  full  joint  distribu- 
tion It  is  well  suited  for  problems  in  which  the 
statistical  information  is  incomplete,  as  is  common 
when  considering  groundwater  flow  The  results 
of  a  first-order  reliability  analysis  include  an  esti- 
mate of  the  probability  of  exceeding  a  specified 
performance  criteria  and  the  sensitivity  of  the  sto- 
chastic solution  to  changes  in  the  uncertain  varia- 
bles and  their  moments  First-order  reliability  re- 
sults from  an  analysis  of  one-dimensional  flow  with 
uncertain  hydraulic  conductivity  compare  well 
with  results  from  a  previously  presented  Monte 
Carlo  analysis.  This  two-dimensional  stochastic 
finite  element  model,  the  uncertain  variables  are 
the  element  hydraulic  conductivities  and  the  values 
of  constant  head  or  point  flux  boundary  conditions. 
Example  two-dimensional  applications  are  present- 
ed for  confined  flow  between  two  constant  head 
boundaries.  The  effect  of  spatial  correlation  be- 
tween element  hydraulic  conductivities  on  the 
probability  estimate  and  the  sensitivity  information 
is  investigated.  (See  also  W90-00227)  (Author's 
abstract) 
W90-00231 


INFLUENCE  OF  SPATIAL  VARIABILITY  OF 
AQUIFER  AND  RECHARGE  PROPERTIES  IN- 
DETERMINING  EFFECTIVE  PARAMETER 
VALUES. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

J.  J  Gomez-Hernandez,  and  S.  M.  Gorelick. 
IN:  Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwater 
Modelling  Practice.  International  Association  of 
Hydrological  Sciences,  Wallingford,  England. 
IAHS  Publication  No.  175,  1988.  p  217-272,  31  fig, 
2  tab,  48  ref.  UNESCO-ICGW  Project  2.4d. 

Descriptors:  'Groundwater  recharge,  'Aquifers, 
'Mathematical  analysis,  'Model 

studies.'Hydraulic  properties,  Hydraulic  conduc- 
tivity, Spatial  variation,  Leakage,  Mathematical 
studies,  Groundwater  movement. 

A  stochastic  approach  has  been  used  to  study  the 
effects  of  spatial  variability  of  aquifer  characteris- 
tics on  defining  effective  (uniform)  aquifer  model 
parameters.  The  parameters  considered  were  hy- 
draulic conductivity,  river  bed  leakance.  and  aeri- 
ally distributed  recharge.  An  unconfined  aquifer 
model  was  constructed  for  an  area  similar  to  that 
near  Livermore,  CA.  Monte  Carlo  realizations  of 
the  parameters  were  generated  for  different  spatial 
correlation  structures.  Parameters  were  considered 
to  have  a  support  scale  equivalent  to  that  of  the 
finite  difference  blocks,  except  for  the  case  involv- 
ing local-scale  conditioning.  For  each  of  the  Monte 
Carlo  realizations,  groundwater  flow  was  simulat- 
ed. Estimates  of  the  mean  (expected  value)  and 
standard  deviation  of  hydraulic  heads  for  all  of  the 
realizations  were  obtained.  In  all  cases  stationarity 
of  the  parameters  was  assumed  and  an  exponential- 
type  semivariogram  was  used.  Several  different 
cases  were  studied.  For  the  cases  that  explored 
hydraulic  conductivity,  comparisons  were  made 
between  simulations  using  the  geometric  mean  and 
the  spatially  variable  values.  The  most  striking 
result  was  that  the  geometric  mean  of  the  hydrau- 
lic conductivity  (a  uniform  value)  did  not  produce 
the  expected  value  of  heads.  Rather,  an  effective 
hydraulic  conductivity  value  between  the  harmon- 
ic mean  and  the  geometric  mean  led  to  the  best 
match  with  the  expected   value  of  heads.   Devi- 
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ations  in  simulated  heads  based  upon  the  geometric 
mean  hydraulic  conductivity  versus  those  based 
upon  the  spatially  variable  hydraulic  conductivity 
realizations  were  greatest  near  the  pumping  wells. 
The  standard  deviations  in  heads  from  most  of  the 
various  sets  of  flow  simulations  were  over  5  meters 
at  the  wells  and  diminished  to  less  than  1  meter  in 
between  the  wells.  The  geometric  mean  produced 
heads  at  the  wells  that  were  consistently  above  the 
expected  heads.  (See  also  W90-00227)  (Lantz- 
PTT) 
W90-0O232 


TECHNICAL  AND  ECONOMIC  DATA  DEVEL- 
OPMENT CONCERNING  THE  LUST  PRO- 
GRAM. 

Eastern  Research  Group,  Inc.,  Arlington,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-00249 


HYDRAULIC  CALCULATIONS  FOR  FLOW 
UNDER  DIKES  ON  CONSOLIDATED  BEDS 
(UNTERGRUNDHYDRAULISCHE  BERECH- 
NUNGEN  AN  FLUSSDEICHEN  AUF  BINDI- 
GEN  DECKSCHICHTEN). 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Leichtweiss-Inst.  fuer  Wasserbau  und  Grundbau. 
G.  Garbrecht,  J.  Schmidt,  and  J.  Buss. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80064/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  February  1987.  164p,  84  fig,  52  ref. 
English  summary. 

Descriptors:  *Groundwater  movement,  *Dikes, 
Hydraulic  profiles,  Permeability,  Erosion,  Mathe- 
matical equations,  Drainage. 

If  the  ground  profiles  on  low  ground  near  rivers 
consist  of  consolidated  and  non-permeable  beds 
above  sand  and  gravel  conducting  the  groundwat- 
er, then  there  will  be  flow  beneath  dikes  erected  on 
them.  There  is  also  a  danger  of  suffusion,  erosion 
and  hydraulic  groundwater  bursts.  A  knowledge 
of  the  potential  distribution  is  of  decisive  impor- 
tance for  the  underground  hydraulic  measurement 
of  dikes  with  flow  underneath.  A  process  of  calcu- 
lation was  therefore  developed,  partly  based  on  the 
finite  element  method  for  one,  two  and  three- 
dimensional  steady  and  non-steady  state,  saturated 
and  unsaturated  dike  systems  and  for  aids  in  meas- 
urements. The  required  measures  for  securing 
dikes  and  for  drying  the  dike  hinterland  by  wells, 
drainage  and  unloading  ditches,  bucket  elevators 
and  culverts  are  suitably  and  safely  dimensioned  in 
position  and  size.  (Author's  abstract) 
W90-00257 


LABORATORY  AND  SEMI-TECHNICAL 
FIELD  EXPERIMENTS  FOR  CHARACTERIZ- 
ING THE  MOST  IMPORTANT  PROCESSES 
INFLUENCING  THE  SORPTION  AND  MOBI- 
LIZATION OF  HEAVY  METALS  IN  SAND- 
FILTER-COLUMNS  (LABOREXPERIMENTE 
UND  HALBTECHNISCHE  GELAENDEVER- 
SUCHE  ZUR  CHARAKTERISIERUNG  DER 
WICHTIGSTEN  PROZESSE,  WELCHE  DIE 
BINDUNG  UND  MOBILISIERUNG  VON  SPUR 
ENMETALLEN  IN  LANGS  AMSANDFILTERN 
BEEINFLUSSEN). 

Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00267 


MODELLING  OF  LARGE-SCALE  HEAT  AND 
CONTAMINANT  TRANSPORT  IN  GROUND- 
WATER: REPORT  OF  ACTIVITIES  1986/87 
(MODELLERUNG  DES  GROSSRAEUMIGEN 
WAERMETRANSPORTS  UND  SCHADSTOFF- 
TRANSPORTS  IM  GRUNDWASSER:  TAETIG- 
KEITSBERICHT  1986/87). 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 
K.  Kbbus. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
81385/GAR.  Price  codes:  El  5  in  paper  copy,  A01 
in  microfiche.    1987.   242p,   82  fig,   8  tab,  60  ref. 


English  summary. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution,  *Heat  flow,  *Aquifers,  *Model  studies, 
Chlorinated  hydrocarbons,  Nitrates,  Tropics,  Flow 
pattern,  Flow  characteristics. 

The  objective  of  investigation  is  to  work  out  gen- 
eral lines  for  calculating  the  transport  of  heat  and 
constituents  in  aquifers,  test  these  on  specific  exam- 
ples and  employ  them  in  drawing  up  concepts  for 
the  sanitation,  management,  and  protection  of 
aquifers.  On  the  basis  of  the  flow-mechanical,  hy- 
drological,  physical,  and  chemical  fundamentals  of 
materials  transport,  a  general  model  concept  is 
developed,  which  must  be  compatible  particularly 
with  the  type  of  nature  data  available,  in  order  to 
be  suitable  for  practical  use.  Within  this  frame- 
work, fully  developed  models  are  to  be  devised  for 
the  transport  of  heat,  chlorinated  hydrocarbons 
and  nitrates.  The  theoretical,  numerical,  and  exper- 
imental investigations  needed  for  this  have  been 
continuously  based  on  observations  of  nature  for 
topical  events.  (Author'  abstract) 
W90-00269 


NITRATE  MOVEMENT  TO  GROUNDWATER 
IN  THE  SOUTHEASTERN  COASTAL  PLAIN. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00329 


NUMERICAL  ANALYSIS  OF  LARGE  DIAME- 
TER WELLS  WITH  A  SEEPAGE  FACE. 

Centre  for  Water  Resources,  Madras  (India). 
R.  Sakthivadivel,  and  K.  R.  Rushton. 
Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
p   43-55,   March    30    1989.   7   fig,   2   tab,    10   ref. 

Descriptors:  "Model  studies,  "Numerical  analysis, 
•Aquifers,  *Deep  seepage,  "Groundwater  move- 
ment, "Test  wells,  Pump  wells,  Simulation,  Hy- 
draulic conductivity,  Hydrologic  properties. 

A  methodology  is  outlined  for  estimating  the  aqui- 
fer parameters  from  pumping  tests  in  large  diame- 
ter wells  taking  into  account  the  dynamic  seepage 
face.  Based  on  the  experimental  observations  in 
large  diameter  wells,  an  empirical  equation  is  de- 
vised that  approximately  describes  the  dynamic 
variation  of  the  seepage  face.  A  general  expression 
for  the  seepage  face,  which  is  the  difference  be- 
tween the  well  water  level  and  the  phreatic  surface 
at  the  well  face,  is  deduced  from  experimental 
observations.  A  numerical  model  is  used  to  simu- 
late both  the  pumping  and  recovery  phases  of  the 
test.  Both  the  drawdown  in  the  pumped  well  and 
the  flow  from  the  aquifer  to  the  well  are  used  in 
matching  the  model  and  field  results.  Examples 
used  show  that  if  the  seepage  face  is  ignored  in  the 
analysis,  the  value  of  the  hydraulic  conductivity  is 
underestimated.  (Author's  abstract) 
W90-00354 


ISOTOPE  STUDIES  OF  PRECIPITATION  AND 
GROUNDWATER  IN  THE  SIERRA  DE  LAS 
CRUCES,  MEXICO. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-00360 


BEHAVIOR  OF  DISSOLVED  URANIUM  IN 
GROUNDWATERS  OF  THE  MORRO  DO 
FERRO  THORIUM  DEPOSIT,  BRAZIL. 

Universidade  Estadual  Paulista,  Sao  Paulo  (Brazil). 

Dept.  de  Fisica. 

D.  M.  Bonotto. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p   155-168,  March  30   1989.  6  fig,  2  tab,   35  ref. 

Descriptors:  "Tracers,  "Uranium,  "Path  of  pollut- 
ants,   "Groundwater    pollution,    "Geohydrology, 
"Groundwater   movement,    "Brazil,   UraniUJB  <»-;■ 
dioisotopes,  Sampling,  Boreholes,  Clays,  Percola- 
tion, Soil  porosity,  Adsorption. 

Hydrological  studies  of  groundwaters  have  utilized 
uranium  as  an  important  aid  in  investigating  sever- 


al problems,  such  as  determination  of  general 
groundwater  circulation  patterns.  Groundwater 
samples  were  collected  for  several  months  in  bore- 
holes drilled  at  Morro  do  Ferro,  a  thorium  and 
rare  earth  deposit  located  on  the  Pocos  de  Caldas 
Plateau,  Brazil.  The  U  content  and  234U/238U 
activity  ration  were  measured  in  the  groundwater 
samples  and  in  spoil  samples  of  a  borehole  drilled 
in  the  ore  body.  Some  possible  mechanisms  related 
to  the  mobilization  of  uranium  are  considered, 
including  complexation  with  humic  substances  and 
adsorption  of  clays.  Enhanced  234U/238U  activity 
ratios  are  ultimately  attributed  to  preferential  etch- 
ing of  234U.  The  dissolved  uranium  concentration 
showed  variability  related  to  the  rainwater  infiltra- 
tion with  the  U  content  of  groundwaters  increasing 
during  wet  periods.  The  amount  of  uranium  mobi- 
lized during  rainwater  infiltration  showed  an  in- 
verse correlation  with  the  thickness  of  unsaturated 
silty  clay.  The  experimental  evidence  favors  the 
possibility  of  formation  of  soluble  complexes  of  U 
and  dissolved  organic  compounds.  Some  adsorp- 
tion of  U  by  clays  during  rainwater  infiltration  also 
may  be  occurring.  (Friedmann-PTT) 
W90-00361 


GROUNDWATER  CHEMISTRY  AND  CATION 
BUDGETS  OF  TROPICAL  KARST  OUTCROPS, 
PENINSULAR  MALAYSIA:  I.  CALCIUM  AND 
MAGNESIUM. 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-00362 


NUMERICAL  MODELING  OF  A  MULTI-AQ- 
UIFER SYSTEM  IN  EASTERN  SAUDI  ARABIA. 

Arriyadh  Development  Authority,  Riyadh  (Saudi 

Arabia). 

M.  Rasheeduddin,  H.  Yazicigil,  and  R.  I.  Al-Layla. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p   193-222,  March  30  1989.   12  fig,  7  tab,   11  ref. 

Descriptors:  "Model  studies,  "Numerical  analysis, 
"Aquifers,  "Saudi  Arabia,  "Geohydrology, 
"Groundwater  movement,  Hydraulic  properties, 
Groundwater  management,  Management  planning, 
Aquitards. 

A  numerical  quasi-three-dimensional  groundwater 
flow  model  was  constructed  for  a  multi-aquifer 
system  in  eastern  Saudi  Arabia  to  determine  the 
hydraulic  properties  of  the  system  and  to  evaluate 
the  consequences  of  various  development  alterna- 
tives. The  aquifers  modeled  were  the  Alat,  the 
Khobar  and  the  Umm  Er  Radhuma  of  Paleocene- 
Eocene  age,  which  are  hydraulically  connected 
with  intervening  aquitards.  Steady-state  and  tran- 
sient model  calibrations  demonstrated  considerable 
spatial  variations  in  transmissivities  of  the  aquifers 
and  vertical  leakances  of  the  aquitards.  The  reliabi- 
lities of  these  parameters  were  checked  through 
sensitivity  analysis.  The  model  results  have  con- 
firmed the  hydraulic  interaction  between  the 
aquifers  via  intervening  aquitards.  The  calibrated 
model  was  subsequently  utilized  to  predict  re- 
sponses of  the  aquifers  over  a  planning  horizon  of 
14  yrs  (1987-2000)  under  three  development  alter- 
natives. The  model  results  indicated  that  the 
Khobar  aquifer  has  a  limited  productivity  in  the 
Abqaiq  region  where  dewatering  is  expected  to 
occur  if  the  existing  trends  in  extraction  rates  are 
continued.  The  Umm  Er  Radhuma  aquifer,  howev- 
er, has  demonstrated  relatively  low  declines  in 
water  levels,  indicating  very  high  potential  for 
productivity.  Freezing  the  current  extraction  rates 
throughout  the  planning  period  showed  little 
change  from  the  present  conditions.  Gradual  intro- 
duction of  conservation  measures  would  be  more 
effective  in  ensuring  the  long-term  productivity  of 
the  aquifers.  (Author's  abstract) 
W90-00363 


ANALYSIS  OF  THE  SHALLOW  GROUND- 
WATER FLOW  SYSTEM  NEAR  CONNET- 
QUOT  BROOK,  LONG  ISLAND,  NEW  YORK. 

Geological  Survey,  Menlo  Park,  CA. 

K.  R.  Prince,  T.  W.  Reilly,  and  O.  L.  Franke. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
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p  223-250,  March  30   1989.    12  fig,    I  tab,    I 

Descriptors:        'Surfacc-groundwatci        relal 
'New    York,    'Groundwater    movement,    *< 
Island,  'Aquifers,  'Groundwater  level,  *G© 
drology,    Water    table,    Hydraulic    conductivity, 
Water  analysis,  Isotope  studies. 

Streamflow  on  Long  Island  is  derived  principally 
from  shallow  groundwater  that  flows  above  thi 
deeper  regional  flow  system.  The  movement  of 
shallow  groundwater  was  studied  during  1975-82 
at  Connetquot  Brook,  an  undisturbed  stream  in 
Connetquot  River  State  Park,  in  south-central 
Long  Island.  The  investigation  encompassed  (  I  i 
field  studies  of  streamflow,  groundwater  levels, 
and  age  of  water  as  indicated  by  tritium  concentra- 
tions, and  (2)  numerical  simulation  of  the  shallow 
flow  system  to  evaluate  the  hydraulic  factors  that 
influence  groundwater  flow  near  and  beneath  the 
stream.  Analysis  of  water-level  data  indicates  that 
groundwater  flow  is  essentially  horizontal 
throughout  the  drainage  basin  except  near  and 
beneath  the  stream,  where  it  moves  upward  diago- 
nally and  discharges  to  the  stream.  Water  levels  in 
wells  driven  directly  into  the  streambed  and  in 
wells  driven  into  the  streambank  at  three  sites  were 
1-2  ft  higher  than  stream  stage  in  the  first  5  ft  of 
penetration.  Increases  in  head,  which  were  detect- 
ed to  depths  of  30  ft  beneath  the  streambed,  indi- 
cate upward  movement  of  water  above  that  depth. 
Water  samples  from  selected  wells  were  analyzed 
for  tritium  concentration  to  determine  the  relative 
age  of  water  to  locate  the  bottom  boundary  of  the 
shallow  flow  system.  Tritium  concentrations  indi- 
cate that  the  lower  boundary  is  from  45  to  100  ft 
below  the  water  table.  A  two-dimensional  cross- 
sectional  flow  model  of  the  shallow  flow  system 
indicated  that:  (1)  stream  width  and  streambed 
hydraulic  conductivity  influence  heads  mostly 
within  about  50  ft  of  the  stream;  (2)  the  thickness 
of  the  shallow  flow  system  influences  heads  more 
distant  from  the  stream  but  has  a  negligible  effect 
near  the  stream;  and  (3)  the  quantity  of  water 
entering  the  system  as  recharge  from  precipitation 
influences  the  heads  throughout  the  area.  Field 
measurements  of  hydraulic  head  indicate  the  shal- 
low flow  system  to  extend  to  about  30  ft  below  the 
stream  channel.  Results  of  the  sensitivity  analysis 
indicate  that  the  thickness  of  the  shallow  system 
has  a  negligible  effect  on  head  distribution  beneath 
the  stream.  (Author's  abstract) 
W90-00364 


CALIBRATION  OF  FREQUENCY-DOMAIN 
ELECTROMAGNETIC  INDUCTION  METERS 
AND  THEIR  POSSIBLE  USE  IN  RECHARGE 
STUDIES. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  7B 

W90-00365 


ENGINEERING  SOLUTION  TO  THE  NITRATE 
PROBLEM  OF  A  BOREHOLE  AT  SWAFF- 
HAM,  NORFOLK,  U.K. 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For   primary   bibliographic   entry   see   Field   5G 

W90-00366 


ASSESSMENT  OF  GROUNDWATER  POTEN- 
TIAL FOR  CONJUNCTIVE  WATER  USE  IN  A 
LARGE  IRRIGATION  PROJECT  IN  INDIA. 

Punjab     Agricultural     Univ.,     Ludhiana    (India). 

Dept.  of  Soil  and  Water  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-00367 


STOCHASTIC  APPROACH  OF  THE  HYDRO- 
DYNAMIC  DISPERSION  IN  A  FRACTURED 
MEDIUM:  VARIABILITY  OF  THE  DISPFR- 
SION  COEFFICIENT  (APPROCHE  STOCHAS- 
TIQUE  DE  L'HYDRODISPERSION  EN 
MILIEU  FISSURE:  VARIABILITE  DU  COEFFI- 
CIENT DE  DISPERSION). 

Lille-1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 
Geologie  Appliquee. 


id  (J   Port  I 

Journal  ol  Hydrology  JHYDA7,  Vol    107,  No    1-4 
p  329-341,  March  30  1989   20  ref   English  sum,,,:, 

ry 

Descriptor*,''  'Dispersion,    'Path    of    pollutants, 
•Model  studies,  •Stochastic  process,  •Hydrodyna- 
mics,  'Porous  media,   'Geologic  fractures,   •< 
hydrology,  'Groundwater  movement,  Mathemati- 
cal  equations,   Diffusivity,   Hydrologic   properties 

I  hi-  equations  of  hydrodynamic  dispersion  based 
upon  thi  I  lassical  theory  of  mass  transfer  in  porous 
media  are  not  always  applicable  to  migration  in 
fractured  media  where  the  anisotropic  characteris- 
tics involve  a  divergence  between  experimental 
and  computed  results  A  dispersion  coefficient  is 
calculated  for  a  medium  consisting  of  fractures 
with  apertures  having  an  exponential  distribution; 
equations  of  concentration  have  been  worked  out 
for  convection  on  the  one  hand,  and  for  dispersion 
in  the  fractures  on  the  other.  The  results  are  com- 
pared with  results  relating  to  medium  consisting  of 
tubes  whose  cross-sectional  areas  also  have  an  ex- 
ponential distribution.  (Author's  abstract) 
W90-00370 


ANAEROBIC  BIODEGRADATION  OF  NITRO- 
GEN-SUBSTITUTED AND  SULFONATED  BEN- 
ZENE AQUIFER  CONTAMINANTS. 

Oklahoma   Univ.,   Norman.   Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00462 


FIELD  APPLICATION  OF  A  FINITE-ELE- 
MENT WATER-QUALITY  MODEL  TO  A  COAL 
SEAM  WITH  UCG  BURNS. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00577 


REVERSE  WATER  LEVEL  FLUCTUATIONS 
IN  SEMICONFINED  AQUIFER  SYSTEMS- 
'RHADE  EFFECT*. 

H.  R.  Langguth,  and  C.  Treskatis. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No   1-2 

p  79-93,  July  1989.  10  fig,  1  tab,  22  ref. 

Descriptors:  'Piezometers,  'Aquifers,  'Pumping 
tests,  'Water  level  fluctuations,  'West  Germany, 
Rhade  effect,  Drawdown. 

Pumping  tests  conducted  in  semiconfined  aquifers 
near  Dorsten,  FRG  were  found  to  cause  anoma- 
lous reverse  water  level  fluctuations  in  observation 
wells  tapping  the  overlying  confining  bed  (aqui- 
tard)  at  different  depths  (multilevel  piezometer). 
Whenever  water  is  pumped  from  a  well  that  is 
screened  in  the  aquifer  of  the  'Halterner  Sande', 
the  piezometric  surface  in  the  aquitard  ('Bottroper 
Mergel")  rises.  After  the  observed  increase,  the 
water  level  falls  according  to  the  drawdown  of 
head  within  the  pumped  aquifer.  Conversely,  the 
piezometric  surface  in  the  aquitard  falls  whenever 
the  pump  is  shut  off  (Rhade  effect).  The  anomalous 
water  level  reactions  propagate  with  decreasing 
amplitude  from  the  aquifer-aquitard  boundary  to 
the  top  of  the  semipermeable  layer.  These  water 
level  fluctuations  ('swelling  effects')  may  be  ex- 
plained by  the  capability  of  a  water-saturated, 
compacted  granular  material  to  change  volume 
when  subjected  to  sudden  pressure  changes.  On  a 
practical  basis,  the  Noordbergum  and  Rhade  ef- 
fects must  be  taken  into  consideration  when  evalu- 
ating long-term  changes  in  chemical  and  hydraulic 
properties  in  pumped,  semiconfined  aquifer  sys- 
tems. (Author's  abstract) 
W90-00579 


NONLINEAR  EQUATION  FOR  GROUNDWAT- 
ER ENTRY  INTO  WELL  SCREENS. 

Punjab     Agricultural     Univ.,     Ludhiana    (India). 

Dept.  of  Soil  and  Water  Engineering. 

S.  R.  Singh,  and  S.  K.  Shakya. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No   1-2 

p  95-114,  July  1989.  7  fig,  3  tab,  18  ref. 


Descriptors       'Groundwater      movement       'Well 
screens,   'Well  hydraulics,   *Aqu. 
cal  equations,  Differential  equations 

A    nonlinear    equation    for    the    cntr,     of    ./.alcr 

ugh  the  perforations  in  well 
posed  along  with  a  new  parameter,  screen  hydrau 
he  conductivity,  K  sub  s  I  he  experimental  values 
of  the  experimentally  determined  exponent  n 
randomly  and  follow  a  log-normal  distributer, 
with  the  mean  of  1  911.  The  n  2  in  a  previous!) 
determined  equation,  which  lies  within  a  95% 
fidence  interval,  used  for  computing  well  lot 
derived  from  the  aforesaid  flux  law  Experimental 
results  show  the  dependence  of  K  sub  s  on  the 
hydrauhc  conductivity  of  aquifer  around  the  bore, 
K  sub  a,  and  the  fractional  open  area  in  well 
screens  A  relationship  between  K  sub  s  and  K  sub 
a  would  be  the  characteristic  of  a  screen  and  hence 
could  form  a  basis  for  well  screen  testing  The 
results  also  show  a  failure  of  the  orifice  flow 
hypothesis  in  describing  water  entry  through  the 
slots  of  well  screens.  A  problem  of  steady  ground- 
water flow  through  a  confined  aquifer  is  formulat- 
ed using  the  usual  differential  equation  and  a  non- 
linear (gradient  and  head)  boundary  condition  in- 
corporating the  proposed  flux  law  at  the  aquifer- 
screen  interface.  The  semi-analytical  solution 
yields  the  drawdown  distribution  in  the  aquifer  It 
is  useful  in  computing  yields  from  a  screened  well 
for  different  water  levels  in  the  well.  (Author's 
abstract) 
W90-00580 


RELATIONSHIPS  BETWEEN  THE  UNSATU- 
RATED ELECTRIC  AND  SATURATED  HY- 
DRAULIC PROPERTIES  OF  SOILS. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2G 
W90-00581 


RELATION  OF  SALINITY  AND  SELENIUM  IN 
SHALLOW  GROUNDWATER  TO  HYDROLOG- 
IC AND  GEOCHEMICAL  PROCESSES,  WEST- 
ERN SAN  JOAQUIN  VALLEY,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA. 

S.  J.  Deverel,  and  S.  K.  Gallanthine. 

Journal  of  Hydrology  JHYDA7.  Vol.  109,  No   1-2 

p  125-149,  July  1989.  13  fig,  1  tab,  39  ref. 

Descriptors:  'California,  *San  Joaquin  Valley, 
'Groundwater  pollution,  'Alluvial  fans,  'Seleni- 
um, Salinity,  Irrigation,  Ephemeral  streams. 

Salinity  and  selenium  concentrations  in  shallow 
groundwater  of  the  western  San  Joaquin  Valley, 
California,  are  related  to  the  geomorphology  and 
hydrology  of  the  alluvial  fans.  The  highest  salinity 
and  selenium  concentrations  in  shallow  ground- 
water occur  in  alluvium  deposited  by  ephemeral 
streams  and  at  the  margins  of  the  major  alluvial 
fans,  where  there  were  naturally  saline,  fine- 
grained soils.  Low-to-moderate  salinity  and  seleni- 
um concentrations  in  shallow  groundwater  are  as- 
sociated with  upper  and  middle  areas  of  the  major 
alluvial  fans  deposited  by  intermittent  streams. 
Areas  with  the  most  naturally  saline  soils  have 
been  irrigated  in  the  last  40  years.  These  are  now 
the  areas  of  highest  salinity  and  selenium  concen- 
trations in  the  shallow  groundwater.  Present-day 
(1986)  groundwater  salinity  is  spatially  correlated 
with  natural  soil  salinity  in  these  areas.  Isotopic 
data  indicate  that  the  highest  salinity  and  selenium 
concentrations  in  groundwater  present  at  low  alti- 
tudes resulted  from  evaporative  concentration 
when  the  water  table  was  shallow.  (Author's  ab- 
stract) 
W90-00582 


DISTRIBUTION  OF  GROUNDWATER  SEEP- 
AGE TO  LARGE  SURFACE-WATER  BODIES: 
THE  EFFECT  OF  HYDRAULIC  HETEROGE- 
NEITIES. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

D.  S.  Cherkauer,  and  D.  C.  Nader. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No.  1-2, 

p  151-165,  July  1989.  5  fig,  3  tab,  28  ref.  Federal 
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grant  NA84AA-D-00065. 

Descriptors:  *Surface-groundwater  relations, 
•Groundwater,  *Groundwater  movement,  ♦Seep- 
age, *Great  Lakes,  Offshore  seepage,  Geohydro- 
logy,  Sediment  thickness,  Bedrock  conductivity, 
Lake  size. 

At  26  sites  on  the  upper  Great  Lakes  and  their 
connecting  channels  where  groundwater  seepage 
measurements  have  been  made,  seepages  decrease 
continually  offshore  at  only  seven  (26%)  sites.  At 
17  sites  (63%)  offshore  seepages  substantially 
exceed  those  at  some  locations  closer  to  shore.  The 
distributions  fall  into  two  consistent  patterns,  one 
where  a  nearshore  decrease  in  seepage  with  in- 
creasing distance  is  succeeded  offshore  by  an  in- 
crease and  a  second  where  nearshore  seepages  are 
relatively  constant  and  then  increase  farther  off- 
shore. The  patterns  have  been  observed  in  two 
independent  studies  using  two  totally  different 
seepage  meter  designs  and  emplacement  methods 
and  are  attributed  to  hydrogeologic  heterogeneities 
beneath  the  surface-water  body.  Detailed  marine 
geophysical  measurements  at  seven  sites  on  Green 
Bay  show  that  the  anamalously  high  offshore  seep- 
ages there  are  associated  with  local  thinning  of  the 
relatively  low  hydraulic  conductivity  glacial  sedi- 
ments separating  the  Bay  from  the  underlying  aq- 
uifer, a  fractured  dolomite.  At  these  locations, 
heterogeneity  in  sediment  thickness  is  a  stronger 
factor  in  causing  seepage  anomalies  than  is  he! 
geneity  of  either  sediment  or  bedrock  hydraulic 
conductivity.  Insufficient  information  exists  to  con- 
firm a  parallel  cause-effect  relation  at  the  other 
sites,  but  evidence  points  in  that  direction.  Similar 
seepage  anomalies  have  been  observed  at  other, 
smaller  lakes  by  other  researchers,  but  never  with 
this  frequency.  It  is  argued  that  the  cause  of  the 
difference  is  the  size  of  the  Great  Lakes.  Seepage 
occurs  and  measurements  have  been  made  over 
much  greater  offshore  distances  than  in  smaller 
lakes,  and  the  likelihood  that  heterogeneities  will 
occur  within  the  zone  of  measurement  is  also  much 
greater.  (Author's  abstract) 
W90-00583 


GROUNDWATER  INTERACTION  WITH  A 
KETTLE-HOLE  LAKE:  RELATION  OF  OBSER- 
VATIONS TO  DIGITAL  SIMULATIONS. 

Wisconsin    Univ. -Milwaukee.    Center    for    Great 

Lakes  Studies. 

D.  S.  Cherkauer,  and  J.  P.  Zager. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No.  1-2, 

p  167-184,  July  1989.  8  fig,  19  ref. 

Descriptors:  *Model  studies,  "Surface-groundwat- 
er  relations,  *Groundwater  movement,  *Seepage, 
"Glacial  lakes,  *Wisconsin,  *Simulation  analysis, 
Shoreline  seepage,  Groundwater  mounds. 

Observations  made  on  a  small,  fully  penetrating, 
kettle  hole  lake  are  used  to  test  predictions  made 
using  digital  simulation  about  the  exchange  of 
water  between  lakes  and  groundwater  systems.  On 
the  upgradient  side  of  Lower  Nashotah  Lake, 
groundwater  inseepage  decreases  exponentially 
away  from  the  shore.  Water  exchange  on  the 
downgradient  side  is  controlled  by  the  presence 
and  strength  of  a  groundwater  mound,  but  that 
mound  and  its  effects  are  ephemeral.  When  the 
mound  increases  in  strength,  it  generates  a  local 
groundwater  flow  cell  beneath  it  which  contains 
water  of  chemical  composition  distinct  from 
deeper,  regional  groundwater.  The  growing 
mound  also  causes  local  inseepage  of  groundwater 
to  the  lake  in  an  expanding  zone  along  the  down- 
gradient  shore.  All  of  these  phenomena  occur  as 
they  have  been  predicted  in  published  studies 
where  digital  simulation  of  relatively  simple 
groundwater-lake  systems  has  been  carried  out. 
The  field  observations  thus  confirm  the  validity  of 
the  simulation  studies  and  their  usefulness  as  a  tool 
for  understanding  water  exchanges  in  unmonitored 
systems.  (Author's  abstract) 
W90-00584 


CHEMICAL  CHARACTERISTICS  OF  A  PYRE- 
NEAN  BROOK  UNDERFLOW  (SUR  LES  CAR- 
ACTERISTIQUES  CHIMIQUES  DU  SOUS- 
ECOULEMENT  D'UN  RUISSEAU  DES  PYR- 
ENEES). 


Centre    National    de    la    Recherche    Scientifique, 

Moulis  (France).  Lab.  Souterrain. 

R.  Rouch,  M.  Bakalowicz,  A.  Mangin,  and  D. 

D'Hulst. 

Annales  de  Limnologie  ANLIB3,  Vol.  25,  No.  1,  p 

3-16,  1989.  9  fig,  2  tab,  22  ref.  English  summary. 

Descriptors:  "Underflow,  "Groundwater,  "Geo- 
chemistry, "Surface  flow,  "Water  chemistry, 
"France,  Calcite,  Carbonmates,  Model  studies. 

The  water  chemistry  of  the  ruisseau  de  Lachein 
underflow  (Pyrenees)  was  studied  on  a  75  sq  m 
area,  at  a  60  cm  depth  and  during  a  hydrological 
cycle.  The  underflow  and  surface  waters  have 
closed  chemical  characteristics  which  evolve  syn- 
chronously throughtout  the  year.  Yet,  this  analogy 
does  not  involve  a  direct  relation  between  these 
two  waters,  for  the  calco-carbonic  parameters 
show  that  underflow  and  surface  waters  evolve 
independently  with  limited  exchanges.  In  the  study 
area,  the  underflow  chemistry  is  characterized  by 
its  spatial  heterogeneity.  This  heterogeneity  is  con- 
nected to  the  different  physiographic  units  defined 
by  the  surface  flows.  A  functional  model  is  pro- 
posed showing  the  existing  relationships  at  differ- 
ent scale  levels.  (Author's  abstract) 
W90-00598 


QUALITY  OF  THE  GROUND  WATER 
AROUND  THE  LOWER  REACHES  OF  THE 
MIYA  RIVER. 

National  Research  Inst,  of  Aquaculture,  Mie 
(Japan). 

M.  Sugiyama,  K.  Fujii,  H.  Maeda,  T.  Maruyama, 
and  H.  Kumada. 

Bulletin  of  National  Research  Institute  of  Aquacul- 
ture YKHKDU,  No.  15,  p  29-36,  1989.  2  fig,  1  tab, 
15  ref.  English  summary. 

Descriptors:  "Aquaculture,  "Groundwater  quality, 
"Artesian  wells,  Fish  farming,  Ammonium  com- 
pounds, Nitrites,  Nitrogen  compounds,  Hydrogen 
sulfide,  Manganese,  Toxicity,  Iron,  Pumps,  Pump 
wells,  Water  quality,  Japan. 

Since  the  establishment  of  the  Inland  station 
(Tamaki  campus)  of  the  National  Research  Insti- 
tute of  Aquaculture  in  1979,  the  rearing  water  for 
experimental  fishes  has  been  supplied  by  four  arte- 
sian wells  in  the  campus.  Prior  to  the  establishment 
of  the  campus,  assessment  of  the  quality  of  ground- 
water around  the  campus  had  been  done  in  1973 
and  1974.  The  quality  of  the  artesian  well  water 
were  reassessed  in  March  of  1987,  in  order  to 
examine  changes  in  the  quality  with  the  passage  of 
years.  The  levels  of  ammonium  nitrogen,  nitrite 
nitrogen,  hydrogen  sulfide,  and  manganese  which 
are  toxic  to  fish  were  below  the  level  that  is 
detrimental  to  fish  health.  The  levels  of  total  iron 
in  the  well  water  in  1987  were  slightly  higher  than 
those  in  1974.  The  increase  in  iron  levels  may  be 
caused  by  rust  release  from  pumping  equipment 
submerged  in  each  well.  The  present  results  indi- 
cate that,  in  spite  of  the  increase  in  the  pumped 
volume  of  groundwater  around  the  Tamaki 
campus,  the  quality  of  artesian  well  water  in  the 
campus  is  almost  unchanged  compared  with  those 
in  1974,  and  that  the  water  is  suitable  for  fish 
culture.  (Author's  abstract) 
W90-00649 


ANALYSIS  OF  NONEQUILIBRIUM  DESORP- 
TION  OF  VOLATILE  ORGANICS  DURING 
FIELD  TEST  OF  AQUIFER  DECONTAMINA- 
TION. 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-00873 


FLOW  INTERRUPTION:  A  METHOD  FOR  IN- 
VESTIGATING SORPTION  NONEQUILI- 
BRIUM. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00874 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 

GROUNDWATER  POLLUTION  AND  THE  DIS- 
POSAL OF  HAZARDOUS  AND  RADIOACTIVE 
WASTES. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-00926 


IMPACT  OF  PLASTIC  MATERIALS  ON  IRON 
LEVELS  IN  VILLAGE  GROUNDWATER  SUP- 
PLIES IN  MALAWI. 

Botswana  Dept.  of  Water  Affairs,  Gaborone. 
W.  J.  Lewis,  and  P.  J.  Chilton. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  82-88,  Febru- 
ary 1989.  4  fig,  7  ref. 

Descriptors:  "Drinking  water,  "Organoleptic  prop- 
erties, "Iron,  "Plastics,  "Rural  areas,  Groundwater 
quality,  Malawi,  Bacteria,  Boreholes. 

Iron  is  not  normally  considered  to  be  a  constituent 
of  health  significance,  and  recommended  limits  for 
iron  in  drinking  water  supplies  are  based  on  aes- 
thetic considerations.  Experience  in  Malawi  has 
demonstrated  that,  even  when  present  in  only  trace 
amounts,  iron  can  influence  the  consumer's  accept- 
ance of  an  improved  borehole  supply.  The  effect  of 
the  use  of  plastic  construction  materials  on  the  iron 
content  of  village  groundwater  supplies  was  inves- 
tigated using  a  statistical  approach.  The  majority 
of  groundwater  points  using  only  plastic  materials 
was  found  to  supply  water  containing  less  than  the 
WHO  guideline  value  of  0.3  mg/L  iron.  In  con- 
trast, the  use  of  ferrous  materials  increased  the  iron 
content  of  the  water  to  unacceptable  levels,  some- 
times causing  the  consumers  to  reject  the  borehole 
as  a  source  of  drinking  water.  Bacteriological  data 
show  that  the  quality  of  the  alternative,  traditional 
supply  is  far  inferior  to  the  new  improved  supply. 
An  otherwise  perfectly  safe  supply  may  therefore 
be  abandoned  as  a  direct  result  of  contamination 
introduced  by  'down  the  hole'  components.  This 
frustrates  efforts  to  improve  the  well-being  of  rural 
communities,  and  is  a  waste  of  precious  develop- 
ment resources.  (Author's  abstract) 
W90-00930 


DEPTH  DISTRIBUTION  OF  AN  APPLIED 
TRACER  IN  GROUNDWATER  FIELD  EXPERI- 
MENTS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

A.  Grassia. 

Journal  of  Hydrology  (New  Zealand),  Vol.  27,  No. 

1,  p  26-34,  1988.  3  fig,  9  ref. 

Descriptors:  "Groundwater  movement,  "Model 
studies,  "Infiltration,  "Mathematical  models, 
"Tracers,  Field  tests,  Phreatic  zone,  Transport, 
Water  depth. 

A  general  mathematical  model  is  proposed  for  the 
study  of  water  transport  in  soil,  in  field  experi- 
ments using  tracers.  The  model  can  be  used  with 
tracer  concentrations  having  different  distribu- 
tions, as  might  occur  either  shortly  or  sometime 
after  tracer  application,  in  field  experiments  where 
the  phreatic  zone  lies  close  to  the  surface.  This 
model  better  aproximates  the  physical  conditions 
of  heterogeneous  soils  and  a  shallow  water  table 
than  previous  models,  and  deals  with  multiple 
peaks.  The  only  limitation  of  the  model  is  that  an 
impermeable  layer  is  assumed  at  or  near  the  depth 
of  the  phreatic  zone,  instead  of  a  change  from  a 
transport  to  a  diffusion  process.  (Author's  abstract) 
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ALGORITHM  FOR  THE  INTERPRETATION 
OF  GROUNDWATER  FIELD  EXPERIMENTS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

A.  Grassia. 

Journal  of  Hydrologv  (New  Zealand),  Vol.  27,  No. 

1,  p  35-43,  1988.  2  fig,  3  ref. 

Descriptors:  "Infiltration,  "Tracers,  "Groundwater 
movement,  "Groundwater,  Mathematical  models, 
Depth,  Gaussian  curves,  Rainfall. 
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Field  experiments  on  the  depth  distributions  of  a 
tracer  solute  in  sandy  soil  under  general  conditions 
were  carried  out  with  special  consideration  given 
to  the  effects  of  multiple  pulses  and  the  proximity 
of  the  solute  to  the  phreatic  zone.  The  depth 
distribution  of  a  tracer  is  analysed  utilizing  a  gener- 
al mathematical  model  proposed  in  a  previous 
paper,  and  applied  to  two  illustrative  examples:  (I) 
two  pulses,  with  a  phreatic  zone  at  infinite  depth; 
and  (2)  three  pulses,  with  a  phreatic  zone  at  8  m 
depth.  Core  sections  of  equal  length  were  assumed; 
however,  the  procedure  can  be  easily  extended  to 
core  sections  of  unequal  length.  The  data  were 
constructed  by  roughly  sketching  two  Gaussian 
curves  and  then  adding  ordinates  for  chosen 
depths.  Changes  in  the  curve  from  a  downward  to 
an  upward  or  flattening  trend  indicate  the  presence 
of  two  and  three  pulses  respectively.  A  downward 
trend  changing  sharply  to  upward  indicates  prox- 
imity to  the  phreatic  zone.  Factors  such  as  heavy 
rainfalls  following  application  of  the  tracer,  or 
knowledge  from  previous  experiments  of  the  ap- 
proximate depth  of  the  phreatic  zone  should  be 
taken  into  consideration  to  confirm  changes  in 
trends  of  the  tracer  concentraion  distribution  func- 
tion. (White-Reimer-PTT) 
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GROUNDWATER  MODEL  OF  THE  NUBIAN 
AQUIFER  SYSTEM. 

Technische   Univ.   Berlin   (Germany,   F.R.).    Inst 

fuer  Wasserbau  und  Wasserwirtschaft. 

M.  Heinl,  and  P.  J.  Brinkmann. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  4,  p  425-447,  August  1989.  13  fig,  9  ref. 

Descriptors:  'Geohydrology,  *Model  studies, 
♦Water  yield,  'Finite  element  method,  'Hydrolog- 
ic  models,  *Groundwater  mining,  *Aquifer  sys- 
tems, Recharge,  Paleohydrology,  Africa. 

The  origin  of  the  vast  amount  of  water  of  the 
Nubian  aquifer  system  in  northeast  Africa  has  been 
under  controversial  discussion  among  hydrogeolo- 
gists.  Does  the  water  flow  under  more  or  less 
steady  state  conditions  from  intake  beds  in  the 
humid  Tibesti  mountains  or  in  the  Ennedi  moun- 
tains in  Chad.  Or  was  it  recharged  locally  in  the 
vicinity  of  the  present  oases  during  an  earlier  more 
humid  climate  so  that  present  extraction  actually 
means  groundwater  mining  under  unsteady  condi- 
tions. An  answer  from  a  hydrodynamic  point  of 
view  is  presented  using  a  two-dimensional  horizon- 
tal finite  element  groundwater  model  simulating 
large-scale  flow  from  the  Chad  to  the  Qattara 
depression.  It  includes  a  leakage  concept  for  the 
confined  northern  part  in  order  to  simulate  possible 
recharge  in  the  vicinity  of  the  east  Saharian  de- 
pressions during  humid  phases.  According  to 
steady  state  simulations,  infiltration  solely  in  the 
southern  highlands  does  not  suffice  to  maintain  the 
presently  observed  water  levels.  Large-scale  flow 
from  the  Chad  highlands  to  the  Oattara  depression 
is  insignificant.  Thus  the  system  was  mainly  filled 
by  local  recharge.  A  calibration  for  the  1960-1980 
period  was  carried  out  on  the  model  in  order  to 
adjust  geological  system  parameters  in  the  vicinity 
of  the  Egyptian  depressions.  An  80  years  simula- 
tion for  the  future  extraction  of  planned  pumping 
centres  in  Egypt  and  Libya  leads  to  the  conclusion 
that  there  will  be  little  interference  between  them 
in  the  unconfined  part  but  a  common  drawdown 
cone  in  the  Egyptian  New  Valley  area.  Some 
water  extracted  in  Egypt  will  be  draw  from  Sudan 
and  Libya.  The  existing  projects  in  Egypt  and 
Libya  extract  about  0.5  km3  year-1,  being  the  same 
order  of  magnitude  as  the  natural  groundwater 
discharge.  The  combined  future  projects  would 
extract  5  km3  year-1,  which  is  about  ten  times  the 
natural  outflow.  Thus  these  projects  would 
changed  the  natural  groundwater  flow  system 
completely.  A  comprehensive  explanation  of  the 
aquifer  behavior  seems  to  indicate  a  groundwater 
age  far  beyond  the  apparent  14C  ages.  Groundwat- 
er mainly  flows  between  regions  of  (former)  re- 
charge and  discharge.  The  presently  extracted 
groundwater  of  the  Egyptian  oases  was  formed  to 
a  great  extent  during  several  humid  phases  in  the 
unconfined  part  of  the  Nubian  Aquifer  in  south- 
west Egypt.  This  part  of  the  aquifer  has  been  in  a 
depleting  process  for  several  thousand  years  (Au- 
thor's abstract) 
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OPTIMIZATION  APPROACH  FOR  GROUND- 
WATER QUALITY  MONITORING  NETWORK 
DESIGN. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  7A 
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RADON  IN  GROUNDWATER:  A  TOOL  TO 
ASSESS  INFILTRATION  FROM  SURFACE 
WATER  TO  AQUIFERS. 

Paul  Scherrer  Inst.,  Villigen  (Switzerland). 

E.  Hoehn,  and  H.  R.  Gunten. 

Water  Resources   Research  WRERAQ,   Vol    25 

No.  8,  p  1795-1803,  August  1989.  3  fig,  6  tab,  30 

ref. 

Descriptors:  *Groundwater,  'Surface-groundwat- 
er  relations,  'Aquifers,  'Infiltration,  'Tracers, 
'Radioactive  tracers,  'Radon,  Groundwater  re- 
charge, Radioactive  dating,  Switzerland. 

We  measured  the  concentrations  of  natural  222Rn 
(half-life  3.8  days)  in  groundwater  at  three  sites  in 
Switzerland;  here  groundwater  is  recharged 
mainly  by  river  waters.  Upon  infiltration  and 
movement  in  the  ground,  the  radon  concentration 
in  the  water  increases  by  more  than  two  orders  of 
magnitude  to  reach  a  steady  state.  This  increase 
was  found  at  two  of  three  sites.  At  the  site  of  main 
interest,  we  used  the  ingrowth  of  radon  between 
the  river  and  nearby  observation  wells  to  estimate 
groundwater  residence  times  of  up  to  about  four 
half  lives.  We  assumed  that  the  ingrowth  of  radon 
can  be  described  by  the  growth  law  of  radioactiv- 
ity, that  the  progenitors  of  radon  (226Ra,  238U) 
are  homogeneously  distributed  in  the  aquifer,  and 
that  the  freshly  infiltrated  water  is  not  mixed  sig- 
nificantly with  older  groundwater.  A  linear  regres- 
sion through  the  data  at  the  site  of  main  interest 
yielded  an  average  flow  velocity  of  4.6  m  d-1, 
which  confirms  earlier  tracer  observations.  Radon 
accumulates  to  higher  concentrations,  when  the 
top  soil  layer  is  frozen  or  exhibits  a  high  moisture 
content.  During  these  conditions  the  radon  cannot 
be  used  for  dating  purposes.  (Author's  abstract) 
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MEASURING  GROUNDWATER  TRANSPORT 
THROUGH  LAKE  SEDIMENTS  BY  ADVEC- 
TION  AND  DIFFUSION. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
R.  J.  Cornett,  B.  A.  Risto,  and  D.  R.  Lee. 
Water  Resources  Research  WRERAQ,  Vol    25 
No.  8,  p  1815-1823,  August  1989.  7  fig,  1  tab,  46 
ref. 

Descriptors:  'Groundwater  movement,  'Flow 
measurement,  'Lake  sediments,  'Advection,  *Sur- 
face-groundwater  relations,  'Diffusion,  Interstitial 
water,  Sediment-water  interfaces,  Radioactivity 
techniques. 

A  method  for  estimating  low  rates  of  groundwater 
inflow  and  outflow  through  the  bottom  sediments 
of  surface  waters  was  developed  and  tested.  A  one- 
dimensional  advection-diffusion  model  was  fitted 
to  measured  pore  water  profiles  of  two  nonreac- 
tive  solutes,  tritiated  water  and  chloride,  and  the 
advection  rate  was  calculated  by  a  nonlinear  least 
squares  technique.  Using  3H  profiles  measured  0- 
0.5  m  below  the  sediment  water  interface,  rates  of 
groundwater  advection  into  a  lake  through  inter- 
bedded  sands  and  gyttja  were  estimated  to  be 
about  1.0  m/year.  In  midlake  locations  underlain 
by  soft  organic  gyttja,  rates  of  advection  were 
much  lower  (<0.1  m/year).  Knowledge  of  the  rate 
and  direction  of  groundwater  flow  substantially 
altered  the  interpretation  of  pore  water  profiles 
within  the  sediments  and  the  fluxes  of  solutes.  This 
technique  can  be  used  to  estimate  flow  rates  less 
than  2  m/annum  with  minimal  disturbance,  with- 
out enclosing  the  sediments  in  a  container,  in  a 
diversity  of  systems.  (Author's  abstract) 
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LAPLACE    TRANSFORM    GALKRKIS    TECH- 
NIQUE: A   IIMI-<OV||\l  (,[  S  FINITE   Ml 
Ml  VI      IHhORY     AND     AI'I'I.K  A  I  ION      J  < , 
MASS  IRANSPORI  IN  GROUNDM  Mil' 
Waterloo  L'mv    (Ontario)    Insi    for  Ground  Water 
Research. 
E.  A.  Sudicky. 

Water  Resources  Research  WRLRAQ  Vol  25 
No.   8,   p    1833-1846,   August    19*9     I   fig,    38   ref 

Descriptors:  'Path  of  pollutants,  'Geochemistrv 
'Model  studies,  'Groundwater  movement,  'Solute 
transport,  'Finite  element  method,  'Laplace  equa- 
tion, Numerical  analysis,  Galcrkin  method,  Porous 
media 

A  time-continuous  numerical  technique,  referred 
to  as  the  Laplace  Transformation  Galerkin  (LTG) 
method,  is  developed  and  applied  to  the  problem 
of  solute  transport  in  porous  media  After  applica- 
tion of  Galerkin's  procedure  and  subdivision  of  the 
domain  into  finite  elements,  the  method  involves  a 
simple  application  of  the  Laplace  transformation  to 
eliminate  the  temporal  derivatives  appearing  in  the 
space-discretized  set  of  ordinary  differential  equa- 
tions. Then,  by  solving  the  resulting  transformed 
system  of  algebraic  equations  in  Laplace  p  space, 
numerical  inversion  of  the  Laplace-transformed 
nodal  concentration  is  performed  using  the  robust 
and  accurate  Crump  algorithm  The  Crump  algor- 
ith  permits  the  concentration  to  be  evaluated  from 
a  range  of  time  values  from  a  single  set  of  Laplace 
p  space  solutions.  Because  each  of  the  needed  p 
space  solutions  are  independent,  the  algorithm  is 
well  suited  for  execution  on  multiprocessor  parallel 
computers.  It  is  demonstrated  bv  means  of  a  series 
of  examples  that  the  LTG  scheme  is  capable  of 
providing  highly  accurate  solutions  essentially 
devoid  of  numerical  dispersion  for  grid  Peclet 
numbers  in  excess  of  30.  Examination  of  the  com- 
plex-valued, Laplace-domain  concentration  pro- 
files reveal  that  they  are  generally  smooth,  well- 
behaved  oscillatory  functions  compared  to  the  pro- 
files in  the  time  domain,  thus  permitting  the  use  of 
a  coarse  finite  element  grid.  Because  of  the  nature 
of  the  Laplace  transformation,  the  LTG  method  is 
particularly  well  suited  to  the  problem  of  transient 
groundwater  flow  and  solute  transport  in  fractured 
porous  media  or  multiple  aquifer-aquitard  systems 
based  on  the  dual-porosity  integro-differential 
equation  approach.  (Author's  abstract) 
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SCALE  DEPENDENCE  OF  CONTINUUM 
MODELS  FOR  FRACTURED  BASALTS. 

Westinghouse  Hanford  Co.,  Richland,  WA.  Envi- 
ronmental Div. 
R.  Khaleel. 
Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  8,  p   1847-1855,  August   1989.   14  fig,  23  ref 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Geologic  fractures,  'Basalts,  'Model 
studies,  'Fracture  permeability.  Porous  media, 
Scale  factor. 

Numerical  simulations  are  carried  out  to  determine 
the  scale  above  which  an  equivalent  porous 
medium  (EPM)  model  can  be  used  to  represent 
flow  through  the  dense  interiors  of  fractured  ba- 
salts. Steady  laminar  flow  is  assumed  to  occur 
through  the  interconnected  network  of  conduits 
formed  by  the  intersecting  column-defining  frac- 
ture patterns  of  the  basalt  dense  interiors.  The 
basalt  rock  matrix  is  considered  to  be  impermeable. 
A  porous  medium  equivalence  is  established  in 
terms  of  fluid  (Darcian)  fluxes.  A  polar  plot  for  the 
equivalent  hydraulic  conductivity  is  used  to  test 
whether  a  given  fractured  basalt  system  can  be 
approximated  as  an  EPM.  For  interconnected  col- 
onnade network  models  of  filled  or  unfilled  frac- 
tures with  a  lognormal  aperture  (b.  millimeters) 
distribution  (mean  In  b  =  -1.945  and  In  b  =  0.896). 
EPM  models  can  be  justified  at  length  scales  of 
approximately  22  and  27  times  the  column  diame- 
ter, respectively.  The  computed  equivalent  K 
values  for  clay-filled  fractures  compared  favorably 
with  the  field-measured  data.  However,  it  is  not 
intuitively  obvious  at  what  scale  an  EPM  approxi- 
mation is  valid  for  a  specific  network.  It  should  be 
emphasized   that   this  study  considered   only   the 
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primary  cooling  fractures  of  the  dense  interiors.  At 
the  very  near-field  scale  (i.e.,  a  few  meters  to  tens 
of  meters)  considered  in  this  study,  a  model  com- 
prised of  an  interconnected  network  of  filled  frac- 
tures may  not  be  an  unlikely  representation  of  flow 
through  the  dense  interiors.  At  the  near  field  (i.e.,  a 
few  hundred  meters  to  a  kilometers),  the  effects  of 
the  primary  cooling  fractures  may  be  overshad- 
owed by  the  possible  presence  of  the  intermediate 
to  large  scale  tectonic  features,  such  as  steep 
through-going  tectonic  fractures  and  faults.  Be- 
cause of  the  size  and  spacing  of  these  tectonic 
features,  the  modeling  of  fluid  flow  for  the  near 
and  far  fields  can  generally  be  accomplished  by 
building  these  discrete  features  into  a  porous  con- 
tinuum model.  (Shilder-PTT) 
W90-OO950 


MATCHING  A  FIELD  TRACER  TEST  WITH 
SOME  SIMPLE  MODELS. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Theoret- 
ical and  Applied  Mechanics. 
D.  P.  Bullivant,  and  M.  J.  O'Sullivan. 
Water  Resources  Research  WRERAQ,  Vol    25 
No.  8,  p  1879-1891,  August  1989.  10  fig,  2  tab,  29 
ref. 

Descriptors:  *Dispersion,  *Tracers,  *Groundwater 
movement,  'Radioactive  tracers,  *Model  studies, 
Porous  media,  Geothermal  studies,  New  Zealand. 

Simple  models  of  fluid  flow  and  dispersion  in  a 
porous  rock  matrix  are  compared  and  used  to 
match  the  results  of  tracer  tests  at  the  Wairakei 
(New  Zealand)  geothermal  field.  It  is  found  that 
models  which  allow  transient  diffusion  from  frac- 
tures into  the  surrounding  rock  matrix  give  a  better 
match  to  test  results  than  either  a  model  which 
allows  only  longitudinal  dispersion  or  a  pseudo 
steady  state  double  porosity  model.  For  some  tests 
a  model  which  includes  two  fractures  is  required 
to  match  the  field  data.  (Author's  abstract) 
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CHARACTERIZATION  AND  ISOTOPIC  COM- 
POSITION OF  ORGANIC  AND  INORGANIC 
CARBON  IN  THE  MILK  RIVER  AQUIFER. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

E.  M.  Murphy,  and  S.  N.  Davis. 

Water  Resources  Research  WRERAQ,  Vol    25 

No.  8,  p  1893-1905,  August  1989.  6  fig,  7  tab,  56 

ref. 

Descriptors:  *Water  chemistry,  'Groundwater 
movement,  *Path  of  pollutants,  Tracers,  *Geo- 
chemistry,  *Carbon,  *Aquifers,  Stable  isotopes, 
Organic  carbon,  Inorganic  carbon. 

Carbon  isotope  analyses  were  performed  by  accel- 
erator mass  spectrometry  on  fractions  of  dissolved 
organic  carbon  (DOC)  in  groundwater  from  the 
Milk  River  aquifer.  Alberta,  Canada.  The  DOC 
was  separated  into  high  molecular  weight  (HMW) 
and  low  molecular  weight  (LMW)  fractions  for 
analysis.  Characterization  information  and  14C  ac- 
tivities suggest  that  the  HMW  fractions  (primarily 
humic  substances)  originate  in  the  interstitial 
waters  of  the  soil  zone  in  the  area  of  recharge  and 
are  transported  through  the  porous  media  of  the 
aquifer.  Transformations  of  HMW  fractions  down 
the  flow  path,  including  an  increase  in  carbon, 
decrease  in  oxygen,  and  a  pronounced  increase  in  a 
the  aliphatic  nature  of  this  fraction,  are  consistent 
with  decreasing  14C  activity.  The  LMW  fractions 
show  a  dominant  kerogen  origin.  This  fraction  of 
the  DOC  has  low  14C  activities  (generally  <  1% 
modern  carbon),  and  gas  chromatograh/mass  spec- 
trometry analyses  identified  a  homologous  series  of 
substituted  alkanes,  further  evidence  that  these 
compounds  may  have  originated  from  organic-rich 
shales  in  the  aquifer  and/or  confining  beds.  Geo- 
chemical  and  stable  isotope  measurements  of  the 
dissolved  inorganic  carbon  (DIC)  indicates  that 
microbial  activity  is  occurring  in  the  Milk  River 
aquifer.  The  alteration  of  these  DIC  13C  ratios  by 
microbial  activity  render  corrections  for  ground- 
water age  in  this  aquifer  difficult,  if  not  impossible 
Although  14C  analyses  of  DOC  fractions  will  not 
replace  other  groundwater  dating  techniques,  these 
analyses    do    provide    additional    information    on 


groundwater  age  and  perhaps  a  more  complete 
interpretation  of  groundwater  age  than  DIC  alone. 
(Author's  abstract) 
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BOUNDARY  CONDITIONS  ALONG  PERMEA- 
BLE FRACTURE  WALLS:  INFLUENCE  ON 
FLOW  AND  CONDUCTIVITY. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
B.  Berkowitz. 

Water  Resources  Research  WRERAQ,  Vol  25 
No.    8,   p    1919-1922,   August    1989.    1   fig,   5   ref! 

Descriptors:  *Groundwater  movement,  *Geohy- 
drology,  *Model  studies,  *Fracture  permeability, 
•Hydraulic  conductivity,  Fluid  flow,  Porous 
media,  Boundary  conditions. 

It  is  usually  assumed  in  the  literature  that  an  imper- 
meable parallel  plate  approximation  is  suitable  for 
modeling  groundwater  flow  in  permeable  wall 
fractures.  Experimental  evidence  which  casts 
doubt  on  the  validity  of  this  assumption  is  exam- 
ined, and  a  alternative  formulation  for  flow  in 
permeable  wall  fractures  and  the  surrounding 
porous  medium  is  developed.  Analysis  of  the 
model  indicates  that  assuming  that  the  tangential 
fracture  fluid  velocity  vanishes  along  the  interface 
between  fracture  and  porous  medium  can  in  cer- 
tain cases  lead  to  significant  underestimation  of  the 
net  flow  rate  and  of  the  coefficient  of  equivalent 
fracture  conductivity.  (Author's  abstract) 
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RAINFALL   ABSTRACTION   AND   INFILTRA- 
TION IN  NONPOINT  SOURCE  POLLUTION. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
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LATERAL  MOVEMENTS  OF  VADOSE  WATER 
IN  LAYERED  SOILS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
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SIMPLE  MODEL  FOR  ASSESSING  ANNUAL 
SOIL  EROSION  ON  HILLSLOPES. 

Silsoe  Coll.  (England). 

For  primary  bibliographic  entry  see  Field  2J. 
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SOME  ASPECTS  OF  SOIL  EROSION  MODEL- 
LING. 

Centro  di  Studio  per  la  Genesi  Classificazione  e 
Cartografia  del  Suolo,  Florence  (Italy). 
For  primary  bibliographic  entry  see  Field  2J. 
W9O-0O0O9 


DISTRIBUTION  OF  GASES  AND  HYDROCAR- 
BON VAPORS  IN  THE  UNSATURATED  ZONE. 

Geological  Survey,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-0OO36 


CAPACITIES  AND  MECHANISMS  OF  SORP- 
TION OF  ORGANIC  COMPOUNDS  BY 
WATER-SATURATED  AND  UNSATURATED 
SOILS. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-OO056 


DATA  FOR  ASSESSMENT  OF  EVAPOTR  IN- 
SPIRATION AND  SOIL  WATER. 

New  South  Wales  Univ.,  Kensington  (Australia). 

Dept.  of  Water  Engineering. 

For   primary   bibliographic   entry   see   Field   2D. 


GROUND  CONDUCTIVITY  MEASUREMENTS 
ADJACENT  TO  THE  KESTERSON  PONDS  I,  2 
AND  5. 

Lawrence  Berkeley  Lab..  CA.  Earth  Sciences  Div. 
N.  E.  Goldstein,  D.  Alumbaugh,  and  S.  M. 
Benson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-0 14041. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  LBL-24657,  April  1988.  25p,  9  fig,  2 
tab,  10  ref.  DOE  Contract  DE-AC03-76SF00098. 

Descriptors:  *Reservoirs,  *Water  pollution 
sources,  'Selenium,  *Soil  properties,  ♦Conductivi- 
ty, *Soil  water,  *Salinity,  "Kesterson  Reservoir, 
California,  Irrigation  water,  Groundwater,  Subsur- 
face mapping. 

A  reconnaissance  ground  conductivity  survey  was 
performed  by  Lawrence  Berkeley  Laboratory 
(LBL)  over  the  Freitas  Ranch  property  adjacent  to 
Ponds  1,  2,  and  5  of  the  Kesterson  Reservoir, 
Merced  County,  California.  The  purposes  of  the 
survey  were  to  determine  the  background  electri- 
cal conductivity  of  near-surface  soils  and  rocks  and 
to  search  for  anomalies  that  could  be  attributed  to 
the  infiltration  of  irrigation  drainwater  from  the 
Kesterson  ponds  into  the  native  groundwater  be- 
neath the  ranch.  Soil  conductivities  indicated  by 
direct-reading  electromagnetic  instruments  (ap- 
proximately 7,  15  and  30  m)  provided  by  the 
instruments.  Similar  background  readings  have 
been  reported  for  the  Mendota  area.  Several  indi- 
vidual conductivity  anomalies  of  300  to  400  micro- 
Siemens/m  (mS/m)  were  mapped  within  the  area. 
The  only  one  that  correlates  with  a  surface  fea- 
tures occurs  over  an  oxbow  depression  at  the  south 
end  of  the  survey  area.  The  depression  appears  to 
have  been  periodically  flooded;  mud  cracks  and 
salt  crystals  are  visible  at  the  surface.  The  size  of 
the  anomaly  decreases  with  the  depth  of  investiga- 
tions, indicating  a  surficial  cause.  An  extensive 
conductivity  anomaly  adjacent  to  Pond  2  (lines  1, 
2,  3,  4,  and  5)  is  well-defined  for  all  three  depths  of 
investigation.  On  the  basis  of  anomaly  shape,  loca- 
tion, and  magnitude,  the  authors  conclude  that  the 
high  conductivity  is  due,  at  least  in  part,  to  seepage 
of  drainwater  from  Pond  2.  The  leading  edge  of 
the  plume  extends  approximately  350  m  from  the 
San  Luis  Drain.  East  and  north  of  the  Freitas 
Ranch  buildings  and  corrals,  two  discrete  conduc- 
tivity anomalies  were  detected  on  at  least  two 
lines.  The  narrow,  slightly  arcuate  shapes  of  these 
anomalies  suggest  that  they  may  be  due  to  old 
stream  channels.  Whatever  their  cause,  they  are 
shallow  features.  (Lantz-PTT) 
W90-00139 


VARIATION  OF  SOIL  WATER  REGIME, 
OXYGEN  STATUS  AND  ROOTING  PATTERN 
WITH  SOIL  TYPE  UNDER  SITKA  SPRUCE. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  21. 

W90-00324 


MINERAL  COMPOSITION  OF  A  TYPICAL 
CHERNOZEM  WITH  REGULAR  FERTILIZA- 
TION AND  IRRIGATION. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-0O339 


EFFECT  OF  IRRIGATION  RATE  ON  SOLUTE 
TRANSPORT  IN  SOIL  DURING  STEADY 
WATER  FLOW. 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  3F 
W90-0O352 


PREDICTION  OF  NITRATE  LEACHING 
FROM  A  STRUCTURED  CLAY  SOIL  USING 
TRANSFER  FUNCTIONS  DERIVED  FROM  EX- 
TERNALLY APPLIED  OR  INDIGENOUS 
SOLUTE  FLUXES. 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
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W9O-0O353 


SIMPLE     EMPIRICAL     MODEL     OF     ROOT 
WATER  UPTAKE. 

Sveriges  Lantbruksuniversilel,   Uppsala.   Dept    of 

Soil  Sciences. 

For  primary  bibliographic  entry  sec  Field  21. 

W90-00355 


CALIBRATION  OF  FREQUENCY-DOMAIN 
ELECTROMAGNETIC  INDUCTION  METERS 
AND  THEIR  POSSIBLE  USE  IN  RECHARGE 
STUDIES. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).   Div.  of 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-OO365 


WATER  FLOW  IN  A  HUMMOCKY  LAND- 
SCAPE IN  CENTRAL  SASKATCHEWAN, 
CANADA:  I.  DISTRIBUTION  OF  WATER  AND 
SOILS. 

Saskatchewan     Univ.,     Saskatoon.     Saskatchewan 

Inst,  of  Pedology. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-OO369 


EVOLUTION  OF  THE  SNOW  COVER  AND  OF 

THE  SOIL  HYDROLOGICAL  AND  THERMAL 

PROFILES  IN  A  BASIN  OF  THE  LAURENTI- 

DIAN    BALSAM    FIR    FOREST   (EVOLUTION 

DU  COUVERT  DE  NEIGE  ET  DES  PROFILS 

HYDRIQUE  ET  THERMIQUE  DU  SOL  DANS 

UN  BASSIN  DE  LA  SAPINIERE  LAURENTI- 

DIENNE). 

Centre  de  Recherches  en  Biologie  Forestiere,  De- 

partemente   des   Sciences   Forestieres,    Universite 

Laval,  Que,  G1K  7P4,  Canada. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-00371 


CANOPY  SHADING  EFFECTS  ON  SOIL  HEAT 
AND  WATER  FLOW. 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
R.  Horton. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  3,  p  669-679,  May/June  1989.  8  fig,  1 
tab,  43  ref. 

Descriptors:  "Canopy,  *Soil  temperature,  "Heat 
transfer,  *Soil  water,  *Model  studies,  *Air-earth 
interfaces,  "Heat  flow,  Weather  data  collections. 
Evaporation,  Numerical  analysis.  Simulation. 

A  method  to  model  two-dimensional  heat  and 
water  flow  in  soil  as  influenced  by  shading  from  a 
row  crop  is  developed.  The  numerical  method 
predicts  the  surface  energy  partitioning,  soil  tem- 
perature, and  the  water  content  as  influenced  by 
soil  surface  evaporation  in  the  absence  of  water 
uptake  by  roots.  Standard  weather  information, 
canopy  shape  factors,  and  soil  thermal  and  hydrau- 
lic properties  are  the  inputs  required  to  make  pre- 
dictions. Although  the  present  model  does  not 
include  water  uptake  by  roots,  this  feature  can  be 
added.  The  methods  of  prediction  are  compared 
with  analytical  methods  in  verification  and  bench- 
marking test  problems.  Predictions  of  soil  surface 
temperature  and  subsurface  temperature  in  a  verifi- 
cation test  scenario  closely  agree  with  analytical 
solution  values.  Predicted  soil  water  contents 
during  an  infiltration  event  agree  closely  with  ana- 
lytical values  predicted  by  a  quasi-analytic  simula- 
tor (used  in  a  benchmarking  test),  and  also  with 
experimental  data  (used  in  a  validation  test).  A  10- 
d  simulation  is  performed  to  show  the  ability  of  the 
method  to  describe  surface  energy  partitioning  and 
soil  profile  conditions.  The  method  is  shown  to 
provide  reasonable  results.  For  the  specific  scenar- 
io of  this  simulation,  the  diurnal  time  variation  of 
surface  energy  partition,  soil  water  content,  and 
soil  temperature  exhibited  a  radical  change  when 
the  soil  located  between  plant  rows  dried  to  residu- 
al water  content.  Large  spatial  variations  in  soil 
energy  fluxes,  temperature,  and  water  content  are 
predicted  when  soil  located  between  plant  rows 
becomes  drier  than  soil  below  the  canopy.  The 


method  can  predict  these  fluxes,  which  are  very 
difficult   to  obtain   by   direct   measuremeiii      I  rtu 
this  method  should  have  a  wide  range  of  applica- 
tion in  soil  and  crop  sciences    (Author's  abstract) 
W9O-O0378 


SPATIAL  VARIABILITY  OF  SATURATED  HY- 
DRAULIC CONDUCTIVITY  OF  THE  SUBSOIL 
OF  I  WO  FORESTED  WATERSHEDS. 

Tennessee  Univ.,  Knoxville. 
G.  V.  Wilson,  J   M.  Alfonsi.  and  P  M  Jardine. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  3,  p  679-685,  May/June  1989.  5  fig,  3 
tab,  34  ref. 

Descriptors:  *Forest  hydrology,  "Hydraulic  con- 
ductivity, "Hydraulic  properties,  "Forest  water- 
sheds, "Soil  water,  "Soil  porosity,  Storm  seepage. 
Saturation  zone,  Saturated  flow. 

Subsurface  flow  has  been  shown  to  be  greater  in 
soils  with  spatially  dependent  hydraulic  properties. 
The  spatial  dependency  in  saturated  hydraulic  con- 
ductivity, K  sub  sat,  of  two  potential  shallow 
waste  disposal  sites  in  eastern  Tennessee  is  quanti- 
fied. The  Guelph  Permeameter  was  used  to  deter- 
mine K  sub  sat  of  the  subsoil  of  two  forested 
watersheds,  Walker  Branch  and  Melton  Branch 
The  simultaneous  equations  approach  resulted  in 
more  than  50%  negative  K  sub  sat  values  and  was 
concluded  to  be  invalid  for  these  forested  subsoils. 
As  an  alternative,  flux  density  was  used  as  an  index 
of  the  saturated  hydraulic  conductivity  for  spatial 
correlation  analysis  and  for  determination  of  scal- 
ing factors.  The  spatial  realizations  of  hydraulic 
conductivity  for  both  watersheds  were  found  to  be 
intrinsic  random  functions  of  order  zero,  i.e.,  sta- 
tionary, with  a  generalized  covariance  function  for 
Walker  Branch  consisting  of  a  pure  nugget  and  for 
Melton  Branch  a  nugget  with  a  linear  term.  Semi- 
variograms  revealed  no  spatial  dependency  for 
separation  distances  >  4.2  m  at  Walker  Branch. 
Spatial  dependency  at  Melton  Branch  for  separa- 
tion distances  <  30  m  was  described  by  an  expo- 
nential model.  The  hydraulic  conductivity  of 
Walker  Branch  subsoils  had  a  greater  arithmetic 
mean  (0.000015  vs.  0.000076  m/s)  and  greater 
random  variability  than  Melton  Branch  subsoils. 
These  findings  suggest  that  soils  common  to 
Walker  Branch  Watershed  are  hydrologically  pref- 
erable for  shallow  waste  disposal.  (Author's  ab- 
stract) 
W90-00379 


ORGANIC  OXIDATION  AND  MANGANESE 
AND  ALUMINUM  MOBILIZATION  IN 
FOREST  SOILS. 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-00380 


MECHANISM  OF  NATIVE  MANGANESE  RE- 
LEASE IN  SALT-TREATED  SOILS. 

North  West  Frontier  Province  Agricultural  Univ., 
Peshawar  (Pakistan).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00381 


GYPSUM  OCCURRENCE  IN  SOILS  ON  THE 
MARGIN  OF  SEMIPERMANENT  PRAIRIE 
POTHOLE  WETLANDS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-00383 


GEOCHEMISTRY  OF  HYDRIC  SOIL  SALINI- 
TY IN  A  RECHARGE-THROUGHFLOW-DIS- 
CHARGE  PRAIRIE-POTHOLE  WETLAND 
SYSTEM. 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

J.  L.  Arndt,  and  J.  L.  Richardson. 

Soil  Science  Society  of  America  Journal  SSSJD4. 

Vol.  53,  No.  3,  p  848-855,  May/June  1989.  9  fig,  2 

tab,  40  ref. 

Descriptors:  "North  Dakota,  "Saline  soils,  "Geo- 
chemistry, "Wetlands,  "Marshes,  "Soil  water,  "Soil 


propertiet       'Geobydrolog)  ■— usiry 

Gypsum,  Minerals,  Groundwater  recharge 

saturation-paste   extract    (SPE)   cbeOMtl 

samples  collected  in  the  wet-meadow  and  shallow- 
mail  even  North  Dakota  wetland- 

related  to  SPL  electrical  conductivity  to  u, . 
gate  the  development  of  hydnc-vjil  salinity  Study 
wetlands  represent  a  local,  depression -foe  used 
ground  water-flow  system  Recharge  wetlands  re- 
charge the  groundwater  whereas  discharge  wet- 
lands receive  the  majority  of  their  water  as 
groundwater  discharge  Throughflow  wetlands  re- 
ceive water  from  as  well  as  yield  water  to  the 
system  Development  of  soil  salinity  generally  fol- 
lowed the  Hardie  and  Eugster  model  of  closed- 
basin  brine  evolution,  which  considers  the  compo- 
sition of  solutions  undergoing  evaporation  to  be 
the  result  of  chemical  changes  imposed  by  the 
successive  formation  of  evaponte  minerals  Hydric 
soils  of  recharge  wetlands  were  nonsaline  and  free 
of  calcite  (CaC03)  and  gypsum  (CaSO4-2H20) 
The  chemistry  of  these  soils  results  from  evapo- 
transpiration,  recharge  hydrology,  ionic  mobility, 
and  exchange  relationships.  Increases  in  SPE 
Mg<2  +  ),  Na(  +  ),  and  SOM2-)  dominance  in  more 
saline  throughflow  and  discharge  wetlands  are 
caused  by  calcite  and  gypsum  precipitation,  with 
the  former  controlling  alkalinity  and  the  latter 
Ca(2  +  )  concentrations  At  high  salinities  produced 
by  concentration  through  freezing,  mirabilite 
(Na2SO4-10H2O)  crystallizes  and  controls  Nat  -  ) 
levels,  resulting  in  hypersaline  solutions  enriched 
in  Mg(2  +  )  and  S04(2-).  Additional  variation  in 
the  patterns  of  salinity  development  can  be  ex- 
plained by  dominance  of  recharge  over  discharge, 
mixing  with  fresh  or  chemically  discrete  water, 
and  valence  dilution  effects.  (Author's  abstract) 
W90-00384 


PROCESSES  AND  RATES  OF  PEDOGENESIS 
IN  SOME  MARYLAND  TIDAL  MARSH  SOILS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

T.  M.  Griffin,  and  M.  C.  Rabenhorst. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  53,  No.  3,  p  862-870.  May/June  1989.  4  fig,  2 
tab,  38  ref. 

Descriptors:  "Tidal  marshes,  "Wetlands,  "Chesa- 
peake Bay,  "Soil  profiles,  "Soil  organic  matter. 
"Soil  chemistry.  Oxidation-reduction  potential. 
Minerals,  Pyrite,  Sedimentation. 

Tidal  marsh  profiles  from  various  locations  around 
the  Chesapeake  Bay  were  dated  using  210Pb 
geochronology.  These  soils,  which  were  classified 
as  Typic  and  Terric  Sulfihemists,  Typic  and  Histic 
Sulfaquents,  and  Histic  Hydraquents,  were  charac- 
terized with  respect  to  bulk  density,  organic  matter 
content,  S  and  Fe  speciation,  and  pyrite  content. 
These  characteristics  were  interpreted  in  the  con- 
text of  marsh  accretionary  activity  and  soil  form- 
ing processes.  Rates  of  vertical  accretion  ranged 
between  0.35  and  0.75  cm/yr.  indicating  that  the 
marshes  examined  are  keeping  pace  with  published 
rates  of  sea  level  rise.  Generally,  those  marshes 
accreting  most  rapidly  contained  a  higher  mineral 
content  and  a  higher  reactive  Fe  (FeS2-Fe  plus 
'free'  Fe)  content.  Pyrite  S  and  organic  S  were  the 
dominant  S  species  forming  form  the  microbial 
reduction  of  S04(2-).  Redox  conditions,  Fe  reac- 
tivity, organic  matter  content,  and  S04(2-)  concen- 
trations were  the  major  factors  controlling  S  and 
Fe  transformations.  Models  developed  to  define 
different  marsh  environments  with  respect  to 
pyrite  formation  and  the  degree  of  pyritization 
illustrate  that  in  those  marshes  receiving  low  rates 
of  mineral  sediments  (i.e.,  slowly  accreting 
marshes),  the  amount  of  reactive  Fe  is  limiting 
FeS2  formation,  the  FeS2  content  is  low,  degree  of 
pyritization  (Py)  is  high,  and  the  dominant  S  spe- 
cies is  organic  S.  Where  the  reactive  Fe  content  is 
high  (i.e.,  rapidly  accreting  marshes)  and  S04(2-) 
reduction  is  not  retarded,  the  FeS2  content  is  high 
and  Py  is  moderate  to  high.  If  reactive  Fe  is  high 
and  S04(2-)  reduction  is  impeded  for  some  reason, 
then  FeS2  formation  becomes  limited  by  the 
S04(2-)  reduction  rate,  and  the  FeS2  content  and 
Py  will  be  variable.  (Author's  abstract) 
W90-00385 
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WATER  CYCLE— Field  2 


FIELD  TECHNIQUE  FOR  MEASURING  WET- 
LAND SOIL  PARAMETERS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2H 

W90-00386 


WETTABLE  POROUS  PLASTIC  FOR  USE  AS  A 
POROUS  BARRIER  IN  SOIL  HYDRAULIC 
STUDIES. 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster.  Dept.  of  Agronomy. 

E.  L.  McCoy. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  53,  No.  3,  p  979-981,  May/June  1989.  1  fig    1 

tab,  1 1  ref. 

Descriptors:  *Barriers,  *Semipermeable  mem- 
branes, "Hydraulic  conductivity,  *Soil  water,  Soil 
properties,  Hydraulic  properties,  Soil  porosity, 
Plastics. 

Two  grades  of  wettable  porous  plastic  were  exam- 
ined for  their  applicability  in  water  characteristic 
measurements  and  other  soil  hydraulic  studies.  The 
porous  plastic  is  available  in  sheets  (0.46  m  wide, 
arbitrary  lengths)  and  the  two  grades  are  com- 
posed of  different  amounts  of  polyvinyl  chloride 
(PVC)  and  silica.  Grade  A-20  exhibited  a  range  of 
bubbling  pressures  between  62  and  69  kPa  and  a 
mean  conductance  of  0.20/h.  Grade  A-40  exhibited 
a  range  of  bubbling  pressures  between  21  and  35 
kPa  and  a  mean  conductance  of  1.60/h.  These 
conductances  generally  exceed  that  of  commonly 
employed  porous  barriers  with  comparable  bub- 
bling pressures.  Comparison  of  the  water  retention 
curves  of  grades  A-20  and  A-40  indicate  that  grade 
A-20  is  more  uniform,  has  lower  porosity,  and  has 
smaller  effective  pore  diameters  with  a  narrower 
range  of  pore  sizes.  The  porous  plastic  is  easily  cut 
to  size  by  scissors  and  bonded  to  itself,  PVC,  or 
acrylic.  The  material  is  also  durable  and  inexpen- 
sive. (Author's  abstract) 
W90-O0389 


MICROBIAL  LIFE  IN  THE  TERRESTRIAL 
SUBSURFACE  OF  SOUTHEASTERN  COAST- 
AL PLAIN  SEDIMENTS. 

Environment  America,  Inc.,  Augusta,  GA. 

C.  B.  Fliermans. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,  Vol.  6,  No.  2,  p  155-171,  Spring  1989. 

28  ref.  DOE  contract  no.  DE-AC09-76SR00001. 

Descriptors:  *Water  pollution  treatment,  *Soil  or- 
ganisms, "Sediments,  "Microorganisms,  "Micro- 
biological studies,  "Subsurface  water,  Biodegrada- 
tion,  Species  diversity. 

The  distribution  and  function  of  microorganisms 
are  vital  issues  in  microbial  ecology.  The  U.S. 
Department  of  Energy's  PRogram,  'Microbiology 
of  the  Deep  Subsurface',  concentrates  on  establish- 
ing fundamental  scientific  information  about  orga- 
nisms at  depth,  and  the  use  of  these  organisms  for 
remediation  of  contaminants  in  deep  vadose  zone 
and  groundwater  environments.  The  Biosphere  is 
effectively  extended  by  hundreds  of  meters  into 
the  Geosphere  and  a  variety  of  subsurface  activi- 
ties (including  bioremediation  strategies)  are  im- 
plied. It  is  demonstrated  that  the  terrestrial  deep 
subsurface  is  a  habitat  of  great  biological  diversity 
and  activity.  It  is  shown  that  microorganisms  are 
present  at  depth  and  that  the  traditional  scientific 
concept  of  an  abiological  terrestrial  deep  subsur- 
face is  not  valid.  The  presence  of  microorganisms 
at  depth  has  been  shown  by  a  variety  of  direct  and 
indirect  techniques  and  by  a  number  of  different 
investigators  at  various  laboratories.  The  data  dem- 
onstrated that  the  density  of  microorganisms  does 
not  decrease  significantly  with  depth.  Such  infor- 
mation suggests  that  the  Biosphere  may  extend  a 
substantial  distance  into  the  Geosphere  and  only 
ceases  to  exist  where  temperature  and  pressure 
become  the  limiting  factors  for  life.  Microbial  pop- 
ulations in  these  deep  sediments  are  more  active 
than  had  been  expected  for  the  scientific  literature- 
an  enhanced  role  might  be  expected  for  microorga- 
nisms that  influence  the  groundwater  chemistry 
and  the  geological  processes.  The  diversity  of  the 
microbiological    communities    in    deep    terrestrial 


sediments  is  one  of  the  most  striking  discoveries. 
Both  structurally  and  functionally,  a  wide  and 
diverse  variety  of  metabolically  active  microorga- 
nisms were  present  and  capable  of  transforming  a 
variety  of  organic  and  inorganic  compounds.  Ad- 
ditionally, an  extensive  number  of  bacteria  were 
isolated  which  may  be  new  to  the  scientific  com- 
munity and,  at  the  very  least,  provide  investigators 
with  a  new  source  of  genetic  material  from  orga- 
nisms adapted  to  living  and  metabolizing  hundreds 
of  meters  below  the  earth's  surface.  (Miller-PTTI 
W90-00464 


PREDICTING    THE    AVERAGE    MOVEMENT 
OF  REACTIVE  SOLUTES  IN  SOILS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  5B 
W90-00506 


PREDICTING  DEEP  DRAINAGE  IN  THE  SOIL 
FROM  SOIL  PROPERTIES  AND  RAINFALL 

Queensland  Dept.  of  Primary  Industries,  Indooroo- 

pilly  (Australia). 

R.  J.  Shaw. 

Soil  Use  and  Management  SUMAEU,  Vol   4  No 

4,  p  120-123,  December  1988.  2  fig,  12  ref. 

Descriptors:  "Soil  water,  "Infiltration,  "Drainage 
"Deep  seepage,  "Soil  properties,  "Rainfall,  Hy- 
draulic conductivity,  Root  zone,  "Salts,  "Model 
studies,  Infiltration  rate,  Land  use,  Soil  profiles, 
Water  management,  Deep  seepage. 

Simple  predictions  of  deep  drainage  in  the  soil 
profile  are  often  required  for  preliminary  planning 
of  land  management  where  the  cost  of  direct  meas- 
urement is  not  warranted.  Soil  hydraulic  conduc- 
tivity and  drainage  of  water  below  the  root  zone 
can  be  related  to  the  salt  content  at  the  bottom  of 
the  root  zone,  assuming  steady-state  balances  of 
water  and  salt.  Since  the  hydraulic  conductivity 
decreases  markedly  as  the  soil  dries  from  satura- 
tion, the  quantity  of  deep  drainage  is  a  product  of 
the  time  that  the  soil  remains  at  or  near  saturation 
and  the  rate  of  soil  water  movement.  It  is  assumed 
that  the  salt  content  at  the  bottom  of  the  root  zone 
is  in  equilibrium  with  rainfall  and  thus  variation 
due  to  salt  in  the  parent  material  and  mineral 
weathering  are  no  longer  significant,  and  short- 
term  variations  in  the  salt  concentration  of  rainfall 
are  insignificant.  A  physically  based  empirical 
model  uses  readily  measured  soil  properties  to 
predict  the  quantity  of  drainage  below  the  root 
zone  under  varying  regimes  of  water  management 
and  shows  a  good  relationship  with  ponded  infil- 
tration rate.  (Geiger-PTT) 
W90-00507 


APPLICATION  OF  THE  THRESHOLD  CON- 
CENTRATION CONCEPT  TO  IRRIGATION 
WITH  SALINE  WATER. 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
For  primary  bibliographic  entry  see  Field  3C 
W90-00508 


RELATIONSHIPS  BETWEEN  THE  UNSATU- 
RATED ELECTRIC  AND  SATURATED  HY- 
DRAULIC PROPERTIES  OF  SOILS. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

W.  E.  Kelly,  T.  Gorman,  and  B.  Curtis. 
Journal  of  Hydrology  JHYDA7,  Vol.  109,  No   1-2 
p  115-123,  July  1989.  7  fig,  1  tab,   13  ref.  USGS 
grant  14-08-0001-G1133. 

Descriptors:  "Geophysics,  "Geophysical  surveys, 
"Electrical  studies,  "Soil  water,  "Groundwater  re- 
charge, "Groundwater  management,  "Vadose 
water,  Electrical  properties,  Hydraulic  properties, 
Saturation,  Permeability. 

A  basis  for  relations  between  electric  resistivity  of 
unsaturated  zone  soils  and  their  saturated  hydraulic 
conductivity  which  could  provide  a  basis  for  using 
electrical  measurements  to  evaluate  sites  for  artifi- 
cial groundwater  recharge,  or  for  developing 
groundwater  protection  zones  is  presented.  Inter- 


Water  In  Soils — Group  2G 

pretation  of  existing  data  demonstrates  that  the 
formation  factors  of  unsaturated  soils  should  pro- 
vide an  indicator  of  saturated  permeability.  Such 
relationships  could  be  used  in  a  semi-quantitative 
way  to  define  areas  of  high  and  low  recharge 
potential.  Areas  of  low  recharge  potential  would 
also  be  areas  where  groundwater  pollution  poten- 
tial would  be  low.  Therefore  by  mapping  the  elec- 
trical properties  of  vadose  zones,  recharge  and 
pollution  maps  could  be  developed  for  manage- 
ment and  protection  of  groundwater.  Ideally,  both 
the  hydraulic  and  electrical  properties  of  typical 
unsaturated  sediments  should  be  measured  on  un- 
disturbed samples.  This  is  feasible  with  fine-grained 
sediments  but  would  be  very  difficult  for  coarse 
sediments.  A  good  measure  of  equilibrium  vadose 
zone  moisture  contents  can  be  obtained  from  gravi- 
metric moisture  contents.  However,  porosities 
would  still  have  to  be  estimated.  In  actual  applica- 
tions, the  resistivity  of  water  in  the  vadose  zone  is 
needed  to  calculate  resistivities,  or  convert  meas- 
ured resistivities  to  formation  factors.  As  most 
vadose  zones  are  layered,  the  resistivities  of  indi- 
vidual layers  will  generally  not  be  detected.  In- 
stead, average  vadose  zone  values  will  be  deter- 
mined. These  average  values  will  be,  in  many 
cases,  the  most  appropriate  parameters  for  charac- 
terizing vadose  zones.  (White-Reimer-PTT) 
W90-00581 


INFLUENCE  OF  SIMULTANEOUS  CHANGES 
IN  SODICITY  AND  PH  ON  THE  HYDRAULIC 
CONDUCTIVITY  OF  AN  ALKALI  SOIL 
UNDER  RICE  CULTURE. 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  3F 
W90-00638 


SOIL  TEMPERATURE  AND  MOISTURE 
REGIME  RELATIONSHIPS  WITHIN  SOME 
RANGELANDS  OF  THE  GREAT  BASIN. 

Forest  Service,  Missoula,  MT.  Region  1. 
M.  E.  Jensen,  G.  H.  Simonson,  and  R.  E.  Keane. 
Soil  Science  SOSCAK,  Vol.  147,  No  2  p  134-139 
1989.  3  fig,  3  tab,  8  ref. 

Descriptors:  "Soil- water-plant  relationships,  "Soil 
water,  "Soil  temperature,  "Plant  populations,  Plant 
growth,  Range  grasses,  Soil  moisture  meters,  Soil 
moisture  deficiency,  Arid-zone  hydrology,  Grass- 
lands, Meadows,  Limiting  factors,  Linear  program- 
ming, Regression  analysis,  Nevada. 

There  has  been  limited  quantitative  information  in 
the  past  on  the  correspondence  between  soil  tem- 
perature and  moisture  and  rangeland  plant  commu- 
nities in  the  Great  Basin.  This  deficiency  in  sup- 
porting data  has  frustrated  soil  and  plant  communi- 
ty classification  efforts  conducted  on  such  land. 
Soil  temperature  and  moisture  data  were  collected 
between  1983  and  1986  on  35  rangeland  sites  of  the 
Humboldt  National  Forest  in  northeastern  Nevada. 
Sites  were  grouped  into  northern  and  southern 
slope  classes  for  linear  regression  analyses  of  eleva- 
tion with  soil  temperature.  Predictive  equations 
developed  show  that  mesic  soils  extend  up  to  1591 
meters  on  the  northern  side  and  up  to  2024  meters 
on  the  southern  side.  Cryic  soils  are  found  81 
meters  and  43  meters  above  these  points,  respec- 
tively. Frigid  soils  are  not  extensive.  Aridic  soil 
moisture  regimes  dominate  most  of  the  rangeland 
sites  studied.  The  average  number  of  days  when 
soil  temperature  and  moisture  are  not  limiting  to 
plant  growth  ranges  from  28  to  32  days  on  Arte- 
misia arbuscula  sites,  50  to  56  days  on  A.  tridentata 
vaseyana  sites,  45  to  70  days  on  mixed  mountain 
brush  sites,  and  130  days  on  a  wet  meadow  site. 
The  limited  growing  period  is  of  critical  impor- 
tance to  the  management  of  such  lands.  (Author's 
abstract) 
W90-00639 


CARBOFURAN  TRANSFER  AND  PERSIST- 
ENCE IN  DRAINED  AGRICULTURAL  SOILS 
RELATED  TO  THEIR  STRUCTURE  AND  AD- 
SORPTION PROPERTIES. 

Laboratoire   de   Protection   des   Cultures,   Nancy 

(France). 

For  primary  bibliographic  entry  see  Field  5B. 
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accumulation  of  poi.y-bk'l  'a-hydrox- 
ybutyrate  in  a  methane-enriched, 
halogen ated  hydrocarbon-degrad- 
ing  soil  column:  implications  for 
MICROBIAL  community  structure  and 

NUTRITIONAL  STATUS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Div.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00725 


RAPID   BIOLOGICAL   CLEAN-UP   OF   SOILS 
CONTAMINATED  WITH  LUBRICATING  OIL. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00765 


CONCENTRATIONS  AND  FATE  OF  LINEAR 
ALKYLBENZENE  SULPHONATE  IN  SLUDGE 
AMENDED  SOILS. 

Soap  and  Detergent  Industry  Association,  Hayes 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00833 


FLOW  INTERRUPTION:  A  METHOD  FOR  IN- 
VESTIGATING SORPTION  NONEQUILI- 
BRIUM. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00874 


DIFFUSION     OF     INORGANIC     CHEMICAL 
SPECIES  IN  COMPACTED  CLAY  SOIL. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00875 


EFFECT  OF  WATER  DEPTH  IN  GROUND- 
WATER RECHARGE  BASINS  ON  INFILTRA- 
TION. 

Agricultural     Research     Service,     Phoenix,     AZ. 

Water  Conservation  Lab. 

H.  Bouwer,  and  R.  C.  Rice. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.   115,  No.  4,  p  556-567, 

August  1989.  4  fig,  8  ref. 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Infiltration  rate,  'Recharge  basins,  Hy- 
draulic permeability,  Water  depth,  Clogging,  De- 
tention time,  Algal  growth,  Photosynthesis,  Hy- 
drogen ion  concentration,  Chemical  precipitation, 
Calcium  carbonate,  Field  tests. 

Where  groundwater  is  artificially  recharged  via 
infiltration  basins,  it  is  often  desirable  to  maximize 
the  hydraulic  capacity  of  the  basins  to  get  as  much 
water  into  the  ground  as  possible.  Sediment  or 
organic  clogging  layers  on  the  wetted  perimeter 
are  the  rule  rather  that  the  exception  for  infiltra- 
tion basins  for  artificial  recharge  of  groundwater. 
When  the  water  depth  in  such  basins  is  increased, 
the  clogging  layer  is  compressed.  This  causes  infil- 
tration rates  to  increase  much  less  than  expected 
from  the  water  depth  increase  alone,  and  rates  may 
actually  decrease.  Such  decreases  are  especially 
severe  where  the  decreased  turnover  rate  (in- 
creased detention  time)  of  the  water  in  the  infiltra- 
tion basins  due  to  increasing  the  water  depth  leads 
to  increased  growth  of  suspended  algae.  These 
algae  form  a  filter  cake  on  the  basin  bottom.  Also, 
because  of  photosynthesis,  these  algae  increase  the 
pH  of  the  water,  which  can  cause  precipitation  of 
calcium  carbonate.  This  precipitate  and  the  algal 
filter  cake  both  aggravate  the  clogging  problem 
and  cause  infiltration  rates  to  decrease  even  fur- 
ther. Consolidation  theory  is  used  to  explain  the 
compression  of  the  clogging  layer.  These  conclu- 
sions are  supported  by  field  and  laboratory  studies. 
Careful  analysis  of  the  situation  and  on-site  experi- 
mentation are  needed  to  determine  the  optimum 


water    depth    for    recharge    basins.    (Author's    ab- 
stract) 
W9O-O0881 


SOLUTE     MOVEMENT     THROUGH     ROOT- 
SOIL  ENVIRONMENT. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

Fot  primary  bibliographic  entry  see  Field  21. 

W90-00885 


INFILTRATION  FUNCTION  FROM  FURROW 
STREAM  ADVANCE. 

Agricultural     Research     Service,     Shafter,     CA. 

Cotton  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-00894 


TIME  OF  CONCENTRATION  FORMULA  FOR 
PERVIOUS  CATCHMENTS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

A.  O.  Akan. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,   Vol.    115,   No.   4,   p  733-735, 

August  1989.  1  fig,  4  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Over- 
land flow,  'Routing,  'Model  studies,  'Concentra- 
tion time,  'Irrigation  engineering,  'Agricultural 
engineering,  'Infiltration,  Mathematical  models, 
Computers,  Soil  classification,  Soil  texture,  Rough- 
ness coefficient,  Surface  water,  Surface  runoff, 
Physical  properties,  Pervious  soils,  Field  tests. 

A  time-of-concentration  chart  for  flow  over  pervi- 
ous rectangular  plots  has  been  recently  presented. 
This  chart  was  developed  using  the  results  of  a 
physically  based  mathematical  model,  and  it  can  be 
easily  employed  for  desktop  calculations.  An  alge- 
braic function  would,  however,  be  more  conven- 
ient to  use  in  computer  applications.  An  explicit 
formula,  which  fits  the  time-of-concentration  chart 
previously  reported  is  presented,  using  physically 
based  parameters.  Soil  characteristics  can  be  ob- 
tained from  soil  texture  data,  and  the  effective 
roughness  factor  is  available  for  a  variety  of  natu- 
ral and  agricultural  surfaces.  Verification  of  this 
equation  should  be  verified  with  field  data.  (Fish- 
PTT) 
W90-00895 


SOIL  EFFECTS  ON  WATER  CHEMISTRY  IN 
THREE  ADJACENT  UPLAND  STREAMS  AT 
GLENDYE  IN  NORTHEAST  SCOTLAND. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00912 


SOIL  MOISTURE  DEFICITS  IN  SOUTH-CEN- 
TRAL SWEDEN:  I.  SEASONAL  AND  REGION- 
AL DISTRIBUTIONS. 

Linkoeping  Univ.  (Sweden). 

L.  Andersson. 

Nordic  Hydrology  NOHYBB,  Vol.  20,  No.  2,  p 

109-122,  1989.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Drought,  'Soil  moisture  deficiency, 
'Sweden,  'Model  studies,  'Soil  water,  Mathemati- 
cal models,  Recharge,  Soil  absorption  capacity, 
Statistical  analysis. 

Some  commonly  used  assumptions  about  climati- 
cally induced  soil  moisture  fluxes  within  years  and 
between  different  parts  of  a  region  were  chal- 
lenged with  the  help  of  a  conceptual  soil  moisture 
model.  The  model  was  optimized  against  neutron 
probe  measurements  from  forest  and  grassland 
sites.  Five  10  yrs  and  one  105  yrs  long  climatic 
records,  from  the  province  of  Ostergotland,  situat- 
ed in  south-central  Sweden,  were  used  as  driving 
variables.  It  was  concluded  that  some  of  the  tested 
assumptions  should  not  be  taken  for  granted. 
Among  these  were  the  beliefs  that  interannual  vari- 
ations of  soil  moisture  contents  can  be  neglected  in 
the  beginning  of  the  hydrological  year  and  that 
soils  usually  are  filled  up  to  field  capacity  after  the 
autumn  recharge.  The  calculated  climatic  induced 


dryness  was  estimated  to  be  rather  insensitive  to 
■    '/I  climatic  stations  within  the  region 
Monthly    ranges   ol   v>il    moisture   deficH 
1987)  were  shown  to  be  skewed  and  it  is  ti 

■  nded  to  use  medians  and  standard  devi- 
ations in  statistical  analyses  of    normal'  ranges  of 
toil   moisture  deficits    (See  also  W90-O0921)  (Au- 
thor's abstract) 
W 90-00920 


SOIL  MOISTURE  DEFICITS  IN  SOUTH-CEN- 
TRAL SWEDEN:  II.  TRENDS  AND  1  It  r  II  \. 
TIONS. 

Linkoeping  Univ.  (Sweden). 

L.  Anderson. 

Nordic  Hydrology  NOHYBB,  Vol    20,  No.  2,  p 

123-136,  1989.  7  fig,  2  tab,  20  ref 

Descriptors:  'Drought,  'Soil  moisture  deficiency, 
'Sweden,  'Soil  water,  'Model  studies,  'Soil- 
water-plant  relationships,  Forests,  Grasslands,  Cli- 
matology, Statistical  models,  Frequency  analysis, 
Acidity. 

Soil  moisture  fluxes  in  forest  and  grassland  soil 
were  analyzed  for  a  rather  dry  region  in  south- 
central  Sweden  in  order  to  assess  climatologically 
induced  dryness  variability  Time  series  were  con- 
structed, using  a  conceptual  soil  moisture  model, 
optimized  against  neutron  probe  measurements. 
Data  in  a  105  yrs  climatic  record  were  used  as 
driving  variables.  A  method  to  deal  with  the  inho- 
mogeneity  of  the  long  precipitation  record  was 
developed.  It  was  shown  that  large  variations  ex- 
isted, not  only  between  the  median  values,  but 
even  more  for  the  range  of  the  quartiles,  depending 
on  the  choice  of  time  period.  The  statistical  distri- 
bution varied  significantly  even  between  the  two 
50  yrs  series,  where  the  latter  showed  larger  fluc- 
tuations around  the  median  caused  by  a  trend 
towards  increased  amount  of  high  summer  soil 
moisture  deficits.  Estimates  of  the  interannual  vari- 
ations of  possible  water  deficit  stress  on  vegetation 
were  made.  The  only  time  (1883-1987)  when  there 
was  a  calculated  risk  for  drought  stress  on  the 
forest  during  four  consecutive  years  was  during 
1973-1976.  This  might  have  increased  the  vulner- 
ability to  the  threats  of  acidification.  It  was  con- 
cluded that  the  use  of  standard  and  return  periods 
can  hardly  be  justified  as  no  sets  of  average  condi- 
tions exits.  (See  also  W90-OO920)  (Author's  ab- 
stract) 
W90-00921 


DEPTH  DISTRIBUTION  OF  AN  APPLIED 
TRACER  IN  GROUNDWATER  HELD  EXPERI- 
MENTS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00933 


ALGORITHM   FOR   THE   INTERPRETATION 
OF  GROUNDWATER  FIELD  EXPERIMENTS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00934 


RADON  IN  GROUNDWATER:  A  TOOL  TO 
ASSESS  INFILTRATION  FROM  SURFACE 
WATER  TO  AQUIFERS. 

Paul  Scherrer  Inst.,  Villigen  (Switzerland). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-00945 


SALT  REDISTRIBUTION  DURING  FREEZING 
OF  SALINE  SAND  COLUMNS  AT  CONSTANT 
RATES. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 

G.  C.  Baker,  and  T.  E.  Osterkamp. 

Water  Resources  Research  WRERAQ.  Vol.  25, 

No.   8,  p   1825-1831,  August   1989.  7  fig,  24  ref. 
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Descriptors:  *Soil  water,  *Saline  soils,  *Soil  col- 
umns, *Sand.  *  Freezing,  *Salt  rejection,  Particle 
size,  Soil  solution.  Brines. 

Columns  of  sand  with  grain  sizes  from  about  250  to 
600  urn  were  saturated  with  a  sodium  chloride 
solution  with  a  concentration  of  35  parts/thousand 
(ppt)  and  frozen  at  constant  rates  ranging  from  1  to 
20  mm  d-1.  Electrical  conductivity  of  the  soil 
solution,  water  content,  and  temperature  were 
measured  during  the  experiments.  The  interface 
between  the  frozen  and  unfrozen  regions  was 
sharply  defined  and  mechanically  hard  with  no 
evidence  for  a  soft,  ice-bearing  transition  region, 
thicker  than  a  millimeter.  Ice  content  near  the 
interface  was  less  than  50%.  Substantial  salt  redis- 
tribution occurred  with  downward  freezing  but 
not  with  upward  freezing.  For  downward  freezing, 
the  amount  of  salt  rejected  near  the  interface  de- 
creased with  increasing  freezing  rate  and  increased 
with  the  salinity  of  the  soil  solution  in  the  unfrozen 
region.  Salt  redistribution  consisted  of  salt  rejec- 
tion and  brine  drainage  from  an  extended  partially 
frozen  region  just  above  the  interface.  Brine 
drained  from  this  partially  frozen  region  until  the 
ice  content  reached  about  900-950  ppt.  Brine 
drained  through  the  interface  and  mixed-rapidly  in 
the  unfrozen  region,  apparently  by  salt  fingering. 
No  evidence  could  be  found  for  a  salt-enriched 
layer  just  below  the  interface.  There  was  a  layer 
just  above  the  interface,  moving  with  it,  which  was 
undersaturated  at  low  and  oversatured  at  high 
freezing  rates.  An  effective  distribution  coefficient 
may  be  used  in  describing  salt  redistribution  during 
freezing  of  saline  sands.  (Author's  abstract) 
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LEACHING  OF  N  AND  C  FROM  BIRCH  LEAF 
LITTER  AND  RAW  HUMUS  WITH  SPECIAL 
EMPHASIS  ON  THE  INFLUENCE  OF  SOIL 
FAUNA. 

Jyvaeskylae   Univ.    (Finland).    Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2K 
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SOME  BASIC  INFORMATION  FOR  THE 
MANAGEMENT  OF  URBAN  LAKES  NEAR 
PERTH,  WESTERN  AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For   primary   bibliographic   entry   see   Field   5G. 
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USE  OF  DETRENDED  CORRESPONDENCE 
ANALYSIS  TO  IDENTIFY  FACTORS  THAT 
AFFECT  THE  STRUCTURE  OF  AQUATIC 
COMMUNITIES. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B 
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EFFECTIVENESS  OF  LIMING  TO  MITIGATE 
LAKE-WATERSHED  ACIDIFICATION. 

Electric   Power  Research   Inst.,   Palo   Alto,   CA 

Environmental  Science  Dept. 

For   primary   bibliographic   entry   see   Field    5G 
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MERCURY  LEVELS  IN  WALLEYES  FROM 
WISCONSIN  LAKES  OF  DIFFERENT  WATER 
AND  SEDIMENT  CHEMISTRY  CHARACTER- 

Wisconsin  Dept.  of  Natural  Resources,  Madison 

Water  Resources  Research  Section. 

For  primary  bibliographic  entry  see  Field  5B 
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DESIGNING  COST-EFFECTIVE  HABITAT 
MANAGEMENT  PLANS  USING  OPTIMIZA- 
TION METHODS. 

National  Ecology  Center,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  6A 
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1986  LAKE  POWELL  SURVEY. 

Bureau    of   Reclamation,    Denver,    CO.    Surface 

Water  Branch. 

For  primary  bibliographic  entry  see  Field  2J 
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FORMULATION  OF  WATER  QUALITY 
MODELS  FOR  STREAMS,  LAKES,  AND  RES- 
ERVOIRS: MODELER'S  PERSPECTIVE. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

H.  G.  Stefan,  R.  B.  Ambrose,  and  M.  S.  Dortch 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-211198. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche 
Miscellaneous  Paper  E-89-1,  July  1989  Final 
Report.  78p,  7  fig,  1  tab,  180  ref. 

Descriptors:  "Water  quality,  *Model  studies 
♦Lakes,  "Streams,  "Reservoirs,  "Mathematical 
models,  Hydrodynamics,  Sediment  transport,  Or- 
ganic compounds,  Surface  water,  Nutrients. 

An  overview  of  process  descriptions,  assumptions, 
constraints,  and  other  considerations  that  enter  into 
the  development  of  deterministic  mathematical  sur- 
face water  quality  models  is  given  in  this  report. 
Modeling  of  hydrodynamic  transport  is  treated 
separately  for  'standing'  waters  (lakes,  reservoirs, 
ponds,  and  impoundments)  and  flowing  waters 
(rivers  and  streams).  Some  information  on  sedi- 
ment transport  as  it  relates  to  water  quality  is 
presented.  Models  addressing  organic  wastes  and 
nutrients,  synthetic  organic  chemicals,  and  metals 
transport  and  transformation  are  addressed  in  sepa- 
rate sections.  The  review  ends  with  an  outlook 
toward  challenges  and  possible  future  develop- 
ments. (Author's  abstract) 
W90-00145 


RELATIONS  BETWEEN  QUALITY  OF  URBAN 
RUNOFF  AND  QUALITY  OF  LAKE  ELLYN  AT 
GLEN  ELLYN,  ILLINOIS. 

For  primary  bibliographic  entry  see  Field  4C 
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LIMING  PROJECT  HAERSKOGEN  1976-1986- 
WATER  CHEMICAL  AND  BIOLOGIC  RE- 
SPONSE ON  LIMING  IN  SEVEN  WEST  SWED- 
ISH LAKES  (KALKNINGSPROJEKTET  HARS- 
KOGEN  1976-1986:  VATTENKEMISK  OCH  BI- 
LOGISK  RESPONS  PA  KALKNINGSAT- 
GARDER  I  SJU  VASTSVENSKA  SJOAR). 
Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

For   primary   bibliographic   entry   see   Field    5G 
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INCREASED  HEAT  ABSTRACTION  FROM 
LAKES  DURING  THE  WINTER:  METHODS 
OF  ACCELERATING  ICE  FORMATION  ON 
LAKES  IN  ORDER  TO  INCREASE  THE 
AMOUNT  OF  ENERGY  STORED  IN  THEM 
DURING  THE  WINTER  (UKAD  SUOVARME 
PA  VINTERN:  METODER  ATT  PASKYNDA  IS- 
LAGGNINGEN  I  SJOAR  FOR  HOGRE  ENER- 
GIINNEHALL  VINTERTID). 
Swedish  Council  for  Building  Research,  Stock- 
holm. 

S.  Lindahl,  J.  Svensson,  and  M.  Morberg. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88753671/ 
GAR.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  Contract  BFR-R-8-1987,  1987.  26p,  23 
fig,  1  tab.  English  summary. 

Descriptors:  "Lake  Ice,  "Sweden,  "Water  circula- 
tion, "Lakes,  Wind-driven  currents,  Flow  barriers, 
Density  stratification,  Density  currents,  Booms. 

The  objective  of  this  work  has  been  to  investigate 
the  theoretical  and  practical  feasibility  of  reducing 
the  effects  of  wind-induced  mixing.  The  theoretical 
work  has  considered  the  use  of  artificial  flow  bar- 
riers and  the  feasibility  of  influencing  the  ice  for- 
mation process  by  means  of  'artificial'  density  strat- 
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ification  by  supplying  extremely  cold  surface  water 
to  the  lake.  The  work  showed  that  both  methods 
should  give  favorable  results.  Practical  work  con- 
sisted of  testing  the  use  of  flow  barriers,  which  in 
this  case  consisted  of  oil-collecting  booms.  The 
results  indicated  that  booms  have  a  beneficial 
effect  on  the  ice  formation  process.  Reliably  quan- 
tifiable energy  gains  could  not  be  measured,  due  to 
the  large  natural  variations  in  the  lake  heat  content 
from  year  to  year.  However,  the  conclusion  was 
that  the  effect  of  booms  must  be  favorable  due  to 
the  demonstrated  acceleration  of  the  ice  formation 
process.  (Author's  abstract) 
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DISTRIBUTION  AND  ACTIVITY  OF  PICO- 
PHYTOPLANKTON  IN  A  BRACKISH  ENVI- 
RONMENT. 

Messina  Univ.  (Italy).  Dept.  di  Biologia  Animale 

ed  Ecologia  Marina. 

L.  A.  Pomar,  V.  Bruni,  F.  Decembrini,  G.  Giuffre, 

and  T.  L.  Maugeri. 

Progress  in  Oceanography  POCNA8,  Vol.  21   No 

2,  p  129-138,  1988.  5  fig,  25  ref. 

Descriptors:  "Saline  lakes,  "Photosynthesis  "Pro- 
ductivity, "Limnology,  "Plankton,  "Phytoplank- 
ton,  "Brackish  water,  Picoplankton,  Photosynthet- 
ic  bacteria,  Bacteria,  Algae,  Italy,  Distribution  pat- 
terns. 

The  picophytoplankton  in  the  brackish  lake  of 
Faro  (Messina,  Italy)  were  studied  with  particular 
attention  given  to  the  autotrophic  component  and 
its  activity  in  relation  to  seasonal  variation  of  envi- 
ronmental, biotic,  and  abiotic  factors.  The  results 
of  direct  counts  of  the  Faro  lake  water  samples 
show  that  the  autotrophic  population  of  the  pico- 
plankton was  three  times  lower  in  number  with 
respect  to  the  total  picoplankton  for  nearly  the 
whole  period  of  the  study.  The  values  of  the  total 
photosynthetic  rates  obtained  in  this  study  confirm 
the  high  productivity  of  this  brackish  water  envi- 
ronment compared  to  the  sea  nearby.  The  contri- 
bution of  the  picoplankton  to  the  total  assimilation 
of  carbon  in  the  lake  of  Faro,  average  value  of 
38%,  appears  considerably  lower  than  that  found 
both  in  Italian  seas  and  in  open  oceanic  waters. 
The  biomass,  expressed  as  chlorophyll  a,  of  the 
autotrophic  picoplankton  with  respect  to  the  total, 
was  considerably  lower  than  that  of  other  marine 
environments.  In  the  brackish  water  environment 
at  Faro  it  appears  that  the  phytoplankton  fraction 
is  more  efficient  in  using  reduced  illumination 
(Gadsby-PTT) 
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CHEMICAL  COMPOSITION  AND  NUTRIENT 
LOADING  BY  PRECIPITATION  IN  THE  TRA- 
CHYPOGON  SAVANNAS  OF  THE  ORINOCO 
LLANOS,  VENEZUELA. 

Universidad  Simon  Bolivar,  Caracas  (Venezuela). 

Dept.  de  Estudios  Ambientales. 

For  primary  bibliographic  entry  see  Field  2K. 
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SEASONAL  VARIATION  OF  METHANE 
EMISSIONS  FROM  A  TEMPERATE  SWAMP. 

National   Aeronautics  and  Space  Administration, 

Hampton,  VA.  Langley  Research  Center. 

J.  O.  Wilson,  P.  M.  Crill,  K.  B.  Bartlett,  D.  I. 

Sebacher,  and  R.  C.  Harriss. 

Biogeochemistry  BIOGEP,  Vol.  8,  No.  1,  p  55-71, 

January   1989.  6  fig,   1   tab,  37  ref.  NASA  Bios- 

pheric  Research  Program  NASI  16673. 

Descriptors:  "Wetlands,  "Methane,  "Swamps, 
"Temperate  zone,  Fluctuations,  Seasonal  variation, 
Interstitial  water. 

Methane  flux  measurements  were  made  at  four 
sites  in  a  freshwater  temperate  swamp  over  the  13- 
month  period  of  April  1985  through  May  1986. 
Emissions  were  highly  variable  both  between  sites 
and  over  time  at  any  one  site.  Ebullition  from 
sediments  was  an  important  component  of  methane 
release.  Although  release  of  methane  through  bub- 
bling occurred  in  only  19  %  of  the  measurements 
made  between  April  and  June  1985,  when  instru- 
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mentation  allowed  us  to  separate  diffusive  and 
bubble  fluxes,  ebullition  accounted  for  34  "A  <>l  lln 
total  flux  during  this  period  Methane  release  rates 
showed  a  strong  seasonal  variation,  with  highest 
emission  rates  observed  in  early  spring  and  again  in 
late  summer,  which  was  associated  with  changes  in 
plant  growth  and  physiology.  Emission  rates  were 
partially  correlated  with  sediment  temperature,  but 
the  relationship  was  not  straightforward,  and  re- 
sembled a  step  function.  Emissions  responded 
strongly  to  temperature  change  through  the  range 
of  10-16  C.  At  winter  sediment  temperatures  be- 
tween 4-9  C,  CH4  flux  continued  at  low  rates  (0-28 
CH4/sq  m/day;  average  =  7.9  mg  CH4/sq  m/day) 
and  appeared  insensitive  to  changes  in  sediment 
temperature.  Annual  methane  emission  from  three 
constantly  flooded  sites  (mean  water  depth  =  35 
cm)  was  43.7  +/-7.8g/sq  m  (standard  error); 
annual  flux  from  a  bank  site  was  41.4  =/-20.5  g/sq 
m.  A  comparison  of  flux  measurements  from  fresh 
and  saline  wetlands  in  the  immediate  area  of  New- 
port News  Swamp  emphasizes  the  importance  of 
edaphic  factors  in  controlling  flux.  (Author's  ab- 
stract) 
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SEASONAL  AND  INTER-ANNUAL  VARI- 
ATIONS OF  NITROGEN  DIAGENESIS  IN  THE 
SEDIMENTS  OF  A  RECENTLY  IMPOUNDED 
BASIN. 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 

de  Microbiologie  des  Milieux  Aquatiques. 

G.  Billen,  S.  Dessery,  C.  Lancelot,  and  M. 

Meybeck. 

Biogeochemistry  BIOGEP,  Vol.  8,  No.   1,  p  73- 

100,  January   1989.   15  fig,   1  tab,  22  ref,  append. 

Descriptors:  *Storage  reservoirs,  *Lake  sediments, 
"Cycling  nutrients,  "Limnology,  "Nitrogen,  "Dia- 
genesis,  "Sediment-water  interfaces,  Oxygen,  Ni- 
trates, Ammonium,  Seasonal  variation,  Nitrogen 
cycling,  France. 

The  Mery-sur-Oise  (France)  storage  reservoir  is  an 
artificial  basin  of  9  m  average  depth,  fed  by  water 
from  the  river  Oise  with  a  mean  residence  time  of 
about  four  days.  Sediments  are  accumulating  at  a 
rate  of  about  0.7  cm/month.  In  the  sediments,  two 
fractions  of  organic  nitrogen  with  different  rates  of 
bacterial  degradation  could  be  distinguished,  one 
associated  with  fresh  phytoplankton,  the  other 
made  of  detrital  and  more  refractory  compounds. 
The  fluxes  of  oxygen,  nitrate  and  ammonium 
across  the  sediment-water  interface  were  measured 
with  a  bell-jar  system  at  different  seasons  during  a 
3-year  period  following  flooding  of  the  basin.  The 
measurements  showed  clear  seasonal  variations  in 
relation  with  the  variations  of  temperature  and 
input  of  fresh  phytoplanktonic  material  to  the  sedi- 
ment. In  addition,  a  long  term  trend  of  increasing 
ammonium  was  observed.  Measurements  were  also 
carried  out  after  dredging  of  all  accumulated  sedi- 
ments of  the  basin.  They  showed  a  considerable 
reduction  of  the  flux  of  nitrate  to  the  sediments  and 
a  significant  reduction  of  the  flux  of  ammonium  to 
the  water  column.  These  results  are  interpreted  in 
the  light  of  a  non-stationary  model  of  N  diagenesis 
in  accumulating  sediments.  This  model  is  able  to 
predict  at  least  the  general  trends  of  benthic  N 
cycling  of  basins  during  the  early  stage  of  their 
ecological  succession.  (Author's  abstract) 
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HYDROLYSIS  OF  CHLOROSTILBENE 
OXIDE:  I.  HYDROLYSIS  IN  HOMOGENEOUS 
SYSTEMS. 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHARMED  LIFE  OF  A  LAKE  CALLED  PRAI- 
RIE ROSE. 

For   primary   bibliographic   entry   see   Field    5G. 
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EPIPHYTIC  MICROALGAE  ON  NATURAL 
SUBSTRATA  IN  A  HARDWATER  LAKE:  SEA- 
SONAL DYNAMICS  OF  COMMUNITY  STRUC- 
TURE, BIOMASS  AND  ATP  CONTENT. 


North    Carolina    State    Univ.,    Rail  I       i|     oi 

Botany. 

I  M  Burkholder,  and  K  G,  Wetzel 

Archiv  feur  llydrobiologie,  Supplement  AHItSAX, 
Vol  83,  No.  1,  p  1-56,  1989.  24  fig,  15  tab,  123  ref, 
append. 

Descriptors:  "Limnology,  "Ecosystems,  "Lakes, 
"Aquatic  environment,  "Aquatic  plants,  "Algae, 
"Biomass,  Seasonal  variation,  Cycling  nutrients, 
Population  dynamics,  Macrophytes. 

Epiphytic  algal  community  composition,  biovo- 
lume,  pigment  concentrations  and  ATP  content 
were  characterized  throughout  an  annual  cycle, 
from  outer  leaves  of  the  submersed  sedge  Scirpus 
subterminalis  in  a  hardwater,  phosphorus-limited 
north  temperate  lake.  On  outer  Scirpus  leaves, 
maximum  ATP  levels  of  microbial  epiphytes  were 
attained  two  weeks  after  new  ramcts  appeared 
ATP  content  was  positively  correlated  with  algal 
biomass  only  on  aging  macrophyte  tissue  Blue- 
green  algae  contributed  a  mean  of  88%  of  the  total 
algal  cells,  whereas  diatoms  comprised  a  mean  of 
90%  of  the  total  epiphytic  algal  biovolume.  Blue- 
green  algae  were  a  negligible  portion  of  the  algal 
biomass  except  during  autumn,  when  they  contrib- 
uted 40$  of  the  total.  However,  blue-greens  were 
estimated  to  produce  more  than  50%  of  the  total 
algal  carbon;  and  epiphytic  chlorophyll  resulted 
primarily  from  blue-green  algae,  except  on  the 
oldest  leaf  tissue  and  during  colder  periods.  The 
seasonal  dynamics  of  the  epiphytic  community 
proceeded  through  five  phases  over  the  course  of 
macrophyte  growth,  senescene  and  death.  Epiphy- 
tic algae  were  estimated  to  contribute  a  major 
proportion  of  the  total  primary  production  in  the 
lake.  (Author's  abstract) 
W90-00340 


LONG-TERM  AND  SHORT-TERM  VARIA- 
TION IN  THE  PHYSICAL  AND  CHEMICAL 
LIMNOLOGY  OF  A  LARGE,  SHALLOW, 
TURBID  TROPICAL  LAKE  (LAKE  CHAPALA, 
MEXICO). 

Centro  Estudios  Limnologicos,  Guadalajara 
(Mexico). 

J.  G.  Limon,  O.  T.  Lind,  D.  S.  Vodopich,  R. 
Doyle,  and  B.  G.  Trotter. 

Archiv  feur  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  83,  No.  1,  p  57-81,  1989.  8  fig,  5  tab,  63  ref. 
NSF  Grant  INT821349. 

Descriptors:  "Limnology,  "Ecosystems,  "Lakes, 
"Lake  stages,  "Dissolved  solids,  Turbidity,  Hydro- 
logic  cycle,  Cycling  nutrients,  Seasonal  variation. 

Interannual  variation  in  the  physical  and  chemical 
limnology  of  Lake  Chapala,  Mexico  was  much 
greater  than  seasonal  variation.  This  long-term  var- 
iation was  not  due  to  stochastic  events  but  to 
diversion  of  water  for  agriculture  in  the  principal 
watershed.  These  greatly  reduced  inputs  produced 
an  extended  (5  yr)  decline  in  water  volume  of  the 
lake  with  concomitant  increases  in  all  measured 
dissolved  solids  except  for  inorganic  nitrogen. 
Evaporation  has  become  the  principal  source  of 
water  loss.  Short-term  variation  was  strongly  de- 
termined by  the  wet  and  dry  season  differences 
and  by  wind  driven  circulation  patterns.  Water 
chemistry  and  turbidity  each  varied  across  Lake 
Chapala's  shallow  and  continuously  homothermal 
basin.  However,  spatial  variation  in  chemical  prop- 
erties was  much  less  than  that  of  turbidity.  The 
greatest  differences  in  turbidity  were  between  the 
eastern  region  of  the  lake,  which  is  shallower  and 
near  the  source  of  riverine  input,  and  the  rest  of 
the  lake.  Because  of  the  long-term  evaporative 
concentration,  most  chemical  components  (phos- 
phorus, inorganic  carbon,  calcium,  etc.)  were 
present  in  high  concentrations.  The  lake  has  a 
relative  depth  of  only  0.02%  which  makes  it  highly 
susceptible  to  wind-driven  advection  of  dissolved 
materials,  thus  the  chemical  components  varied 
only  slightly  across  the  lake.  Seasonal  variation  in 
these  chemical  components  also  was  relatively 
small  (CV  <  15%)  and  related  directly  to  rainy 
season  dilution  and  dry  season  evaporative  concen- 
tration. Seasonal  variation  in  turbidity  also  related 
directly  to  rainy  and  dry  seasons.  Lower  turbidity 
was  present  during  the  rainy  season  due  to  the 
significant  deepening  of  the  lake  and  the  conse- 


quent lessening  of  clay  resuspension,  even  G 
a  large  lake,  consequences  of  diverting  of  waters 
from  the  riverine  vjurce  upon  water  quality  arc 
evident  The  interannual  changes  that  resulted 
from  such  diversion  serve  as  a  cautionary  model 
for  possible  future  diversions  of  water  inputs  to 
other  tropical  lakes  (Author's  abstract,) 
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RESOURCE  UTILIZATION  OF  COEXISTING 
SPECIES  OF  HYDROPHSYCHIDAE  <TRI- 
CHOPTERA). 

Lund  Univ.  (Sweden)  Stream  and  Bethic  Ecology 

Group. 

L.  B.  Petersen. 

Archiv  feur  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  83,  No.  1,  p  83-119,  1989.  10  fig,  5  tab,  59  ref. 

Descriptors:  "Limnology,  "Ecosystems,  "Aquatic 
environment,  "Food  chains,  "Caddisflies,  "Aquatic 
insects,  "Life  cycles,  Seasonal  variation,  Survival, 
Stream  biota,  Growth  stages. 

Life  histories,  monthly  production  and  food  utiliza- 
tion were  determined  for  three  species  of  the  net 
spinning  caddisfly  Hydropsyche  in  Lerbacken,  a 
headwater  stream  in  south  Sweden.  All  three  spe- 
cies were  univoltine  but  were  separated  in  time  by 
differences  in  larval  instar  development.  Total  hy- 
dropsychid  production,  estimated  by  the  size  fre- 
quency method,  was  4.0  g  DM/yr.  Hydropsyche 
saxonica  had  an  annual  production  of  1.4  g  DM,  H 
angustipennis  produced  0.4  g  DM  and  H.  siltalai 
made  up  2.2  g  DM  of  the  total.  Based  on  gut 
analysis,  preferred  food  items  in  spring  were  mi- 
crocrustacea,  macroinvertebrates  and  detritus- 
diatom  aggregates.  In  summer  this  changed  to 
Keratella  and  Peridinium  with  microcrustacea  and 
invertebrates  having  another  peak  in  late  fall.  Over 
an  annual  cycle,  each  species  experienced  some 
period  when  preferred  items  were  not  in  abun- 
dance. A  combination  of  resources,  temperature, 
food  quality  and  life  cycle  schedule  was  found  to 
explain  differences  in  production  of  the  three  spe- 
cies. However,  the  increase  of  a  resource  did  not 
result  in  a  comparable  increase  in  the  dependent 
variable,  growth  and/or  survival.  Instead,  it  can  be 
thought  of  as  a  binary  system  of  either  on  when 
resources  are  above  a  certain  threshold  level  and 
with  growth  and/or  survivorship  occurring,  or  off, 
with  growth  and/or  survivorship  not  occurring. 
This  allows  a  simple  explanation  of  how  several 
resources,  independent  variables  can  act  together 
to  control  populations.  (Author's  abstract) 
W90-00342 


BURBOT,  LOTA  LOTA,  OF  VILYUYSK  RES- 
ERVOIR. 

Akademiya  Nauk  SSSR,  Yakutsk.  Inst,  of  Biology. 
A.  F.  Kirillov. 

Journal  of  Ichthyology  JITHAZ,  Vol.  28,  No.  2,  p 
49-546,  1988.  6  tab. 

Descriptors:  "Limnology,  "Reservoirs,  "Aquatic 
animals,  "Fish  populations,  "Ecology,  "Aquatic 
populations,  Food  chains,  Aquatic  environment, 
Species  composition. 

Vilyuysk  Reservoir  (USSR)  is  a  channel  type  of 
reservoir  with  a  surface  are  of  2170  sq  km  and  a 
volume  of  35  cu  km.  It  was  constructed  in  1977  on 
the  Vilyuy  River  1335  km  from  its  mouth.  A 
thermocline  forms  in  the  reservoir  in  mid-summer. 
The  difference  in  temperature  between  the  epilim- 
nion  and  hypolimnion  may  be  10-12.5  C  at  depths 
of  35-60  m.  Burbot  (Lota  lota),  which  is  sensitive 
to  environmental  temperature,  has  been  forced  to 
move  from  the  littoral  zone  to  the  hypolimnion. 
Detailed  information  is  provided  on  the  adaptation 
of  burbot  to  the  reservoir.  Roach  and  perch,  the 
most  common  species  in  the  reservoir,  are  the  main 
food  of  the  burbot.  The  composition  of  the  burbot 
diet  is  determined  by  competition  with  other 
fishes:  in  the  1970s,  maximum  competition  devel- 
oped with  whitefish,  and  subsequently  pike  became 
the  main  competitor,  with  a  food  similarity  value 
of  75.7  in  summer  and  81.8  in  winter.  The  high 
growth  rate  is  evidence  of  the  successful  adapta- 
tion of  burbot  to  the  ecological  conditions  of  the 
Vilyuysk  Reservoir.  (Friedmann-PTT) 
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WATER  CYCLE— Field  2 


W90-00375 


OBSERVATIONS  ON  THE  DOWNSTREAM 
MOVEMENT  OF  JUVENILE  FISHES  IN  THE 
ATREK  RIVER. 

For  primary  bibliographic  entry  see  Field  2E 
W90-00376 


GYPSUM  OCCURRENCE  IN  SOILS  ON  THE 
MARGIN  OF  SEMIPERMANENT  PRAIRIE 
POTHOLE  WETLANDS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2K 
W90-00383 


GEOCHEMISTRY  OF  HYDRIC  SOIL  SALINI- 
TY IN  A  RECHARGE-THROUGHFLOW-DIS- 
CHARGE  PRAIRIE-POTHOLE  WETLAND 
SYSTEM. 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For   primary   bibliographic   entry   see   Field   2G 

W90-0O384 


FIELD  TECHNIQUE  FOR  MEASURING  WET- 
LAND SOIL  PARAMETERS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

S.  P.  Faulkner,  W.  H.  Patrick,  and  R.  P.  Gambrell. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  3,  p  883-890,  May/June  1989.  7  fig,  33 
ref.  US  Army  Corps  of  Engineers  Waterways  Ex- 
periment  Station  Contract  DACW  39-81-6-0032. 

Descriptors:  *Wetlands,  *Soil  physical  properties, 
*Soil  properties,  "Oxidation-reduction  potential, 
*Soil  water  table.  On-site  data  collections,  Sam- 
pling, Iron,  Soil  chemistry. 

Delineating  wetlands  from  nonwetlands  in  season- 
ally inundated  ecosystems  is  often  difficult  and 
requires  data  on  soil  functions  and  attributes.  Tech- 
niques (including  equipment  design,  construction, 
and  installation)  for  assessing  wetland  soil  at- 
tributes have  been  developed  that  allow  direct 
field  measurements  of  soil  02  content,  oxidation- 
reduction  potential,  water-table  depth,  and  pres- 
ence of  ferrous  iron.  Soil  02  content  is  measured 
from  diffusion  chambers  with  a  specially  fitted 
polarographic  probe.  Redox  potential  is  measured 
with  permanently  installed  platinum  electrodes  and 
a  voltmeter.  Determination  of  water-table  depth 
may  require  piezometers  in  addition  to  unlined 
observation  wells.  The  presence  of  ferrous  iron  can 
be  detected  with  alpha,alpha,-dipyridyl  and  indi- 
cates anaerobic  conditions,  although  interpretation 
and  extrapolation  of  results  must  be  carefully 
made.  These  parameters  are  particularly  diagnostic 
and  results  of  field  studies  reveal  their  dynamic 
nature  and  utility  in  wetland  delineation  efforts. 
(Author's  abstract) 
W90-OO386 


the  growing  season.  The  fluctuations  were  related 
to  changes  in  the  concentration  of  readily  degrad- 
able  protein  as  estimated  by  K  sub  t.  Utilization  of 
amino  acids  was  9  to  57  times  greater  than  the 
utilization  of  protein,  and  the  turnover  time  for 
amino  acids  was  1.6  to  3.7  h.  (Author's  abstract) 


KINETIC  ANALYSIS  OF  PROTEIN  DEGRADA- 
TION BY  A  FRESHWATER  WETLAND  SEDI- 
MENT COMMUNITY. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biology. 
H.  W.  Cunningham,  and  R.  G.  Wetzel. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  8,  p  1963-1967,  August 
1989.  3  fig.  20  ref.  Department  of  Energy  grant 
DE-FG02-87ER-60515  and  NSF  grant  IBMS-75- 

Descriptors:  *Nutrients,  "Limnology,  "Wetlands, 
•Proteins,  "Amino  acids,  "Microbial  degradation! 
"Mineralization,  Sediments,  Kinetics. 

The  mineralization  of  proteins  by  the  sediment 
microflora  of  a  freshwater  wetland  conformed  to  a 
kinetic  model  developed  for  polymer  degradation. 
The  maximum  velocity  of  protein  mineralization 
ranged  from  2,078  to  147  nmol  of  protein/cu  cm/h 
from  May  to  October.  The  turnover  time  of  pro- 
tein was  13  t  69  h.  A  statistical  comparison  of  the 
kinetic  parameters  by  the  standard  error  of  the 
estimate  demonstrated  that  protein  degradation  ex- 
hibited significant  random  fluctuations  throughout 


SEASONAL  CYCLE  OF  THERMOCYCLOPS 
CRASSUS  (FISCHER,  1853) 

(COPEPODA:CYCLOPOIDA)  IN  A  SHALLOW 
EUTROPHIC  LAKE. 

Ulm  Univ.  (Germany,  F.R.).  Dept.  of  Biology  III 
G  Maier. 

Hydrobiologia  HYDRB8,  Vol.  178,  No  1  p  43-58 
July  10,  1989.  12  fig,  5  tab,  48  ref. 

Descriptors:  "Copepods.  "Eutrophic  lakes.  "Ther- 
mocyclops,  "West  Germany,  Seasonal  variation, 
Population  density,  Reproduction.  Water  tempera- 
ture, Gronne  Lake. 

The  seasonal  cycle  of  Thermocyclops  crassus  was 
studied  from  1985-87  in  the  Gronne.  a  shallow 
productive  lake.  T.  crassus  was  present  from  late 
April  to  early  October,  while  water  temperature 
was  above  10  C.  It  produced  three  generations  per 
year.  Population  peak  was  usually  reached  by  the 
second  generation,  in  August.  'Abundance  was 
positively  correlated  with  water  temperature.  Fe- 
males carried  18.3  to  32.3  eggs  on  average.  Repro- 
duction rates  were  highest  in  July  and  August.  Sex 
ratio  was  low,  as  females  generally  outnumbered 
males.  Between  October  and  April  copepodites  4 
went  in  diapause,  predominantly  in  the  deepest 
part  of  the  lake  and  0-4  cm  deep  in  the  bottom 
mud.  Variations  in  body  size  were  low  across  the 
year.  T.  crassus  coexisted  with  the  cyclopids.  Cy- 
clops vicinus  and  Mesocyclops  leuckarti.  In  1985 
and  1986,  abundances  of  M.  leuckarti  were  low, 
while  those  of  T.  crassus  and  C.  vicinus  were  high! 
In  1987  lower  water  temperatures,  caused  by  cold 
weather,  resulted  in  a  marked  decrease  of  the 
population  density  of  T.  crassus,  while  the  abun- 
dance of  M.  leuckarti  increased,  and  density  of  C. 
vicinus  remained  high.  Comparison  of  the  egg 
duration  times  of  T.  crassus,  C.  vicinus  and  M 
leuckarti  showed  that  at  15  C  and  below  T.  crassus 
may  be  outcompeted  by  its  comparatively  longer 
egg  development  times.  However,  experiments'"  in 
hmnocorrals  showed  that  T.  crassus  has  an  advan- 
tage over  C.  vicinus  when  fish  predation  is  high. 
(Author's  abstract) 
W90-00402 


CHEMICAL  MODELLING  APPLICATIONS  TO 
EXPERIMENTAL  RECIRCULATING 

STREAMS. 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-00403 


ATLANTIC  SALMON  (SALMO  SALAR) 
SMOLT  PRODUCTION  IN  A  NEWFOUND- 
LAND RIVER  SYSTEM  CHARACTERIZED  BY 
LACUSTRINE  HABITAT. 

Department  of  Fisheries  and  Oceans.  St.  John's 

(Newfoundland).  Science  Branch. 

For  primary  bibliographic  entry  see  Field  81. 

W90-00407 


CENTRAL  ASIAN  IRRIGATION  CANALS  AND 
SOME  ASPECTS  OF  THEIR  ALGAL  FLORA. 

Tashkent    State    Pedagogical    Inst.    Nizami    SSR. 

Dept.  of  Botany. 

A.  E.  Ergashev. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  7,  No.  1,  p  83-94,  1989.  7  fig.  2  tab 

24  fig. 

Descriptors:  "Algae,  "Irrigation  canals,  "Algal 
growth,  "Water  chemistry.  Optical  properties. 
Physical  properties,  Solar  radiation.  Water  temper- 
ature, Transparency,  Flow,  Salinity,  Floods,  Sea- 
sonal variation,  Diatoms,  Cyanophyta,  Species 
composition. 

Of  the  factors  governing  algal  growth  in  Central 
Asian  canals,  light  and  temperature  are  known  to 


Lakes — Group  2H 

be  determinative  because  other  environmental  fac- 
tors are  at  their  optimum.  However,  as  solar  radi- 
ation increases  and  temperature  rises  in  the  late 
spring  and  early  summer,  the  flood  period  starts. 
The  water  rises  in  rivers  and  canals,  its  transparen- 
cy sharply  decreases,  the  flow  rate  increases,  and 
salinity  is  reduced.  Conversely,  as  solar  radiation 
and  temperature  decrease  in  autumn,  the  discharge 
diminishes  and  the  water  level,  flow,  transparency, 
and  salinity  increase.   Phytoplankton  is  normally 
lacking  in  these  canals  due  to  the  low  transparen- 
cy. However,  phytobenthic  associations  have  been 
found  at  depths  down  to  1  m.  In  the  flood  period 
(spring  and  early  summer)  algal  abundance  drops 
sharply  due  to  the  loss  of  transparency.  In  the  late 
summer  and  early  autumn,  the  canals  are  charac- 
terized by  high  abundance  and  great  species  diver- 
sity of  algae  as  a  result  of  the  higher  transparency. 
In  late  autumn,  cell  numbers  and  diversity  decrease 
due  to  the  declining  temperature  and,  in  numerous 
distributing  canals,  the  cessation  of  water  supply. 
Diatoms,  blue-green  algae  and  green  algae  domi- 
nate among  the  algal  flora  of  the  canals.  The  biotic 
structure  changes  along  the  length  of  the  canals. 
On  canals  fed  by  mountain  rivers,  only  10-12%  of 
the  total  number  of  algal  species  occur  along  the 
full  length.  Most  species  are  confined  to  the  upper 
reaches.  As  the  water  runs  downwards,  its  turbidi- 
ty rises  and  results  in  the  gradual  disappearance  of 
many  algae  species.  In  canals  fed  by  lowland  rivers 
there  is  no  great  difference  in  the  physicochemical 
conditions  along  the  full  length  and.  consequently, 
no  substantial  longitudinal  gradient  in  species  com- 
position. (Author's  abstract) 
W90-00408 


VARIATION  OF  PHYTOPLANKTON  IN  A 
TROPICAL  ESTUARY  (VELLAR  ESTUARY 
BAY  OF  BENGAL,  INDIA). 

Annamalai  Univ..  Annamalamagar  (India).  Centre 

of  Advanced  Study  in  Marine  Biology. 

P.  Mani,  and  K.  Krishnamurthy. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  7,  No.  1.  p  109-115,  .->89    1  fig   4 

tab,  18  ref.  S' 

Descriptors:  "Phytoplankton,  "Estuaries,  "India. 
Species  composition.  Species  diversity.  Diatoms, 
Dinoflagellates.  Chlorophyta.  Cyanophyta.  Chry- 
sophyta.  Salinity,  Seasonal  variation,  Vellar  Estu- 
ary, Bay  of  Bengal. 

A  study  of  phytoplankton  species  composition  and 
community  structure  was  carried  out  in  the  marine 
and  gradient  zone  of  Vellar  estuary  from  January 
to  December,  1983.  The  phytoplankton  communi- 
ty consisted  of  diatoms  (90  species),  dinoflagellates 
(21  species),  Chlorophyceae  (3  species),  Cyano- 
phyceae  (2  species)  and  Chrysophyceae  (1  species). 
Diatoms  were  always  dominant  in  the  population. 
Important  dominant  species  included  Pleurosigma 
elongatum,  P.  mormanii,  Rhizosolenia  spp..  Tha- 
lassionema  nitzschioides  and  Thalassiothrix  frauen- 
feldii.  Of  the  various  factors,  salinity  seems  to  have 
the  most  influence  on  the  composition  of  phyto- 
plankton species.  Species  diversity  ranged  between 
0.7  and  4.2  units/individual,  and  was  lowest  in  the 
monsoon  season  and  highest  in  summer.  Generally 
species  diversity  was  influenced  more  by  the  distri- 
bution of  individuals  among  the  species  (eveness) 
than  the  number  of  species  or  salinity.  Higher 
eveness  values  coincided  with  low  dominance  indi- 
ces and  vice  versa,  supporting  the  definition  of 
eveness  as  opposed  to  the  dominance  index.  (Au- 
thor's abstract) 
W90-00409 


APPLICATION  OF  THE  QWASI  (QUANTITA- 
TIVE WATER  AIR  SEDIMENT  INTERAC- 
TION) FUGACITY  MODEL  TO  THE  DYNAM- 
ICS OF  ORGANIC  AND  INROGANIC  CHEMI- 
CALS IN  LAKES. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  5B 
W90-00435 


EFFECT  OF  THE  MICROBIAL  POPULATION 
SIZE  ON  THE  DEGRADATION  OF  LINEAR 
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ALKYLBENZENE     SULFONATE      IN      LAKE 
WATER. 

Oesellschafl  fuer  Strahlen    mid  Umweltforschung 

m.b.H.   Muenchen,   Ni-uhcrbcrg  (Germany,  F.R.). 

Inst,  fuer  Oekologische  Chemic. 

For  primary  bibliographic  entry  see  Field  5B, 

W90-00441 


ROLE  OF  THE  MISSISSIPPI  RIVER  IN  WET- 
LAND LOSS  IN  SOUTHEASTERN  LOUISI- 
ANA, U.S.A. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-00446 


ESTIMATION  OF  MIXING  RATES  IN  WEST- 
ERN LAKE  ONTARIO  SEDIMENTS  BY 
FINITE  ELEMENT  ANALYSIS  OF  210PB  PRO- 
FILES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00447 


MICROBIAL  LIFE  IN  THE  TERRESTRIAL 
SUBSURFACE  OF  SOUTHEASTERN  COAST- 
AL PLAIN  SEDIMENTS. 

Environment  America,  Inc.,  Augusta,  GA. 

For   primary   bibliographic   entry   see   Field    2G. 

W90-00464 


EFFECT  OF  PARTICLE  SIZE,  CHEMISTRY 
AND  MINERALOGY  OF  RIVER  SEDIMENTS 
ON  PHOSPHATE  ADSORPTION. 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-OO503 


CORRESPONDENCE  BETWEEN  THE  DISTRI- 
BUTION OF  FISH  ASSEMBLAGES  IN  WIS- 
CONSIN STREAMS  AND  OMERNIK'S  ECORE- 
GIONS. 

Wisconsin  Dept.  of  Natural  Resources,  Fitchburg. 

J.  Lyons. 

American    Midland    Naturalist    AMNAAF,    Vol. 

122,  No.  1,  p  163-183,  July  1989.  4  fig,  6  tab,  43  ref. 

Wisconsin  Dingell-Johnson  Project  F-83-R,  Study 

RS043. 

Descriptors:  *Wisconsin,  *Fish  populations, 
'Aquatic  habitats,  *Aquatic  environment,  *Fish 
management,  'Resources  management,  Omerniks 
ecoregions,  Statistical  analysis,  Multivariate  analy- 


Most  of  Wisconsin  is  in  four  of  the  ecoregions 
devised  by  Omernik  which  are  based  on  similar 
land-surface  form,  soils,  potential  natural  vegeta- 
tion and  land  use,  and  are  used  for  aquatic  re- 
sources management.  Multivariate  analyses  of  fish 
and  habitat  data  from  three  size-classes  of  streams 
in  western  and  southern  Wisconsin  were  used  to 
evaluate  the  correspondence  between  ecoregions 
and  geographic  patterns  in  the  distribution  of  fish 
assemblages.  Overall,  correspondence  was  better 
than  expected  by  chance,  and  improved  with  in- 
creasing stream  size.  For  all  three  size-classes  of 
streams,  agreement  between  the  ecoregion  classifi- 
cation of  sampling  stations  and  a  classification 
based  on  a  nonhierarchical  cluster  analysis  of  fish 
species  abundance  data  was  statistically  significant. 
Detrended  correspondence  analysis  ordinations  of 
fish  data  showed  differences  among  sampling  sta- 
tions that  were  associated  with  ecoregion  member- 
ship. Catches  of  several  fish  species  differed  signifi- 
cantly among  ecoregions,  even  with  conservative 
significance  levels.  However,  the  ecoregion  classi- 
fication was  fairly  imprecise,  and  some  sampling 
stations  were  more  similar  to  stations  in  other 
ecoregions  than  they  were  to  stations  in  their  own 
ecoregion.  Thus,  in  Wisconsin,  ecoregions  will  be 
most  useful  in  setting  management  policies  for 
broad  geographic  areas  containing  many  streams, 
and  less  useful  in  dealing  with  limited  geographic 
areas  and  individual  streams.  Several  analyses  sug- 
gested that  data  on  four  general  habitat  character- 


istics,   water    temperature,    stream    gradii  I 
strate  composition  and  shoreline  vegetation  char- 
acteristics, could  be  used  to  develop  a  more  precise 
classification     of     Wisconsin     streams      However, 
unlike   the  ecoregion   classification,    (his  classifica- 
tion would  probably  be  applicable  only  to  Wiscon- 
sin  and   only    to   fish    assemblages    (Autho 
stract) 
W90-(X)520 


STATE  OF  AN  ARID  IRRIGATION  RESER- 
VOIR STALKED  WITH  WASTEWATER  EF- 
FLUENT AND  STORM  INDUCED  FLOWS. 

Yarmouk  Univ .,  Irbid  (Jordan)  Dept  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-(X)544 


ISOLATION  OF  SAPROIJiGNIACEAE  FROM 
TIGRIS  RIVER  AND  NOTES  ON  THEIR  OC- 
CURRENCE IN  WINTER  SEASON. 

Biological  Research  Center,  Baghdad  (Iraq)   Dept 

of  Hydrobiology. 

A.  N.  Butty. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  5,  p  505-513,  July  1989.  1 

fig,  4  tab,  1 5  ref. 

Descriptors:  'Species  composition,  'Iraq,  'Aquat- 
ic fungi,  'Tigris  River,  Temperature,  Saprolegnia- 
ceae,  Achlya,  Saprolegnia,  Dichtyuchus,  Calyptra- 
legnia,  Oospores. 

A  field  study  of  Saprolegniaceae  was  designed  to 
determine  the  distribution  of  these  fungi  in  the 
Tigris  River  and  the  environmental  factors  influ- 
encing their  occurrence.  Monthly  samples  were 
collected  from  three  stations  from  November  1987 
to  February  1988.  Of  the  genera  identified  from 
the  isolated  fungi,  Achlya  and  Saprolegnia  had  the 
greatest  species  diversity  with  seven  and  three 
species,  respectively.  The  twelve  species  identified 
were:  Achlya  prolifera,  A.  aff.  caroliniana,  A.  po- 
lyandra,  A.  americana,  A.  racemosa,  A.  trelea- 
seana,  A.  debaryana,  Saprolegnia  ferax,  S  uligin- 
osa,  S.  terrestris,  Dichtyuchus  magnusii,  and  Ca- 
lyptralegnia  ripariensis.  A.  polyandra  was  the  most 
abundant  species.  Out  of  153  isolates  63  reached 
sexual  maturity.  Oospore  type  is  the  major  mor- 
phological factor  correlated  with  seasonal  perio- 
dicity of  many  species  in  this  fungi  family.  Tem- 
perature is  the  most  important  single  factor  deter- 
mining the  occurrence  of  fungi,  and  a  negative 
correlation  was  observed  between  number  of  iso- 
lates and  temperature  (r  =  -0.72)  with  the  highest 
number  of  isolates  occurring  in  December  and 
January.  (White-Reimer-PTT) 
W90-00545 


CONTRIBUTION  OF  PICOPLANKTON  TO 
PRIMARY  PRODUCTION  AND  THE  CON- 
TENT OF  CHLOROPHYLL  'A'  IN  EUTRO- 
PHIC  WATERS  AS  EXEMPLIFIED  BY  SEVAS- 
TOPOL BAY. 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 
L.  V.  Stelmakh. 

Oceanology  ONLGAE,  Vol.  28,  No.  1,  p  95-99, 
1988.  14  ref. 

Descriptors:  'Phytoplankton,  'Primary  productiv- 
ity, 'Sevastopol  Bay,  'Eutrophic  waters,  'Chloro- 
phyll a,  Seasonal  variation,  Picoplankton,  Oligo- 
trophic  waters,  Size  variation. 

The  contribution  of  picoplankton  to  primary  pro- 
duction and  the  content  of  chlorophyll  a  in  eutro- 
phic waters  as  exemplified  by  the  Bay  of  Sevasto- 
pol was  studied.  Samples  were  collected  from 
April  1985  to  March  1986  every  10  to  20  days  and 
filtered  through  a  nylon  sieve  with  a  cell  diameter 
of  150  microm  to  remove  large-size  zooplankton. 
In  the  bay,  production  of  phytoplankton  were  sub- 
ject to  great  variations  both  within  each  season  and 
from  season  to  season.  The  share  of  primary  pro- 
duction and  chlorophyll  a  created  by  picoplankton 
(0.45-2.5  microm)  was  on  the  average  20-44% 
during  the  year,  which  was  approximately  half  the 
level  of  the  oligotrophic  waters  of  the  ocean.  Pico- 
plankton of  the  waters  studied  was  represented  by 


eucaryotes  with  a  cell  diameter  generally  in  the  2-3 
range      I  he   contribute  ■unulest 

fraction  of  phytoplankton  <h  I 

primary  producuon  and  it 

a  was  insignificant,  amounting  to  <J-4%  It  is  sup- 
posed the  level  of  upply  and,  conse- 
quently, the  trophicity  of  waters  determine  the 
percentage  of  primary  production  and  chlorophyll 
a  contributed  by  picoplankton  the  more  oligotro- 
phic the  waters,  the  greater  the  contribution  of  the 
picoplankton  to  the  primary  productivity  (White- 
Reimer  I' I  l> 
W90-00547 


STORAGE-YIELD  RELATIONSHIPS  TOR  RES 
I  RVOIRS  BY  A  SI  01  I  N  HAL-OPERATION 
ALGORITHM  AND  COMPARISONS  WITH 
GOULD'S  PROBABILITY  MATRIX  METHOD. 
Cukurova  Univ.,  Adana  (Turkey)  Dept  of  Civil 
Engineering. 
T.  Haktanir. 

Journal  of  Hydrology  JHYDA7,  Vol  109.  No  1-2. 
p  43-56,  July  1989  6  fig.  2  tab,  15  ref. 

Descriptors:  'Reservoir  operation.  'Reservoirs, 
'Reservoir  capacity,  'Reservoir  storage,  'Turkey, 
'Algorithms,  Gould  method. 

An  algorithm  was  developed  to  compute  the  no- 
shortage  storage  capacity  versus  any  regulation 
including  lake  evaporation  losses  and  dead  storage. 
Six  stations  in  the  Seyhan  Basin  were  put  into  one 
group  and  six  stations  in  the  Ceyhan  Basin  were 
put  in  another  group.  Each  group  was  run  sepa- 
rately using  the  monthly  streamflow  simulation 
package,  HEC-4,  to  obtain  1000-yr  long  synthetic 
records.  Results  of  this  procedure  indicated  that 
storages  from  about  50-yr  long  historical  records 
of  the  twelve  streams  in  Turkey  were  much  great- 
er than  1%  risk  storages  of  Gould's  probability 
matrix  method.  It  is  argued  that  the  Gould  method 
underestimates  the  necessary  storages.  Once  an 
appropriate  synthetic  flow  generation  method  suit- 
able to  the  streams  in  question  is  found,  1000-yr  or 
longer  synthetic  records  can  be  generated  and  split 
into  many  n-yr  segments.  By  applying  a  sequential- 
operation  type  of  algorithm  to  each  one  of  these 
segments,  so  many  storages  versus  any  regulation 
can  be  obtained,  to  which  a  probability  model  can 
be  fit,  and  a  critical  storage  value  with  the  desired 
exceedence  probability  can  be  found.  Later,  any 
risk  storages  computed  in  this  manner  can  be  divid- 
ed by  no-failure  storage  of  the  single  historical 
record,  and  practical  ratios  can  be  determined 
(White-Reimer-PTT) 
W90-00576 


RELATIONSHIP  BETWEEN  SEDIMENTARY 
DIATOM  ASSEMBLAGES  AND  LAKEWATER 
PH  IN  35  QUEBEC  LAKES,  CANADA. 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

A.  S.  Dixit,  S.  S.  Dixit,  and  R.  D.  Evans. 

Journal  of  Paleolimnology,  Vol.  1,  No.  1,  p  23-38, 

July  1988.  6  fig,  3  tab,  41  ref. 

Descriptors:  'Diatoms,  'Lake  sediments,  'Hydro- 
gen ion  concentration,  'Acid  rain  effects,  'Quebec, 
'Acidity,  'Acidification,  'Paleolimnology.  Species 
composition,  Regression  analysis,  Mathematical 
models. 

Surface  sediment  diatoms  from  35  soft-water  lakes 
in  southern  Quebec  were  studied  to  examine  the 
relationship  with  lakewater  pH.  The  lakes  ranged 
in  pH  from  5.25  to  7.66.  The  species  composition 
and  relative  abundance  of  diatoms  in  the  study 
lakes  are  found  to  be  closely  related  to  pH  and/or 
factors  closely  associated  with  pH.  Predictive 
models  were  developed  to  infer  lakewater  pH 
using  simple  linear  regression  equations  of  index 
alpha,  index  B,  and  multiple  regressions  using  pH 
preference  categories.  Among  the  predictive 
models  examined,  the  multiple  regression  tech- 
nique provided  the  highest  correlation  coefficient 
(r  squared  =  0.88)  and  the  lowest  standard  error 
(0.26  of  a  pH  unit)  in  computing  diatom-inferred 
pH.  This  model  appears  to  be  the  most  appropriate 
to  reconstruct  lake  pH  histories  in  the  Quebec 
region.  (Author's  abstract) 
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ESTIMATION  OF  PH  OPTIMA  AND  TOLER- 
ANCES  OF  DIATOMS  IN  LAKE  SEDIMENTS 
BY  THE  METHODS  OF  WEIGHTED  AVERAG- 
ING, LEAST  SQUARES  AND  MAXIMUM 
LIKELIHOOD,  AND  THEIR  USE  FOR  THE 
PREDICTION  OF  LAKE  ACIDITY. 
Kuopio  Univ.  (Finland).  Dept.  of  Environmental 
Hygiene. 

J.  Oksanen,  E.  Laara,  P.  Huttunen,  and  J. 
Merilainen. 

Journal  of  Paleolimnology,  Vol.  1,  No  1,  p  39-49 
July  1988.  3  fig,  3  tab,  31  ref. 

Descriptors:  'Diatoms,  *Lake  sediments,  "Hydro- 
gen ion  concentration,  *Acid  rain,  "Finland, 
"Acidity,  "Acidification,  Least  squares  method, 
Weighted  averaging  method,  Maximum  likelihood 
method,  Mathematical  models. 

Ecological  optima  and  tolerances  with  respect  to 
autumn  pH  were  estimated  for  63  diatom  taxa  in  47 
Finnish  lakes.  The  methods  used  were  weighted 
averaging  (WA),  least  squares  (LS)  and  maximum 
likelihood  (ML),  the  two  latter  methods  assuming 
the  Gaussian  response  model.  WA  produces  opti- 
mum estimates  which  are  necessarily  within  the 
observed  lake  pH  range,  whereas  there  is  no  such 
restriction  in  ML  and  LS.  When  the  most  extreme 
estimates  of  ML  and  LS  were  excluded,  a  reason- 
ably close  agreement  among  the  results  of  different 
estimation  methods  was  observed.  When  the  spe- 
cies with  unrealistic  optima  were  excluded,  the 
tolerance  estimates  were  also  rather  similar,  al- 
though the  ML  estimates  were  systematically- 
greater.  The  parameter  estimates  were  used  to 
predict  the  autumn  pH  of  34  other  lakes  by  weight- 
ed averaging.  The  ML  and  LS  estimates  including 
the  extreme  optima  produced  inferior  predictions. 
A  good  prediction  was  obtained,  however,  when 
prediction  with  these  estimates  was  additionally 
scaled  with  inverse  squared  tolerances,  or  when 
the  extreme  values  were  removed  (censored).  Tol- 
erance downweighting  was  perhaps  more  efficient, 
and  when  it  was  used,  no  additional  improvement 
was  gained  by  censoring.  The  WA  estimates  pro- 
duced good  predictions  without  any  manipulations, 
but  these  predictions  tended  to  be  biased  towards 
the  centroid  of  the  observed  range  of  pH  values. 
At  best,  the  average  bias  in  prediction,  as  measured 
by  mean  difference  between  predicted  and  ob- 
served pH,  was  0.082  pH  units  and  the  standard 
deviation  of  the  differences,  measuring  the  average 
random  prediction  error,  was  0.256  pH  units.  (Au- 
thor's abstract) 
W90-00592 


STANDING  CROP  AND  PROCESSING  OF 
RAINFOREST  LITTER  IN  A  TROPICAL  AUS- 
TRALIAN STREAM. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Zoology. 

R.  G.  Pearson,  R.  K.  Tobin,  R.  E.  W.  Smith,  and 

L.  J.  Benson. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    115 

No.  4,  p  481-498,  June  1989.  4  fig,  2  tab,  38  ref. 

Descriptors:  "Rain  forests,  "Australia,  "Streams, 
"Litter,  "Standing  crops,  "Leaves.  "Macroinverte- 
brates,  "Tropical  regions,  Caddisflies.  Riffles,  Sea- 
sonal variation,  Yuccabine  Creek. 

Standing  crop  of  litter  in  Yuccabine  Creek,  an 
Australian  upland  rainforest  stream,  varied  from 
2.4  0.5  to  11.5  2.7  g  dry  wt  per  1/16  sq  m.  was 
greatest  in  the  late  dry  season  (October,  early 
summer),  and  differed  substantially  between  years, 
because  of  variations  in  retention  rate  rather  than 
in  litterfall.  Predominant  macroinvertebrates  in 
natural  litter  packs  (82%  by  numbers)  were  caddis 
larvae  (Trichoptera:  Leptoceridae  and  Calamocer- 
atidae)  which  appeared  to  be  the  main  shredders  of 
leaf  litter.  Rates  of  litter  processing  in  the  stream 
were  estimated  using  artificial  litter  packs  of  single 
or  mixed  species  and  of  fresh  or  aged  leaves. 
Macroinvertebrates  accounted  for  up  to  77%  of 
processing-  after  64  days  (aged  leaves),  but  there 
was  great  variation  between  experiments  accord- 
ing to  differences  in  leaf  species,  pool  or  riffle 
environments,  and  time  of  year.  The  most  rapid 


processing  resulted  in  a  processing  coefficient  (-k) 
value  of  0.017,  and  50%  decay  value  (T50)  of  32  d 
for  fresh  leaves  of  mixed  species.  For  aged  leaves 
(pre-leached)  the  greatest  decay  rate  produced  a 
T50  value  of  32  d  (the  exponential  model  was 
inapplicable  so  -k  could  not  be  calculated  in  this 
case).  The  slowest  processing  (estimated  T50  > 
400  d)  was  for  fresh  Rhodamnia  sessiliflora  leaves. 
There  was  no  apparent  relationship  between  tem- 
perature and  processing  rate  in  the  field,  but  this 
result  may  have  been  due  to  a  great  abundance  of 
litter  in  summer.  The  observed  variation  in  the 
results  was  caused  largely  by  local  factors  such  as 
leaf  species,  the  presence,  abundance  and  distribu- 
tion of  shredders,  and  the  temporal  changes  in 
standing  crop  of  litter  and  abundance  of  shredders. 
(Author's  abstract) 
W90-00593 


BIOGEOCHEMICAL     SURVEY     OF     RIVERS 

AND  STREAMS   IN  THE  MOUNTAINS   AND 

FOOT-HILLS       PROVINCE       OF       ARCTIC 

ALASKA. 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Biological  Sciences. 

M.  A.  Lock,  T.  E.  Ford,  D.  M.  Fiebig,  M.  C. 

Miller,  and  M.  Hullar. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    115 

No.  4,  p  499-521,  June  1989.  9  fig,  2  tab,  39  ref! 

Descriptors:  "Biochemistry,  "Limnology.  "Cold 
regions,  "Alaska,  "Arctic,  "Mountains,  "Tundra, 
"Rivers,  "Streams,  "Geochemistry,  "Water  chem- 
istry. "Microorganisms,  Organic  compounds,  Or- 
ganic carbon.  Ammo  acids.  Phosphorus,  Calcium. 
Sodium,  Magnesium.  Nitrogen,  Nitrates,  Nitrites. 
Ammonium,  Chlorophyll  a,  Hydrogen  ion  concen- 
tration, Conductivity.  Aquatic  bacteria,  Spectral 
analysis. 

Ten  rivers  and  streams  were  sampled  in  the  moun- 
tain and  foothills  provinces  of  arctic  Alaska  in  the 
vicinity  of  the  Brooks  Mountain  range.  Emphasis 
was  upon  the  organic  composition  of  the  water 
including  dissolved  organic  carbon  (OC),  apparent 
molecular  weight  (AMW)  fractions  (0.7  micron- 
300  K,  300-50  K.  5-10  K,  10-1  K  and  <  1  K),  UV- 
visible  absorption  spectra  and  free  dissolved  amino 
acids.  Analyses  for  conductivity,  pH.  alkalinity, 
soluble  reactive  P.  N03-N,  N02-N,  NH4-N,  Ca. 
Mg,  K  and  Na  were  also  carried  out.  Waters  were 
also  monitored  for  chlorophyll-a  content,  bacterial 
densities  and  suspended  microbial  activity.  The 
mountain  and  foothills  rivers  were  separable  on  the 
basis  of  dissolved  OC  content  with  low  concentra- 
tions (0.18-1.84  mg  OC/1)  in  the  mountains  and 
high  concentrations  (2.27-8.41  mg  OC/1)  in  the 
foothills,  AMW  spectra  (foothills  water  character- 
ized by  its  higher  AMW  composition)  and  UV- 
visible  spectra.  The  concentrations  of  amino  acids 
were  extremely  variable  (3.7-272  microgram/1) 
throughout  the  study  area  but  the  %  composition 
for  each  river  were  broadly  similar.  The  mountain 
rivers  were  generally  characterized  by  high  ionic 
contents  and  the  foothills  by  low  ionic  contents. 
while  inorganic  N  and  P  concentrations  were  vari- 
able throughout  the  study  area,  although  the  molar 
N:P  ratio  (average  1 14)  indicated  that  all  the  rivers 
were  P  limited.  There  were  no  discernible  regional 
trends  in  the  concentration  of  suspended  chloro- 
phyll-a, while  bacterial  concentrations  (average 
960,000/ml)  and  microbial  activity  as  C14  acetate 
incorporation  into  lipids  were  generally  higher  in 
the  foothills  province  than  in  the  mountain  prov- 
ince (average  736  DPM/ml/h).  Notably,  the  cell 
specific  microbial  activity  was  negatively  correlat- 
ed with  ammonium  concentrations  and  several 
amino  acids.  (Author's  abstract) 
W90-00594 


RESPIRATION  OF  CHIRONOMUS  LARV4E 
(DIPTERA)  FROM  DEEP  AND  SHALLOW 
WATERS  UNDER  ENVIRONMENTAL  HY- 
POXIA AND  AT  DIFFERENT  TEMPERA- 
TURES. 

Cologne  Univ.   (Germany.   F.R.).   Lehrstuhl  fuer 
Physiologische  Oekologie. 
F.  Bairlein. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  4,  p  523-536,  June  1989.  4  fig,  2  tab,  48  ref. 


Lakes — Group  2H 

Descriptors:  "Limnology,  "Aquatic  insects, 
"Midges,  "Larvae,  "Respiration,  Chironomus, 
Oxygen,  Water  temperature,  Hypoxia. 

Oxygen  consumption  of  the  aquatic  larvae  of  Chir- 
onomus piger,  C.  thummi,  C.  anthracinus  and  C 
plumosus  were  recorded  at  various  temperatures 
and  at  various  oxygen  concentrations.  In  all  species 
tested,  the  oxygen  uptake  increased  with  increas- 
ing experimental  temperature.  However,  the  spe- 
cies differed  in  their  respiratory  response  to  in- 
creasing temperatures.  With  declining  oxygen  con- 
centration in  the  surrounding  water  the  oxygen 
consumption  of  the  larvae  of  various  species 
changed  species-specifically  and  in  relation  to  the 
experimental  temperature.  The  larvae  of  the  two 
shallow  water  species  (C.  piger  and  C.  thummi) 
maintained  a  relatively  constant  respiration  down 
to  low  oxygen  levels  whereas  the  larvae  of  the 
species  from  deep  lakes  (C.  anthracinus  and  C. 
plumosus)  reduced  their  oxygen  consumption  pro- 
gressively with  declining  oxygen  concentrations. 
The  species-specific  variations  in  the  response  to 
declining  oxygen  levels  are  related  to  the  oxygen 
conditions  in  their  special  habitats  and  to  their 
different  resistance  to  anoxia.  (Author's  abstract) 
W90-00595 


STRUCTURE  AND  DYNAMICS  OF  THE  PHY- 
TOPLANKTON ASSEMBLAGES  IN  LAKE 
VOLVI,  GREECE:  II.  PHYTOPLANKTON  BIO- 
MASS  AND  ENVIRONMENTAL  FACTORS. 

Thessaloniki    Univ.,    Salonika    (Greece).    Inst,    of 

Botany. 

M.  Moustaka-Gouni,  and  I.  Tsekos. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    115 

No.  4,  p  575-588,  June  1989.  8  fig.  1  tab.  21  ref 

Descriptors:  "Limnology.  "Greece,  "Lakes,  "Phy- 
toplankton, "Population  dynamics,  Nitrogen  fixa- 
tion, Species  composition,  Biomass,  Cyanophyta. 
Diatoms,  Cryptophytes,  Haptophytes,  Chloro- 
phyta,  Dinoflagellates,  Nutrients,  Ammonia  nitro- 
gen, Phosphorus,  Silica,  Lake  Volvi. 

The  seasonal  development  of  phytoplankton  bio- 
mass in  Lake  Volvi  during  the  period  April  1985- 
August  1986  exhibited  three  annual  peaks  with  a 
tendency  towards  intermediate  pulses  in  the  se- 
quence. The  annual  maxima  ranging  from  3.2-13  g/ 
cu  m  are  within  the  range  considered  as  character- 
istic of  eutrophic  waters.  The  highest  phytoplank- 
ton biomass  developed  after  a  very  dry  period;  the 
nitrogen  fixation  by  nitrogen-fixing  cyanophytes 
and  the  release  of  ammonia-N,  P  and  silica  from 
the  anoxic  sediment  may  have  been  the  main 
sources  of  nutrient  supply  in  Lake  Volvi  during 
the  dry,  warm  period.  Cyanophytes,  diatoms, 
cryptophytes,  chlorophytes,  dinoflagellates  and 
haptophytes,  in  that  order,  were  the  most  impor- 
tant constituents  of  the  lake  phytoplankton.  (Au- 
thor's abstract) 
W90-00596 


SEASONAL  SUCCESSION  OF  PLANKTONTC 
EVENTS  IN  LAKE  AYDAT,  FRANCE:  A  COM- 
PARISON WITH  THE  PEG  MODEL. 

Clermont-Ferrand-2  Univ.,  Aubiere  (France). 
N.  Lair,  and  H.  Ayadi. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115 
No.  4,  p  589-602,  June  1989.  5  fig,  28  ref. 

Descriptors:  "Limnology,  "France,  "Eutrophic 
lakes,  "Phytoplankton,  "Zooplankton,  "Succes- 
sion, Mode!  studies,  Biomass,  Primary  productivi- 
ty. Transparency,  Nitrogen  fixation,  Nutrients. 
Silicates,  Food  chains,  Lake  Aydat. 

The  theoretical  concepts  underlying  the  Plankton 
Ecology  Group  (PEG)  model  and  its  causal  expla- 
nations apply  to  the  seasonal  succession  of  plank- 
tonic  communities  of  Lake  Aydat,  studied  in  1984. 
Observations  which  illustrate  the  eutrophic  status 
of  this  lake  could  be  summarized  in  3  major  se- 
quences: 3  maxima  of  phytoplankton  biomass 
(April,  July,  September)  followed  by  3  maxima  of 
zooplankton  biomass  (May,  mid-August,  October) 
followed  in  turn  by  3  periods  of  increased  transpar- 
ency (June,  end  of  August,  November).  The  bio- 
mass minimum  of  phytoplankton  in  May  and  the 
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high  primary  production  characterized  a  genuine 
clear  water  phase:  the  algal  succession  was  con- 
trolled by  grazing  activities  During  the  summer, 
phytoplankton  was  dominated  by  Cyanophyta  and 
large  size  algae  which  then  decreased  in  August 
Nitrogen  was  the  first  nutrient  to  be  depleted.  As  a 
consequence  nitrogen  fixers  became  dominant  ear- 
lier than  in  the  idealized  PEG  model.  After  nitro- 
gen, silicate  was  the  second  nutrient  that  became 
depleted.  A  second  clear  water  phase  occurred, 
linked  to  a  high  increase  in  zooplankton  and  graz- 
ing activities.  At  the  beginning  of  winter,  zoo- 
plankton  organization  remained  important,  and 
grazing  drove  again  the  algal  succession  that  was 
additionally  physically  controlled.  The  detritic 
food  chain  seems  to  be  the  principal  source  of 
energy  of  zooplankton  filter  feeders.  (Author's  ab- 
stract) 
W9O-0O597 


ASSESSING  THE  TROPHIC  STATUS  OF  EAKE 
MIKRI  PRESPA,  GREECE. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

T.  S.  Koussouris,  A.  C.  Diapoulis,  and  E.  T. 

Balopoulos. 

Annales  de  Limnologie  ANLIB3,  Vol.  25,  No.  1,  p 

17-24,  1989.  3  fig,  4  tab,  21  ref. 

Descriptors:  *Lakes,  *Hydrologic  budget,  ♦Troph- 
ic level,  *Eutrophication,  *Limnology,  *Nutrients, 
•Phosphorus,  Mathematical  models,  Lake  Mikri 
Prespa,  Greece. 

Lake  Mikri  Prespa  is  a  shallow  water  basin  charac- 
terized by  unstable  thermal  stratification,  primary 
dimictic  conditions  and  clinograde  distribution  of 
dissolved  oxygen.  The  nutrient  concentrations  are 
high,  indicating  a  trend  towards  eutrophication. 
Total  P  input  calculated  on  the  basis  of  the  export 
coefficient  accounting  for  land-uses  and  other 
sources  is  estimated  to  be  about  15  million  kg/yr. 
A  mathematical  model  is  applied  to  assess  the 
trophic  status  of  the  lake  in  light  of  development 
projects  recently  undertaken  in  its  catchment  area. 
Evaluation  of  the  trophic  status  reveals  that  the 
critical  and  permissible  loading  for  the  lake  are 
0.07  and  0.03  g/sq  m/yr,  respectively.  Present 
loading  is  estimated  at  0.27  g/sq  m/yr,  indicating 
that  the  lake  is  already  at  a  dangerous  level.  On  the 
basis  of  the  employed  O.E.C.D.  relationships,  the 
lake  is  presently  classified  as  mesotrophic  to  eutro- 
phic.  (Author's  abstract) 
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RECENT  MODIFICATIONS  OF  THE  AQUAT- 
IC VEGETATION  IN  THE  ETANG  DU  VAC- 
CARES  (CAMARGUE,  FRANCE)  IN  RELATION 
WITH  THE  HUMAN  DISTURBANCES  (MODI- 
FICATIONS RECENTES  DE  LA  VEGETATION 
AQUATIQUE  DE  L'ETANG  DU  VACCARES 
(CAMARGUE,  FRANCE)  LIEES  AUX  PERTUR- 
BATIONS ANTHROPIQUES). 
Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 
logie. 

A.  Vaquer,  and  P.  Heurteaux. 
Annales  de  Limnologie  ANLIB3,  Vol.  25,  No.  1,  p 
25-38,  1989.  7  fig,  3  tab,  19  ref.  English  summary. 

Descriptors:  *Aquatic  plants,  *Aquatic  habitats, 
•Dikes,  *France,  *Aquatic  environment,  *Salinity, 
Light  penetration,  Transparency,  Bathymetery, 
Substrates,  Wind-driven  currents,  Climatology, 
Vaccares,  Camargue. 

Since  the  construction  of  the  dikes  in  the  last 
century,  the  Vaccares,  the  main  waterbody  on  the 
Reserve  Nationale  de  Camargue,  has  been  cut  off 
from  the  natural  influences  of  the  sea  and  the 
Rhone.  Since  then,  apart  from  the  uncontrolled 
action  of  climatic  conditions  (rainfall  and  evapora- 
tion), water  and  salt  balance  have  been  basically 
controlled  activities,  whereas  salinity  has  been  sub- 
jected to  fundamental  changes.  Prior  to  1950,  it 
was  very  saline  (up  to  100  g/1);  between  1950-79 
mean  salinity  dropped  to  6  g/1;  from  1980  the 
salinity  increased  to  values  close  to  sea  water. 
Since  1950  these  changes  in  salinity  have  led  to 
striking  changes  in  the  aquatic  plant  community. 
Salinity  changes  over  this  period,  bathymetry,  sub- 
stratum composition  and  optical  quality  of  water 


can  be  uwd  to  interpret  thi  i  /olution  of  the  vege- 
tation. During  th  di   alination  period  the  halophy 

tic   vegetation,    including    Potam  ■■  '  tinatus 

and  Ruppia  maritime,  tended  to  a  freshwater  type 
with  Myriophyllum  spieatum  and  Phragmites  com- 
munis expanding  whereas  R.  mantima  disappeared 
completely.  As  soon  as  1980  as  a  consequence  of 
the  increase  in  salinity  all  these  species  disappeared 
and  two  years  later  they  had  been  replaced  by 
Zoslcra  noltii  Salinity  changes  indirectly  acted  fin 
water  quality,  especially  its  clarity  During  the 
desalination  period  large  amounts  of  muddy  depos- 
it on  the  substratrum  were  defiocculated  and  main- 
tained in  suspension  by  the  turbulent  action  of  very 
frequent  winds.  In  1978,  the  calculated  compensa- 
tion limit  would  have  reached  a  depth  of  0.6  m. 
Then  the  quantity  of  light  transmitted  was  prob- 
ably a  limiting  factor  to  the  development  of  aquat- 
ic plant  communities.  Increasing  salinity  favored 
fiocculation  of  total  suspended  matter.  The  better 
transmission  of  light  through  the  water  would  ex- 
plain a  larger  extension  of  the  aquatic  plant  com- 
munity during  the  last  period.  The  future  of  this 
vegetation  is  closely  connected  with  the  variations 
in  salinity  which  depend  in  turn  on  climatic  condi- 
tions and  human  activity.  (Author's  abstract) 
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ENVIRONMENTAL  VARIABLES  AND  THEIR 
EFFECT  ON  PHOTOSYNTHESIS  OF  AQUAT- 
IC COMMUNITIES. 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 
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Aquatic  Botany  AQBODS,  Vol.  34,  No.  1-3,  p  5- 

25,  July  1989.  7  fig,  73  ref. 

Descriptors:  *Limnology,  'Aquatic  plants,  *Ma- 
crophytes,  *Phytoplankton,  *Algae,  *Plant  physi- 
ology, *  Photosynthesis,  *Aquatic  habitats,  Littoral 
environment,  Pelagic  environment,  Respiration, 
Dissolved  inorganic  carbon.  Carbon  dioxide, 
Oxygen,  Reviews,  Light  penetration. 

Environmental  variables  affect  both  photosynthet- 
ic  pigments  and  enzymes  and  instantaneous  photo- 
synthetic  rates  of  aquatic  plants.  Environmental 
conditions  have  been  better  described  for  pelagic 
phytoplankton  than  for  littoral  communities  of  ma- 
crophytes  and  attached  microalgae  which,  further- 
more, live  in  a  structurally  more  complex  and 
dynamic  environment.  Phytoplankton  in  well- 
mixed  surface  waters  is  circulated  in  a  light  gradi- 
ent over  a  long  distance,  and  this  makes  precise 
light  adaptation  difficult.  Light  is  rapidly  attenuat- 
ed with  depth  in  dense  communities  of  macro- 
phytes  and  attached  algae,  but  the  light  climate  is 
nevertheless  more  predictable  and  light  adaptation 
simpler  because  of  the  fixed  vertical  position  of  a 
macrophyte  leaf  or  an  attached  microalga.  Dense 
communities  of  macrophytes  and  attached  algae 
have  high  rates  of  photosynthesis  in  light  and 
respiration  in  the  dark  per  unit  volume  of  the 
medium  they  live  in.  Because  of  reduced  exchange 
of  dissolved  metabolites  with  the  more  uniform 
pelagial  waters,  they  experience  marked  variations 
in  dissolved  inorganic  carbon  (DIC),  C02  and  02 
with  depth  and  light  and  darkness.  The  simultane- 
ous depletion  of  DIC  and  C02  and  build-up  of  02 
which  occur  in  the  light  within  the  diffusive 
boundary  layers  that  surround  leaf  surfaces  and 
attached  algal  communities  call  for  particularly 
efficient  mechanisms  to  assimilate  inorganic 
carbon.  (Author's  abstract) 
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PHOTOSYNTHETIC  STRATEGIES  AND  PRO- 
DUCTIVITY IN  AQUATIC  SYSTEMS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Botany. 
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Aquatic  Botany  AQBODS,  Vol.  34,  No.  1-3,  p  27- 
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Descriptors:  "Limnology,  *Aquatic  plants,  •Ma- 
crophytes, "Primary  productivity,  *Plant  physiolo- 
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oxide, Bicarbonates,  Reviews,  Species  composi- 
tion. 

The  primary  productivity  in  aquatic  habitats  is 
largely  dependent  on  the  constraints  on  both  spe- 


mpOMtion  and  phototynthetk  i         ; 

crophytes,  major  adaptations  for  life  in  water  are 
associated  with  Constraint*  on  photosynthesis  Ad- 
aptations tO  increase  carbon  fixation  e  g  include 
(1)   mechanise  i  r.irale   inorganic   carbon 

for  photosynthesis,  eg  C4-hke  and  CAM 
fixation,  and  the  ability  to  rern'/.-  \\<  OX-)  from 
the  water;  (2)  the  use  of  alternate  vjurces  of 
'  02;  f3j  adaptation  for  net 
photosynthesis  at  low-light  intensities  (4j  morpho- 
logical adaptation  to  increase  inorganic  carbon  or 
mineral  acquisition  Such  characteristics  are  evalu- 
ated at  the  species  or  community  level  to  p 
insight  into  the  ways  in  which  adaptations  for 
photosynthesis  are  integrated  into  a  plant's  strategy 
or  suite  of  adaptations  to  constraints  on  growth  or 
production  In  nutrient-poor,  softwater  habitats, 
for  example,  the  common  rooted  plants  have  adap- 
tations that  allow  tolerance  of  low  rates  of  nutrient 
delivery  to  the  plant  and  the  conservation  of  cap- 
tured resources  These  adaptations  are  compatible 
with  the  low  rates  of  nutrient  availability,  although 
the  slow  growth  results  in  low  annual  primary 
production.  In  habitats  with  generally  higher  levels 
of  inorganic  carbon  and  other  nutrients,  where 
competition  among  plants  limits  the  availability  of 
these  resources,  species  have  adaptations  that 
allow  rapid  growth  and  biomass  accumulation 
Here,  species  are  more  likely  to  be  able  to  remove 
HC03(-)  from  the  water  for  photosynthesis  effi- 
ciently, and  may  have  other  carbon-concentrating 
mechanisms  that  allow  rapid  photosynthesis  These 
considerations  serve  as  one  possible  framework  for 
relating  adaptations  for  photosynthesis  to  plant 
growth  characteristics  and  the  primary  productivi- 
ty of  aquatic  systems.  (Author's  abstract) 
W90-00602 


BICARBONATE  UTILIZATION:  FUNCTION 
AND  MECHANISM. 

Gronmgen   Rijksuniversiteit   (Netherlands)    Dept. 

of  Plant  Physiology. 

H.  B.  A.  Prins,  and  J.  T.  M.  Elzenga. 
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Descriptors:  *Aquatic  plants,  'Plant  physiology, 
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zymes, Reviews. 

The  occurrence,  ecological  significance  and  physi- 
ological mechanism  of  HC03(-)  utilization  by 
aquatic  photosynthetic  organisms  are  reviewed. 
Following  a  short  description  of  the  C02  water 
system,  the  significance  of  the  unstirred  layer  and 
the  slow  diffusion  rate  of  C02  in  water  is  dis- 
cussed. Three  experimental  procedures  establish 
the  use  of  HC03(-):  establishing  the  relationship 
between  pH  and  rate  of  carbon  assimilation;  the 
kinetic-reaction  approach,  which  uses  the  slow 
equilibrium  between  C02  and  HC03(-)  in  water; 
the  difference  in  discrimination  between  C12  and 
C13  during  C02  and  HC03(-)  assimilation.  The 
ability  to  use  HC03(-)  occurs  in  many  different 
groups  of  aquatic  photosynthetic  organisms,  with 
the  notable  exception  of  Bryophytes  and  Pterido- 
phytes,  and  is  related  to  growth  conditions.  Polari- 
ty, i.e.  the  spatial  separation  of  HC03(-)  influx  and 
resulting  OH(-)  efflux,  is  observed  in  higher  plant 
species  and  Characeae  that  assimilate  HC03(-). 
These  polar  leaves  or  banded  Characean  cells  are 
often  used  to  study  the  mechanism.  Three  mecha- 
nisms for  HC03(-)  assimilation  apparently  exist: 
H(  +  )-HC03(-)  symport,  external  acidification  of 
HC03(-)  into  C02  and  an  increased  rate  of  con- 
version of  HC03(-)  into  C02  by  the  action  of 
carbonic  anhydrase.  The  role  of  transfer  cells  or 
plasmalemmasomes,  often  observed  in  HC03(-)  as- 
similating leaves,  is  still  unclear.  Their  role  may  be 
to  create  sufficient  space  for  membrane-bound 
enzyme  systems  by  increasing  the  membrane  sur- 
face area  or  to  confine  an  extracellular  space  with 
a  low  pH.  The  ecological  significance  of  photosyn- 
thetic HC03(-)  utilization  seems  to  be  that  it  com- 
pensates for  slow  supply  of  C02  by  diffusion  and/ 
or  suppresses  photorespiration  by  creating  a  high 
intracellular  C02  concentration.  (Author's  ab- 
stract) 
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FUNCTION  OF  CARBONIC  ANHYDRASE  IN 
AQUATIC  PHOTOSYNTHESIS. 

Tokyo  Univ.  (Japan).  Inst,  of  Applied  Microbiolo- 
gy- 

M.  Tsuzuki,  and  S.  Miyachi. 

Aquatic  Botany  AQBODS,  Vol.  34,  No.  1-3,  p  85- 
104,  July  1989.  3  fig,  2  tab,  117  ref.  Japanese 
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Descriptors:  'Aquatic  plants,  *Algae,  'Cyano- 
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views. 

There  is  little  information  on  the  molecular  proper- 
ties and  reaction  characteristics  of  carbonic  anhy- 
drase (CA)  in  aquatic  plants.  The  intracellular  lo- 
cation and  molecular  characteristics  of  CA  vary; 
some  species  have  CA  both  inside  the  cells  and  on 
their  surface,  while  others  have  only  an  internal 
enzyme.  Most  CA  in  Chlamydomonas  reinhardtii 
is  soluble,  while  about  80%  is  insoluble  in  Chlorel- 
la  vulgaris.  The  insoluble  CA  from  C.  vulgaris  is 
heat-stable,  while  the  soluble  CA  from  C.  reinhard- 
tii is  heat  labile.   Chlamydomonas  CA  does  not 
form  a  precipitate  against  antibody  of  spinach  CA, 
or  vice  versa.  Cells  grown  under  ordinary  air  (low- 
C02  cells)  show  higher  activity  of  CA  than  those 
grown  under  high  C02  conditions.   Synthesis  of 
the  CA  starts  when  high-C02  cells  are  transferred 
into  low  C02  conditions,   while  synthesis  stops 
when  low-C02  cells  are  transferred  to  high-C02. 
In  aquatic  angiosperms  such  as  Myriophyllum,  CA 
is  induced  under  summer-like  conditions  (high  tem- 
perature and  long  day  length).  CA  on  the  cell 
surface  of  Chlamydomonas  responds  to  changes  in 
the  C02  concentration  used  for  growth  in  a  similar 
manner  to  the  internal  CA.  However,  the  external 
CA  in  some  species  of  Chlorella  shows  comparable 
activities  between  low-  and  high-C02  cells.  Since 
the  apparent  Km(C02)  for  photosynthesis  in  low- 
C02  cells  in  always  lower  than  that  in  high-C02 
cells,  CA  inside  the  cells  seems  to  lay  a  more 
important     role     in     decreasing     the     apparent 
Km(C02)    for   photosynthesis   than    the   external 
enzyme.  The  CA  on  the  cell  surface  is  important 
for  the  conversion  of  HC03(-)  to  C02.  The  con- 
verted C02  is  then  absorbed  by  green  algae.  In  this 
respect,  the  CA  may  play  a  role  in  HC03(-)  utiliza- 
tion for  those  species  where  HC03(-)  is  the  domi- 
nant   form    assimilated.    Various   microalgae    and 
cyanobacteria   can   accumulate   inorganic   carbon 
into  low-C02  cells  during  photosynthesis,  to  an 
extent   far  in  excess  of  its  concentration  in  the 
suspending  medium.  The  nature  and  intracellular 
location  of  the  accumulating  system  of  inorganic 
carbon  remains  to  be  determined.  (Author's  ab- 
stract) 
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The  salt  marsh  environment  is  severe.  Stressful 
edaphic  factors  include  high  and  variable  salinity,  a 
strongly  reducing  environment,  anoxia,  and  toxic 
compounds  such  as  hydrogen  sulfide.  Mechanisms 
which  adapt  endemic  species  to  these  conditions 
include  osmoregulation,  anaerobic  metabolism, 
aerenchyma,  xeromorphism,  tolerance  of  salt  and 
water  stress,  and  high  water  and  nitrogen  use 
efficiency.  Species  having  the  C3  and  C4  photo- 
synthetic  pathway  are  common  in  salt  marshes. 
Succulents  are  also  present  although  none  are 
known  to  operate  the  crassulacean  acid  metabo- 
lism. Photosynthetic  rates  measured  in  situ  are 
relatively  low,  but  high  rates  have  been  measured 
in  laboratory-grown  plants  and  this  suggests  that 
some  or  all  of  the  above  mentioned  factors  control 
photosynthesis  in  the  field.   Nutrient  status  may 


regulate  the  photosynthetic  apparatus  through  ef- 
fects on  the  metabolic  components  of  carbon  re- 
duction and  on  the  capacity  of  the  plant  to  control 
water  balance.  Field  and  laboratory  studies  show 
that  light  and  C02  saturated  photosynthetic  capac- 
ity decreases  and,  in  C4  species,  the  C02  compen- 
sation point  increases  under  nitrogen  limiting  con- 
ditions. Water  stress  regulates  growth  and  photo- 
synthesis. Photosynthetic  responses  to  increasing 
salinity  are  highly  species  specific,  but  within  spe- 
cies the  responses  depend  on  light,  temperature 
and  nutrient  status  during  growth.  Both  the  stoma- 
tal  conductance  of  C02  and  the  metabolic  determi- 
nants of  photosynthesis  are  affected  by  salinity  but 
the  available  data  suggest  that  the  primary  effect  of 
salinity  is  on  the  metabolic  components.  (Author's 
abstract) 
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PHOTOSYNTHESIS  AND  PHOTORESPIRA- 
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Photosynthesis  in  freshwater  green  algae  has  been 
studied  for  years,  but  interest  has  increased  in  the 
last  decade,  largely  owing  to  the  demonstration 
that  unicellular  algae  avoid  photorespiration 
through  the  use  of  a  C02-concentrating  system. 
Biochemically,  photosynthesis  and  photorespira- 
tion in  the  green  algae  are  similar  to  C3  higher 
plants.  There  is  a  difference,  however,  in  the 
mechanism  of  inorganic  carbon  uptake  prior  to  the 
actual  fixation  of  C02.  The  unicellular  green  algae 
can  accumulate  inorganic  carbon  through  active 
transport,  although  it  is  not  clear  whether  C02  or 
HC03(-)  is  transported,  nor  is  it  clear  across  which 
membrane  the  transport  occurs.  Some  unicellular 
green  algae  can  use  HC03(-)  as  a  source  of  inor- 
ganic carbon,  but  it  is  thought  that  the  HC03(-)  is 
only  used  indirectly,  after  conversion  to  C02.  The 
active  transport  of  inorganic  carbon  results  in  a 
substantial  increase  in  the  intracellular  C02  con- 
centration, which  inhibits  ribulose  bisphosphate 
oxygenase  activity,  suppressing  photorespiration. 
This  inorganic  carbon  transport  is  also  inducible, 
apparently  being  expressed  only  when  inorganic 
carbon  concentrations  are  low  or  inorganic  carbon 
is  limiting  for  growth.  The  filamentous  green 
algae,  represented  by  charophytes,  are  apparently 
able  to  use  HC03(-)  as  a  source  of  inorganic 
carbon,  although  there  is  controversy  over  wheth- 
er the  HC03(-)  is  directly  or  indirectly  transported 
into  the  cells.  Unlike  the  situation  in  microalgae, 
there  is  no  evidence  as  yet  that  the  charophytes 
concentrate  C02  intracellularly.  The  ecological 
significance  of  the  inorganic  carbon  acquisition 
systems  of  the  green  algae  is  not  completely  clear. 
Although  it  has  been  suggested  that  inorganic 
carbon  is  rarely  limiting  in  natural  systems,  the 
argument  can  be  made  that  it  might  well  be  limit- 
ing in  the  absence  of  these  specialized  inorganic 
carbon  uptake  systems,  even  though  inorganic 
carbon  might  not  be  limiting  in  their  presence. 
(Author's  abstract) 
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The  physiology  and  biochemistry  of  photosynthet- 
ic carbon  assimilation  in  cyanobacteria  is  discussed 
in  relation  to  its  apparent  suppression  of  photore- 
spiration  in   these   organisms.    Experimental   evi- 


Lakes — Group  2H 

dence  indicates  that  C02  fixation  in  cyanobacteria 
is  mediated  by  the  C3  pathway  and  although  C4 
acids  are  among  the  initial  products  of  photosyn- 
thesis, these  organisms  do  not  have  the  enzymatic 
capacity  for  he  operation  of  a  C4  pathway.  C4  acid 
synthesis  appears  to  be  required  for  the  biosynthe- 
sis of  amino  acids,  necessitated  by  the  absence  of  a 
complete  tricarboxylic  acid  cycle  in  these  orga- 
nisms. The  ribulose- 1,5-bisphosphate  carboxylase 
isolated  from  cyanobacteria  has  a  low  C02  affinity 
and  is  markedly  inhibited  by  02,  but  it  may  be 
protected  from  02  inhibition  by  sequestration  in 
carboxysomes.  There  is  no  evidence  that  glycolate, 
the  photo-respiratory  substrate,  is  produced  in  air- 
grown  cyanobacteria,  and  a  glycolate  oxidation 
pathway,  similar  to  that  in  C3  plants,  appears  to  be 
lacking  in  these  organisms.  Excretion  of  glycolate 
by  cyanobacteria  is  an  artifact  of  growth  on  high 
C02  concentrations,  or  of  experimental  manipula- 
tion, and  is  not  a  normal  consequence  of  photosyn- 
thesis. Cyanobacterial  photosynthesis  is  not  inhibit- 
ed by  02  and  the  cells  have  a  high  apparent 
affinity  for  C02  and  very  low  C02  compensation 
points.  No  photorespiratory  C02  release  has  been 
detected  in  cyanobacterial  cells  maintained  at  con- 
centrations above  the  C02  compensation  point. 
Cyanobacteria  take  up  extracellular  HC03(-)  by  a 
sodium  and  energy-dependent  active  transport 
mechanism  which  results  in  the  intracellular  accu- 
mulation of  inorganic  carbon  500-1000-fold  the 
concentration  outside  the  cells.  There  is  also  some 
evidence  of  a  small  component  of  active  C02 
uptake  by  cyanobacterial  cells.  The  active  intracel- 
lular accumulation  of  inorganic  carbon  may  be 
sufficient  to  inhibit  ribulose-l,5-bisphosphate  oxy- 
genase activity  in  cyanobacterial  cells  and  there- 
fore to  suppress  photorespiration.  The  evidence  for 
HC03(-)  uptake  by  cyanobacteria  in  nature  is 
sparse.  Laboratory  studies  suggest  that  cyanobac- 
teria growing  under  conditions  of  dissolved  inor- 
ganic carbon  depletion  and  high  02  tension  have 
the  ability  to  take  up  HC03(-)  and  the  photorespir- 
ation is  suppressed  under  these  conditions.  (Au- 
thor's abstract) 
W90-00607 


PLASTICITY  IN  THE  PHOTOSYNTHETIC 
CARBON  METABOLISM  OF  SUBMERSED 
AQUATIC  MACROPHYTES. 

Florida  Univ.,  Gainesville.  Dept.  of  Botany. 

G.  Bowes,  and  M.  E.  Salvucci. 

Aquatic  Botany  AQBODS,  Vol.   34,  No.    1-3    p 

233-266,   July    1989.    151    ref.    USDA    grant    82- 

CRCR-1-1147. 

Descriptors:  'Aquatic  plants,  'Submerged  plants, 
'Plant  physiology,  'Limnology,  'Photosynthesis, 
Dissolved  inorganic  carbon,  Light,  Temperature, 
Hydrogen  ion  concentration,  Oxygen,  Nutrients, 
Bicarbonates,  Enzymes,  Reviews. 

The  physiological  and  biochemical  adaptations 
that  enable  submersed  aquatic  macrophytes  to 
manage  constraints  associated  with  photosynthesis 
under  water  are  reviewed.  The  constrains  are  dis- 
solved inorganic  carbon  (DIC),  light  and  tempera- 
ture, although  pH,  02  and  mineral  nutrients  may 
be  factors.  Submersed  aquatic  macrophytes  are 
characterized  by  low  photosynthetic  rates,  with 
low  light  requirements  and  very  high  apparent 
Km(C02/HC03(-))  values.  These  features  are 
mainly  caused  by  low  DIC  diffusion  rates.  High 
pH  (10)  may  limit  photosynthesis  by  decreasing 
free  C02.  Temperature  responses  vary,  partly 
owing  to  growth  adaptations,  with  photosynthesis 
reported  under  ice  and  at  35  C.  Even  though  the 
photosynthetic  carbon  reduction  and  photorespira- 
tory carbon  oxidation  cycles  operate  in  submersed 
aquatic  macrophytes,  they  possess  mechanisms 
which  preclude  classifying  them  with  C3  or  C4 
photosynthesis.  These  include:  utilization  of 
HC03(-),  C4  acids,  and  sediment  C02.  A  major 
feature  of  submersed  aquatic  macrophytes  is  their 
plasticity,  which  is  seen  in  variable  C02  compensa- 
tion points  that  indicate  the  photorespiratory  (PR) 
state.  Unlike  unicellular  phototrophs,  submersed 
aquatic  macrophytes  usually  exist  in  an  02-sensi- 
tive,  high  PR  (C3-like)  state,  but  under  daytime 
stress  conditions  of  high  light,  temperature,  02, 
and  low  C02  a  low-PR  state  is  induced.  The  active 
uptake   of  HC03(-)  and/or   fixation   initially   by 
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phosphoenolpyruvate  carboxylase  in  a  C4-like 
system,  but  without  Kranz  anatomy,  concentrates 
C02  internally.  The  result  is  a  low-PR  state,  with 
reduced  02  inhibition  of  ribulose  bisphosphate- 
oxygenase.  Not  all  species  use  HC03(-)  effectively. 
Some  fix  C02  at  night  in  a  CAM-like  system, 
while  other  rosette  forms  take  sediment  C02,  via 
roots,  and  pipe  it  in  lacunae  to  the  leaves.  These 
mechanisms  all  conserve  carbon  and  improve  DIC 
availability.  (Author's  abstract) 
W90-00608 


PHOTOSYNTHESIS  AND  PHOTORESPIRA- 
TION  IN  FRESHWATER  ORGANISMS:  AM- 
PHIBIOUS PLANTS. 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Biology 

and  Preclinical  Medicine. 

S.  C.  Maberly,  and  D.  H.  N.  Spence. 

Aquatic   Botany  AQBODS,  Vol.   34,   No.    1-3,  p 

267-286,  July  1989.  5  tab,  87  ref. 

Descriptors:  *Aquatic  plants,  'Plant  physiology, 
•Photosynthesis,  'Limnology,  'Respiration, 
Carbon  dioxide,  Oxygen,  Bicarbonates,  Tempera- 
ture, Amphibious  plant,  Enzymes,  Light,  Reviews. 

Amphibious  macrophytes  are  remarkable  for  their 
ability  to  photosynthesize  in  air  and  water,  since 
these  two  media  are  very  different.  Specifically, 
water  has  a  higher  water  potential,  greater  thermal 
stability,  but  reduced  availability  of  light,  C02  and 
02  than  air.  In  heterophyllous  amphibious  plants, 
production  of  an  appropriate  leaf  form  is  triggered 
by  water  potential,  temperature,  photoperiod,  ratio 
of  red  to  far-red  light,  or  C02  concentration  in 
some  species.  These  effects  may  be  mediated  by 
endogenous  growth  regulators.  High  concentration 
of  C02  are  necessary  to  saturate  photosynthesis  of 
submerged  shoots  of  amphibious  species  underwat- 
er, largely  because  of  boundary-layer  resistance. 
The  low  rate  of  C02  supply  underwater  is  reflect- 
ed in  low  activities  of  carboxylating  and  other 
enzymes  involved  in  photosynthesis  in  submerged 
shoots.  Any  limitation  of  photosynthesis  by  C02  is 
rarely  overcome  by  HC03(-)  use;  rather,  the  aerial 
portion  may  allow  access  to  an  environment  with 
greater  availability  of  C02.  Alternatively,  sub- 
merged-CAM  found  in  amphibious  species  such  as 
Isoetes  howellii  may  reduce  C02  limitation  of 
photosynthesis  by  exploiting  the  higher  C02  con- 
centration often  found  at  night.  Photorespiration  is 
present  in  submerged  and  aerial  shoots,  but  incuba- 
tion underwater  at  high  temperature  (30  C)  and 
long  days  (14  h)  reduces  photorespiration  in  both 
shoot  types  in  Myriophyllum  brasiliense  and  Pro- 
serpinaca  palustris.  Higher  relative  activities  of 
phosphoenolpyruvate  carboxylase  in  submerged 
compared  with  emerged  shoots  of  some  amphibi- 
ous species  may  be  a  response  which  reduces  pho- 
torespiration. Submerged  shoots  require  less  light 
to  saturate  photosynthesis  and  have  generally 
lower  light  compensation  points  at  air  levels  of 
C02.  It  is  unclear  whether  or  not  this  is  partly 
caused  by  the  interacting  effect  of  C02.  Amphibi- 
ous macrophytes  are  poorly  understood,  and  future 
work  should  distinguish  between  the  effects  of  air 
and  water,  environmental  pretreatment,  and  link- 
age to  changes  in  leaf  form  when  photosynthetic 
and  photorespiratory  responses  of  submerged  and 
aerial  shoots  are  compared.  (Author's  abstract) 
W90-00609 


PHOTOSYNTHESIS  AND  PHOTORESPIRA- 
TION IN  FRESHWATER  EMERGENT  AND 
FLOATING  PLANTS. 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.    of 

Botany. 

D.  J.  Longstreth. 

Aquatic  Botany  AQBODS,  Vol.   34,  No.    1-3,  p 

287-299,  July  1989.  1  tab,  36  ref. 

Descriptors:  'Aquatic  plants,  'Floating  plants, 
•Plant  physiology,  'Limnoloyg,  'Photosynthesis, 
•Photorespiration,  Carbon  dioxide,  Leaves,  Tem- 
perature, Light,  Reviews. 

Little  is  known  about  photosynthesis  and  photore- 
spiration in  freshwater  emergent  and  floating  spe- 
cies even  though  these  plants  can  be  very  effective 
producers  of  biomass.  Species  for  which  carbon 
fixation  has  been  examined  in  any  detail  are  gener- 


ally C3,  although  more  studies  are  needed  to  draw 
firm  conclusions.  There  appear  to  be  no  unique 
biochemical  adaptations  in  the  carbon  fixation 
pathways  of  these  species.  There  may  be  unusually 
nigh  C02  concentrations  in  the  leaf  intercellular 
spaces  of  at  least  some  of  these  species.  Gas  move- 
ment from  roots  or  rhizomes  to  leaves  through 
spaces  or  aerenchyma  produces  these  high  concen- 
trations. As  a  consequence,  photosynthetic  rates  in 
situ  may  be  higher  than  expected  for  C3  species 
because  ambient  C02  concentrations  are  normally 
limiting  to  photosynthesis.  Most  emergent  species 
have  a  relatively  vertical  leaf  orientation  and  a 
high  leaf-area  index  (leaf  area  per  unit  substrate 
surface  area),  characteristics  that  should  optimize 
canopy  carbon  fixation.  While  hypoxia  in  standing 
water  can  severely  affect  plant  physiology,  species 
adapted  to  these  conditions  have  a  relatively  un- 
limited water  supply.  Other  environmental  condi- 
tions such  as  temperature  and  photon  flux  density 
are  generally  favorable  for  carbon  fixation  in  many 
of  these  wet  habitats.  Therefore,  high  productivity 
of  at  least  some  of  these  species  may  be  caused  by 
supplementation  of  atmospheric  C02  by  substrate 
sources,  optimal  canopy  architecture,  and  growth 
under  favorable  environmental  conditions.  (Au- 
thor's abstract) 
W90-00610 


POPULATION  DYNAMICS  OF  UNEXPLOIT- 

ED   LAKE   WHITEFISH   (COREGONUS   CLU- 

PEAFORMIS)    IN    ONE    EXPERIMENTALLY 

FERTILIZED  LAKE  AND  THREE  EXPLOITED 

LAKES. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  81. 
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EFFECTS  OF  REGULATION  ON  THE  ECOLO- 
GY OF  THE  LITTORAL  ZONE  AND  THE 
FEEDING  OF  WHITEFISH,  COREGONUS 
SPP.,  IN  LAKES  IN  NORTHERN  FINLAND. 

Valtion  Teknillinen  Tutkimuskeskus,  Oulu  (Fin- 
land). Building  Lab. 

P.  Tikkanen,  T.  Niva,  T.  Yrjana,  K.  Kuusela,  and 
S.  Hellsten. 

Finnish  Fisheries  Research  FNFRAK,  Vol.  1988, 
No.  9,  p  457-465,  1988.  9  fig,  2  tab,  1 1  ref. 

Descriptors:  'Darn  effects,  'Limnology,  'Lake 
management,  'Littoral  zone,  'Whitefish,  'Fish 
food  organisms,  'Fish  diets,  Feeding  rates,  Zoo- 
plankton,  Macroinvertebrates,  Biomass,  Population 
density,   Lake  Lentua,   Lake  Ontojarvi,   Finland. 

The  basis  for  estimating  the  effects  of  regulation 
was  a  comparison  of  the  macrozoobenthos  in  geo- 
morphologically  similar  littoral  zones  and  habitats 
in  a  regulated  lake,  Lake  Ontojarvi,  and  a  lake  in 
its  natural  state,  Lake  Lentua.  In  addition,  the 
stomach  contents  of  whitefish  were  analyzed  by 
dividing  the  estimated  stomach  fullness  value  (max. 
34)  between  the  different  food  types.  The  diet 
overlap  method  was  also  employed.  The  abun- 
dance and  biomass  of  macrozoobenthos  were 
higher  in  the  non-regulated  lake  by  a  factor  of  2  to 
3.  The  difference  was  less  marked  on  sandy  bot- 
toms than  on  rocky  bottoms.  Chironomid  larvae 
dominated  the  macrobenthic  communities  in  the 
regulated  lake  in  terms  of  both  abundance  and 
mass.  The  whitefish  used  benthic,  aerial  and  plank- 
tonic  food  consistently  in  both  lakes.  No  connec- 
tion between  the  gill  raker  number  (average  46.5) 
and  the  food  type  was  detected  in  either  of  the 
lakes.  The  proportion  of  planktonic  food  ingested 
was  higher  in  the  regulated  lake,  especially  in  late 
summer.  Benthic  animals  were  more  important  at 
all  times  in  the  non-regulated  lake.  The  fullness 
values  of  the  whitefish  stomachs  were  greatest  in 
spring  in  the  non-regulated  lake,  the  stomachs  of 
whitefish  in  the  regulated  lake  being  significantly 
emptier  at  that  time.  The  fullness  of  the  stomachs 
in  the  whitefish  of  the  regulated  lake  increased 
towards  the  end  of  the  summer,  mostly  due  to 
increased  utilization  of  planktonic  Cyclopoida. 
(Author's  abstract) 
W90-00612 


MODELLING  THE  IMPACTS  OF  LAKE  REGU- 
LATION ON  WHITEFISH  STOCKS. 


National  Board  of  Waters,  Helsinki  (Finland; 
T.  Frisk,  K  Salojarvi,  and  M   Virtanen 
Finnish  Fisheries  Research  FNFRAK,  Vol    19*1%, 
No.  9,  p  467-475,  1988   15  fig,  14  ref 

Descriptors:  'Dam  effects,  'Lake  regulation, 
•Lake  morphology,  •Whitefish,  *Fish  stocking, 
•Population  dynamics,  'Fish  food,  'Fish  diets, 
Population  density,  Growth,  Respiration,  Fish 
eggs,  Spawning,  Mathematical  models,  Lake  Oulu- 
jarvi,  Finland,  Model  studies. 

A  numerical  model  for  simulating  the  effects  of 
lake  regulation  on  fish  stocks  was  developed.  It  is 
based  on  assumed  functional  relationships  and 
specified  causal  connections  between  a  great 
number  of  factors.  These  include  dependence  of: 
(1)  lake  volume  and  bottom  area  (of  each  type  at 
each  depth)  on  water  level,  (2)  fish  densities  (utiliz- 
ing each  food  habitat)  on  the  food  available,  Ci)  the 
food  consumed  on  the  densities  of  active  fish,  (4) 
the  food  biomass  (of  each  group  at  each  depth)  on 
their  growth,  respiration  and  predation,  (5)  fish 
weight  on  the  food  eaten  and  fish  density  (growth 
and  respiration),  (6)  spawning  areas  on  water  level 
during  spawning,  (7)  egg  numbers  on  the  spawning 
stock,  (8)  egg  mortality  on  egg  densities  and  water 
level  during  the  incubation  period,  and  (9)  mortali- 
ty rates  (including  fishing)  on  fish  weight.  The 
model  includes  non-linear  effects  and  several  feed- 
backs. The  stock  size  and  catch  of  each  species  and 
age  are  calculated  using  equations  derived  from  a 
multi-series  population  analysis  using  weight-de- 
pendent mortality  rates.  The  model  was  applied  to 
a  preliminary  study  of  the  two  species  forming  the 
whitefish  stock  of  Lake  Oulujarvi  in  Northern 
Finland.  (Author's  abstract) 
W90-00613 


PROPOSED  BIOLOGICAL  MANAGEMENT 
OF  MYSIS  RELICTA  IN  COLORADO  LAKES 
AND  RESERVOIRS. 

Colorado  Div.  of  Wildlife,  Grand  Junction. 
For  primary  bibliographic  entry  see  Field  81. 
W90-00614 


DISTRIBUTION  AND  ABUNDANCE  OF 
FISHES  ASSOCIATED  WITH  SUBMERSED 
AQUATIC  PLANTS  IN  THE  POTOMAC 
RIVER. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
K.  J.  Killgore,  R.  P.  Morgan,  and  N.  B.  Rybicki. 
North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  9,  No.  1,  p  101-111,  Winter  1989. 
2  fig,  7  tab,  27  ref. 

Descriptors:  'Aquatic  plants,  'Fish  populations, 
'Submerged  plants,  'Fish  management,  Species 
composition,  Menhaden,  Herring,  Bullhead,  Killi- 
fish,  Pumpkinhead,  Bass,  Perch,  Anchovy,  Silver- 
side,  Seasonal  variation,  Potomac  River. 

The  distribution  and  abundance  of  fishes  in  sub- 
mersed aquatic  plants  of  three  relative  densities  (no 
plants,  intermediate  plant  density,  high  plant  densi- 
ty) were  estimated  in  the  tidal  Potomac  River  near 
Alexandria,  Virginia.  Fish  were  sampled  with  a 
boat-mounted  electroshocker  at  night  in  May 
(when  plants  were  emerging),  August  (peak  plant 
densities),  and  November  (plant  senescence)  of 
1986.  Mean  densities  of  all  plants  ranged  from  9-33 
g/sq  m  (dry-wt)  in  May,  and  400  to  >  1000  g/sq  m 
in  August  and  November.  Hydrilla  verticillata  was 
usually  the  dominant  aquatic  plant.  In  May,  overall 
mean  fish  abundance  was  highest  in  areas  of  high 
plant  density  (36  fish/5  min  shocking),  whereas  in 
August  and  November  fish  abundance  was  highest 
in  areas  of  intermediate  plant  densities  (100  and  62 
fish/5  min  electroshocking,  respectively).  Areas 
without  plants  contained  a  relatively  high  number 
of  filter-feeding  fishes,  including  Atlantic  menha- 
den Brevoortia  tyrannus  and  blueback  herring 
Alosa  aestivalis.  The  fish  assemblage  in  the  vege- 
tated sites  comprised  mainly  brown  bullhead  Icta- 
lurus  nebulosus,  banded  killifish  Fundulus  dia- 
phanus,  pumpkinseed  Lopomis  gibbosus,  large- 
mouth  bass  Micropterus  salmoides,  and  yellow 
perch  Perca  flavescens.  The  bay  anchovy  Anchoa 
mitchilli,    white    perch    Morone    americana,    and 
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inland  silverside  Menidia  beryllina  were  distributed 
throughout  all  three  sites  during  the  study.  Fish 
also  were  sampled  with  pop  nets  in  aquatic  plants 
and  with  seines  between  shore  and  the  plant  beds. 
More  than  5  times  more  fish  (9.8/sq  m)  were 
collected  with  pop  nets  in  areas  with  intermediate 
plant  density,  where  there  were  several  codomin- 
ant  plant  species,  than  in  areas  with  dense  hydrilla 
(1.8  fish/sq  m)/  Shore-zone  fish  densities  estimated 
with  seine  hauls  were  higher  in  areas  adjacent  to 
dense  hydrilla  beds  (9  fish/sq  m)  than  in  areas  with 
no  plants  (1.5/sq  m)  or  near  intermediate  plant 
densities  (3.3/sq  m),  but  the  number  of  fish  species 
was  lowest  near  hydrilla.  (Author's  abstract) 
W90-00619 


SCALE-DEPENDENT  DYNAMICS:  ZOO- 
PLANKTON  AND  THE  STABILITY  OF  FRESH- 
WATER FOOD  WEBS. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biology. 
W.  C.  Kerfoot,  and  D.  L.  DeAngelis. 
Trends  in  Ecology  and  Evolution  TREEEQ,  Vol. 
4,  No.  6,  p  167-171,  June  1989.  5  fig,  1  tab,  39  ref. 
NSF  grants  DEB  80-04654,  DEB  82-07007,  and 
BSR-8400244,  NSF  Ecosystem  Studies  Program 
agreement  40-689-78,  U.S.  Department  of  Energy 
contract  DE-AC05-840R21400. 

Descriptors:  *Food  chains,  *Ecosystems,  ♦Zoo- 
plankton,  *Limnology,  *Fish  populations,  ♦Popu- 
lation dynamics,  Phytoplankton,  Food  webs. 

Recent  efforts  to  clarify  how  freshwater  food  web 
interactions  differ  from  food  chain  interactions 
have  emphasized  the  various,  often  subtle,  reper- 
cussions of  top  predators  on  communities.  Preda- 
tors can  modify  community  structure  not  only 
through  directly  imposed  death  rates,  but  also 
through  direct  and  indirect  effects  on  prey  interac- 
tions, behavior,  life-styles  and  morphology  (e.g. 
induction  of  defenses).  In  some  cases,  the  effects 
influence  ecosystem  properties  (material  fluxes, 
turnover  rates  and  primary  production).  Attempts 
to  trace  food  web  impacts  in  enclosure  and  lake 
studies  have  revealed  important  time-dependent 
system  properties.  Severe  resource  limitation  of 
fast  variables  (phytoplankton  and  small  zooplank- 
ton)  stabilizes  lower  trophic  levels,  whereas  the 
potentially  destabilizing  effects  of  fish  population 
oscillations  are  long  compared  to  the  growing 
season  and  subject  to  year-to-year  climatic  vagar- 
ies. The  time  scale  dependent  approach  is  impor- 
tant because  it  emphasizes  how  local  (transient) 
solutions  may  be  more  ecologically  relevant  to 
stability  calculations  than  overall  (global)  solu- 
tions. (Author's  abstract) 
W90-00624 


SIMULATION  OF  WIND-INDUCED  WATER 
CURRENTS. 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
I.  K.  Tsanis. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  8,  p  1113-1134,  August 
1989.  15  fig,  1  tab,  33  ref,  append.  Natural  Sciences 
and  Engineering  Research  Council  of  Canada-A- 
1541. 

Descriptors:  *Air-water  interfaces,  *Wind-driven 
currents,  *Wind  velocity,  *Wave  velocity,  *Water 
currents,  Eddies,  Turbulent  flow,  Velocity  distri- 
bution, Hydraulic  roughness,  Laboratory  equip- 
ment, Dimensional  analysis,  Simulation  analysis, 
Viscosity. 

Theoretical  and  conventional  experimental  ap- 
proaches to  studies  of  wind-induced  water  currents 
are  reviewed  and  a  new  method  is  introduced  for 
simulating  these  motions  in  the  laboratory.  Mean 
velocity  profiles  obtained  in  conventional  air-water 
systems,  when  plotted  in  terms  of  the  coordinates 
of  the  'smooth  inner'  law  of  velocity  distribution, 
relegate  all  of  the  experiments  into  the  region  of 
transitional  roughness.  The  shortcomings  of  labo- 
ratory air-water  systems  such  as  uncontrollable 
surface  roughness  and  three-dimensionality  of  flow 
are  overcome  with  a  novel  experimental  approach 
in  which  the  actual  water  body  is  represented  by 
the  air  volume  contained  inside  a  moving  box,  and 
the  surface  of  a  stationary  wall  constitutes  the 


actual  air-water  interface.  Mean  velocity  profiles 
obtained  with  this  apparatus  are  used  to  verify  an 
analytical  solution  based  on  the  parabolic  distribu- 
tion of  the  eddy  viscosity.  (Author's  abstract) 
W90-00632 


ATMOSPHERIC  DEPOSITION  OF  PHOSPHO- 
RUS AND  NITROGEN  IN  CENTRAL  ALBERTA 
WITH  EMPHASIS  ON  NARROW  LAKE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 

R.  D.  Shaw,  A.  M.  Trimbee,  A.  Minty,  H.  Fricker, 

and  E.  E.  Prepas. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  43 

No.  1/2,  p  119-134,  January  1989.  5  fig,  4  tab,  29 

ref. 

Descriptors:  *Water  pollution  sources,  ♦Atmos- 
pheric water,  ♦Precipitation,  ♦Phosphorus,  ♦Nitro- 
gen, ♦Nutrients,  Lake  basins,  Surface  runoff, 
Excess  rainfall,  Drainage  water,  Epilimnion,  Sea- 
sonal  variation,   Deposition,   Iced  lakes,   Canada. 

Atmospheric  deposition  can  be  a  significant  source 
of  phosphorus  (P)  and  nitrogen  (N)  to  lakes.  The 
high  loading  rates  far  surpass  the  permissible  loads 
for  these  nutrients  to  many  lakes.  Data  was  collect- 
ed from  1983  to  1986  at  Narrow  Lake,  Alberta, 
Canada,  to  evaluate  atmospheric  deposition  of  P 
and  N  to  lakes  in  central  Alberta.  Average  rates  of 
atmospheric  deposition  of  total  P  (TP)  and  total  N 
(TN)  to  Narrow  Lake  were  20  and  424  milligrams 
per  square  meter  per  year,  respectively,  between 
1983-1986.  There  were  no  significant  differences  in 
deposition  rates  between  sites  on  Narrow  Lake,  on 
the  lake  shore,  and  on  land  18  kilometers  away. 
Deposition  of  TP,  but  not  TN,  followed  a  distinct 
pattern  during  the  open-water  season;  TP  was 
highest  just  after  ice-off  (May)  and  decreased 
throughout  the  remainder  of  the  open-water 
season.  Deposition  during  the  winter  accounted  for 
only  4  and  12%  of  the  annual  TP  and  TN  loads, 
respectively.  Dry  fallout  contributed  50  and  33% 
of  atmospheric  deposition  of  TP  and  TN,  respec- 
tively. In  both  dry  and  wet  fallout,  dissolved  P  and 
organic  N  were  the  predominant  fractions  of  TP 
and  TN,  respectively.  During  July  1986,  unusually 
heavy  rainfalls  caused  an  increase  in  TP,  but  not 
TN,  concentrations  in  the  epilimnion  of  Narrow 
Lake.  Wet  fallout  accounted  for  only  9%  of  the 
observed  increase  of  epilimnetic  TP;  the  rest  was 
from  surface  runoff  from  the  drainage  basin.  (Au- 
thor's abstract) 
W90-00645 


APPROXIMATE  DYNAMIC  LAKE  PHOSPHO- 
RUS BUDGET  MODELS. 

Noranda,  Inc.,  Denver,  CO.  Environmental  Serv- 
ices. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00662 


WATER  STORAGE  CAPACITY  OF  WETLAND 
USED  FOR  WASTEWATER  TREATMENT. 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

For   primary   bibliographic   entry   see   Field    5D. 
W90-00663 


PERFORMANCE  OF  IN  SITU  MICROCOSMS 
COMPARED  TO  ACTUAL  RESERVOIR  BE- 
HAVIOR. 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 
R.  H.  French,  and  R.  J.  Watts. 
Journal  of  Environmental  Engineering  JOEEDR, 
Vol.  115,  No.  4,  p  835-849,  August  1989.  9  fig,  5 
tab,  13  ref,  append.  U.S.  Environmental  Protection 
Agency  Assistance  agreement  R81 1 124-02-0. 

Descriptors:  ♦Limnology,  ♦Model  studies,  ♦Reser- 
voirs, ♦Trophic  level,  ♦Water  temperature,  ♦Nutri- 
ents, Chlorophyll  a,  Light  penetration,  Dissolved 
oxygen,  Performance  evaluation. 

The  behavior  of  replicate  control  microcosms  in 
three  experiments  was  compared  to  each  other  and 
to  the  behavior  of  the  reservoir  in  which  the 
experiments  were  conducted  (Lahontan  Reservoir, 
Nevada)  during  the  summers  of  1982  and  1986.  In 
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1982  the  response  of  the  reservoir  phytoplankton 
community  to  additions  of  the  algal  nutrients  nitro- 
gen and  phosphorus  and  the  phosphorus  precipi- 
tant aluminum  sulfate  (alum)  were  studied.  The 
microcosms  consisted  of  polyethylene  tubes  of  var- 
ious diameters  and  lengths.  The  results  obtained 
from  these  experiments  were  flawed  because  ni- 
trate was  leached  from  a  component  of  the  micro- 
cosms. In  the  second  and  third  experiments 
(summer  1986),  the  effect  of  various  nutrient  and 
chemical  additions  on  microcosm  water  was  as- 
sessed. The  microcosms  accurately  and  consistent- 
ly simulated  the  vertical  profiles  of  temperature  in 
the  reservoir  as  well  as  the  concentration  of  nitro- 
gen and  phosphorus,  chlorophyll  a,  and  light  pene- 
tration. In  all  three  experiments,  the  microcosms 
were  unable  to  simulate  accurately  the  reservoir 
concentrations  of  dissolved  oxygen.  The  replicate 
microcosms  did  perform  as  replicates.  (Geiger- 
PTT) 
W90-00664 


PLANT  PRODUCTION,  DECOMPOSITION, 
AND  CARBON  EFFLUX  IN  A  SUBARCTIC 
PATTERNED  FEN. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  21, 
No.  2,  p  156-162,  May  1989,  3  fig,  3  tab,  32  ref. 

Descriptors:  ♦Wetlands,  ♦Fens,  ♦Limnology,  ♦Pri- 
mary productivity,  ♦Decomposition,  ♦Plant 
growth,  ♦Biomass,  Gas  flux,  Bogs,  Subarctic  zone, 
Carbon,  Flarks,  Canada,  Methane,  Carbon  dioxide. 

Measurements  of  plant  biomass  and  primary  pro- 
ductivity, plant-tissue  decomposition,  and  gas  flux 
were  made  at  sites  representing  strings,  flarks,  and 
pools  in  a  strongly  patterned  fen  near  Schefferville, 
northern  Quebec.  Biomass  and  production  were 
strongly  related  to  the  position  of  the  water  table, 
with  biomass  ranging  from  an  average  of  190  g/sq 
m  on  the  strings  to  7  g/sq  m  in  the  pools.  Scirpus 
cespitosus  shoots  and  Chamaedaphne  calyculata 
leaves  decomposed  slowly  at  both  string  and  pool 
sites,  losing  25  to  35%  of  their  mass  after  3  years. 
In  contrast,  Menyanthes  trifoliata,  characteristic  of 
the  deeper  pools,  lost  80%  of  its  mass  after  3  years. 
Carbon  dioxide  dominated  the  gas  flux  at  the  string 
site,  but  there  were  significant  fluxes  of  methane  at 
the  flark  and  pool  sites  (7-8  g/sq  m/year).  A 
carbon  budget,  based  on  production  and  gas  flux, 
suggested  that  the  string  site  gained  carbon  at 
about  40  g/sq  m  per  year  whereas  the  flark  site 
(with  the  water  surface  very  close  to  the  peat 
surface)  lost  about  15  g/sq  m/year  and  the  pool 
site  (with  the  water  surface  about  25  cm  above  the 
peat  site)  showed  a  very  small  loss  (about  2  g/sq 
m/year).  The  results  show  that  differential  rates  of 
plant  production,  combined  with  differences  in  the 
rates  of  plant  tissue  decomposition  and  methane 
efflux,  contribute  to  the  expansion  of  the  flark/ 
pool  morphology  at  the  present  time.  (Author's 
abstract) 
W90-00675 


SPATIAL  VARIATION  IN  FISH  COMMUNI- 
TIES IN  TWO  SOUTH-WESTERN  AUSTRA- 
LIAN RIVER  SYSTEMS. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy. 

B.  J.  Pusey,  A.  W.  Storey,  P.  W.  Davies,  and  D. 
H.  D.  Edward. 

Journal  of  the  Royal  Society  of  Western  Australia 
JRSUAU,  Vol.  71,  No.  2-3,  p  69-75,  1989.  3  fig,  17 
ref. 

Descriptors:  ♦Fish  populations,  ♦Limnology, 
♦Ecology,  ♦Spatial  distribution,  ♦Rivers,  ♦Austra- 
lia, Streamflow,  Canning  River,  North  Dandalup 
River,  Habitats,  Minnow. 

The  fish  fauna  of  two  river  systems,  the  Canning 
and  North  Dandalup  catchments,  were  sampled 
every  three  months  over  an  eighteen  month 
period.  Similar  number  of  species  and  individuals 
were  recorded  from  both  systems.  The  majority  of 
headwater  streams  were  temporary,  predominantly 
colonized  by  the  native  minnow,  Galaxias  occiden- 
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talis.  Physical  obstruction  to  the  seasonal  migration 
of  this  species  by  both  natural  and  manmadc  bar- 
riers was  evident.  At  lowland  s'tes  an  exotic,  Gam- 
busia  affinis,  was  dominant  in  the  Canning  River, 
and  was  the  second  most  abundant  species  in  the 
North  Dandalup  River  The  distribution  of  G. 
affinis  seems  to  be  dependent  on  habitat  require- 
ments, and  adaptation  to  stream  disturbances  (Au- 
thor's abstract) 
W90-00692 


SUCCESSIONAL  CHANGES  IN  HABITAT 
CAUSED  BY  SEDIMENTATION  IN  NAVIGA- 
TION POOLS. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00697 


EFFECT  OF  LOW  WATER  LEVELS  ON  THE 
WATER  QUALITY  OF  LAKE  BIWA. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

A.  Kurata. 

Hydrobiologia  HYDRB8,   Vol.    176/17,  p  29-38, 

July  3,  1989.  7  fig,  9  tab,  1  fig. 

Descriptors:  "Lake  Biwa,  'Environmental  effects, 
*Water  level,  *Lake  restoration,  *Eutrophic  lakes, 
*Nutrients,  *Water  shortage,  "Japan,  *Water  qual- 
ity. Sediments. 

The  release  of  nutrients  from  vegetation  and  sedi- 
ments is  examined  under  conditions  which  simulate 
both  calm  and  turbulent  water  motions  in  the 
nearshore,  and  the  magnitude  of  nutrient  loadings 
are  estimated  in  relation  to  the  specific  effects  of 
low  lake  level.  Because  of  a  lack  of  precipitation, 
water  levels  in  Lake  Biwa  (Japan)  were  extremely 
low  between  the  beginning  of  September  1984  and 
the  end  of  February  1985.  Approximately  13  mil- 
lion people  depend  upon  the  lake  as  a  source  of 
drinking  water  and  for  industrial  use,  and  the 
severe  water  shortage  became  a  serious  concern 
for  downstream  communities.  Also,  there  was  con- 
cern that  deterioration  of  water  quality  caused  by 
rotting  macrophytes  and  the  release  of  nutrients 
from  vegetation  and  nearshore  sediments  might 
create  additional  problems.  Sample  stations  were 
established  around  the  south  shore  of  Lake  Biwa. 
Sampling  was  undertaken  at  the  time  of  low  water 
and  during  the  rising  water  levels.  Sediment  sam- 
ples were  particle  sized  into  7  groups  (<2000 
microm).  Other  measured  values  ranged  as  fol- 
lows: (1)  biological  oxygen  demand  ranged  from 
0.5  to  1.3,  (2)  Chemical  oxygen  demand  ranged 
from  1.2  to  3.5,  (3)  total  phosphorus  ranged  from 
0.019  to  0.037,  (4)  soluble  reactive  phosphorus 
ranged  from  0.013  to  0.030,  (5)  soluble  organic 
phosphorus  ranged  from  0.005  to  0.007,  (6)  total 
nitrogen  ranged  from  0.45  to  0.90,  (7)  N02-N 
ranged  from  0.004  to  0.007,  (8)  N03-N  ranged 
from  0.04  to  0.08,  and  (9)  NH4-N  ranged  from 
0.026  to  0.053,  all  as  mg/L.  The  sample  data  sug- 
gest that,  overall,  there  was  little  impact  on  lake 
water  quality  as  a  result  of  low  water  levels.  How- 
ever, remedial  actions  may  have  had  an  important 
and  beneficial  impact  on  nearshore  water  quality  in 
the  southern  basin  of  Lake  Biwa.  (Author's  ab- 
stract) 
W90-00698 


STUDY  ON  HEAVY  METAL  PARTITIONING 
IN  SEDIMENTS  FROM  POYANG  LAKE  IN 
CHINA. 

Beijing  Univ.  (China).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00708 


DISTRIBUTION  OF  NUTRIENTS,  TRACE  ELE- 
MENTS, PAHS  AND  RADIONUCLIDES  IN 
SEDIMENT  CORES  FROM  LAKE  VARESE  (N. 
ITALY). 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00712 


IMPORTANCE  OF  SEDIMENTS   IN   UNDER- 
STANDING NUTRIENT  CYCLINGS  IN  LAKES. 


Uppsala    Umv     (Sweden;.    I.mmologiska    Inslitu 

tionen. 

(     I  orsberg. 

Hydrobiologia  MYIJRBH,  Vol    176/17,  p  263-277, 

July  3,  1989  6  fig,  40  n  I 

Descriptors:  'Limnology,  'Lake  sediments,  'Nu- 
trients, 'Cycling  nutrients,  'Sediment-water  inter- 
faces, 'Invertebrates,  'Hioturbation,  Mineraliza- 
tion, Water  management. 

The  heterogeneous  nature  of  nutrient  cycling  be- 
tween lake  sediments  and  water  are  examined  in 
regard  to  three  essential  nutrients:  (I)  carbon,  (2) 
nitrogen,  and  (3)  phosphorus.  Bacteria  play  a  dom- 
inant role  in  the  mineralization  of  dissolved  and 
particulate  organic  material  in  the  lake  sediments 
since  they  drive  the  mineralization  process  by 
using  the  chemically  bound  energy  of  detritus 
Benthic  lake  invertebrate  fauna  often  show  ex- 
treme heterogeneity  in  their  distribution  and  popu- 
lation dynamics.  Many  of  these  invertebrates  (oli- 
gocheates,  amphipods,  insect  larvae  and  sphaend 
and  unionid  clams)  can  play  an  important  role  in 
mediating  nutrient  speciation  and  transport  be- 
tween sediment  and  water  through  their  burrow- 
ing, feeding,  locomotion,  respiratory  and  excre- 
mental  activities.  A  significant  portion  of  the  major 
processes  involved  in  nutrient  cycling  between 
lake  sediments  and  water  are  biological  ones  (nutri- 
ent assimilation,  microbial  mineralization  and  bio- 
turbation).  As  interactions  exist  between  biological 
and  chemical  activities,  changes  in  temperature  can 
have  dual  effects  on  sediment  nutrient  cycling. 
This  is  illustrated  for  influences  of  temperature  on 
microbial  activity,  oxygen  conditions,  bioturbation 
and  nutrient  cycling.  An  increase  in  temperature 
can,  under  suitable  oxygen  conditions,  lead  to  in- 
creased bioturbation  and  increased  nutrient  cycling 
between  sediment  and  water.  On  the  other  hand,  a 
temperature  increase  will  increase  microbial  activi- 
ty and  oxygen  consumption,  possibly  resulting  in 
oxygen  depletion.  This  would  reduce  bioturbation 
and  nutrient  cycling.  (Miller-PTT) 
W90-00717 


CHARACTERISTICS  OF  SETTLING  MATTER 
AND  ITS  ROLE  IN  NUTRIENT  CYCLES  IN  A 
DEEP  OLIGOTROPHY  LAKE. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

T.  Fukushima,  M.  Aizaki,  and  K.  Muraoka. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  279-295, 

July  3,  1989.  11  fig,  5  tab,  27  ref. 

Descriptors:  'Limnology,  'Oligotrophic  lakes, 
'Nutrients,  'Cycling  nutrients,  'Sedimentation, 
'Lake  sediments,  'Particulate  matter,  Chlorophyll 
a,  Organic  carbon,  Nitrogen,  Phosphorus,  Japan. 

The  results  of  laboratory  experiments  performed 
on  decomposition  of  entrapped  particulate  matter 
are  compared  with  those  obtained  from  a  series  of 
vertical  traps  in  an  oligotrophic  lake  with  a  maxi- 
mum depth  of  163  m  (Lake  Chuzenji  Japan).  The 
settling  flux  of  seston  (dry  weight,  DW),  chloro- 
phyll a  (Chla),  particulate  organic  carbon  (POC), 
particulate  organic  nitrogen  (PON),  and  particu- 
late phosphorus  (PP)  was  measured  monthly  in 
1981-83  at  10  different  depths.  The  Ti  concentra- 
tion in  entrapped  matter  was  used  to  separate  the 
sedimentation  flux  into  allochthonous  and  au- 
tochthonous components.  Inflow  loads  of  dis- 
solved nutrients  were  almost  sufficient  to  supply 
the  autochthonous  fluxes  at  30  m  and  this  flux  of 
POC  (26.6  g/sq  m/a)  was  about  one-third  of  pri- 
mary production  (84  g  C/sq  m/a).  Sedimentation 
of  particulate  matter  was  the  main  path  of  losing 
nutrients  from  lake  water,  explaining  more  than 
80%  removal  of  inflow  loads.  Decomposition  rates 
during  sedimentation  which  were  calculated  from 
the  vertical  difference  in  the  autochthonous  flux 
agreed  very  closely  with  the  results  obtained  by 
laboratory  experiments  of  a  100-day  incubation. 
These  decomposition  rates  and  those  near  the  sedi- 
ment interface  were  used  to  explain  dissolved 
oxygen  depletion  and  nitrate  increase  in  the  hypo- 
limnion  during  stratification.  The  average  sinking 
velocities  were  1.82  m/d  for  seston  and  1.16  m/d 
for  Chi  a  at  30  m;  they  were  influenced  by  the  Chi 
a  content  of  seston.  (Author's  abstract) 
W90-00718 


i  Ol  PLING  Of  SIROMII  \1  AMj  <  M<  It  M 
CYCLES  IN  LAKECONSTA1 

Bodensec-Wasservi  i 

KnmueM    (Germany,    I    R)     Water    Control    and 

Research  Lab 

II   Slabel 

Hydrobiologia  HYDRB8.  Vol    176/17,  p  323-329, 

July  3,  1989 .7  fig,  21  ref 

Descriptors:  'Sediment-water  interfaces,  'Stronti- 
um, 'Calcium,  'Limnology,  'Water  chemistry, 
'West  Germany,  Lake  Constance,  Seav>nal  varia- 
tion, Sedimentation,  Coupling. 

The  contents  of  Sr  and  Ca  were  measured  weekly 
in  Lake  Constance  in  1986  Epilimnetic  concentra- 
tions ol  Ca  changed  between  0.0013  (during  ho- 
mothermy)  and  0.009  mol/l  (during  thermal  strati- 
fication). The  seasonal  fluctuations  of  Ca  were 
correlated  with  those  of  Sr  (between  4.61  and  5  36 
micromol/1).  The  epilimnion  was  permanently 
over-saturated  with  respect  to  calcite  but  not  with 
respect  to  SrC03  Analysis  of  the  settling  process 
by  use  of  sedimentation  traps  revealed  two  short 
episodes  of  very  high  authigenic  settling  fluxes  of 
CaC03,  triggered  by  phytoplankton  diatoms  Sea- 
sonal changes  of  the  Ca  contents  (between  4. 1  and 
30.7  percent  of  the  dry  weight)  and  of  the  Sr 
concentrations  (from  0.012  to  0.075  percent)  in  the 
settling  material  were  closely  correlated.  This  sug- 
gests a  coprecipitation  mechanism  with  a  nearly 
constant  stoichiometry  of  (atoms  Sr/atoms  Crj 
times  1000  of  0.84.  Coprecipitation  of  Sr  ad  Ca 
with  organic  matter  was  insignificant.  In  the  hypo- 
limnion,  some  of  the  Sr  and  Ca  were  released  from 
the  settling  material.  These  results  strongly  suggest 
that  the  cycle  of  Sr  in  Lake  Constance  is  driven 
predominantly  by  coprecipitation  with  calcite.  The 
principal  chemical  mechanisms  leading  to  copreci- 
pitation are  discussed.  (Author's  abstract) 
W90-00721 


MICROORGANISMS  AND  THE  AQUATIC  EN- 
VIRONMENT. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Microbiology. 

N.  F.  Millis. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  355-368. 

July  3,  1989.  7  fig,  3  tab,  26  ref. 

Descriptors:  'Aquatic  environment,  'Lakes,  'Lim- 
nology, 'Marine  environment,  'Nutrients.  'Micro- 
organisms, 'Limiting  nutrients.  Growth,  Nitrogen. 
Phosphorus,  Scavenging. 

The  general  relationship  between  growth  rate  and 
the  concentration  of  limiting  substrate  shows  that, 
in  environments  with  very  low  concentrations  of 
substrate,  some  organisms  will  be  more  successful 
in  scavenging  substrates  than  others.  The  content 
of  nitrogen  and  phosphorous  in  the  cells  was  meas- 
ured and  several  important  points  emerged.  Oscil- 
latoria  took  up  nitrate-N  and  ammonia-N  at  similar 
rates  under  all  conditions.  The  rate  was  not  affect- 
ed by  growth  rate  when  nitrate  limited  growth. 
When  phosphate  limited  growth,  the  rate  of  uptake 
of  nitrogen  declined  steadily  with  increase  in 
growth  rate.  When  energy  limited  growth  (N  and 
P  in  excess),  the  uptake  of  nitrogen  increased  as 
growth  rate  increased,  but  the  cells  had  a  very- 
poor  capacity  to  take  up  nitrogen  in  contrast  to 
cells  grown  in  N-limitation.  Studies  in  the  chemos- 
tat  have  illustrated  how  flexibly  organisms  can 
respond  to  different  nutrient  limitations  at  concen- 
trations likely  to  occur  in  nature.  The  chemostat 
itself  can  be  used  to  isolate  the  organisms  which 
normally  live  with  low  concentrations  of  nutrients, 
and  are  present  in  small  numbers  growing  at  slow 
rates.  An  estimate  is  provided  for  the  percentage  of 
carbon  in  sediments  of  a  profundal  zone  of  a  fresh- 
water lake  which  is  oxidized  with  different  accep- 
tors. In  shallow,  marine  sediments,  the  sulfate  re- 
duction is  more  important.  It  is  equivalent  to  60% 
of  the  carbon  metabolized  by  aerobic  respiration 
and  methanogenesis  is  negligible.  (Miller-PTT) 
W90-00724 


SEDIMENT    TOXICITY    TESTING    IN    TWO 
AREAS  OF  CONCERN  OF  THE  LAURENTIAN 
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Lakes — Group  2H 


GREAT  LAKES:  TORONTO  (ONTARIO)  AND 
TOLEDO  (OHIO)  HARBOURS. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario).    Great    Lakes    Lab.    for    Fisheries   and 

Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00727 


TOXICITY  OF  METAL  POLLUTED  SEDI- 
MENTS TO  DAPHNIA  MAGNA  AND  TUBIFEX 
TUBIFEX. 

National  Swedish  Environment  Protection  Board, 

Uppsala  (Sweden). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00728 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
HEAVY  METALS  IN  SEDIMENT  CORES 
FROM  THE  CALCASIEU  RIVER/LAKE  COM- 
PLEX. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00808 


GEOCHEMICAL  STUDIES  IN  A  REMOTE 
SCOTTISH  UPLAND  CATCHMENT  II. 
STREAMWATER  CHEMISTRY  DURING 
SNOW-MELT. 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00809 


VARIABILITY  IN  THE  DETERMINATION  OF 
ASH  FREE  DRY  WEIGHT  FOR  PERIPHYTON 
COMMUNITIES:  A  CALL  FOR  A  STANDARD 
METHOD. 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

C.  I.  Ridley-Thomas,  A.  Austin,  W.  P.  Lucey,  and 
M.  J.  R.  Clark. 

Water  Research  WATRAG,  Vol.  23,  No.  6,  p  667- 
670,  June  1989.  3  fig,  2  tab,  20  ref.  Science  Council 
of  British  Columbia  Research  Grant  No.  90  (RC- 
15),  National  Science  and  Engineering  Research 
Council  of  Canada  Research  Grant  A9537. 

Descriptors:  *Biological  samples,  *Epiphytes, 
•Tissue  analysis,  *Plant  tissues,  *Dry  matter,  •Lab- 
oratory methods,  *Standards,  Ecosystems,  Bio- 
films,  Data  acquisition. 

An  evaluation  of  diverse  procedures  for  determin- 
ing ash  free  dry  weight  (AFDW)  has  been  carried 
out  on  a  homogeneous  periphyton  biofilm.  Results 
indicate  a  considerable  degree  of  variability  in 
AFDW  depending  on  ignition  time,  ignition  tem- 
perature and  sample  size.  A  standard  method  is 
called  for;  in  the  interim  it  is  recommended  that  all 
three  variables  be  reported  to  facilitate  compari- 
sons. Caution  should  be  exercised  when  comparing 
results  gained  using  dissimilar  or  incompletely 
quoted  procedures.  (Author's  abstract) 
W90-00820 


ADSORPTION-DESORPTION  OF  PHOSPHO- 
RUS BY  LAKE  SEDIMENTS  UNDER  ANAERO- 
BIC CONDITIONS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
H.  Furumai,  and  S.  Ohgaki. 

Water  Research  WATRAG,  Vol.  23,  No.  6  p  677- 
683,  June  1989.  9  fig,  4  tab,  12  ref. 

Descriptors:  *Limnology,  *Nutrients,  *Path  of  pol- 
lutants, *Fate  of  pollutants,  *Eutrophication,  ♦Cy- 
cling nutrients,  *Lake  sediments,  *  Anaerobic  con- 
ditions, *Sorption,  *  Phosphorus,  Radioactivity 
techniques,   Hydrogen   ion   concentration,   Japan. 

Adsorption-desorption  reactions  of  phosphorus  by 
lake  sediments  were  studied  using  a  radioisotope 
32P  inorganic  phosphate.  The  sediments  were  col- 
lected at  Lake  Kasumigaura,  Japan.  The  amount  of 
isotopically  exchangeable  phosphorus  in  the  sedi- 
ments was  measured  in  Anaerobic  sediments-water 
batch  systems  under  various  pH  and  phosphorus 
concentrations.  The  steady  state  condition  practi- 


cally prevailed  with  respect  to  32P  within  30  min 
and  the  amount  of  exchangeable  phosphorus  in  the 
sediments  was  calculated  based  on  the  steady  state 
data.  The  results  were  compared  with  data  previ- 
ously obtained  under  aerobic  conditions.  The  an- 
aerobic conditions  caused  a  large  phosphorus  re- 
lease and  an  increase  in  exchangeable  phosphorus 
especially  below  pH  8.  The  exchangeable  phospho- 
rus under  anaerobic  conditions  ranged  from  27  to 
49%  of  the  total  phosphorus  in  the  sediments  of 
Lake  Kasumigaura,  respectively,  for  pH  in  the 
range  of  5-10.  The  relationship  between  the  phos- 
phorus concentration  in  the  liquid  phase  and  the 
amount  of  exchangeable  phosphorus  in  the  solid 
phase  under  anaerobic  conditions  can  be  explained 
by  the  Langmuir  equilibrium  model  as  well  as 
under  aerobic  conditions.  The  bonding  energy  con- 
stant and  adsorption  maximum  proved  to  be  useful 
parameters  for  evaluating  the  effect  of  redox  level 
and  pH  on  the  exchange  reaction.  The  bonding 
energy  constants  under  aerobic  and  anaerobic  con- 
ditions ranged  from  4.6  to  13.0,  and  from  1.2  to  2.3 
(L/mg)  for  pH  in  the  range  of  6-7,  respectively. 
The  adsorption  maxima  were  higher  under  anaero- 
bic conditions  than  aerobic  conditions.  For  pH 
between  5.7  and  6.6,  the  increase  in  pH  caused  an 
increase  in  the  bonding  energy  constant,  but  had 
only  a  slight  influence  on  the  adsorption  maximum 
under  anaerobic  conditions.  (Author's  abstract) 
W90-00822 


PHOSPHORUS  EXCHANGE  KINETICS  AND 
EXCHANGEABLE  PHOSPHORUS  FORMS  IN 
SEDIMENTS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00823 


INORGANIC   AND    METHYL   MERCURY    IN 
INLAND  WATERS. 

Cagliari  Univ.  (Italy).   1st.  di  Igiene  e  Medicina 

Preventiva. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00825 


OBSERVATIONS  OF  CONCURRENT  DRIFT- 
ING BUOY  AND  CURRENT  METER  MEAS- 
UREMENTS IN  LAKE  MICHIGAN. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
A.  H.  Clites. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 
15,  No.  2,  p  197-204,  1989.  5  fig,  12  ref. 

Descriptors:  *Lake  Michigan,  *Water  currents, 
•Satellite  technology,  *Current  meters,  Buoys, 
Wind-driven  currents,  Wave  action. 

Data  generated  by  satellite-tracked  drifting  buoys 
released  in  the  Great  Lakes  are  being  used  to  study 
lake  circulation  and  test  trajectory  prediction 
models.  Before  data  from  drifters  can  be  used  with 
confidence,  the  water-tracking  accuracy  of  the 
drifters  must  be  known.  During  the  winter  of  1983, 
drogued  drifters  were  released  in  Lake  Michigan 
in  the  vicinity  of  an  array  of  vector-averaging 
current  meters.  Several  times  during  the  next  3 
months,  the  drifters  moved  within  a  few  kilometers 
of  one  of  the  current  meters  and  remained  in  the 
vicinity  for  up  to  30  hours.  The  average  wind 
effect  that  best  aligns  the  currents  measured  by  the 
moored  current  meters  and  the  currents  from  drift- 
er paths  is  0.76%  of  the  wind  speed.  This  value  is 
the  weighted  average  of  the  wind  effects  calculat- 
ed for  seven  separate  cases,  which  ranged  from 
0.06%  to  2.09%  of  the  wind  speed.  The  average 
value  is  in  good  agreement  with  theoretical  esti- 
mates and  field  test  results.  The  horizontal  coher- 
ence of  the  currents  within  5  km  was  fairly  high  as 
revealed  by  comparisons  between  drifter  trajector- 
ies and  current  meter  progressive  vectors.  The 
separation  distance  between  the  vectors  was  gener- 
ally under  1  km  while  drifter  path  length  ranged 
from  4  to  9  km.  Results  indicate  that  during  these 
encounters,  about  25%  of  the  variability  between 
trajectories  estimated  by  drifting  buoys  and  current 
meter  measurements  is  explained  by  a  simple  wind 
correction.  The  remaining  discrepancy  is  attrib- 
uted to  wave  action  (Stokes  drift)  and  data  limita- 


tions such  as  a  lack  of  overlake  wind  conditions. 

(Author's  abstract) 

W90-00839 


FOOD  OF  FORAGE  FISHES  IN  WESTERN 
LAKE  ERIE,  1975-76. 

Fish  and  Wildlife  Service,  Sandusky,  OH.  Biologi- 
cal Station. 

K.  M.  Muth,  and  W.  N.  Busch. 
International    Association    for    Great    Lakes    Re- 
search JGLRDE,  Vol.  15,  No.  2,  p  217-222    1989 
2  fig,  2  tab,  21  ref. 

Descriptors:  *Fish,  *Fish  food  organisms,  *Fish 
food,  *Fish  populations,  *Lake  Erie,  Shiner, 
Trout-perch,  Alewife,  Shad,  Bass,  Drum,  Young  of 
the  year,  Waterfleas,  Copepods,  Diptera,  Ostra- 
coda,  Amphipods,  Algae. 

In  western  Lake  Erie  in  the  summer  and  fall  of 
1975-1976,  food  eaten  by  seven  forage  fishes-em- 
erald shiner  (Notropis  atherinoides),  spottail  shiner 
(Notropis  hudsonius),  trout-perch  (Percopsis  omis- 
comaycus),  and  young-of-the-year  (YOY)  of  ale- 
wife  (Alosa  pseudoharengus),  gizzard  shad  (Doro- 
soma  cepedianum),  white  bass  (Morone  chrysops), 
and  freshwater  drum  (Aplodinotus  grunniens)-was 
divided  among  six  major  taxa:  Cladocera,  Cope- 
poda,  Diptera,  Ostracoda,  Amphipoda,  and  Algae. 
In  addition,  fish  were  eaten  by  YOY  white  bass, 
and  Rotifera  were  consumed  by  YOY  gizzard 
shad.  Interspecies  diet  overlap  indices,  calculated 
to  compare  the  food  of  the  different  species  and  to 
evaluate  diet  similarities,  were  usually  highest  for 
YOY  white  bass  and  YOY  freshwater  drum  when 
compared  with  the  other  species  and  usually 
lowest  between  emerald  shiners  and  all  other 
forage  fishes.  Understanding  the  feeding  interac- 
tions among  fishes  that  could  influence  production 
at  the  forage-food  level  of  the  food  web  could 
provide  insight  into  how  cascading  trophic  interac- 
tions influence  the  production  of  piscivorous  pred- 
ators. (Author's  abstract) 
W90-00841 


PRODUCTION,  BIOMASS,  AND  TROPHIC 
INTERACTIONS  OF  MYSIS  RELICTA  IN 
LAKE  ONTARIO. 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 
of  Biological  Sciences. 
M.  A.  Shea,  and  J.  C.  Makarewicz. 
International    Association    for   Great    Lakes    Re- 
search JGLRDE,  Vol.  15,  No.  2,  p  223-232,  1989 
10  fig,  3  tab,  32  ref. 

Descriptors:  *Lake  Ontario,  *Zooplankton,  •Lim- 
nology, *Fish  food  organisms,  Abundance,  Bio- 
mass,   Production,   Mysis,   Alewives,   Salmonines. 

Mysis  relicta  was  sampled  in  Lake  Ontario  biweek- 
ly with  vertical  tows  from  May  through  Novem- 
ber 1984.  Two  sites  were  studied  off  Hamlin  Beach 
State  Park,  one  station  at  35  m  and  the  other  at  100 
m.  At  the  35-m  station,  total  abundance  ranged 
from  near  zero  in  late  September  to  207  orga- 
nisms/sq  m  in  mid-August,  with  a  mean  abundance 
of  48  organisms/sq  m  for  the  study  period.  Aver- 
age biomass  and  production  values  at  the  35-m 
station  were  0.08  g  dry  weight/sq  m  and  0.13  g  dry 
weight/sq  m  per  7  months,  respectively.  At  the 
100-m  station,  total  abundance  ranged  from  110/sq 
m  in  late  September  to  860/sq  m  in  mid-July,  with 
a  mean  abundance  of  378/sq  m  for  the  study 
period.  Average  biomass  and  total  production  at 
the  100-m  station  was  0.68  g  dry  weight/sq  m  and 
123  g  dry  weight/sq  m  per  7  months,  respectively. 
Mysis  relicta  abundance  increased  from  1971  to 
1984  in  the  offshore  and  nearshore  of  Lake  Ontar- 
io. This  increase  in  abundance  may  be  related  to 
the  stocking  of  salmonines  in  Lake  Ontario  and/or 
to  the  significant  die-off  of  adult  alewives  in  the 
winter  of  1983-1984.  (Author's  abstract) 
W90-00842 


INFLUENCE  OF  LAKE  SURFACE  AREA  AND 
DEPTH  UPON  THERMAL  STRATIFICATION 
AND  THE  DEPTH  OF  THE  SUMMER  THER- 
MOCLINE. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


and  Behavioral  Biology. 

E.  Gorham,  and  F.  M.  Boyce. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  2,  p  233-245,   1989.  5  fig,  3  tab,  24  ref. 

Descriptors:  'Thermal  stratification,  'Lakes, 
•Limnology,  'Thermocline,  Wind-driven  currents, 
Depth,  Seiches,  Surface  area,  Storms,  Gravitation- 
al acceleration. 

Among  the  important  physical  characteristics  of  a 
lake  are  whether  it  stratifies  seasonally,  and  if  so, 
the  depth  to  which  wind-mixing  is  limited  by  the 
stratification.  It  is  generally  known  that  sufficiently 
shallow  lakes  tend  to  remain  isothermal  through- 
out the  year  and  that  the  depth  of  the  thermocline 
in  stratified  lakes  correlates  positively  with  the 
surface  the  temperate  zone  of  the  northern  hemi- 
sphere show  that  whether  a  lake  stratifies  depends 
on  both  the  maximum  depth  and  the  surface  area 
of  the  lake,  whereas  the  depth  of  the  thermocline 
depends  primarily  on  the  surface  area.  A  modifica- 
tion of  previously  published  scaling  arguments  pro- 
vides a  plausible  theoretical  basis  for  some  of  this 
behavior.  These  arguments  account  for  additional 
shear-induced  mixing  associated  with  the  funde- 
mental  internal  seiche  in  small  lakes  and  with  near- 
inertial  motion  in  big  lakes.  For  lakes  of  cross-basin 
diameter  less  than  5,000  m  (surface  area  less  than 
25  sq  km),  an  estimate  of  the  depth  of  the  thermo- 
cline at  the  time  of  maximum  heat  content  is  given 
by  an  equation  whereby  tau  is  the  wind  stress 
associated  with  late  summer  storms,  Delta  P  is  the 
density  contrast  between  epilimnion  and  hypolim- 
nion  typical  for  lakes  in  that  region  near  the  time 
of  maximum  heat  content,  g  is  the  gravitational 
acceleration,  and  L  is  the  square  root  of  the  surface 
area  of  the  lake.  A  consistent  set  of  units  must  be 
employed.  (Author's  abstract) 
W90-00843 


LEAD  AND  CADMIUM  LOADINGS  TO  THE 
GREAT  LAKES  FROM  PRECIPITATION. 

Illinois  State  Water  Survey  Div.,  Champaign.  At- 
mospheric Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00844 


TEMPORAL  AND  SPATIAL  VARIABILITY  IN 
SEDIMENT  AND  PHOSPHORUS  LOADS  TO 
LAKE  SIMCOE,  ONTARIO. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00845 


MODELING  THE  LONG-TERM  BEHAVIOR 
OF  AN  ORGANIC  CONTAMINANT  IN  A 
LARGE  LAKE:  APPLICATION  TO  PCBS  IN 
LAKE  ONTARIO. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00846 


AGE  VERIFICATION  OF  WALLEYES  FROM 
LAKE  OF  THE  WOODS,  MINNESOTA. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 

Wildlife. 

R.  F.  Frie,  J.  K.  Anderson,  and  M.  J.  Larson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  2,  p  298-305,   1989.  4  fig,  4  tab,   15  ref. 

Descriptors:  'Limnology,  'Fish  populations, 
•Lake  fisheries,  'Quality  control,  'Walleye,  Min- 
nesota, Fish  scales,  Age  verification,  Dorsal  spine. 

Walleyes  are  the  major  resource  of  commercial 
and  recreational  fisheries  in  Lake  of  the  Woods,  as 
well  as  in  other  large,  relatively  shallow  lakes  in 
northern  latitudes.  Verified  age  assignments  are 
necessary  for  assessment  of  mortality  and  year 
class  strength.  In  this  study,  ages  were  assigned  by 
an  experienced  reader  independently  of  fish  length 
and  knowledge  of  previous  age  assignments.  Scale 
ages  were  compared  with  dorsal  spine  ages  for  850 
walleyes  by  determining  the  percent  agreement, 
average  percent  error,  coefficient  of  variation,  and 
index  of  precision.  Likewise,  scale  age  assignments 


were  compared  among  three  readers  of  widely 
varying  experience.  Results  were  consistent  with 
other  studies  in  that  walleye  scales  are  relatively 
easy  to  age  from  Lake  of  the  Woods,  Minnesota, 
and  other  high  latitude,  nutrient-rich  lakes  contain- 
ing exploited  populations.  Variation  among  readers 
increased  for  walleyes  over  430  mm,  but  bias 
toward  under-ageing  (as  compared  with  spines)  did 
not  occur  until  age  12  and  older  (600  mm).  Chi- 
square  tests  revealed  no  significant  differences 
among  age  distributions  formulated  from  spines, 
scales,  and  different  readers.  Lack  of  serious  trends 
in  deviation  of  scale  readings  from  spine  readings 
allows  the  less  expensive  scale  method  to  be  em- 
ployed with  little  danger  of  underestimating  ages 
of  most  sizes  of  walleye  caught  by  angling  and 
experimental  gill  nets.  (Author's  abstract) 
W90-00847 


POTENTIAL  INVASION  OF  THE  GREAT 
LAKES  BY  FISH  SPECIES  ASSOCIATED 
WITH  CLIMATIC  WARMING. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

N.  E.  Mandrak. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  2,  p  306-316,   1989.  2  fig,  3  tab,  60  ref. 

Descriptors:  'Limnology,  'Great  Lakes,  'Carbon 
dioxide,  'Fish  migration,  'Ecological  distribution, 
'Distribution  patterns,  'Climates,  'Greenhouse 
effect,  Geographical  distribution,  Invading  species. 
Fish  populations. 

Global  warming  associated  with  increasing  atmos- 
pheric levels  of  carbon  dioxide  and  other  gases 
(i.e.,  the  greenhouse  effect)  has  been  widely  pre- 
dicted. Changes  in  the  terrestrial  vegetation  (as 
predicted  by  a  global  model  using  the  Holdridge 
Life  Zone  Classification,  based  an  current  tempera- 
ture and  precipitation  patterns)  were  used  as  an 
indication  of  future  regional  changes  in  eastern 
North  America  due  to  climatic  warming.  This 
warming  process  would  likely  alter  the  geographic 
distribution  of  numerous  fish  species  in  the  Great 
Lakes  region.  The  probability  of  58  common, 
widely  distributed  species  invading  the  upper 
Great  Lakes  (Lake  Huron  and  Superior)  from  the 
lower  Great  Lakes  (Lakes  Michigan,  Erie,  and 
Ontario),  and  the  lower  Great  Lakes  from  the 
Mississippi  and  Atlantic  Coastal  basins  was  as- 
sessed by  comparing  ecological  characteristics  of 
possible  invaders  to  those  of  1 1  recently  invading 
species,  using  discriminant  function  and  principal 
components  analyses.  Twenty-seven  of  these  58 
species  were  judged  to  be  potential  invaders  of  the 
Great  Lakes  as  a  response  to  climatic  warming 
These  invading  species  would  dramatically  alter 
the  present  Great  Lakes  fish  communities.  (Au- 
thor's abstract) 
W90-00848 


YELLOW  PERCH  (PERCA  FLAVESCENS) 
GROWTH  AND  MORTALITY  RATES  IN  LAKE 
ST.  CLAIR  AND  THE  THREE  BASINS  OF 
LAKE  ERIE,  1963-86. 

Ontario   Ministry   of  Natural   Resources,    Maple. 

Fisheries  Branch. 

B.  A.  Henderson,  and  S.  J.  Nepszy. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  2,  p  317-326,   1989.  7  fig,  2  tab,  23  ref. 

Descriptors:  'Fish  populations,  'Perch,  'Lake 
Erie,  Lake  fisheries,  Growth,  Mortality,  Yellow 
perch,  Population  density,  Community  structure, 
Primary  productivity. 

Growth  and  mortality  rates  differed  among  the 
three  stocks  of  yellow  perch  (Perca  flavescens) 
examined  in  Lake  Erie  from  1978  to  1985  in  sam- 
ples obtained  from  multi-mesh  gillnets  set  in  May 
and  July.  Growth  rates  were  significantly  greater 
in  the  central  basin  than  in  either  the  western  or 
eastern  basins  for  yellow  perch  sampled  from  four 
year-classes  (1976-79).  The  lowest  growth  rates 
were  found  among  yellow  perch  from  the  western 
basin  in  the  May  and  July  sampling  periods.  Pool- 
ing each  age  class  from  1978  to  1985,  we  showed 
that  perch  from  the  central  basin  were  usually 
larger  at  age.  These  differences  in  size  at  age  and 
growth  rates  were  not  explained  satisfactorily  by 
differences  in  population  density  and  water  tem- 


perature among  the  basins  but  could  be  attributed 
in  part  to  difference*  in  primary  production  and 
fish  community  structure.  Size  at  age  in  trawl 
samples  tended  to  decline  in  all  basins,  and  particu- 
larly in  the  western  basin  and  Lake  St  (lair  since 
the  late  1970s  We  suggest  that  this  decline  in  size 
may  have  been  caused  by  both  a  decrease  in  pri- 
mary productivity  and   the  increase   in   the  abun- 

f  white  perch  (Morone  amcricana, 
estimations  of  total  mortality  rates  derived  from 
cohort  catch  curves  (ages  3-6,  1975-79  year-class- 
es) and  annual  changes  in  relative  abundance,  we 
concluded  that  total  mortality  (Z)  was  positively 
correlated  with  commercial  fishing  effort 
(western  > central  > eastern)  (Author's  abstract) 
W90-00849 


DETERMINATION  OF  IRRADIATION  AND 
PRIMARY  PRODUCTION  USING  A  TIME-DE- 
PENDENT ATTENUATION  COEFFICIENT. 

National  Water  Research  Inst  ,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
R.  P.  Bukata,  J.  J.  Jerome,  and  J.  E.  Burton. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  2,  p  327-338,  1989.  11  fig,  4  tab. 

Descriptors:  'Primary  productivity,  'Irradiation, 
'Limnology,  'Solar  radiation,  'Photosynthesis, 
Vollenweider-Fee  model,  Attenuation,  Diurnal 
variation,  Seasonal  variation,  Water  depth,  Lake 
Erie,  Lake  Ontario,  Superior. 

A  time-dependent  vertical  irradiance  attenuation 
coefficient  (k  sub  v)  is  utilized  in  conjunction  with 
the  Vollenweider-Fee  primary  production  model 
to  determine  the  effect  of  the  diurnal  variation  of 
solar  zenith  angle  on  estimations  of  primary  pro- 
duction and  irradiation.  Such  effects  are  consid- 
ered as  a  function  of  both  geographic  latitude 
(northern  hemisphere)  and  time  of  year.  It  is 
shown  that  the  effects  of  solar  zenith  angle  de- 
pendence of  the  vertical  irradiance  attenuation  co- 
efficient on  the  determination  of  daily  primary 
production  is  small  (<  +  or  -15%)  for  any  latitude 
or  time  of  year.  The  effect  of  solar  zenith  angle 
dependence  of  the  vertical  irradiance  attenuation 
coefficient  on  the  determination  of  irradiation  at  a 
given  depth,  however,  can  be  quite  significant. 
Examples  of  this  impact  on  irradiation  determina- 
tions in  Lakes  Superior,  Ontario,  and  Erie  are 
presented,  as  is  the  fact  that  such  inaccuracies  in 
both  irradiation  and  primary  production  estimates 
may  be  dramatically  minimized  by  a  judicious  se- 
lection of  solar  zenith  angle  at  which  to  determine 
a  single  value  of  k  sub  v.  For  the  Great  Lakes 
latitudes,  this  solar  zenith  angle  range  is  36-70 
degrees  depending  upon  location  and  time  of  year. 
(Author's  abstract) 
W90-00850 


ATMOSPHERIC  DEPOSITION  OF  CHEMICAL 
CONTAMINANTS  TO  THE  GREAT  LAKES. 

Rhode  Island  Univ.,  Narragansett.  Center  for  At- 
mospheric Chemistry  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00851 


FACTORS  AFFECTING  RECRUITMENT  AND 
MORTALITY  RATES  OF  RAINBOW  SMELT 
(OSMERUS  MORDAX)  IN  LAKE  ERIE,  1963-85. 

Ontario   Ministry   of  Natural   Resources,    Maple. 

Fisheries  Branch. 

B.  A.  Henderson,  and  S.  J.  Nepszy. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  2,  p  357-366,   1989.  8  fig,  3  tab,  28  ref. 

Descriptors:  'Fish  populations,  'Lake  Erie, 
'Smelt,  'Lake  fisheries,  'Fish  stocking,  Spawning, 
Stock-size,  Recruitment,  Temperature,  Predation, 
Size. 

Recruitment  of  young-of-the-year  (YOY)  rainbow- 
smelt  (Osmerus  mordax)  per  parent  was  not  de- 
pendent upon  water  temperature  (rate  of  warming 
and  average  temperature)  during  spawning, 
Glugea  infestation,  or  parental  stock-size.  Only  in 
the  eastern  basin  of  Lake  Erie  was  recruitment  to 
age  1  +  years-old  positively  correlated  with  the 
YOY  index  in  the  preceding  summer.  Recruitment 
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of  age  1+  year  old  smelt  was  not  related  to 
parental  stock-size.  Recruitment  (age  1  +  years- 
old)  per  spawner  was  inversely  related  to  the  abun- 
dance of  age  1  year-old  smelt  present  during  the 
year  of  hatch  in  both  the  eastern  and  central  basins 
of  Lake  Erie.  This  could  be  taken  as  evidence  to 
support  the  hypothesis  that  the  alternating  domi- 
nance of  year-classes  (1963-74)  was  caused  by  can- 
nibalism of  YOY  by  age  1  year-old  smelt.  After 
1974,  alternating  year-class-dominance  was  not 
evident;  we  considered  three  possible  explanations 
for  the  absence  of  strong  year-classes.  First,  the 
size  at  age  declined  in  both  basins  during  the  study 
so  that  more  age  classes  could  have  fed  optimally 
on  young-of-year  (YOY),  resulting  in  a  poorer 
survival  of  YOY  smelt.  Second,  the  harvest  of 
smelt  increased  greatly  after  1974,  particularly  for 
yearling  smelt,  so  that  year-class  strength  measured 
by  the  abundance  of  yearlings  was  reduced  by 
fishing.  Third,  predation  on  smelt  by  stocked  sal- 
monids  probably  increased  after  1974  as  the  stock- 
ing rates  increased.  Adult  total  mortality  rates 
(ages  2  and  3  years-old)  were  positively  related  to 
stock  density  providing  some  evidence  for  density 
dependent  mortality  of  smelt.  There  was  no  evi- 
dence that  the  variations  in  adult  mortality  were 
associated  with  the  incidence  of  Glugea.  (Author's 
abstract) 
W90-00852 


PARTITIONING  OF  ZINC  BETWEEN  THE 
WATER  COLUMN  AND  THE  OXIC  SEDI- 
MENTS IN  LAKES. 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-0O853 


PREDICTION    OF    NUISANCE    PERIPHYTIC 
BIOMASS:  A  MANAGEMENT  APPROACH. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00899 


TOXIC  CYANOBACTERIA  AND  WATER 
QUALITY  PROBLEMS-EXAMPLES  FROM  A 
EUTROPHIC  LAKE  ON  ALAND,  SOUTH 
WEST  FINLAND. 

Abo  Akademi,  Turku  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00908 


OVER-WINTER  CHEMISTRY  OF  SUBARCTIC 
FENS,  EASTERN  CANADA. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

C.  M.  Kingsbury,  and  T.  R.  Moore. 
Nordic  Hydrology  NOHYBB,  Vol.  20,  No.  2,  p 
97-108,  1989.  3  fig,  1  tab,  26  ref. 

Descriptors:  *Water  chemistry,  *Peat,  *Fens, 
♦Cold  regions,  *Subarctic  zone,  *Peat,  *Wetlands, 
Freeze-thaw  cycles,  Snowmelt,  Hydrogen  ion  con- 
centration, Groundwater,  Conductance,  Nutrients, 
Dissolved  organic  carbon,  Phosphorus,  Ammoni- 
um, Nitrates. 

Two  subarctic  fens  (one  nutrient-poor,  one  nutri- 
ent-rich) were  sampled  from  October,  1984  to  July, 
1985  near  Schefferville,  northern  Quebec.  The 
changes  in  concentrations  of  chemicals  (pH,  con- 
ductance, Ca,  Mg,  Na,  K,  Fe,  dissolved  organic 
carbon,  P,  NH4(  +  )-N  and  N03(-)-N)  dissolved  in 
the  peat  water  were  identified  during  the  freeze- 
thaw  cycle.  The  highest  chemical  concentrations 
were  in  the  winter  (associated  with  the  ice  forma- 
tion process),  followed  by  the  spring-summer,  then 
fall.  Four  main  processes  influenced  the  concentra- 
tion of  dissolved  chemicals  in  subarctic  fens:  (1) 
Snowmelt  diluted  the  peat  water;  (2)  Freezing  of 
the  peat  increased  concentrations  of  dissolved  nu- 
trients and  other  chemicals,  believed  to  originate 
from  biological  sources;  (3)  Further  increases  in 
concentrations  over  the  winter  were  caused  by  the 
incorporation  of  peat  water,  which  migrated  into 
the  frozen  peat;  (4)  Thawing  of  peat  influenced  the 
water  chemistry  by  combining  the  release  of  the 
above  3  processes,  along  with  biotic  utilization. 


The  freeze-thaw  cycle  in  the  subarctic  fens  ap- 
peared  to   increase   the  availability   of  important 
nutrients  (such  as  phosphorous)  during  the  spring. 
(Author's  abstract) 
W90-00919 


MEASURING  GROUNDWATER  TRANSPORT 
THROUGH  LAKE  SEDIMENTS  BY  ADVEC- 
TION  AND  DIFFUSION. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-00947 
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POTENTIAL  ROLE  OF  ROOTS  AND  RHI- 
ZOMES IN  STRUCTURING  SALT-MARSH 
BENTHIC  COMMUNITIES. 

North  Carolina  Univ.,  Wilmington.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2L. 
W90-00280 


SALT  TOLERANCE  OF  FIVE  MUSKMELON 
CULTIVARS. 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Vegetable  Crops. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-00281 


SEEDLING  GROWTH  RESPONSE  IN  A 
GREENHOUSE  TO  FOUR  RATES  OF  OLD 
AND  NEW  PAPER  MILL  SLUDGE. 

Arkansas   Univ.   at   Monticello.   Dept.   of  Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-00283 


WATER  USE  EFFICIENCY,  NUTRIENT 
UPTAKE  AND  PRODUCTIVITY  OF  MICRO- 
IRRIGATED  CITRUS. 

New  South  Wales  Dept.  of  Agriculture,  Yanco 
(Australia).  Agricultural  Research  Centre. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-00290 


POPULATION,  GROWTH  AND  WATER  USE 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  I.  ROOT  AND  SHOOT  GROWTH. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  3F. 

W90-00317 


POPULATION,  GROWTH  AND  WATER  USE 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  III.  DRY  MATTER,  WATER  USE  AND 
LIGHT  INTERCEPTION. 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00319 


POPULATION,  GROWTH  AND  WATER  USE 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  IV.  THE  INFLUENCE  OF  POPULA- 
TION ON  WATER  SUPPLY  AND  DEMAND. 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00320 


VARIATION  OF  SOIL  WATER  REGIME, 
OXYGEN  STATUS  AND  ROOTING  PATTERN 
WITH   SOIL  TYPE  UNDER  SITKA  SPRUCE. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
T.  R.  Nisbet,  C.  E.  Mullins,  and  D.  A.  MacLeod. 
Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  1,  p 
183-197,  March  1989.  6  fig,  2  tab,  33  ref. 

Descriptors:  *Waterlogging,  *Spruce  trees,  "Soil- 
water-plant  relationships,  *Peat  soils,  "Forest  soils, 
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"Root  development,   Soil  water,   Soil  properties, 
Oxygen. 

Soil  water  regime,  oxygen  status  and  rooting  pat- 
tern under  Sitka  spruce  were  characterized  in  five 
soil  types:  a  waterlogged  peaty  gley,  a  peaty  gley, 
a  flushed  peaty  gley,  a  surface  water  gley  and  a 
brown  forest  soil  during  1982.  The  waterlogged 
peaty  gley  had  a  high  water-table  which  only 
dropped  below  30  cm  depth  for  46  days  during  the 
summer.  Below  the  water-table  the  profile  was 
anoxic  and  rooting  was  restricted  to  a  depth  of  12 
cm.  The  peaty  gley  experienced  seasonal  waterlog- 
ging with  a  winter  water-table  around  15  cm 
depth.  Roots  that  grew  further  down  the  profile 
during  the  summer  as  the  topsoil  dried  to  -100  kPa 
matric  potential  were  later  killed  when  the  water- 
table  rose.  The  top  30  cm  of  the  flushed  peaty  gley 
remained  oxygenated  even  below  the  water-table. 
Roots  survived  below  the  winter  water-table.  The 
top  30  cm  of  the  surface  water  gley  and  brown 
forest  soil  were  freely  draining  and  remained  aer- 
ated throughout  the  year.  The  platinum  electrode 
polarographic  method  demonstrated  that  there  was 
a  sharp  transition  to  anoxic  conditions  just  above 
the  water-table  at  the  first  two  sites.  (Author's 
abstract) 
W90-00324 


SIMPLE  EMPIRICAL  MODEL  OF  ROOT 
WATER  UPTAKE. 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

N.  J.  Jarvis. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No   1-4 

p   57-72,   March   30    1989.    8   fig,    3   tab,   25   ref. 

Descriptors:  "Root  zone,  "Aeration  zone,  "Vadose 
water,  "Soil  water,  "Model  studies,  "Soil-water- 
plant  relationships,  Absorption,  Transpiration. 

An  empirical  sink  function  describing  water  ex- 
traction by  roots  is  proposed.  Water  uptake  is 
given  as  a  function  both  of  the  potential  transpira- 
tion rate  and  a  weighted  stress  index  that  accounts 
for  the  effects  of  the  vertical  distributions  of  roots 
and  soil  water  content.  The  model  was  tested  in 
the  field  using  measurements  of  water  content  in  a 
clay  soil  in  which  oats,  spring  rape  and  mustard 
crops  were  grown  under  mobile  shelters.  Measured 
changes  in  soil  water  content  were  considered 
primarily  due  to  root  water  uptake,  since  recharge 
was  prevented  and  the  redistribution  of  water  as- 
sumed negligible.  Best-fit  parameter  values  were 
found  by  optimization  during  one  experimental 
year.  Model  predictions  compared  well  with  meas- 
urements in  two  further  years  (r  squared  values  of 
94  and  81%),  with  no  change  in  the  optimized 
parameter  input  values.  (Author's  abstract) 
W90-00355 


EFFECT  OF  DRAINAGE  WATER  ON  NODU- 
LATION,  NITROGEN  FIXATION  AND 
GROWTH  OF  FABA  BEAN. 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Coll.  of 

Agriculture. 

O.  A.  Al-Tahir,  A.  A.  Al-Noaim,  and  A.  A.  Al- 

Jasim. 

Biological  Wastes  BIWAED,  Vol.  29,  No.  1,  p  63- 

66,  1989.  3  tab,  8  ref. 

Descriptors:  "Legumes,  "Irrigation  water,  "Nitro- 
gen fixation,  "Drainage  water,  Fava  beans,  Nod- 
ules, Growth,  Salinity,  Conductivity. 

Faba  bean  (Vicia  faba  L)  was  grown  in  pots  with 
sandy  soil  under  normal,  drainage,  and  1:1  mixture 
of  irrigation  water,  having  electrical  conductivities 
of  2.5,  11.5,  and  6.7  mmhos/cm,  respectively.  The 
dry  weight  of  root,  stem  and  leaves  of  the  beans 
decreased  with  increasing  levels  of  salinity,  but 
there  were  no  significant  differences  between  the 
effects  of  the  normal  and  the  1:1  mixture  of  irriga- 
tion water  although  both  differed  significantly 
from  the  drainage  water  results.  The  fresh  weight 
and  numbers  of  nodules  also  showed  that  their 
growth  was  much  reduced  with  drainage  water. 
The  salinity  of  the  irrigation  water  reduced  the 
number  and  weight  of  nodules,  N2-fixing  efficien- 
cy, and  dry  weight  of  shoots  and  roots.  However, 
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the  effects  of  normal  irrigation  water  and  1:1  mix- 
ture of  drainage  and  normal  irrigation  watei  on  the 
processes  of  nodule  production,  growth,  and  N2 
fixation  were  not  significantly  different.  (Whitc- 
Reimcr-PTT) 
W90-00535 


EFFECTS  OF  OZONE  AND  WATER  STRESS, 
SEPARATELY  AND  IN  COMBINATION,  ON 
SOYBEAN  YIELD. 

North  Carolina  State  Univ.  at  Raleigh.   Dept.  of 

Crop  Science. 

J.  E.  Miller,  A.  S.  Heagle,  S.  F.  Vozzo,  R.  B. 

Philbeck,  and  W.  W.  Heck. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  3,  p  330-336,  Jul-Sep  1989.  4  fig,  7  tab,  20 

ref. 

Descriptors:  *Air  pollution  effects,  "Ozone, 
*Water  stress,  "Soybeans,  Soil  water,  Rain  exclu- 
sion caps,  Growth,  Crop  yield. 

A  primary  concern  in  applying  existing  03-effects 
data  on  crop  production  is  the  relatively  unknown 
influence  of  soil  moisture,  which  may  modify  plant 
response  to  03.  In  1986  a  field  experiment  was 
performed  with  soybean  (Glycine  max.  (L.)  Merr. 
cv.  Young)  to  test  the  influence  of  periodic  water 
stress  on  the  yield  response  to  03.  Open-top  field 
chambers  were  used  to  expose  plants  to  a  range  of 
03  concentrations,  and  rain  exclusion  caps  were 
used  on  individual  chambers  to  help  regulate  soil 
moisture  levels.  Three  soil  moisture  treatments 
were  used:  (1)  well-watered  (WW);  (2)  water- 
stressed  (WS);  and  (3)  well-watered  with  perma- 
nent rain  exclusion  caps  that  were  in  place  from  35 
d  after  planting  until  physiological  maturity  (WW- 
C).  In  the  WW  and  WS  treatments,  the  raincaps 
were  put  in  place  only  during  an  exceptionally  wet 
period  from  mid-August  to  mid-September.  The 
WW  and  WW-C  treatments  had  approximately  the 
same  yield  and  response  to  03,  indicating  that  the 
presence  of  the  caps  for  most  of  the  growing 
season  had  little  effect  on  growth  or  sensitivity  to 
03.  The  WS  plants  yielded  approximately  10% 
less  on  the  average  than  the  WW  and  WW-C  plots, 
but  water  stress  did  not  change  the  response  to  03 
(i.e.,  no  significant  03  x  water  interaction).  Based 
on  the  Weibull  dose-response  model,  03  reduced 
yield  of  'Young'  soybean  13%  at  a  concentration 
of  0.05  micro L/L  (12h/d  seasonal  mean)  compared 
to  a  hypothetical  background  of  0.02  microL/L. 
(Author's  abstract) 
W90-00569 


DETECTION  OF  MOISTURE  STRESS  BY  IN- 
DICATOR PLOTS--A  SIMULATION. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

R.  Prasad. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No.  1-2, 

p  11-24,  July  1989.  8  fig,  1  tab,  10  ref. 

Descriptors:  "Moisture  stress,  "Crops,  "Agricul- 
ture, "Soil  moisture  retention,  Indicator  plots,  Sim- 
ulation, Sand,  Compaction. 

The  possibility  of  detecting  advance  indications  of 
moisture  stress  in  crops  by  using  an  analytical 
simulation  of  small  prepared  plots  with  compacted 
or  partially  sand-substituted  soils  is  examined.  A 
series  of  soils  and  three  crops  were  considered  for 
the  simulation,  and  the  moisture  characteristics  of 
the  soils  were  calculated  with  an  available  model. 
A  sand  indicator  plot  is  prepared  by  mixing  sand 
with  the  soil  in  the  root  zone.  Because  of  the 
reduced  moisture  retention  in  the  indicator  plot, 
the  crop  in  the  plot  will  show  signs  of  moisture 
stress  earlier  that  the  rest  of  the  crop.  In  a  com- 
pacted plot  the  soil  is  compacted  in  order  to 
reduce  the  moisture  holding  capacity.  The  results 
indicate  that  the  concept  of  using  a  small  plot  with 
partially  sand-substituted  or  compacted  soil  to 
obtain  advance  indication  of  moisture  stress  ap- 
pears feasible.  For  certain  soil,  however,  the  sand- 
substitution  method  fails,  while  compaction  can  be 
adopted  for  all  soils.  The  crop  grown  on  the 
indicator  plot  showed  signs  of  stress  one  to  three 
days  ahead  of  the  rest  of  the  land  in  most  cases, 
depending  on  the  depletion  level  at  which  moisture 
stress  was  evident.  The  advance  interval  generally 


decreases    with    decreasing    root    depth,    and    the 
effect  of  intervening  rainfall  on  the  advance  inter 
val  is  very  small   (White-Reini.  r-PTT) 
W90-00574 


INFLUENCE  OF  THE  OVERSTORY,  UNDER- 
STORY  AND  UPPER  SOIL  HORIZONS  ON 
THE  FLUXES  OF  SOME  IONS  IN  A  MIXED 
DECIDUOUS  FOREST. 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
A.  G.  Price,  and  R.  J.  Watters 
Journal  of  Hydrology  JHYDA7,  Vol.  109,  No   1-2 
p  185-197,  July  1989.  2  fig,  4  tab,  32  ref 

Descriptors:  "Nutrients,  "Cycling  nutrients, 
"Water  chemistry,  "Chemistry  of  precipitation, 
"Throughfall,  "Forests,  "Stemflow,  "Ontario,  Ions, 
Mixed  forest,  Overstory,  Understory,  Soil  hori- 
zons, Chemical  flux,  Nutrients,  Minerals,  Aspen, 
Birch 

Chemical  fluxes  were  measured  in  precipitation 
passing  through  the  overstory,  understory  and 
upper  soil  horizon  within  an  aspen-birch  forest  in 
Ontario,  for  ten  rain  events  occurring  between 
May  and  August  1985.  Analysis  of  mean  event 
chemical  fluxes  for  pH,  Ca,  Mg,  K,  S04,  N03, 
Alkalinity,  and  P04  showed  that  the  dominant 
control  on  nutrient  transfers  through  aspen  systems 
was  that  exerted  by  the  overstory.  Nutrient  trans- 
fers through  the  birch  overstory  and  hazel  under- 
story canopy  were  of  a  similar  magnitude.  Hydro- 
chemical  changes  through  the  understory  below 
aspen  were  of  the  same  general  type  as  those 
occurring  within  the  overstory  but  only  about  one- 
third  as  large.  Overstory  throughfall  generally 
contributed  a  much  larger  solute  load  than  stem- 
flow,  ranging,  on  average  for  all  ions,  from  four 
times  larger  (for  largetooth  aspen)  to  130  times 
larger  (for  trembling  aspen).  Understory  stemflow 
contributed  about  six  times  more  solutes  than  un- 
derstory throughfall  (on  average  for  all  ions).  The 
dominance  of  throughfall  in  overstories  and  of 
stemflow  in  understories,  may  be  explained  by  a 
larger  stem  area  index  for  understory  stems  com- 
pared with  that  of  tree  trunks.  Chemical  inputs  to 
the  mineral  B  horizons  of  the  soil  are  controlled  by 
the  frequency  of  heavy  rains  and  by  chemical 
changes  in,  and  withdrawals  from,  the  upper  soil 
during  smaller  precipitation  events.  (Author's  ab- 
stract) 
W90-00585 


EFFECTS  OF  THREE  IRRIGATION  REGIMES 
ON  GROWTH  PARAMETERS  AND  YIELD  OF 
DRIP  IRRIGATED  SWEET  CORN  (ZEA  MAYS 
CV.  SURESWEET)  (TRES  NIVELES  DE  RIEGO, 
CRECIMIENTO  Y  RENDIMIENTO  DE  MAIZ 
DULCE  (ZEA  MAYS  CV.  SURESWEET) 
REGADO  POR  GOTEO). 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00586 


SEASONAL  CONSUMPTIVE  USE  OF  WATER 
BY  BELL  AND  CUBANELLE  PEPPERS  IN 
SEMIARID  AND  HUMID  COASTAL  SITES  IN 
PUERTO  RICO. 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 
M.  R.  Goyal,  and  E.  A.  Gonzalez. 
Journal  of  Agriculture  of  the  University  of  Puerto 
Rico,  Vol.  72,  No.  4,  p  609-614,  October  1988.  1 
fig,  1  tab,  6  ref. 

Descriptors:  "Vegetable  crops,  "Agriculture,  "Irri- 
gation requirements,  Temperature,  Rainfall,  Puerto 
Rico,  Peppers,  Growing  cycle,  Seasonal  variation. 

Consumptive  use  (CU)  values  were  estimated  for 
transplanted  bell  and  Cubanelle  peppers  having  a 
120-day  growing  cycle  with  24  planting  dates  and 
2  locations  (Fortuna  Substation,  Juana  Diaz  and 
Isabela  Substation,  Isabela).  A  modified  Blaney- 
Criddle  model  was  used  to  estimate  monthly  CU 
with  temperature  and  rainfall  data.  CU  at  Fortuna 
was  greater  than  CU  at  Isabela  in  all  planting 
schedules.  CU  varied  from  401-524  mm  at  Fortuna 
and  365-484  mm  at  Isabela.  An  example  is  present- 


umate  seasonal  net  irrigation  requirements 
with  CU  (Author's  abstract.) 
W90-0 


UPTAKE  OFTRITIATED  GBOI  Mjhaier  BY 
BLAC  K  UX  i  SI  TREES. 

Handle  Pacific  Northwest  Labs.,  Richland,  WA 
W   H   Rickard,  and  K  R  Price 
Northwest  Science  NOSCAX,  Vol.  63,  No    3    p 
87-89,  May  1989    I  fig,  1  tab,  4  ref  US    Depart- 
ment of  Energy  contract  DE-AC06-76RLO  1830. 

Descriptors:  "Tracers,  "Tritium,  "Trees,  "Moisture 
uptake,  "Groundwater,  Leaves,  Roots,  Lxxjust 
tree. 

Artificially  planted  trees  have  survived  for  4  dec- 
ades in  the  very  dry  climate  of  south-central  Wash- 
ington without  irrigation.  It  is  generally  believed 
that  long-time  tree  survival  depends  on  root  con- 
tact with  groundwater,  but  this  assumption  had  not 
been  critically  evaluated.  Leaf  water  from  trees 
growing  at  a  location  where  groundwater  was  7  7 
m  below  the  surface  had  elevated  levels  of  tritium. 
The  well  water  also  had  elevated  levels  of  tritium, 
indicating  that  some  of  the  tritium  measured  in  tree 
leaf  water  was  obtained  from  root  contact  with 
tntiated  groundwater.  Tritium  concentrations  in 
leaf  water  were  greatest  in  August  when  sources  of 
tritium  other  than  groundwater  are  least  abundant, 
indicating  that  the  trees  relied  most  heavily  on 
groundwater  during  the  hottest  and  driest  season 
of  the  year.  (Author's  abstract) 
W90-00620 


SOIL  TEMPERATURE  AND  MOISTURE 
REGIME  RELATIONSHIPS  WITHIN  SOME 
RANGELANDS  OF  THE  GREAT  BASIN. 

Forest  Service,  Missoula,  MT.  Region  1. 

For  primary   bibliographic   entry  see   Field   2G 

W90-00639 


EELGRASS  PRODUCTIVITY  ON  AN  INTERTT- 
DAL  FLAT  OF  CENTRAL  JAPAN. 

Tokai  Regional  Fisheries  Research  Lab.,  Tokyo 

(Japan). 

O.  Umebayashi. 

Bulletin  of  the  Tokai  Regional  Fisheries  Research 

Laboratories,  No.  127,  p  17-30,  March  1989,  2  fig, 

2  tab,  33  ref. 

Descriptors:     "Productivity,      "Eelgrass,      "Plant 
growth,  "Tidal  flats,  Biomass,  Japan. 

Quantitative  estimation  of  eelgrass  productivity 
was  conducted  in  a  tidal  flat  located  in  central 
Japan  as  part  of  a  project  on  purification  function 
and  biotic  productivity  of  shallow  waters.  Samples 
were  collected  bimonthly  and  were  measured  and 
analyzed  chemically.  An  aerial  survey  with  a 
multi-spectral  scanner  was  also  performed  during 
the  most  active  growing  season  of  the  eelgrass. 
Total  area  of  the  eelgrass  meadow,  standing  stocks 
of  biomass  and  each  chemical  component  and  pro- 
ductivity were  calculated.  Total  area  was  2,076  sq 
km.  Standing  stocks  were  1,191  tons  in  the  whole 
area  with  478  g/sq  m  of  aboveground  and  96  g/sq 
m  of  underground  per  unit  area.  The  production  in 
the  whole  area  was  41.59  tons/day  in  dry  weight 
and  per  unit  area  was  20.52  sq  m/  day  or  7.5  g/sq 
cm/day.  Comparing  these  results  with  previous 
reports,  this  tidal  flat  seemed  a  place  of  high  pro- 
ductivity. (Author's  abstract) 
W90-00670 


SOLUTE     MOVEMENT     THROUGH     ROOT- 
SOIL  ENVIRONMENT. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 
J.  C.  Tracy,  and  M.  A.  Marino. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  608-625, 
August  1989.  6  fig,  2  tab,  29  ref,  append.  Universi- 
ty of  California,  Davis  and  the  Agricultural  Re- 
search  Service   Cooperative   Agreement   4350-H. 

Descriptors:  "Soil-water-plant  relationships,  "Crop 
yield,  "Root  zone,  "Soil  water,  "Solute  transport. 
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♦Agricultural  engineering,  Water  quality,  Water 
supply,  Solutes,  Soil  water,  Transpiration,  Simula- 
tion analysis,  Differential  equations,  Boundary  con- 
ditions, Mathematical  studies,  Finite  element 
method,  Field  tests,  Salts,  Soil  profiles. 

The  development  of  a  crop  and  its  subsequent 
yield  are  highly  dependent  on  the  quantity  and 
quality  of  water  available  to  the  crop  in  the  root 
zone  of  a  soil.  A  methodology  is  developed  for 
simulating  the  movement  of  water  and  solutes 
through  a  root-soil  system,  which  accounts  for  the 
effect  of  the  solute  concentration  on  the  extraction 
of  soil  water  by  a  transpiring  crop's  root  system. 
The  resulting  root-soil  water  flow  and  solute 
movement  simulation  methodology  is  a  coupled  set 
of  partial  differential  equations  that  describe  the 
macroscopic  movement  of  water  and  solutes 
through  a  root-soil  system.  Potential  boundary 
conditions  are  described  and  the  methodology  is 
solved  using  a  Galerkin  finite  element  method.  The 
model  is  compared  to  field-measured  soil-water 
content  and  salt  concentration  levels.  The  com- 
parisons show  an  excellent  agreement  between 
simulated  and  measured  data.  The  transient  trend 
of  salt  concentration  levels  in  different  layers  of 
the  soil  profile  and  the  sensitivity  of  the  salt  con- 
centration distribution  in  the  soil  profile  to  changes 
in  the  rooting  depth  of  a  crop  could  be  more 
thoroughly  analyzed  with  an  extension  of  the 
present  model  to  two  dimensions.  (Author's  ab- 
stract) 
W90-00885 

23.  Erosion  and  Sedimentation 


EROSION  AND  SEDIMENT  TRANSPORT 
PROCESSES  FOR  AGRICULTURAL  WATER- 
SHEDS. 

Agricultural  Research  Service,  Lafayette,  IN. 
G.  R.  Foster. 

IN:  Agricultural  Nonpoint  Source  Pollution: 
Model  Selection  and  Application.  Developments 
in  Environmental  Modeling,  10,  Elsevier,  New 
York.  1986.  p  111-122,  29  ref. 

Descriptors:  *Agricultural  watersheds,  *Path  of 
pollutants,  *Nonpoint  pollution  sources,  *Erosion, 
*Sediment  transport,  'Agricultural  runoff,  Deposi- 
tion, Sedimentation,  Adsorption,  Flow  profiles, 
Gullies,  Overland  flow,  Nonuniform  flow,  Rill 
erosion,  Rainfall  impact,  Surface  runoff,  Slope  deg- 
radation, Climates,  Hydrology,  Hydraulic  proper- 
ties, Cohesive  soils,  Watershed  management. 

Erosion  by  water  is  a  process  of  detachment  and 
transport  of  soil  particles  by  raindrop  impact  and 
surface  runoff.  Climate  and  hydrology  drive  ero- 
sion and  sediment  transport  by  providing  rainfall 
and  surface  runoff.  Many  factors  including  cover 
and  management  of  the  soil  affect  both  erosivity 
and  erodibility.  A  fundamental  concept  that  is  fre- 
quently used  in  erosion  analyses  is  that  either  de- 
tachment or  transport  capacity  may  limit  sediment 
load.  Detachment  limits  sediment  load  by  the 
amount  of  sediment  that  it  makes  available  for 
transport,  while  transport  capacity  limits  sediment 
load  by  the  amount  of  sediment  that  flow  can 
transport.  Deposition  usually  occurs  when  trans- 
port capacity  limits  sediment  load.  Deposition  is  a 
selective  process  that  increases  the  concentration 
of  fine  particles  and  soil  adsorbed  pollutants  in  the 
sediment  load.  Flow  of  field-sized  areas  is  nonuni- 
form across  slope.  Some  of  the  nonuniformity  re- 
sults from  tillage  and  some  from  natural  irregular- 
ities. When  flow  erodes  soil,  the  result  is  numerous, 
small  eroded  channels  called  rills.  Areas  between 
rills  are  called  inter-rill  areas,  where  soil  is  pre- 
dominantly detached  by  raindrop  impact.  Flow  on 
these  areas  is  lateral  toward  rill  areas,  and  its 
transport  capacity  is  greatly  enhanced  by  raindrop 
impact.  Most  downslope  sediment  transport  is  by 
flow  in  rill  areas.  Surface  runoff  within  most  fields 
collects  in  a  few  natural  waterways  before  leaving 
the  fields.  Erosion  processes  occurring  in  these 
concentrated  flow  areas  are  very  much  like  those 
occurring  in  rills.  Many  hydraulic  concepts  can  be 
transferred  from  sediment  transport  theory  for 
noncohesive  beds  in  rivers  to  erosion  processes  on 
fields.  However,  nonuniformity  of  flow  and  sedi- 
ment characteristics,  soil  cohesiveness,  and  the  ef- 


fects of  cover  and  management  cause  major  differ- 
ences and  emphasizes  the  need  to  give  special 
consideration  to  erosion  and  sediment  transport 
processes  on  fields.  (See  also  W90-00001)  (Lantz- 
PTT) 
W90-0OOO6 


SIMULATION  OF  SEDIMENT  YIELD  FROM 
ALPINE  WATERSHEDS. 

University   of  Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

G.  Fleming,  and  S.  Fattorelli. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.  Developments 

in    Environmental    Modeling,    10,   Elsevier,    New 

York.  1986.  p  123-145,  11  fig,  5  tab,  20  ref. 

Descriptors:  'Watersheds,  'Simulation  analysis, 
♦Sediment  yield,  'Alpine  regions,  'Model  studies, 
Italy,  Hydrologic  models,  Sediment  transport, 
Sedimentation,  Erosion,  Aviso  River,  Brenta 
River. 

Assessing  the  range  of  sediment  yields  from  two 
river  basins  in  the  Italian  Alps  requires  practical 
application  of  simulation  techniques.  Three  con- 
cepts are  involved:  (1)  the  concept  of  treating  the 
total  water  and  sediment  response  of  a  river  basin 
by  simulating  the  dynamic  interaction  between  the 
hydrology  and  sediment  processes  for  the  com- 
plete basin;  (2)  the  use  of  the  simulation  technique 
in  the  development  of  sediment  response  curves 
for  a  particular  basin;  and  (3)  to  apply  the  tech- 
nique to  the  problem  of  Alpine  watersheds.  This 
problem  is  made  more  difficult  than  general  hy- 
drology and  sediment  problems  due  to  the  extreme 
variation  in  hydrological  and  sediment  response  of 
steep  sloping  torrent  watersheds;  the  inclusion  of 
snow  accumulation  and  melt  processes;  the  high 
level  of  water  resource  development  and  control; 
and  the  increasing  pressure  to  further  utilize  the 
water  and  sediment  resource  in  these  areas.  A  river 
basin  model,  consisting  of  a  watershed  model,  an 
erosion  model,  and  a  routing  model,  was  applied  to 
both  the  Aviso  River  basin,  and  the  Brenta  River 
basin.  The  most  significant  result  from  these  trials 
was  the  large  difference  between  the  rate  of  sedi- 
ment eroded  in  each  segment  due  to  different 
slope,  vegetation  and  rainfall  distribution.  This  em- 
phasizes that  this  Alpine  catchment  has  a  greater 
detachment  potential  than  it  has  a  transportation 
potential  to  the  river.  This  is  governed  by  the 
supply  of  suitable  sized  sediment  and  the  deposi- 
tion process  down-slope,  and  illustrates  the  danger 
of  altering  the  physical  system  in  any  way  that 
allows  the  erosion  potential  to  be  reached.  (See 
also  W90-00001)  (Lantz-PTT) 
W90-00007 


SIMPLE  MODEL  FOR  ASSESSING  ANNUAL 
SOIL  EROSION  ON  HILLSLOPES. 

Silsoe  Coll.  (England). 

R.  P.  C.  Morgan,  D.  D.  V.  Morgan,  and  H.  J. 

Finney. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.  Developments 

in   Environmental   Modeling,    10,   Elsevier,    New 

York.  1986.  p  147-159,  1  fig,  5  tab,  24  ref. 

Descriptors:  'Soil  erosion,  'Model  studies,  'Slope 
degradation,  'Hydrologic  models,  Rainfall, 
Runoff,  Sediment  transport,  Slopes,  Soil  water, 
Soil  properties,  Evapotranspiration,  Soil  density, 
Erosion  rates,  Prediction,  Root  zone,  Erosion  con- 
trol. 

A  model  is  presented  for  predicting  annual  soil  loss 
from  field-sized  areas  on  hillslopes.  The  erosion 
process  is  separated  into  a  water  phase  and  a 
sediment  phase.  In  the  sediment  phase  erosion  is 
taken  to  be  the  result  of  the  detachment  of  soil 
particles  by  raindrop  impact  and  their  transport  by 
runoff.  Splash  detachment  is  related  to  rainfall 
energy  and  rainfall  interception  by  the  crop. 
Runoff  transport  capacity  depends  upon  the 
volume  of  runoff,  slope  steepness  and  crop  man- 
agement. Rainfall  energy  and  runoff  volume  are 
estimated  in  the  water  phase.  The  predicted  rate  of 
soil  loss  is  compared  with  a  top  soil  renewal  rate  to 
determine  changes  in  the  depth  of  soil  over  time. 
Model  validation  was  carried  out  using  data  from 


Erosion  and  Sedimentation — Group  2J 

published  studies  of  soil  loss  from  67  sites  in  twelve 
countries.  Except  for  very  low  and  very  high  rates 
of  erosion,  the  model  gives  realistic  predictions 
over  a  wide  range  of  conditions.  The  model  simu- 
lates the  generation  of  runoff  and  sediment  in  a 
manner  which,  qualitatively  at  least,  represents 
what  happens  in  practice.  The  major  factors  which 
influence  runoff  and  erosion  processes  (soil  mois- 
ture content,  bulk  density  of  the  top  soil  layer,  top 
soil  rooting  depth,  total  soil  depth,  soil  detachabi- 
lity  index,  rate  of  increase  in  soil  depth  by  weather- 
ing at  the  rock-soil  interface,  rate  of  increase  of  the 
top  soil  rooting  layer,  steepness  of  the  ground 
slope,  annual  rainfall,  number  of  rain  days/year, 
typical  value  for  intensity  of  erosive  rain,  percent- 
age rainfall  contributing  to  permanent  interception 
and  stemflow,  ratio  of  actual  to  potential  evapo- 
transpiration, crop  cover  management  factor,  and 
number  of  years  for  which  the  model  is  to  operate) 
are  included  in  a  way  in  which  the  user  can 
understand  their  effects  and  therefore  decide 
which  factors  to  change  to  ameliorate  an  erosion 
problem.  The  model  is  therefore  potentially  useful 
for  reconnaissance  assessments  of  erosion  and  for 
designing  strategies  for  erosion  control.  (See  also 
W90-00001)  (Lantz-PTT) 
W90-00008 


SOME  ASPECTS  OF  SOIL  EROSION  MODEL- 
LING. 

Centro  di  Studio  per  la  Genesi  Classificazione  e 

Cartografia  del  Suolo,  Florence  (Italy). 

D.  Torri,  and  M.  Sfalanga. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.   Developments 

in   Environmental    Modeling,    10,   Elsevier,   New 

York.  1986.  p  161-171,  2  fig,  1  tab,  39  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Nonpoint  pollution  sources,  'Model 
studies,  'Soil  erosion,  'Hydrologic  models,  Model 
studies,  Agricultural  runoff,  Rill  erosion,  Mathe- 
matical models,  Statistical  methods,  Homogeneity, 
Soil  properties. 

Soil  erosion  is  often  accelerated  by  agricultural 
activities.  As  sediment  acts  both  as  pollution  factor 
and  pollutant  carrier,  soil  loss  can  be  considered  a 
nonpoint  pollution  process.  An  experiment  on 
splash  detachment  and  runoff  transport  shows  that 
inter-rill  erosion  depends  on  the  runoff  transport 
capacity  or  on  the  detachment  rate  following 
which  one  is  the  limiting  agent.  Mathematical  de- 
scriptions of  these  processes  indicates  that  statisti- 
cal equations  are  inadequate  to  describe  inter-rill 
erosion.  A  residual  variability  of  the  data  may  be 
attributed  to  dishomogeneity  at  the  soil  surface 
(aggregate  and  clod  distribution,  crusts,  etc.).  This 
variability  can  induce  errors  in  the  estimate  of  soil 
loss.  Consequently,  it  should  be  predicted  as  it  can 
assume  a  relevant  role  when  the  damages  due  to 
pollution  depend  on  critical  thresholds.  (See  also 
W90-00001)  (Author's  abstract) 
W90-00009 


APPLICATION  OF  AN  AGRICULTURAL 
WATER  BALANCE  AND  EROSION  MODEL  IN 
ENVIRONMENTAL  SCIENCE. 

Los  Alamos  National  Lab.,  NM.  Environmental 

Science  Group. 

T.  E.  Hakonson,  G.  R.  Foster,  L.  J.  Lane,  and  J. 

W.  Nyhan. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.  Developments 

in    Environmental    Modeling,    10,    Elsevier,    New 

York.  1986.  p  173-190,  7  fig,  3  tab,  37  ref. 

Descriptors:  'Environmental  engineering,  'Land- 
fills, 'Path  of  pollutants,  'Nonpoint  pollution 
sources,  'Erosion,  'Hydrologic  models,  'Agricul- 
tural watersheds,  'Model  studies,  'Agricultural 
hydrology,  CREAMS,  Arid  lands,  Semiarid  lands, 
Computer  models,  Mathematical  studies,  Hydro- 
logic  budget,  Succession,  Agricultural  chemicals, 
Agricultural  runoff. 

The  use  of  Chemicals,  Runoff,  and  Erosion  from 
Agricultural  Management  Systems  (CREAMS)  in 
arid  and  semiarid  rangelands  and  for  applications 
to  shallow  land  burial  provides  a  powerful  tool  for 


37 


Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


developing  management  alternatives  for  land  use 
and  waste  disposal.  Because  CREAMS  was  devel- 
oped primarily  for  cultivated  agriculture  and  para- 
meterized in  more  humid  conditions  in  the  eastern 
half  of  the  United  States,  it  is  not  directly  applica- 
ble to  arid  and  semiarid  systems,  without  further 
development  and  calibration.  Model  parameters 
for  CREAMS  under  the  agricultural  and  environ- 
mental science  applications  discussed  in  this  paper 
for  the  most  part  do  not  exist.  Ongoing  research  by 
several  groups  and  agencies  is  intended  to  rectify 
these  deficiencies.  Perhaps  the  greatest  weakness 
of  CREAMS,  or  any  similar  model,  is  the  lack  of 
structure  and  feedback  to  account  for  time  depend- 
ent changes  in  physical  and  biological  attributes  of 
a  site.  Plant  and  animal  succession,  and  their  influ- 
ence on  soils,  becomes  important  over  the  time 
scales  being  considered  for  shallow  land  burial 
(SLB)  performance.  Until  significant  advances  are 
made  in  understanding,  the  abilities  to  mathemati- 
cally describe  ecosystem  processes,  models  such  as 
CREAMS  will  be  somewhat  limited  in  scope  and 
utility.  However,  the  need  for  tools  to  wisely 
manage  natural  resources  will  continue  and  repre- 
sent challenges  to  the  agricultural  and  environmen- 
tal scientist  to  meet  those  needs.  (See  also  W90- 
00001)  (Lantz-PTT) 
W90-00010 


VALIDITY  AND  LIMITATIONS  OF  DIFFER- 
ENT TRANSPORT  MODELS  WITH  PARTICU- 
LAR REFERENCE  TO  SEDIMENT  TRANS- 
PORT. 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

G.  Di  Silvio. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.   Developments 

in   Environmental    Modeling,    10,    Elsevier,    New 

York.  1986.  p  191-212,  3  fig,  18  ref. 

Descriptors:  *Model  studies,  *Sediment  transport, 
*Hydrologic  models,  Mathematical  models,  Sedi- 
mentation, Model  testing,  Surface  flow,  Ground- 
water movement,  Comparison  studies,  Particle 
size,  Mathematical  equations. 

The  consequences  of  successive  simplifications 
made  on  transport  equations  in  order  to  obtain 
simpler  and  less  detailed  models  are  examined. 
More  or  less  simplified  models  can  be  obtained  by 
time-averaging  and  space-averaging  performed  on 
the  transport  equations.  After  a  review  of  surface 
flow  models  (transport  of  mass  and  momentum) 
with  constant  density,  the  transport  models  of  a 
neutrally  buoyant  tracer  are  discussed.  Ground- 
water flow  and  groundwater  tracer  transport 
models  are  also  considered  and  the  approaches  for 
modeling  transport  processes  in  stratified  flows  are 
mentioned.  A  survey  of  sediment  transport  models 
is  made,  stressing  the  effects  of  space  and  time 
averaging.  Starting  from  the  most  general  three- 
dimensional  model  of  suspension,  a  one-dimension- 
al unsteady  model  is  formulated,  aimed  at  simulat- 
ing short  time-scale  processes  both  with  uniform 
and  non-uniform  grainsize  distribution.  A  quasi- 
steady,  one-dimensional  model  (averaged  over  the 
hydrologic  cycle)  is  discussed,  considering  first, 
different  grainsize  classes,  and  then  all  the  classes 
altogether  in  the  overall  transport.  (See  also  W90- 
00001)  (Lantz-PTT) 
W90-0001 1 


SURFICIAL  AND  SUBSURFACE  DISTRIBU- 
TION OF  AQUIFER  SEDIMENTS  AT  THE  BE- 
MIDJI,  MINNESOTA,  RESEARCH  SITE. 

State   Univ.   of  New  York  Coll.   at   Plattsburgh. 
For  primary  bibliographic  entry  see  Field  2F 
W90-00033 


ASSESSMENT  OF  RAINFALL  EROSION 
HAZARD. 

Soil  Conservation  Service  of  New  South  Wales, 
Sydney  (Australia). 
K.  Edwards. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  157-164,  1 


tab,  22  ref. 

Descriptors:  'Soil  erosion,  'Network  design, 
♦Data  collections,  *  Water  resources  data,  'Ero- 
sion, 'Rainfall  impact,  'Rainfall,  Soil  erosion, 
Model  studies,  Data  acquisition,  Hydrologic 
models,  Soil  loss 

Degradation  of  productive  land  by  soil  erosion  is  a 
major  problem  on  a  global  basis  In  developed 
countries,  where  considerable  resources  have  been 
devoted  to  controlling  the  problem,  there  is  still 
serious  concern  that  much  needs  to  be  done.  To 
aid  in  planning  for  land  use  it  is  important  that  the 
potential  erosion  hazard  of  an  area  be  assessed 
Empirical  models  have  been  developed  for  erosion 
prediction  but  because  their  nature  cannot  safely 
be  extrapolated  from  their  countries  of  origin.  The 
Universal  Soil  Loss  Equation  (USLE)  is  the  best 
known  of  these  models.  It  includes  all  those  factors 
that  determine  the  magnitude  of  sheet  and  rill 
erosion  and  these  include  rainfall,  soil,  topograph- 
ic, crop  management  and  soil  conservation  factors 
The  rainfall  utilized  in  the  USLE  is  the  product  of 
the  total  energy  of  a  rainstorm  and  the  storm's 
maximum  30  minute  intensity.  To  calculate  this 
index  requires  long  term  records  (20  yrs)  on  a 
continuous  recording  basis  for  individual  storms. 
Simpler  indices  need  to  be  tested  or  developed  for 
wider  application  in  developing  countries.  In  the 
broader  view,  agro-climatic  analyses  need  to  be 
undertaken  to  allow  assessment  of  the  development 
of  the  protective  canopy  of  various  crops  through- 
out their  growth.  Factors  to  consider  are  the  likely 
chance  of  success  of  particular  crops  and  the 
timing  of  cultivation  and  development  of  cover. 
Provision  of  data  should  first  concentrate  on  pro- 
viding answers  to  immediate  problems  or  on  pro- 
viding 'best  approximations'  where  actual  data 
cannot  be  provided.  The  data  set  required  for 
assessing  rainfall  erosion  hazard  has  much  in 
common  with  that  required  for  applications  in 
agricultural  production  and  water  resources.  In 
developing  networks,  care  must  be  taken  to  pre- 
vent uncoordinated  action  that  may  result  in  a  less 
effective  network.  (See  also  W90-00100)  (Lantz- 
PTT) 
W90-00113 


1986  LAKE  POWELL  SURVEY. 

Bureau    of   Reclamation,    Denver,    CO.    Surface 
Water  Branch. 
R.  L.  Ferrari. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-178818. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  REC-ERC-88-6,  December  1988.  67p, 
67  fig,  6  tab,  8  ref 

Descriptors:  'Reservoir  silting,  'Lake  Powell, 
'Surveys,  Lake  sediments,  Water  level,  Lake  mor- 
phology, Sedimentation,  Reservoir  storage. 

The  1986  Lake  Powell  sediment  survey  document- 
ed on  the  present  storage-elevation  relationship 
and  loss  of  storage  from  sediment  accumulation 
since  the  reservoir  began  filling  in  1963.  Sonic 
depth  recording  equipment  mounted  in  a  power 
boat  was  used  to  run  the  hydrographic  survey. 
Sediment  range-lines  at  409  locations  were  estab- 
lished to  determine  the  present  capacity  and  for 
future  monitoring  of  the  sediment  build-up.  The 
reservoir  capacity  was  computed  based  on  surface 
areas  determined  by  a  range-line  survey  method. 
As  of  September  1986,  at  reservoir  elevation  3700, 
the  capacity  was  26,214,861  acre-ft  with  a  surface 
area  of  160,784  acres.  Since  March  1963,  868,231 
acre-ft  of  sediment  accumulation  have  resulted  in 
3.2%  loss  in  reservoir  storage.  (Author's  abstract) 
W90-00126 


BLACK   CREEK   NO.   53,   MISSISSIPPI,   MAY 
1983:  SPILLWAY  PERFORMANCE  REPORT. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-00156 


KENTUCKY,     MAY     1984:     SPILLWAY     PER- 
FORMANCE REPORT. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-00157 


PLOODWATEH      REIardinc,     siRtritRr 

NO.    4,    MISTEGUAY     CREEK,     MKHK,an 

SPILLWAY     PERFORMANCE    REPORT     FOR 

PLOW  OE  SEPTEMBER  1985. 

For  primary  bibliographic  entry  set  Field  8A 

W90-OOI58 


LABORATORY  DATA  ON  (  OARSE  SIDI 
MEN!  TRANSPORT  FOR  BED1  OAU  SAM 
PEER  CALIBRATIONS. 

Geological  Survey,  Vancouver,  WA  Water  Re- 
sources Div 

For  primary  bibliographic  entry  see  Field  7B 
W90-O0211 


STREAMFLOW,  SEDIMENT  TRANSPORT 
AND  NUTRIENT  TRANSPORT  AT  INCLINE 
VILLAGE,   LAKE  TAHOE,   NEVADA,    1970-73. 

Geological  Survey,  Carson  City,  NV 

For  primary  bibliographic  entry  see  Field  2E 

W90-O0219 


TRANSPORT  AND  SEDIMENTATION  OF  SUS- 
PENDED MATTER  IN  OBSTRUCTED  AND 
UNOBSTRUCTED  RUNNING  WATERS 
(TRANSPORT-UND  SEDIMENTATIONSVER-' 
HALTEN  VON  SUSPENSA  IN  UNGESTAUTEN 
UND  GESTAUTEN  FLIESSCEWAESSERN). 
Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 
M  Juraschek. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
80234/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  Contract  DFG  We  837/2-3,  July 
1986.  47p,  15  fig,  8  tab,  31  ref.  English  summary. 

Descriptors:  'Sediment  transport,  'Flumes,  'Sus- 
pended sediments.  Fluid  flow,  Turbulence,  Sole 
erodability,  Sedimentation. 

Experimental  investigations  were  carried  out 
through  on  the  uniformity  and  steadiness  of  fluid 
flow  and  transport  under  marginal  conditions  ex- 
cluding sedimentation.  The  maximum  concentra- 
tion of  suspended  particles  that  can  be  transported 
in  turbulent  flow  through  a  flume  with  a  firm, 
plane  sole  without  leading  to  sedimentation  was 
determined  and  the  correlation  with  the  energy  of 
the  turbulent  movement  pointed  out.  Flow,  sedi- 
ment and  coarseness  parameters  were  varied 
within  large  boundaries.  For  the  experiments 
aiming  to  determine  the  criteria  of  sedimentation  a 
firm  sole  of  the  flume  was  chosen  to  exclude 
possible  interaction  between  erosion  and  sedimen- 
tation. Furthermore  experiments  with  a  fully 
moveable  sole  were  conducted  aiming  at  an  exem- 
plary quantification  of  the  basic  influence  of  the 
sole's  erodability  and  deformability  on  steady-state 
transport.  (Author's  abstract) 
W90-00259 


CONCENTRATION  AND  TRANSPORT  OF 
DISSOLVED  AND  SUSPENDED  SUBSTANCES 
IN  THE  ORINOCO  RIVER. 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
W.  M.  Lewis,  and  J.  F.  Saunders. 
Biogeochemistry  BIOGEP,  Vol.  7,  No.  3,  p  203- 
240,  May  1989.  11  fig,  4  tab,  61  ref.  NSF  Grants 
DEB81 16725,  BSR8315410,  and  BSR8604655. 

Descriptors:  'Solute  transport,  'Sediment  trans- 
port, 'Dissolved  solids,  'Suspended  load,  'Orino- 
co River,  Venezuela,  Colombia,  Organic  carbon, 
Ammonium,  Nitrogen,  Phosphorus,  Wild  rivers, 
Cycling  nutrients,  Erosion. 

The  Orinoco  River,  which  is  hydrologically  un- 
regulated and  has  a  minimally  disturbed  watershed, 
was  sampled  quantitatively  over  a  four-year  inter- 
val. In  conjunction  with  the  sampling,  a  method 
was  developed  for  quantifying  statistical  uncertain- 
ty in  the  estimates  of  annual  transport.  The  dis- 
charge-weighted mean  concentration  of  total  sus- 
pended solids  in  the  Orinoco  river  was  80  mg/1, 
which  corresponds  to  total  annual  transport  of  90 
million  ton/year,  or,  expressed  per  unit  of  water- 
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shed  area,  960  kg/hectare/year,  of  which  96  % 
was  inorganic.  The  mean  for  dissolved  solids  was 
34  mg/1.  of  which  25  mg/1  was  inorganic.  The 
total  transport  of  inorganic  material,  with  a  small 
allowance  for  bedload  was  128  million  ton/year, 
which  corresponds  to  an  erosion  rate  of  4  cm/1000 
year.  Concentrations  of  dissolved  and  suspended 
constituents  derived  from  rock  weathering  were 
very  low  because  of  dilution  from  high  runoff 
(1190  mm/year),  coverage  of  the  southern  part  of 
the  drainage  by  shield  rock,  and  minimal  water- 
shed disturbance.  Seasonal  patterns  in  dissolved 
and  suspended  constituents  were  repeated  with  a 
high  degree  of  consistency  from  one  year  to  the 
next.  The  Orinoco  drainage  had  a  high  specific 
transport  of  organic  carbon.  Concentrations  of  am- 
monium and  nitrate  were  high.  There  was  also  a 
high  transport  rate  for  total  nitrogen.  Concentra- 
tions of  soluble  phosphorus  were  within  the  ex- 
pected range,  while  concentrations  of  particulate 
phosphorus  were  low.  (Author's  abstract) 
W9O-O0303 


SOIL  RESISTANCE  TO  EROSION  IN  THE 
SOUTHERN  UKRAINE  AND  CHANGE 
THEREIN  DUE  TO  IRRIGATION. 

Odesskii  Gosudarstvennyi  Univ.  (USSR). 

G.  I.  Shvebs,  A.  A.  Svetlichnyy,  and  S.  G. 

Chernyy. 

Soviet  Soil  Science  SSSCAE,  Vol.  20,  No.  4,  p  68- 

74,  July-August  1988.  4  tab,  15  ref. 

Descriptors:  'Erosion  control,  *Soil  erosion, 
'USSR,  'Irrigation  effects,  *Soil  stability,  Soil 
compaction.  Chestnut  soils,  Ukraine.  Chernozem 
soils,  Erosion,  Sprinkler  irrigation.  Microorga- 
nisms. 

Field  studies  of  sprinkler-irrigated  soils  in  1981- 
1986  carried  out  at  a  number  of  operational  irriga- 
tion systems  in  the  Odessa.  Nikolaybev,  Kirovo- 
grad.  Kherson  and  Crimean  oblasts  revealed  an 
increase  in  the  resistance  of  Chernozem  and  Dark 
Chestnut  soils  to  erosion  as  a  result  of  irrigation. 
Preliminary  wetting,  especially  in  fine  soils,  had  a 
positive  effect  on  the  water  resistance  of  soil  ag- 
gregates. Wetting  also  prevented  erosion  due  to 
the  rapid  growth  of  a  variety  of  microorganisms. 
Another  important  characteristic  of  soil  resistance 
to  erosion  was  that  resistance  increased  with  in- 
creasing soil  compaction.  The  high  resistance  of 
irrigated  soils  to  erosion  was  due  to  a  combination 
of  these  and  some  other  factors  that  determine  the 
capacity  of  a  soil  to  withstand  the  destructive 
effects  of  water.  The  contribution  of  a  given  factor 
to  a  change  (increase)  in  resistance  by  irrigation 
varies  with  both  space  and  time.  This  clearly  ac- 
counts for  the  wide  variations  in  the  degree  of 
change  in  the  resistance  to  erosion  by  irrigation  of 
the  study  soils  of  the  southern  Ukraine  and  in  the 
observed  seasonal  pattern  of  resistance  of  irrigated 
soils.  (Mertz-PTT) 
W90-0O338 


GLOBAL  PECULIARITIES  AND  TENDENCIES 
E\  RIVER  DISCHARGE  AND  WASH-DOWN 
OF  THE  SUSPENDED  SEDIMENTS:  THE 
EARTH  AS  A  WHOLE. 

Azerbaidzhanskii     Politekhicheskii     Inst.,     Baku 

(USSR).  Inst,  of  Geology. 

G.  P.  Tamrazyan. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p   113-131,  March  30   1989.  4  fig,  7  tab,   16  ref. 

Descriptors:  'Suspended  load,  'Sedimentation, 
'Sediment  discharge,  'Stream  discharge,  'Wash 
load,  Distribution  patterns,  Deposition,  Global  pat- 
terns. 

Discharge  and  supply  (accumulation)  of  sediments 
in  river  waters  and  suspended  sediments  are  char- 
acterized by  some  global  latitudinal  peculiarities. 
The  maximum  discharge  and  supply  (38.5%)  of 
river  waters  falls  within  equatorial  belts  (0  +  10 
degrees)  as  well  as  high-latitude  boreal  (50-70  de- 
grees N  and  especially  70-85  degrees  N)  and  anti- 
boreal  (30-35  degrees  S)  belts  of  the  earth,  which 
are  the  latitudinal  foci  (centers)  of  maximum  ab- 
sorption of  land  waters.  The  maximum  discharge 
of  suspended  sediments  (41.2%)  and  their  supply 
(42.3%)  to  the  basins  of  sediment  accumulation  is 


shifted  to  the  north  (10-30  degrees  N)  as  compared 
to  the  maximum  river  discharge;  the  statistical 
median  of  this  shift  for  the  earth  as  a  whole  is 
about  800  km  along  the  meridian.  Between  the 
western  and  eastern  hemispheres  of  the  earth  exists 
a  certain  asymmetry  in  the  river  discharge  and 
wash-down  of  suspended  sediments.  According  to 
the  median  of  statistic  research,  these  discharge 
and  supply  are  shifted  2100-2400  km  to  the  north  in 
the  eastern  hemisphere  as  compared  to  the  west- 
ern. Also,  there  have  been  established  some  other 
peculiarities  of  global  distribution  of  river  dis- 
charge and  sediments  on  the  earth.  The  latitudinal 
data  on  the  wash-down  of  river  waters  and  sus- 
pended sediments  are  integrated  for  the  main  re- 
gions of  the  earth  (continents  and  Oceania).  (Au- 
thor's abstract) 
W90-0O358 


HYDROLOGICAL  AND  SEDLMENTOLOGI- 
CAL  INFLUENCES  ON  BOROLL  CATENAS, 
CENTRAL  SASKATCHEWAN. 

Scarborough  Coll.,   Westhill   (Ontario).   Dept.   of 

Geography. 

D.  J.  Pennock,  and  D.  F.  Acton. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  3,  p  904-910,  May/June  1989.  9  fig,  3 

tab.  22  ref. 

Descriptors:  'Saskatchewan,  'Sedimentation, 
'Geologic  formations,  'Soil  classification,  *Gla- 
ciohydrology,  'Glacial  soils,  'Glacial  drift,  Soil 
profiles,  Geomorphology,  Glaciology. 

The  distribution  of  soils  in  a  three-dimensional 
catena  is  the  result  of  the  action  and  interaction  of 
hydrologic  and  sedimentological  processes.  The 
relative  dominance  of  the  two  processes  is  exam- 
ined at  three  study  sites  in  the  Black  Chernozem 
(Udic  Boroll)  soil  zone  in  central  Saskatchewan  by 
comparing  the  distribution  of  surface  soils  and 
postglacial  sediments  to  the  present  slope  morphol- 
ogy and  the  reconstructed  paleo-slope  configura- 
tion. Postglacial  sedimentation  was  confined  to 
convergent  backslope  and  footslope  configurations 
on  the  pale-surface  and  thick  sola  were  associated 
with  these  elements.  Soil  characteristics  on  shoul- 
der elements,  divergent  back  slopes,  and  divergent 
footslopes  were  relatively  unaffected  by  post-gla- 
cial sedimentation,  and  the  soil  characteristics  in 
these  elements  were  in  accordance  with  established 
differences  in  water  movement  in  the  landscape. 
(Author's  abstract) 
W9O-O0387 


POTENTIAL  WIND  AND  WATER  ERODIBI- 
LLTY  OF  FOUR  LAND-USE  SYSTEMS  IN 
SOUTH-EASTERN  MONTANA,  U.S.A. 

Montana  State  Univ.,  Bozeman.  Dept.  of  History 

and  Philosophy. 

S.  G.  McConnell. 

Agriculture.       Ecosystems      and       Environment 

AEENDO,  Vol.  25,  No.  2-3,  p  207-215,  March 

1989.  1  fig,  2  tab,  18  ref.  USDA  grant  82-CRSR-2- 

2059. 

Descriptors:  'Erosion.  'Wind  erosion,  'Land  use, 
'Montana,  'Soil  properties,  Cropland,  Erodibility, 
Land  management. 

As  part  of  an  assessment  of  a  1930s  federal  govern- 
ment land  purchase/management  program,  a  study 
was  undertaken  to  compare  the  potential  wind  and 
water  erodibility  (as  determined  by  soil  properties) 
of  reseeded  cropland  (purchased,  retired  and  re- 
seeded  to  crested  wheatgrass)  with  abandoned 
cropland,  cropland  and  native  range  land-use  sys- 
tems on  a  series  of  Haploboroll,  Camborthid  and 
Argiboroll  soil  great  groups  in  south-eastern  Mon- 
tana. The  percentage  of  non-wind  erodible  (>  0.84 
mm  diameter)  aggregates  (sampled  in  spring)  of 
the  surface  30  mm  was  greatest  in  cropland 
(85.0%),  with  lower  values  in  abandoned  and  re- 
seeded  cropland,  and  native  range  (66.3,  66.1,  and 
61.4%,  respectively).  Permanent  vegetation  on  the 
non-cropland  systems  probably  prevented  signifi- 
cant wind  erosion.  The  universal  soil  loss  equation 
soil  erodibility  factor,  K,  was  higher  (and  more 
erodible)  in  cropland  (0.33)  and  lower  in  the  other 
systems  (0.26,  0.25  and  0.26  for  native  range,  abon- 
doned     and     reseeded     cropland,     respectively). 


Lower  organic  matter  and  platier  soil  structure 
were  primarily  responsible  for  the  higher  cropland 
K  value.  Comparison  of  reseeded  cropland  and 
cropland  suggests  that  reseeded  cropland  was 
more  wind  erobible  but  less  water  erodible  (based 
only  on  a  one-time  soil  sampling).  Similarly  man- 
aged (except  for  reseeding)  abandoned  cropland 
were  not  different  in  any  property  measured,  sug- 
gesting no  present-day  effect  of  seeding  on  erosion 
susceptibility.  The  federal  purchase,  retirement  and 
revegetation  of  these  lands  almost  certainly  re- 
duced erosion  as  compared  with  continually 
cropped  land,  although  reseeding  the  lands  did  not 
affect  potential  wind/water  erodibility  as  com- 
pared with  naturally  revegetated  (abandoned) 
cropland.  (Author's  abstract) 
W90-00434 


INFLUENCE  OF  PH  ON  STRUVITE  FORMA- 
TION BY  BACTERIA. 

Granada   Univ.   (Spain).   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-00443 


ESTIMATION  OF  MIXING  RATES  IN  WEST- 
ERN LAKE  ONTARIO  SEDIMENTS  BY 
FINITE  ELEMENT  ANALYSIS  OF  210PB  PRO- 
FILES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
S.  R.  Joshi,  and  AG.  Bobba. 
Environmental     Geology     and     Water     Sciences 
EGWSEI,  Vol.   13,  No.  3,  p   195-200,  May-June 
1989.  4  fig,  1  tab,  19  ref. 

Descriptors:  'Model  studies,  'Tracers,  'Water  pol- 
lution sources,  'Path  of  pollutants,  'Mathematical 
studies,  'Finite  element  method,  'Sediments, 
'Mixing.  'Lake  Ontario,  'Lead. 

A  finite  element  model  is  used  to  generate  theoreti- 
cal excess  210Pb  concentration/depth  profiles  that 
are  'best-fit  approximations'  to  directly  measured 
profiles  at  five  location  in  western  Lake  Ontario. 
The  best-fit  approximations  are  derived  using  a 
minimum  error  analysis  technique.  The  results  in- 
dicate that,  while  mixing  is  prevalent  at  all  the 
study  location,  its  influence  is  severe  at  locations 
closer  to  the  mouth  of  the  Niagara  River.  The 
nonoccurrence  of  the  implicit  effects  of  sediment 
mixing  in  measured  pollutant  profiles  at  these  loca- 
tions is  pointed  out  and  it  is  postulated  that  the 
general  assumptions  of  constant  flux  of  excess 
210Pb  and  constant  sedimentation  rate  in  such 
models  lead  to  unrealistic  estimates  of  mixing.  (Au- 
thor's abstract) 
W90-00447 


GRAVEL  TRANSPORT,  GRAVEL  HARVEST- 
ING, AND  THE  CHANNEL-BED  DEGRADA- 
TION IN  RIVERS  DRAINING  THE  SOUTH- 
ERN OLYMPIC  MOUNTAINS,  WASHINGTON, 
U.S.A. 

Washington  Univ.,  Seattle.  Dept.  of  Geological 
Sciences. 

B.  D.  Collins,  and  T.  Dunne. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  13,  No.  3,  p  213-224,  May-June 
1989.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Alluvial  channels,  'Sedimentation, 
'Gravel  mining,  'Channel  erosion,  'Environmen- 
tal effects,  'Washington,  Sediment  transport. 
Rivers,  Anadromous  fish.  Gravel  removal. 

The  potential  for  gravel  extraction  to  adversely 
affect  anadromous  fish  habitat  in  three  gravel-bed 
rivers  of  southwestern  Washington  prompted  the 
need  to  determine  sustainable  rates  of  gravel  re- 
moval. This  was  accomplished  by  evaluating  the 
components  of  a  long-term  sediment  mass  balance 
for  the  three  rivers.  Average  annual  gravel  trans- 
port was  determined  by  three  independent  meth- 
ods: (1)  bedload  transport  formulae,  (2)  bedload  as 
percentage  of  suspended  load,  and  (3)  measured 
rates  of  bank  erosion  and  bar  accretion  at  individ- 
ual bends.  The  closely  agreeing  results  indicate 
that  annual  bedload  supply  decreases  downstream 
through  deposition  and  storage  in  response  to  de- 
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dining  gradient  and  from  attrition  during  trans- 
port, as  confirmed  by  laboratory  experiments.  A 
survey  of  gravel-bar  harvesting  operations  indi- 
cates that  the  annual  replenishment  rate  has  been 
exceeded  for  up  to  three  decades,  often  by  more 
than  tenfold.  Analysis  of  data  from  nine  stream 
gauging  stations  over  a  55-yr  period  indicates  that 
bed  degradation  has  produced  the  difference  be- 
tween the  replenishment  rates  and  the  volumes  of 
gravel  harvested  from  the  river  beds  and  bars. 
(Author's  abstract) 
W90-00449 


APPARATUS  FOR  THE  IN-SITU  DETERMINA- 
TION OF  PHYSICO-CHEMICAL  PARAM- 
ETERS ACROSS  THE  SEDIMENT-WATER 
INTERFACE. 

ENEA,  La  Spezia  (Italy).  Centro  Richerche  Ener- 

gia  Ambiente. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-OO5O4 


STUDY  OF  THE  SEDIMENTOLOGICAL  AND 
RHEOLOGICAL  PROPERTIES  OF  FLUID 
MUD  IN  THE  FLUVIO-ESTUARINE  SYSTEM 
OF  THE  GIRONDE  ESTUARY. 

Direction  de  l'Amenagement  et  de  l'Environne- 

ment,  Bordeaux  (France). 

J.  Granboulan,  A.  Feral,  and  M.  Villerot. 

Ocean  &  Shoreline  Management,  Vol.  12,  No    1   n 

23-46,  1989.  12  fig,  13  ref. 

Descriptors:  *Sediment  transport,  *Mud,  *France, 
*Estuaries,  "Navigation,  *Sediment-water  inter- 
faces, *Mud-water  interfaces,  *Measuring  instru- 
ments. Fluid  mud,  Water  currents,  Tidal  currents, 
Clays,  Salinity,  Interstitial  water,  Measuring 
probes. 

A  fifteen  year  study  was  carried  out  in  the  Gironde 
estuary  in  order  to  gain  information  on  the  charac- 
teristics of  the  complex  fluid  mud  environment  and 
to  provide  a  rapid  assessment  of  the  variations  in 
concentration  within  the  fluid  mud  layer.  The  Gir- 
onde fluvio-estuarine  system  is  influenced  by  major 
sedimentary  movements  caused  by  the  combined 
action  of  the  tidal  currents  and  the  flow  (both 
liquid  and  solid)  from  the  two  rivers,  the  Garonne 
and  the  Dordogne.  The  fluid  mud  is  essentially 
composed  of  clays  (<  2  microm)  and  medium  to 
fine  silts  (20-2  microm),  and  is  fairly  uniform 
throughout  the  estuary.  On  a  longitudinal  scale,  for 
a  given  epoch,  the  fluid  mud  remains  stable.  Gran- 
ulometrically,  lithologically  and  mineralogically,  it 
does  not  vary  significantly.  This  is  not  the  case, 
however,  on  a  seasonal  scale,  nor  on  a  reduced 
time  scale  (i.e.  a  decade).  The  variations  involve 
the  dimensional  characteristics,  the  contents  of 
quartz,  of  clays,  and  the  composition  of  the  argilla- 
ceous contents.  The  study  of  the  salt  content  of  the 
interstitial  waters  of  the  fluid  mud  showed  that 
salinity  could  be  a  good  indicator  of  this  sediment. 
In  fact,  determining  the  salinity  is  essential  for 
correcting  the  estimates  of  the  content  of  dry 
sediment,  as  well  as  for  interpreting  the  results  of 
the  Theological  tests.  A  general  provisory  relation- 
ship between  the  initial  rigidity  and  the  concentra- 
tion was  established  for  the  fluid  mud  in  the  Gir- 
onde estuary.  This  enabled  the  development  of  an 
ultrasonic  probe  for  sedimentary  measurements, 
which  can  operate  in  the  dynamic  mode  and  meas- 
ure the  concentration  in  the  fluid  mud  layer.  This 
probe  has  been  used  for  operation  of  the  navigation 
channel.  (White-Reimer-PTT) 
W90-00518 


o.E^J.HERING      RATES      AND      SR87/SR86 
RATIOS:  AN  ISOTOPIC  APPROACH 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

For  primary  bibliographic  entry  see  Field  2K. 
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VELOCITY  REDISTRIBUTION  IN  MEANDER- 

IINO  KIVfcRS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E 

W90-00627 


MECHANICS  OF  OVERFLOW   EROSION   ON 
EMBANKMENTS:  I.  RESEARCH  ACTIVITIES. 

Bureau  of  Reclamation,  Denver,  (  0 

G.  R   I'owledge,  DC.  Ralston,  P.  Miller,  Y  H 

Chen,  and  P  I     Clopper. 

Journal      of     Hydraulic      Engineering      (ASCEl 

JHEND8,  Vol.   115,  No.  8,  p   1040-1055,  August 

1989.  4  fig,  3  tab,  13  ref. 

Descriptors:  'Bank  erosion,  'Erosion  control 
•Flood  protection,  •Overflow,  •Embankments! 
•Hydraulic  engineering,  Spillways,  Flood  control 
Flood  forecasting,  Engineering,  Great  Britain 

Model  and  prototype  research  studies  have  been 
conducted  in  the  United  States  and  Great  Britain 
to  evaluate  how  embankments  for  dams,  levees, 
roadways,  etc.  perform  when  subjected  to  over- 
topping flows  from  probable  maximum  flood 
(PMF)  or  near-PMF  events.  With  improvements  in 
the  collection  of  flood  records  and  the  develop- 
ment of  estimated  storm  events  a  significant  in- 
crease in  predicted  PMF  has  been  realized  in  some 
areas  of  the  United  States  and  other  countries. 
These  studies  provide  the  engineer  with  an  under- 
standing of  the  mechanics  of  overflow  erosion 
through  subjecting  scale  model  and  prototype  em- 
bankments to  overtopping  flow  events.  The  effec- 
tiveness of  various  protection  systems  in  prevent- 
ing overflow  erosion  is  evaluated.  These  systems 
range  from  grass-lined  embankments  and  spillways 
to  more  sophisticated  protection  using  geotextiles, 
gabions,  riprap,  cellular  concrete  blocks  and  soil 
cement.  Such  research  efforts  provide  for  the  de- 
velopment of  cost-effective  measures  that  allow 
embankments  to  pass  these  extreme  flood  events 
without  breaching.  (Author's  abstract) 
W90-00628 


MECHANICS  OF  OVERFLOW  EROSION:  II 
HYDRAULIC  AND  DESIGN  CONSIDER. 
ATIONS. 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  8B 

W90-00629 


COHESIVE  SEDIMENT  TRANSPORT-  I 
PROCESS  DESCRIPTION. 

Florida  Univ.,  Gainesville.  Coastal  and  Oceano- 

graphic  Engineering  Lab. 

A.  J.  Mehta,  E.  J.  Hayter,  W.  R.  Parker,  R.  B. 

Krone,  and  A.  M.  Teeter. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.   115,  No.  8,  p  1076-1093,  August 

1989.  2  fig,  2  tab,  57  ref,  append. 

Descriptors:  *Cohesive  sediments,  'Sediment 
transport,  'Deposition,  'Estuaries,  Numerical  anal- 
ysis, Erosion,  Advection,  Cohesion,  Tides,  Settling 
velocity,  Field  tests,  Bed  load,  Cohesion. 

As  a  consequence  of  complexities  due  to  the  oscil- 
latory nature  of  tidal  flows  and  associated  cycles  of 
erosion  and  deposition,  modeling  of  cohesive  sedi- 
ment transport  in  many  cases  is  carried  out  via 
solution  of  the  advection-dispersion  equation  of 
sediment  mass  conservation  using  numerical  tech- 
niques. Physical  processes  constituting  fine,  cohe- 
sive sediment  transport  in  estuarial  waters,  includ- 
ing settling  and  deposition,  consolidation,  erosion 
and  transport  in  suspension,  are  typically  inter- 
linked by  the  cyclic  nature  of  the  tide-dominated 
environment.  Data  collection  efforts  in  field  inves- 
tigations for  prediction  of  deposition  or  erosion  are 
therefore  guided  by  the  need  to  provide  input  to 
numerical  models.  Further  research  is  required  for 
improving  procedures  for  measuring  settling  ve- 
locities, identification  of  depth  at  which  a  definable 
bed  is  encountered,  and  the  behavior  of  near-bed 
high  density  supplement.  (Fish-PTT) 
W90-00630 


COHESIVE  SEDIMENT  TRANSPORT:  II.  AP- 
PLICATION. 

Florida  Univ.,  Gainesville.   Coastal  and  Oceano- 

graphic  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  2L 
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NATURAL    VARIATIONS    is    MTTBOt 
SEGMENTS*    nyEBUn  AN"  ^1.  ARISE 
Marine  Biological  Association  ot  the  United  King- 
dom, Plymouth  (England) 

umary  bibliographic  entry  sec  Field  2L 
W90-O 


SUCCESSION^!.  CHANGES  l\  HABITAT 
CAUSED  BY  SEDIMENTATION  IN  NAVIGA- 
TION POOLS 

Illinois  State  Water  Survey  Div  ,  Champaign. 
N.  G   Bhowmik,  and  J   R   Adamas 
Hydrobiologia   HYDRB8,    Vol     176/17    n    17-27 
July  3,  1989.  8  fig,  3  tab,  II  ref 

Descriptors:  'Sedimentation,  'Rivers,  'Navigation 
canals,  'Succession,  'Environmental  effects  'Lim- 
nology,    •Silting,     'Mississippi     River,     Missouri, 

Scour,  Habitats 

Upstream  of  St.  Louis,  Missouri,  navigation  on  the 
Upper  Mississippi  River  is  made  possible  by  a 
series  of  lock  and  dam  structures  Many  of  the 
pools  formed  by  these  navigation  dams  have  nearly 
reached  a  new  equilibrium  condition  for  scour  and 
deposition  of  sediment.  Several  pools  with  exten- 
sive backwater  or  channel  border  areas  are  still 
accumulating  sediment  at  rates  similar  to  those  for 
man-made  lakes.  The  original  open-water  habitats 
in  these  pools  are  changing  to  aquatic  macrophyte 
beds  and  then  to  marsh  or  terrestrial  floodplain 
conditions  because  of  sediment  deposition  Two 
pools  are  used  as  examples  of  this  phenomenon. 
Pool  19  on  the  Mississippi  River  was  formed  when 
the  lock,  dam  and  powerhouse  at  Keokuk  Iowa 
were  completed  in  1913.  Peoria  Lake  has  been 
affected  by  the  diversion  of  Lake  Michigan  water 
into  the  Illinois  River  in  1900  and  the  construction 
of  a  lock  dam  in  1939.  Both  pools  have  had  well 
over  50%  of  their  original  volume  filled  with 
sediment,  three  areas  in  Pool  19  illustrate  the  suc- 
cesstonal  changes  that  occur  as  sedimentation 
raises  the  river  bottom  into  the  photic  zone.  Sedi- 
mentation has  made  boating  impossible  on  large 
areas  of  both  pools.  The  continuing  process  is 
likely  to  change  open  waters  to  floodplains.  Peoria 
Lake  lacks  aquatic  plant  beds  because  of  excessive 
turbidity  and  frequent  resuspension  of  bed  material 
by  wind-,  or  boat-generated  waves.  It  seems  likely 
these  rivers  reaches  will  become  a  narrow  channel 
without  any  broad  and  highly  productive  channel 
borders.  (Author's  abstract) 
W90-00697 


ENTRAINMENT  OF  SEDIMENTS  BY  THE 
TURBULENT  FLOW  OF  WATER. 

Sydney    Univ.    (Australia).    School   of  Civil   and 
Mining  Engineering. 
L.  W.  Apperley,  and  A.  J.  Raudkivi. 
Hydrobiologia  HYDRB8,   Vol.    176/17    p  39-49 
July  3,  1989.  11  fig,  5  ref. 

Descriptors:  'Sediment  transport,  'Alluvial  chan- 
nels, 'Sedimentation,  'Entrapment,  'Turbulent 
flow,  'Velocity,  Channels,  Longitudinal  force,  Lift 
force,  Lateral  force. 

The  role  of  fluid  turbulence  in  the  entrainment 
process  of  particles  from  the  flat  bed  of  an  alluvial 
channel  is  clarified.  A  6  mm  diameter  sphere, 
placed  in  an  array  of  similar  particles  on  the  bed  of 
a  laboratory  flume,  was  connected  to  a  3-compo- 
nent  force  transducer.  Dynamic  measurements  of 
longitudinal,  lift  and  lateral  force  components  were 
made  with  the  particle  at  a  number  of  positions 
above  the  bed.  Detailed  measurements  of  velocity 
and  turbulence  were  also  made.  The  velocity  and 
force  spectral  measurements  showed  similarities  in 
the  longitudinal  (streamwise)  direction  but  the  lift 
force  component  spectra  were  significantly  differ- 
ent. An  analytical  model  of  the  entrainment  proc- 
ess is  proposed,  in  which  the  impulse  required  to 
lift  a  sediment  particle  from  the  channel  bed  may 
be  calculated.  The  experimental  data  has  been  used 
to  evaluate  the  constants  in  the  analytical  expres- 
sions, and  a  relationship  between  the  forces  and 
turbulence  intensity  established.  The  analysis 
shows  that  the  impulse  required  to  entrain  a  parti- 
cle may  be  expressed  as  a  function  of  a  dimension- 
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less  entrainment  parameter,  the  turbulence  intensi- 
ty, and  the  initial  angle  of  repose  of  the  particle. 
(Author's  abstract) 
W90-00699 


HYDRO-SEDIMENTOLOGV   OF  THE  JOHN- 
STONE RIVER  ESTUARY. 

Queensland   Inst,   of  Tech.,   Brisbane  (Australia). 

Dept.  of  Applied  Geology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-0070O 


SEDIMENT  TRANSPORT  IN  AN  INLAND 
RIVER  IN  NORTH  QUEENSLAND. 

Queensland  Water  Resources  Commission,  Bris- 
bane (Australia). 

W.  A.  Poplawski,  J.  Piorewicz,  and  M.  R. 
Gourlay. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  77-92, 
July  3,  1989.  10  fig,  5  tab,  21  ref. 

Descriptors:  *Sediment  transport,  'Suspended 
sediments,  *Rivers,  'Particulate  matter,  'Particle 
size,  'Australia,  Inland  rivers,  Numerical  analysis. 

A  possible  approach  to  predicting  sediment  loads 
in  rivers  in  northern  Queensland,  Australia  is  out- 
lined. Suspended  sediment  samples  have  been  ana- 
lyzed to  give  both  particulate  concentrations  and 
their  grain  size  distributions.  The  latter  may  have 
been  compared  with  bed  material  size  distributions, 
and  the  concentrations  of  suspended  bed  material 
and  wash  load  components  have  been  estimated. 
After  investigations  of  a  number  of  methods  for 
predicting  bed  material  transport,  those  which 
treat  bed  load  and  suspended  load  independently 
have  been  selected.  Field  data  have  been  used  to 
determine  the  wash  load  and  the  suspended  bed 
material  load.  The  bed  load  was  then  computed  so 
that  total  sediment  load  could  be  determined.  None 
of  the  methods  discussed  can  be  recommended  as 
more  accurate  that  the  others.  Moreover,  it  can 
generally  be  concluded  that  it  is  almost  impossible 
to  predict  the  bed  material  load  with  an  accuracy 
better  than  a  factor  of  2.  Therefore,  application  of 
simple  approximation  functions  is  preferred  to 
avoid  complicated  numerical  methods.  When  the 
wide  variability  of  the  wash  load  from  flood  de- 
pending upon  catchment  conditions  is  considered, 
the  possible  discrepancy  factor  between  actual  and 
computed  total  sediment  load  could  be  consider- 
ably greater  than  2.  (Miller-PTT) 
W90-00702 


SEDIMENT  DISPERSION:  PART  I.  FINE  SEDI- 
MENTS AND  SIGNIFICANCE  OF  THE  SILT/ 
CLAY  RATIO. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
P.  G.  Sly. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  99-110, 
July  3,  1989.  8  fig,  1  tab,  20  ref. 

Descriptors:  'Dispersion,  'Sediment  transport, 
'Sedimentation,  'Sediments,  'Sand,  'Silt,  'Clays, 
'Bottom  sediments,  'Sediment  sorting,  Fine  sedi- 
ments, Particle  size. 

Bottom  sediment  texture  is  related  to  dispersion  by 
means  of  simple  particle-size  characteristics  and 
the  possibility  of  characterizing  a  sedimentary  en- 
vironment by  limited  sediment  textural  information 
is  examined.  The  Great  Lakes  data  indicate  that 
silt/clay  ratios  are  not  unique  to  a  specific  sample 
mean  particle-size.  As  an  indicator  of  sedimentary 
conditions,  they  must  be  coupled  with  sample 
mean  size  or,  at  least,  sand  composition  data.  Pelle- 
tiers'  data  and  those  from  the  Great  Lakes  both 
show  that,  at  mean  size  finer  than  about  2  phi, 
there  is  a  direct  relationship  between  the  silt/clay 
ratios  and  mean  size.  However,  the  silt/clay  ratio 
does  not  decline  consistently  with  mean  particle- 
size.  There  appears  to  be  no  relationship  between 
the  silt/clay  ratio  and  the  particle-size  distribution 
of  bottom  sediments,  where  bed  materials  are  com- 
posed of  sand  or  coarser  sediment.  The  greatest 
variation  in  silt/clay  ratios  is  associated  with  sam- 
ples dominated  by  silts.  In  areas  of  rapid  and 
fluctuating  deposition,  the  lack  of  temporal  and 
spatial  resolution  imposed  by  sample  (depth)  inte- 


gration may  exacerbate  such  variations.  Silt/clay 
ratios  are  likely  to  be  locally  similar  under  relative- 
ly high  energy  conditions;  at  such  sites,  they  may 
reflect  composition  of  the  suspended  load  rather 
than  the  deposition  of  some  fraction  of  it.  Silt/clay 
ratios  are  most  comparable  in  deepwater  (limited 
circulation)  environments  subject  to  low  rates  of 
fine  silt  and  clay  accumulation.  Relationships  be- 
tween silt/clay  ratios  and  sediment  mean  particle- 
size  in  marine  and  non-marine  environments  share 
many  similarities.  (Miller-PTT) 
W90-00704 


SEDIMENT  DISPERSION:  PART  II.  CHARAC- 
TERIZATION BY  SIZE  OF  SAND  FRACTION 
AND  PERCENT  MUD. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
P.  G.  Sly. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  111-124, 
July  3,  1989.  7  fig,  1  tab,  17  ref. 

Descriptors:  'Dispersion,  'Sedimentation,  'Sedi- 
ments, 'Sediment  transport,  'Sand,  'Mud, 
'Sludge,  'Sediment  sorting,  Scour. 

The  use  of  sands  and  muddy  sediments  as  a  means 
of  substantiating  dispersal  of  both  naturally  derived 
and  introduced  materials  is  examined  using  exam- 
ples drawn  from  the  River  Mersey  and  Liverpool 
bay  that  illustrate  the  use  of  simple  statistical  pa- 
rameters to  describe  dispersion  of  sands  and 
muddy  sediments.  The  River  Mersey  and  Liver- 
pool Bay,  eastern  Irish  Sea,  were  sites  of  intensive 
studies  on  the  dispersal  of  dumped  harbour  mud 
and  sewage  sludge  during  the  mid  1960s-70s.  The 
combined  effects  of  strong  tidal  scour,  wave  action 
and  shoreland  near-bed  residual  drift  result  in 
shoreward  transport  of  large  volumes  of  sand  in 
the  bay.  Large  amounts  of  mud  (silt/clay  mixtures) 
oscillate  in  the  river  estuary,  and  naturally  derived 
and  dumped  muds  also  move  shoreward  in  the  bay. 
Unpublished  historic  geochemical  data  have  been 
combined  with  reprocessed  particle  size  data  and 
both  have  been  used  to  reassess  sedimentological 
techniques  for  defining  transport  and  dispersal 
pathways.  River  and  bay  muds  have  similar  size 
compositions,  but  river  muds  have  excess  Cd  >  V 
>  U  >  As  +  Zn  relative  to  bay  muds.  The  lower 
relative  concentrations  of  heavy  metals  in  the  bay 
are  thought  to  reflect  desorption  and  degradation 
of  organic  matter  from  the  river.  Trends  in  sedi- 
ment distribution  data  based  on  the  means  of  the 
sand  size  fraction  alone,  provide  sensitivities  com- 
parable to  those  of  higher  order  moment  measures 
and  are  usually  easier  to  interpret  than  full  size 
spectrum  analyses.  (Author's  abstract) 
W90-00705 


PARTICLE  SIZE  CHARACTERISTICS  OF  FLU- 
VIAL SUSPENDED  SEDIMENT:  AN  OVER- 
VIEW. 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  P.  W.  Moorehead. 
Hydrobiologia  HYDRB8,  Vol.  176/17,  p  125-149, 
July  3,  1989.  17  fig,  4  tab,  51  ref. 

Descriptors:  'Sediments,  'Sediment  transport, 
'Suspended  sediments,  'Particle  size,  'Fluvial 
sediments,  Erosion,  Spatial  variability. 

Existing  knowledge  of  the  physical  properties  in- 
volved in  fluvial  transport  are  reviewed  and  sever- 
al of  the  uncertainties  involved  are  highlighted. 
Any  attempt  to  understand  the  precise  relationship 
between  the  grain  size  characteristics  of  suspended 
sediment  and  those  of  its  source  material  must  also 
take  account  of  the  selectivity  of  erosion  and  deliv- 
ery processes.  A  local  case  study  undertaken  in  the 
1500  sq  km  basin  of  the  River  Exe  in  Devon 
(England)  is  used  to  illustrate  the  considerable 
spatial  variability  that  may  occur  within  a  relative- 
ly small  area  and  the  complexity  of  the  associated 
controls.  Available  evidence  concerning  the  tem- 
poral variability  of  the  grain  size  characteristics  of 
suspended  sediment  emphasizes  the  diverse  pat- 
terns of  behavior  that  may  exist  and  the  complexity 
of  the  controls  involved.  In  some  rivers,  the  sedi- 
ment may  become  coarser  as  the  flow  increases;  in 
others  it  may  become  finer  or  exhibit  a  relatively 
constant  grain  size  composition.   Data  from   the 


local  case  study  in  the  Exe  basin  are  again  used  to 
highlight  the  considerable  diversity  in  response  to 
changing  discharge  that  may  occur  within  a  rela- 
tively small  area.  Any  attempt  to  understand  the 
dynamics  of  sediment  movement  through  a  river 
system  must  also  take  account  of  the  potential 
contrast  between  the  ultimate  and  effective  particle 
size  distribution  of  suspended  sediment  in  response 
to  aggragation.  Results  from  the  Exe  basin  study 
indicate  that  even  in  rivers  with  relatively  low 
solute  concentrations,  almost  an  order  of  magni- 
tude difference  may  exist  between  the  median  par- 
ticle size  associated  with  the  ultimate  and  effective 
grain  size  distributions.  (Author's  abstract) 
W90-00706 


ENVIRONMENTAL  INVESTIGATION  OF  A 
MARINE  COASTAL  AREA:  GULF  OF  GAETA 
(TYRRHENIAN  SEA). 

ENEA,  La  Spezia  (Italy).  Centra  Richerche  Ener- 

gia  Ambiente. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-00709 


CAN  WE  DETERMINE  THE  BIOLOGICAL 
AVAILABILITY  OF  SEDIMENT-BOUND 
TRACE  ELEMENTS. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00726 


SIMULATION  OF  THE  PROCESS  OF  SEDI- 
MENTATION OF  SUSPENDED  SOLIDS  IN 
THE  YOSHII  RIVER  ESTUARY. 

National    Research    Inst,    for    Pollution    and   Re- 
sources, Yatabe  (Japan). 
K.  Nakata. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  431-438, 
July  3,  1989.  6  fig,  4  ref. 

Descriptors:  'Sedimentation,  'Suspended  solids, 
'Estuaries,  'Japan,  'Simulation,  Yoshii  River  Es- 
tuary, Model  studies,  Particle  size,  Dynamic  proc- 
esses. 

Relationships  between  dynamic  processes  and  the 
behavior  of  suspended  solids  in  the  Yoshhi  River 
estuary  are  demonstrated  through  numerical  mod- 
elling applications.  A  vertical  plane  2-dimensional 
model  was  applied  to  the  Yoshii  River  estuary 
(Japan)  as  a  means  of  simulating  the  process  of 
sedimentation.  The  current  velocity  and  isohaline 
distributions  were  well-reproduced  in  the  estuary 
and  the  model  simulated  the  concentration  distri- 
bution of  suspended  solids  for  8  particle  size  classes 
by  using  a  transport  equation  based  only  on  physi- 
cal processes.  The  changes  of  the  particle  size 
distribution  in  surface  water  were  well  reproduced 
by  the  model.  The  vertical  velocity  component 
plays  an  important  role  in  the  behavior  of  suspend- 
ed solids.  In  the  surface  waters  of  this  estuary, 
changes  in  the  particle  size  spectra  at  a  size  less 
than  15  microm  can  be  largely  explained  by  the 
influence  of  physical  processes.  The  vertical  com- 
ponent is  extremely  important  in  this  estuary.  This 
component  depends  on  the  amount  of  freshwater 
inflow,  tidal  amplitude  and  bottom  topography. 
(Miller-PTT) 
W90-00730 


SEDIMENT  SAMPLING  EVALUATED  WITH  A 
NEW  WEIGHTING  FUNCTION  AND  INDEX 
OF  RELIABILITY. 

Uppsala   Univ.   (Sweden).   Naturgeografiska   Inst. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00732 


USE   OF  TURBIDIMETERS   IN   SUSPENDED 
SEDIMENT  RESEARCH. 

University  Coll.,  Campbell  (Australia).   Dept.  of 

Geography  and  Oceanography. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00733 


SEDIMENT  TRAP   ASSEMBLAGES-A  METH- 
ODOLOGICAL DESCRIPTION. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00734 


SENSITIVE  SCREENING  BIOASSAY  TECH- 
NIQUE FOR  THE  TOXICOLOGICAL  ASSESS- 
MENT OF  SMALL  QUANTITIES  OF  CON- 
TAMINATED BOTTOM  OR  SUSPENDED 
SEDIMENTS. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Lab.  for  Fisheries  and 
Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-O0736 


POTENTIAL  IN  FLUVIAL  GEOMORPHO- 
LOGY  OF  A  NEW  MINERAL  IDENTIFICA- 
TION TECHNOLOGY  (QEM'SEM). 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00737 


ADSORPTION  AND  RELEASE  OF  PHOS- 
PHATE FROM  SEDIMENTS  OF  A  RIVER  RE- 
CEIVING SEWAGE  EFFLUENT. 

Southern   Water  Authority,   Chatham   (England). 

Kent  Div. 

For  primary  bibliographic  entry  see  Field  SB. 

W90-00829 


ORGANIC  MARKERS  AS  SOURCE  DISCRI- 
MINANTS AND  SEDIMENT  TRANSPORT  IN- 
DICATORS IN  SOUTH  SAN  FRANCISCO  BAY, 
CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00854 


MODIFICATION  OF  BEDLOAD  TRANSPORT 
CAPACITY  IN  BRAIDED  RIVERS  (NOTE). 
T.  R.  H.  Davies. 

Journal  of  Hydrology  (New  Zealand),  Vol.  27,  No. 
1,  p  69-72,  1988.  2  fig,  4  ref. 

Descriptors:  *Alluvial  channels,  *Bed  load,  *Bed- 
load  discharge,  'River  flow,  *Sediment  transport, 
•Braided  streams,  New  Zealand,  Mathematical 
equations,  Flow  curves. 

The  capacity  of  a  river  to  transport  bedload  sedi- 
ment correlates  well  with  the  excess  specific 
stream  power,  grain  size  and  flow  depth.  Using 
these  relationships  it  is  possible  to  mathematically 
describe  bedload  transport  in  braided  rivers  over  a 
long  period  of  time.  Using  the  flow  duration  curve 
of  the  Rakaia  River,  Canterbury,  New  Zealand  for 
the  braided  portion,  it  was  determined  that  the 
flow  rate  most  effective  in  moving  bedload  sedi- 
ment is  about  800  cu  m/sec.  This  value  is  consid- 
ered the  'dominant'  discharge  although  the  flatness 
of  the  curve  indicates  the  dominance  is  indistinct. 
If  water  is  abstracted  from  the  river  at  a  rate  which 
varies  in  time,  the  modification  to  the  flow  dura- 
tion curve  resulting  from  this  abstraction  can  be 
calculated  and  the  result  is  a  different  set  of  prob- 
abilities. The  percentage  reduction  in  bedload 
transport  capacity  due  to  the  abstraction  can  then 
be  calculated  by  comparing  the  areas  under  the 
natural  and  modified  flow  curves.  This  compara- 
tive approach  has  the  merit  of  allowing  the  relative 
effects  of  various  river  management  strategies  to 
be  assessed;  for  example,  the  effect  of  abstracting 
only  water  required  for  proposed  irrigation 
schemes  can  be  calculated.  (White-Reimer-PTT) 
W90-0O936 


EXPERIMENTS  ON  SEDIMENT  TRANSPORT 
IN  SHALLOW  FLOWS  IN  HIGH  GRADIENT 
CHANNELS. 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering 
N.  M.  Aziz,  and  D.  E.  Scott. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34 
No.  4,  p  465-478,  August  1989.  5  fig,  5  tab,  11  ref 

Descriptors:  'Model  studies,  'Channel  morpholo- 
gy, 'Sediment  transport,  'Channel  flow,  'Hydrau- 


lic gradient,  'Hydraulic  models,  'Urban  run-, II. 
Construction  runoff,  Agricultural  runoff,  Torrents, 
Hydraulic  roughness,  Particle  size,  Regression 
analysis 

An  experimental  study  relates  to  the  transport  of 
sediment  under  certain  conditions  not  typical  of 
river  sedimentation  studies  The  study  of  sediment 
transport  in  general  lacks  information  on  sediment 
moving  down  high  gradient  channels  typical  of 
streets,  construction  sites,  agricultural  land,  and 
mountain  torrents.  Transport  of  non-cohesive  sedi- 
ment in  high  gradient  channels  includes  determina- 
tion of  the  transport  capacity  of  shallow  flows  in 
high  gradient  channels  with  simulated  bed  rough- 
ness and  various  grain  sizes  was  studied  in  flume 
models.  Regression  analysis  performed  to  relate 
the  dependent  and  independent  variables  in  func- 
tion relationships  revealed  good  correlation.  (Au- 
thor's abstract) 
W90-0O942 


SOURCE  AREAS,  DRAINAGE  DENSITY,  AND 
CHANNEL  INITIATION. 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 

W9O-O0955 


MANAGEMENT  EFFECTS  ON  RUNOFF,  SOIL, 
AND  NUTRIENT  LOSSES  FROM  HIGHLY 
ERODIBLE  SOILS  IN  THE  SOUTHERN 
PLAINS. 

Southern  Plains  Range  Research  Station,  Wood- 
ward, OK. 

W.  A.  Berg,  S.  J.  Smith,  and  G.  A.  Coleman. 
Journal  of  Soil  and  Water  Conservation  JSWCA3 
Vol.  43,  No.  5,  p  407-410,  Sep-Oct  1989.  2  fig,  2 
tab,  8  ref. 

Descriptors:  'Soil  erosion,  'Land  management, 
'Nutrients,  Agricultural  watersheds,  Range  man- 
agement, Runoff. 

The  effect  of  management  on  runoff,  sediment 
yield,  and  associated  N  and  P  losses  from  highly 
erodible  soils  on  the  Rolling  Red  Plains  of  western 
Oklahoma  was  determined.  Flumes  and  automatic 
samplers  were  installed  on  watersheds  dominated 
by  Quinlan  and  Woodward  loams  (Typic  Usto- 
crepts,  T  values  4.5  and  6.7  Mg  ha  -1  yr-1  (2  and  3 
tons/acre/year),  respectively).  Two  rangeland  wa- 
tersheds yielded  on  annual  average  of  1.3  cm  (0.5 
inch)  of  runoff  and  0.4  Mg/ha  (0.18  ton/acre) 
sediments  over  the  period  1977-1986.  Two  adja- 
cent watersheds,  initially  in  range,  were  plowed  in 
1979  and  farmed  by  conventional  cultivation  or 
conservation  tillage  for  wheat  grain  (1980-1984)  or 
grass-out  wheat  forage  (1985-1986).  Runoff  and 
sediment  yields  from  the  farmed  watersheds  were 
low,  similar  to  those  from  rangeland,  through 
1984.  Major  rainstorms  (return  period  1  in  8  or  9 
years)  in  late  summer  or  early  fall  in  1985  and  1986 
eroded  an  average  of  68  Mg  ha- 1  yr-1  (30  tons/ 
acre/year)  of  sediment  from  the  conventionally 
cultivated  watershed,  3  Mg  ha- 1  yr-1  (1.3  tons/ 
acre/year)  from  the  watershed  under  no-till  man- 
agement, and  0.3  Mg  ha-l-yr-1  (0.13  tons/acre/ 
year)  from  the  range  watersheds.  Runoff  over  the 
1985-1986  period  averaged  13,  13,  and  1  cm/yr  (5, 
5,  and  0.4  inches)  from  the  conventionally  cultivat- 
ed, no-till,  and  range  watersheds,  respectively. 
Thus,  no-till  management  controlled  erosion 
within  acceptable  limits  on  highly  erodible  graze- 
out  wheatland.  However,  use  of  no-till  manage- 
ment on  wheatland  in  the  Rolling  Red  Plains  is 
limited  by  cost  and  an  inability  to  control  cool- 
season  annual  grasses  in  wheat  grown  for  grain. 
(Author's  abstract) 
W90-00959 


Waste  --fjiound-Walcr  Contamination  Proceed- 
ings ol  (he  Second  Technical  Meeting,  Cat.*  Cod, 
Massachusetts,  October  21-25,  1983  USGS  Open- 
File  Report  86-481,  1988.  p  A9-A15,  8  fig,  I  tab,  5 
ref. 

Descriptors:  'Sediments,  'Path  of  pollutants, 
'Clays,  'Mineralogy,  Groundwater  pollution,  Cre- 
osote, Chemical  analysis,  Iron  oxide,  Smectite,  Ge- 
ology, Chemical  properties,  Plumes,  Florida,  Geo- 
chemistry, Pynte,  Sand,  Geologic  history. 

This  study  characterizes  the  clay  minerals  in  sedi- 
ments associated  with  a  plume  of  creosote-con  - 
laminated  groundwater  The  plume  of  contaminat- 
ed groundwater  near  Pensacola,  FL,  is  in  shallow, 
permeable,  Miocene  to  Holocene  quartz  sand  and 
flows  southward  toward  Pensacola  Bay  Clay-size 
fractions  were  separated  from  41  core*,  chiefly 
split-spoon  samples  at  13  drill  sites.  The  most  strik- 
ing feature  of  the  chemical  analyses  of  the  clay 
fractions  from  uncontaminated  site  2  and  contami- 
nated sites  4,5,6,  and  7  is  the  variability  of  iron 
oxide  (species  in  some  samples  as  Fe203);  total 
iron  oxide  abundance  is  lowest  (2.5%)  in  unconta- 
minated sample  2-40,  but  is  >  4.5%  (4.5  to  8.5%) 
in  the  remaining  assemblages.  One  feature  suggest- 
ing interaction  between  the  indigenous  clays  and 
the  waste  plume  is  the  presence  of  nontronite-rich 
smectite.  Nontronite  commonly  has  been  identified 
as  the  product  of  hydrothermal  alteration  and 
deep-sea  weathering  of  submarine  basalts;  it  is  not 
a  common  constituent  of  Cenozoic  Gulf  Coast 
sediments.  At  the  Pensacola  site,  relatively  abun- 
dant nontronitic  smectite  is  confined  to  contami- 
nated sands  or  associated  muds;  it  is  least  abundant 
or  absent  in  sands  and  muds  peripheral  to  the 
waste  plume.  The  geochemistry  of  the  waste 
plume,  its  substantial  dissolved,  (chiefly  ferrous 
iron),  mildly  acidic  (pH  5-6),  and  low  redox  com- 
position, provides  an  environment  similar  to  that 
previously  determined  for  the  low-temperature 
synthesis  of  nontronite.  Data  from  clay-size  frac- 
tions confirm  conclusions  that  neoformed  pyrite  in 
some  grain  coatings  occurs  in  an  assemblage  with 
excess  iron  over  that  required  in  the  pyrite.  Con- 
tinuing studies  to  evaluate  these  tentative  conclu- 
sions include:  (1)  chemical  analysis  of  clay  frac- 
tions from  remaining  sites  to  further  examine  the 
apparent  relation  between  iron  content  and  abun- 
dance of  nontronitic  smectite;  (2)  clay  separation 
and  analysis,  and  pore  fluid  extraction  (squeezing 
or  ultracentrifugation)  and  analysis  from  a  continu- 
ous core  through  the  mud  lens  to  determine  pore 
fluid  composition  (presence  or  absence  of  waste 
fluid),  and  character  of  associated  clay  minerals; 
and  (3)  clay  separation  and  analysis  in  both  perme- 
able sands  and  the  intervening  mud  lens  that  are 
clearly  outside  the  limits  of  the  waste  plume  to 
further  document  the  effects  of  the  plume.  (See 
also  W90-00022)  (Lantz-PTT) 
W90-O0O23 


2K.  Chemical  Processes 


CLAY  MINERALOGY  OF  SEDIMENTS  ASSO- 
CIATED WITH  A  PLUME  OF  CREOSOTE- 
CONTAMINATED  GROUND  WATER. 

Geological  Survey,  Denver,  CO. 

M.  W.  Bodine. 

IN:  U.S.   Geological   Survey   Program  on  Toxic 


GEOCHEMISTRY  OF  A  SHALLOW  AQUIFER 
CONTAMINATED  WITH  CREOSOTE  PROD- 
UCTS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00024 


DETERMINATION  OF  THE  RATES  OF  AN- 
AEROBIC DEGRADATION  OF  THE  WATER- 
SOLUBLE  FRACTION  OF  CREOSOTE. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-0O026 


MASS  TRANSFER  AT  THE  ALKANE  WATER 
INTERFACE  IN  LABORATORY  COLUMNS  OF 
POROUS  MEDIA. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-OO037 


MINE-WATER   DISCHARGE,   METAL  LOAD- 
ING, AND  CHEMICAL  REACTIONS. 

Geological  Survey,  Oklahoma  City,  OK. 
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Kft-Vas 


WATER  CYCLE— Field  2 


For  primary  bibliographic  entry  see  Field  5B. 
W9O-0OO39 


GEOHYDROLOGIC  SETTING  OF  THE  MIAMI 
WASH-PINAL  CREEK  ACIDIC  GROUND- 
WATER STUDY  AREA  NEAR  GLOBE,  ARIZO- 
NA. 

Geological  Survey,  Tucson,  AZ. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-00042 


NEUTRALIZATION     OF     ACIDIC     GROUND 
WATER  IN  EASTERN  ARIZONA. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00043 


ARSENIC  IN  AN  ALLUVIAL-LACUSTRINE 
AQUIFER,  CARSON  DESERT,  WESTERN 
NEVADA. 

Geological  Survey,  Carson  City,  NV. 
A.  H.  Welch,  and  M.  S.  Lico. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  E13-E18,  3  fig,  15  ref. 

Descriptors:  *Lake  sediments,  'Deserts,  'Nevada, 
•Arsenic,  'Alluvial  aquifers,  'Geochemistry, 
'Groundwater  quality,  Path  of  pollutants,  Fate  of 
pollutants,  Chemical  reactions,  Aquifers,  Saline 
water,  Iron,  Manganese,  Hydrogen  ion  concentra- 
tion, Desorption,  Oxides. 

Studies  of  naturally  occurring  arsenic  in  ground- 
water indicate  that  arsenic  exists  primarily  as  an 
hydroxyanion,  either  as  an  oxidized  (arsenate)  or  a 
reduced  (arsenite)  species.  One  site  selected  for 
study  is  90  km  east  of  Reno,  NV,  in  the  arid 
Carson  Desert  near  Fallon,  NV.  It  is  underlain  by 
alluvial-lacustrine  deposits  and  is  referred  to  here 
as  the  Dodge  Ranch  site.  The  quality  of  ground- 
water at  Dodge  Ranch  ranges  from  a  dilute  type 
(about  550  mg/L  dissolved  solids)  dominated  by 
calcium  and  bicarbonate  to  a  moderately  saline 
water  (>  10,000  mg/L)  dominated  by  sodium  and 
chloride.  Large  changes  in  As  concentration-over 
2  orders  of  magnitude-take  place  within  a  lateral 
distance  of  only  200  m.  Processes  that  appear  to  be 
associated  with  high  As  concentrations  in  the 
groundwater  at  Dodge  Ranch  are:  (1)  dissolution 
of  ferric  oxyhydroxide;  (2)  dissolution  of  manga- 
nese oxides;  (3)  evapotranspiration;  (4)  oxidation  of 
sedimentary  organic  matter;  and  perhaps  (5)  de- 
sorption. Field  and  laboratory  studies  have  led 
other  investigators  to  conclude  that  adsorption  on 
ferric  oxyhydroxide  (and  perhaps  smectite)  can 
control  concentrations  of  As.  Laboratory  studies 
suggest  that  arsenate  adsorption  is  pH-dependent. 
Thus,  the  fairly  high  pH  of  the  water  at  Dodge 
Ranch  (about  7.8  to  9.2),  along  with  As  concentra- 
tions above  0.4  mg/L  and  high  concentrations  of 
phosphate  (about  1  to  9  mg/L  as  P),  are  favorable 
conditions  for  desorption  of  As.  As  adsorption 
may,  however,  be  a  non-equilibrium  process,  thus 
the  release  of  As  may  require  the  dissolution  of  the 
oxides.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00045 


HYDROGEOCHEMISTRY  OF  URANIUM  AND 
ASSOCIATED  ELEMENTS  AT  ABANDONED 
URANIUM  MINES  IN  WESTERN  NORTH 
DAKOTA. 

Geological  Survey,  Bismarck,  ND. 

For  primary  bibliographic  entry  see  Field  5B. 
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MODELING  SORPTIVE  PROCESSES  IN  LAB- 
ORATORY COLUMNS. 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
D.  B.  Grove. 

IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic- Waste  Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  79-81,  1  ref. 


Descriptors:  'Model  studies,  'Sorption,  'Path  of 
pollutants,  Solute  transport,  Computer  programs, 
Chemical  reactions. 

A  common  type  of  chemical  reaction  that  occurs 
during  the  movement  of  solutes  in  porous  media  is 
sorption  of  the  solute  onto  the  solid  surface 
through  a  physical  attraction  or  an  exchange  proc- 
ess. This  paper  describes  sorption  isotherms,  dis- 
cusses the  shapes  and  significance  of  different 
slopes,  and  describes  equations  used  to  evaluate  the 
slopes  of  isotherms.  Computer  programs  can  be 
used  to  compute  concentrations  of  the  effluent 
from  a  laboratory  column  and  the  concentration 
profile  within  the  column.  (See  also  W90-00052) 
(Lantz-PTT) 
W90-00058 


ROLE  OF  COMPLEXATION  AND  ADSORP- 
TION PROCESSES  IN  TOXIC  METAL  TRANS- 
PORT. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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INDIANA  WATER  QUALITY  1987:  MONITOR 
STATION  RECORDS,  RIVERS  AND  STREAM. 

Indiana    Dept.    of    Environmental    Management, 
Office  of  Water  Management,   Indianapolis,   IN. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00079 


GEOCHEMICAL  INTERACTIONS  OF  HAZ- 
ARDOUS WASTES  WITH  GEOLOGICAL  FOR- 
MATIONS IN  DEEP-WELL  SYSTEMS. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-00141 


QUALITY  OF  GROUND  WATER  IN  IDAHO. 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00202 


AQUEOUS  GEOCHEMISTRY  OF  THE  MAG- 
OTHY  AQUIFER,  MARYLAND. 

Geological  Survey,  Idaho  Falls,  ID. 
L.  L.  Knobel,  and  S.  W.  Phillips. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2323,  1988.  28p,  12  fig,  4  tab, 
37  ref. 

Descriptors:  'Geochemistry,  'Maryland,  *Mag- 
othy  Aquifer,  'Groundwater  movement,  Ground- 
water quality,  Groundwater  recharge,  Aquifers, 
Sodium  bicarbonate,  Chemical  reactions,  Oxygen, 
Carbon  dioxide. 

The  Upper  Cretaceous  Magothy  Formation  of  the 
Atlantic  Coastal  Plain  is  a  seaward-dipping  strand 
zone  deposit  of  fluviomarine  origin  that  crops  out 
in  an  irregular  belt  in  Maryland.  Region  I  contains 
the  outcrop  of  the  formation.  Groundwater  in  this 
region  is  derived  from  precipitation  on  the  outcrop 
and  is  characterized  by  dissolved  calcium,  bicar- 
bonate, sulfate,  and  iron.  These  ions  are  the  prod- 
ucts of  reactions  among  H20,  C02,  02,  and  miner- 
als in  the  aquifer;  these  reactions  include  incongru- 
ent  dissolution  of  potassium  feldspar,  plagioclase, 
and  mica,  oxidation  of  pyrite,  and  oxidation-reduc- 
tion reactions  involving  lignite  and  dissolved  iron 
and  sulfur  species.  The  groundwater  in  Region  I 
travels  relatively  short  distances  (  <  30  mi)  and 
discharges  into  Chesapeake  Bay  and  its  tributaries. 
Region  II  is  underlain  by  the  buried  Magothy 
aquifer;  the  sole  source  of  water  to  the  recharge 
area  of  the  Magothy  aquifer  in  this  region  is  down- 
ward leakage  of  calcium  bicarbonate  water  from 
the  Aquia  aquifer.  Dissolved  C02  and  02,  com- 
monly associated  with  recharge  from  atmospheric 
precipitation,  react  with  minerals  in  the  Aquia 
aquifer  and  are  consumed  before  reaching  the 
Magothy  aquifer.  As  water  moves  downgradient, 
calcium  replaces  sodium  on  clay-mineral  exchange 
sites  and  the  water  takes  on  a  sodium  bicarbonate 


Chemical  Processes — Group  2K 

character.  In  the  downgradient  part  of  Kegion  II 
where  C02  is  added  to  groundwater  by  anaerobic 
microbial  activity,  carbonate  dissolution  may 
occur;  however,  dissolution  of  silicate  minerals  is 
more  likely.  Groundwater  in  this  region  travels 
relatively  long  distances  (up  to  50  mi)  and  dis- 
charges through  upward  leakage  into  overlying 
units.  (Author's  abstract) 
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GEOCHEMICAL  EVOLUTION  OF  AQUEOUS 
SODIUM  IN  THE  BLACK  CREEK  AQUIFER, 
HORRY  AND  GEORGETOWN  COUNTIES, 
SOUTH  CAROLINA. 

A.  Zack,  and  I.  Roberts. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2324,  1988.  15p,  18  fig,  1  tab, 
19  ref. 

Descriptors:  'Geochemistry,  'Black  Creek  Aqui- 
fer, 'Groundwater  quality,  'South  Carolina, 
'Saline  water  intrusion,  Sodium,  Chlorides,  Calci- 
um carbonate,  Calcium,  Chemical  reactions,  Sea- 
water,  Clays,  Soil  chemistry. 

The  Black  Creek  aquifer  contains  dilute  seawater 
near  the  North  Carolina  State  line,  probably  the 
result  of  incomplete  flushing  of  ancient  seawater. 
Data  do  not  indicate  that  the  dilute  seawater  has 
migrated  toward  areas  of  fresh  groundwater  with- 
drawals. The  concentration  of  chloride  in  ground- 
water samples  ranges  from  5  to  720  mg/L  and  that 
of  sodium  from  160  to  690  mg/L.  Ion  exchange 
reactions  (sodium  for  calcium  and  fluoride  for  hy- 
droxyl)  occur  with  the  calcium  carbonate  dissolu- 
tion reaction  produces  calcium,  bicarbonate,  and 
hydroxyl  ions.  The  reaction  sequence  and  stoichi- 
ometry  result  in  an  aqueous  solution  in  which  the 
sum  of  bicarbonate  and  chloride  equivalents  per 
liter  is  equal  to  the  equivalents  per  liter  of  sodium. 
Calcium  ions  are  exchanged  for  sodium  ions  de- 
rived from  sodium-rich  clays  upgradient  of  the 
dilute  seawater.  The  cation-exchange  reaction 
equilibrates  at  a  sodium  concentration  of  280  mg/ 
L.  Amounts  of  sodium  >  280  mg/L  are  contribut- 
ed from  dilute  seawater.  The  cation-exchange  reac- 
tion approaches  an  equilibrium  which  represents  a 
mass-action  limit  in  terms  of  the  ratio  of  sodium  to 
calcium  in  solution  versus  the  ratio  of  exchange- 
able sodium  to  calcium  on  clay  surfaces.  Where  the 
limit  of  calcium  carbonate  solubility  is  approached 
and  dissolution  ceases,  some  precipitation  of  calcite 
probably  takes  place.  The  dissolution  of  calcite 
exposes  fossil  shark  teeth  which  release  fluoride 
ions  to  the  groundwater  through  anion  exchange 
with  aqueous  hydroxyl  ions.  (Author's  abstract) 
W90-00224 


RUBIDIUM  DETERMINATION  IN  MINERAL 
AND  THERMAL  WATERS  BY  ATOMIC-AB- 
SORPTION SPECTROMETRY. 

For  primary  bibliographic  entry  see  Field  7B. 
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METHANOGENESIS  AND  MICROBIAL  LIPID 
SYNTHESIS  IN  ANOXIC  SALT  MARSH  SEDI- 
MENTS. 

Georgia  Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-00302 


CONCENTRATION  AND  TRANSPORT  OF 
DISSOLVED  AND  SUSPENDED  SUBSTANCES 
IN  THE  ORINOCO  RIVER. 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00303 


CHEMICAL  COMPOSITION  AND  NUTRIENT 
LOADING  BY  PRECIPITATION  IN  THE  TRA- 
CHYPOGON  SAVANNAS  OF  THE  ORINOCO 
LLANOS,  VENEZUELA. 

Universidad  Simon  Bolivar,  Caracas  (Venezuela). 
Dept.  de  Estudios  Ambientales. 
R.  Montes,  and  J.  J.  San  Jose. 
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Biogeochemistry  BIOOEP,  Vol  7,  No.  3,  p  241- 
256,  May  L989.  2  fig,  3  tab,  45  ref. 

Descriptors:  'Nutrients,  *Savannas,  'Venezuela, 
♦Chemistry  of  precipitation,  Phosphates,  Ammoni- 
um, Nitrates,  Sulfates,  Calcium,  Magnesium,  Potas 
sium,  Sodium,  Hydrogen  ion  concentration,  Cy- 
cling nutrients,  Orinoco  Llanos,  South  America 

Samples  of  bulk  precipitation  were  collected  in  the 
Trachypogon  savanna,  Calabozo,  Venezuela, 
during  three  consecutive  years.  In  the  first  year, 
rain  samples  were  taken  daily;  in  the  following 
years  the  samples  were  grouped  on  a  monthly 
basis.  In  addition,  samples  of  dry  deposition  were 
collected  during  the  dry  seasons.  All  samples  were 
analyzed  for  the  following  water  soluble  cations 
and  anions:  P04-P,  S04-S,  N03-N,  NH4-N 
Ca(++),  Mg(++),  K(  +  ),  Na(  +  )and  H(  +  ).  The 
mean  annual  input  rate  of  chemical  constituents 
kg/ha/yr  was:  P04-P  (0.42);  S04-S  (2.62),  N03-N 
(0.21);  NH4-N  (2.03);  Ca(++)  (3.50);  Mg(++) 
(11.31);  K(  +  )  (3.60);  Na(  +  )  (5.93);  and  H(  +  ) 
(0.03).  The  total  mean  input  of  particulate  material 
to  the  savanna  during  the  dry  season  was  2.06  kg/ 
ha/yr  with  a  soluble  fraction  of  30  %.  Possible 
sources  of  nutrients  input  were  analyzed.  (Author's 
abstract) 
W90-00304 


NITROGEN  FLOWS  IN  LOUISIANA  GULF 
COAST  SALT  MARSH:  SPATIAL  CONSIDER- 
ATIONS. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  2L 
W90-00305 


SEASONAL      VARIATION      OF      METHANE 
EMISSIONS  FROM  A  TEMPERATE  SWAMP. 

National   Aeronautics  and   Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  2H 
W90-00306 


SEASONAL  AND  INTER-ANNUAL  VARI- 
ATIONS OF  NITROGEN  DIAGENESIS  IN  THE 
SEDIMENTS  OF  A  RECENTLY  IMPOUNDED 
BASIN. 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 
de  Microbiologic  des  Milieux  Aquatiques. 
For  primary  bibliographic  entry  see  Field  2H 
W90-00307 


HYDROLYSIS  OF  CHLOROSTILBENE 
OXIDE:  I.  HYDROLYSIS  IN  HOMOGENEOUS 
SYSTEMS. 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  5B 
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ACID  RAIN,  CATION  DISSOLUTION,  AND 
SULPHATE  RETENTION  IN  THREE  TROPI- 
CAL SOILS. 

University    of   Agricultural    Sciences,    Bangalore 

(India). 

For  primary  bibliographic  entry  see  Field  5C 
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CLOUDWATER    CHEMISTRY    IN    SEQUOIA 
NATIONAL  PARK. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  2B 
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GROUNDWATER  CHEMISTRY  AND  CATION 
BUDGETS  OF  TROPICAL  KARST  OUTCROPS 
LEA^e,V^R  MALAYSIA:  I.  CALCIUM  AND 
MAGNESIUM. 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales) 

Dept.  of  Geography. 

J.  Crowther. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No   1-4 

p   169-192,  March  30  1989.  9  fig,  8  tab,  57  ref 


Descriptors:    'Geochemistry,    'Water   chemistry 
♦Groundwater,  *Karst,  *Karst  hydrology,  •< 
urn,  *Surface-groundwatei  relations,  'Magnesium 

•Trace  elements,  Carbon  dioxide,   Water  analysis,' 

Chemical  properties,  Cations,  Aeration  zone, 

The  discharge  and  chemical  properties  ol  217  auto- 
genic groundwaters  were  monitored  over  a  1-yr 
period  in  the  tower  karsts  of  central  Selangor  and 
the  Kinta  Valley,  and  in  the  Setul  Boundary 
Range.  Because  of  differences  in  soil  C02  concen- 
tration, calcium  concentrations  are  significantly 
higher  in  the  Boundary  Range  (mean,  82.5  mg/0 
than  in  the  lower  karst  terrain  (44.6  mg/l).  Local 
differences  in  both  source  area  CG2  concentration 
and  amounts  of  secondary  deposition  underground 
cause  marked  intersite  variability,  particularly  in 
the  tower  karst.  Dilution  occurs  during  flood  peaks 
in  certain  conduit  and  cave  stream  waters.  Gener- 
ally, however,  calcium  correlates  positively  with 
discharge,  since  the  amount  of  secondary  deposi- 
tion per  unit  volume  of  water  decreases  at  higher 
flows.  Magnesium  concentrations  and  Mg:Ca  + 
Mg  ratios  of  groundwaters  are  strongly  influenced 
by  bedrock  composition,  though  bedrock  hetero- 
geneity and  the  kinetics  and  equilibria  of  carbonate 
dissolution  reactions  preclude  extremely  low  or 
high  Mg:C'a  +  Mg  values.  Net  chemical  denuda- 
tion rates  range  from  56.6  to  70.9  cu  m  sq  km/yr. 
The  results  are  considered  in  relation  to  cation 
fluxes  in  surface  runoff,  soil  throughflow  and  nutri- 
ent cycling.  Preliminary  calcium  and  magnesium 
budgets  show  that  (1)  dissolutional  activity  is 
largely  confined  to  the  near-surface  zone;  and  (2) 
the  annual  uptake  of  calcium  and  magnesium  by 
tropical  limestone  forests  is  similar  in  magnitude  to 
the  net  solute  output  in  groundwaters.  (Author's 
abstract) 
W90-00362 


ORGANIC  OXIDATION  AND  MANGANESE 
AND  ALUMINUM  MOBILIZATION  IN 
FOREST  SOILS. 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

A.  A.  Pohlman,  and  J.  G.  McColl. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  53,  No.  3,  p  686-690,  May/June  1989.  4  fig,  3 

tab,  23  ref. 

Descriptors:  *Model  studies,  *Manganese,  *Forest 
soils,  *Aluminum,  'Oxidation-reduction  potential, 
'Soil  chemistry,  Kinetics,  Chemical  properties. 
Acid  rain  effects. 

A  kinetic  model  describes  the  initial  and  rapid 
redox  processes  between  polyhydroxyphenolic 
acid  and  soil  or  manganese  oxide  suspensions.  The 
rate  constants  derived  by  the  model  were  similar  in 
magnitude  in  both  suspensions  for  the  organic  re- 
ductants  studied.  Polyhydroxyphenolic  acids  with 
para  and  ortho-OH  groups  were  rapidly  oxidized 
by  manganese  oxides  with  spectral  evidence  sug- 
gesting that  the  reaction  leads  to  polymeric  humtc 
products  by  way  of  benzoquinone  derivatives.  In 
contrast,  polyhydroxyphenolic  acids  with  meta- 
oriented  phenolic-OH  groups  were  not  oxidized  by 
soil  or  by  manganese  oxide  suspensions  within  the 
120-min  reaction  period,  presumably  because  these 
compounds  were  not  capable  of  being  oxidized  to 
benzoquinone  intermediates.  The  oxidative  process 
was  also  accompanied  by  formation  of  Mn(2  +  ) 
both  from  soil  and  from  manganese  oxide  suspen- 
sions. The  rate  of  Mn(2  +  )  formation  by  gallic  acid 
from  Challenge  A  horizon  soil  suspensions  contain- 
ing a  total  of  0.00036  mol/L  Mn  content  was 
comparable  to  the  rate  from  birnessite  suspensions 
containing  a  total  of  0.00025  mol/L  Mn  content. 
The  appearance  of  Mn(2  +  )  in  soil  suspensions 
within  the  reaction  period  was  attributed  mainly  to 
reduction  rather  than  delation  by  the  organic  re- 
ductants  or  their  products  of  oxidation.  Dissolution 
of  soil  Mn  also  occurred  by  2,5-dihydroxybenzoic, 
and  3,4-dihydroxybenzoic  acids,  but  not  by  2,6- 
dihydroxybenzoic  and  3,5-dihydroxybenzoic  acids. 
Humic  products  formed  from  oxidation  by  Mn 
were  quite  effective  chelators  of  Al.  The  rates  of 
Al  dissolution  by  humic  products  from  Blodgett  A 
horizon  soil  in  suspensions  were  comparable  to  the 
rates  in  the  original  organic  acids,  and  were  3  to  6 
times  faster  in  dissolving  Al  than  mineral  acid  at 
comparable  pH   levels.   The  parallel  behavior  in 


reactivities  of  both  soil  and  manganese  oxide  sus 
pensions   toward   polyhydroxyphenolic   acids  sug- 
gests that  manganese  oxides  are  being  reduced  in 
both  systems  (Author's  abstract) 
W90-00380 
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POTHOLE  WETLANDS. 

Iowa  State  Univ.,  Araes  Depl  of  Agronomy 

A    L   Slemwand,  and  J   L   Richardson 
Soil  Science  Society  of  America  Journal  SSSJD4 
Vol.  53,  No   3,  p  836-842,  May/June  1989.  9  fig  4 
tab,  43  ref. 

Descriptors  'North  Dakota,  'Wetlands,  'Surface- 
ground  water  relations,  'Groundwater  recharge, 
'Gypsum,  'Soil  chemistry,  'Geomorphology 
Saline  soils.  Minerals,  Geohydrology,  Geochem- 
istry, Salinity. 

A  series  of  three  wetlands  in  a  local  recharge- 
throughflow-discharge  groundwater  flow  system 
were  investigated  to  determine  factors  controlling 
concentration  of  gypsum  at  the  wetland  edge  The 
three  wetlands  differ  in  pond  size,  permanence, 
salinity,  and  in  their  relationship  to  the  groundwat- 
er hydrology  It  is  believed  gypsum  accumulation 
resulted  from  long  term  hydrologic,  geomorphic, 
and  climatic  factors.  Wetland  salinity  appeared  to 
control  the  distribution  and  amount  of  gypsum  in 
soils  around  individual  wetlands  and  between  wet- 
lands. In  all  wetlands  gypsum  was  concentrated  at 
the  edge;  presumably  as  a  result  of  dissolved  salt 
transport  to  an  area  of  low  water  potential  created 
by  evapotranspiration  and  freezing  (edge  effect). 
The  water  flow  from  the  edge  effect  converged  on 
the  peninsulas  and  diverged  in  the  bays.  Conse- 
quently, in  less  saline  wetland,  the  bay  soils  con- 
tained minimal  amounts  of  gypsum;  peninsula  soils 
were  very  gypsiferous.  Wetlands  of  high  salinity 
were  surrounded  by  a  continuous  band  of  evapor- 
ites  including  gypsum.  Within  individual  wetlands, 
differences  in  the  degree  and  number  of  ponding 
events  and  groundwater  recharge-discharge  result- 
ed in  variations  in  gypsum  distribution  across  soils 
of  the  low  prairie,  wet  meadow  and  shallow  marsh 
vegetation  zones.  (Author's  abstract) 
W90-00383 


CHEMICAL  MODELLING  APPLICATIONS  TO 
EXPERIMENTAL  RECIRCULATING 

STREAMS. 

Freshwater     Biological     Association,     Wareham 
(England).  River  Lab. 
W.  A.  House,  N.  Shelly,  and  A.  M.  Fox. 
Hydrobiologia  HYDRB8,  Vol.  178,  No   2   p  93- 
112,  July  14,  1989.  1 1  fig,  2  tab,  25  ref. 

Descriptors:  'Streams,  'Water  chemistry,  'Calcite, 
'Calcium  carbonate,  'Phosphorus,  'Phosphates, 
'Carbon  dioxide,  'Oxygen  transfer,  Plants,  Algae. 

Chemical  models  describing  the  precipitation  of 
calcium  carbonate,  coprecipitation  of  inorganic 
phosphate,  carbon  dioxide  and  oxygen  transfer 
through  the  air-water  interface  have  been  applied 
to  results  from  a  recirculating  experimental  stream. 
The  transfer  velocities  for  carbon  dioxide  and 
oxygen  transfer  for  the  stream  were  0.0001  m/s 
and  0.0058  m/min  (at  20  C)  respectively.  During  a 
24-h  long  experiment  the  stream,  containing  a 
varied  biota  dominated  by  the  macro-algae  Zyg- 
nema,  was  monitored  to  evaluate  changes  in  the 
water  chemistry.  The  calcite  precipitation  rate 
varied  during  the  experiment  reflecting  changes  in 
temperature,  supersaturation  of  the  water  and  local 
variation  in  the  solution  chemistry  at  the  growth 
sites.  The  rate  constant  was  evaluated  from  a 
chemical  mechanistic  model  as  516.7  27.2  mol/h  at 
10  C.  The  coprecipitation  of  inorganic  phosphate, 
which  accompanied  calcite  growth,  accounted  for 
<6%  of  the  total  phosphorus  loss.  The  constant 
uptake  of  phosphorus  by  plants  and  algae  was 
estimated  as  0.22  micromol/h/g  (dry  weight).  The 
rates  of  production  of  oxygen  and  consumption  of 
inorganic  carbon  in  the  experimental  stream,  after 
taking  account  of  gas  transfer  and  calcite  precipita- 
tion, were  also  computed  and  found  to  be  in  good 
agreement  during  the  experiment.  The  maximum 
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rate  of  production  of  oxygen  was  0.00035  mol/h/g 

(dry  weight).  (Author's  abstract) 

W90-O0403 


DETERMINATION  OF  TOTAL  SULFUR  IN 
FRESHWATER  SEDIMENTS  BY  ION  CHRO- 
MATOGRAPHY. 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00418 


NUTRIENT  INPUT  AND  OUTPUT  OF  AN  IR- 
RIGATED AGROECOSYSTEM  IN  AN  ARID 
MEDITERRANEAN  LANDSCAPE. 

Mediterranean     Agronomic     Inst,     of    Zaragoza 

(Spain). 

For  primary  bibliographic  entry  see  Field  3F. 

W9O-0O432 


APPLICATION  OF  THE  QWASI  (QUANTITA- 
TIVE WATER  AIR  SEDIMENT  INTERAC- 
TION) FUGACITY  MODEL  TO  THE  DYNAM- 
ICS OF  ORGANIC  AND  INROGANIC  CHEMI- 
CALS IN  LAKES. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00435 


INFLUENCE  OF  PH  ON  STRUVITE  FORMA- 
TION BY  BACTERIA. 

Granada  Univ.   (Spain).   Dept.   of  Microbiology. 

I.  Perez-Garcia,  M.  A.  Rivadeneyra,  and  Ramos- 

Cormenzana. 

Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1633- 

1638,  1989.  2  fig,  3  tab,  Href. 

Descriptors:  'Mineralization,  *Diagenesis,  "Aquat- 
ic  bacteria,  "Hydrogen  ion  concentration,  "Bacte- 
ria,  *Soil  bacteria,  *Struvite,  Crystallization,  Pre- 
cipitation. 

The  pH  influence  on  struvite  precipitation,  by  54 
bacterial  strains  isolated  from  soil  and  water,  is 
examined  as  part  of  a  larger  study  aimed  at  deter- 
mining optimal  conditions  for  struvite  formation 
by  bacteria.  Struvite  precipitation  was  observed  at 
all  pHs  studied.  Although  some  strains  formed 
struvite  at  pH  5,  5.5  and  6,  the  amount  of  crystals 
precipitated  was  lower  than  that  precipitated  at 
high  pHs.  At  6.5,  a  significant  increase  in  the 
number  of  strains  forming  struvite  can  be  observed 
and  also  in  the  amount  of  crystals  improve  type. 
The  best  results  were  obtained  at  between  pH  7 
and  8.  In  this  interval,  results  with  regard  to  the 
number  of  forming  strains  were  obtained.  At  pH 
7.5,  in  some  strains,  an  increase  in  the  amount  of 
crystals  precipitates  is  observed.  At  pH  8.5  and  9, 
both  the  number  of  strains  forming  struvite  and  the 
amount  of  crystal  precipitation  decreases.  It  can  be 
deduced  that  in  the  case  of  bacterial  precipitation 
of  struvite,  there  is  an  increase  in  pH  depending  on 
the  initial  pH  and  the  strain  studies.  Usually,  cul- 
tures with  low  initial  pH  tend  to  increase  their  pH 
while  those  with  high  initial  pH  tend  to  decrease 
their  pH.  These  changes  are  not  always  the  same, 
since  they  depend  on  the  struvite-forming  strain  in 
question.  (Miller-PTT) 
W90-00443 


WATER  SOLUBILITY  ENHANCEMENTS  OF 
DDT  AND  TRICHLOROBENZENE  BY  SOME 
SURFACTANTS  BELOW  AND  ABOVE  THE 
CRITICAL  MICELLE  CONCENTRATION. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00536 


'RED  HERRING'  LAKES  AND  STREAMS  IN 
THE  ACID-RAIN  LITERATURE. 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00556 


ACTINIDE        BEHAVIOR        IN        NATURAL 
WATERS. 


Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00558 


WEATHERING  RATES  AND  SR87/SR86 
RATIOS:  AN  ISOTOPIC  APPROACH. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

G.  Aberg,  G.  Jacks,  and  P.  J.  Hamilton. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No.  1-2, 

p  65-78,  July  1989.  4  fig,  6  tab,  22  ref.  Swedish 

Environmental  Protection  Board  grant  101/83. 

Descriptors:  *Strontium,  *Sweden,  "Weathering, 
*Acid  rain,  Precipitation,  Throughfall,  Ground- 
water, Streamflow,  Calcium,  Sulfur,  Isotope  stud- 
ies, Runoff. 

The  Sr87/Sr86  ratios  of  precipitation,  throughfall, 
groundwater,  streamwater  and  mineral  matter 
were  analyzed  for  the  Baskbacken  catchment  in 
the  Malingsbo-Kloten  area,  south-central  Sweden. 
Precipitation  strontium  ratios  were  around  0.71; 
throughfall,  which  is  affected  by  strontium  from 
the  mineral  soil,  had  ratios  of  0.72-0.73;  and  shal- 
low groundwater  in  a  dug  well  and  runoff  had 
ratios  around  0.73-0.74.  There  was  a  tendency  for 
this  relationship  to  be  reversed  for  discharge,  with 
higher  ratios  associated  with  lower  discharges. 
Water  from  a  fracture  zone  gave  the  highest  value 
(0.78),  approaching  the  value  of  the  bedrock 
(around  0.85).  The  calcium  budget,  which  reflects 
the  mean  condition  over  a  few  years,  indicated  that 
weathering  should  be  of  the  order  of  8  kg  Ca/ha/ 
yr  to  maintain  the  pool  of  exchangeable  calcium  at 
a  constant  level.  The  major  ion  in  the  runoff  is 
sulfate,  which  enters  the  system  in  the  form  of 
'acid  rain'.  Sulfur  deposition  has  been  rather  con- 
stant over  the  last  two  decades.  If  acidification  had 
an  effect  on  weathering  of  silicates  this  would  have 
shown  up  in  a  tendency  of  the  strontium  isotope 
ratios  toward  higher  values  in  the  soil  pool  and  in 
runoff  water.  Thus  it  seemed  from  the  observed 
ratios  that  at  least  a  major  portion  of  the  excess 
calcium  export  resulting  from  sulfur  deposition  is 
taken  from  the  soil  pool,  resulting  in  a  gradual 
acidification  of  the  soil.  (Author's  abstract) 
W90-00578 


INFLUENCE  OF  THE  OVERSTORY,  UNDER- 
STORY  AND  UPPER  SOIL  HORIZONS  ON 
THE  FLUXES  OF  SOME  IONS  IN  A  MIXED 
DECIDUOUS  FOREST. 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  21. 
W90-00585 


HYDROGEOCHEMISTRY  IN  THE  BARBA- 
DOS ACCRETION ARY  COMPLEX:  LEG  110 
ODP. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
J.  Gieskes,  G.  Blanc,  P.  Vrolijk,  J.  C.  Moore,  and 
A.  Mascle. 

Palaeo  PPPYAB,  Vol.  71,  No.  1/2,  p  83-96,  June 
15,  1989.  9  fig,  38  ref. 

Descriptors:  "Geochemistry,  "Interstitial  water, 
"Drill  holes,  "Geohydrology,  "Geologic  fractures, 
Accretion,  Sedimentary  structures,  Sedimentary 
rocks,  Advection,  Fluid  flow,  Calcium,  Magnesi- 
um, Sodium,  Chlorides,  Methane,  Thermal  water, 
Structural  models,  Drilling,  Ocean  bottom. 

Detailed  studies  of  the  chemical  composition  of 
interstitial  waters  in  the  sediments  obtained  along  a 
drill  hole  transect  across  the  accretionary  prism  of 
the  Northern  Barbados  Ridge  have  revealed  a 
complex  set  of  processes:  (1)  in  Plio-Pleistocene 
volcanic  ash-bearing  sediments  increased  concen- 
trations of  dissolved  calcium  and  decreases  in  dis- 
solved magnesium  are  the  result  of  volcanic  ash 
alteration;  (2)  below  the  decollement  large  concen- 
tration increases  in  dissolved  calcium,  accompa- 
nied by  large  decreases  in  sodium  as  well  as  a 
gradual  decrease  in  dissolved  magnesium,  suggest 
exchange  of  these  constituents  with  the  deeper 
seated  rocks  of  layer  2  of  the  oceanic  crust;  (3)  low 
chloride  concentrations,  particularly  associated 
with  the  decollement  zone  separating  the  converg- 
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ing  plates  and  underthrusted  sandstones,  and  also 
with  recent  faults  in  the  accretionary  complex, 
suggest  advective  transport  of  low  chlorinity 
waters  from  deeper  within  the  accretionary  com- 
plex. In  and  below  the  decollement  zone  elevated 
concentrations  of  methane  of  thermogenic  origin 
have  been  measured.  The  drilling  of  the  transect 
across  the  Barbados  Accretionary  Complex  pro- 
vides a  structural  model  that  may  apply  to  the 
mode  of  transport  of  methane-rich  fluids  that  have 
been  observed  to  vent  at  the  sea  floor  in  other 
accretionary  complexes  off  the  coast  of  Oregon 
and  off  Japan.  (Author's  abstract) 
W90-00637 


ROLE  OF  ORGANIC  ACIDS  IN  THE  ACIDIFI- 
CATION OF  SURFACE  WATERS  IN  THE 
EASTERN  U.S. 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
C.  T.  Driscoll,  R.  D.  Fuller,  and  W.  D.  Schecher. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  43, 
No.  1/2,  p  21-40,  January  1989.  10  fig,  1  tab,  29  ref. 

Descriptors:  "Acid  rain,  "Acidic  water,  "Inorganic 
acids,  "Surface  water,  "Organic  compounds, 
"Lake  basins,  Dissolved  solids,  Anions,  Neutraliza- 
tion, Glacial  soils,  Model  studies,  Maine,  Florida, 
Midwestern  United  States. 

There  is  considerable  uncertainty  concerning  the 
role  of  naturally  occurring  organic  solutes  in  the 
acidification  of  surface  waters.  To  provide  a  pre- 
liminary assessment  of  this  process  water  chemis- 
try data  obtained  from  the  U.S.  E.P.A.  Eastern 
Lake  Survey  (ELS)  was  evaluated.  A  wide  range 
of  dissolved  organic  carbon  (DOC)  and  organic 
anion  concentrations  were  evident  across  acid-sen- 
sitive lake  districts  in  the  eastern  U.S..  In  particu- 
lar, lakes  in  Maine,  the  upper  Midwest  and  Florida 
contained  high  concentrations  of  DOC,  and  of 
organic  anions  suggesting  that  dissociation  of  natu- 
rally occurring  organic  acids  could  significantly 
reduce  the  acid  neutralizing  capacity  of  dilute  sur- 
face waters.  As  a  first  step  to  assess  the  acid/base 
characteristics  of  naturally  occurring  organic  so- 
lutes, an  Oliver  model  was  calibrated  using  a  re- 
duced version  of  the  ELS  data  set.  This  model 
explained  94%  of  the  observed  variability  in  organ- 
ic anion  concentration  in  this  data  set.  Finally,  data 
from  the  ELS  indicates  that  across  glaciated  re- 
gions of  the  eastern  U.S.,  concentrations  of  DOC 
and  organic  ions  were  negatively  correlated  with 
S04(-).  This  trend  would  appear  to  be  consistent 
with  the  hypothesis  that  inputs  of  strong  acids 
immobilize  organic  acids,  resulting  in  a  shift  of 
surface  water  acidification  by  organic  acids  to 
strong  acids.  (Author's  abstract) 
W90-00641 


EFFECTS  OF  ACIDIC  PRECIPITATION,  03, 
AND  SOIL  MG  STATUS  ON  THROUGHFALL, 
SOIL,  AND  SEEDLING  LOBLOLLY  PINE  NU- 
TRIENT CONCENTRATIONS. 

Tennessee  Valley  Authority,  Oak  Ridge. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00648 


DETERMINATION  OF  THE  ISOTOPIC  COM- 
POSITION OF  AMMONIUM-NITROGEN  AT 
THE  NATURAL  ABUNDANCE  LEVEL  FROM 
ESTUARINE  WATERS. 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00693 


IMPORTANCE  OF  SEDIMENTS  IN  UNDER- 
STANDING NUTRIENT  CYCLINGS  IN  LAKES. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00717 


CHARACTERISTICS  OF  SETTLING  MATTER 
AND  ITS  ROLE  IN  NUTRIENT  CYCLES  IN  A 
DEEP  OLIGOTROPHIC  LAKE. 

National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan). 
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For  primary  bibliographic  entry  sec  Field  2H 
W9O-0O718 


COUPLING  OF  STRONTIUM  AND  CALCIUM 
CYCLES  IN  LAKE  CONSTANCE. 

Bodensee-Wasserversorgung,       Ueberlingen-Sues- 

senrauehl   (Germany,    F.R.).    Water   Control   and 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00721 


MICROORGANISMS  AND  THE  AQUATIC  EN- 
VIRONMENT. 

Melbourne  Univ.,   Parkville  (Australia).   Dept.  of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W  40-007  24 


ADSORPTION-DESORPTION  OF  PHOSPHO- 
RUS BY  LAKE  SEDIMENTS  UNDER  ANAERO- 
BIC CONDITIONS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-00822 


PHOSPHORUS  EXCHANGE  KINETICS  AND 
EXCHANGEABLE  PHOSPHORUS  FORMS  IN 
SEDIMENTS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00823 


COMPARATIVE  STUDY  OF  WATER  MINER- 
ALIZATION AND  NUTRIENT  STATUS  IN  THE 
MAIN  WATER  COURSES  OF  BISCAY 
(BASQUE  COUNTRY). 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Lab. 

de  Ecologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00826 


FRACTIONATION  OF  PARTICULATE 

MATTER,  THE  TRACE  METALS  CU,  CD,  AND 
ZN,  AND  LIPIDS  IN  FOAM  AND  WATER 
BELOW  NIAGARA  FALLS. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

B.  D.  Johnson,  X.  Zhou,  C.  C.  Parrish,  P.  J. 

Wangersky,  and  B.  R.  Kerman. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

15,  No.  2,  p   189-196,   1898.  0  fig,  2  tab,  21  ref. 

Descriptors:  *Water  chemistry,  *Path  of  pollut- 
ants, *Carbon,  "Heavy  metals,  *Copper,  *Zinc, 
*Cadmium,  "Lipids,  "Niagara  Falls,  Foam,  Fatty 
acids,  Polarity. 

Concentrations  of  dissolved  and  particulate 
carbon,  the  trace  metals  Cu,  Cd,  and  Zn,  and 
classes  of  lipids  were  measured  in  sub-surface 
water  (30  cm  depth)  and  foam  below  Niagara 
Falls.  All  substances  measured  were  highly  en- 
riched in  the  foam  fraction.  Relative  to  sub-surface 
concentrations,  foam  samples  of  particulate  organ- 
ic carbon  were  enriched  by  6,700,  the  particulate 
trace  metals  Cu  by  over  1,300,  Cd  by  more  than 
250,  and  Zn  by  nearly  200.  Lipid  classes  were 
enriched  in  foam  by  a  factor  of  25  or  less  for  lipids 
of  polarity  less  than  that  of  free  fatty  acids,  and  by 
over  50  for  lipids  of  greater  polarity.  (Author's 
abstract) 
W90-00838 


LIQUID  CHROMATOGRAPHY  SYSTEM  FOR 
MEASUREMENT  OF  ORGANIC  ACIDS  IN 
PRECIPITATION. 

Max-Planck-Inst.  fuer  Chemie,  Mainz  (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5A 

W90-00857 


SOIL  EFFECTS  ON  WATER  CHEMISTRY  IN 
THREE  ADJACENT  UPLAND  STREAMS  AT 
GLENDYE  IN  NORTHEAST  SCOTLAND. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 


For  primary  bibliographic  entry  see  Field  5B 

W90-00912 


CALCIUM  BUDGETS  FOR  CATCHMENTS  AS 
INTERPRETED  BY  STRONTIUM   ISOTOPES. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

G.  Jacks,  G.  Aberg,  and  P.  J.  Hamilton. 

Nordic  Hydrology  NOHYBB,  Vol.  20,  No.  2,  p 

85-96,  1989.  3  fig,  7  tab,  15  ref. 

Descriptors.  'Acid  rain  effects,  "Sulfates,  "Calci- 
um, "Weathering,  "Neutralization,  "Strontium  ra- 
dioisotopes, Calcium  sulfate,  Acidity,  Sweden, 
Dry  deposition. 

Strontium  isotopes  in  precipitation,  soil  and  runoff 
water  can  be  used  to  establish  a  ratio  of  wet  plus 
dry  deposited  Sr  to  Sr  released  by  weathering. 
This  ratio  is  especially  enhanced  in  areas  with  old 
acid  Proterozoic  rocks  (0.6-2.5  Ga)  and  Archean 
rocks  (>2.5  Ga).  Since  Sr  and  Ca  behave  in  an 
analogous  way  in  the  coniferous  forest  ecosystem 
the  results  for  Sr  can  be  used  for  the  determination 
of  Ca.  If  the  deposition  of  calcium  can  be  calculat- 
ed reasonably  accurately  the  weathering  rate  can 
also  be  estimated.  Five  catchments  in  Sweden  have 
been  investigated  using  this  approach.  Three  of 
them  seem  to  be  close  to  a  steady  state,  wherein 
the  losses  and  gains  of  calcium  to  the  system  are 
equal.  In  the  two  southern-most  catchments  there 
seems  to  be  an  ongoing  loss  of  exchangeable  calci- 
um. The  loss  by  runoff  occurs  with  sulfate  being 
the  dominant  anion.  Weathering  rates  of  1.5  to  4.8 
kg  Ca/ha  year  have  been  estimated.  (Author's 
abstract) 
W90-00918 


LAPLACE  TRANSFORM  GALERKIN  TECH- 
NIQUE: A  TIME-CONTINUOUS  FINITE  ELE- 
MENT THEORY  AND  APPLICATION  TO 
MASS  TRANSPORT  IN  GROUNDWATER. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00949 


ION    ELUTION   THROUGH   SHALLOW    HO- 
MOGENEOUS SNOW. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00952 


CHARACTERIZATION  AND  ISOTOPIC  COM- 
POSITION OF  ORGANIC  AND  INORGANIC 
CARBON  IN  THE  MILK  RIVER  AQUIFER. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00954 


LEACHING  OF  N  AND  C  FROM  BIRCH  LEAF 
LITTER  AND  RAW  HUMUS  WITH  SPECIAL 
EMPHASIS  ON  THE  INFLUENCE  OF  SOIL 
FAUNA. 

Jyvaeskylae   Univ.   (Finland).    Dept.   of  Biology. 
V.  Huhta,  H.  Setala,  and  J.  Haimi. 
Soil  Biology  &  Biochemistry  SBIOAH,  Vol.  20, 
No.  6,  p  875-878,  1988.  2  fig,  1  tab,  21  ref. 

Descriptors:  "Soil  chemistry,  "Leaching,  "Biode- 
gradation,  Nitrogen,  Carbon,  Soil  organisms. 

To  examine  the  role  of  a  community  of  soil  animals 
in  N-mineralization  and  C  fluxes  in  dead  organic 
matter,  a  microcosm  system  was  established  with 
substrates  composed  of  (1)  birch  leaf  litter;  (2)  raw 
coniferous  humus;  and  (3)  litter  on  humus.  Every 
3-4  wks  the  substrates  were  irrigated  with  distilled 
water,  and  the  amounts  of  N03-N,  NH4-N,  total-N 
and  total-C  (as  well  as  humic  substances  at  one 
recording)  in  the  leachates  were  analyzed.  At  the 
end  of  the  experiment,  water  soluble  and  ex- 
changeable forms  of  N  were  measured  in  the  test 
materials.  The  differences  in  the  release  of  N  were 
clear  both  between  the  replicates  with  and  without 
soil  animals  and  between  the  different  forms  of  N. 
From  wk  10  onwards  the  fauna  enhanced  signifi- 


cantly the  leaching  of  total-N  and  NH4-r,  ' 
humus  alone  The  release  of  total-N  from  the  huer 
alone  was  also  increased  by   the  fauna    The  pres- 
ence  of   animals   did   not   significantly   affect   any 
form  of  KCI-extractable  N  The  amounts  of  total  C 
in  the  leachates  increased  significantly  in  almost  all 
samples  when  the  fauna  was  involved   In  addition, 
the  fauna  affected  the  humification  proc- 
tively  in  the  litter   +   humus  and  in  humus  alone, 
i  e   relatively  more  humic  substances  than  total  C 
were  liberated  from  the  materials  in  the  presence 
of  animals  (Author's  abstract; 
W90-0096I 


2L.  Estuaries 


CONTAMINATION,         BIOACCUMULATION, 
AND  ECOLOGICAL  EFFECTS  OF  CREOSOTE- 
DERIVED     COMPOUNDS     IN     THE     NEAR- 
SHORE     ESTUARINE     ENVIRONMENT     OF 
PENSACOLA  BAY,  FLORIDA. 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  5B 
W90-00027 


DEVELOPING  A  MATHEMATICAL  MODEL 
SYSTEM  FOR  THE  RHINE:  MEUSE  ESTU- 
ARY. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 108963. 
Price  codes:  E03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PUB-384,  November  1987.  20p,  6  fig,  6 
ref. 

Descriptors:  "Model  studies,  "Estuaries,  "Hydrau- 
lic models,  "Rhine  River,  "Meuse  River,  Mathe- 
matical models,  Computer  programs,  Saline-fresh- 
water interfaces,  Tidal  hydraulics,  Channel  mor- 
phology, Water  quality. 

At  Delft  Hydraulics  a  mathematical  model  system 
for  the  Rhine-Meuse  estuary  is  developed  for  the 
Ministry  of  Transport  and  Public  Works,  the  Neth- 
erlands. The  aim  of  this  development  is  to  provide 
this  Ministry,  with  tools  to  study  problems  in  the 
field  of  tidal  salt/fresh  flows,  morphology  and 
water  quality.  The  mathematical  models  will  have 
to  replace  the  existing  hydraulic  scale  model  of  the 
Rhine-Meuse  estuary,  in  which  systematic  studies 
were  and  still  are  performed  on  the  density  in- 
duced tidal  flows  and  mixing  processes  for  a  wide 
range  of  physical  and  geometrical  conditions.  The 
paper  describes  difficulties  and  uncertainties  in  de- 
veloping such  a  mathematical  model  system  with 
respect  to  hardware  and  software  and  the  rapid 
evolutions  in  the  scope  of  estuarine  management 
issues,  emphasizing  more  and  more  the  importance 
of  morphological  and  water  quality  problems. 
(Lantz-PTT) 
W90-00136 


EXPECTATIONS  FOR  WATER  LEVEL  DEVI- 
ATIONS AT  THE  DELTA  WORKS:  ZLERIK- 
ZEE  (NETHERLANDS),  NOVEMBER  1981- 
FEBRUARY  1986  (VERWACHTINGEN  VOOR 
WATER-STANDSAFWIJKINGEN  DELTA WER- 
KEN:  ZIERIKZEE  NOVEMBER  1981-FE- 
BRUARI 1986). 
A.  W.  Donker. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N88-13840/9/ 
GAR.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  1987.  25p,  10  fig,  3  tab,  49  ref.  English 
summary. 

Descriptors:  "The  Netherlands,  "Deltas,  "Water 
level,  "Water  level  recorders,  Water  level  fluctua- 
tions, Tides,  Forecasting. 

The  water  level  forecasting  for  the  East  Scheldt 
(Netherlands)  mouth  during  the  conduct  of  delta 
works  is  discussed.  The  forecasting  term  was  24  hr, 
with  further  prospects  for  36  hr.  For  water  level 
deviation  forecasting  the  weather  service  paid  spe- 
cial attention  to  the  announcement  of  quiet  water, 
combinations  of  low  level  increases  during  high 
tide  and  low  decreases  during  low  tide,  decreases 
of  50  cm  or  more  during  low  tide,  and  substantial 
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water  level  increases.  The  instruments  used  by  the 
weather  service  are  presented.  The  program  for 
the  verification  of  the  24  hr  forecasts  is  explained. 
The  usefulness  of  the  results  is  demonstrated.  (Au- 
thor's abstract) 
W90-00185 


SEDIMENT/WATER-COLUMN  FLUX  OF  NU- 
TRIENTS AND  OXYGEN  IN  THE  TIDAL  PA- 
TUXENT  RIVER  AND  ESTUARY,  MARY- 
LAND. 

B.  M.  Lantrip,  R.  M.  Summers,  D.  J.  Phelan,  and 
W.  Andrle. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2296,  1987.  76p,  25  fig,  7  tab, 
20  ref. 

Descriptors:  *Sediment-water  interfaces,  *Cycling 
nutrients,  *Oxygen,  *Estuaries,  *Patuxent  River, 
•Maryland,  Water  quality,  Fluctuations,  Nitrites, 
Nitrates,  Water  temperature,  Macroorganisms, 
Seasonal  variation,  Ammonium. 

An  intensive  study  was  made  of  the  flux  of  nutri- 
ents and  oxygen  between  the  water  column  and 
the  sediments  of  the  tidal  Patuxent  River  and  Estu- 
ary. Eleven  stations  were  monitored  on  a  quarterly 
basis  over  a  2-year  period.  Flux  rates  were  calcu- 
lated based  on  the  change  in  concentration  of 
various  nutrient  species  within  in  situ  benthic  re- 
spirometers.  The  estuarine  anoxic  sediment  was  a 
consistently  higher  source  of  ammonium,  while  the 
tidal  river  showed  greater  flux  of  nitrite  plus  ni- 
trate in  both  directions.  Dissolved  reactive  phos- 
phorus flux  was  into  the  sediment  in  the  tidal  river 
and  transition  zones  and  from  the  sediment  in  the 
estuary.  Sediment  oxygen  demands  were  variable, 
but  median  values  were  generally  consistent 
among  the  different  zones.  A  major  feature  of  the 
data  is  the  large  spatial  and  temporal  variability  in 
sediment  nutrient  flux  and  oxygen  demand  reflect- 
ing influence  but  lack  of  dominance  of  many  inter- 
acting factors,  including  sediment  nutrient  concen- 
trations, sediment  grain  size,  water  temperature, 
oxygen  availability,  benthic  macroorganism  popu- 
lations, and  meteorological  conditions.  Part  of  this 
variation  is  due  to  spatial  or  seasonal  differences  in 
controlling  factors,  but  year-to-year  differences  at 
individual  stations  during  a  given  season  are  also 
large.  (Lantz-PTT) 
W90-00209 


WELL  SYSTEM  TO  RECOVER  USABLE 
WATER  FROM  A  FRESHWATER-SALTWATER 
AQUIFER  IN  PUERTO  RICO. 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W90-00225 


HEAVY  METAL  CONCENTRATIONS  IN  THE 

MEDITERRANEAN     ESTUARINE     REGIONS 

OF   THE   RHONE,    EBRO,    PO,    AND    ARNO 

RIVERS    (ERMITTLUNG    DER    AKTUELLEN 

SCHWERMETALLBELASTUNGEN     IN     DEN 

MITTELMEERASESTUARIEN    VON    RHONE, 

EBRO,  PO  UND  ARNO). 

Bonn  Univ.  (Germany,  F.R.).  Mathematisch-Na- 

turwissenschaftliche  Fakultaet. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00273 


RESPIRATION  AND  OSMOREGULATION  OF 
THE  ESTUARINE  CRAB,  RHITHROPANO- 
PEUS  HARRISII  (GOULD):  EFFECTS  OF  THE 
HERBICIDE,  ALACHLOR. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00278 


ABUNDANCE  OF  LARVAL  RAINBOW  SMELT 
(OSMERUS  MORDAX)  IN  RELATION  TO  THE 
MAXIMUM  TURBIDITY  ZONE  AND  ASSOCI- 
ATED MACROPLANKTONIC  FAUNA  OF  THE 
MIDDLE  ST.  LAWRENCE  ESTUARY. 
Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
J.  J.  Dodson,  J.  Dauvin,  R.  G.  Ingram,  and  B. 


D'Anglejan. 

Estuaries  ESTUDO,  Vol.  12,  No.  2,  p  66-81,  June 

1989.  10  fig,  7  tab,  32  ref. 

Descriptors:  *Population  density,  "Larval  growth 
stage,  *Smelt,  *Estuaries,  *St  Lawrence  Estuary, 
•Turbidity,   *Zooplankton,   Density   stratification. 

The  hypothesis  that  the  distribution  and  retention 
of  larval  smelt  (Osmerus  mordax)  in  the  middle 
estuary  of  the  St.  Lawrence  River  is  related  to  the 
maintenance  of  other  planktonic  organisms  in  the 
maximum  turbidity  zone  (MTZ)  was  studied.  The 
horizontal  and  vertical  distribution  of  larval  smelt, 
macrozooplankton,  and  suspended  particulate 
matter  over  four  tidal  cycles  at  each  of  three 
stations  located  along  the  major  axis  of  the  turbid 
upstream  portion  of  the  middle  estuary  was  docu- 
mented. During  summer,  the  turbid  waters  of  the 
two  upstream  stations  were  characterized  by  Neo- 
mysis  americana,  Gammarus  sp.  (principally  G. 
tigrinus),  larval  smelt,  Mysis  stenolepis,  and  Cran- 
gon  septemspinosus.  The  more  stratified  and  less 
turbid  waters  of  the  downstream  station  were  char- 
acterized by  a  costal  marine  macrozooplanktonic 
community  and  almost  total  absence  of  smelt 
larvae.  Smelt  larvae  were  distributed  further  up- 
stream within  the  MTZ  than  N.  americana.  The 
relationship  between  turbidity  and  larval  density  at 
a  specific  time  was  weak,  but  the  mechanism  re- 
sponsible for  producing  higher  residence  times  for 
both  sediment  and  larvae  on  a  longer  term  basis 
appears  the  same.  The  daily  movement  and  skewed 
nature  of  the  zone  of  longest  average  advective 
replacement  times  due  to  the  general  cyclonic  cir- 
culation of  the  middle  estuary  defines  a  geographic 
zone  over  which  the  larval  smelt  population  oscil- 
lates and  remains  despite  the  mean  downstream 
velocities  over  the  water  column.  (Author's  Ab- 
stract) 
W90-00279 


POTENTIAL  ROLE  OF  ROOTS  AND  RHI- 
ZOMES IN  STRUCTURING  SALT-MARSH 
BENTHIC  COMMUNITIES. 

North  Carolina  Univ.,  Wilmington.  Dept.  of  Biol- 
ogy- 

A.  A.  Capehart,  and  C.  T.  Hackney. 
Estuaries  ESTUDO,  Vol.   12,  No.  2,  p   119-122, 
June  1989.  1  fig,  1  tab,  25  ref. 

Descriptors:  •Rhizosphere,  *Salt  marshes,  •Eco- 
systems, *Ecological  distribution,  *Benthic  envi- 
ronment, *Plant  populations,  *Marshes,  *Clams, 
•Benthos,  *Roots,  Rhizomes,  Sediments,  Tidal 
marshes,  Density,  Biomass. 

The  density  of  the  Carolina  marsh  calm,  Polyme- 
soda  caroliniana  (Bosc),  was  determined  in  three 
adjacent  tidal  marsh  communities  which  differed 
only  in  plant  species  composition.  Clam  density 
was  inversely  related  to  the  density  (biomass)  of 
plant  roots  and  rhizomes  in  sediments  and  directly 
related  to  density  of  plant  stems  (numbers).  Clam 
abundance  was  not  related  to  the  basal  area  of 
plant  stems.  Each  plant  community  contained 
clams  of  various  ages  from  juvenile  to  adult  indi- 
cating continued  recruitment  and  survival.  These 
data  suggest  that  P.  caroliniana  is  most  abundant  in 
Juncus  roemerianus  marshes  because  there  are 
fewer  roots  and  rhizomes  (mean  of  2.5  kg/sq  m)  to 
hamper  burrowing  as  compared  to  Spartina  alterni- 
flora  and  S.  cynosuroides  (5.1  and  6.3  kg/sq  m, 
respectively)  dominated  marshes.  Salinity,  flooding 
frequency,  distance  from  flooding  water,  and  sedi- 
ment type  were  essentially  constant  among  the 
three  plant  communities.  Root/rhizome  density 
should  be  collected  along  with  other  environmen- 
tal parameters  during  studies  of  benthic  organisms 
on  marshes  because  it  potentially  limits  the  occur- 
rence or  abundance  of  some  species.  (Author's 
Abstract) 
W90-00280 


DISTRIBUTION  AND  ACTIVITY  OF  PICO- 
PHYTOPLANKTON  IN  A  BRACKISH  ENVI- 
RONMENT. 

Messina  Univ.  (Italy).  Dept.  di  Biologia  Animale 

ed  Ecologia  Marina. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00284 


Estuaries — Group  2L 

DIEL  AND  SPATIAL  VARIATIONS  IN  BACTE- 
RIAL DENSITY  IN  A  STRATIFIED  WATER 
COLUMN  OF  THE  GULF  OF  TRIESTE. 

Vienna  Univ.  (Austria).  Zoologisches  Inst. 

G.  J.  Herndl. 

Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 

2,  p  139-146,  1988.  2  fig,  25  ref.  FWF-Project  Nr. 

6138  and  6695. 

Descriptors:  *Marine  bacteria,  *  Stratification, 
•Coastal  waters,  *Bacteria,  Phytoplankton,  Popu- 
lation density,  Gulf  of  Trieste,  Spatial  distribution, 
Diurnal  distribution,  Primary  productivity,  Cy- 
cling nutrients,  Carbohydrates,  Sedimentation. 

The  diel  variations  in  bacterial  density  and  activity 
at  various  depths  of  the  stratified  water  column  of 
the  Gulf  of  Trieste  and  the  influence  of  the  accu- 
mulated aggregations  of  microbes  (also  known  as 
marine  snow)  on  microbial  activities  within  the 
pycnocline  layer  were  investigated.  Distinct  diel 
variations  in  microbial  parameters  were  detected. 
In  most  of  the  measurements  the  early  morning 
dissolved  organic  carbon  (DOC)  content  peak  ex- 
ceeded the  afternoon  DOC  maximum.  Pronounced 
diel  differences  in  bacterial  activity  were  largely 
restricted  to  the  upper  layers  of  the  water  column 
while  in  the  vicinity  of  the  pycnocline  no  such  diel 
cycles  in  bacterial  activity  were  detectable.  An 
average  marine  snow  mass  of  9.8  grams/cu  m  was 
obtained  in  the  pycnocline  layer  which  is  approxi- 
mately twice  the  amount  of  the  marine  snow  load 
of  the  water  column  above  the  pycnocline.  Sedi- 
menting  marine  snow  transported  about  40%  more 
carbohydrate  than  required  for  bacterial  growth. 
so  the  efficient  utilization  of  marine  snow  as  a 
carbon  and  nitrogen  source  is  plausible.  The  data 
demonstrate  a  tight  coupling  between  phytoplank- 
ton production  and  bacterial  activity  in  the  mixed 
water  layer  above  the  pycnocline.  The  occurrence 
of  marine  snow  particles  and  the  associated  biota 
embedded  in  the  CHO-rich  matrix  may  be  viewed 
as  self  sufficient  trophic  loops  in  regenerating  sys- 
tems, as  marine  snow  appears  in  the  water  column 
during  decay  of  phytoplankton.  Thus  bacterial  ac- 
tivity in  the  pycnocline  is  not  as  directly  related  to 
phytoplankton  extracellular  release  during  photo- 
synthesis as  it  has  been  demonstrated  for  waters 
above  the  pycnocline.  (Gadsby-PTT) 
W90-00285 


EFFECT  OF  POLLUTION  ON  THE  BACTE- 
RIAL COMMUNITY  STRUCTURE  IN  THE 
COASTAL  WATERS  OF  THE  EASTERN  MEDI- 
TERRANEAN SEA. 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Haifa. 

For  primary  bibliographic  entry  see  Field  5C. 

W9O-O0286 


HETEROTROPHIC  PROCESSES  IN  EUTRO- 
PHICATED  AQUATIC  MARINE  ENVIRON- 
MENTS. 

Centre  Univ.  de  Luminy,  Marseille  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00287 


MINERALIZATION  OF  ORGANIC  MATERIAL 
IN  COASTAL  EUTROPHIC  ECOSYSTEMS  AC- 
CORDING TO  AVAILABLE  TERMINAL  ELEC- 
TRON ACCEPTORS. 

Centre  Univ.  de  Luminy,  Marseille  (France). 

D.  Marty,  J.  C.  Bertrand,  P.  Caumette,  and  A. 

Bianchi. 

Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 

2,  p  167-176,  1988.  4  fig,  1  tab,  26  ref. 

Descriptors:  *Cycling  nutrients,  *Mineralization, 
•Eutrophication,  *Coastal  waters,  'Electron  ac- 
ceptors, *Organic  matter,  *Anaerobic  bacteria, 
•Nitrates,  'Sulfates,  *Methane,  *Cycling  nutrients, 
Lagoon,  Etang  de  Berre,  Ecosystems,  Tempera- 
ture effects,  Biodegradation,  Sediments. 

This  study  examines  the  competitive  interactions 
between  different  anaerobic  communities  (nitrate 
reducing  bacteria,  sulfate  reducing  bacteria,  and 
methanogenic  bacteria)  in  an  attempt  to  elucidate 
their  relative  contribution  to  carbon  mineralization 
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and  nutrient  cycling  in  a  temperate  eutrophic 
lagoon,  the  Etang  de  Berre.  The  data  demonstrate 
that  the  three  bacterial  activities  determined  can 
occur  at  the  same  depth  in  sediment  profiles  when 
organic  matter  is  not  a  limiting  factor.  In  surface 
sediments,  the  rate  of  nitrate  reduction,  sulfate 
reduction  and  methane  production  vary  with  re- 
spect to  temperature,  with  increased  rates  correlat- 
ed with  increased  sediment  temperature.  Thus  sedi- 
ment temperature  seems  to  be  the  most  important 
environmental  variable  influencing  anaerobic  proc- 
esses in  the  lagoon  sediment.  In  natural  anaerobic 
ecosystems,  these  three  bacterial  groups  play  a 
vital  role  in  anaerobic  decomposition  processes. 
Despite  their  similar  role  in  anaerobic  mineraliza- 
tion of  organic  matter,  only  the  sulfate  reducing 
bacteria  dominate  the  particular  environment.  Ac- 
cording to  the  thermodynamic  efficiency  of  the 
different  metabolic  pathways  investigated,  the  co- 
existence of  nitrate  and  sulfate  reduction  and  meth- 
ane production  in  the  same  sedimentary  level,  can 
be  accounted  for  the  presence  of  microniches 
within  the  sediment.  (Gadsby-PTT) 
W90-00288 


SEDIMENTARY  FLUX  OF  NUTRIENTS  AT  A 
DELAWARE  SALT  MARSH  SITE:  A  GEO- 
CHEMICAL  PERSPECTIVE. 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
J.  R.  Scudlark,  and  T.  M.  Church. 
Biogeochemistry  BIOGEP,  Vol.  7,  No.  1,  p  55-75, 
January  1989.  8  fig,  3  tab,  64  ref.  NOAA  National 
Sea  Grant  No.  NA80AA-D-00106. 

Descriptors;  "Diagenesis,  *Delaware,  *Delaware 
Bay,  *Salt  marshes,  'Phosphates,  *Sedimentation 
rates,  "Cycling  nutrients,  "Geochemistry,  Estu- 
aries, Nitrates,  Ammonium,  Silicates. 

A  basic  geochemical  approach  has  been  used  to 
study  the  diagenetic  cycling  and  sediment-water 
exchange  rates  of  essential  nutrients  at  a  site  in  a 
Delaware  salt  marsh.  The  pore  water  nutrients 
Si(OH)4,  NH4(  +  ),  P04(— ),  and  N03(-)  were  ana- 
lyzed and  compared  seasonally,  and  potential  diffu- 
sive fluxes  were  calculated  from  the  corresponding 
pore  water  concentration  gradients.  Concurrent 
direct  flux  measurements  were  also  made  using 
closed  chambers  deployed  on  the  salt  marsh  sur- 
face under  ambient  and  controlled  conditions.  The 
differences  in  these  two  approaches  allows  for 
estimation  of  nutrient  production  and  consumption 
in  the  root  zone  and  at  the  salt  marsh  surface. 
Silicate  and  phosphate  appear  to  be  primarily  geo- 
chemically  controlled,  while  the  nitrogen  species 
undergo  dynamic  seasonal  redox  fluctuations  re- 
sulting from  microbial  mediation  (e.g.,  nitrification 
and  denitriftcation).  Specifically:  (1)  silicate  be- 
haves rather  conservatively  according  to  silica  sol- 
ubility, (2)  phosphate  flux  is  controlled  by  the 
corresponding  sequestering  or  reductive  remobili- 
zation  of  surface  iron  oxides,  and  (3)  ammonium 
has  a  strong  upward  flux,  which  appears  to  under- 
go quantitative  nitrification  in  spring.  None  of  the 
measured  flux  rates  would  have  a  major  impact  on 
the  nutrient  budget  for  the  local  estuary,  Delaware 
Bay.  (Author's  abstract) 
W9O-O03O1 


METHANOGENESIS  AND  MICROBIAL  LIPID 
SYNTHESIS  IN  ANOXIC  SALT  MARSH  SEDI- 
MENTS. 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
H.  R.  Harvey,  R.  D.  Fallon,  and  J.  S.  Patton. 
Biogeochemistry  BIOGEP,  Vol.  7,  No.  2,  p  111- 
129,  March  1989.  4  fig,  3  tab,  40  ref.  NSF  Grants 
PCM  821183  and  OCE  8214899  and  NIH  Grant 
AM  2730405. 

Descriptors:  "Biosynthesis,  "Anaerobic  conditions, 
"Sediments,  "Methane,  "Interstitial  water,  "Micro- 
organisms, "Lipids,  Anoxic  sediments,  Georgia, 
Sapelo  Island,  Salt  marshes. 

In  anoxic  salt  marsh  sediments  of  Sapelo  Island, 
GA,  the  vertical  distribution  of  CH4  production 
was  measured  in  the  upper  20  cm  of  surface  sedi- 
ments in  ten  locations.  In  one  section  of  high 
marsh  sediments,  the  concentration  and  oxidation 
of  acetate  in  sediment  porewaters  and  the  rate  and 
amount  of  14C  acetate  and  14C02  incorporation 


into  cellular   lipids  ol   th<-   microbial   popuL 

were  investigated.  CI  14  production  rates  ranged 
from  less  than  1  to  49 )  mM  CH4  gram  per  sediment 
x  day  from  intact  subcores  incubated  under  nitro 
gen.  Replacement  with  H2  stimulated  the  rate  ol 
methane  release  up  to  nine  fold,  relative  to  N2 
incubations.  Rates  of  lipid  synthesis  from  (  02 
averaged  .392  nanomoles  lipid  carbon  cm  cubed 
per  sediment  x  hour,  suggesting  that  C02  may  be 
an  important  carbon  precursor  for  microbial  mem- 
brane synthesis  in  marsh  sediments  under  anoxic 
conditions.  Qualitative  measurements  of  lipid  syn- 
thesis rates  from  acetate  were  found  to  average 
.087  nanomoles.  Phospholipids  were  the  dominant 
lipids  synthesized  by  both  substrates  in  sediment 
cores,  accounting  for  an  average  of  76.6%  of  all 
lipid  radioactivity.  Small  amounts  of  ether  lipids 
indicative  of  methanogenic  bacteria  were  observed 
in  cores  incubated  for  seven  days,  with  similar 
rates  of  synthesis  for  both  C02  and  acetate.  The 
low  rate  of  ether  lipid  synthesis  suggests  that  either 
methanogen  lipid  biosynthesis  is  very  slow  or  that 
methanogens  represent  a  small  component  of  total 
microbial  lipid  synthesis  in  anoxic  sediments.  (Au- 
thor's abstract) 
W90-00302 


NITROGEN  FLOWS  IN  LOUISIANA  GULF 
COAST  SALT  MARSH:  SPATIAL  CONSIDER- 
ATIONS. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 

R.  D.  DeLaune,  T.  C.  Feijtel,  and  W.  H.  Patrick 
Biogeochemistry  BIOGEP,  Vol.  8,  No.  1,  p  25-37 
January  1989.  2  fig,  4  tab,  33  ref.  NSF  Grant  no. 
BSR-8414006. 

Descriptors:  "Gulf  of  Mexico,  "Cycling  nutrients, 
"Salt  marshes,  "Estuaries,  "Louisiana,  "Nitrogen, 
Spartina,  Barataria  Basin,  Nitrogen  cycle,  Spatial 
distribution. 

Nitrogen  flux  data  was  synthesized  in  developing  a 
nitrogen  flow  budget  for  a  Louisiana  Barataria 
Basin  Spartina  alterniflora  salt  marsh.  Results  dem- 
onstrate the  importance  of  spatial  consideration  in 
developing  a  nitrogen  budget  for  coastal  marshes. 
Using  a  mass  balance  approach  nitrogen  inputs 
balanced  nitrogen  sinks  or  losses  from  a  marsh  soil- 
plant  system  with  a  specific  rooting  depth.  Howev- 
er, per  unit  areas  on  a  local  scale,  marshes  served 
as  a  large  sink  for  nitrogen  due  to  rapid  accretion 
which  removes  17.0  g  N/sq  m/yr  through  subsid- 
ence below  the  root  zone.  On  a  larger  spatial  scale 
(regional)  it  was  shown  that  the  marshes  did  not 
serve  as  a  large  nitrogen  sink.  The  rapid  marsh 
deterioration  currently  occurring  in  the  rapidly 
subsiding  marshes  of  the  Mississippi  River  deltaic 
plain  accounted  for  a  net  regional  loss  of  12.5  g  N/ 
sq  m/yr.  Thus,  regionally  the  net  sink  was  equiva- 
lent to  only  5  g  N/sq  m/yr  as  compared  to  17.0  g 
N/sq  m/yr  on  a  local  scale.  (Author's  abstract) 
W90-00305 


SUBTIDAL  SALINITY  AND  VELOCITY  VARI- 
ATIONS IN  THE  ST.  LAWRENCE  ESTUARY. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Dept.  of  Fisheries  and  Oceans. 

K.  T.  Tee. 

Journal    of    Geophysical    Research    (C)    Oceans 

JGRCEY,  Vol.  94,  No.  6,  p  8075-8090,  June  15, 

1989.  17  fig,  2  tab,  28  ref. 

Descriptors:  "St  Lawrence  Estuary,  "Estuaries, 
"Salinity,  "Water  currents,  "Tidal  currents,  Densi- 
ty currents,   Atmospheric   pressure,   Fluctuations. 

Between  April  and  September  1982,  14  current 
meters  were  moored  at  six  stations  along  the  St. 
Lawrence  Estuary:  two  stations  each  in  the  lower, 
middle,  and  upper  estuaries.  The  experimental  data 
revealed  a  complex  structure  in  the  subtidal  salini- 
ty and  velocity  variations,  caused  by  a  combination 
of  tidal,  atmospheric  and  density  forcing.  The  re- 
sults provided  an  important  data  base  for  modeling 
baroclinic  variations  in  coastal  estuaries.  The  salini- 
ty data  indicated  that  the  atmospheric  forcing  in- 
duced an  11.5-day  oscillation  which  propagated  as 
an  internal  Kelvin  wave.  However,  the  velocity 
data  provided  a  different  picture  of  wave  propaga- 
tion. The  atmospheric  forcing  also  induced  salinity 


variation*  with  a  time  scale  ol  40  to  50  da 

oscillation  occurred  initially  in  the  middle  estuary 
and  iturii  propagated  toward  upstream  and  down- 
stream -  a||y  readied  salinity  at,- 
ity  oscillations  at  monthly  and  fortnight!) 

'-served  at  two  stations  from  the  results  ol 
Ninum  multiple  regression  model,  it  was 
found  that  the  tidally  rectified  component  domi- 
nated the  other  component*  in  the  analyzed  cur- 
rents at  these  two  stations  The  freshwater  pulse, 
characterized  by  a  salinity  minimum,  has  two  time 
scales  of  variation:  a  long  time  scale  of  73  days  and 
a  short  time  scale  of  10-15  days  The  long-period 
pulse  was  induced  by  the  seasonal  runoff.  The 
short -period  pulse  was  induced  by  two  forcing 
mechanisms:  vertical  mixing  by  unusually  strong 
tidal  currents,  and  the  advection  of  low-salinity 
water  by  wind-induced  currents.  The  seasonal 
runoff  also  induced  strong  oscillations  in  the  along- 
channel  current  in  the  lower  estuary  This  forcing 
of  the  current  oscillation  did  not  agree  with  a 
previously  suggested  forcing  by  atmospheric  pres- 
sure. (Author's  abstract) 
W90-O032I 


TIDALLY  GENERATED  RESIDUAL  CUR- 
RENTS  IN  A  SEA  LEVEL  CANAL  OR  TIDAL 
STRAIT  WITH  CONSTANT  BREADTH  AND 
DEPTH. 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies 
K.  C.  Wong. 

Journal  of  Geophysical  Research  (C)  Oceans 
JGRCEY,  Vol.  94,  No.  6,  p  8179-8192,  June  15 
1989.  6  fig,  20  ref  NSF  Grant  OCE-85 15735. 

Descriptors:  "Tidal  hydraulics,  "Straits,  "Water 
currents,  "Canals,  "Tidal  currents,  Estuaries. 

This  study  extends  the  analysis  of  Ianniello  in 
deriving  the  two-dimensional  (x-z)  analytical  solu- 
tions for  the  tidally  induced  residual  currents  in 
narrow  sea  level  canals  connecting  two  large  ad- 
joining bodies  of  water.  The  sea  level  canal  is 
forced  by  tides  from  both  open  ends,  and  residual 
Eulenan  and  Lagrangian  currents  are  induced  in 
the  canal  by  nonlinear  interactions  of  the  first- 
order  tides.  It  was  found  that  the  residual  currents 
were  strongly  influenced  by  the  tidal  amplitude 
and  phase  differences  between  the  two  open 
boundaries.  Depending  on  the  type  of  boundary 
tidal  forcing,  the  residual  Eulerian  velocity  flowed 
in  either  direction  and  produced  two-layer  struc- 
tures in  the  vertical.  The  Stokes  velocity  worked 
either  in  concert  or  in  opposition  with  Eulerian 
velocity,  so  the  residual  Lagrangian  velocity  may 
be  greater  than  Eulerian.  Given  a  particular  set  of 
boundary  forcing  conditions,  the  depth-averaged 
residual  Lagrangian  velocity  was  a  nonzero  con- 
stant, so  residual  mass  transport  between  the  ad- 
joining water  bodies  through  the  canal  was  permit- 
ted. The  most  effective  way  of  producing  vigorous 
residual  currents  through  the  canal  was  for  the 
tidal  forcing  at  one  open  boundary  to  have  a 
higher  amplitude  and  a  phase  lead  relative  to  the 
tidal  forcing  from  the  opposite  end.  (Author's  ab- 
stract) 
W9O-O0322 


SALT  INTRUSION  MODEL  FOR  HIGH- 
WATER  SLACK,  LOW-WATER  SLACK,  AND 
MEAN  TIDE  ON  SPREAD  SHEET. 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-00351 


PROCESSES  AND  RATES  OF  PEDOGENESIS 
IN  SOME  MARYLAND  TIDAL  MARSH  SOILS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For   primary   bibliographic   entry   see   Field   2G. 
W90-00385 


ANNUAL  CYCLES  AND  BUDGET  OF  NUTRI- 
ENTS IN  BERRE  LAGOON  (MEDITERRANE- 
AN SEA,  FRANCE). 

Centre  d'Oceanologie  de  Marseille  (France). 
R.  Arfi. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
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IGHYAZ,  Vol.  7,  No.  1,  p  29-49,  1989.  7  fig,  6  tab, 
20  ref. 

Descriptors:  'Mediterranean  Sea,  *Lagoons,  *Es- 
tuaries,  *Nutrients,  *Phytoplankton,  Algae,  Bio- 
mass,  Seasonal  variation,  Berre  Lagoon,  France. 

The  annual  cycles  of  nutrients  in  the  Etang  de 
Berre  were  studied  in  1985.  From  measurements 
twice  a  month  at  the  input  points,  daily  data  for 
the  freshwater  flow  and  from  daily  measurements 
at  the  output  point,  an  estimation  is  proposed  for  a 
nutrient  budget.  Seasonal  variability  is  important, 
and  a  biological  control  of  nutrient  availability 
(locally  remineralized  products)  results  in  a  hydro- 
logically  controlled  system  (nutrients  carried  by 
continental  waters)  which  produces  the  very  high 
microalgal  biomass  observed  in  the  lagoon.  The 
seasonal  halocline  brings  the  euphotic  layer  very 
close  to  the  remineralization  site:  nutrients  are  then 
constantly  available  to  the  phytoplankton.  (Au- 
thor's abstract) 
W90-00405 


VARIATION  OF  PHYTOPLANKTON  IN  A 
TROPICAL  ESTUARY  (VELLAR  ESTUARY, 
BAY  OF  BENGAL,  INDIA). 

Annamalai  Univ.,  Annamalainagar  (India).  Centre 

of  Advanced  Study  in  Marine  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00409 


AUTECOLOGY  OF  VIBRIO  VULNIFICUS  AND 
VIBRIO  PARAHAEMOLYTICUS  IN  TROPI- 
CAL WATERS. 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00427 


STUDY  OF  METAL  POLLUTION  (CD,  CU,  PB, 
ZN)  ALONG  THE  ATLANTIC  COAST  OF  MO- 
ROCCO BETWEEN  KENITRA  AND  TEMARA 
(ETUDE  DE  LA  POLLUTION  METTALLIQUE 
(CD,  CU,  PB,  ZN)  DU  LITTORAL  ATLANTI- 
QUE  MAROCAIN  ENTRE  KENITRA  ET 
TEMARA). 

Mohammed  V  Univ.,  Rabat  (Morocco).  Lab.  de 
Microbiologic 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00444 


STUDY  OF  THE  SEDIMENTOLOGICAL  AND 
RHEOLOGICAL  PROPERTIES  OF  FLUID 
MUD  IN  THE  FLUVIO-ESTUARINE  SYSTEM 
OF  THE  GIRONDE  ESTUARY. 

Direction  de  l'Amenagement  et  de  l'Environne- 

ment,  Bordeaux  (France). 

For  primary  bibliographic  entry  see  Field  23. 

W90-00518 


NUMERICAL  MODELLING  OF  THE  VERTI- 
CAL TIDAL  CURRENT  AND  SALINITY 
STRUCTURE  IN  A  DEEP  WATER  SCOTTISH 
LOCH. 

Bradford  Univ.  (England).  Dept.  of  Civil  Enginer- 

ing  and  Structural  Engineering. 

R.  A.  Falconer,  and  I.  C.  S.  Cox. 

Ocean  &  Shoreline  Management,  Vol.  12,  No.  1,  p 

61-80,  1989.  11  fig,  1  tab,  15  ref. 

Descriptors:  'Model  studies,  'Scotland,  'Tidal 
currents,  'Mathematical  models,  Fjords,  'Salinity 
currents,  Bathymetry,  Wind-driven  currents, 
Coasts,  Eddy  viscosity. 

A  mathematical  model  was  developed  to  predict 
the  vertical  distribution  of  currents  and  salinity, 
along  with  the  water  surface  slope,  in  relatively 
deep  shoreline  basins  where  the  effects  of  tidal  and 
wind  action  are  dominant.  The  model  includes  an 
irregular  finite  difference  grid  representation  at  the 
free  surface,  thereby  describing  the  movement  of 
the  free  surface  more  accurately.  The  model  was 
verified  against  the  analytical  solutions  for  three 
idealized  test  cases,  and  then  applied  to  Loch  Eil, 
in  Scotland,  a  deep  fjordic  basin  with  a  narrow  and 
shallow   entrance.   The   model   results   confirmed 


that  the  deepest  water  was  only  partially  renewed 
under  spring  tide  conditions,  with  little  or  no  deep 
water  renewal  occurring  during  neap  tides.  The 
complex  hydrodynamic  circulation  predicted 
within  Loch  Eil  using  this  mathematical  model 
highlights  the  potential  benefits  of  using  such 
models  for  deep  water  coastal  basin  management 
where  stratification  effects  cannot  be  ignored.  The 
model  results  exhibited  a  'cell-like'  structure  near 
locations  of  relatively  abrupt  bathymetric  changes, 
and  this  effect  was  attributed  to  the  inclusion  of  a 
constant  eddy  viscosity  rather  than  an  eddy  viscos- 
ity representation  which  varied  with  the  local 
mean  depth.  Variations  in  the  bed-roughness  coef- 
ficient appeared  to  have  little  influence  on  the 
velocity  pattern  although  the  circulation  strength 
was  noticeably  dependent  upon  the  choice  of  the 
eddy  viscosity  coefficient.  The  circulation  strength 
was  also  found  to  be  markedly  dependent  upon  the 
wind  speed  and  direction,  with  the  results  obtained 
being  consistent  with  field  observation  described  in 
the  literature.  (Author's  abstract) 
W9O-O0519 


CONTRIBUTION  OF  PICOPLANKTON  TO 
PRIMARY  PRODUCTION  AND  THE  CON- 
TENT OF  CHLOROPHYLL  A'  IN  EUTRO- 
PHIC  WATERS  AS  EXEMPLIFIED  BY  SEVAS- 
TOPOL BAY. 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00547 


TRACE  ELEMENTS  IN  THE  ECOSYSTEM  OF 
PETR  VELIKIY  GULF. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Okeanolo- 

gii- 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00549 


HUMIC  SUBSTANCES  ISOLATED  FROM 
SPARTINA  ALTERNIFLORA  (LOISEL.)  FOL- 
LOWING LONG-TERM  DECOMPOSITION  IN 
SEA  WATER. 

Bundesgesundheitsamt,  Langen  (Germany,  F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

Z.  Filip,  and  J.  J.  Alberts. 

Science  of  the  Total  Environment  STENDL,  Vol. 

83,  No.  3,  p  273-285,  July  15,  1989.  6  fig,  4  tab,  31 

ref. 

Descriptors:  'Humic  acids,  'Spartina,  'Intertidal 
areas,  'Salt  marshes,  'Marsh  plants,  Decomposi- 
tion, Sediments,  Infrared  spectroscopy,  Ultraviolet 
radiation. 

Whether  or  not  there  are  humic-like  substances  in 
Spartina  alterniflora  which  remain  in  the  plant 
tissue  during  long-term  decay  of  the  plant  frag- 
ments in  sea  water  that  could  contribute  directly  to 
the  pool  of  humic  material  in  the  salt  marsh  sedi- 
ment was  investigated.  Fragments  of  fresh  or  dead 
Spartina  alterniflora  which  were  decomposed  for 
10  months  in  sea  water  yielded  appreciable 
amounts  of  humic  substances  when  extracted  with 
alkali  under  nitrogen.  The  plant  materials  inoculat- 
ed with  mixed  populations  of  epiphytic  or  mud 
microorganisms  indigenous  to  the  salt  marsh  yield- 
ed up  to  168%  more  humic  substances  than  con- 
trols. The  results  of  elemental  analyses,  including 
atomic  ratios  for  some  elements,  and  also  ultravio- 
let and  Fourier-transform  infrared  (FTIR)  spec- 
troscopy investigation,  indicate  a  great  similarity 
between  humic  substances  from  the  decomposing 
S.  alterniflora  and  salt  marsh  humic  acid.  Calcula- 
tions based  on  the  experimental  data  indicate  a 
potential  annual  input  of  approximately  330  kg  of 
fresh  Spartina-related  humic  substances  per  hectare 
of  salt  marsh.  (Author's  abstract) 
W90-OO559 


PHOTOSYNTHESIS   OF   SALT  MARSH   SPE- 
CIES. 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-0O6O5 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

YANGTZE  BRACKISH  WATER  PLUME:  CIR- 
CULATION AND  DIFFUSION. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

W.  Wensu. 

Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 

3-4,  p  373-385,  1988.  7  fig,  7  ref. 

Descriptors:  'River  mouth,  'Yangtze  River, 
'Rivers,  'Brackish  water,  'Plumes,  'Water  circu- 
lation, 'Water  currents,  'Wind-driven  currents, 
'Salinity,  Mathematical  models,  Momentum  equa- 
tion, Continuity  equation,  Finite  difference  meth- 
ods, Advection,  Diffusion,  China. 

A  system  of  3-D  linearized  momentum  equations, 
the  continuity  equation  and  a  simplified  equation  of 
state  for  sea  water  were  analytically  solved  for  the 
Yangtze  River.  The  solution  comprises  3  parts. 
The  first  part  is  a  wind-driven  current,  the  second 
a  jet-like  current  caused  l-y  Yangtze  River  outflow 
and  the  last  a  density  flow.  The  computed  current 
velocity  is  obtained  by  solving  an  advection-diffu- 
sion  equation  of  salinity  by  a  finite-difference 
method.  The  results  show  that  the  Yangtze  brack- 
ish water  plume  spreads  as  a  large  low  salinity 
tongue.  At  the  surface,  the  turning  of  the  tongue 
axis  is  mainly  controlled  by  wind  stress,  Yangtze 
runoff  and  bottom  topography.  Near  the  bottom, 
the  axis  changes  little  over  the  year.  At  about  10- 
15  m  depth,  there  is  a  sharp  halocline  in  summer, 
but  at  deeper  layers  the  vertical  distribution  is 
almost  uniform.  The  computed  salinity  distribution 
agrees  fairly  well  with  the  observed  one.  (Author's 
abstract) 
W90-00622 


PRELIMINARY  STUDY  OF  THE  BASIC  HY 
OROGRAPHIC  FEATURES  AND  THE  CUR- 
RENT STRUCTURES  OFF  THE  CHANGJIANG 
RIVER  MOUTH  IN  THE  DRY  SEASON. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

L.  Kentang. 

Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 

3-4,  p  387-400,  1988.  6  fig,  3  tab,  5  ref. 

Descriptors:  'River  mouths,  'Rivers,  'Hydrog- 
raphy, 'Plumes,  'Water  circulation,  'Water  cur- 
rents, 'Wind-driven  currents,  'Changjiang  River, 
Estuaries,  China. 

The  structure  of  the  Changjiang  River  plume  in 
the  dry  season  is  discussed  by  using  data  from 
CTD  and  anchor  stations  obtained  since  1980  as 
well  as  historical  hydrographic  data.  In  the  dry 
season  the  Changjiang  Diluted  Water  is  confined 
to  a  narrow  band  west  of  122  deg  30  min  E, 
extends  to  the  south  or  southeast  off  the  South 
Passage,  and  at  the  surface  layer  behaves  like  a 
quasi-geostrophic  current  instead  of  a  jet-like  cur- 
rent, which  is  different  from  what  it  does  in  the 
flood  season.  The  southward  Huanghai  Coastal 
Current  in  winter  does  not  seem  to  keep  its  path 
through  the  Changjiang  Estuary  and  does  not 
become  the  southward  Donghai  Coastal  Current  as 
conventionally  believed.  In  fact  the  Huanghai 
Coastal  Current  Water  could  mix  with  the  Chang- 
jiang Diluted  Water  and  the  offshore  water  going 
northward  there.  A  small  warmer  tongue  in  the 
south  of  the  study  area  was  found  in  December 
1985  and  January  1986,  which  is  generated  by  a 
northward  upwind  current  east  of  the  southward 
Donghai  Coastal  Current.  The  surface  current  in 
the  study  area  is  much  affected  by  winds  varying 
with  short  time  scales  but  not  so  much  by  the 
monthly  mean  wind  field.  A  pair  of  small  surface 
eddies  was  found  in  January  1986,  which  were 
caused  by  the  Taiwan  Warm  Current  and  norther- 
ly wind.  (Author's  abstract) 
W90-00623 


COHESIVE      SEDIMENT      TRANSPORT:      I. 
PROCESS  DESCRIPTION. 

Florida  Univ.,  Gainesville.  Coastal  and  Oceano- 

graphic  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00630 
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COHESIVE  SEDIMENT  TRANSPORT:  II.  AP- 
PLICATION. 

Florida  Univ.,  Gainesville    Coastal   and   Oceano- 

graphic  Engineering  Lab. 

A.  J.  mehta,  W.  H.  McAnally,  E.  J.  Hayter,  A   M. 

Teeter,  and  D.  Schoellhamer. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.   115,  No.  8,  p  1094-1112,  August 

1989.  3  fig,  1  tab,  58  ref. 

Descriptors:  *Cohesive  sediments,  *Sediment 
transport,  *Sedimentation,  *Estuaries,  'Hydrologie 
models,  'Sediment  control,  'Hydraulic  engineer- 
ing, Dimensional  analysis,  Field  tests,  Cohesion, 
Reservoirs,  Tidal  effects,  Bays,  Navigation  canals, 
Harbors,  Piers,  Numerical  analysis,  Physical  analy- 
sis, Sediment  transport,  Sedimentation  rates,  Data 
collections. 

Typical  engineering  applications  involving  cohe- 
sive sediments  in  tidal  water  bodies  have  been 
made  in  bays,  estuarial  navigation  channels,  small 
harbor  basins,  piers,  and  wharves.  Cohesive  sedi- 
ment problems  also  occur  in  reservoirs  and  in  the 
muddy  coast  environment.  Principal  emphasis  is 
placed  on  estuary-related  problems.  Techniques  for 
prediction  of  estuarial  sedimentation  include  field 
methods,  physical  and  numerical  modeling,  and 
hybrid  modeling  which  optimally  combines  physi- 
cal and  numerical  modeling  approaches.  In  many 
cases  simple,  zero-dimensional  modeling  yields  re- 
sults of  acceptable  accuracy.  Three-dimensional 
numerical  models  have  recently  been  developed 
for  analyzing  situations  in  which  the  complex 
structure  of  flows  and  associated  sediment  motion 
cannot  be  simplified.  Further  progress  in  improv- 
ing the  accuracy  of  prediction  of  sediment  rates 
can  be  made  by  better  understanding  the  basic  laws 
governing  cohesive  sediment  behavior,  and  by  de- 
veloping new  strategies  and  instrumentation  for 
data  collection.  (Author's  abstract) 
W90-00631 


EFFECTS  OF  ZINC/SALINITY  COMBINA- 
TIONS ON  ZINC  REGULATION  IN  GAM- 
MARUS  DUEBENI  FROM  THE  ESTUARY 
AND  THE  SEWAGE  TREATMENT  WORKS  AT 
LOOE,  CORNWALL. 

Plymouth  Polytechnic  (England).  Dept.  of  Biolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00634 


EELGRASS  PRODUCTIVITY  ON  AN  INTERTI- 
DAL  FLAT  OF  CENTRAL  JAPAN. 

Tokai  Regional   Fisheries  Research  Lab.,  Tokyo 

(Japan). 

For  primary  bibliographic  entry  see  Field  21 

W90-00670 


NUTRIENTS  STATUS  IN  A  EUTROPHIC  MED- 
ITERRANEAN LAGOON. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

N.  Friligos. 

Vie  et  Milieu  (Life  and  Environment),  Vol  39  No 

2,  p  63-69,  June  1989,  6  fig,  2  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
lcation,  'Nutrients,  'Plankton,  'Biomass,  'La- 
goons, 'Greece,  Red  tide,  Salinity,  Water  tempera- 
ture, Dissolved  oxygen,  Mediterranean  Sea. 

Seasonal  variation  in  temperature,  salinity,  dis- 
solved oxygen,  nutrients  and  chlorophyll  a  were 
studied  at  sixteen  stations  in  the  eutrophic  Messo- 
longhi  Lagoon  during  1983-1984.  Algae,  rainfall 
and  winds  were  the  most  important  factors  affect- 
ing nutrient  fluctuations  over  space  and  time.  The 
level  of  eutrophication  was  generally  acceptable  in 
nearly  all  the  area;  serious  pollution  occurred  only 
in  the  most  northerly  section  of  the  lagoon  below 
10  m  (causing  anoxic  conditions)  and  in  the  area 
close  to  the  point  of  discharge  of  the  city  sewage 
(Author's  abstract) 
W90-O0671 


PRESENT  STATE  OF  SEAWEED  PRODUC- 
TION ALONG  THE  ROMANIAN  BLACK  SEA 
SHORE. 


itutul  Roman  di   Cera  lari  Mi  i       itanta 

lania). 

A    S   Itologa. 

Vm  el  Miii'     fj  ...  |  n0 

2,  p  105-109,  June  1989,  I  fig,  3  tab,  II 

Descriptors:     *Macrophytes,     'Algae,     'Benthic 

'Biomagt,  'Productivity,  Phaeophyla,  Rho- 
dophyta,    Black    Sea,    Romania,   Species  diversity. 

Along  the  Romanian  Black  Sea  shore  the  rocky 
.rii  which  is  a  substrate  for  benthic  seaweeds, 
is  discontinuous  and  variable  in  width.  These  ma- 
crophyles  have  endured  a  gradual,  but  continuous 
qualitative  and  quantitative  decline  since  the 
period  1946-1950,  due  to  both  natural  and  anthro- 
pogenic factors.  The  large  belts  of  Cystoseira  have 
practically  disappeared  as  well  as  those  of  numer- 
ous other  Phacophtya  and  Rhodophyta  species. 
The  present  algal  flora,  which  displays  a  reduced 
species  diversity,  is  uniform  and  is  mainly  dominat- 
ed by  species  of  Enteromorpha  and  Ceramium. 
These  dominant  species,  with  short  and  more  or 
less  seasonal  life  cycles,  display  considerable  pro- 
duction and  degrees  of  cover  up  to  80%;  neverthe- 
less, they  do  not  reach  those  of  the  Cystoseira  belts 
from  previous  decades.  (Author's  abstract) 
W90-00673 


NUTRIENT-ENHANCED   GROWTH   OF  CLA- 

DOPHORA    PROLIFERA    IN    HARRINGTON 

SOUND,  BERMUDA:  EUTROPHICATION  OF 

A        CONFINED,        PHOSPHORUS-LIMITED 

MARINE  ECOSYSTEM. 

Harbor   Branch   Oceanographic    Institution,    Inc., 

Fort  Pierce,  FL. 

B.  E.  Lapointe,  and  J.  O'Connell 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3 

Vol.  28,  No.  4,  p  347-360,  April  1989,  5  fig,  4  tab 

35  ref.  NSF  Grant  No.  OCE-85 15492. 

Descriptors:  *Cladophora,*Eutrophication, 

'Algae,  'Nitrogen,  'Phosphorus,  'Nutrients,  'Pro- 
ductivity, 'Marine  environment,  'Bermuda,  Alka- 
line phosphatase,  Photosynthesis,  Harrington 
Sound,  Enzymes. 

This  study  assesses  the  nutrient-dependance  of  pro- 
ductivity of  Cladophora  collected  from  Harrington 
Sound,  a  confined  phosphorus  limited  marine 
system  where  Cladophora  first  became  abundant. 
Both  nitrogen  and  phosphorus  enrichment  de- 
creased the  doubling  time  of  Cladophora,  which 
ranges  from  14  days  (with  nitrogen  and  phospho- 
rus enrichment)  to  100  days  (without  enrichment). 
Nutrient  enrichment  also  enhanced  the  light-satu- 
rated photosynthetic  capacity  of  Cladophora. 
Tissue  C:N,  C:P  and  N:P  ratios  of  unenriched 
Cladophora  were  elevated.  The  levels  suggest  limi- 
tation by  both  nitrogen  and  phosphorus  but  pri- 
mary limitation  by  phosphorus.  Pore-waters  under 
Cladophora  mats  had  reduced  salinities,  elevated 
concentrations  of  NH4,  and  high  N:P  ratios,  sug- 
gesting that  nitrogen-rich  groundwater  seepage  en- 
riches Cladophora  mats.  The  alkaline  phosphatase 
capacity  of  Cladophora  was  high  compared  to 
other  macroalgae  in  Harrington  Sound,  and  its 
capacity  was  enhanced  by  nitrogen  enrichment  and 
suppressed  by  phosphorus  enrichment.  Because  the 
productivity  of  Cladophora  is  nutrient  limited  in 
shallow  waters  of  Harrington  Sound,  enhanced 
growth  and  increased  biomass  of  Cladophora 
result  from  cumulative  seepage  of  nitrogen  rich 
groundwaters  coupled  with  efficient  utilization  and 
recycling  of  dissolved  organo-phosphorus  com- 
pounds. (Author's  abstract) 
W90-00676 


NEGATIVE  ROLE  OF  TURBULENCE  IN  ES- 
TUARINE MASS  TRANSPORT. 

University  Coll.,  Campbell  (Australia). 

R.  A.  Nunes  Vaz,  G.  W.  Lennon,  and  J.  R.  de 

Silva  Samarasinghe. 

Estuarine,    Coastal   and    Shelf  Science   ECSSD3, 

Vol.  28,  No.  4,  p  361-377,  April  1989,  7  fig,  40  ref. 

Descriptors:  'Estuaries,  'Stratification,  'Turbulent 
flow,  'Density  currents,  'Quantitative  analysis, 
Mass  transport,  Dispersion,  Tides,  Seasonal  varia- 
tion. 


ptl  Which  have  been  successfully 
applied   to  the  discussion  of  stratification   in  shelf 
a  qualitative  basis  lor  determining  the  poten- 
tial  energy   associated    with    vertical    structure   in 

tries  is  derived    1  he  formulation,  along  similar 

to   that   of  Ilowden,   provides   a   simple   but 
iprehensive  method  ol  incorporating  many  rel- 
evant stratifying  and  mixing  influences  in  a  given 
problem,  and  is  also  shown  to  be  capable  of  rear- 
ran»-"  forms  akin  to  the  estuarine  Rich- 

II  number  which  is  commonly  found  in  dis- 
cussions of  estuarine  stratification  I  his  paper 
argues,  based  on  a  survey  of  the  literature,  that  in 
wide,  relatively  well-mixed  estuaries,  the  greatest 
longitudinal  mass  flux  occurs  al  times  when  stratifi- 
cation is  most  developed,  that  is,  when  the  turbu- 
lent kinetic  energy  in  the  water  column  is  at  a 
minimum.  Modulation  of  turbulence,  principally  at 
various  tidal  frequencies,  causes  a  pulsing  of  the 
mass  flux  in  which  the  contribution  of  each  pulse 
increases  non-linearly  as  the  period  of  the  modula- 
tion increases.  Some,  possibly  significant,  changes 
to  the  state  of  stratification  and  to  the  correspond- 
ing mass  transport  may  occur  in  association  with 
slack  waste  periods.  However,  the  spring-neap 
cycle  is  proposed  to  have  a  far  greater  influence  on 
stratification,  mass  transport  and  the  long-term 
mass  balance  in  estuaries,  and  recent  observational 
studies  lend  support  to  this  position.  (Authors 
abstract) 
W90-00677 


GEOCHEMISTRY  OF  BERYLLIUM-7  IN 
CHESAPEAKE  BAY. 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
J.  E.  Dibb,  and  D.  L.  Rice. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3 
Vol.  28,  No.  4,  p  379-394,  April  1989,  9  fig,  7  tab 
12  ref.  NSF  Grants  Nos.  OCE  8442759  and  OCE 
8511383. 

Descriptors:  'Beryllium,  'Chesapeake  Bay,  'Ra- 
dioisotopes, 'Geochemistry,  Water  columns,  Re- 
tention,  Adsorption,   Seston,   Sediment   transport. 

The  dissolved  and  particulate  activities  of  (7)Be  in 
surface  and  deep  water  samples  from  four  stations 
in  the  main  stem  of  Chesapeake  Bay  were  deter- 
mined seven  times  between  April,  1986  and  April, 
1987.  Total  water  concentrations  ranged  from  less 
than  0.05  to  3.86  dpm/L,  with  an  average  of  0.05 
dpm/L.  Batch  adsorption  experiments  indicated  a 
strong  affinity  of  beryllium  for  Chesapeake  Bay 
seston,  but  (7)Be  in  the  Bay  was  predominately  in 
the  dissolved  phase.  Particulate  (7)Be  activities 
reached  150  dpm/g,  but  averaged  18  dpm/g,  sug- 
gesting that  rapid  variations  in  the  supply  of  both 
(7)Be  and  suspended  particulates  rarely  allowed 
equilibrium  partitioning  of  (7)Be  between  the  dis- 
solved and  particulate  phases.  A  (7)Be  budget  for 
Chesapeake  Bay  indicated  that  atmospheric  deposi- 
tion was  always  the  dominant  source  of  (7)Be  in 
the  Bay.  Generally,  95%  or  more  of  the  (7)Be 
delivered  to  the  bay  was  retained  by  it.  Most 
(usually  greater  than  80%)  of  the  (7)Be  in  Chesa- 
peake Bay  at  any  time  was  found  in  the  sediments. 
(See  also  W90-00679)  (Author's  abstract) 
W90-00678 


TEMPORAL  AND  SPATIAL  DISTRIBUTION 
OF  BERYLLIUM-7  IN  THE  SEDIMENTS  OF 
CHESAPEAKE  BAY. 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
J.  E.  Dibb,  and  D.  L.  Rice. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  4,  p  395-406,  April  1989.  4  fig,  5  tab, 
20  ref.  NSF  giants  OCE  8442759  and  OCE 
8511383. 

Descriptors:  'Geochemistry,  'Beryllium,  'Chesa- 
peake Bay,  'Radioisotopes,  'Sedimentation,  'Dis- 
tribution, Spatial  distribution,  Temporal  distribu- 
tion. 

The  sediment  inventory  of  (7)Be  was  determined 
at  six  stations  in  the  main  stem  of  Chesapeake  Bay 
nine  times  between  April  1986.  and  September, 
1987.  The  inventories  ranged  from  less  than  0.02  to 
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7.32  dpm/sq  cm.  Comparison  to  the  atmospherical- 
ly supported  (7)Be  inventory  (range  2-4  dpm/sq 
cm)  showed  significant  focusing  of  (7)Be  in  the 
sediments  in  the  zone  of  the  turbidity  maximum 
during  the  summer,  and  suggested  that  the  spatial 
distribution  of  (7)Be  in  the  sediments  of  the  lower 
Bay  was  determined  largely  by  horizontal  redistri- 
bution of  bottom  sediments.  The  process  causing 
this  redistribution  of  (7)Be  in  the  lower  Bay  appar- 
ently had  a  recurrence  frequency  greater  than  the 
sampling  frequency  in  this  investigation.  The  tem- 
poral pattern  of  (7)Be  accumulation  at  the  six 
stations  over  the  first  year  of  this  investigation 
allowed  estimation  of  sedimentation  rates,  which 
suggested  that  the  process  governing  the  distribu- 
tion of  (7)Be  in  Chesapeake  Bay  sediments  were 
similar  to  the  processes  determining  sedimentation 
patterns  over  about  the  past  100  years.  (See  also 
W9O-0O678)  (Author's  abstract) 
W90-00679 


NATURAL  VARIATIONS  IN  NITROGEN-15 
CONTENT  OF  RIVERINE  AND  ESTUARINE 
SEDIMENTS. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
N.  J.  P.  Owens,  and  C.  S.  Law. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  28,  No.4,  p  407-416,  April  1989.  4  fig,  1  tab, 
35  ref. 

Descriptors:  "Tracers,  "Sediment  transport, 
•Rivers,  "Estuaries,  "Isotope  studies,  "Sedimenta- 
tion, "Nitrogen,  England. 

A  study  of  natural  variations  of  delta  (15)N  in  the 
sediments  of  the  river  Tamar  estuary  and  its  catch- 
ment, south-west  England,  is  described.  The  mean 
delta  (15)N  content  for  freshwater  sediments  was 
-I-  2.3  ppt  and  distinct  from  the  majority  of  estua- 
rine sediments.  Three  catchment  areas  that  togeth- 
er comprise  the  riverine  system  could  be  distin- 
guished by  a  combination  of  the  delta  (15)N  con- 
tent of  the  sediments  and  the  riverine  N03(-)  con- 
centrations. Estuarine  surface  sediments  fell  into 
three  groups:  upper-estuary,  mid-estuary,  and 
lower-estuary.  These  distributions  confirm  earlier, 
non-isotopic,  observations  of  the  complex  patterns 
of  transportation  of  surface  sediments  in  this  estu- 
ary. (Author's  abstract) 
W90-00680 


SUBTIDAL  ADVECTIVE  WATER  FLUX  AS  A 
POTENTIALLY  IMPORTANT  NUTRIENT 
INPUT  TO  SOUTHEASTERN  U.S.A.  SALT- 
MARSH  ESTUARIES. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
G.  J.  Whiting,  and  D.  L.  Childers. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  4,  p  417-431,  April  1989.  8  fig,  3  tab, 
30  ref.  NSF  Grant  No.  BSR81 19752. 

Descriptors:  "Estuaries,  "Advection,  "Nutrients, 
"Salt  marshes,  Water  columns,  Sediments,  Intersti- 
tial water,  Hydrology. 

An  initial  study  was  conducted  to  assess  the  impor- 
tance of  the  advective  movement  of  interstitial 
water  from  subtidal  creek  sediments  in  enriching 
the  overlying  creek  water  of  the  estuary.  The 
process  of  advection  was  measured  in  two  creeks 
of  a  South  Carolina  estuarine  saltmarsh  and  results 
indicated  that  significant  amounts  of  inorganic  nu- 
trients (NH4(  +  )  and  P04(3-))  were  added  to  the 
overlaying  creek  water  by  this  process.  The  nutri- 
ent concentrations  in  the  advected  water  were  as 
much  as  an  order  of  magnitude  higher  than  in  the 
overlying  water  column.  A  comparison  of  runoff 
from  the  marsh  surface  during  low  tide  to  advec- 
tion from  subtidal  creek  bottoms  indicated  the 
importance  of  the  latter  in  contributing  NH4(  +  ) 
and  P04(3-)  to  the  estuarine  water  column.  Data 
indicated,  however,  that  runoff  from  the  marsh 
surface  appeared  to  be  a  greater  source  of  N03(-) 
+  N02(-)  to  the  tidal  creek  waters.  Mean  advec- 
tive flux  across  one  of  the  creeks  was  6  times  and 
2.5  times  higher  for  NH4(  +  )  and  P04(3-),  respec- 
tively, than  surface  runoff  (a  process  known  to 
export  nutrients  to  tidal  creek  water)  from  the 
nearby  vegetated  marsh.  When  normalized  over 


the  areal  extent  of  subtidal  creek  bottom  in  the 
estuary,  subtidal  advection  is  estimated  to  contrib- 
ute approximately  three  times  as  much  NH4(  +  ) 
and  1.3  times  as  much  P04(3-)  to  the  estuarine 
water  column  than  low  tide  runoff  from  the  vege- 
tated marsh  surface.  (Author's  abstract) 
W90-00681 


DETERMINATION  OF  THE  ISOTOPIC  COM- 
POSITION OF  AMMONIUM-NITROGEN  AT 
THE  NATURAL  ABUNDANCE  LEVEL  FROM 
ESTUARINE  WATERS. 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00693 


HYDRO-SEDIMENTOLOGY  OF  THE  JOHN- 
STONE RIVER  ESTUARY. 

Queensland   Inst,   of  Tech.,   Brisbane  (Australia). 

Dept.  of  Applied  Geology. 

A.  V.  Arakel,  C.  M.  Hill,  J.  Piorewicz,  and  T.  B. 

Connor. 

Hydrobiologia  HYDRB8,   Vol.    176/17,   p  51-60, 

July  3,  1989.  2  fig,  4  tab,  9  ref. 

Descriptors:  "Estuaries,  "Johnstone  River  Estuary, 
"Sedimentation,  "Aggradation,  "Sediment  erosion, 
"Erosion,  "Australia,  Hydrologic  data,  Geologic 
history,  Model  studies,  Numerical  analysis. 

Historical,  sedimentological  and  hydrological  data 
are  combined  with  one  dimensional  numerical 
modelling,  in  an  effort  to  document  and  quantify 
sediment  aggradation/erosion  in  the  Johnstone 
River  estuary,  Australia  and  the  tidal  reaches  of 
the  South  Johnstone  river.  Historical  comparison 
and  field  observations  show  an  average  aggrada- 
tion rate  in  the  lower  South  Johnstone  river  from 
1942  to  1983  of  approximately  100,000  tons  per 
annum,  however,  due  to  a  significant  expansion  of 
sugar  cane  farming  into  erosion  prone  lands,  since 
1975,  a  more  realistic  aggradation  rate  (based  on 
evaluations  from  1977  to  1983)  suggests  a  rate  of  3 
times  this  amount;  that  is  approximately  300,000 
tons  per  annum.  This  river  aggradation  reflects 
cane-land  erosion  rates  of  150  tons  per  hectare  per 
annum  which  equate  to  an  annual  soil  loss  of  up  to 
823,000  tons  in  the  catchment.  Preliminary  sedi- 
mentological studies  indicate  that  the  effects  of 
cane  land  erosion,  while  of  great  significance  in  the 
tributary  creeks,  may  not  be  as  important  in  river 
aggradation.  The  results  of  one-dimensional  sedi- 
ment (sand)  modelling  suggest  that,  under  average 
conditions,  major  aggradation  is  confined  to  the 
lower  Johnstone  river  with  minimal  sedimentation 
in  the  estuary.  This  tendency  is  confirmed  by  first 
hand  and  historic  observations  of  the  formation  of 
large  sand  spits  and  islands  within  the  river. 
(Miller-PTT) 
W90-00700 


RESUSPENSION,  EPHEMERAL  MUD  BLAN- 
KETS AND  NITROGEN  CYCLING  IN  LA- 
HOLMSBUKTEN,  SOUTH  EAST  KATTEGAT. 

Uppsala   Univ.   (Sweden).   Naturgeografiska   Inst. 
S.  Floderus,  and  L.  Hakanson. 
Hydrobiologia  HYDRB8,   Vol.    176/17,  p  61-75, 
July  3,  1989.  11  fig,  1  tab,  40  ref. 

Descriptors:  "Coastal  waters,  "Nitrogen  cycle, 
"Suspension,  "Ephemeral  lakes,  "Eutrophication, 
Model  studies,  Sinks,  Mud  blankets. 

Primary  production  on  coastal  waters  is  generally 
nitrogen-limited  due  to  the  efficient  nitrogen  sink 
pathways,  which  therefore  limit  further  eutroph- 
ication. In  this  context,  the  significance  of  ephem- 
eral mud  blankets  at  shallow  depth  has  been  char- 
acterized using  a  simple  computational  box  model. 
Bed  materials  from  several  synoptic  grab-sample 
surveys  in  Laholmsbukten,  a  shallow  embayment 
of  the  Kattegat  Sea,  were  analyzed.  Sediment  trap 
and  current  meter  data  provided  an  assessment  of 
fine  material  transport;  the  frequency  of  loose  mud 
resuspension  was  estimated  to  vary  between  three 
and  ten  events  per  month  in  the  spring,  depending 
on  the  wind  conditions.  Mud  blankets  appear  to  be 
deposited  following  major  spring  and  fall  phyto- 
plankton  blooms,  they  are  only  a  few  centimeters 
thick,  they  are  composed  mainly  of  pelletized  or- 


Estuaries — Group  2L 

ganic  material  and  detritus  and  they  have  a  high 
water  content  (80%  wet  weight)  and  nitrogen  con- 
tent (0.5%  dry  weight).  In  the  course  of  export 
from  the  bay,  the  muds  undergo  continuous  resu- 
spension, redeposition  and  biological  breakdown. 
In  one  September  day,  the  amount  of  particulate 
nitrogen  redeposited  in  sediment  traps  was  of 
equivalent  magnitude  to  the  entire  mud  blanket 
deposit  (5  g  N/sq  m  or  a  4  mm  deposit  as  a  bay- 
wide  mean).  The  presence  of  mud  blankets  is  be- 
lieved to  control  the  nitrogen  budget  and  water 
quality  in  the  bay.  Calm  conditions  are  conducive 
to  the  loss  of  bound  nitrogen  and  free  oxygen 
within  the  bay  as  a  result  of  prolonged  denitrifica- 
tion.  If  fine  particles  are  rapidly  exported  from 
shallow  bottoms,  as  in  windy  ponds,  the  water 
quality  of  the  entire  Kattegat  Sea  is  likely  to  be 
impaired.  (Author's  abstract) 
W90-00701 


ENVIRONMENTAL    INVESTIGATION    OF    A 

MARINE  COASTAL  AREA:  GULF  OF  GAETA 

(TYRRHENIAN  SEA). 

ENEA,  La  Spezia  (Italy).  Centro  Richerche  Ener- 

gia  Ambiente. 

O.  Ferretti,  I.  Niccolai,  N.  Bianchil,  S.  Tucci,  and 

C.  Morri. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  171-187, 

July  3,  1989.  1 1  fig,  1  tab,  23  ref. 

Descriptors:  "Marine  environment,  "Suspended 
sediments,  "Sedimentation,  "Coastal  waters,  "Par- 
ticulate matter,  "Aggrading  rivers,  Gulf  of  Gaeta, 
Statistical  analysis,  Seasonal  variation,  Italy. 

The  processes  responsible  for  the  transport  of  ter- 
rigenous particulate  matter  are  considered  together 
with  the  influence  of  this  particulate  matter  on  the 
benthic  communities  of  the  area.  Two  rivers  in 
Italy,  the  Garigliano  to  the  north  and  the  Volturno 
to  the  south,  determine  the  extent  of  major  envi- 
ronmental sub-zones  in  the  Gulf  of  Gaeta.  The 
first,  influenced  by  the  Garigliano  River,  is  re- 
stricted to  the  northern  and  inner  part  of  the  gulf, 
where  morphological  and  hydrodynamical  condi- 
tions favor  siltation.  The  second  sub-zone  is  mainly 
influenced  by  the  Volturno  River,  which  affects  a 
very  large  area,  spreading  both  north  and  south 
along  the  coast  and  up  to  15  km  offshore.  To 
achieve  a  better  understanding  of  the  sedimentary 
environment  of  the  Gulf  of  Gaeta,  seasonal  and 
spatial  variations  of  suspended  matter  concentra- 
tions, elemental  composition  and  mineralogy  were 
determined  and  their  sources  identified.  Both  the 
composition  and  size  of  suspended  matter  are  sea- 
sonally variable.  In  summer,  the  organic  fraction 
predominates;  the  mineral  load  of  land  drainage  is 
low  but  its  organic  content  is  relatively  high,  and 
primary  production  in  coastal  waters  is  also  high. 
In  winter,  the  inorganic  component  predominates. 
Cluster  analysis  was  carried  out  to  explore  possible 
relationships  between  grain  size  and  the  sedimenta- 
ry environment.  The  samples  were  found  to  be 
grouped  in  three  clusters  in  both  seasonal  simula- 
tions. Measured  levels  of  trace  elements  appear  to 
be  considered  close  to  natural  concentrations.  The 
benthic  communities  of  the  northern  sub-zone  indi- 
cates generally  stressed. condition  due  to  siltation 
by  the  Gargiano  River  input.  These  communities 
occur  in  an  area  rich  in  organic  matter  which  does 
not  appear  to  be  completely  recycled.  Anthropo- 
genic contamination  appears  to  be  related  to  the 
effects  of  agricultural  practices  on  the  alluvial 
plains  and  to  the  presence  of  urban  settlements. 
(Miller-PTT) 
W90-00709 


MERCURY  POLLUTION  IN  TOKUYAMA 
BAY. 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W9O-O0711 


NICKEL  SORPTION  AND  SPECIATION  IN  A 
MARINE  ENVIRONMENT. 

University  of  Petroleum  and  Minerals,   Dhahran 

(Saudi  Arabia).  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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W90-00713 


NUTRIENT    REMOBILIZATION    PROCESSES 
AT  THE  TIBER  RIVER  MOUTH  (ITALY). 

Istiluto  di  Ricerca  sulle  Acque,  Rome  (Italy) 
For  primary  bibliographic  entry  see  Field  5B 
W90-00719 


SIMULATION  OF  THE  PROCESS  OF  SEDI- 
MENTATION OF  SUSPENDED  SOLIDS  IN 
THE  YOSHII  RIVER  ESTUARY. 

National    Research    Inst,    for    Pollution    and    Re- 
sources, Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00730 


AQUATIC  POLLUTION  IN  THE  FAR   EAST. 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00739 


POLLUTION  OF  THE  COASTAL  WATERS  OF 
HONG  KONG. 

Hong  Kong  Univ.  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00740 


TRACE  METALS  AND  ORGANOCHLORINES 
IN  THE  COASTAL  WATERS  OF  HONG  KONG. 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00741 


ENVIRONMENTAL  IMPACT  OF  AQUACUL- 
TURE  AND  THE  EFFECTS  OF  POLLUTION 
ON  COASTAL  AQUACULTURE  DEVELOP- 
MENT IN  SOUTHEAST  ASIA. 

International  Center  for  Living  Aquatic  Resources 

Management,  Manila  (Philippines). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00744 


PERSISTENT  ORGANOCHLORINES  IN  JAPA- 
NESE COASTAL  WATERS:  AN  INTROSPEC- 
TIVE SUMMARY  FROM  A  FAR  EAST  DEVEL- 
OPED NATION. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

For  primary  bibliographic  entry  see  Field  5B 
W90-00745 


SPATIAL  AND  TEMPORAL  VARIABILITY  IN 
SOUTH  SAN  FRANCISCO  BAY  (USA).  I.  HORI- 
ZONTAL  DISTRIBUTIONS  OF  SALINITY 
SUSPENDED  SEDIMENTS,  AND  PHYTO- 
PLANKTON  BIOMASS  AND  PRODUCTIVITY. 
California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 

T.  M.  Powell,  J.  E.  Cloern,  and  L.  M.  Huzzey. 
Estuanne,   Coastal   and   Shelf  Science   ECSSD3 
Vol.  28,  No.  6,  p  583-597,  June  1989.  11  fig.  1  tab. 
41  ref. 

Descriptors:  *San  Francisco  Bay,  *Salinity,  *Sus- 
pended  solids,  'Primary  productivity,  *Estuaries, 
*Phytoplankton,  Biomass,  Spatial  distribution, 
Current  patterns. 

A.  study  of  primary  productivity  in  the  South  San 
Francisco  Bay  estuary  during  the  spring  of  1987 
found  that  the  horizontal  pattern  of  mesoscale  (1-4 
km)  variability  in  salinity  was  a  poor  predictor  of 
mesoscale  patterns  in  chlorophyll  a,  suspended  par- 
ticulate matter,  and  daily  primary  productivity. 
The  tidally-averaged  salinity  distribution  varied 
over  weekly  time  scales,  reflecting  inputs  of  fresh- 
water as  well  as  transport  processes.  Spatial  distri- 
butions of  the  other  quantities  also  varied  weekly, 
but  not  in  conjunction  with  the  salt  field.  Spatial 
patterns  of  phytoplankton  biomass  (chlorophyll  a) 
deviated  from  the  salinity  patterns,  largely  reflect- 
ing in  situ  production  of  phytoplankton  biomass 
during  the  spring  bloom.  The  tidally-averaged  dis- 
tribution of  suspended  particulate  matter  (SPM) 
was  highly  dynamic  and  responded  to  (1)  the  river- 


ine input  of  suspended  sediment  during  a  freshet, 
(2)  neap-spring  variations  in  tidally-dnven  resu- 
spension,  and  (3)  resuspension  in  shallows  follow- 
ing a  period  of  wind  mixing.  Two-dimensional 
distributions  of  primary  productivity  P',  derived 
from  maps  of  biomass  and  turbidity  (SPM),  also 
varied  weekly,  but  the  spatial  variability  of  )''  was 
only  about  half  that  of  SPM  and  chlorophyll  '-.. 
the  magnitude  and  patterns  of  spatial  variability 
differ  among  nonconservative  quantities,  at  least  in 
part  because  of  local  sources  and  sinks,  it  was 
concluded  that  the  spatial  distributions  of  noncon- 
servative quantities  cannot  be  predicted  from  dis- 
tributions of  conservative  tracers,  such  as  salinity. 
(Author's  abstract) 
W90-00784 


SPATIAL  AND  TEMPORAL  VARIABILITY  IN 
SOUTH  SAN  FRANCISCO  BAY  (USA).  II.  TEM- 
PORAL CHANGES  IN  SALINITY,  SUSPEND- 
ED SEDIMENTS,  AND  PHYTOPLANKTON 
BIOMASS  AND  PRODUCTIVITY  OVER  TIDAL 
TIME  SCALES. 

Geological  Survey,  Menlo  Park,  CA. 
J.  E.  Cloern,  T.  M.  Powell,  and  L  M.  Huzzey. 
Estuarine,   Coastal   and    Shelf  Science   ECSSD3 
Vol.  28,  No.  6,  p  599-613,  June  1989.  8  fig.  1  tab.  37 
ref. 

Descriptors:  *San  Francisco  Bay,  'Suspended  sedi- 
ments, 'Salinity,  'Primary  productivity,  'Estu- 
aries, 'Phytoplankton,  Tides,  Advection,  Variabili- 
ty, Chlorophyll  a. 

Short-term  variability  of  a  conservative  quantity 
(salinity)  and  two  nonconservative  quantities  (chlo- 
rophyll a,  suspended  particulate  matter)  was  meas- 
ured across  a  sampling  grid  in  the  South  San 
Francisco  Bay  estuary.  Surface  measurements 
were  made  every  2  hr  at  each  of  29  (or  38)  sites,  on 
four  different  dates  representing  a  range  of  tidal 
current  regimes  over  the  neap-spring  cycle.  From 
the  distribution  of  phytoplankton  biomass  (chloro- 
phyll a)  and  turbidity  (suspended  particulate 
matter  SPM),  daily  productivity  and  its  variability 
at  each  site  over  the  four  tide  cycles  was  estimated. 
As  a  general  rule,  both  chlorophyll  a  and  SPM 
concentrations  varied  about  50%  from  their  tidal- 
means.  However  derived  daily  productivity  varied 
less  (about  15%  from  the  mean)  over  a  tidal  cycle. 
Both  chlorophyll  a  and  SPM  varied  periodically 
with  tidal  stage  (increasing  on  ebbing  currents), 
suggesting  that  the  short-term  variability  results 
simply  from  the  tidal  advection  of  spatial  gradi- 
ents. Calculation  of  the  advective  flux  (current 
speed  times  spatial  gradient)  was  used  to  test  this 
hypothesis.  For  surface  salinity,  most  (70-80%)  of 
the  observed  intratidal  variability  was  correlated 
with  the  tidal  flux,  both  in  the  deep  channel  and 
over  the  lateral  shoals.  However,  the  short-term 
variability  of  SPM  concentration  was  only  weakly 
correlated  with  the  advective  flux,  indicating  that 
local  sources  of  SPM  (resuspension)  are  important. 
Hourly  changes  in  chlorophyll  a  were  highly  cor- 
related with  the  advective  flux  in  the  deep  channel 
(implying  that  phytoplankton  biomass  is  a  conserv- 
ative over  short  time  scales  there);  however,  chlo- 
rophyll a  variability  was  only  weakly  correlated 
with  the  advective  flux  over  the  shoals,  implying 
that  local  sources/sinks  are  important  there. 
Hence,  the  magnitude  and  mechanisms  of  intratidal 
variability  differ  among  constituents  and  among 
bathymetric  regimes  in  this  estuary.  (Author's  ab- 
stract) 
W90-00785 


TURBULENT  MOMENTUM  AND  SALT 
TRANSPORT  IN  THE  MIXING  ZONE  OF  THE 
ELBE  ESTUARY. 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

M.  Schroder,  and  G  Siedler. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  28,  No.  6,  p  615-638,  June  1989.  17  fig.  1  tab 

32  ref. 

Descriptors:  'Saline-freshwater  interfaces,  'West 
Germany,  'Estuaries,  'Tides,  'Eddies,  Tempera- 
ture, Velocity,  Conductivity,  Light  penetration, 
Sensors,  Turbulent  flow. 


Measurements  in  the  mixing  /.one  ol  the  Elbe  estu- 
ary  were  performed  during  three  consecutive  tidal 
cycles  with  three  types  of  instruments -a  no 
tripod  with  velocity  and  ternperature/conductivi- 
ty/light  attenuation  sensors,  a  profiling  sonde  with 
similar  sensors  lowered  from  an  anchored  vessel, 
and  instrumented  moorings  Acoustic-travel-time 
sensors  were  used  for  velocity  measurements 
Spectral  analysis  of  12  8  mm  pieces  of  the  obtained 
time  series  gives  results  that  are  consistent  with 
isotropic  turbulence  for  part  of  the  frequency 
space  Temporal  changes  of  turbulent  kinetic 
energy  are  correlated  with  tidal  current  velocity 
A  retardation  is  found  between  changes  in  tidal 
current  and  turbulent  energy.  Not  all  shear  stress 
terms  are  in  similar  phase  with  tidal  flow  Mean 
gradients,  Reynolds  stress  terms,  and  turbulent  salt 
flux  terms  are  combined  to  determine  eddy  viscosi- 
ty and  eddy  diffusion  coefficients.  (Author's  ab- 
stract) 
W90-00786 


BEHAVIOR    OF   CD,    PB,    AND   CU    IN    THE 

MARINE  DELTAIC  AREA  OF  THE  PO  RIVER 

(NORTH  ADRIATIC  SEA). 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B 

W90-00815 


ORGANIC  MARKERS  AS  SOURCE  DISCRI- 
MINANTS  AND  SEDIMENT  TRANSPORT  IN- 
DICATORS IN  SOUTH  SAN  FRANCISCO  BAY 
CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B 

W90-00854 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3C.  Use  Of  Water  Of  Impaired 
Quality 

APPLICATION  OF  THE  THRESHOLD  CON- 
CENTRATION CONCEPT  TO  IRRIGATION 
WITH  SALINE  WATER. 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
P.  Rengasamy,  and  A.  H.  Mehanni. 
Soil  Use  and  Management  SUMAEU,  Vol.  4,  No 

4,  p  123-127,  December  1988.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Irrigation  efficiency,  'Saline  water, 
'Infiltration  rate,  'Impaired  water  use,  'Rainfall, 
Adsorption,  Permeability,  Australia,  Evapotran- 
spiration,  Soil  properties,  Vegetation  effects,  Salts. 

The  applicability  of  the  threshold  concentration 
concept  in  formulating  guidelines  for  irrigating 
with  saline  water  was  tested  under  field  conditions 
on  red-brown  earths  from  different  field  experi- 
ments in  south  eastern  Australia.  Infiltration  of 
water  in  the  field  and  the  effect  of  rainfall  impact 
were  studied  using  ring  infiltrometers  and  a  rotat- 
ing-disc  rainfall  simulator.  Three  threshold  concen- 
tration lines  relating  sodium  adsorption  ratio  and 
total  cation  concentration  in  soil  extracts  were 
tested.  These  lines  were  based  on  laboratory  tests 
of  soil  permeability,  spontaneous  dispersion  and 
mechanical  dispersion.  They  were  found  to  predict 
the  infiltration  problems  due  to  rainfall  impact 
under  three  different  surface  soil  conditions:  bare 
soil  without  cultivation,  soil  with  no  tillage  and 
complete  crop  cover,  and  cultivated  soils  without 
any  crop  cover.  Infiltration  rates  in  continuous 
pasture  plots  were  predicted  by  the  threshold  con- 
centration line  of  spontaneous  dispersion  except  in 
a  high  salt  treated  soil  where  reduced  plant  growth 
affected  evapotranspiration  and  water  intake 
during  infiltration.  (Author's  abstract) 
W90-00508 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Agriculture — Group  3F 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


DIRECTIONS  IN  WATER  CONSERVATION 
AND  MANAGEMENT  IN  MASSACHUSETTS. 

Massachusetts  Water  Resources  Commission, 
Boston. 

P.  A.  Garrigan. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  2,  p  69-73,  June 
1989. 

Descriptors:  'Water  conservation,  'Massachusetts, 
'Future  planning,  'Water  policy,  Water  demand, 
Water  transfer,  Water  use.  Water  management, 
Management  planning,  Public  opinion,  Water  per- 
mits. 

Various  Massachusetts  statutes  and  regulations  that 
assist  in  water  conservation  include:  the  Water 
Management  Act  (MGL  Chapter  21G),  the  Inter- 
basin  Transfer  Act  (MGL  Chapter  21,  Sect.  8b- 
8d),  and  the  Water  Resources  Planning  Regula- 
tions (313  CMR  2.00).  The  statutes  and  regulations 
are  designed  to  implement  policies  adopted  by  the 
Massachusetts  Water  Resources  Commission,  the 
State's  water  policy  and  planning  body  which  is 
chaired  by  the  secretary  of  Environmental  Affairs. 
One  policy  set  forth  by  the  Commission  is  to  better 
manage  the  demand  for  water  through  water  con- 
servation. To  encourage  water  conservation,  the 
Commission  adopted  Components  of  a  Minimum 
Water  Conservation  Plan  in  October  1987.  This 
document  outlines  what  a  local  water  conservation 
plan  should  cover.  To  assist  in  completing  this  plan 
the  Commission,  with  the  help  of  other  state  agen- 
cies, developed  Guidelines  for  Preparing  a  Water 
Conservation  Plan.  The  guidelines  include  a  water 
conservation  questionnaire,  recommended  actions 
and  reference  materials.  A  public  water  supplier, 
or  community  will  go  through  this  questionnaire  as 
part  of  the  process  of  applying  for  a  water  with- 
drawal permit  under  the  Water  Management  Act. 
In  addition  to  helping  develop  a  plan  of  action  for 
conservation,  completing  the  exercise  can  give 
towns  priority  consideration  for  state  grants.  The 
Massachusetts  Water  Resources  Authority  has 
launched  a  comprehensive  water  conservation  pro- 
gram to  reduce  the  demand  for  water  through  a 
program  of  leak  detection  and  repair,  meter  inspec- 
tion, and  an  outreach  program  for  material  distri- 
bution. The  Department  of  Environmental  Quality 
Engineering  recently  analyzed  the  first  round  of 
newly  required  testing  for  59  volatile  organic 
chemicals  for  systems  serving  over  10,000  people. 
The  Massachusetts  Water  Management  Act  of 
1984  provides  for  registration  of  existing  with- 
drawals, permitting  of  new  withdrawals  and  emer- 
gency declarations  giving  more  authority  to  the 
supplier  to  enforce  emergency  measures.  The  Mas- 
sachusetts Interbasin  Transfer  Act  gives  the  Water 
Resources  Commission  the  mandate  to  approve  or 
disapprove  any  significant  transfer  of  surface  and 
groundwater,  including  wastewater,  outside  a  river 
basin.  (Geiger-PTT) 
W90-00651 


OVERVIEW  OF  THE  MWRA  WATER  CON- 
SERVATION PROGRAM. 

Massachusetts  Water  Resources  Authority, 
Boston.  Resource  Conservation  and  Management. 
M.  Kempe. 

Journal  of  the  New  England  Water  Works 
JNEWA6,  Vol.  103,  No.  2,  p  74-85,  June  1989.  5 
fig,  1  append. 

Descriptors:  'Water  conservation,  'Water  supply, 
'Drinking  water,  'Water  management,  'Massa- 
chusetts, Water  distribution,  Water  use  efficiency, 
Domestic  water,  Education,  Water  demand,  Man- 
agement planning. 

The  Massachusetts  Water  Resources  Authority 
(MWRA)  was  established  in  1985  as  an  independ- 
ent public  authority.  The  MWRA  assumed  respon- 
sibility for  delivery  and  distribution  of  water  as 
well  as  collection  and  treatment  of  sewage  for  the 
metropolitan  Boston  area.  MWRA  is  charged  with 
providing  efficient  and  economical  water  supply 
and  sewage  disposal  services  for  over  2.5  million 


people  in  60  communities.  The  agency's  main  ob- 
jectives include  the  cleanup  of  Boston  Harbor, 
improvements  to  the  aging  water  and  sewerage 
infrastructure,  provision  of  pure  and  adequate 
drinking  water  and  promotion  of  water  conserva- 
tion. MWRA  is  the  wholesale  distributor  of  water 
to  46  cities  and  towns.  It  oversees  approximately 
130  miles  of  large  aqueducts  and  260  miles  of  large 
diameter  distribution  pipelines.  Distribution  of 
water  to  consumers  within  the  communities  is  the 
responsibility  of  the  local  water  departments.  The 
MWRA  supplied  communities  have  traditionally 
been  responsible  for  consumer  related  activities 
(e.g.  metering,  billing,  water  conservation)  as  well 
as  maintaining  the  efficiency  of  their  own  distribu- 
tion systems.  Facets  of  the  MWRA's  Demand 
Management  Program  include:  metering,  leak  de- 
tection, pricing,  public  education,  school  program, 
nondomestic  program,  residential  program,  munic- 
ipal program,  drought  management  plan,  preven- 
tion of  water  supply  loss,  pipeline  and  aqueduct 
rehabilitation,  and  watershed  management  pro- 
grams. Water  conservation  materials  available 
from  MWRA  are  described.  (Geiger-PTT) 
W90-00652 


3F.  Conservation  In  Agriculture 


NEED  FOR  CLIMATIC  AND  HYDROLOGIC 
DATA  IN  AGRICULTURE  IN  SOUTHEAST 
ASIA. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-00100 


APPLICATION  OF  CLIMATIC  AND  HYDRO- 
LOGICAL  DATA  IN  STABILIZING  PRODUC- 
TION SYSTEMS  IN  THE  HUMID  AND  WET- 
DRY  TROPICS  OF  ASIA. 

Agrarian  Research  and  Training  Inst.,  Colombo 
(Sri  Lanka). 
C.  R.  Panabokke. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  3-8,  1  tab,  8 
ref. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Climatology,  'Hydrologic  data,  'Tropical 
regions,  'Agricultural  hydrology,  Rainfall,  Crop 
production,  Solar  radiation. 

Approximately  80%  of  the  cultivated  area  in  eight 
countries  of  South  and  Southeast  Asia  is  dependent 
on  rain  because  irrigation  is  very  limited.  The 
major  rainfed  agricultural  production  systems 
comprise:  (1)  rainfed  shifting  cultivation;  (2) 
rainfed  settled  arable  farming;  and  (3)  rainfed  pe- 
rennial tree  crops.  Cultivation  of  perennial  crops  is 
mainly  confined  to  the  rainfall  regime  of  the  humid 
tropics.  Settled  arable  farming  occurs  mainly 
within  the  rainfall  regime  of  the  wet-dry  tropics. 
Shifting  cultivation  takes  place  in  both  rainfall 
regimes.  Production  of  rainfed  arable  crops  in 
these  rainfall  regimes  is  more  difficult  and  complex 
than  in  the  rainfed  areas  of  the  temperature  cli- 
mates. In  the  wet-dry  tropics  especially,  both  a 
deficiency  and  excess  of  rain  contributes  to  insta- 
bility in  agricultural  production.  Highly  commer- 
cialized plantation  agriculture  with  perennial  tree 
crops  in  the  humid  tropics  is,  however,  a  more 
stable  production  system.  One  of  the  more  impor- 
tant problems  in  the  stabilization  of  rainfed  agricul- 
ture in  the  wet-dry  tropics  is  the  development  of 
systems  that  would  ensure  an  optimum  use  of  the 
incident  rainfall.  This  would  principally  involve: 
(1)  a  proper  choice  of  sowing  time  and  (2)  a  proper 
selection  of  sowing-to-harvest  duration  of  crops  so 
that  there  is  a  maximum  likelihood  of  the  rainfall 
satisfying  the  crop  water  demand  at  most  stages  of 
growth  and  development.  Having  specified  the 
sequential  rainfall  probability  pattern  during  the 
growing  season,  and  with  a  knowledge  of  the 
water  consumption  pattern  of  crops  during  their 
growth,  the  main  strategy  would  therefore  be  to 
tailor  the  crops  to  rainfall  and  adjust  their  manage- 
ment to  the  available  sequences  of  soil  moisture. 
There  is  a  lack  of  long-term  data  on  global  solar 


radiation  for  some  regions.  A  proper  characteriza- 
tion of  the  seasonality  and  variability  of  global 
solar  radiation  would  assist  agronomists  and  plant 
breeders  to  match  the  different  growth  phases  of 
cultivars  to  the  seasonal  rhythm  of  global  solar 
radiation  with  a  view  to  capturing  the  maximum 
benefits  of  its  interaction  with  the  yield  compo- 
nents of  cultivars.  (See  also  W90-00100)  (Author's 
abstract) 
W90-00101 


PROBLEMS  RELATED  TO  THE  EFFECTS  OF 
ENVIRONMENTAL  CONDITIONS  ON  THE 
IMPROVEMENT  OF  AGRICULTURE  IN 
SOUTH-EAST  ASIA. 

Snowy    Mountains    Engineering    Corp.,    Cooma 
(Australia). 
W.  B.  J.  Withers. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  9-15,  2  tab. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Agricultural  hydrology,  'Asia,  'Climatolo- 
gy, 'Hydrologic  budget,  Irrigation,  Seasonal  varia- 
tion, Hydrologic  data,  Water  use,  Rainfall,  Flood 
peak,  Rainfall-runoff  relationships. 

Typically  the  climate  of  southeast  Asia  has  wet 
and  dry  seasons  with  requirements  for  comprehen- 
sive water  management,  including  irrigation  and 
drainage,  both  in  the  field  and  in  the  channel 
system.  Problems  to  agriculture  are  those  stem- 
ming from  water  being  in  the  wrong  place  at  the 
wrong  time.  Excess  water  may  be  due  to  the 
intensity  of  rainfall  or  the  flooding  of  streams. 
Problems  to  the  engineer  trying  to  alleviate  condi- 
tions for  farming  stem  from  the  inadequacy  or 
unreliability  of  data.  For  irrigation  design  the  need 
is  to  assess  crop  water  use,  effective  rainfall,  effi- 
ciency of  water  use,  peak  flow  and  annual  water 
requirements.  In  these  matters  errors  in  assessing 
the  human  factor  tend  to  outweigh  errors  due  to 
poor  data.  For  irrigation  supplies,  flood  protection 
and  drainage,  the  need  is  to  know  the  pattern  of 
streamflow.  For  drainage  it  is  necessary  to  also 
know  the  frequency/intensity/duration  character- 
istics of  rainfall  and  rainfall/runoff  relationships.  In 
these  matters  the  often  met  inadequacy  of  data  can 
seriously  affect  the  cost  or  effectiveness  of  the 
engineering  work  and  their  value  to  the  farmer. 
Automated  systems  of  data  collection  and  process- 
ing are  not  generally  of  great  practical  benefit,  but 
there  are  particular  circumstances  in  which  sophis- 
ticated equipment  is  invaluable.  (See  also  W90- 
00100)  (Author's  abstract) 
W90-00102 


MINIMUM  DATA  SETS:  HYDROLOGICAL 
APPLICATIONS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 
P.  M.  Fleming. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  21-34,  5 
tab,  22  ref. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Hydrologic  data,  'Agricultural  hydrology, 
Data  acquisition,  Irrigation,  Drainage,  Hydrologic 
budget,  Flood  protection,  Agriculture. 

The  collection  and  archiving  of  climatic  and  hy- 
drologic data  without  an  explicit  program  of  appli- 
cation of  that  data  is  often  unrewarding  to  the 
persons  collecting  and  even  to  the  data  collecting 
agency.  It  is  also  counterproductive  to  the  mainte- 
nance of  accurate  data  sets.  Minimum  data  sets,  in 
particular,  must  be  specified  in  the  context  of  ex- 
plicit applications.  This  paper  concentrates  on  ap- 
plications involving  hydrologic  aspects  of  planning 
agricultural  development  at  the  individual  project 
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level.  It  is  basically  about  problems  in  agricultural 
hydrology.  The  major  concern  is  with  respect  to 
the  assessment  of  irrigation  requirements  in  spacc- 
and  time,  the  design  of  irrigation  supply  channels 
and  associated  surface  and  subsurface  drainage 
works.  Drainage  works  associated  with  rainfed 
agriculture  are  also  addressed.  Data  requirements 
with  respect  to  assessment  of  groundwater  quanti- 
ty and  quality  for  use  in  both  irrigation  and  domes- 
tic supplies  are  considered  and  those  associated 
with  prediction  of  groundwater  response  to 
changes  in  hydrologic  regime  as  a  result  of  agricul- 
tural development.  Hydrologic  data  necessary  for 
flood  hazard  assessment  and  the  design  of  flood 
mitigation  and  control  schemes  are  discussed  at  the 
project  level,  but  not  those  required  for  river  basin 
planning  or  the  design  of  major  flood  control  or 
river  dams  and  structures.  Finally  some  reference 
is  made  to  data  requirements  in  the  operational 
mode  of  agricultural  water  supply  and  drainage 
projects  and  for  monitoring  potential  environmen- 
tal hazards.  The  viewpoint  adopted  will  be  that  of 
the  project  manager  or  operations  engineer.  (See 
also  W90-00100)  (Author's  abstract) 
W90-00103 


APPLICATION  OF  AGROMETEOROLOGICAL 
INFORMATION  IN  RELATION  TO  RICE- 
BASED  CROPPING  PATTERNS  IN  SOUTH- 
EAST ASIA. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines). 
L.  R.  Oldeman. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  41-52,  4  fig 
1  tab,  24  ref. 

Descriptors:  "Data  collections,  *Water  resources 
data,  'Agricultural  hydrology,  'Meteorology, 
•Crop  production,  *Rice,  Hydrologic  budget, 
Rainfall,  Developing  countries,  Climatology,  Rain- 
fall, Seasonal  variation,  Evapotranspiration,  Hy- 
drologic models. 

Climatic  conditions  in  Southeast  Asia  are  generally 
suitable  for  rice  based  cropping  patterns.  Major 
limitations  are  the  uncertainty  of  the  onset  and  end 
of  the  rainy  season  and  the  occurrence  of  dry 
spells  during  the  cropping  seasons.  Methodologies 
to  assess  the  limitations  of  climate,  i.e.,  rainfall, 
generally  use  long-term  daily  rainfall  records.  This 
information  is  generally  difficult  to  retrieve.  It  is 
therefore  important  to  simplify  existing  methodolo- 
gies so  that  longer  period  rainfall  totals,  such  as 
weekly  or  10-day  totals  can  be  used  without  losing 
too  much  accuracy.  Since  rainfall  regimes  show 
great  variation  in  space  and  time,  a  simple  classifi- 
cation system  for  rice  based  cropping  systems  has 
been  developed  using  the  concept  of  the  length  of 
consecutive  wet  and  dry  periods.  Rainfall  distribu- 
tion maps  were  prepared  for  Indonesia,  the  Philip- 
pines, Bangladesh,  and  Thailand.  The  growing 
season,  defined  as  the  period  during  the  year  that 
sufficient  water  is  available  to  the  crop,  should  be 
based  on  a  cumulative  soil-water  balance  model 
that  takes  into  account  not  only  the  atmospheric 
water  balance  (i.e.,  rainfall  vs.  actual  evapotran- 
spiration) but  also  the  soil  physical  characteristics 
and  the  landscape  position  to  assess  surface  and 
subsurface  hydrology.  Existing  models  to  describe 
the  soil  water  balance  require  input  data  that  are 
seldom  available  on  a  large  scale.  A  model  should 
be  developed  that  gives  reasonable  estimates  on 
length  of  growing  season  with  a  minimum  amount 
of  input  data  on  climate,  soil  and  landscape  posi- 
tion. Rice  is  cultivated  under  a  wide  variety  of 
climatic  conditions.  The  yield  potential  of  rice  has 
so  far  been  studied  under  limited  climatic  variabili- 
ty. Little  is  known  about  the  response  of  genotypes 
under  different  levels  of  total  radiation  in  different 
temperature  regimes.  A  project  has  been  initiated 
to  study  rice  genotype  behavior  in  a  wide  range  of 
temperature/radiation  combinations  under  fully  ir- 
rigated conditions.  Emphasis  has  been  placed  on 
reliable  radiation  measurements  at  22  locations 
world  wide.  (See  also  W90-00100)  (Author's  ab- 
stract) 
W90-00104 


iiSK  OF  RESIDENCE  TIME  DI8TRIBI  IION 
IN  ACROCLIMAT1C CLASSIFICATION. 

New  South  Wales  Univ.,   Kensington  (Australia) 

Dept  of  Wai<  i  i  Engineering, 

For  primary  bibliographic  entry  see  Field  2(1 
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DROUGHT  ASSESSMENT  THROUGH  STO- 
CHASTIC ANALYSIS  OF  RAINFALL  AND 
STREAMFLOW  DATA. 

Melbourne   Univ.,   Parkville  (Australia)    Agricul- 
tural Engineering  Section. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00109 


DECISION  MAKING  USING  A  DROUGHT  SE- 
VERITY INDEX. 

Australian  National  Univ.,  Canberra.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-00110 


REQUIREMENTS     FOR     AND     USE     OF     A 
FLOOD  AND  AGRO-ECONOMIC  DATA  BASE. 

Willing  and  Partners,  Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  7A. 
W90-00111 


RISK  ANALYSIS  OF  WHEAT  YIELDS  IN  RE- 
LATION TO  CULTIVAR  MATURITY  AND  CLI- 
MATIC VARIABILITY  IN  SEMI-ARID  AREAS, 
USING  A  CROP  GROWTH  MODEL. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

M.  Stapper,  H.  C.  Harris,  and  R.  C.  G.  Smith. 
IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  167-184,  6 
fig,  3  tab,  14  ref. 

Descriptors:  *Semiarid  lands,  *Data  collections, 
♦Water  resources  data,  *Wheat,  'Climatic  data, 
♦Agricultural  hydrology,  *Model  studies,  *Data 
interpretation,  "Crop  yield,  *Risk  assessment,  De- 
veloping countries,  Agronomy,  Meteorology. 

This  study  is  part  of  the  Environmental  Zoning 
Project  of  the  Farming  Systems  Program  of  the 
International  Center  for  Agricultural  Research  in 
Dry  Areas  (ICARDA).  The  aim  of  the  project  is 
to  classify  the  ICARDA  region  (Southwest  Asia 
and  North  Africa)  into  zones  to  provide  realistic 
targets  for  agronomic  and  breeding  programs.  It  is 
proposed  that  the  best  way  to  carry  out  the  zoning 
is  with  a  crop  model.  A  crop  growth  model  for 
wheat  has  been  developed  using  data  from  field 
experiments  and  from  relevant  literature.  The 
model  has  initially  been  used  to  evaluate  the  effect 
of  crop  maturity  type  on  wheat  production  in  four 
locations  in  north-west  Syria  using  20  years  of 
historical  daily  weather  data.  This  is  to  examine 
the  usefulness  of  the  model  and  to  determine  the 
required  quality  of  weather  data.  The  analysis  ex- 
amined factors  limiting  production  (soil  water 
holding  capacity  or  soil  depth),  and  the  effects  of 
manipulating  both  crop  genotype  (early,  medium 
or  late  maturing)  and  management  (sowing  date; 
sowing  rate)  which  will  minimize  the  effects  of 
climatic  risk.  Cumulative  probability  functions  of 
yield  were  developed  from  grain  yield  predictions 
and  subjected  to  risk  analysis.  Optimal  growing 
periods  were  determined  for  each  of  the  locations. 
The  crop  growth  model  proved  to  be  very  useful 
in  assessing  the  effects  of  climatic  variation  on  crop 
productivity.  (See  also  W90-00100)  (Author's  ab- 
stract) 
W90-00U4 


SIMPLE  MODELS  FOR  USE  BY  ADVISORY 
OFFICERS  TO  DEFINE  CROP  STRATEGIES 
AND  TO  PREDICT  FARM  YIELDS. 

South  Australia  Dept.  of  Agriculture,  Adelaide. 
Div.  of  Land  Use  and  Protection. 
R.  J.  French. 


IN  Need  lor  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Beloon- 
neri,  ACT ,  Australia,  12-15,  December  19X3  Tech- 
nical Memorandum  89/5,  April  1989  p  185-194  5 
fig,  2  tab,  10  ref 

Descriptors:  'Data  collections,  'Water  resource* 
data,  'Model  studies,  'Crop  yield,  'Agriculture, 
'Farm  management,  Climatic  data,  Temperature! 
Water  supply,  Rainfall,  Agricultural  hydrology, 
Drought,  Irrigation. 

The  types  of  crops  in  agricultural  areas  and  their 
potential  yield  are  related  to  climatic  factors.  The 
relations  are  complex  but  simple  models  are  re- 
quired by  agricultural  officers  to  advise  on  man- 
agement strategies  for  farmers  An  example  is 
given  of  the  use  of  day-degrees  of  temperature  to 
define  the  developmental  stages  of  crops  and  their 
capacity  to  fit  within  an  environment  in  South 
Australia.  Crop  yield  is  strongly  influenced  by 
water  supply  and  examples  are  given  of  how 
simple  relations  between  yield  and  growing  season 
rainfall  can  be  used  to  indicate  the  deficit  below 
the  potential  yield  and  the  response  to  fertilizer 
and  cultural  treatments.  Variability  of  rainfall 
greatly  affects  the  stability  of  agricultural  systems 
Estimates  of  drought  and  flood  frequency  can  be 
obtained  from  decile  rainfall  value.  These  influence 
the  farmers  attitude  toward  his  management  prac- 
tices. The  decile  values  can  also  be  used  to  update 
yield  estimates  during  the  growing  season.  The 
simple  climatic  data  can  be  used  to  calculate  the 
likely  yield  response  to  irrigation.  (See  also  W89- 
00100)(Author's  abstract) 
W90-00115 


SIMULATION  MODEL  FOR  MULTIPLE 
CROPS  IN  A  RAINFED  RICE-BASED  CROP- 
PING SYSTEM. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2B. 
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EVALUATION  THE  EFFECT  OF  CLIMATIC 
VARIABILITY  ON  MANAGEMENT  OF  DRY- 
LAND AGRICULTURAL  SYSTEMS  IN 
NORTH-EASTERN  AUSTRALIA. 

Queensland  Dept.  of  Primary  Industries,  Brisbane 
(Australia). 

G.  L.  Hammer,  and  G.  M.  McKeon. 
IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  209-219,  4 
fig,  1  tab,  28  ref. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Climatology,  'Farm  management,  'Dry 
farming,  'Agricultural  hydrology,  Model  studies, 
Australia,  Case  studies,  Sunflowers,  Pastures, 
Cattle,  Rainfall,  Transpiration,  Wheat. 

Large  variability  is  a  feature  of  the  climate  of  the 
major  agricultural  regions  in  northeastern  Austra- 
lia. This  variability  affects  the  viability  and  man- 
agement of  dryland  agricultural  systems  in  this 
region.  Several  examples  of  modeling  and  simula- 
tion studies  undertaken  to  evaluate  the  impact  of 
this  climatic  variability  are  presented.  The  exam- 
ples include  reliability  of  wheat  cropping,  manage- 
ment of  sunflower  crops,  pasture  options  for  beef 
enterprises  and  pasture  establishment.  Wheat  crop- 
ping has  been  expanding  westward  in  southern 
Queensland  over  the  past  decade,  mainly  on  fine- 
textured  soils  with  high  water  holding  capacity. 
The  structure  of  the  crop  growth  model  used  for 
this  study  was  influenced  not  only  by  the  nature  of 
the  problem  but  also  by  the  availability  of  climatic 
data.  Water  limitation  is  the  dominating  influence 
in  this  environment.  Hydrologic  data  requirements 
for  this  study  related  to  the  need  to  predict  the 
amount  of  soil  water  available  for  transpiration. 
Sunflower  cropping  expanded  rapidly  in  Australia 
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in  the  early  1970's  and  the  central  Queensland 
region  has  become  a  major  production  area.  This 
area  has  a  highly  variable  rainfall  and,  with  respect 
to  dryland  yield  potential,  was  rated  as  moderate 
in  a  preliminary  agroclimatic  analysis  based  on  a 
simple  crop  model.  Modeling  and  simulation  stud- 
ies were  undertaken  to  examine  the  management 
strategies  of  time  of  planting  and  cultivar  maturity 
in  this  environment.  The  model  developed  was 
similar  in  structure  to  that  for  wheat.  Models  of 
beef  production  systems  have  been  used  to  assess 
the  impact  of  climatic  variability  on  feed  availabil- 
ity, diet  quality,  animal  survival  and  growth.  Pas- 
ture establishment  is  regarded  as  unreliable  to  the 
sub-humid  area  of  northern  Australia  and  simula- 
tion models  have  been  used  to  examine  various 
management  practices.  (See  also  W90-00100) 
(Lantz-PTT) 
W90-0O117 


USE  OF  CLIMATIC  DATA  WITH  A  CROP 
WATER  BALANCE  MODEL  AND  CROP  AND 
PEST  RESPONSE  MODELS  IN  NORTHERN 
NEW  SOUTH  WALES. 

New  South  Wales  Dept.  of  Agriculture,  Narrabri 
(Australia).  Agricultural  Research  Station. 
G.  A.  Constable,  G.  D.  Da  Roza,  A.  B.  Hearn,  and 
K.  D.  Brooks. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  221-241,  5 
fig,  4  tab,  41  ref. 

Descriptors:  *Soil-water-plant  relationships,  *Data 
collections,  *Water  resources  data,  "Climatic  data, 
'Agricultural  hydrology,  "Hydrologic  models, 
"Pesticides,  "Irrigation  practices,  "Model  studies, 
Australia,  Cotton,  Rainfall,  Temperature,  Solar  ra- 
diation, Nitrogen,  Farm  management. 

This  paper  outlines  irrigation  research,  irrigation 
scheduling  and  pest  management  of  cotton.  Precise 
irrigation  scheduling  is  required  to  make  most  effi- 
cient use  of  variable  natural  rainfall  and  limited 
water  storage.  Sound  integrated  pest  management 
has  the  aims  of  providing  long  term  stability  in  the 
industry  by  reducing  both  environmental  pollution 
and  selection  for  resistance  to  pesticides.  The  com- 
puter based  crop  management  system  is  called 
SIRATAC-an  acronym  denoting  CSIRO  and 
NSW  Department  of  Agriculture  tactics  for  grow- 
ing cotton.  Climatic  data  used  in  this  system  in- 
volves daily  rainfall,  temperature  and  radiation. 
SIRATAC  pest  management  utilizes  the  concept 
of  a  yield  development  threshold  (YDT).  This  is 
the  pattern  of  boll  setting  required  to  achieve  a 
target  yield.  The  fruiting  model  in  SIRATAC  pre- 
dicts, from  any  point  in  the  season,  whether  crop 
development  is  likely  to  meet  the  growers  YDT. 
Temperature  limits  the  dates  of  start  and  comple- 
tion of  boll  setting,  and  these  dates  have  been 
calculated  from  long-term  records  for  each  grow- 
ing area.  The  Ritchie  water  balance  model  has 
been  used  extensively  in  irrigation  research 
projects.  Irrigation  experiments  have  defined  a 
stress  day  in  terms  of  a  calculated  soil  water  defi- 
cit. The  effects  of  a  stress  day  at  different  growth 
stages  on  subsequent  yield  and  these  important 
factors  were  used  to  examine  a  range  of  irrigation 
strategies  with  long-term  rainfall  records.  For  max- 
imum profit  in  the  long-term,  it  is  best  to  allow  7 
ML  of  irrigation  water  for  each  hectare  of  cotton 
and  irrigate  at  50%  soil  water  deficit  between  60 
and  160  days  from  sowing.  (See  also  W90-00100) 
(Lantz-PTT) 
W9O-O0118 


COLLECTION,  QUALITY  AND  ACCESSIBIL- 
ITY OF  CLIMATIC  AND  HYDROLOGIC  DATA 
USED  IN  AGRICULTURAL  APPLICATIONS 
IN  NEW  ZEALAND. 

Meteorological  Service,  Christchurch  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-00120 


SALT  TOLERANCE  OF  FIVE  MUSKMELON 
CULTIVARS. 


Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Vegetable  Crops. 

J.  L.  Mangal,  P.  S.  Hooda,  and  S.  Lai. 

Journal  of  Agricultural  Science  JASIAB,  Vol.  110, 

No.  3,  p  641-643,  June  1989.  2  fig,  3  tab,  6  ref. 

Descriptors:  "Saline  soils,  "Salt  tolerance,  "Melon, 
"Crop  production,  Salinity,  India,  Plant  growth. 

The  salt  tolerance  of  five  muskmelon  (Cucumis 
melo  L.)  cultivars  Hara  Madhu,  Punjab  Sunhari, 
Punjab  Hybrid,  Pusa  Madhuras  and  Durgapur 
Madhu  was  assessed  in  field  plots  artificially  salin- 
ized  with  NaCl  and  CaC12.  Percentage  germina- 
tion and  melon  yield  of  all  the  cultivars  decreased 
linearly  with  increasing  soil  salinity.  Decline  in 
percentage  germination  with  increasing  salinity 
differed  with  each  cultivar.  If  soil  salinity  exceeded 
1.11  dS/m  mean  germination  of  muskmelon  de- 
creased at  a  rate  of  9%  per  unit  increase  in  soil 
salinity.  Similarly  melon  decreased  at  a  rate  of 
8.73%  for  each  unit  of  soil  saturation  salinity  ex- 
ceeding 1.03  dS/m.  Hara  Madhu  had  the  highest 
rate  of  yield  drop  per  unit  salinity  increase.  The 
salt  tolerance  limit  of  muskmelon  was  found  to  be 
associated  with  a  soil  saturation  salinity  value  of 
about  5.20-6.32  dS/m.  (Author's  Abstract) 
W90-00281 


WATER  USE  EFFICIENCY,  NUTRIENT 
UPTAKE  AND  PRODUCTIVITY  OF  MICRO- 
IRRIGATED  CITRUS. 

New  South  Wales  Dept.  of  Agriculture,  Yanco 
(Australia).  Agricultural  Research  Centre. 
A.M.  Grieve. 

Australian  Journal  of  Experimental  Agriculture 
AAAHAN,  Vol.  29,  No.  1,  p  111-118,  1989.  2  fig, 
3  tab,  21  ref. 

Descriptors:  "Irrigation,  "Nutrients,  "Productivity, 
"Citrus  fruits,  "Irrigation  efficiency,  Irrigation 
practices,  Fruit  crops,  Water  requirements,  Sprin- 
kler irrigation,  Trickle  irrigation,  Oranges,  Nitro- 
gen, Potassium,  Phosphorus,  Sodium,  Chlorine. 

The  comparative  patterns  of  water  and  nutrient 
uptake,  soil  salinity  and  water  use  efficiency  result- 
ing from  two  irrigation  systems  were  studied  in  a 
20-year-old  Valencia  orange  orchard  in  Sunraysia 
on  the  Murray  River.  A  conventional  full  ground 
cover  system  with  the  sprinklers  in  the  middle  of 
the  rows  operated  at  14-day  intervals,  was  com- 
pared with  a  partial  (60-65%)  ground  cover  system 
using  under-tree  micro-sprinklers  operated  at 
seven-day  intervals.  Irrigation  applications  were 
calculated  to  replace  water  depleted  from  the  soil 
(including  a  leaching  fraction)  and  were  scheduled 
using  tensiometers.  Soil  water  extraction  patterns 
by  plant  roots  showed  that  only  5  %  of  water  use 
occurred  below  1.0  meters  in  under-tree  micros- 
prinkler  irrigated  trees,  whereas  17  %  of  water  was 
taken  up  below  this  depth  by  trees  irrigated  with 
the  mid-row  system.  Water  uptake  was  limited  by 
water  availability  rather  than  root  density  and  de- 
clined sharply  in  mid-row  irrigated  trees  during 
the  second  half  of  the  14-day  irrigation  cycle. 
Fertilizer  injection  with  the  micro-sprinkler  system 
significantly  increased  the  efficiency  of  N  and  P 
uptake  compared  with  surface  application.  Leaf  K 
levels  were  lower  under  micro-irrigation.  Fruit 
yield  averaged  12  %  (5  ton/hectare)  higher  from 
micro-irrigated  trees.  Tree  growth  was  depressed 
in  micro-irrigated  trees.  The  net  effect  of  micro- 
irrigation  was  to  increase  water  use  efficiency  by 
22%,  from  3.56  to  4.34  ton  fruit  per  ML  applied 
water.  (Author's  abstract) 
W90-00290 


RUBBER  HEAT  ENGINE  FOR  GROUND 
WATER  IRRIGATION  IN  INDIA. 

R.  Singh. 

Agriculture,  Ecosystems  and  Environment 
AEENDO,  Vol.  25,  No.  4,  p  271-278,  April  1989.  1 
fig,  3  tab,  7  ref. 

Descriptors:  "India,  "Pumps,  "Energy  sources, 
"Pumps,  "Groundwater  irrigation,  Irrigation, 
Rubber  heat  engine,  Irrigation  wells. 

The  rubber  heat  engine  can  provide  a  cheap  solu- 
tion to  the  pumping  of  ground  water  for  additional 


dry-season  farm  production  in  developing  coun- 
tries. Rubber  heat  engines  are  typically  high 
torque-low  revolutions  per  minute  devices  which 
derive  their  power  from  the  small  temperature 
differences  that  exist  between  hot  dry  air  or  solar- 
heated  water  and  the  cooler  well  water  that  is  to 
be  pumped.  A  400  mm  diameter  engine  containing 
100  g  of  1120-denier  polyurethane  fibers  produced 
20  W  at  80  revolutions  per  minute  when  the 
change  in  temperature  is  60  C.  The  net  power 
produced  can  be  tripled  by  doubling  the  rubber 
loading,  using  finer  fibers  and  using  better  crank- 
shaft bearings.  (Mertz-PTT) 
W90-00291 


NITRATE  CONCENTRATIONS  IN  PERCO- 
LATE AND  GROUNDWATER  UNDER  CON- 
VENTIONAL AND  NO-TILL  ZEA  MAYS  WA- 
TERSHEDS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

J.  A.  Angle,  and  M.  S.  Mcintosh. 
Agriculture,       Ecosystems      and       Environment 
AEENDO,  Vol.  25,  No.  4,  p  279-286.  3  fig,  21  ref. 

Descriptors:  "Path  of  pollutants,  "Agricultural  hy- 
drology, "Leaching,  "Percolation,  "Nitrates,  "Fer- 
tilizers, "Cultivation,  "Groundwater  pollution, 
"No-till  cultivation,  Corn,  Agricultural  watershed. 
Conventional  cultivation. 

A  three-year  study  was  conducted  to  determine 
whether  differences  existed  in  N03-N  concentra- 
tions under  soils  planted  to  conventional  and  no-till 
corn  (Zea  mays  L.).  Defined  watersheds  were  in- 
strumented with  wells  and  suction  lysimeters. 
Wells  and  lysimeters  were  also  placed  on  the  uphill 
side  of  the  watersheds  in  a  grassed  control  area. 
Groundwater  and  percolate  were  collected  month- 
ly and  analyzed  for  N03-N.  The  N03-N  in  perco- 
late collected  from  the  grassed  control  was  uni- 
formly low,  averaging  2  mg  per  liter.  Few  signifi- 
cant differences  were  detected  between  the  two 
tillage  systems,  except  in  1987.  During  the  first  five 
months  of  1987,  the  percolate  N03-N  concentra- 
tion collected  from  a  depth  of  1.5  m  was  15  and  50 
mg  per  liter,  for  the  no-till  and  conventional-till 
watersheds,  respectively.  The  groundwater  N03- 
N  concentration  was  consistently  lower  than  the 
concentration  in  the  percolate.  The  groundwater 
N03-N  concentration  under  the  grassed  control 
was  generally  low,  averaging  2  mg  per  liter.  For 
most  of  the  months  examined,  the  N03-N  concen- 
tration in  groundwater  from  the  watersheds  was 
significantly  greater  than  from  the  control  area. 
The  average  groundwater  N03-N  concentration  of 
the  two  watersheds  over  the  entire  study  was 
approximately  9  mg  per  liter.  No  significant  differ- 
ence was  detected  between  the  two  watersheds 
except  for  1984.  In  1984,  the  groundwater  N03-N 
concentration  from  the  conventional-till  watershed 
was  significantly  greater  than  from  the  no-till  wa- 
tershed. These  results  indicate  that  the  concentra- 
tion of  N03-N  under  no-till  cultivation  is  equal  to 
or  less  than  the  N03-N  concentration  under  con- 
ventional-till cultivation.  (Author's  abstract) 
W90-00292 


POPULATION,  GROWTH  AND  WATER  USE 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  I.  ROOT  AND  SHOOT  GROWTH. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
R.  C.  Nageswara  Rao,  L.  P.  Simmonds,  S.  N. 
Azam-Ali,  and  J.  H.  Williams. 
Experimental  Agriculture  EXAGAL,  Vol.  25,  No. 
1,   p   51-61,   January    1989.    5   fig,    1    tab,   24  ref, 
append. 

Descriptors:  "Peanuts,  "Plant  populations,  "Soil- 
water-plant  relationships,  "Plant  growth,  "Root 
development,  India,  Crop  yield,  Shoots. 

The  growth  of  roots  and  shoots  was  measured  in 
stands  of  groundnut  grown  at  a  number  of  popula- 
tions on  stored  water  in  central  India.  Total  weight 
and  length  of  roots  per  unit  land  area  increased 
with  population  density,  but  the  proportional  in- 
creases were  much  less  than  for  shoot  weight. 
Consequently,  the  root:total  weight  ratio  increased 
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from  0.3  in  the  densest  stand  to  almost  0  5  in  the 
widely  spaced  crop.  The  denser  stands  produced  a 
greater  proportion  of  their  roots  at  depth.  In  wide 
rows  there  was  little  change  in  rooting  density 
across  the  inter-row  space.  Total  dry  matter  per 
unit  land  area  increased  with  population,  although 
the  weight  per  plant  was  less  in  denser  stands. 
Although  the  crops  were  harvested  prematurely, 
pod  yield  per  unit  land  area,  unlike  total  dry 
matter,  was  no  greater  in  dense  stands  than  in  more 
widely  spaced  crops.  The  greatest  number  of  pods 
per  unit  land  area  was  recorded  at  an  intermediate 
population  density.  (See  W90-00318  thru  W90- 
00320)  (Author's  abstract) 
W90-00317 


POPULATION,  WATER  USE  AND  GROWTH 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  II.  TRANSPIRATION  AND  EVAPO- 
RATION FROM  SOIL. 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

L.  P.  Simmonds,  and  J.  H.  Williams. 
Experimental  Agriculture  EXAGAL,  Vol.  25,  No. 
1,   p   63-75,   January    1989.   9   fig,   4   tab,   20  ref. 

Descriptors:  *Peanuts,  "Plant  populations,  *Soil 
water,  *Soil-water-plant  relationships,  "Plant 
growth,  "Transpiration,  "Evaporation,  Soil  mois- 
ture deficiency,  India,  Water  storage. 

Stands  of  groundnut  were  grown  at  four  densities 
on  water  stored  in  a  medium  depth  alfisol  in  cen- 
tral India.  Evaporation  was  estimated  from 
changes  in  soil  water  content,  and  partitioned  be- 
tween transpiration  and  evaporation  from  the  soil 
surface.  Seasonal  transpiration  was  strongly  influ- 
enced by  plant  population,  and  approached  a  maxi- 
mum as  the  population  density  increased  to  23 
plants/sq  m.  Evaporation  from  the  soil  surface  was 
only  a  small  component  of  the  seasonal  water 
balance  in  dense  stands,  and  was  little  affected  by 
planting  density.  Differences  in  transpiration  rate 
between  spacings  were  greatest  early  in  the  season, 
but  diminished  when  the  denser  stands  ran  out  of 
water.  The  denser  stands  extracted  more  water 
from  deep  in  the  profile.  Plants  in  widely  spaced 
rows  preferentially  extracted  water  from  near  the 
row;  water  mid-row  was  only  used  later  in  the 
season.  (See  also  W90-00317,  W90-00319,  and 
W90-00320)  (Author's  abstract) 
W90-00318 


POPULATION,  GROWTH  AND  WATER  USE 
OF  GROUNDNUT  MAINTAINED  ON  STORED 
WATER.  III.  DRY  MATTER,  WATER  USE  AND 
LIGHT  INTERCEPTION. 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

S.  N.  Azam-Ali,  L.  P.  Simmonds,  R.  C.  Nageswara 
Rao,  and  J.  H.  Williams. 

Experimental  Agriculture  EXAGAL,  Vol.  25,  No. 
1,   p   77-86,   January    1989.   5   fig,   2   tab,    16   ref. 

Descriptors:  "Peanuts,  "Plant  populations,  "Soil 
water,  "Plant  growth,  "Dry  matter,  "Soil-water- 
plant  relationships,  "Transpiration,  "Solar  radi- 
ation, India,  Water  use,  Interception. 

At  a  field  site  in  central  India,  four  populations  of 
groundnut  (Arachis  hypogaea  L.)  were  grown  on 
stored  water  to  investigate  how  the  production  of 
shoot  and  root  dry  matter  is  related  to  transpired 
water  and  intercepted  radiation.  Throughout  the 
season,  total  dry  matter  was  closely  related  to 
transpiration  (slope  =  3.0  mg  dry  matter/g  water) 
and  the  amount  of  radiation  intercepted  by  foliage 
(slope  =  0.74  g  dry  matter/MJ  radiation  intercept- 
ed). Accumulated  transpiration  increased  linearly 
with  intercepted  radiation  at  0.37  ky  water/MJ  in 
the  sparser  stands.  In  the  densest  spacing,  the  initial 
slope  of  the  relation  at  0.28  kg/MJ  decreased  later 
in  the  season  because  water  deficits  curtailed 
growth  without  a  concomitant  reduction  in  the 
interception  of  radiation.  (See  also  W90-00317 
W9O-0O318,  and  W90-00320)  (Author's  abstract) 
W90-00319 


POPULATION,  GROWTH   AND  WATER  USE 
OF  GROUNDNUT  MAINTAINED  ON  STORED 


WATER.  IV.  THE  INFLUENCE  OF  POPULA- 
TION  ON   WATER   SUPPLY   AND   DEMAND. 

Nottingham  Univ.  (England)  School  of  Agricul- 
ture. 

L.  P.  Simmonds,  and  S.  N.  Azam-Ali. 
Experimental  Agriculture  EXAGAL,  Vol   25   No 
1,   p   87-98,   January    1989.   6   fig,    I    tab,    10   ref. 

Descriptors:  "Peanuts,  "riant  populations,  "Water 
supply,  "Water  demand,  "Soil  water,  "Transpira- 
tion, "Plant  growth,  Solar  radiation,  Soil  moisture 
deficiency,  Soil-water-plant  relationships,  India. 

The  objective  of  this  paper  was  to  identify  the 
major  factors  responsible  for  the  differences  in 
transpiration  rate  between  stands  of  groundnut 
grown  at  three  row  spacings  on  stored  water  in 
central  India.  A  method  of  analysis  was  developed 
to  distinguish  between  the  impact  on  transpiration 
of  ground  cover  (which  varied  threefold  between 
spacings)  and  of  root:shoot  ratio,  which  was  sub- 
stantially greater  in  the  wider  row  spacings.  When 
the  soil  was  wet,  both  transpiration  and  the  canopy 
conductance,  were  approximately  proportional  to 
the  fraction  of  incident  radiation  intercepted  by 
foliage.  But  when  the  soil  water  content  decreased 
below  a  threshold  value,  transpiration  rate/fraction 
of  incident  radiation  intercepted  and  canopy  con- 
ductance/ fraction  of  incident  radiation  intercepted 
decreased  because  of  an  increase  in  stomatal  resist- 
ance. Stomatal  closure  in  response  to  soil  water 
stress  occurred  sooner  in  the  denser  stands,  partly 
because  of  more  rapid  depletion  of  soil  water.  A 
second  contributory  factor  was  that  the  sparser 
stands  (which  had  a  relatively  large  root:shoot 
ratio)  had  a  greater  capacity  to  keep  stomata  open 
as  the  soil  water  deficit  increased.  (See  W90-00317 
thru  W90-00319)  (Author's  abstract) 
W90-00320 


WELLTON-MOHAWK  FARMERS  DELIVER 
WATER  CONSERVATION. 

Soil   Conservation   Service,   Portland,   OR.   West 

National  Technical  Center. 

J.  D.  Hedlund. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  43,  No.  6,  p  462-464,  November-December 

1988.  1  ref. 

Descriptors:  "Irrigation  programs,  "Irrigation  ef- 
fects, "Water  conservation,  Environmental  effects. 
Water  management,  Arizona. 

In  1973  an  interagency  committee  was  established 
to  identify  the  potential  for  improving  irrigation 
efficiency  in  an  effort  to  reduce  return  flow  in 
Arizona's  Wellton-Mohawk  Irrigation  and  Drain- 
age District.  A  program  was  needed  to  reduce 
saline  pollution  in  the  Colorado  River.  The  pro- 
gram implemented  provided  75  %  federal  cost- 
share  money  for  installation  of  on-farm  improve- 
ments. The  new  irrigation  systems  saved  farmers 
water,  fertilizer,  and  labor  and  increased  yields 
made  irrigating  easier.  Through  water  manage- 
ment tactics  such  as  upgrading  level  basin  systems, 
installing  accurate  measuring  devices  and  adopting 
good  water  conservation  systems,  the  farmers  re- 
duced diversions  to  the  valley  by  20  %  and  irriga- 
tion return  flow  by  half.  In  addition,  the  Bureau  of 
Reclamation  is  currently  building  the  world's  larg- 
est reverse  osmosis  desalting  plant  to  treat  smaller 
volumes  of  drainage  flow  now  going  into  the  Gulf 
of  California.  (Mertz-PTT) 
W90-00325 


POTENTIAL  DEMAND  FOR  SUPPLEMENTAL 
IRRIGATION  IN  THE  LOWER  MISSISSIPPI 
VALLEY. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ag- 
ricultural Economics  and  Agribusiness. 
S.  A.  Henning. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  1,  p  75-79,  January-February  1989.  4 
tab,  10  ref. 

Descriptors:  "Water  demand,  "Irrigation  require- 
ments, "Irrigation  programs,  "Louisiana,  "Water 
potentials,  "Irrigation,  Mathematical  models, 
Water  requirements,  Soil  profiles,  Cost  analysis, 
Mississippi  Valley. 


A  multipenod,  mathematical  linear  programming 
model  was  used  to  project  demand  for  supplemen- 
tal irrigation  in  one  production  area  of  the  Lower 
Mississippi  Valley  'I  he  study  area  included  three 
parishes  in  northeastern  Louisiana  Projections  of 
demand  for  supplemental  irrigation  were  made  at 
5-year  intervals,  with  1985  as  the  base  year, 
through  the  year  2000.  The  programming  modei 
combined  information  on  crop  water  requirements 
and  yield  potentials  of  soil  mapping  units  with 
corresponding  crop  budgets  and  irrigation  costs  to 
estimate  optimal  combinations  of  irrigated  and 
nonirrigated  crops.  The  objective  function  of  the 
programming  model  was  to  maximize  net  return 
for  each  parish  Results  indicated  significant  eco- 
nomic potential  for  expanding  supplemental  irriga- 
tion in  the  region.  Once  the  area  of  potential 
expansion  had  been  identified,  the  model  was  used 
to  evaluate  alternative  scenarios  for  agricultural 
water  use  due  to  changes  in  the  allocation  process, 
conservation  of  soil  and/or  water,  and  water  qual- 
ity. (Author's  abstract) 
W90-00332 


GEOLOGY  AND  SURVIVAL  ON  THE  SNAKE 
RIVER  PLAIN. 

For   primary   bibliographic   entry   see   Field   5G 
W90-O0335 


SOIL  RESISTANCE  TO  EROSION  IN  THE 
SOUTHERN  UKRAINE  AND  CHANGE 
THEREIN  DUE  TO  IRRIGATION. 

Odesskii  Gosudarstvennyi  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  2J 
W90-O0338 


MINERAL  COMPOSITION  OF  A  TYPICAL 
CHERNOZEM  WITH  REGULAR  FERTILIZA- 
TION AND  IRRIGATION. 

B.  S.  Nosko,  and  I.  I.  Filon. 

Soviet  Soil  Science  SSSCAE,  Vol.  20,  No  4  p  99- 

105,  July-August  1988.  3  tab,  17  ref. 

Descriptors:  "Fertilization,  "Soil  analysis,  "Soil 
classification,  "Soil  physical  properties,  "Irrigation 
effects,  "USSR,  "Minerals,  Chernozem  soils,  Hy- 
dromica,  Kaolinite,  Vermiculite,  Smectite,  Quartz, 
Clay  loam. 

Sandy  loam  clay-silt,  and  Typical  Chernozem  on 
the  Grakov  experimental  field  in  Chuguyevskiy 
Rayon,  Khar'kov  Oblast  were  studied.  The  re- 
search was  done  strictly  on  documented  back- 
ground fertilization  plots  of  a  long-term  field  ex- 
periment that  was  begun  in  1966,  using  the  follow- 
ing treatments  with  and  without  irrigation:  (1) 
control  (no  fertilizer)  (2)  N(aa)P(cr)K(x);  (3) 
manure.  Soil  samples  were  collected  from  three 
replications  of  the  field  experiment  at  depths  of  0- 
30  and  40-50  cm.  During  the  period  of  the  study, 
an  average  of  90  kg  of  nitrogen,  60  kg  of  phospho- 
rus, 60  kg  of  potassium,  and  14  metric  tons  of 
manure  were  applied  annually  to  each  hectare. 
Corn  for  green  fodder,  winter  wheat,  sugar  beets, 
and  corn  cut  for  silage  were  rotated  in  the  experi- 
mental plots.  Mineralogy  and  lithology  of  the  par- 
ticle-size fractions  of  the  Typical  Chernozem  were 
studied  by  the  immersion  optical  method.  Mineral 
composition  of  the  clay  fraction  was  determined 
by  X-ray  diffractometry.  It  was  concluded  that 
light  minerals,  i.e.,  clays  and  feldspars,  predomi- 
nate in  the  soil,  while  the  principal  heavy  minerals 
are  epidote,  ilmenite  and  hornblende.  Long-term 
fertilization  and  irrigation  had  no  significant  effect 
on  the  concentrations  of  light  and  heavy  minerals 
in  the  various  fractions  of  a  Typical  Chernozem, 
but  it  promoted  dispersion  of  unstable,  partly  or- 
dered mixed-layer  minerals  of  the  hydromica- 
smectite  type.  (Mertz-PTT) 
W90-00339 


EFFECT  OF  IRRIGATION  RATE  ON  SOLUTE 
TRANSPORT  IN  SOIL  DURING  STEADY 
WATER  FLOW. 

Oxford  Univ.  (England).  Soil  Science  Lab. 

J.  S.  Dyson,  and  R.  E.  White. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p  19-29,  March  30  1989.  2  fig,  18  ref. 
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Descriptors:  *Path  of  pollutants,  'Fertilizers, 
•Solute  transport,  'Irrigation  effects,  *Soil  water, 
•Leaching,  'Aeration  zone,  'Soil  types.  Soil  po- 
rosity, Soil  physical  properties. 

Solute  transport  is  not  directly  dependent  on  irri- 
gation rate  in  some  soils  (Class  I);  in  other  soils 
(Class  II)  it  is.  In  Class  I  soils,  solute  transport  is 
effectively  dependent  on  the  net  movement  of 
water  only,  rather  than  its  rate.  A  soil  may  be  in 
Class  I  if  its  water  content  and  the  fractional  solute 
transport  volume,  based  on  the  mean  and  median 
resident  times  in  the  soil,  remain  approximately 
constant  with  changes  in  irrigation  rate.  The  pre- 
diction of  solute  transport  in  Class  I  soils  is  more 
efficient  because  less  data  is  required:  measure- 
ments made  at  one  irrigation  rate  apply  at  many 
others.  However,  little  has  been  published  on 
which  class  different  types  of  soil  fall  into.  A 
structured  clay  soil  (Evesham  series),  which  exhib- 
ited a  pronounced  asymmetric  leaching  pattern, 
had  Class  I  characteristics  for  irrigations  between 
0.3  and  3.0  cm/h  under  steady  flow  conditions. 
This  result  was  encouraging  because  such  a  leach- 
ing pattern  is  often  ascribed  to  flow  in  macropores, 
which  is  supposedly  highly  dependent  on  irrigation 
rate.  Many  other  soils  may  have  Class  I  character- 
istics, especially  as  most  soils  contain  some  macro- 
pores.  There  was,  however,  a  small  trend  of 
median  resident  time  with  irrigation  rate  in  the 
Evesham  soil.  This  trend  suggests  that  the  range  of 
values  of  irrigation  rate  likely  to  be  encountered 
should  play  a  central  role  in  testing  whether  a  soil 
is  Class  I  or  II.  Further  studies  are  required  for 
transient  flow  conditions  for  rainfall  onto  initially 
dry  soils,  in  which  irrigation  rate  and  initial  water 
content  are  both  known  to  affect  strongly  the  way 
in  which  solutes  move  through  the  soil.  (Author's 
abstract) 
W90-O0352 


EVALUATING  THE  PERFORMANCE  OF 
TANK  IRRIGATION  SYSTEMS. 

International  Rice  Research  Inst.,  Los  Banos, 
Laguna  (Philippines).  Dept.  of  Agricultural  Eco- 
nomics. 

K.  Palanisami,  and  J.  C.  Flinn. 
Agricultural  Systems  AGSYD5,  Vol.  2jB,  No.  3,  p 
161-177,  1988.  2  fig,  5  tab,  14  ref.  T 

Descriptors:  'Irrigation,  'Tank  irrigation,  'Water 
tanks,  'Computer  models.  Performance  evaluation, 
Rice,  Crop  yield,  Simulation,  Economic  evalua- 
tion, India. 

A  simulation  model  was  developed  for  a  major 
tank  irrigation  system  in  Tamil  Nadu,  India.  This 
model  was  used  to  evaluate  the  performance  of 
tank  irrigation  under  existing  and  alternative  physi- 
cal improvements  (sluice  modification,  canal  lining 
and  provision  of  additional  wells)  and  management 
strategies  (e.g.  sluice  and  rotation  management). 
The  model  operated  on  a  daily  basis  using  data 
relating  to  weather,  tank  hydrology  and  farmer- 
related  inputs  of  a  typical  rice-irrigation  tank.  The 
model  computed  stress  days,  rice  yield  reduction, 
and  income  distribution  in  head  and  tail  locations 
of  the  system.  The  benefits  of  tank  improvements 
were  based  on  the  behavior  of  the  tank  system 
using  a  10-year  tank  irrigation  cycle.  Three  evalua- 
tion criteria,  viz.,  productivity  ratio,  equity  ratio 
and  financial  measures,  were  used  to  evaluate  the 
investment  strategies.  Productivity  and  equity 
ratios  were  not  in  conflict  when  the  objective  was 
to  improve  productivity  and  income  of  the  system. 
Financial  analysis  showed  that  canal  lining,  provid- 
ing additional  wells,  and  sluice  management  when 
used  individually  and  in  combination,  improved 
the  overall  performance  of  the  tank  system.  (Au- 
thor's abstract) 
W90-00400 


ENERGY  PARAMETERS  FOR  RAISING 
CROPS  UNDER  VARIOUS  IRRIGATION 
TREATMENTS  IN  INDIAN  AGRICULTURE. 

Punjab  Agricultural  Univ.,  Ludhiana  (India).  Coll. 

of  Agricultural  Engineering. 

J.  P.  Mittal,  and  K.  C.  Dhawan. 

Agriculture,       Ecosystems      and       Environment 

AEENDO,  Vol.  25,  No.  1,  p  11-25,  January  1989. 

5  tab.  8  ref. 


Descriptors:  'Irrigation,  'Agriculture,  'Crop  pro- 
duction, 'Fuel,  'Energy,  'India,  Farming,  Energy 
requirements. 

The  energy  requirements  for  raising  crops  in  dif- 
ferent ecological  zones  of  India  are  estimated.  In 
the  production  of  a  crop,  irrigation,  seed-bed  prep- 
aration, harvesting  and  threshing  were  found  to  be 
energy-intensive  operations.  Further,  it  was  found 
that  irrigation  consumed  up  to  60%  of  the  total 
energy  requirements  for  crop  production  under 
different  methods  of  irrigation.  Sugarcane,  cotton, 
paddy  and  wheat  crops  required  the  greatest 
amounts  of  energy  per  unit  area  whereas  maize 
consumed  the  least.  Human  energy  use  was  from  4 
to  20%.  Fossil  energy  is  used  to  a  great  extent  by 
almost  all  the  crops.  It  was  concluded  that  the 
specific  energy  requirements  for  the  production  of 
crops  did  not  differ  significantly  with  irrigation 
methods.  Therefore,  it  is  recommended  that  any  of 
the  irrigation  methods  may  be  adopted  in  raising  a 
crop  in  a  particular  area  according  to  the  conven- 
ience and  expertise  of  the  farmers  of  the  locality. 
(Author's  abstract) 
W90-00429 


NUTRIENT  INPUT  AND  OUTPUT  OF  AN  IR- 
RIGATED AGROECOSYSTEM  IN  AN  ARID 
MEDITERRANEAN  LANDSCAPE. 

Mediterranean     Agronomic     Inst,     of    Zaragoza 

(Spain). 

J.  Bellot,  and  F.  B.  Golley. 

Agriculture,       Ecosystems      and       Environment 

AEENDO,  Vol.  25,  No.  2-3,  p   175-186,  March 

1989.  3  fig,  7  tab,  17  ref. 

Descriptors:  'Irrigation,  'Cycling  nutrients,  'Nu- 
trients, 'Mediterranean,  'Arid  climates,  'Agrono- 
my, Spain,  Input,  Output. 

The  annual  chemical  input  and  output  dynamics  of 
a  5000-ha  irrigated  landscape  in  northern  Spain  are 
examined.  Water  input  from  irrigation  and  from 
precipitation  averages  1573  mm  annually.  Output 
of  water  through  the  drainage  canal  is  900  mm 
annually.  Evapotranspiration  loss  is  674  mm. 
Chemical  inputs  to  this  agroecosystem  are  in  water 
and  fertilizer.  Inputs  of  CI,  S,  Ca,  Mg,  and  Na  are 
largely  from  irrigation  water.  Inputs  of  N,  P  and  K 
are  largely  from  fertilizer.  Total  dissolved  ion  loss 
in  this  drainage  water  is  about  10.7  MT/ha/year, 
and  is  largely  calcium  and  sulfate.  Output  of  N  and 
P  was  greatest  in  harvested  product,  output  of  the 
other  elements  was  greatest  in  drainage  water. 
There  is  an  excess  of  input  over  output  for  N,  P 
and  K,  and  for  the  system  as  a  whole,  an  excess  of 
output  over  input  for  CI,  S,  Ca,  Mg  and  Na. 
Comparison  of  this  pattern  with  forested  water- 
sheds indicates  that  this  irrigated  system  is  operat- 
ing on  a  water  budget  which  is  like  that  of  a 
humid,  temperate  region.  This  water  subsidy  re- 
sults in  turnover  of  the  chemical  elements  many 
times  greater  than  the  rates  on  forested  systems. 
(Author's  abstract) 
W90-00432 


LEACHING  OF  SALTS  FROM  SALINE  HEAVY 
CLAY  SOILS:  FACTORS  AFFECTING  THE 
LEACHING  PROCESS. 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

T.  W.  Tanton,  D.  W.  Rycroft,  and  F.  M. 

Wilkinson. 

Soil  Use  and  Management  SUMAEU,  Vol.  4,  No. 

4,  p  133-139.  December  1988.  7  fig,  9  ref. 

Descriptors:  'Soil  management,  'Soil  reclamation, 
'Leaching,  'Salts,  'Montmonllonite,  Irrigation  ef- 
ficiency, Clays,  Infiltration,  Hydraulic  conductivi- 
ty, Soil  water,  Permeability,  Soil  properties. 

If  saline  clay  soils  are  to  be  reclaimed  for  agricul- 
tural purposes,  the  build  up  of  salt  deposits  must  be 
avoided  by  allowing  natural  leaching  processes  to 
occur.  Once  cracks  in  dry  saline  montmorillonitic 
clays  are  closed,  the  only  effective  pathways  re- 
maining for  the  movement  of  leaching  water  are 
old  root  channels  and  faunal  burrows.  The  role  of 
artificial  restructuring  of  the  soil  as  a  means  of 
improving  the  macropore  structure  was  investigat- 
ed in  laboratory  cylinders  using  montmorillonite 


clay.  The  leaching  of  restructured  saline  clays  was 
also  studied  in  similar  columns,  but  with  clay  fully 
salinized  by  immersion  in  water  with  an  EC  of  8.4 
dS/m  for  one  month.  All  soils  remained  fairly- 
stable  when  their  moisture  content  exceeded  about 
24%,  while  non-saline,  clay  soil  remained  stable 
until  the  moisture  content  became  less  than  16%. 
Restructuring  of  clay  introduced  sufficient  perme- 
ability to  a  depth  of  about  0.7  to  0.8  m  provided 
the  clay  did  not  become  unsaturated  upon  leach- 
ing. (Geiger-PTT) 
W90-0O509 


LEACHING  OF  SALTS  FROM  RESTRUC- 
TURED SALINE  CLAY  SOILS. 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

T.  W.  Tanton,  A.  S.  B.  Armstrong,  and  D.  W. 

Rycroft. 

Soil  Use  and  Management  SUMAEU,  Vol.  4,  No. 

4,  p  139-143,  6  fig,  1  tab,  2  ref. 

Descriptors:  'Soil  reclamation,  'Soil  management, 
'Leaching,  'Salts,  'Montmorillonite,  Clays,  Irriga- 
tion efficiency,  Hydraulic  conductivity,  Drainage, 
Infiltration,  Soil  properties. 

The  leaching  of  salt  from  a  restructured  saline 
heavy  montmorillonite  clay  soil  was  studied  ex- 
perimentally at  the  Seyhan  Irrigation  Project  near 
Tarsus  in  southern  Turkey.  Restructured  clay  was 
placed  in  a  25-m  long  by  0.75-m  deep  polythene- 
lined  trench  and  leaching  studied  under  flood  irri- 
gation. The  hydraulic  conductivity  of  the  soil 
always  exceeded  25  m/day  during  the  experiment, 
and  85%  of  the  salt  was  leached  within  16  days, 
most  being  leached  in  the  first  8  days.  The  advanc- 
ing soil  water  profiles  on  first  wetting  indicated 
that  the  entire  soil  profile  was  rapidly  immersed  so 
that  leaching  could  be  expected  to  take  place 
through  the  entire  soil  profile  fairly  soon  after  first 
irrigation.  The  results  suggested  that  restructuring 
clay  could  make  the  drainage  of  heavy  clay  soils 
economically  feasible.  (Geiger-PTT) 
W90-0O51O 


EFFECT  OF  DRAINAGE  WATER  ON  NODU- 
LATION,  NITROGEN  FIXATION  AND 
GROWTH  OF  FABA  BEAN. 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Coll.  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  21. 

W90-0O535 


GUIDELINES    FOR   SELENIUM   IN    IRRIGA- 
TION WATERS. 

California  Univ.,  Riverside. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-00563 


GUIDELINES  FOR  MOLYBDENUM  IN  IRRI- 
GATION WATERS. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

For   primary   bibliographic   entry   see   Field   5G. 

W90-00564 


DETECTION  OF  MOISTURE  STRESS  BY  IN- 
DICATOR PLOTS--A  SIMULATION. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  21. 

W90-00574 


EFFECTS  OF  THREE  IRRIGATION  REGIMES 
ON  GROWTH  PARAMETERS  AND  YIELD  OF 
DRIP  IRRIGATED  SWEET  CORN  (ZEA  MAYS 
CV.  SURESWEET)  (TRES  NTVELES  DE  RIEGO, 
CRECIMIENTO  Y  RENDIMIENTO  DE  MAIZ 
DULCE  (ZEA  MAYS  CV.  SURESWEET) 
REGADO  POR  GOTEO). 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

E.  A.  Gonzalez-Fuentes,  M.  R.  Goyal,  and  C. 
Chao  de  Baez. 
Journal  of  Agriculture  of  the  University  of  Puerto 
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Rico,  Vol.  72,  No.  4,  p  565-574,  October  1988.  5 
fig,  2  tab,  19  ref.  English  summary. 

Descriptors:  'Irrigation,  'Agriculture,  *Drip  irri- 
gation, "Corn,  'Crop  yield,  Puerto  Rico. 

The  objective  of  this  study  was  to  evaluate  the 
effects  of  3  irrigation  regimes  on  the  growth  char- 
acteristics and  commercial  yield  of  drip-irrigated 
sweet  corn.  A  field  experiment  was  established  in 
the  winter  of  1985-86  at  the  Fortuna  substation, 
Juana  Diaz,  on  the  semiarid  south  coast  of  Puerto 
Rico.  A  randomized  complete  block  design  with 
three  irrigation  levels  (wet  =  Tl,  moist  =  T2, 
dry  =  T3)  based  upon  tensiometers  at  15-,  30-,  and 
45-cm  soil  depth,  respectively  was  used.  Treat- 
ments were  replicated  4  times.  A  low  pressure 
biwall  drip  irrigation  system  was  used.  Commer- 
cial sweet  corn  was  6487,  5034  and  3879  kg/ha  in 
the  Tl,  T2,  and  T3  plots,  respectively.  The  wet 
treatment  (Tl)  yielded  significantly  more  than  T2 
and  T3  at  P  =  0.05.  Increases  were  28.9  and  67.3% 
compared  with  T2  and  T3,  respectively.  T3  caused 
a  reduction  of  41%  in  the  number  of  ears  per 
hectare.  The  average  weight  and  length  of  ears 
were  not  significantly  different  at  P  =  0.05.  Weekly 
fresh  and  dry  plant  weight,  fresh  and  dry  total 
weight,  plant  height,  length  of  ear  vs.  days  after 
planting  relationships  were  of  sigmoidal  type.  Co- 
efficient of  correlation  and  regression  coefficients 
were  significant  at  P  =  0.05.  (Author's  abstract) 
W90-00586 


NUTRIENT  UPTAKE  AND  GROWTH  CHAR- 
ACTERISTICS OF  NITROGEN  FERTIGATED 
SWEET  PEPPERS  UNDER  DRIP  IRRIGATION 
AND  PLASTIC  MULCH. 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

M.  Crespo-Ruiz,  M.  R.  Goyal,  C.  Chao  de  Baez, 
and  L.  E.  Rivera. 

Journal  of  Agriculture  of  the  University  of  Puerto 
Rico,  Vol.  72,  No.  4,  p  575-584,  October  1988.  4 
fig,  2  tab,  7  ref. 

Descriptors:  'Agriculture,  *Drip  irrigation, 
•Mulching,  'Sweet  pepper,  'Nutrients,  'Fertiliza- 
tion, 'Crop  yield,  Nitrogen,  Phosphorus,  Potassi- 
um, Puerto  Rico. 

In  the  semiarid  southern  coast  of  Puerto  Rico  at 
the  Fortuna  agricultural  experiment  substation, 
Juana  Diaz,  a  study  was  conducted  on  N,  P,  and  K 
uptake  by  N-fertigated  sweet  peppers  (cv.  Cuban- 
elle)  and  growth  parameters  (fresh  and  dry  weight 
of  plant,  fresh  and  dry  weight  of  fruit).  The  treat- 
ments were  Tl  =  500,  T2  =  300  and  T3=150  kg  of 
N/ha  in  11  applications  via  drip  irrigation, 
T4  =  500  kg  of  N/ha  banded,  T5  =  control,  repli- 
cated 4  times  in  a  complete  randomized  split  plot 
design.  The  N  source  was  urea.  The  subplots  were 
used  for  plastic  mulched  and  nonmulched  plots. 
The  relationships  between  N,  P,  K  and  growth 
parameters  vs.  days  after  transplanting  were  deter- 
mined by  the  equation  Y  =  A/(B  +  (C-X)squared,  a 
Mitscherlich-type  curve,  where  Y  =  growth  param- 
eter (g/plant),  X  =  days  after  transplanting,  and 
A,B,C  =  regression  coefficients.  These  relationships 
indicated  5  phases  of  nutrient  uptake.  The  coeffi- 
cient of  determination  varied  from  0.55-0.85  for 
growth  parameters  and  from  0.70-0.99  for  nutrient 
uptake.  Nutrient  uptake  values  were  significantly 
higher  in  the  last  third  of  the  growing  cycle.  The 
commercial  pepper  yield  was  46.8,  51.2,  43.1  31.0 
and  20.8  tons/ha  with  plastic  mulching  compared 
to  26.2,  34.6,  27.9,  25.9,  and  14.8  tons/ha  with  no 
mulching  in  the  Tl,  T2,  T3,  T4  and  T5  plots, 
respectively.  Fertigation  with  300  kg/ha  of  N  pro- 
duced a  higher  commercial  yield  compared  with 
fertigation  and  control  at  P  =  0.05.  Plastic  mulch- 
ing increased  pepper  yield  significantly  over  that 
with  no  mulching  at  P  =  0.05.  (Author's  abstract) 
W90-00587  ; 


IRRIGATION  REQUIREMENTS  OF  SOR- 
GHUM IN  SOUTH  AND  NORTH  COASTS  OF 
PUERTO  RICO  (REQUISITOS  DE  RIEGO 
PARA  SORGA  EN  LAS  COST  AS  SUR  Y  NORTE 
DE  PUERTO  RICO). 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 


M.  R  Goyal,  and  E.  A.  Gonzalez. 
Journal  of  Agriculture  of  the  University  of  Puerto 
Rico,  Vol.  72,  No.  4,  p585-598,  October  1988.  II 
tab,  1 1  ref.  English  summary. 

Descriptors:  'Agriculture,  'Irrigation,  'Irrigation 
requirements,  'Sorghum,  Temperature,  Rainfall, 
Puerto  Rico. 

Net  irrigation  requirements  (NIR)  of  sorghum 
were  estimated  for  3  crop  durations  (3,  3.5  and  4 
months)  and  5  planting  dates  at  the  Fortuna  Agri- 
cultural Experiment  Substation,  Juana  Diaz,  in  the 
south  coast,  and  the  Isabela  Agricultural  Experi- 
ment Substation,  in  the  north  coast,  of  Puerto 
Rico.  A  modified  Blaney  -Criddle  model  was  used 
to  estimate  monthly  consumptive  use  (CU)  with 
the  temperature  and  rainfall  data  for  these  two 
locations.  CU  and  NIR  were  highest  at  Fortuna 
than  at  Isabela  for  all  3  crop  durations.  For  the 
January  planting,  the  monthly  NIR  range  (in)  was 
2.57-3.83  for  90  days,  0.71-3.83  for  3.5  months,  and 
2.13-4.24  for  120  days  at  Fortuna,  and  1.53-2.76  for 

3  months,  0.00-2.76  for  105  days,  and  1.18-3.03  for 

4  months  at  Isabella.  Seasonal  NIR  (in)  was  9.36 
for  3  months,  11.13  for  3.5  months,  and  12.79  for 
120  days  at  Fortuna  compared  with  6.95  for  3 
months,  7.40  for  105  days,  and  8.80  for  4  months  at 
Isabela.  At  both  locations  minimum  NIR  ws  ob- 
served in  March  for  3  months  and  in  April  for  3.5 
and  4  months.  For  all  planting  dates,  seasonal  NIR 
(in)  ranged  between  8.46  -9.36,  10.37-11.13,  and 
11.67-12.79  for  3,  3.5  and  4  months  at  Fortuna 
compared  with  5.34-6.45,  6.36-7.40  and  7.51-8.80 
for  3,  3.5  and  4  months  at  Isabela.  In  both  locations 
minimum  total  NIR  was  observed  in  the  January 
planting.  NIR  was  also  estimated  for  a  20%  rainfall 
probability  which  would  represent  dry  years.  (Au- 
thor's abstract) 

W90-00588 


IRRIGATION   REQUIREMENTS   FOR   PLAN- 
TAINS IN  SEVEN  ECOLOGICAL  REGIONS  OF 
PUERTO    RICO    (REQUISITOS    DE    RIEGA 
PARA  PLATANO  EN  SIETE  REGIONES  ECO- 
LOGICAS  DE  PUERTO  RICO). 
Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 
M.  R.  Goyal,  and  E.  A.  Gonzalez. 
Journal  of  Agriculture  of  the  University  of  Puerto 
Rico,  Vol.  72,  No.  4,  p  599-614,  October  1988.  3 
tab,  10  ref.  English  summary. 

Descriptors:  'Agriculture,  'Irrigation,  'Irrigation 
requirements,  'Sorghum,  Temperature,  Rainfall, 
Puerto  Rico. 

Consumptive  use  (CU,  cm),  net  irrigation  require- 
ments (NIR,  cm)  and  gross  irrigation  (GIR,  cm)  of 
plantains  were  estimated  for  7  climatic  regions  of 
Puerto  Rico.  A  modified  Blaney-Criddle  model 
was  used  to  estimate  CU  with  the  temperature  and 
rainfall  data  of  the  Adjuntas,  Corozal,  Fortuna, 
Gurabo,  Isabela,  Lojas  and  Mayaguez  agricultural 
experiment  substations,  Puerto  Rico.  CU  was  esti- 
mated for  January  planting  and  for  50%  moisture 
depletion.  For  all  locations  minimum  and  maxi- 
mum CU  was  observed  in  February  and  Septem- 
ber. During  the  year,  CU  ranged  from  5.56-12.52 
cm  for  Adjuntas,  6.80-15.06  for  Corozal,  7.54-16.41 
for  Fortuna,  7.24-15.82  for  Gurabo,  7.01-15.29  for 
Isabela,  7.04-15.47  for  Lojas,  and  7.26-15.52  for 
Mayaguez.  The  daily  CU  range  was  3.2-4.2  mm/ 
day  corresponding  minimum  at  Adjuntas  and  maxi- 
mum at  Fortuna.  The  daily  CU  (mm)  was  3.9  for 
Corozal,  4.1  for  Gurabo,  3.9  for  Isabela,  and  4.0  for 
Lojas  and  Mayaguez.  For  all  locations  the  NIR 
range  (cm)  was  2.64-5.61  at  Adjuntas,  3.48-10.21  at 
Corozal,  6.53-10.52  at  Fortuna,  4.62-9.22  at 
Gurabo,  4.17-9.18  at  Isabela,  5.77-11.84  at  Lojas, 
and  5.79-9.17  at  Mayaguez.  Surface  irrigation  (effi- 
ciency 40%)  duplicated  water  requirement  (GIR) 
compared  to  drip  irrigation  (efficiency  80%).  With 
the  surface  irrigation,  annual  GIR  was  123.13  for 
Adjuntas,  197.48  for  Corozal,  298.13  for  Fortuna, 
225.23  for  Gurabo,  215.58  for  Isabela,  263.25  for 
Lojas,  and  205.93  for  Mayaguez.  Nir  was  also 
estimated  for  20%  rainfall  probability  which 
would  represent  dry  years.  (Author's  abstract) 
W90-00589 


SEASONAL  CONSUMPTIVE  USE  OE  Wa'IH* 
BY  BELL  AND  CUBANEEI.E  PEPPERS  IN 
SEMIARID  AND  HUMID  COASTAL  SUES  IS 
PUERTO  RICO. 

Puerto  Rico  Univ.,  Rio  Piedras  Agricultural  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  21 
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INFLUENCE  OF  SIMULTANEOUS  CHANGES 
IN  SODICITY  AND  PH  ON  THE  HYDRAULIC 
CONDUCTIVITY  OF  AN  ALKALI  SOIL 
UNDER  RICE  CULTURE. 

Central  Soil  Salinity  Research  Inst.,  Karnal  'India; 
R.  K.  Gupta,  R.  R.  Singh,  and  I  P  Abrol. 
Soil  Science  SOSCAK,  Vol.  147,  No.  1,  p  28-33 
January  1989.  5  fig,  2  tab,  20  ref. 

Descriptors:  'Irrigation  effects,  'Rice,  'Alkaline 
soils,  'Hydraulic  conductivity,  'Soil  chemistry, 
Soil  water,  Carbon  dioxide,  Hydrogen  ion  concen- 
tration, Calcium  carbonate,  Soil  columns,  Manure, 
Roots,  Calcareous  soils,  Soil  tests,  Soil  manage- 
ment. 

It  is  suggested  that  any  factor  favoring  a  buildup  of 
high  carbon  dioxide  partial  pressure  (PC02)  will 
favor  dissolution  of  calcium  carbonate  in  soils  and 
aid  in  the  reclamation  of  alkali  soils  by  providing  a 
source  of  soluble  calcium  required  for  the  replace- 
ment of  exchangeable  sodium.  Rice  culture  is  rec- 
ommended for  adoption  during  the  reclamation  of 
alkali  soils  owing  to  its  high  tolerance  of  soil 
sodicity.  A  laboratory  study  was  performed  to 
evaluate  the  chemical  significance  of  PC02  build- 
up, by  reduction  in  soil  pH  and  sodicity  on  the 
associated  increase  in  hydraulic  conductivity  (HC) 
for  rice  culture  conditions.  Soil  HC  was  deter- 
mined at  constant  hydraulic  head  in  soil  columns 
packed  to  a  bulk  density  of  1.47  grams  per  cubic 
centimeter  and  flushed  with  C02  to  obviate  air 
entrapment  in  the  presence  and  in  the  absence  of 
farmyard  manure  (FYM)  and  rice.  Hydraulic  con- 
ductivity of  alkali  soils  generally  was  least  im- 
proved by  continuous  submergence,  but  was  more 
improved  in  FYM-treated  soils.  Growing  rice  fur- 
ther increased  the  HC  of  soils.  Exchangeable 
sodium  removal  and  reductions  in  pH  appear  to  be 
directly  related  to  the  amount  of  C02  production 
in  calcareous  strongly  alkali  soils.  It  seems  that  the 
physical  presence  of  an  active  root  system  yields  a 
certain  HC,  but  chemical  reclamation  is  primarily 
through  more  C02  production.  Organic  manures 
improve  rice  growth  because  they  raise  PC02  to 
reduce  pH  and  sodicity  through  greater  mobiliza- 
tion of  soil  lime.  (Author's  abstract) 
W90-0O638 


SHORT  TERM  EFFECTS  OF  NUTRIENT  EN- 
RICHMENT ON  THE  QUALITY  OF  IRRIGA- 
TION WATER. 

Nessin    Water    Quality    Central    Lab.,    Nazareth 

(Israel). 

For  primary  bibliographic  entry  see  Field  5C. 
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GROUNDWATER  TABLE  SIMULATION 
UNDER  DIFFERENT  RICE  IRRIGATION 
PRACTICES. 

Institute  of  Flood  Control  and  Drainage  Research, 
Dacca  (Bangladesh). 

A.  F.  M.  Saleh,  T.  S.  Steenhuis,  and  M.  F.  Walker. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  530-544, 
August  1989.  5  fig,  2  tab,  23  ref,  append. 

Descriptors:  'Groundwater  irrigation,  'Rice, 
'Groundwater  mining,  'Irrigation  effects,  Simula- 
tion analysis,  Model  testing,  Seasonal  depletion, 
Hydrologic  cycle,  Precipitation,  Percolation, 
Vadose  water,  Groundwater  recharge,  Evapotran- 
spiration,  Base  flow,  Bangladesh,  Groundwater 
management,  Agricultural  engineering. 

Most  rice  culture  in  southern  Asia  occurs  on  rela- 
tively flat  soils  with  seasonally  high  groundwater 
tables.  Groundwater  is  often  available  for  use 
during  the  dry  season  for  irrigation.  Bangladesh  is 
a  southern  Asian  country  where  dry  season  rice 
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irrigation  is  rapidly  increasing,  causing  concern  for 
possible  groundwater  depletion.  A  simulation 
model  has  been  developed  to  analyze  the  impacts 
that  different  irrigation  management  schemes  have 
on  groundwater  levels.  The  model  includes  all 
aspects  of  the  hydrological  cycle,  such  as  precipi- 
tation, irrigation,  evapotranspiration,  percolation, 
recharge,  and  river  base  flow.  It  consists  of  two 
linked  models-one  for  the  vadose  and  one  for  the 
groundwater  zones.  This  model  was  checked  for 
realism  in  northwest  Bangladesh  where  four  irriga- 
tion management  schemes  were  tested  for  their 
groundwater  mining  potential.  This  analysis 
showed  that,  while  the  practice  of  irrigation 
caused  the  level  of  the  groundwater  table  to  drop 
several  meters,  the  various  schemes  for  managing 
the  rice  irrigation  had  little  influence  on  the 
groundwater  level.  When  irrigation  is  used, 
groundwater  levels  require  30-60  days  longer  each 
year  to  recover  as  compared  to  no  irrigation.  The 
length  of  the  recovery  period  is  related  more  to 
rainfall  than  to  variations  in  irrigation  management 
schemes.  The  probability  of  the  aquifer  not  fully 
recharging  in  any  single  year  as  a  result  of  irrigat- 
ing from  the  groundwater  is  less  than  10%  for  the 
location  simulated  for  Bangladesh.  The  risk  of  a 
trend  of  groundwater  mining  over  a  several  year 
period  is  extremely  low.  (Fish-PTT) 
W90-00879 


IMPROVED  APPROACH  TO  IRRIGATION 
SCHEDULING  PROGRAMS. 

Orange  Software,  Fresno,  CA. 

S.  Pleban,  and  I.  Israeli. 

Journal  of  Irrigation  and   Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    115,  No.   4,   p  577-587, 

August  1989.  3  tab,  13  ref,  append. 

Descriptors:  *Irrigation  efficiency,  "Irrigation  pro- 
grams, 'Agricultural  engineering,  "Scheduling, 
*Farm  management,  Optimum  development  plans, 
Computer  programs,  Management  planning,  Crop 
production. 

Several  available  irrigation  scheduling  computer 
programs  use  the  water  balance  method.  The  ac- 
ceptance of  these  irrigation  scheduling  programs 
among  farmers  has  been  slow.  A  possible  reason 
for  the  slow  acceptance  of  these  programs  is  that 
they  are  research  oriented  and  do  not  look  at  the 
scheduling  problem  from  the  farmer's  point  of 
view.  An  improved  approach  to  writing  irrigation 
scheduling  programs  using  the  water  balance 
method  is  suggested.  It  is  based  on  defining  the 
irrigation  scheduling  problem  from  the  farmer's 
viewpoint  and  adapts  the  model  interface  to  his 
concepts  and  needs.  The  program  adds  to  the 
traditional  approach  of  'management  depletion,' 
scheduling  by  interval,  scheduling  by  irrigation 
amount  (irrigation  depth,  duration,  and  volume), 
and  scheduling  by  crop  indicators.  (Author's  ab- 
stract) 
W90-00883 


GRAVITY  IRRIGATION  MANAGEMENT  IN 
BANGLADESH. 

Agric.  Engrg.  Div.,  Bangladesh  Rice  Res.  Inst. 
(BRRI),  G.P.O.  Box  No.  911,  Dhaka,  Bangladesh. 
M.  A.  Ghani,  S.  I.  Bhuiyan,  and  R.  W.  Hill. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  642-655, 
August  1989.  2  fig,  7  tab,  20  ref,  append. 

Descriptors:  "Irrigation  efficiency,  "Irrigation  pro- 
grams, "Water  shortage,  "Water  management, 
•Agricultural  engineering,  Water  delivery,  Rice, 
Crop  yield,  Pumping,  Scheduling,  Rotational  flow, 
Water  allocation,  Water  distribution,  Farming,  Op- 
erating costs,  Bangladesh. 

The  management  of  rotational  irrigation  water  dis- 
tribution as  practiced  in  Bangladesh  could  be  im- 
proved. A  study  performed  in  the  Ganges-Koba- 
dak  irrigation  project  included  fields  in  nine  terti- 
ary areas  along  three  secondary  canals.  Irrigation 
water  shortages  were  experienced  in  most  parts  of 
the  system  during  1983-1985  and  will  continue 
until  irrigation  water  delivery  amounts  are  signifi- 
cantly increased.  Average  rice  yields  in  the  March- 
August  and  July-December  seasons  are  above  the 
national  average.  However,  yield  increases  could 


be  realized  with  adoption  of  improved  water  man- 
agement practices.  A  reliable  pump  operation 
schedule,  which  will  not  change  from  year  to  year, 
must  be  developed  immediately  and  implemented. 
The  start-up  and  shut-down  schedule  should  be 
known  to  all  farmers  so  that  they  can  confidently 
plan  their  cropping  activities.  A  nine-day  rotation- 
al schedule  is  a  technically  sound  and  socially 
desirable  method  of  water  allocation-distribution 
for  the  project.  A  larger  number  of  farmers  within 
the  project  command  area  benefit  than  if  water 
deliveries  were  continuous,  as  per  the  original 
design  of  the  project.  Priority  areas  which  can  be 
served  with  irrigation  water  should  be  identified 
and  programmed  in  advance.  Pump  operation 
should  be  suspended  during  the  rainfall  period  to 
reduce  operational  costs.  (Fish-PTT) 
W90-00887 


FUTURE  IRRIGATION  PROSPECTS  AND  AC- 
TIONS IN  DEVELOPING  COUNTRIES. 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Agriculture  Production 
and  Services  Div. 

G.  J.  M.  Le  Moigne,  H.  D.  Frederiksen,  and  W.  J. 
Ochs. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  656-661, 
August  1989.  1  tab. 

Descriptors:  "Irrigation  programs,  "Agricultural 
engineering,  "Developing  countries,  "Economic 
development,  "Government  supports,  Water  qual- 
ity management,  Population  dynamics,  Govern- 
ment finance,  Economic  aspects,  Government 
interrelations,  Legislation,  Policy  making,  Tech- 
nology transfer,  Resources  development,  Re- 
sources management,  Water  supply  development. 

Irrigation  has  evolved  as  a  major  factor  in  com- 
mercial agriculture.  However,  the  recent  overpro- 
duction in  the  sector,  combined  with  a  restricted 
worldwide  economy,  has  caused  concern  for  users 
of  many  irrigation  activities.  Nevertheless,  the 
pressures  from  the  ongoing  population  growth, 
and  many  other  aggravating  factors,  will  again 
place  increased  demands  on  food  production.  Gov- 
ernment policies  and  programs,  the  thrust  of  devel- 
opment aid,  and  the  role  of  the  nongovernmental 
sector  will  have  to  change  to  meet  these  future 
needs.  In  most  countries,  irrigated  agriculture  will 
have  to  be  viewed  and  treated  more  akin  to  other 
industries.  It  will  have  to  be  an  efficient  producer, 
not  merely  a  source  of  employment,  and  it  must  be 
self-sustaining  and  subsidy-free.  Legislation  and 
policies  must  be  formulated  to  facilitate  these 
changes.  Exchanges  of  technical  and  resource 
management  information  between  developed  and 
undeveloped  countries  should  receive  increased  at- 
tention. Irrigation  will  require  improved  water 
management,  reduced  project  implementation,  and 
lower  operation  and  maintenance  costs.  Institutions 
must  be  retailored  and  funding  responsibilities  must 
be  shifted.  But  the  demand  for  agricultural  prod- 
ucts will  again  reach  levels  where  irrigation  will  be 
a  key  ingredient  in  many  countries'  activities.  (Au- 
thor's abstract) 
W90-00888 


CALCULATION  OF  DISTRIBUTION  AND  EF- 
FICIENCY FOR  NONUNIFORM  IRRIGATION. 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

A.  W.  Warrick,  W.  E.  Hart,  and  M.  Yitayew. 

Journal  of  Irrigation  and  Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.    115,  No.  4,  p  674-686, 

August  1989.  8  fig,  3  tab,  9  ref,  append. 

Descriptors:  "Irrigation  engineering,  "Nonuniform 
flow,  "Water  distribution,  "Soil  water,  Irrigation 
efficiency,  Deep  percolation,  Mathematical  studies, 
Numerical  analysis,  Variability,  Field  tests, 
Furrow  irrigation,  Sprinkler  irrigation. 

Irrigation  applications  always  exhibit  some  degree 
of  nonuniformity.  The  water  distribution  functions 
are  most  often  applied  to  a  single  irrigation,  i.e.,  a 
field  is  irrigated  and  as  a  result  the  water  has  been 
distributed  areally  over  the  field.  The  change  in 
soil  moisture  is  dependent  upon  the  distribution 
and  the  total  amount  applied.  Nonuniform  irriga- 


tion was  considered  with  an  analysis  of  distribu- 
tion, efficiency,  and  deep  percolation.  Analytical 
expressions  have  been  given  for  normal,  lognor- 
mal,  uniform,  and  'specialized  power'  distributions. 
Numerical  values  of  area  fully  irrigated,  applica- 
tion efficiency,  and  deep  percolation  have  been 
tabulated  for  all  distributions  as  a  function  of  water 
applied  and  variability.  Field  distributions  were 
successfully  compared  with  theoretical  results  for 
two  furrow  and  two  sprinkler  examples.  (Author's 
abstract) 
W90-00890 


LP  OPERATION  MODEL  FOR  ON-DEMAND 
CANAL  SYSTEMS. 

Agricultural  Research  and  Education  Center,  Fort 

Pierce,  FL. 

B.  J.  Boman,  and  R.  W.  Hill. 

Journal   of  Irrigation  and   Drainage   Engineering 

(ASCE)  JIDEDH,   Vol.    115,   No.  4,  p  687-700, 

August  1989.  5  fig,  2  tab,  20  ref,  append. 

Descriptors:  "Linear  programming,  "Model  stud- 
ies, "Computer  models,  "Irrigation  efficiency,  "Ir- 
rigation engineering,  Gates,  Irrigation  canals, 
Steady  flow,  Water  shortage,  Water  demand, 
Water  users,  Field  tests,  Water  level  fluctuations, 
Flow  rates,  Model  testing. 

A  computer  model  was  developed  to  assist  water- 
masters  in  making  the  daily  operating  decisions 
required  for  irrigation  water  delivery  systems 
which  operate  under  flexible  scheduling  regimes. 
The  objective  of  the  model,  which  was  formulated 
for  microcomputer  use,  was  to  calculate  gate  dis- 
charge rates  which  would:  (1)  maintain  stable 
flows  in  canal  reaches;  (2)  prevent  excessive  short- 
ages and  waste;  (3)  respond  to  changes  in  demand 
in  a  timely  manner;  and  (4)  supply  users  with  water 
as  close  to  when  they  want  it  as  possible.  A  linear 
programming  (LP)  approach  was  chosen  as  the 
optimization  technique  to  minimize  the  differences 
between  the  water  order  demands  of  the  users  and 
the  gate  releases.  Projected  water  order  demands 
in  each  canal  reach  are  input  to  the  model.  Water 
volume  balance  and  physical  limitations  of  the 
system  were  used  as  constraints  in  the  model.  The 
gate  releases  specified  by  the  model  were  com- 
pared with  actual  gate  releases  for  a  24,000  hectare 
irrigation  project.  Some  of  the  water  level  fluctua- 
tions which  occurred  in  actual  operation,  when 
flow  rate  adjustments  were  made  in  response  to 
water  level  changes,  could  have  been  eliminated 
by  using  release  rates  predicted  by  the  model. 
(Author's  abstract) 
W90-00891 


RESEARCH  NEEDS  IN  IRRIGATION  AND 
DRAINAGE-1989. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  714-721. 
August  1989.  4  ref. 

Descriptors:  "Research  priorities,  "Irrigation  re- 
quirements, "Drainage  programs,  "Agricultural  en- 
gineering, "Water  resources  management,  Tech- 
nology, Water  conveyance,  Water  control,  Water 
quality,  Groundwater,  Surface  water,  Weather 
modification,  Vadose  water,  Path  of  pollutants, 
Social  aspects,  Political  aspects,  Environmental 
policy. 

The  spatial  applicability  of  current  irrigation  and 
drainage  research,  technological  advancements, 
and  institutional  problems  provide  new  research 
opportunities.  A  research  needs  list  has  been  devel- 
oped by  the  administrative  and  technological  com- 
mittees of  the  Irrigation  and  Drainage  Division  of 
the  American  Society  of  Civil  Engineers  (ASCE). 
The  categories  include  water  conveyance  and  con- 
trol, plant  water  requirements,  water  quality, 
groundwater,  surface  water,  and  weather  modifica- 
tion. Priorities  among  these  potential  research 
areas  has  not  been  made;  however,  two  critical 
topics  must  be  emphasized.  The  quality  of  water 
(surface  and  ground)  is  of  major  concern  from  all 
segments  of  the  population.  Multidisciplinary  pro- 
grams must  be  developed  to  improve  the  measure- 
ment and  modeling  of  chemical  movement  from 
the  vadose  zone  to  aquifer  systems,  evaluation  of 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  In  Agriculture 


risk  of  human  exposure  to  contaminated  water,  etc. 
Declining  water  supplies  and  competition  from 
other  uses  will  probably  reduce  the  level  of  irrigat- 
ed agriculture  in  the  western  United  States.  Im- 
proved, more  economically  viable  management 
practices  and  alternatives  must  be  developed  that 
consider  the  social,  political,  and  environmental 
organizations  which  are  increasingly  more  in- 
volved in  water  resources  management.  (Author's 
abstract) 
W90-00893 


INFILTRATION  FUNCTION  FROM  FURROW 
STREAM  ADVANCE. 

Agricultural     Research     Service,     Shaffer,     CA. 

Cotton  Research  Station. 

W.  R.  DeTar. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.    115,   No.  4,  p  722-730, 

August  1989.  2  fig,  2  tab,  23  ref,  append. 

Descriptors:  "Infiltration  rate,  "Irrigation  engi- 
neering, "Furrow  irrigation,  Soil  compaction,  Ero- 
sion control,  Watershed  management,  Runoff. 

Being  able  to  determine  infiltration  rates  in  the 
field  is  not  only  important  for  the  proper  design  of 
irrigation  systems,  but  it  is  also  an  important  re- 
search tool  for  characterizing  the  results  of  various 
soil  treatments,  such  as  compaction,  erosion  con- 
trol, and  watershed  runoff  studies.  Average  infil- 
tration rates  for  large  land  areas  can  be  quickly 
determined  using  a  new  procedure  for  obtaining 
the  coefficients  of  the  Kostiakov  equation.  It  is  a 
volume-balance  method  in  which  the  total  volume 
of  water  entering  a  furrow  is  accounted  for  by  the 
sum  of  that  which  infiltrates  and  that  which  is 
stored  in  the  furrow.  By  introducing  the  concept 
of  the  average  opportunity  time  it  is  possible  to 
plot  the  infiltration  function  directly  from  tabulat- 
ed data.  This  modification  of  the  volume-balance 
method  is  a  straightforward  one,  which  is  easy  to 
understand  and  learn.  (Author's  abstract) 
W90-00894 


HEAD  LOSS  IN  MANIFOLDS  OR  TRICKLE 
LATERAL:  SIMPLIFIED  APPROACH. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 
M.  Yitayew. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  739-743* 
August  1989.  1  tab,  5  ref,  append. 

Descriptors:  "Head  loss,  "Trickle  irrigation,  "Irri- 
gation engineering,  Mathematical  studies,  Pressure 
conduits,  Flow  discharge,  Numerical  analysis. 

Head  loss  in  manifolds  or  trickle  laterals  is  an 
important  consideration  for  optimum  design  of 
pressurized  irrigation  systems.  Analytical  solutions 
to  the  nonlinear  differential  equation  describing 
typical  manifold  problems  have  been  recently  de- 
veloped, which  yield  a  relationship  between  rela- 
tive discharge  and  length  and  can  be  used  to  get 
the  total  head  distribution  along  the  manifold.  An 
extension  to  these  solutions  has  been  presented, 
having  a  much-simplified  approach  for  calculating 
total  head  loss  in  manifolds.  A  numerical  example 
using  this  equation  to  calculate  the  head  loss  in  a 
manifold  using  trickle  lateral  showed  good  agree- 
ment with  other  approaches.  (Fish-PTT) 
W90-O0897 


MODELLING  THE  IRRIGAITON  NEED. 

K.  A,  Hoist,  and  H.  B.  Madsen. 

Acta  Agriculturae  Scandinavica  AASCAU,  Vol 

38,  p  261-269,  1988.  8  fig,  1  tab,  13  ref. 

Decriptors:  "Irrigation  requirements,  "Irrigation 
engineering,  "Hydrologic  budget,  "Model  studies, 
Evapotranspiration,  Root  zone,  Grasses. 

On  the  basis  of  a  model  for  daily  calculations  of 
the  actual  evapotranspiration  and  the  water  bal- 
ance in  the  root  zone,  the  irrigation  need  for  grass 
and  barley  has  been  calculated  in  relation  to  root 
zone  capacity  and  climatic  conditions.  The  results 
show  that  the  irrigation  need  is  higher  for  grass 
than  for  barley.  During  the  period   1956-85  four 


years  have  an  extremely  high  irrigation  need  while 
in  the  mid-sixties  there  was  a  long  period  with  a 
very  low  need.  Curves  showing  the  mean  irnga 
tion  need  in  relation  to  root  zone  capacity  have 
been  elaborated.  Furthermore,  curves  have  been 
constructed  combining  irrigation  need  with  root 
zone  capacity  and  the  freqnecy  of  years  in  which 
irrigation  should  be  optimal  (Author's  abstract) 
W90-00957 


MANAGEMENT  EFFECTS  ON  RUNOFF,  SOIL 
AND  NUTRIENT  LOSSES  FROM  HIGHLY 
ERODIBLE  SOILS  IN  THE  SOUTHERN 
PLAINS. 

Southern  Plains  Range  Research  Station,  Wood- 
ward, OK. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-00959 


IRRIGATION  STRATEGY  SELECTION  BASED 
ON  CROP  YIELD,  WATER,  AND  ENERGY  USE 
RELATIONSHIPS:   A  MICHIGAN   EXAMPLE. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Re- 
source Development. 

K.  A.  Algozin,  V.  F.  Bralts,  and  J.  T.  Ritchie. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  5,  p  428-431,  Sep-Oct  1989.  3  fig,  6 
tab,  17  ref. 

Descriptors:  "Irrigation  practices,  "Irrigation  effi- 
ciency, "Michigan,  Crop  yield,  Water  use,  Energy. 

Michigan  has  experienced  a  rapid  increase  in  the 
use  of  supplemental  irrigation.  This  increase  in 
agricultural  water  use  coincides  with  similar  water 
use  expansion  by  other  sectors  of  the  state,  thus 
establishing  the  potential  for  future  water  use  con- 
flicts. The  purpose  of  this  analysis  was  to  identify 
irrigation  management  strategies  that  promote  the 
efficient  use  of  water  and  energy  resources.  The 
CERES-Maize  corn  simulation  model  was  used  to 
generate  the  necessary  crop  yield  and  irrigation 
data  for  each  strategy  considered.  An  irrigation 
budget  analysis  model  was  used  to  estimate  energy 
use.  The  results  of  the  analysis  suggests  that  water- 
use  and  energy-use  can  be  achieved  through  the 
use  of  small,  frequent  applications.  (Author's  ab- 
stract) 
W90-00960 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


OPERATION     OF     A     TOWN      DRAINAGE 
SYSTEM    BY    OUTFLOW    CONTROL    ON    A 
RAIN      RESERVOIR      (BEWIRTSCHAFTUNG 
EINES     STADTISCHEN     ENTWASSERUNGS- 
SYSTEMS  DURCH  ABFLUBSTEUERUNG  AN 
EINEM  REGENRUCKHALTEBECKEN). 
Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl   und   Pruefamt   fuer   Wasserguetewirts- 
chaft  und  Gesundheitsingenieurwesen. 
W.  F.  Geiger,  H.  Pflueger,  and  H.  Schindler. 
Available   from    National   Technical    Information 
Service,    Springfield,    VA    22161    as    TIB/A88- 
80800/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  1987.  450p,  129  fig,  20  tab,  77  ref. 

Descriptors:  "Urban  drainage,  "Rainfall-runoff  re- 
lationships, "Drainage  canals,  "Drainage  systems, 
Model  studies,  Precipitation,  Outflow,  Data  acqui- 
sition, Data  processing. 

The  working  basis  for  the  development  of  outflow 
control  in  canal  networks  were  measurements  of 
precipitation  and  outflow  and  the  associated  qual- 
ity data  in  a  real  system.  Introductory  data  on  this 
system  concern  the  area  of  measurement,  the 
equipment  (precipitation  and  outflow  measuring 
devices,  control  unit,  control  circuits  and  control- 
ler) and  data  collection  and  data  processing.  Con- 
trol concepts  and  control  strategies  (solutions, 
plausibility  checks,  storage  values,  quantity  emit- 


ted, reducing  the  overflow  and  its  comparative 
reduction)  were  then  worked  out  There  are  also 
reports  on  models  of  the  outflow  and  control  proc- 
esses (models  OUAN'I  UM  and  ShSIM),  and  on 
results  and  operating  experience  with  such  a  newly 
designed  control  system  hinally,  control  concepts 
and  simulations  of  different  control  strategies  are 
dealt  with  (achievement,  errors  of  measurement 
unloading  behavior,  control  depending  on  load) 
and  the  results  of  different  model  calculations  are 
given.  (Author's  abstract) 
W9O-O019I 


FLOODS  OF  NOVEMBER  1978  TO  MARCH 
1979  IN  ARIZONA  AND  WEST-CENTRAL  NEW 
MEXICO. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2E 

W90-OO193 


CHANGES  IN  FLOOD  RESPONSE  OF  THE 
RED  RIVER  OF  THE  NORTH  BASIN,  NORTH 
DAKOTA-MINNESOTA. 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-00194 


MAGNITUDE  AND  FREQUENCY  OF  HIGH 
FLOWS  OF  UNREGULATED  STREAMS  IN 
KANSAS. 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W90-00204 


LASER-CONTROLLED  LAND  GRADING  FOR 
FARMLAND  DRAINAGE  IN  THE  RED  RIVER 
VALLEY:  AN  ECONOMIC  EVALUATION. 

S.  Edwardson,  D.  Watt,  and  L.  Disrud 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  6,  p  486-490,  November-December 
1989.  2  fig,  4  tab,  6  ref. 

Descriptors:  "Farm  management,  "Crop  produc- 
tion, "Agricultural  engineering,  "Drainage  pro- 
grams, "Drainage  effects,  "Grading,  Economic 
evaluation,  Lasers. 

A  study  was  conducted  in  the  Red  River  Valley  to 
evaluate  the  benefits  of  laser  land  grading  for 
drainage.  Graded  fields  were  compared  with  un- 
graded fields  to  measure  changes  in  crop  yields 
due  to  better  drainage  on  the  graded  fields.  Cut- 
and-fill  areas  were  studied  in  graded  fields  to 
evaluate  the  effect  of  grading  on  nutrient  levels 
and  crop  uniformity.  Potential  cut-and-fill  areas  on 
an  ungraded  field  were  also  studied  for  yield  uni- 
formity and  nutrient  levels  and  compared  with  the 
graded  field.  Crop  maturity  and  yield  were  more 
uniform  on  graded  fields  (0.05  level  of  significance) 
than  on  ungraded  fields.  Aerial  photographs  indi- 
cated graded  fields  had  more  uniform  drainage 
and,  consequently,  more  uniform  crop  maturity  at 
harvest.  A  method  is  presented  for  determining  the 
economic  feasibility  of  land  grading  based  upon 
the  percentage  of  land  lost  to  drown  out,  the  value 
of  the  crop,  and  the  cost  of  grading.  The  economic 
analysis  indicates  that  land  grading  on  the  areas 
studied  resulted  in  an  8-year  payback  and  a  posi- 
tive investment  return  for  a  longer  period  of  time. 
(Author's  abstract) 
W90-00328 


GEOLOGY  AND  SURVIVAL  ON  THE  SNAKE 
RIVER  PLAIN. 

For   primary   bibliographic   entry   see   Field   5G 
W90-OO335 


CHARACTERIZING  FLOOD-PRONE  RICE 
AREAS  AND  PREDICTING  FLOODING  HAZ- 
ARDS. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).   Water  Management   Dept. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00368 
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Groundwater  Management — Group  4B 


PARTIAL     DURATION      SERIES     METHOD 
WITH  A  FIXED  NUMBER  OF  PEAKS. 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00573 


ECONOMIC  IMPACT  OF  MICRO  CATCH- 
MENT DEVELOPMENT. 

Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 
neering. 

C.  Kariyawasam. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  568-576, 
August  1989.  4  fig,  2  tab,  5  ref. 

Descriptors:  *Water  supply,  *Reservoir  operation, 
'Rehabilitation,  'Economic  evaluation,  'Econom- 
ic impact,  'Agricultural  engineering,  Economic 
prediction,  Rice,  Farming,  Sri  Lanka. 

In  Sri  Lanka,  an  island  located  near  the  southern 
tip  of  India,  there  are  about  25,000  small  reservoirs, 
commonly  known  as  village  tanks,  whose  irrigable 
area  lies  between  1  and  80  hectares.  About  50%  of 
these  tanks  are  abandoned  and  need  rehabilitation. 
In  the  recent  past,  the  government  of  Sri  Lanka 
received  assistance  from  several  donors  to  rehabili- 
tate these  tanks.  Two  of  the  objectives  of  the 
rehabilitation  program  are  to  increase  the  small 
farmer  income  and  increase  the  paddy  production 
of  the  country.  When  a  large  number  of  village 
tanks  are  located  within  the  catchment  of  a  major 
reservoir,  rehabilitation  can  result  in  a  negative 
impact  on  the  economy.  A  model  has  been  devel- 
oped to  assess  such  impact.  The  results  of  the  four 
systems  of  reservoirs  studied  indicates  that  the 
maximum  economic  benefits  are  obtained  when 
about  60%  of  the  village  tanks  are  rehabilitated.  If 
rehabilitation  is  carried  out  beyond  this  critical 
level,  there  is  a  net  reduction  of  paddy  production 
from  the  system  of  reservoirs.  (Author's  abstract) 
W90-00882 


STABLE  PREDICTIVE  CONTROL  OF  OPEN- 
CHANNEL  FLOW. 

Universidad   Politecnica   de   Cataluna,   Barcelona 

(Spain).  Dept.  of  Applied  Mathematics. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-00892 


RESPONSE  OF  MUSKINGUM  EQUATION  TO 
STEP  INPUT. 

Detroit  Water  and  Sewerage  Dept.,  MI. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00896 


LIMITATION  OF  THE  FORECASTING  HORI- 
ZON IN  STOCHASTIC  DYNAMIC  PROGRAM- 
MING FOR  DAM  OPERATION  (LIMITATION 
DE  L'HORIZON  PREVISIONNEL  DE  LA  PRO- 
GRAMMATION  DYNAMIQUE  STOCHASTI- 
QUE  EN  MATIERE  DE  GESTION  DE  BAR- 
RAGES). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 

Z.  X.  Fang,  B.  Voron,  and  C.  Bocquillon. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  4,  p  405-414,  August  1989.  2  fig,  12  ref.  Eng- 
lish summary. 

Descriptors:  'Reservoir  operation,  'Stochastic 
models,  'Dynamic  programming,  Forecasting, 
Limiting  factors,  Computers. 

This  paper  presents  a  procedure  for  a  stochastic 
dynamic  programming  model  that  has  perform- 
ance of  classical  stochastic  dynamic  programming 
but  requires  less  computation  time.  The  approach 
is  based  upon  the  considerations  that  forecasting 
beyond  a  certain  time  has  little  effect  and  that  this 
effect  can  be  estimated.  It  means  that  the  forecast- 
ing horizon  can  be  limited  to  time  periods  less  than 
those  usual  in  dynamic  programming.  An  applica- 
tion of  the  method  for  autoregressive  flow  show 
that  the  forecasting  horizon  can  be  restricted  to 
four  weeks  for  some  time  periods  such  that  real- 
time dam  operating  problems  can  be  solved  with  a 
micro-computer.  (Author's  abstract) 
W90-00938 


DYNAMIC  PROGRAMMING:  APPLICATION 
TO  MANAGEMENT  OF  AN  IRRIGATION  RES- 
ERVOIR (PROGRAMMATION  DYNAMIQUE: 
APPLICATION  A  LA  GESTION  D'UNE  RE- 
TENUE  POUR  LTRRIGATION). 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 

Z.  X.  Fang,  B.  Voron,  and  C.  Bocquillon. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  4,  p  415-424,  August  1989.  1  fig,  7  ref.  English 
summary. 

Descriptors:  'Reservoir  operation,  'Dynamic  pro- 
gramming, 'Model  studies,  'Multipurpose  reser- 
voirs, 'Irrigation  operation,  Water  supply,  Water 
demand,  Water  deficit,  Electric  power  production. 

A  dynamic  programming  model  is  presented  for 
reservoir  whose  main  purpose  is  to  satisfy  agricul- 
tural water  needs.  Other  purposes  which  must  be 
taken  into  consideration  are  drinking  water  supply 
and  hydropower  production.  An  approach  is  pro- 
posed to  determine  the  crop  yield  response  to 
water  deficits.  A  particular  state  variable  (crop 
state)  is  defined  for  stating  the  optimization  prob- 
lem of  the  reservoir  operation  as  a  classical  dynam- 
ic programming  one.  The  different  hydrological 
and  climatological  random  variables  are  treated 
with  different  statistical  assumptions.  The  irriga- 
tion water  demand  is  forecast,  but  only  the  expect- 
ed value  is  taken  into  consideration  for  simplifica- 
tion. Stochastic  programming  is  used  with  a 
Markov  model  for  weekly  flow  forecasting.  An 
example  is  presented  to  examine  the  proposed 
models.  (Author's  abstract) 
W90-00939 


OPERATION  OF  WATER  SUPPLY  RESER- 
VOIRS BY  'CONTROL  BANDS'  DERIVED  BY 
SIMULATION. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Civil  Engineering. 

A.  J.  Tollow. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  4,  p  449-463,  August  1989.  4  fig,  20  ref. 

Descriptors:  'Water  supply,  'Reservoir  operation, 
'Simulation,   Optimization,    Computers,   England. 

Simulation  is  one  method  used  to  derive  control 
rules.  It  is  non-optimal.  One  way  of  circumventing 
the  non-optimality  is  to  employ  a  'control  band', 
which  may  in  some  respects  be  likened  to  a  permis- 
sible deviation  from  the  mean  (the  control  rule). 
The  concept  is  applicable  to  both  on-stream  and 
off-stream  reservoirs.  The  systems  where  the  idea 
was  developed  were  the  Ely  Ouse-Essex  and  later 
Rutland  Water  in  the  UK.  The  start  was  a  'family' 
of  simulation-derived  operating  rules  for  each  res- 
ervoir. Both  mainframe  and  microcomputers  were 
used  for  the  Rutland  Water  simulation  and  subse- 
quent operations.  The  aim  was  to  develop  an  oper- 
ating strategy  for  deployment  by  the  controllers. 
Only  in  severe  climatic  abnormality  would  the 
hydrologist  need  to  modify  the  programme.  Warn- 
ings that  problems  were  developing  would  be 
highlighted  when  actual  problems  were  develop- 
ing would  be  highlighted  when  actual  reservoir 
levels  were  seen  to  fall  outside  the  'control  band', 
the  paper  gives  reasons  for  making  use  of  simula- 
tion and  indicates  some  of  the  benefits.  Possible 
future  work  to  upgrade  both  the  operation  and  the 
development  of  both  schemes  is  suggested.  Al- 
though simulation  was  used  in  the  two  cases 
quoted,  the  basic  idea  may  also  be  readily  adapted 
to  forms  of  linear  programming.  Continued  devel- 
opment of  the  concept  of  the  'control  band'  is 
possible.  (Author's  abstract) 
W90-00941 


4B.  Groundwater  Management 


MODELING  SUBSURFACE  DRAINAGE  AND 
WATER  MANAGEMENT  SYSTEMS  TO  ALLE- 
VIATE POTENTIAL  WATER  QUALITY  PROB- 
LEMS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field   5G. 
W90-00016 


RESOURCE  DOCUMENT:  FOR  THE  CONSID- 
ERATION OF  THE  TULALIP  AQUIFER  AS  A 
SOLE  SOURCE  AQUIFER. 

Environmental   Protection  Agency,   Seattle,  WA. 

Office  of  Ground  Water. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00144 


SUBSURFACE  STORAGE  OF  FRESHWATER 
IN  SOUTH  FLORIDA:  A  DIGITAL  MODEL 
ANALYSIS  OF  RECOVERABILITY. 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

M.  L.  Meritt. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2261,  1985.  44p,  20  fig,  1  tab, 
24  ref. 

Descriptors:  'Saline-freshwater  interfaces,  'Model 
studies,  'Groundwater  reservoirs,  'Water  storage, 
'Florida,  'Hydraulic  models,  'Groundwater 
budget,  Geohydrology,  Aquifers,  Injection, 
Groundwater  mining,  Solute  transport,  Ground- 
water movement. 

As  part  of  a  study  of  the  feasibility  of  recovering 
freshwater  injected  and  stored  underground  in 
south  Florida,  a  digital  solute  transport  model  was 
used  to  investigate  the  relation  of  recovery  effi- 
ciency to  the  variety  of  geohydrologic  conditions 
that  could  prevail  in  brackish  artesian  aquifers  and 
to  a  variety  of  management  alternatives.  A  loss  of 
recovery  efficiency  is  caused  by:  (1)  processes 
causing  mixing  of  injected  freshwater  with  native 
saline  water  (hydrodynamic  dispersion),  (2)  proc- 
esses causing  the  more  or  less  irreversible  displace- 
ment of  the  injected  freshwater  with  respect  to  the 
well  (buoyancy  stratification,  background  hydrau- 
lic gradients,  and  interlayer  dispersion),  or  (3) 
processes  causing  injection  and  withdrawal  flow 
patterns  to  be  dissimilar  (directionally  biased  well- 
bore  plugging,  and  dissimilar  injection  and  with- 
drawal schedules  in  multiple-well  systems).  Other 
results  indicated  that  recovery  efficiency  improves 
considerably  with  successive  cycles,  providing  that 
each  recovery  phase  ends  when  the  chloride  con- 
centration of  withdrawn  water  exceeds  established 
criteria  for  potability  (usually  250  mg/L),  and  that 
freshwater  injected  into  highly  permeable  or 
highly  saline  aquifers  (such  as  the  'boulder  zone') 
would  buoy  rapidly.  Many  hydrologic  conditions 
were  posed  for  model  analysis.  To  have  obtained 
comparable  results  with  operational  testing  would 
have  been  more  costly  by  orders  of  magnitude. 
(Lantz-PTT) 
W90-00200 


WELL  SYSTEM  TO  RECOVER  USABLE 
WATER  FROM  A  FRESHWATER-SALTWATER 
AQUIFER  IN  PUERTO  RICO. 

Geological    Survey,    San    Juan,    PR.    Water    Re- 
sources Div. 
A.  L.  Zack. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2328,  1988.  15p,  13  fig,  3  ref. 

Descriptors:  'Puerto  Rico,  'Groundwater  man- 
agement, 'Wells,  'Potable  water,  'Coastal 
aquifers,  Saline  water  intrusion,  Aquifers,  Ground- 
water quality,  Groundwater  mining,  Groundwater 
movement,  Chlorides. 

Aquifers  in  coastal  areas  of  Puerto  Rico  commonly 
contain  limited  quantities  of  freshwater  that  occur 
as  a  thin  layer  at  the  surface  of  the  water  table. 
Many  wells  have  been  abandoned  because  well 
screens  were  inadvertently  placed  in  saltwater 
parts  of  the  aquifer.  A  scavenger/production  well 
couple  that  can  be  installed  in  an  abandoned  well, 
screened  in  both  freshwater  and  saltwater  parts  of 
the  aquifer,  provides  an  effective  method  for  ex- 
tracting freshwater  from  the  well.  Withdrawal  of  a 
sufficient  quantity  of  water  having  low  chloride 
concentrations,  by  use  of  a  well  couple,  depends 
on  the  upward  movement  of  saltwater  within  the 
aquifer  when  the  well  is  pumped.  Upward  move- 
ment of  saltwater  depends  on  the  relative  concen- 
trations of  chloride  in  the  borehole  and  on  the 
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distribution  of  horizontal  and  vertical  hydraulic 
conductivity  ol  th<  aquifei    Foi  any  well  sen  ened 

in   an   aquifer   thai    contains   both    freshwater   and 

saltwater,  a  family  of  curves  can  be  constructed  to 

represent   all   combinations  of  pumpmg   rales  and 

corresponding  chloride  loads  when  the  scavenger 

well  and  the  production  well  are  being  pumped 
simultaneously.  The  curves  permit  estimates  of  op- 
timal withdrawals  of  freshwater  based  on  thl  I 
sired  pumping  rates  and  the  levels  of  chloridi 
concentration  required  for  each  well  (Author's 
abstract) 
W90-00225 


GROUNDWATER  RESTORATION  FIELD 
TEST  AT  THE  HOE  CREEK  UNDERGROUND 
COAL  GASIFICATION  SITE. 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For   primary   bibliographic   entry   see   Field    5G 

W90-00245 


ASSESSMENT  OF  GROUNDWATER  POTEN- 
TIAL FOR  CONJUNCTIVE  WATER  USE  IN  A 
LARGE  IRRIGATION  PROJECT  IN  INDIA. 

Punjab     Agricultural     Univ.,     Ludhiana    (India). 
Dept.  of  Soil  and  Water  Engineering 
S.  K.  Sondhi,  N.  H.  Rao,  and  P.  B.  S.  Sarma 
Journal  of  Hydrology  JHYDA7,  Vol.  107,  No   1-4 
p  283-295,   March   30   1989.   6  fig,   3   tab,   9   ref 

Descriptors:  *Conjunctive  use,  "Water  use, 
'Groundwater  potential,  'India,  •Surface-ground- 
water  relations,  "Irrigation  engineering,  Irrigation 
practices,  Spatial  distribution,  Irrigation  programs, 
Groundwater  recharge. 

In  many  large-surface  irrigation  projects,  the  po- 
tential for  groundwater  development  has  increased 
significantly.  The  additional  potential  can  be  used 
to  develop  conjunctive  water  management  plans 
for  augmenting  canal  water  supplies  and  increasing 
agricultural  productivity  in  the  project  area,  if  its 
spatial  distribution  is  also  known.  A  methodology 
for  determining  the  available  additional  ground- 
water potential  and  its  distribution  in  the  Mahi 
Right  Bank  Canal  Project  in  Gujarat  is  presented. 
The  procedure  is  based  on  the  use  of  specific 
empirical  constants  for  estimating  groundwater  re- 
charge from  the  water  conveyance  and  distribution 
system  and  the  annual  water  balance  of  the  project. 
The  spatial  distribution  of  groundwater  potential  is 
determined  by  'recharge  distribution  coefficients' 
derived  from  a  digital  simulation  model  of  the 
groundwater  basin  of  the  project  area.  The  avail- 
able annual  groundwater  potential  in  the  Mahi 
Right  Bank  Canal  project  in  India  is  about  265  x  10 
to  the  sixth  power  m  to  the  third  power.  This  is 
about  1.6  times  the  existing  level  of  groundwater 
abstraction.  The  spatial  distribution  of  this  poten- 
tial over  the  project  area  is  not  uniform.  It  is 
relatively  high  in  the  central  and  southern  portions 
of  the  project  area  and  is  low  at  the  northern  and 
western  boundaries.  (Author's  abstract) 
W9O-00367 


WATER  FARMS  AND  TRANSFER  CONFLICTS 
IN  ARIZONA,  USA:  A  PROPOSED  RESOLU- 
TION  PROCESS. 

Department  of  Geography  and  Regional  Develop- 
ment, University  of  Arizona,  Tucson,  AZ  85721 
For  primary  bibliographic  entry  see  Field  6E 
W90-00453 


GROUNDWATER        TABLE        SIMULATION 
PRACTICES  RICE      IRRIGATION 

Institute  of  Flood  Control  and  Drainage  Research 
Dacca  (Bangladesh). 

For  primary  bibliographic  entry  see  Field  3F. 
W  VU-LHJX79 


EF2S2  OF  WATER  DEPTH  IN  GROUND- 
WATER RECHARGE  3ASINS  ON  INFILTRA- 
TION. 

Agricultural     Research     Service,     Phoenix      AZ 

Water  Conservation  Lab. 

For   primary   bibliographic   entry   see   Field    2G 


WW  00X81 


URBAN    GROUNDWATER    RISE    CONTROL: 

King    Abdulaziz    Univ.,    Jeddah    (Saudi    Arabia) 
Dept  <>i  Civil  Engineering. 

I  "i  primary  bibliographic  entry  see  Field  44 

W90-00XX4 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


DEVELOPMENTS  IN  ECOLOGICAL  MODEL- 

Royal  Danish  School  of  Pharmacy,  Copenhagen 

Dept.  of  Pharmaceutical  Chemistry. 

For  primary  bibliographic  entry  see  Field  7C 

W90-OOOO3 


IMPACTS  OF  A  PROPOSED  COAL  MINI  IN 
THE  FLATHEAD  RIVER  BASIN. 

International  Joint  Commission-United  States  and 
Canada,  Washington,  DC. 
December  1988.  26p,  2  append. 

Descriptors:  "Resources  development,  "Environ- 
mental effects,  "Coal  mine  effects,  "Ecological  ef- 
fects, "Coal  mines,  "Flathead  River,  Water  pollu- 
tion prevention,  Evaluation,  Management  plan- 
ning, Fish,  Project  planning,  International  waters, 
Watershed  management. 

In  parallel  letters  from  the  Governments  of  the 
United  States  and  Canada  in  December  1984  and 
February  1985  respectively,  the  International  Joint 
Commission  was  requested  to  examine  and  report 
on  the  water  quality  and  quantity  of  the  Flathead 
River,  with  respect  to  the  transboundary  water 
quality  and  quantity  implications  of  the  proposed 
coal  mine  on  Cabin  Creek,  a  tributary  of  the  Flat- 
head River.  Following  this  examination,  the  Com- 
mission recommends  that,  in  order  that  Govern- 
ments can  ensure  that  the  provisions  of  Article  IV 
of  the  Boundary  Waters  Treaty  are  honored  in  the 
matter  of  the  proposed  coal  mine  at  Cabin  Creek  in 
British  Columbia:  (1)  the  mine  proposal  as  present- 
ly defined  and  understood  not  be  approved;  (2)  the 
mine  proposal  not  receive  regulatory  approval  in 
the  future  unless  and  until  it  can  be  demonstrated 
that  the  potential  transboundary  impacts  identified 
in  the  report  of  the  Flathead  River  International 
Study  Board  have  been  determined  with  reasona- 
ble certainty  and  would  constitute  a  level  of  risk 
acceptable  to  both  Governments,  and  the  potential 
impacts  on  the  sport  fish  populations  and  habitat  in 
the  Flathead  River  system  would  not  occur  or 
could  be  fully  mitigated  in  an  effective  and  assured 
manner;  and  (3)  the  Governments  consider,  with 
the  appropriate  jurisdictions,  opportunities  for  de- 
fining and  implementing  compatible,  equitable  and 
sustainable  development  activities  and  manage- 
ment strategies  in  the  upper  Flathead  River  basin 
(Lantz-PTT) 
W90-00128 


ASSESSMENT  OF  WATER  RESOURCES  IN 
LEAD-ZINC  MINED  AREAS  IN  CHEROKEE 
COUNTY,  KANSAS,  AND  ADJACENT  AREAS. 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
T.  B.  Spruill. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2268,  1987.  68p,  23  fig,  26  tab 
45  ref. 

Descriptors:  "Mining  effects,  "Water  pollution 
sources,  "Groundwater  pollution,  "Groundwater 
quality,  "Lead,  "Zinc,  "Kansas,  Mine  drainage, 
Aquifers,  Sulfates,  Silica,  Cadmium,  Manganese 
Iron,  Dissolved  solids,  Fate  of  pollutants. 

A  study  was  conducted  to  evaluate  water  re- 
sources problems  related  to  abandoned  lead  and 
zinc  mines  in  Cherokee  County,  Kansas,  and  adja- 
cent areas  in  Missouri  and  Oklahoma.  Past  mining 
activities  have  caused  changes  in  the  geohydrology 


"i    the    area     Discharge    of    mme-con laminated 
mndwatei  to  Tar  (       I  •.,  ..,,,,ma 

rrom  drill  holes  and  shafts  where  the  potcntiome 
tnc  surface  of  the  shallow  aquifer  is  above  the  land 
surface  Pumping  ol  the  deep  aquifer  has  resulted 
in  a  potential  for  downward  movement  of  water 
Iron,  the  shallow  aquifer  Waler  from  mines  in  the 
eastern  area  contained  dissolved  solids  conceiilra- 
nous  ol  <  500  rng/L  a  median  pH  of  3  9,  sulfate 
concentrations  that  ranged  between  98  and  290 
mg/L,  and  median  concentrations  for  zinc  of 
37,600  micrograms/L  (ug/L;  for  lead  of  240  ug/L 
for  cadmium  of  180  ug/L,  for  iron  of  70  ug/L  for 
manganese  of  240  ug/L,  and  lor  silica  of  15  mg/L 
Water  from  mines  in  the  western  area  contained 
dissolved  solids  concentrations  of  generally  >  500 
mg/L,  a  median  pH  of  6.8,  sulfate  concentrations 
that  ranged  between  170  and  2,150  mg/L  and 
median  concentrations  for  zinc  of  3,200  ug/L,  for 
lead  of  0  ug/L  (minimum  detection  limit  is  10  ug/ 
L,  for  cadmium  of  6  ug/L,  for  iron  of  840  ug/L 
for  manganese  of  440  ug/L,  and  for  silica  of  1 1 
mg/L.  No  conclusive  evidence  of  lateral  migration 
of  water  from  the  mines  into  domestic  well  waler 
supplies  in  the  shallow  aquifer  was  found  in  the 
study  area  in  Kansas  Effects  of  abandoned  lead 
and  zinc  mines  on  tributaries  of  the  Spring  River  in 
the  eastern  area  are  most  severe  in  Short  Creek 
Drainage  from  tailings  cause  large  concentrations 
ot  sulfate,  zinc,  and  cadmium  in  Tar  Creek  in 
Kansas  Compared  with  four  other  major  streams 
in  the  western  area  in  Kansas,  Tar  Creek  contained 
the  largest  low  flow  concentrations  of  sulfate  (910 
mg/L),  zinc  (5,800  ug/L),  and  cadmium  (40  ue/L) 
(Lantz-PTT)  ^    ' 

W90-00201 


RELATION  OF  URBAN  LANDUSE  AND  DRY- 
WEATHER,  STORM,  AND  SNOWMELT  FLOW 
CHARACTERISTICS  TO  STREAM-WATER 
QUALITY,  SHUNGANUNGA  CREEK  BASIN 
TOPEKA,  KANSAS. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  M.  Pope,  and  H.  E.  Bevans. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225   USGS 
Water-Supply  Paper  2283,  1987.  39p,  17  fig,  U  tab 
21  ref. 

Descriptors:  "Urban  hydrology,  "Urban  runoff, 
"Rainfall-runoff  relationships,  "Land  use,  "Water 
quality,  "Environmental  effects,  "Flow  profiles. 
Lead,  Zinc,  Runoff,  Drought,  Storm  runoff; 
Sodium,  Dissolved  solids,  Chlorides,  Overland 
flow. 

An  investigation  was  conducted  to  provide  the 
data  and  interpretation  necessary  to  determine  the 
effects  of  runoff  from  urban  areas  on  the  water 
quality  characteristics  of  receiving  streams.  Water 
quality  characteristics  for  three  streamflow  condi- 
tions were  determined:  (1)  dry  weather  stream- 
flow-a  combination  of  base  flow  and  point  source 
contributions,  (2)  storm  streamflow-mainly  pro- 
vided by  overland  runoff  from  storms,  and  (3) 
snowmelt  streamflow-mainly  provided  by  over- 
land runoff  from  snowmelt.  Median  concentrations 
of  trace  metals  and  nutrients  were  larger  in  storm 
streamflow  than  in  dry  weather  streamflow. 
Median  concentrations  of  total  lead  and  zinc  were 
largest  in  storm  streamflow  from  the  more  urban 
basins.  Median  concentrations  of  dissolved  sodium, 
chloride,  and  solids  in  snowmelt  streamflow  at  all 
study  sites  averaged  218%  larger  for  dissolved 
sodium,  296%  larger  for  dissolved  chloride,  and 
71%  larger  for  dissolved  solids  relative  to  median 
concentrations  in  dry  weather  streamflow.  Multi- 
ple correlation  and  regression  analysis  relating 
storm  runoff  volumes  and  average  constituent  con- 
centrations to  land  use  and  storm  characteristics 
produced  significant  relations  for  storm  runoff 
volume,  total  lead,  total  zinc,  and  suspended  sedi- 
ment. (Lantz-PTT) 
W90-00205 


RELATIONS  BETWEEN  QUALITY  OF  URBAN 
RUNOFF  AND  QUALITY  OF  LAKE  ELLYN  AT 
GLEN  ELLYN,  ILLINOIS. 

R.  G.  Striegl,  and  E.  A.  Cowan. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2301,  1987.  59p,  27  fig,  20  tab, 
60ref. 

Descriptors:  "Urban  hydrology,  *Water  pollution 
sources,  "Water  quality,  "Urban  runoff,  "Lake 
Ellyn,  "Illinois,  Chemical  analysis,  Suspended  sedi- 
ments, Organic  compounds,  Seasonal  variation, 
Limnology,  Lake  sediments,  Metals. 

Comparison  of  flow  and  chemical  data  collected  at 
the  principal  inlet  and  at  the  outlets  of  Lake 
Ellyn-an  urban  lake  in  the  Chicago  metropolitan 
area  shows  that  detention  storage  alters  the  dis- 
charge and  the  quality  of  urban  runoff.  Peak  water 
discharge  and  variation  in  the  concentration  of 
constituents  transported  by  the  runoff  are  usually 
reduced.  Mass  balance  relations  based  on  compari- 
son of  measured  constituent  loads  at  the  inlet  and 
the  outlets  show  that  the  lake  is  very  efficient  in 
trapping  suspended  solids,  suspended  sediment, 
and  sediment-associated  metals.  Calculated  trap  ef- 
ficiencies for  many  dissolved  constituents  were 
negative.  However,  negative  efficiencies  appear  to 
be  influenced  mostly  by  insufficient  sampling  in 
winter.  Trap  efficiencies  for  nitrogen  and  phospho- 
rus are  intermediate  to  those  determined  for  other 
constituents.  Solids  accumulate  on  the  lake  bottom 
as  organic-rich  muds  that  reduce  lake  storage  and 
cover  potential  habitat  for  aquatic  organisms.  Lake 
sediments,  particularly  fine-grained  sediments, 
have  elevated  concentrations  of  metals  associated 
with  them.  Several  organic  compounds,  not  detect- 
ed in  inlet  or  outlet  water  samples,  were  detected 
in  a  lake  sediment  sample  collected  near  the  inlet. 
Concentrations  of  many  constituents  dissolved  in 
lake  water  are  seasonally  cyclic,  with  annual  con- 
centration peaks  occurring  during  the  winter.  Es- 
tablishment and  maintenance  of  desirable  benthic 
invertebrate  and  fish  populations  appear  to  be  in- 
hibited by  sediment  deposition.  (Author's  abstract) 
W90-00212 


NATURAL  RESOURCES  AND  ENVIRONMEN- 
TAL MANAGEMENT  IN  INDONESIA:  AN 
OVERVIEW. 

Agency  for  International  Development,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-00250 


RESPONSE  OF  FISH  COMMUNITIES  TO 
HABITAT  ALTERATION  IN  A  SMALL  OZARK 
STREAM. 

Forest  Service,  Russellville,  AR. 

D.  J.  Ebert,  and  S.  P.  Filipek. 

Proceedings  of  the  Arkansas  Academy  of  Science 

AKASAO,  Vol.  42,  p  28-32,  1988.  3  tab,  40  ref. 

Descriptors:  "Aquatic  habitats,  "Lotic  environ- 
ment, "Stream  biota,  "Channeling,  "Highway  ef- 
fects, "Fish  populations,  "Streams,  Streamflow, 
Biomass,  Arkansas,  Riparian  vegetation,  Particle 
size,  Species  composition,  Low  flow,  Channel  ero- 
sion. 

From  1984  to  1986,  the  Arkansas  Highway  and 
Transportation  Department  reconstructed  and  up- 
graded a  portion  of  State  Highway  123  west  of 
State  Highway  7.  As  a  result  of  the  construction, 
portions  of  Haw  Creek,  a  third  order  stream  in  the 
Boston  Mountains  Ecoregion,  were  straighte  ~d 
and  channelized.  In  reconstructing  stream  reaches, 
stream  banks  were  riprapped  and  vegetated,  ga- 
bions constructed  and  positioned,  stream  substrates 
and  pool/riffle  ratios  altered.  Channelized  reaches 
became  wide  and  shallow,  lacking  overstory  cover 
and  pools.  Substrate  particle  size  changed  from 
boulder/rubble  to  rubble/gravel/sand  and  velocity 
increased.  Campostoma  anomalum,  Notropis 
boops,  and  Etheostoma  spectabile  accounted  for 
more  than  80  percent  of  all  fish  captures.  This 
represented  a  shift  from  piscivore  and  insectivore/ 
piscivore  to  herbivore  and  insectivore  dominated 
feeding  guilds.  Natural  channel  reaches  had  more 
complex  fish  communities  and  greater  abundance 
of  sunfish  and  catfish  (primarily  deeper  water 
groups).  Immediately  after  channelization,  altered 
reaches  had  a  larger  biomass  than  natural  reaches 
(0.43-0.26  g/sq  m).  The  summer  following  alter- 


ation channeled  segements  were  nearly  dry  and 
biomass  decreased  dramatically  (0.06-0.11  g/sq  m). 
One  year  post  channelization,  altered  reaches  had 
eroded,  scoured  and  deepened  at  their  headwaters, 
and  embedded.  Fish  community  composition  in 
altered  reaches  stabilized  to  a  riffle-type  assem- 
blage dominated  by  the  herbivore  Campostoma 
anomalum.  (Author's  Abstract) 
W90-00282 


PERCIVAL  CREEK  CORRIDOR  PLAN. 

Thurston    Regional    Planning    Council,    Olympia, 

WA. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-00326 


BIOECONOMIC  APPROACH  TO  ESTIMAT- 
ING THE  ECONOMIC  EFFECTS  OF  WATER- 
SHED DISTURBANCE  ON  RECREATIONAL 
AND  COMMERCIAL  FISHERIES. 

California   Univ.,   Davis.   Div.   of  Environmental 

Studies. 

J.  B.  Loomis. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  1,  p  83-87,  January-February  1989.  1 

fig,  2  tab,  27  ref. 

Descriptors:  "Clear-cutting,  "Forest  management, 
"Commercial  fishing,  "Montana,  "Cost-benefit 
analysis,  "Fisheries,  "Sport  fishing,  "Logging, 
"Recreation,  Watershed  management,  National 
parks,  Siuslaw  National  Forest,  Porcupine-Hyalite 
Wilderness. 

The  change  in  value  of  recreational  and  commer- 
cial fisheries  caused  by  timber  harvesting  and  road 
building  on  two  national  forests  was  measured 
using  an  improved  bioeconomic  approach.  Hydro- 
logic  models  were  linked  with  fisheries  models  to 
predict  the  change  in  catchable  fish  populations 
due  to  watershed  disturbances  from  road  building 
and  timber  harvests.  A  simple  bioeconomic  model 
of  recreational  fishing,  estimated  using  the  travel- 
cost  method,  was  applied  to  measure  the  incremen- 
tal change  in  economic  value  of  the  fisheries  under 
different  levels  of  watershed  disturbance.  The  re- 
sults indicated  that,  for  the  Siuslaw  National 
Forest,  clearcutting  on  about  87,000  acres  resulted 
in  a  loss  of  about  84,000  salmon  and  24,000  steel- 
head  trout  over  the  30-year  period  studied.  The 
economic  value  of  these  lost  fish  to  recreational 
and  commercial  anglers  is  $2  million.  For  the 
Porcupine-Hyalite  Wilderness  study  area  in  Mon- 
tana, the  results  indicated  a  $3.5  million  loss  in  the 
value  of  trout  fishing  over  a  50-year  period  from 
timber  harvesting  in  the  Gallatin  and  Yellowstone 
River  drainages.  (Author's  abstract) 
W90-00333 


LAND  USE  IMPACTS  OF  PRIVATE  SEWAGE 
SYSTEMS  IN  WISCONSIN. 

Wisconsin  Univ.,   Madison.   Dept.   of  Urban  and 

Regional  Planning. 

H.  M.  Jacobs,  and  M.  E.  Hanson. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  2,  p  149-152,  March-April  1989.  3  fig, 

1  tab,  15  ref. 

Descriptors:  "Land  development,  "Septic  tanks, 
"Mound  sewage  systems,  "Wastewater  treatment, 
"Sewer  systems,  "Land  use,  "Wisconsin,  Land 
management,  Urbanization,  On-site  systems. 

Rural  and  suburban  development  has  been  and  will 
continue  to  depend  upon  private  on-site  sewage 
disposal  systems.  Changing  technologies  (such  as 
mound  systems)  for  sewage  disposal  that  reduce 
site  limitations  to  development  have  raised  a  broad 
set  of  land  use  concerns.  Based  on  a  study  in 
Wisconsin,  the  impacts  of  new  sewage  technol- 
ogies on  rural  sprawl  and  agricultural  and  forest 
land  conversion  were  no  different  than  that  of 
conventional  on-site  systems.  The  policy  mecha- 
nisms most  suited  to  mitigating  settlement  impacts 
are  settlement  policies,  that  is,  land  use  policies. 
Private  sewage  system  policy  by  itself  is  a  limited 
and  indirect  approach  to  mitigating  these  impacts. 
The  long-term  environmental,  fiscal,  and  land  use 
impacts  of  mounds  and  holding  tanks  are  not  yet 
clear.  Mounds  have  not  yet  reached  their  design 


life,  and  issues  of  their  on-site  failure  and  how  and 
where  on-site  replacement  will  occur  have  not 
been  addressed  fully.  It  is  only  recently  that  mu- 
nicipalities and  the  state  have  begun  to  become 
aware  of  the  complexities  and  costs  of  the  disposal 
of  holding  tanks  septage.  If,  as  it  appears,  these 
problems  will  grow  in  time,  this  may  lead  to  inter- 
est in  land  use  planning.  (Author's  abstract) 
W90-00336 


IN  SITU  NUTRIENT  ENRICHMENT  EXPERI- 
MENTS WITH  PERIPHYTON  IN  AGRICUL- 
TURAL STREAMS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

S.  J.  Bushong,  and  R.  W.  Bachmann. 
Hydrobiologia  HYDRB8,  Vol.  178,  No.  1,  p  1-10, 
July  10,  1989.  2  fig,  4  tab,  32  ref. 

Descriptors:  "Land  use,  "Streams,  "Algae,  "Limit- 
ing nutrients,  "Nitrogen,  "Phosphorus,  Water  tem- 
perature, Streamflow,  Storms. 

Four  agricultural  streams  were  examined  to  deter- 
mine if  N  or  P  was  limiting  the  growth  of  the 
attached  algal  communities.  Experiments  were 
conducted  in  situ  using  nutrient-diffusing  artificial 
substrata.  Experiments  conducted  over  a  2-year 
period  demonstrated  that  the  benthic  algal  commu- 
nities in  these  streams  were  seldom  limited  by  N  or 
P.  N  was,  however,  found  limiting  on  two  occa- 
sions when  ambient  N  levels  were  reduced.  These 
experiments  were  characterized  by  extended  low 
flows  and  warm  water  temperatures.  Large  algal 
mats  which  proliferate  during  these  periods  may  be 
responsible  for  reducing  the  available  N  to  a  limit- 
ing level.  Major  storm  events  are  thought  to  inter- 
rupt the  development  of  N  limiting  conditions  by 
scouring  the  algae  and  increasing  the  N  loading 
from  the  watershed.  Water  temperature  was  dem- 
onstrated as  an  important  factor  in  controlling 
periphyton  growth  rates  and  may  have  influenced 
algal  response  to  nutrient  input.  Ammonium  addi- 
tions often  enhanced  algal  growth  in  the  absence  of 
nitrate  stimulation.  (Author's  abstract) 
W90-00401 


POTENTIAL  WIND  AND  WATER  ERODIBI- 
LITY  OF  FOUR  LAND-USE  SYSTEMS  IN 
SOUTH-EASTERN  MONTANA,  U.S.A. 

Montana  State  Univ.,  Bozeman.  Dept.  of  History 

and  Philosophy. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00434 


ROLE  OF  THE  MISSISSIPPI  RIVER  IN  WET- 
LAND LOSS  IN  SOUTHEASTERN  LOUISI- 
ANA, U.S.A. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-00446 


GRAVEL  TRANSPORT,  GRAVEL  HARVEST- 
ING, AND  THE  CHANNEL-BED  DEGRADA- 
TION IN  RIVERS  DRAINING  THE  SOUTH- 
ERN OLYMPIC  MOUNTAINS,  WASHINGTON, 
U.S.A. 

Washington  Univ.,  Seattle.  Dept.  of  Geological 
Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-00449 


MIGRATION  AND  CONTROL  OF  PURPLE 
LOOSESTRIFE  (LYTHRUM  SALICARIA  L.) 
ALONG  HIGHWAY  CORRIDERS. 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

D.  A.  Wilcox. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  3,  p  365-370,  May-June  1989.  4  fig,  1  tab,  13 

ref. 

Descriptors:  "Weed  control,  "Aquatic  weeds,  "En- 
vironmental effects,  "Highway  effects,  "Plant 
growth,   "Flowering,   "Purple  loosestrife,   "Intro- 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


duced  species,  Distribution  patterns,  Spatial  distri- 
bution. 

The  east-west  density  gradient  and  the  pattern  and 
mode  of  migration  of  the  wetland  exotic,  purple 
loosestrife  (Lythrum  salicaria)  L.)  were  assessed  in 
a  survey  of  populations  along  the  New  York  State 
Thruway  from  Albany  to  Buffalo  to  determine  if 
the  highway  corridor  contributed  to  the  spread  of 
this  species.  During  the  peak  flowering  season  of 
late  July  to  early  August,  individual  colonies  of 
purple  loosestrife  were  identified  and  categorized 
into  three  size  classes  in  parallel  belt  transects 
consisting  of  the  median  strip  and  highway  rights- 
of-way  on  the  north  and  south  sides  of  the  road. 
Data  were  also  collected  on  the  presence  of  colo- 
nies adjacent  to  the  corridor  and  on  highway 
drainage  patterns.  Although  a  distinct  east-west 
density  gradient  existed  in  the  corridor,  it  corre- 
sponded to  the  gradient  on  adjacent  lands  and  was 
generally  influenced  by  a  major  infestation  at  Mon- 
tezuma National  Wildlife  Refuge.  The  disturbed 
highway  corridor  served  as  a  migration  route  for 
purple  loosestrife,  but  topographic  features  dictat- 
ed that  this  migration  was  short-distance  rather 
than  long-distance  process.  Ditch  and  culvert 
drainage  patterns  increased  the  ability  of  purple 
loosestrife  to  migrate  to  new  wetland  sites.  Man- 
agement strategies  proposed  to  reduce  the  spread 
of  this  wetland  threat  include  minimizing  disturb- 
ance, pulling  by  hand,  spraying  with  glyphosate, 
disking  and  mowing.  (Author's  abstract) 
W90-00458 


DIMINISHING  DISCHARGES  OF  MOUNTAIN 
SPRINGS  IN  A  PART  OF  KUMAUN  HIMALA- 
YA. 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Geolo- 
gy- 

K.  S.  Valdiya,  and  S.  K.  Bartarya. 
Current  Science  CUSCAM,  Vol.  58,  No.  8,  p  417- 
426,  April  20  1989.  8  fig,  2  tab,  1 1  ref. 

Descriptors:  'Hydrological  regime,  "India,  "Land 
use,  *Water  supply,  *Erosion,  *Springs,  Water  re- 
sources, Deforestation,  Gaula  River. 

An  appraisal  of  fast-changing  land  use  patterns  and 
their  impact  on  water  resources  was  conducted.  A 
land  use  map  was  prepared  on  the  basis  of  field 
surveys  carried  out  in  1984-85  during  geological 
and  hydrogeological  investigations,  and  compared 
with  the  Survey  of  India  toposheets  of  1963  and 
with  the  landsat  photo  of  1973.  It  was  found  that 
deforestation  of  vulnerable  slopes  has  led  to  a 
13.1%  reduction  of  the  protective  forest  cover  in 
the  22  years  prior  to  1985.  This  has  accelerated 
erosion  to  a  rate  of  170.3  cm/ 1000  years  which  has 
greatly  affected  the  hydrologic  regime  in  the 
catchment  of  the  Gaula  River,  a  tributary  of  the 
Ramganga  in  the  Kumaun  Himalaya.  These 
changes  have  resulted  in  the  drying  up  of  springs 
and  diminished  discharges  in  more  than  40%  of  the 
villages  in  the  Gaula  catchment.  During  the  past  5 
to  50  years  discharge  decreases  have  ranged  from 
25  to  75%,  and  the  flow  in  the  Gaula  River  has 
decreased  29.2%  between  1951-60  and  1961-70, 
and  38.5%  between  1971  and  1981.  In  addition, 
decreases  in  rainfall  amounting  to  9.5  to  76%  have 
occurred  between  1958  and  1986  in  many  parts  of 
the  catchment  area  and  upstream  water  has  been 
increasingly  used  for  irrigation  of  cropland. 
(White-Reimer-PTT) 
W90-00562 


RECENT  MODIFICATIONS  OF  THE  AQUAT- 
IC VEGETATION  IN  THE  ETANG  DU  VAC- 
CARES  (CAMARGUE,  FRANCE)  IN  RELATION 
WITH  THE  HUMAN  DISTURBANCES  (MODI- 
FICATIONS RECENTES  DE  LA  VEGETATION 
AQUATIQUE  DE  L'ETANG  DU  VACCARES 
(CAMARGUE,  FRANCE)  LIEES  AUX  PERTUR- 
BATIONS ANTHROPIQUES). 
Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 
logie. 

For  primary  bibliographic  entry  see  Field  2H 
W90-00600 


CHANGES   IN  STREAM  ORGANIC  MATTER 
FOLLOWING  WATERSHED  DISTURBANCE. 


Virginia  Polytechnic  Inst,  and  State  Umv  ,  lllacks- 
burg   Dept   of  Biology. 

S   W   Golladay,  J.  R    Webster,  and  I.   I     Itenfield 
Holarctic  Ecology  HOECD2,  Vol    12,  No  2,  p  96- 
105,  June  1989.  3  fig,  5  tab,  45  ref.  NSF  Grants 
BSR  8316000  and  BSR  8012093. 

Descriptors:  'Logging,  'Forest  hydrology,  'Land 
use,  'Organic  matter,  'Streams,  Environmental 
impact,  Watersheds,  I  rees,  Leaves,  North  Caroli- 
na. 

Benthic  organic  matter  was  collected  quarterly 
from  streams  draining  a  nine  year  old  clearcut,  an 
eighteen  year  old  old-field,  a  twenty-five  year  old 
successional  forest,  and  two  reference  watersheds 
at  Coweeta  Hydrologic  Laboratory  in  the  Appa- 
lachian Mountains  of  North  Carolina.  Samples 
were  separated  into  large  benthic  organic  matter 
(LBOM  >  1  mm)  and  fine  benthic  organic  matter 
(FBOM  <1  mm).  Standing  stocks  of  LBOM 
ranged  from  124  to  255  g/sq  m  AFDM  (ash  free 
dry  mass)  and  were  significantly  higher  in  streams 
draining  reference  watershed  and  the  successional 
forest  than  in  either  the  recent  clearcut  or  old-field. 
Reference  sites  exhibited  LBOM  peaks  in  late 
autumn  and  spring.  No  seasonal  patterns  were  ob- 
served in  disturbed  streams.  Standing  stocks  of 
FBOM  averaged  113  to  387  g/sq  m  AFDM,  and 
the  stream  draining  the  successional  forest  had 
significantly  higher  FBOM  levels  than  the  other 
sites.  In  reference  streams,  FBOM  abundance 
peaked  in  spring.  In  disturbed  streams,  FBOM 
standing  stocks  were  highest  in  summer  or  late 
autumn.  Standing  stocks  of  large  wood  ranged 
from  0  to  3956  g/sq  m  AFDM  and  were  signifi- 
cantly higher  in  the  reference  streams  than  in 
streams  draining  the  old-field  or  successional 
forest.  Comparisons  of  organic  matter  inputs  with 
standing  stocks  indicated  that  disturbed  streams  at 
Coweeta  receive  less  material  and  process  it  faster 
than  reference  streams.  (Author's  abstract) 
W90-00691 


SPATIAL  VARIATION  IN  FISH  COMMUNI- 
TIES IN  TWO  SOUTH-WESTERN  AUSTRA- 
LIAN RIVER  SYSTEMS. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00692 


COPPER  AND  ZINC  BALANCE  IN  SOILS, 
RICE  PLANTS  AND  AQUATIC  SYSTEMS  IN 
AN  AREA  ALONG  THE  FUCHU  PRECIPICE 
LINE,  TOKYO,  JAPAN. 

Tokyo    Univ.    of    Agriculture    and    Technology 

(Japan).  Faculty  of  Agriculture. 

M.  Okazaki,  and  S.  Saito. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43, 

No.  3/4,  p  265-275,  February  1989.  5  fig,  6  tab,  11 

ref. 

Descriptors:  'Water  pollution  sources,  'Urbaniza- 
tion, 'Irrigation  water,  'Soil  water,  'Heavy 
metals,  'Irrigation  canals,  'Japan,  Groundwater, 
Copper,  Zinc. 

The  abundance  and  distribution  of  Cu  and  Zn  in 
spring  water,  irrigation  water  and  sediment  from 
the  Fuchu  Irrigation  Canals,  ground  water  for 
irrigation,  rice  plants  and  paddy  soil  at  Tokyo 
University  of  Agriculture  and  Technology's  Hom- 
machi  Farm  were  studied.  The  balance  of  Cu  and 
Zn  in  the  paddy  field  at  the  Hommachi  Farm  was 
investigated.  The  discharge  of  Cu  and  Zn  influ- 
enced by  human  activities  was  observed  in  sedi- 
ment of  the  Fuchu  Irrigation  Canal,  and  rice  plants 
and  paddy  soil  at  the  Hommachi  Farm  where 
irrigation  water  from  the  Fuchu  Irrigation  Canal 
was  used  until  1970.  From  Cu  and  Zn  balance 
calculated,  several  hundred  years  are  needed  to 
decrease  by  half  the  present  level  of  these  metals  at 
the  Hommachi  Farm.  (Author's  abstract) 
W90-008U 


URBAN    GROUNDWATER    RISE    CONTROL: 
CASE  STUDY. 

King    Abdulaziz    Univ.,    Jeddah    (Saudi    Arabia). 
Dept.  of  Civil  Engineering. 


O  S  Abu-Pizaiza,  H  Z  Sankaya,  and  M  Z  Ah 

Khan 

Journal    ol    Irrigation    and    Drainage    Engineering 

(ASCE)    JIDLDH,   Vol     115,   No    4 

August  1989.  15  fig,  2  tab,  5  ref,  append 

Descriptors:  'Urban  hydrology,  'Wastewater  dis- 
posal, 'Groundwater  management,  'Groundwater 
level,  'Water  quality  control,  'Drainage  systems, 
Soil  conservation,  Cesspools,  Leachales, 
Wastewater  pollution,  Groundwater  recharge, 
Vertical  flow,  Observation  wells,  Hydraulic  con- 
ductivity, Sewer  systems.  Irrigation  districts, 
Urban  drainage,  Computer  programs,  Saline  water, 
Saudi  Arabia. 

Seepage  of  wastewater  from  cesspools,  and  of 
leachate  from  green  areas  and  parks,  results  in  an 
annual  groundwater  rise  of  0  5  meters  in  Jeddah, 
Saudi  Arabia.  The  rise  causes  several  environmen- 
tal and  structural  problems  A  network  of  110 
observation  wells  has  been  built  to  collect  informa- 
tion regarding  groundwater  conditions,  and  to  esti- 
mate soil  settlement  rates  under  different  ground- 
water lowering  conditions,  and  soil  drainage  rates. 
The  hydraulic  conductivity  values  range  from  0.3 
to  0.4  meters  per  day.  The  groundwater  recharge 
is  mainly  from  cesspools  and  irrigated  areas  and  its 
rate  ranges  from  0.6  to  1.2  millimeters  per  day. 
Three  alternates,  namely  sanitary  sewer,  vertical 
drainage,  and  horizontal  drains  are  evaluated.  The 
horizontal  drainage  system  is  selected  and  a  proce- 
dure is  presented  for  its  design  in  urban  areas. 
Computer  programs  are  developed  for  the  analysis 
of  steady  and  nonsteady  flows  into  drains.  Vitrified 
clay  pipe  material  is  selected  because  of  its  local 
availability  and  resistance  to  corrosion.  The 
drained  water  is  not  suitable  for  irrigation  because 
of  its  high  salinity  and  sodium  hazard.  However, 
the  quality  of  the  drained  water  meets  the  local 
sea-discharge  standards,  and  is  therefore  dis- 
charged into  the  Red  Sea.  (Author's  abstract) 
W90-00884 


WATER  RECREATION  AND  RISK. 

Water  Research  Centre,  Medmenham  (England). 
R.  F.  Lacey,  and  E.  B.  Pike 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  13-18,  Febru- 
ary 1989.  15  ref. 

Descriptors:  'Recreation,  'Risk  assessment,  Water 
quality  standards,  Swimming,  Bioindicators. 

This  paper  deals  with  concepts  and  methods  that 
may  be  used  in  the  assessment  and  management  of 
risks  associated  with  aquatic  recreation.  It  aims  to 
explore  potential  approaches  and  to  indicate  their 
strengths  and  weaknesses.  The  paper  concentrates 
on  hazards  encountered  in  bathing,  swimming  and 
water-contact  sports  that  may  be  affected  by  water 
quality.  Aspects  discussed  include:  the  role  of  soci- 
ety in  regulating  risks  that  are  taken  voluntarily  by 
individuals;  the  difficulties  of  measuring  those  risks 
by  means  of  epidemiological  studies;  the  question- 
able predictive  power  of  bacterial  indicators  and 
the  problem  of  finding  a  satisfactory  rationale  for 
determining  the  standards  for  recreational  waters. 
(Author's  abstract) 
W90-00923 


4D.  Watershed  Protection 


SPILLWAY   PERFORMANCE   REPORT,   MIS- 
SISSIPPI, DECEMBER  1982. 

Soil  Conservation  Service,  Washington,  DC.  Engi- 
neering Div. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-00135 


TERRESTRIAL  ECOLOGY  OF  LOWER  COLO- 
RADO RIVER  BANKLINE  MODIFICATIONS. 

SWCA,  Inc.,  Tucson,  AZ. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-00148 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


IDENTIFICATION  OF  TRACE  ORGANIC  SUB- 
STANCES IN  SEWAGE-CONTAMINATED 
GROUND  WATER. 

Geological  Survey,  Denver,  CO. 
L.  B.  Barber,  E.  M.  Thurman,  and  M.  P. 
Schroeder. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  B19-B20,  8  ref. 

Descriptors:  'Pollutant  identification,  *Trace 
levels,  'Wastewater  pollution,  'Organic  com- 
pounds, 'Groundwater  pollution,  Aquifers,  Cape 
Cod,  Wastewater  disposal,  Trichloroethylene,  Te- 
trachloroethene,  Water  pollution  sources,  Organic 
carbon,  Volatile  organic  compounds,  Groundwat- 
er movement,  Infiltration,  Plumes. 

The  distribution  of  dissolved  organic  compounds 
in  a  sand  and  gravel  aquifer  on  Cape  Cod,  was 
studied  in  a  plume  of  sewage  contaminated 
groundwater.  The  plume  resulted  from  disposal  of 
secondary-treated  sewage  by  rapid  infiltration  at 
Otis  Air  Base.  Maximum  dissolved  organic  carbon 
(DOC)  concentrations  in  the  plume  were  5  mg/L, 
whereas  those  in  uncontaminated  groundwater  at 
the  site  were  0.7  mg/L.  Although  these  data  sug- 
gest that  the  groundwater  is  not  heavily  contami- 
nated by  organic  compounds,  water  with  very  low 
DOC  concentrations  can  contain  undesirable  levels 
of  toxic  organic  substances.  Therefore,  methods  to 
identify  trace  organic  compounds  were  tested  at 
the  site.  Three  methods  were  used  to  isolate  trace 
organic  compounds  from  groundwater  samples: 
closed-loop  stripping,  purge  and  trap,  and  liquid 
extraction.  Identification  and  quantification  of 
compounds  were  performed  by  gas  chromatogra- 
phy/mass  spectrometry  (GC/MS).  Concentrations 
of  volatile  organic  compounds  (VOC)  determined 
by  closed-loop  stripping  and  purge  and  trap  were 
generally  comparable,  with  two  major  differences: 
(1)  the  closed-loop  stripping  indicated  a  greater 
extent  of  trichloroethylene  (TCE)  and  tetrachlor- 
oethene  (PCE)  contamination  than  did  purge  and 
trap  because  closed-loop  stripping  has  a  lower 
detection  limit,  and  (2)  in  samples  where  TCE  and 
PCE  concentrations  >  10  micrograms/L,  concen- 
trations determined  by  closed-loop  stripping  were 
considerably  lower  than  concentrations  deter- 
mined by  purge  and  trap.  A  general  trend  of 
increasing  concentrations  in  the  downgradient  part 
of  the  plume  and  decreasing  concentrations  near 
the  infiltration  beds  suggests  that  VOCs  were  in- 
troduced as  a  pulse  and  are  moving  downgradient 
with  the  groundwater  flow.  Most  of  the  readily 
degradable  dissolved  organic  carbon  (DOC)  in  the 
sewage  is  removed  during  treatment  and  infiltra- 
tion at  the  disposal  site.  The  remaining  refractory 
DOC  compounds  reach  the  water  table  and  were 
detected  as  far  as  11,000  ft  from  the  infiltration 
beds.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00030 


PROBLEMS  ASSOCIATED  WITH  THE  ANAL- 
YSIS OF  PLANT  SAMPLES  IN  THE  TAR 
CREEK  STUDY. 

Geological  Survey,  Denver,  CO. 
B.  M.  Erickson,  T.  F.  Harms,  and  L.  H.  Filipek. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  D17-D20,  2  fig,  2  tab,  4 
ref. 

Descriptors:  'Tissue  analysis,  'Plant  tissues,  'Pol- 
lutant identification,  'Tar  Creek,  Chemical  analy- 
sis, Vegetation,  Emission  spectroscopy,  Atomic  ab- 
sorption spectrophotometry,  Zinc,  Fate  of  pollut- 
ants, Biological  samples,  Oklahoma. 


The  lead-zinc  mines  in  northeastern  Oklahoma 
were  abandoned  in  the  1950's  and  1960's.  Since 
1980,  mine  water  high  in  Cd,  Fe,  Pb,  and  Zn  has 
been  discharging  and  entering  Tar  Creek.  To  de- 
termine whether  the  elevated  heavy-metal  concen- 
trations and  lowered  pH  of  Tar  Creek  have  had  an 
effect  on  the  surrounding  plant  communities  and 
soils,  samples  of  grass,  sumac,  and  soil  were  col- 
lected in  May  1984  at  nine  sites  along  Tar  Creek, 
from  above  the  mining  area  to  its  confluence  with 
Neosho  River.  Major,  minor,  and  selected  trace 
elements  of  all  vegetation  samples  were  deter- 
mined by  inductively  coupled  plasma  emission 
spectroscopy  (ICP/ES).  Analytical  results  for  24 
elements  are  erratic  and  disappointing,  and  dupli- 
cate analyses  of  the  same  samples  are  not  compara- 
ble. The  high  zinc  concentrations  in  some  of  the 
samples  might  be  either  contaminating  and/or  in- 
terferring  with  the  ICP/ES;  therefore,  the  use  of 
atomic-absorption  spectrophotometry  (AAS) 
might  increase  precision.  Duplicate  samples  ana- 
lyzed with  AAS  show  greater  precision  than  the 
same  samples  analyzed  by  ICP/ES;  the  zinc  analy- 
ses by  AAS  for  all  samples  are  pending.  When  all 
zinc  results  are  complete,  As,  Cd,  Co,  Cu,  Pb,  Ni, 
Mo,  Fe,  Mg,  and  Mn  concentrations  will  also  be 
determined  by  AAS.  (See  also  W90-00022)  (Lantz- 
PTT) 
W90-00041 


FIELD  COMPARISON  OF  GROUND-WATER 
SAMPLING  DEVICES  FOR  RECOVERY  OF 
PURGEABLE  ORGANIC  COMPOUNDS. 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00047 


RECENT  DEVELOPMENTS  IN  DOWNHOLE 
SAMPLERS  FOR  ORGANIC  AND  VOLATILE 
COMPOUNDS  IN  GROUND  WATER. 

Geological  Survey,  Stennis  Space  Center,  MS. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00048 


SCREENING  FOR  VOLATILE  ORGANIC 
COMPOUNDS  IN  GROUND  WATER  BY  GAS 
CHROMATOGRAPHY  WITH  PHOTOIONIZA- 
TION  AND  HALL  DETECTORS. 

Geological  Survey,  Trenton,  NJ. 
T.  V.  Fusillo,  J.  Gibs,  J.  A.  Kammer,  and  T.  E. 
Imbrigiotta. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  F9-F10. 

Descriptors:  Geochemistry,  'Groundwater  pollu- 
tion, 'Water  analysis,  'Measuring  instruments, 
'Pollutant  identification,  'Volatile  organic  com- 
pounds, 'Gas  chromatography,  Chemical  analysis, 
Organic  compounds,  Mass  spectrometry,  Hall  de- 
tectors, New  Jersey  Performance  evaluation,  Pho- 
toionization  detectors,  Maintenance,  Detection 
limits,  Water  analysis,  Aromatic  compounds, 
Water  sampling,  Standards,  Hydrologic  data  col- 
lections. 

In  1984,  new  laboratory  instrumentation  was  in- 
stalled at  the  US  Geological  Survey's  New  Jersey 
District  laboratory  to  scan  water  samples  for  vola- 
tile organic  compounds  (VOCs).  The  analytical 
procedure  used  is  specified  by  the  US  EPA  meth- 
ods 601  (purgeable  halocarbons)  and  602  (purgea- 
ble  aromatics).  The  instrumentation  consists  of  five 
components:  a  Takmar  model  ALS  automatic  sam- 
pler, which  sequentially  sparges  up  to  10  samples; 
Tekmar  model  LSC-2  automatic  purge  and  trap 
concentrator;  Tracor  model  540  gas  chromato- 
graph  with  Hall  electrolytic  conductivity  detector 
and  photoionization  detector;  8-ft  x  0.1 -in.  ID  glass 
column  packed  with  1%  SP-1000  on  Carbopack  B 
(60/80  mesh);  and  two  Shimadzu  model  CR-3 
computing  integrators  with  a  RS-232  computer 
interface.  Since  implementation  of  this  scan,  the 
New  Jersey  Laboratory  has  analyzed  367  samples 
for  VOCs.  The  results  can  be  summarized  as  fol- 
lows: 282  samples  (77%)  contained  no  organic 
compounds  at  concentrations  >  background  on 
the  GC;  of  these,  18  were  submitted  for  GC/MS 


confirmation,  and  all  were  confirmed  to  contain  no 
detectable  compounds.  37  samples  (10%)  con- 
tained at  least  1  compound  at  a  concentration  > 
0.5  microgram/L  but  no  compounds  >  3  microg/ 
L;  of  these,  18  were  submitted  for  GS/MS  confir- 
mation, and  177  were  confirmed  to  contain  no 
compounds  at  concentrations  >  3  microg/L.  48 
samples  (13%)  contained  at  least  1  compound  >  3 
microg/L.  Of  these,  25  were  submitted  for  GC/ 
MS  confirmation,  and  22  had  at  least  1  compound 
confirmed  >  3  microg/L.  Three  problems  have 
been  identified  in  relation  to  the  screening  proce- 
dure. The  first  is  the  difficulty  in  completing  the 
screening  analysis  in  sufficient  time  to  allow  the 
submission  of  replicate  samples  for  GC/MS  analy- 
sis within  the  14-day  US  EPA  guideline.  The 
second  is  the  inability  to  store  the  GC  scan  data  on 
WATSTORE.  The  third  is  equipment  downtime, 
which  has  ranged  from  >  30%  at  startup  to  about 
15%  at  present.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00049 


APPLICATION  OF  THE  GAS  CHROMATO- 
GRAFHIC/FLAME  IONIZATION  DETECTOR 
ANALYSIS. 

Geological  Survey,  Reston,  VA. 
H.  R.  Feltz,  J.  A.  Lewis,  and  F.  L.  Cardinali. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  F11-F15,  2  fig,  1  tab. 

Descriptors:  'Measuring  instruments,  'Gas  chro- 
matography, 'Flame  photometry,  'Pollutant  iden- 
tification, 'Water  quality  control,  Monitoring,  Or- 
ganic compounds,  Mass  spectrometry,  Nitro- 
phenol,  Naphthalene,  Gasoline. 

In  an  effort  to  reduce  the  cost  of  assessing  the 
presence  and  concentration  of  organic  substances 
in  water  and  sediment,  the  US  Geological  Survey's 
National  Water  Quality  Laboratory  in  Denver, 
CO.,  offers  the  gas  chromatographic/flame  ioniza- 
tion detector  (GC/FID)  analysis  as  a  cost-effective 
and  rapid  screening  procedure  that  complements 
the  more  expensive  gas  chromatographic/mass 
spectrometric  (GC/MS)  analysis  for  semivolatile 
organic  compounds.  The  GC/FID  analysis,  or 
'FID  scan,'  provides  semiquantitative  data  that 
may  be  used  in  reconaissance  or  monitoring  stud- 
ies. Among  the  potential  applications  of  the  FID 
scan  are:  (1)  screening  a  large  number  of  samples 
from  one  or  more  sites  for  the  presence  of  organic 
substances;  (2)  hydrocarbon  'fingerprinting,'  where 
specific  compounds  such  as  nitrophenol,  naphtha- 
lene, gasoline,  or  fuel  oil  may  be  a  problem;  or  (3) 
as  followup  monitoring  of  specific  organic  com- 
pounds that  have  been  identified  by  GC/MS  analy- 
sis. (See  also  W90-00022)  (Lantz-PTT) 
W90-00050 


EVALUATION      OF      FOUR      FIELD-DETER- 
MINED      CHARACTERISTICS       USED       AS 
WATER-QUALITY  INDICATORS  DURING  AQ- 
UIFER   SAMPLING    FOR    PURGEABLE    OR- 
GANIC COMPOUNDS. 
Geological  Survey,  Trenton,  NJ. 
J.  Gibs,  and  T.  E.  Imbrigiotta. 
IN:  U.S.   Geological   Survey   Program  on  Toxic 
Waste-Ground-Water    Contamination:     Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  F19-F21,  1  fig,  1  tab. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Sampling,  'Water  quality  control,  'Ground- 
water quality,  'Organic  compounds,  Monitoring, 
Field  tests,  Hydrogen  ion  concentration,  Dissolved 
oxygen,  Water  temperature,  Ultraviolet  radiation, 
Indicators,  Performance  evaluation,  Water  sam- 
pling, Aquifers. 

A  critical  element  of  any  groundwater  sampling 
program  is  to  ensure  that  the  samples  taken  are 
representative.  Tests  were  run  at  two  wells  to 
determine  the  best  indicator  for  changes  in  purgea- 
ble organic  compounds  (POC)  concentrations  as 
the  well  casing  is  flushed.  Field  measurements  of 
chloride   ion,   ultraviolet   absorbance   at   254   nm, 
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specifii  conductance,  pH,  dissolved  oxygen,  and 
watei  temperature  were  taken  and  compared 
Temperature,   Do  and  pii   failed  to  follow  the 

concentrations   of   POC    well     However,    specific 

conductance  followed  the  trends  ol  tht  POC  con- 
centrations at  both  wells,  and  chloride  ion  and 
ultraviolet  ahsorbance  followed  the  POC  concen- 
trations during  the  transient  phase  more  closely 
than  specific  conductance;  the  ultraviolet  ahsor- 
banee followed  the  POC  transient  trends  much 
more  closely  than  the  other  field  measurements  at 
one  well.  Neither  water  temperature,  pH,  nor  dis- 
solved oxygen  reflected  the  small  fluctuations  in 
POC  concentrations  during  10  hours  of  steady- 
state  sampling.  Ultraviolet  absorbance  followed 
the  POC  concentrations  more  closely  than  chlo- 
ride ion  where  aromatic  purgeable  organic  com- 
pounds were  present,  and  chloride  ion  followed 
the  POC  concentrations  more  closely  than  specific 
conductance  under  steady-state  conditions.  Thus, 
no  reliable  general  field  indicator  for  POC  concen- 
tration variability  was  found  in  this  study.  (See  also 
W90-00022)  (Lantz-PTT) 
W90-00051 


ATMOSPHERIC  DEPOSITION;  NORTH  DA- 
KOTA'S EXPERIENCE. 

North  Dakota  State  Dept.  of  Health,  Bismarck. 
Div.  of  Hazardous  Waste  Management  and  Special 
Studies. 

M.  R.  Deutschman. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  275-284,  1  fig,  4 
tab,  4  ref. 

Descriptors:  *North  Dakota,  *Acid  rain,  *Path  of 
pollutants,  *Acid  rain  effects,  *Pollutant  identifica- 
tion, Nitrates,  Air  pollution,  Water  pollution  ef- 
fects, Monitoring,  Hydrogen  ion  concentration, 
Aluminum,  Iron,  Zinc,  Manganese,  Nitrites,  Sul- 
fates. 

The  chemistry  of  wetfall  and  dryfall,  and  the  asso- 
ciated air  quality  and  surface  meteorological  con- 
ditions have  been  investigated  in  a  systematic 
manner  within  North  Dakota  since  August  1980. 
Coordinated  by  the  North  Dakota  State  Depart- 
ment of  Health  (NDSDH).  The  goals  of  the 
project  were  to  determine  the:  (a)  inorganic  com- 
position of  wetfall  and  dryfall  (dustfall);  (b)  impor- 
tant natural  and  anthropogenic  influences  on  the 
chemical  quality  of  regional  deposition;  and  (c) 
possible  spatial  and  temporal  trends  in  deposition 
chemistry  related  to  changes  in  land  use,  industrial 
activity,  and  meteorological  conditions.  Based  on 
the  1980-1984  data  from  the  Department's  event- 
based  monitoring  sites,  North  DAkota  wetfall  is 
characterized  by  greater  free  acidity  than  generally 
reported  for  the  northern  plains.  Quality  assurance 
data,  although  based  on  a  small  sample  size,  indi- 
cated a  decrease  of  0.25  units  for  the  mean  pH  of 
acid  soaked  buckets  compared  to  water-rinsed 
buckets.  The  most  abundant  trace  elements  were 
aluminum,  iron,  zinc  and  manganese.  Manganese 
and  zinc  were  present  primarily  in  the  soluble 
fraction,  while  aluminum  and  iron  were  present 
primarily  in  the  insoluble  fraction.  Agricultural 
activity  had  an  important  impact  on  wetfall  chem- 
istry in  North  Dakota.  Data  from  the  Department's 
monitoring  sites  indicate  inverse  relationships  be- 
tween the  concentrations  of  alkaline  earth  metals 
(e.g.,  Ca,  Mg)  and  pH,  intimating  their  importance 
in  neutralizing  acidity.  Monthly  mean  NH4(  +  ) 
and  N03(-)  concentrations  peaked  in  July  and 
August,  the  presumed  periods  of  peak  biological 
activity.  The  mean  annual  wet  deposition  of  sulfate 
ranged  from  3.3-3.9  kg/ha  at  three  event-based 
sites.  (See  also  W90-00063)  (Lantz-PTT) 
W90-O0070 


Descriptors      *Miluary     reservations,     •Pollutant 

identification,  'Data  coll    tion     'Path  ol  pollut- 
ants,  'Groundwater  pollution,   'Water  pollution 

Control,    Wall  i    pollution   Source*,  Aquifers,   I 
da,  Monitoring,  Geophysics,  Permits 

An  Installation  Restoration  Program  (IRP)  Phase 
II,  Stage  2  investigation  was  conducted  at  MacDill 
AN)  and  Avon  Park  AFB,  Florida,  to  confirm  the 
presence  or  absence  of  contamination  at  twelve- 
sites  Eight  of  the  twelve  sites  were  previously 
investigated  under  Phase  II,  Stage  I  efforts  I 
sites  had  not  previously  been  investigated  under 
Phase  II  efforts  A  field  program  was  conducted, 
consisting  of  geophysical  surveys,  the  drilling  and 
installation  of  28  monitoring  wells,  an  aquifer 
pumping  test  in  the  surficial  aquifer,  and  the  collec- 
tion and  analysis  of  groundwater,  surface  water, 
and  sediment  samples  At  MacDill  AFB,  no  signifi- 
cant contaminants  were  found  at  two  of  the  sites 
These  sites  were  recommended  for  no  further 
action.  At  three  other  sites  no  significant  contami- 
nation was  found  but  other  evidence  suggested 
that  additional  study  should  be  considered  before 
specific  action  at  these  sites  is  recommended.  Sig- 
nificant contamination  was  found  at  three  sites  and 
these  sites  were  recommended  for  additional  inves- 
tigation. One  site  at  MacDill  AFB  was  recom- 
mended for  remedial  action.  At  Avon  Park  AFB, 
all  three  sites  showed  no  significant  contamination 
and  were  recommended  for  no  further  action.  This 
volume  presents  these  results  and  significant  find- 
ings, along  with  9  of  the  10  accompanying  appen- 
dices which  present  materials  concerning:  the  per- 
sonnel, boring  logs,  well  forms  and  diagrams;  aqui- 
fer test  analysis;  geophysical  surveys;  and  analyti- 
cal data  reports.  (See  also  W89-00133)  (Lantz- 
PTT) 
W90-00132 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION  QUANTIFICA- 
TION, STAGE  2.  VOLUME  I. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A 199-484 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Final  Report,  July  1988.  672p,  75  fig,  42  tab  10 
append.  USAF  Contract  F33615-84-D-4403 


RECOMMENDATIONS  FOR  HOLDING 
TIMES  OF  ENVIRONMENTAL  SAMPLES. 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

M.  P.  Maskannec,  L.  H.  Johnson,  and  S.  K. 
Holladay. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011831. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  No.  CONF-880768-2,  (1988).  17p,  3  fig,  7 
tab,  6  ref.  EPA  Contract  1824-1744-A1,  DOA 
Contract  1769-1743-A1,  and  DOE  Contract  DE- 
AC05-84OR21400. 

Descriptors:  *Sample  preservation,  *Soil  analysis, 
♦Water  analysis,  'Pollutant  identification,  Pesti- 
cides, Volatile  organic  compounds.  Sample  prepa- 
ration, Volatility,  Chemical  analysis. 

Experiments  have  been  conducted  for  the  purpose 
of  establishing  acceptable  minimum  holding  times 
for  soil  and  water  samples.  Analytes  of  interest 
have  been  volatile  organics,  pesticides,  and  explo- 
sives. The  pesticides  and  explosives  represent  sub- 
classes of  semivolatile  organics.  Several  soils  and 
several  water  samples  have  been  used  in  this  inves- 
tigation. The  holding  times  for  volatile  organics  in 
water  samples  are  dependent  on  the  objectives  of 
the  analysis.  Aromatics  and  some  haloethanes  are 
stable  in  water  for  limited  times,  approximately  14 
days  is  the  recommended  maximum.  However,  the 
degradation  of  these  compounds  can  be  eliminated 
or  greatly  reduced  by  preservation  with  acid.  Sev- 
eral acids  are  recommended,  including  HC1,  ascor- 
bic acid,  and  sodium  hydrogen  sulfate.  Volatile 
organics  in  soil  samples  are  much  less  stable,  with 
the  primary  losses  occurring  through  volatilization 
and  microbial  degradation.  For  these  samples, 
rapid  sample  preparation  (at  least  purging  onto  a 
sorbent  trap)  appears  to  be  the  only  means  of  long 
term  storage.  Volatilization  losses  can  be  reduced 
by  use  of  glass  sample  bottles  with  solid,  teflon/ 
foam  caps  and  liners.  Semivolatiles  in  water  appear 
to  degrade  by  both  photochemical  and  microbial 
routes.  Thus,  the  use  of  amber  bottles  and  rapid 
addition  of  the  extraction  solvent  are  the  best 
approaches  to  the  maintenance  of  sample  integrity. 
Even  the  least  stable  of  the  semivolatiles  can  be 
held  for  sufficient  times  to  allow  for  shipment  to 
the  analytical  facility  with  subsequent  addition  of 
the  extraction  solvent.  (Lantz-PTT) 
W90-00152 


RADIOMETRU  DATING  and  OI.aniiia- 
riVE  analysis  OF  ELEMENTS  in  om'JH 
PROFILES  Ol  SEDIMENTS  BY  MKans  Ol 
NUCLEAR  PHYSICAL  AS  WELL  AS  X-RAY 
FLUORESCENCE  ANO  ATOMIC  FMISSION 
SPECTROSCOPIC  MU  MODS  fRADIOME- 
IRISCHE  DA'IIERI  N(,  IM)  c.(  ANTITATIVI 
ELEMENTBESTIMMI  NC  IN  SHjIMJ-nj. 
Ill  I  I  NPROFILEN  Mil  HILPE  KKKNHHYSI 
KAI.LSCHLR  SOVVIL  ROENTCENFLUORES- 
ZENZ  UND  AIOMI  MISSIONSSFKK  I  ROM!  - 
TRISCHER  VER-FAHREN). 
Hamburg  Univ.  (Germany,  FR)  Fachbereich  12  - 
Physik 

M.  Schonburg. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-753791/ 
GAR.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Report  no.  GKSS-87/E/54.  1987 
136p,  34  fig,  20  tab,  65  ref. 

Descriptors:  •Pollutant  identification,  •Radioche- 
mical analysis,  *Heavy  metals,  'Cores,  'Radioac- 
tive dating,  Lead  radioisotopes,  Cesium  radioiso- 
topes, Sediments,  Water  quality,  Atomic  emission 
spectrometry,  X-ray  fluorescence  analysis 

The  measurement  of  heavy  metal  concentration  in 
sediments  is  of  great  importance  for  the  assessment 
of  water  quality.  If  dating  of  the  different  layers  of 
sediment  cores  is  possible,  information  about  the 
history  of  pollution  can  be  inferred.  This  paper 
describes  the  development  and  practical  test  of  a 
procedure  suitable  for  the  investigation  of  sediment 
cores.  Both  the  element  analysis  and  the  dating  are 
based  on  physical  methods.  For  element  concen- 
tration determination  inductively  coupled  plasma 
atomic  emission  spectrometry  (ICP),  total-reflec- 
tion X-ray  fluorescence  analysis  (NAA)  are  used. 
The  techniques  are  described  and  compared.  For 
dating  radiometric  measurements  of  Pb210  and 
Csl37  are  carried  out  with  a  coaxial  well-type 
germanium  gamm  ray  detector  in  a  special  low- 
level  arrangement.  Results  of  the  systematic  inves- 
tigations are  presented  and  a  few  individual  depth 
profiles  are  discussed.  (Author's  abstract) 
W90-00186 


SPECIFIC  CONDUCTANCE:  THEORETICAL 
CONSIDERATIONS  AND  APPLICATION  TO 
ANALYTICAL  QUALITY  CONTROL. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-00217 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  2.  VOLUME  I:  LUKE  AIR 
FORCE  BASE,  ARIZONA. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00234 


TRACE  SUBSTANCES  PRESENT  AS  CHLOR- 
INATION  BY-PRODUCTS  IN  DRINKING  AND 
PROCESS  WATERS. 

Oak  Ridge  National  Lab.,  TN.  Waste  Management 

Technology  Center. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-00242 


ROLE  OF  HEALTH-BASED  CRITERIA  DE- 
VELOPMENT IN  USATHAMA'S  INSTALLA- 
TION RESTORATION  PROGRAM. 

Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt  e.V.,  Oberpfaffenhofen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5C 
W90-00243 


CHROMATOGRAPHY  FOR  WATER  POLLU- 
TION ANALYSIS,  JANUARY,  1977-OCTOBER, 
1988:  CITATIONS  FROM  THE  ENERGY  DATA 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161   as  PB88-870365, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
October  1988.  179p.  Supercedes  PB88-873619. 

Descriptors:  *Water  analysis,  *Bibliographies, 
"Chromatography,  "Pollutant  identification,  Oil 
spills,  Industrial  wastewater,  Muncipal  wastewater, 
Water  pollution  effects,  Drinking  water,  Ground- 
water pollution,  Lakes,  Rivers,  Seawater. 

This  bibliography  contains  324  citations  concern- 
ing chromatographic  analysis  of  water  pollutants; 
129  citations  are  new  entries  to  the  previous  edi- 
tion. Chromatographic  determination,  source  iden- 
tification, and  characterization  of  pollutants  gener- 
ated by  oil  spills,  industrial  processes,  and  munici- 
pal wastes  are  discussed.  Water  pollution  effects  on 
aquatic  ecosystems  and  pollutants  in  drinking 
water;  groundwater;  and  lake,  sea,  and  river  water 
are  evaluated  and  analyzed.  (Author's  abstract) 
W90-00256 


MONITORING  OF  THE  SEA:  REPORT  ON 
THE  ACTIVITIES  IN  1984  (UEBERWACHUNG 
DES   MEERES:   BERICHT   FUER   DAS   JAHR 

1984). 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81994/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  January  1986.  32p,  41  fig,  19  tab,  23 
ref.  English  summary. 

Descriptors:  "Monitoring,  "International  agree- 
ments, "International  waters,  "North  Sea,  "Baltic 
Sea,  Chemical  analysis,  Hydrocarbons,  Heavy 
metals,  Oxygen,  Petroleum  hydrocarbons,  Flow, 
Temperature,  Salinity,  Radioactivity,  Tides,  Legal 
aspects. 

In  conjunction  with  collaboration  with  foreign  au- 
thorities in  the  monitoring  of  the  observance  of 
international  agreements  for  protecting  the  sea  en- 
vironment, measurements  were  carried  out  by  the 
German  Hydrographic  Institute,  particularly  in  the 
North  Sea  and  the  Baltic.  Analyses  included  food 
and  oxygen  contents,  heavy  metal  loadings,  and 
the  extent  and  concentrations  of  halogenated  hy- 
drocarbons and  petroleum  hydrocarbons.  Radioac- 
tivity, contamination  of  the  bottom  of  the  sea  and 
suspended  matter  were  also  monitored,  as  were 
flow,  temperature,  salt  contents,  tides  and  mixing 
and  layering  processes  in  seawater.  The  use  of 
aircraft  and  satellites  for  photography  of  sea  con- 
tamination, and  legal  regulations  to  protect  the  sea 
against  contamination  are  briefly  described.  The 
results  of  investigations  for  the  year  1984  are  pre- 
sented. (Author's  abstract) 
W90-00263 


MONITORING  OF  THE  SEA:  REPORT  ON 
THE  ACTIVITIES  IN  1983  (UEBERWACHUNG 
DES   MEERES:   BERICHT  FUER   DAS   JAHR 

1983). 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81993/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  September  1984.  30p,  57  fig,  23  ref. 
English  summary. 

Descriptors:  "Monitoring,  "International  agree- 
ments, "International  waters,  "North  Sea,  "Baltic 
Sea,  Chemical  analysis,  Hydrocarbons,  Heavy 
metals,  Oxygen,  Petroleum  hydrocarbons,  Flow, 
Temperature,  Salinity,  Radioactivity,  Tides,  Legal 
aspects. 

In  the  context  of  collaboration  with  foreign  au- 
thorities in  monitoring  the  observance  of  interna- 
tional agreements  on  the  protection  of  the  sea 
environment,  the  German  Hydrographic  Institute 
has  carried  out  measurements,  particularly  for  the 
North  Sea  and  the  Baltic.  These  concern  the  food 
and  oxygen  contents,  the  loading  with  heavy 
metals  and  the  concentrations  of  halogenated  hy- 
drocarbons and  petroleum  hydrocarbons.  Radioac- 
tivity, contamination  of  the  bottom  of  the  sea,  are 
also  monitored,  as  are  flow,  temperature,  salt  con- 
tent, tides  and  layering/mixing  processes  in  sea- 


water. The  results  of  investigations  for  the  year 
1983  are  introduced.  There  are  brief  reports  on  the 
possible  use  of  aircraft  and  satellites  for  monitoring 
contamination  of  the  sea  and  on  the  most  impor- 
tant legal  regulations  to  protect  the  sea  against 
contamination.  (Author's  abstract) 
W90-00264 


TOXIC  EFFECTS  OF  METALS  ON  FISH: 
EVALUATION  OF  PHYSIOLOGICAL  TEST 
METHODS  (TOXISKA  EFFECKTER  AV  ME- 
TALLER  PA  FISK:  PROVNING  AV  FYSIOLO- 
GISK  TESTMETDIK). 

National  Swedish  Environment  Protection  Board, 
Nykoeping.  Brackish  Water  Toxicology  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00271 


HEAVY  METAL  CONCENTRATIONS  IN  THE 

MEDITERRANEAN     ESTUARINE     REGIONS 

OF   THE    RHONE,    EBRO,    PO,    AND    ARNO 

RIVERS    (ERMITTLUNG    DER    AKTUELLEN 

SCHWERMETALLBELASTUNGEN     IN     DEN 

MITTELMEERASESTUARIEN    VON    RHONE, 

EBRO,  PO  UND  ARNO). 

Bonn  Univ.  (Germany,  F.R.).  Mathematisch-Na- 

turwissenschaftliche  Fakultaet. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00273 


DETERMINATION  OF  FLUORIDE  IONS  IN 
WATER  BY  CONDUCTOMETRIC  TITRATION 
WITH  LANTHANUM  NITRATES  (DETERMIN- 
ACAO  DE  IONS  FLUORETO  EM  AGUAS,  POR 
TITULACAO  CONDUTOMETRICA  COM  NI- 
TRATO  DE  LANTANIO). 
Sao  Paulo  Univ.  (Brazil).  Inst,  de  Quimica. 
J.  C.  Alves. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88702319/ 
GAR.  Price  codes:  A05  in  paper  copy,  A01  in 
microfiche.  INIS-BR-1055,  1986.  96p,  16  fig,  8  tab, 
145  ref.  English  summary. 

Descriptors:  "Water  analysis,  "Fluoride,  "Chemi- 
cal analysis,  "Drinking  water,  Titration,  Sulfuric 
acid,  Conductometric  titration. 

Fluoride  ions  in  drinking  water  can  be  easily  deter- 
mined by  conductometric  titration  using 
La(N03)sub  3  as  titrant.  The  sample  must  be  dis- 
tilled in  H2S04  previously  to  separate  the  fluoride 
ions,  at  135  C.  The  distillate,  in  50%  ethanol,  is 
titrated  with  La(N03)sub  3.  In  these  conditions, 
fluoride  ions  at  the  concentrations  of  500  ppb  and 
2.0  ppm  are  determined  with  accuracy  of,  respec- 
tively, 5%  and  4%.  Natural  samples  of  drinking 
water  were  analyzed  by  this  method  and  by  the  ion 
selective  method  with  good  agreement  among  the 
results.  (Author'  abstract) 
W90-00274 


MICRODETERMINATION  OF  TRACE 

COBALT  IN  WATER  BY  DIRECT  POLYURE- 
THANE  FROM  THIN-LAYER  SPECTROPHO- 
TOMETRY. 

M.  N.  Abbas,  N.  B.  El-Assy,  and  S.  Abdel- 

Moniem. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  6,  p 

1555-1565,  June  1989.  4  fig,  1  tab,  16  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Spectrophotometry,  "Cobalt,  "Pollutant  identifi- 
cation, Quantitative  analysis,  Separation  tech- 
niques. 

Traces  of  cobalt  in  water  sample  are  preconcen- 
trated  into  a  white  thin-layer  of  a  parallelpiped 
polyurethane  foam  by  the  sorption  of  its  thiocyan- 
ate  complex  from  acidic  medium.  The  cobalt  thio- 
cyanate  complex  possesses  a  blue  color  in  the  foam 
matrix  which  has  a  maximum  absorption  at  625 
nm.  The  absorbence  of  the  blue  species  is  measured 
directly  in  the  foam  matrix  at  680,  625  and  540  nm. 
With  different  media  in  the  measuring  cell.  The  net 
absorbance  of  625  nm  is  calculated  using  a 
multiwavelength  program,  where  the  value  of  the 
blank  is  subtracted.  Beer's  law  is  obeyed  in  the 
concentration  range  0.025-2.0  microgram/dl  with  a 


detection  limit  of  25  microgram/dl  for  a  100  ml 
sample  volume.  The  method  is  specific  for  cobalt. 
(Author's  abstract) 
W90-00294 


DETERMINATION  OF  NITRITE  BY  SINGLE- 
SWEEP  POLAROGRAPHY. 

Central   China  Normal   Univ.,   Wuhan.   Dept.   of 

Chemistry. 

L.  Guanghan,  and  Y.  Shenglai. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  7,  p 

1743-1751,  1989.  4  fig,  1  tab,  7  ref. 

Descriptors:  "Nitrites,  "Polarographic  analysis, 
"Pollutant  identification,  "Water  analysis,  Quanti- 
tative analysis,  Chemical  analysis,  Separation  tech- 
niques. 


A  new  method  for  determining  nitrite  is  proposed. 
The  mechanism  for  the  polarographic  waves  and 
the  condition  for  determining  nitrite  are  discussed 
in  this  paper.  In  cathodic  sweeps,  the  peak  height 
is  directly  proportional  to  the  concentration  of 
nitrite  over  the  range  of  5  times  10  to  the  minus  9 
to  6  times  10  to  the  minus  7  g/ml.  The  detection 
limit  is  4  times  10  to  the  minus  g/ml.  The  experi- 
ments showed  that  this  polarographic  wave  is  an 
adsorption  wave,  and  useful  in  determination  of 
nitrite  in  water  sample.  (Author's  abstract) 
W90-00297 


SEMIQUANTITATIVE  AND  QUANTITATIVE 
DETERMINATION  OF  TRACE  AMOUNT  OF 
PHOSPHATE  ION  IN  WATER  USING  POLY- 
URETHANE FOAM  THIN-LAYER  COLORIM- 
ETRY. 

Mansoura  Univ.  (Egypt).  Dept.  of  Chemistry. 
B.  Farag,  M.  N.  Assas,  N.  B.  Al-Assy,  and  H.  E. 
El  Din. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  7,  p 
1765-1777,  1989.  3  fig,  2  tab,  13  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Phosphates,  "Colorimetry,  "Pollutant  identifica- 
tion, Quantitative  analysis,  Separation  techniques. 

A  simple,  sensitive  and  fast  method  for  the  colori- 
metric  determination  of  phosphate  ion  in  water  is 
described.  The  method  is  based  on  spectrophoto- 
metric  measurement  of  the  blue  molybdoantimony 
phosphoric  acid  species  sorbed  in  a  polyurethane 
foam  thin-layer  for  quantitative  determination  of 
phosphate  ion,  or  the  visual  color  comparison 
technique  for  rapid  semiquantitative  determination. 
The  detection  limit  for  the  quantitative  procedure 
is  5  microgram/1  and  for  semiquantitative  proce- 
dure 20  microgram/1  for  sample  volumes  of  10  ml 
and  25  ml,  respectively.  The  present  work  de- 
scribes the  possible  application  of  polyurethane 
foam  thin-layer  for  the  direct  visual  or  spectro- 
photometric  determination  of  phosphate  ion  in  nat- 
ural water  samples.  The  method  is  shown  to  be 
capable  of  detecting  and  quantitatively  determin- 
ing low  concentrations  of  phosphate  ion  in  a  varie- 
ty of  water  samples.  (Author's  abstract) 
W90-00298 


SIMULTANEOUS  EXTRACTION  AND 

ATOMIC  ABSORPTION  SPECTROMETRIC 
DETERMINATION  OF  IB  GROUP  ELEMENTS 
(CU,  AG,  AU)  FROM  AQUEOUS  THIOCYAN- 
ATE/2,2-DIPYRIDYL-2- 

PYRIDYLHYDRAZONE  (DPPH)  SOLUTIONS. 
Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-00299 


EXTRACTION,  SPECTROPHOTOMETRIC 

AND  ATOMIC  ABSORPTION  SPECTROPHO- 
TOMETRIC  DETERMINATION   OF   MOLYB- 
DENUM WITH  CAFFEIC  ACID  AND  APPLI- 
CATION  IN   HIGH   PURITY   GRADE   STEEL 
AND  ENVIRONMENTAL  SAMPLES. 
Baroda  Univ.  (India).  Dept.  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00300 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


CURRENT  APPROACHES  TO  DEVELOPING 
SEDIMENT  QUALITY  CRITERIA. 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

P.  M.  Chapman. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  7,  p  589-599,  1989.  1  fie    1 

tab,  29  ref.  B' 

Descriptors:  *Environmental  quality,  'Standards, 
♦Pollutant  identification,  'Sediments,  'Research 
priorities,  Water  quality,  Sediment-water  inter- 
faces, Bioassay. 

Current  approaches  to  developing  sediment  quality 
criteria  are  reviewed  and  separated  into  two  major 
groups:  Those  approaches  that  provide  only  chem- 
ical-by-chemical criteria  and  those  that  provide 
criteria  for  chemical  mixtures  also.  The  individual 
approaches  include  background  sediment  chemis- 
try, water  quality  criteria,  sediment/water  equilib- 
rium partitioning,  sediment  bioassay,  screening 
level  concentration,  apparent  effects  threshold  and 
sediment  quality  triad.  Based  on  the  evaluation  of 
the  two  groups  and  seven  individual  approaches,  it 
is  concluded  that,  for  chemical-by-chemical  crite- 
ria, the  equilibrium  partitioning  method  shows 
promise;  for  criteria  that  are  also  applicable  to 
chemical  mixtures,  the  apparent  effects  threshold/ 
sediment  quality  triad  approaches  appear  to  be 
most  appropriate.  Recommendations  are  made 
concerning  specific  immediate  research  needs,  re- 
lated to  developing  effective,  usable  sediment  qual- 
ity criteria.  (Author's  abstract) 
W90-00311 


CLOUDWATER    CHEMISTRY    IN    SEQUOIA 
NATIONAL  PARK. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  2B 
W9O-0O345 


EVALUATION  OF  MEDIA  FOR  MONITOR- 
ING FECAL  STREPTOCOCCI  IN  SEAWATER 

A.  Felix  Public  Health  Lab.,  Tel-Aviv  (Israel) 
Y.  Yoshpe-Purer. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  8,  p  2041-2045,  August 
1989.  7  tab,  21  ref.  e 

Descriptors:  'Monitoring,  'Bioindicators,  'Culture 
media,  'Enteric  bacteria,  'Growth  media,  'Fecal 
streptococci,  'Bacterial  analysis,  Water  pollution 
Seawater,  Agars,  Mediterranean  Sea. 

The  selectivity  of  KF  streptococcus  agar  (KF)  for 
monitoring  fecal  streptococci  (FS)  in  seawater  was 
examined  in  234  samples  of  Mediterranean  water 
and  compared  with  the  selectivity  of  M-Entero- 
coccus  agar  (M-Ent)  for  124  samples  and  with  bile- 
escuhn-azide  agar  (BEA)  for  17  samples.  KF  was 
found  to  be  unsuitable  for  marine  water  because 
Vibrio  algmolyticus  and  other  gram-negative  bacil- 
li indigenous  to  this  environment  grew  well  on  it 
and  produced  red  colonies  identical  to  those  of  FS 
In  26%  of  samples,  some  with  high  counts  of  red 
colonies  on  the  membrane  filters  (MF),  there  were 
no  streptococci,  only  gram-negative  bacilli  and 
staphylococci,  and  in  an  additional  23.1%  the 
streptococci  constituted  less  than  50%  of  the  'typi- 
cal' red  colonies  on  the  MF.  V.  alginolyticus  also 
produced  FS-hke  colonies  on  MF  incubated  on 
BEA  but  was  not  isolated  from  MF  incubated  on 
^  1tr-^!t,housh  staPhylococci  grew  and  pro- 
duced FS-hke  colonies  on  all  three  media,  M-Ent 
was  the  most  selective  since  no  gram-negative 
bacilli  were  isolated  from  MF  incubated  on  it 
(Author's  abstract) 
W90-0O395 


ELECTRODE    SYSTEM    FOR    DETERMINA- 
EN°pNOLTuTirw0ABTER.CELL  POPULA™*S 

Nanjing   Inst,   of  Technology   (China).   Dept.   of 

Applied  Chemistry. 

Y.  Maoyu,  and  Y.  Zhang. 

^K.f^r-    wd.      Environmental       Microbiology 

m»!?&?&  55'  N°  8'  p  2082-2085'  Augus* 


Descriptors    "Bacterial  analysis,  'Water  pollution, 
'Electrodes,  Escherichia  coh,  Pseudomonas. 

Microbial  cell  populations  in  polluted  water  were 
determined  by  using  a  fuel  cell-type  electrode  The 
electrode  was  composed  of  a  Pt  anode  a  Pt- 
K3Fe(CN)6-K4Fe(CN)6  cathode,  and  a  cation-ex- 
change membrane  for  separating  two  electrode 
compartments  The  principle  of  microbial  cell 
number  determination  is  based  on  sensing  a  redox 
dye  reduced  by  microorganisms  with  the  elec- 
trode. Sample  solutions  containing  microorganisms 
(Escherichia  coli,  Pseudomonas),  a  redox  dye  (thi- 
onine),  and  peptone  were  purged  with  oxygen-free 
nitrogen  during  the  determination.  A  linear  rela- 
tionship was  obtained  between  the  increasing  rate 
of  current  and  the  number  of  microbial  cells  meas- 
ured by  the  colony  count  method  above  10,000 
cells/ml.  The  determination  time  varied  with  the 
number  of  microbial  cells  determined  from  20-60 
mm  for  3,600,000  and  36,000  cells/ml,  respectively 
(Author's  abstract) 
W90-00397 


DETERMINATION  OF  TOTAL  SULFUR  IN 
FRESHWATER  SEDIMENTS  BY  ION  CHRO- 
MATOGRAPHY. 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands) 

Vijverhof  Lab. 

C.  A.  Hordijk,  J.  J.  M.  Van  Engelen,  F.  A.  Jonker, 

and  T.  E.  Cappenberg. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  853- 

859,  July  1989.  2  fig,  2  tab,  34  ref. 

Descriptors:  'Lake  sediments,  'Chemical  analysis, 
•Sulfur,  'Ion  exchange,  'Chromatography,  Lake 
Vechten,  The  Netherlands. 

A  method  to  determine  total  S  in  freshwater  sedi- 
ments was  developed.  This  method  involves  oxida- 
tion of  the  sediment  by  a  half  fusion  reaction  with 
a     Na2C03/KN03     mixture,     purification     with 
cation  exchange  chromatography  and  detection  of 
the  released  sulfate  by  indirect  photometric  chro- 
matography. Total  S  estimates  from  the  sediment 
of  Lake  Vechten  were  similar  to  those  obtained  by 
induced    coupled    plasma    chromatography    with 
roentgen-fluorescence  spectrometry.  The  method 
gives  reliable  results  with  difficult-to-oxidize  R-S- 
R  bonds  such  as  those  in  methionine.  The  detec- 
tion of  sulfate  by  the  sensitive  technique  of  ion- 
chromatography  (detection  limit  5  pmol)  enables  S 
analysis  in  microgram  quantities.  The  method  can 
be  combined  with  trace  determinations  of  radioac- 
tive S-32.  Total  S  in  the  47-year  old  sediment  of 
Lake  Vechten  varied  between  1100-1600  mg/1  wet 
sediment,  representing  approximately  0.4%  of  the 
dry  weight.  The  total  S  pool  is  comprised  of  3% 
elemental  S,  8%  pyrite,  60%  acid  soluble  volatile 
sulfide  and  12%  ester  sulfates,  leaving  17%  non- 
ldentified.  From  a  comparison  of  total  S  estimates 
in  the  28  cm  thick  sedimented  layer  (125  g  S/sq 
m),  sulfate  reduction  rates  (11.4  g  S/sq  m/yr)  and 
sedimentation  rates  (3.21  g  S/sq  m/day),  it  appears 
that  most  of  the  S  reduced  during  the  year  is  re- 
oxidized.  (Author's  abstract) 
W90-00418 


SIMPLE  BIOASSAY  WITH  ARTEMIA 
LARVAE  TO  DETERMINE  THE  ACUTE  TOX- 
ICITY OF  ANTIFOULING  PAINTS. 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  for  Biolog- 
ical Research  in  Aquatic  Pollution. 
G.  Persoone,  and  J.  Castritsi-Catharios. 
Water  Research  WATRAG,  Vol.  23,  No.  7,  p  893- 
897,  July  1989.  5  tab,  8  ref. 

Descriptors:  'Pesticides,  'Bioindicators,  'Toxicity 
'Bioassay,  'Water  pollution,  'Antifoulants,  Brine 
shrimp,  Shrimp. 

The  toxic  effects  on  mollusk  cultures  of  chemicals 
leaching  from  coatings  on  ship  hulls  of  pleasure 
craft  has  triggered  substantial  research  on  the 
hazard  of  antifouling  paints  for  non-target  biota. 
Conventional  laboratory  bioassays  are  mostly  car- 
ried out  on  individual  (pure)  toxicants  incorporat- 
ed in  such  paints  and  thus  do  not  simulate  the 
leaching  of  the  toxic  compounds  from  the  antifoul- 
ing coatings.  In  order  to  simulate  such  conditions, 
an  attempt  was  made  to  determine  the  toxicity  of 


coated  test  panels  to  riaupln  of  the  brine  shrimp 
Artemia  as  test  species  The  surface-to-volume 
ratio  (S/V  coated  surface  of  test  panel  to  volume 
of  seawater  in  the  test  vessel)  was  used  a  criterion 
for  determination  of  the  S/V-LC30,  which  may  be 
a  useful  approach  for  toxicity  ranking  of  antifoul- 
ing paints.  The  influence  of  several  variables  (time 
of  exposure,  turbulence  of  the  medium  and  leach- 
ing time  prior  to  Artemia  exposure;  has  been  con- 
sidered, and  each  of  the  factors  analysed  seemed  to 
have  at  least  some  influence  On  the  basis  of  the 
results  obtained,  it  seems  that  a  promising  new 
standards  bioassay  method  to  test  the  toxicity  of 
coated  surface,  based  on  the  use  of  Artemia  nauplii 
as  convenient  test  organisms,  may  be  worked  out 
in  the  near  future.  (Author's  abstract) 
W90-O0423 


NOVEL  METHOD  FOR  THE  DETECTION 
AND  SEMIQUANTITATIVE  DETERMINE 
TION  OF  TRACE  LEVELS  OF  2,4-D  AND  RE- 
LATED COMPOUNDS. 

Aligarh   Muslim  Univ.  (India).   Dept.  of  Applied 

Chemistry. 

H.  S.  Rathore,  and  H.  A.  Khan. 

Water  Research  WATRAG,  Vol.  23,  No  7  p  899- 

905,  July  1989.  1  fig,  4  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Herbicides,  'Water  pollution,  'Chemical 
analysis,  Soils,  Leaves,  Trace  levels,  Phenoxy  acid 
herbicides. 

A  sensitive  and  selective  novel  technique  was  de- 
veloped for  the  detection  and  semiquantitative  de- 
termination of  phenoxy  herbicides.  The  herbicide 
is  heated  in  the  presence  of  hydrated  zinc  sulfate  to 
split  off  formaldehyde.  The  pressure  is  reduced  in 
order  to  bubble  the  formaldehyde  vapors  into  the 
reagent  (one  or  two  tiny  crystals  of  chromotropic 
acid  sodium  salt  in  0.20  ml  of  concentrated  sulfuric 
acid).  This  technique  was  used  successfully  for  the 
detection  of  traces  of  2,4-D  and  2,4-D  ethyl  ester 
and  2,4-D  sodium  salt  in  formulations,  leaves,  soil 
and  water.  (Author's  abstract) 
W90-00424 


EFFECT  OF  CULTURE  MEDIUM  ON  METAL 
TOXICITY  TO  THE  MARINE  DIATOM  NITZS- 
CHIA  CLOSTERIUM  AND  THE  FRESHWA- 
TER GREEN  ALGA  CHLORELLA  PYRENOI- 
DOSA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Sutherland    (Australia).    Analytical 

Chemistry  Section. 

J.  L.  Stauber,  and  T.  M.  Florence. 

Water  Research  WATRAG,  Vol.  23,  No  7  p  907- 

911,  July  1989.  7  tab,  32  ref. 

Descriptors:  'Culturing  techniques,  'Pollutant 
identification,  'Heavy  metals,  'Toxicity,  'Dia- 
toms, 'Chlorophyta,  'Bioassay,  'Copper,  'Zinc, 
'Lead,  Nitzschia,  Chlorella,  Culture  media,  Che- 
lating agents. 

The  composition  of  the  culture  medium  and  its 
effects  on  the  toxicity  of  ionic  Cu  and  Zn  to  the 
marine  diatom  Nitzschia  closterium  and  the  toxici- 
ty of  Cu  and  Pb  to  the  freshwater  green  alga 
Chlorella  pyrenoidosa  were  examined.  The  inhibi- 
tory concentration  of  Cu  giving  50%  reduction  in 
cell  division  rate  in  C.  pyrenoidosa  increased  from 
16  microgram  Cu/1  in  synthetic  softwater  and  24 
microgram  Cu/1  in  EPA-AAP  medium  (minus 
EDTA)  to  >  200  microgram  Cu/1  in  high  nutrient 
MBL  medium.  Similarly,  marine  medium  f  reduced 
Cu  and  Zn  toxicity  to  N.  closterium  10-20  fold 
compared  to  seawater.  To  overcome  the  problems 
of  metal  complexation  by  chelators  such  as  silicate, 
iron  and  EDTA  in  the  assay  medium,  unsupple- 
mented  seawater  and  buffered  synthetic  softwater, 
enriched  only  with  nitrate  and  phosphate,  were 
used  for  the  study  of  metal  toxicities  to  marine  and 
freshwater  algae.  These  low  nutrient  media  are 
sufficient  to  support  algal  growth  over  the  4-day 
assay  period.  (Author's  abstract) 
W90-00425 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


SELECTIVE  AND  SENSITIVE  SPECTROPHO- 
TOMETRIC  DETERMINATION  OF  COPPER 
IN  WATER  AFTER  COLLECTION  OF  ITS 
BATHOCUPROINE  COMPLEX  ON  AN  OR- 
GANIC-SOLVENT-SOLUBLE MEMBRANE 
FILTER. 

Toyama  Univ.  (Japan).  Faculty  of  Science. 
I.  Kasahara,  T.  Ogawa,  N.  Hata,  S.  Taguchi,  and 
K.  Goto. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  933- 
936,  July  1989.  1  fig,  4  tab,  12  ref. 

Descriptors:  *Copper,  *Heavy  metals,  "Chemical 
analysis,  *Water  analysis,  "Pollutant  identification, 
'Spectrophotometry,  Metal  complexes,  Membrane 
filtration. 

A  rapid  and  simple  preconcentration  technique 
which  can  be  used  in  place  of  solvent  extraction 
was  applied  to  the  spectrophotometry  determina- 
tion of  copper  in  water.  Copper(II)  is  reduced  to 
copper(I)  by  hydroxylammonium  chloride  and 
complexed  with  Bathocuproine  (2,9-dimethyl-4,7- 
diphenyl-l,10-phenanthroline).  The  Bathocuproine 
complex  is  collected  on  a  nitrocellulose  membrane 
filter  by  passing  the  solution  through  the  filter.  The 
membrane  filter  and  the  complex  are  dissolved  in  a 
small  volume  of  2-methoxyethanol  (Methylcello- 
solve)  and  the  absorbance  due  to  the  complex  in 
the  solvent  is  measured  at  477  nm.  The  proposed 
method  is  nearly  specific  to  copper.  It  is  less  tedi- 
ous than  the  conventional  solvent  extraction 
method  and  can  be  used  by  inexperienced  workers. 
Enrichment  factors  as  high  as  100  can  be  easily 
attained,  so  that  microgram/1  levels  of  copper  in 
water  can  be  determined  precisely  without  using 
expensive  apparatus  such  as  a  furnace  atomic  ab- 
sorption spectrometer.  The  detection  limit  is  0.12 
microgram  in  500  ml  sample.  (Author's  abstract) 
W90-0O428 


QUANTITATIVE  DETERMINATION  OF 
VOLATILE  ORGANOCHLORINE  COM- 
POUNDS IN  WATER  BY  GC  -  HEADSPACE 
ANALYSIS  WITH  DIBROMOETHANE  AS  AN 
INTERNAL  STANDARD. 

Leiden  Rijksuniversiteit  (Netherlands).  Center  for 
Chemistry  and  the  Environment. 
D.  Hersfeld,  K.  D.  vanderGun,  and  R.  Louw. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1425- 
1430,  1989.  2  fig,  5  tab,  3  ref. 

Descriptors:  *Water  analysis,  "Chlorinated  hydro- 
carbons, "Pollutant  identification,  "Chromatogra- 
phy, Surfactants,  Salts,  Quantitative  analysis, 
Standards,  Headspace  gas  chromatography,  Dibro- 
moethane,  Carbon  tetrachloride,. 

Concentrations  of  carbon  tetrachloride  (>  0.05 
ppb)  in  water  were  determined  in  parallel  with 
static  headspace  gas  chromatography  using  dibro- 
momethane  as  an  internal  standard  (IS).  The  appli- 
cability of  the  method  was  investigated  in  matrices 
containing  salt  and  surfactant.  The  use  of  an  IS  in 
analysis  of  real  waters  shows  distinct  advantages 
compared  to  an  external  calibration;  scattering  is 
much  smaller  in  IS  calibration,  which  can  be  due 
to  variable  injection  volumes  as  well  as  to  day  to 
day's  temperature  fluctuations  during  the  one 
month  period  of  analysis.  Although  the  IS 
(CH2Br2)  can  not  compensate  for  all  matrices, 
such  as  335  mg  CTAB/L,  its  use  is  important  in 
recognizing  water  qualities  which  strongly  influ- 
ence Henry's  constant,  leading  to  uncertain  results. 
It  has  been  shown  that  the  influence  of  the  matrix 
parallels  Henry's  constants  for  the  respective  con- 
taminants. Therefore,  the  IS  would  stand  only  for 
a  compromise  in  getting  true  results.  Nevertheless, 
comparison  of  IS  peak  areas  from  pure  water  with 
those  from  river  water  samples  shows  that  'real' 
river  water  is  not  of  the  same  composition  as  the 
artificially  prepared  matrices.  Consequently,  using 
CH2Br2  as  IS  holds  as  a  handy  routine  method  for 
the  analysis  of  river  water.  (Miller-PTT) 
W90-O0438 


APPLICATION  OF  HEADSPACE  ANALYSIS 
AND  AOX-MEASUREMENT  TO  LEACHATE 
FROM  HAZARDOUS  WASTE  LANDFILLS. 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 


C.  Foerst,  L.  Stieglitz,  W.  Roth,  and  S. 

Kuhnmuench. 

Chemosphere   CMSHAF,    Vol.    18,    No.   9-10,   p 

1943-1954,  1989.  1  fig,  10  tab,  9  ref. 

Descriptors:  "Quantitative  analysis,  "Organic  com- 
pounds, "Leachates,  "Wastewater  analysis,  "Water 
analysis,  "Hazardous  wastes,  "Landfills,  "Pollutant 
identification,  Waste  disposal,  Chlorine. 

The  applicability  of  headspace  analysis  for  the 
quantitation  of  volatile  organic  compounds  in  lea- 
chates from  hazardous  waste  landfills  is  investigat- 
ed with  respect  to  standard  stability,  leachate  sta- 
bility and  reproducibility.  Between  the  corre- 
sponding data  sets,  deviations  at  about  10%  are 
observed.  Besides  the  analysis  of  the  volatile  leach- 
ate components,  the  sum  parameters  of  purgeable 
organic  halogen  (POX)  and  adsorbable  organic 
halogen  (AOX)  are  determined  for  the  leachate 
samples.  From  the  POX-data,  good  agreements 
with  the  total  organic  chlorine  determined  by 
headspace  analysis  are  received.  For  determination 
of  AQX,  two  different  methods  are  applied  to  the 
leachates.  Method  A  involves  shaking  of  the 
sample  with  activated  charcoal,  after  removal  and 
separate  determination  of  POX.  Method  B  applies 
the  samples  to  a  system  of  two  microcolumns,  each 
filled  with  40  mg  of  activated  charcoal.  Results 
with  the  different  methods  are  discussed  with  re- 
spect to  the  high  concentrations  of  POX  deter- 
mined in  all  leachate  samples.  (Geiger-PTT) 
W90-00479 


EVALUATION  OF  THE  TOXICITY  OF 
MARINE  SEDIMENTS  AND  DREDGE  SPOILS 
WITH  THE  MICROTOX  BIOASSAY. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00486 


EFFECT  OF  SMALL  CHANGES  IN  INCUBA- 
TION TEMPERATURE  ON  THE  FIVE  DAY 
BIOCHEMICAL  OXYGEN  DEMAND  TEST. 

Trinity  Coll.,  Dublin  (Ireland). 

N.  F.  Gray. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  3,  p  253-258,  March  1989.  4  tab,  9  ref. 

Descriptors:  "Water  analysis,  "Wastewater  analy- 
sis, "Biochemical  oxygen  demand,  "Water  temper- 
ature, "Testing  procedures,  Oxygen,  Water  qual- 
ity, Wastewater  treatment,  Water  treatment. 

The  effect  of  incubation  temperature  variations  on 
the  outcome  of  biochemical  oxygen  demand 
(BOD)  test  results  was  examined  using  an  oxygen 
electrode  and  meter  according  to  the  British  stand- 
ard method.  A  stock  solution  of  OECD/EEC  syn- 
thetic sewage  was  used  and  diluted  to  give  an 
expected  BOD  of  approximately  140  milligrams 
02/liter  using  a  1  in  49  test  dilution.  The  samples 
were  seeded  using  Bioseed,  a  manufactured  dehy- 
drated microbial  culture,  which  has  been  shown  to 
produce  precise  and  repeatable  BOD  results.  Six 
replicate  BOD  bottles  were  incubated  for  5  days  in 
water  baths,  where  the  temperature  variation  was 
less  than  +or-0.2  C,  at  18,  19,  20,  21  and  22  C, 
using  the  same  batch  of  synthetic  sewage  and  seed. 
Six  replicates  were  incubated  at  each  of  the  five 
test  temperatures.  The  BOD  concentration  of  the 
test  material  increased  with  incubation  temperature 
over  the  experimental  range.  Comparing  the  mean 
values  at  each  temperature,  the  expected  BOD  was 
reduced  by  10.3  and  5.3%  at  18  and  19  C,  respec- 
tively, and  increased  by  5.0  and  11.4%  at  21  and  22 
C,  respectively  compared  to  the  normal  incubation 
temperature  of  20  C.  Using  all  the  data,  it  was 
calculated  that  each  1  C  change  in  temperature 
resulted  in  an  approximate  5%  change  in  BOD 
concentration  over  the  4  C  test  range.  (Geiger- 
PTT) 
W90-00487 


BOD     INCUBATORS     AND    TEMPERATURE 
VARIABILITY. 

Trinity  Coll.,  Dublin  (Ireland). 

N.  F.  Gray. 

Environmental  technology  Letters  ETLEDB,  Vol. 


10,  No.  3,  p  259-268,  March  1989.  3  fig,  3  tab,  3  ref. 

Descriptors:  "Water  analysis,  "Wastewater  analy- 
sis, "Biochemical  oxygen  demand,  "Water  temper- 
ature, "Testing  procedures,  Water  quality, 
Oxygen,  Water  treatment,  Wastewater  treatment, 
Incubation. 

Small  variations  in  incubation  temperature  can  sig- 
nificantly affect  the  final  biochemical  oxygen 
demand  (BOD)  result.  Thirteen  incubators  were 
examined  by  their  operators  and  found  to  display 
wide  variations  in  temperature.  Only  three  were 
able  to  conform  to  the  standard  incubation  temper- 
ature and  limits  of  20  +or-0.5  C.  Temperature 
variation  in  the  incubators  tested  varied  from  0.3  to 
3.0  C.  Temperature  uniformity  within  a  single  in- 
cubator was  studied  using  a  matrix  of  thermocou- 
ples. While  the  temperature  within  individual 
BOD  bottles  remained  reasonably  constant  over  a 
24  hr  period  (0.2-0.6  C),  the  mean  bottle  tempera- 
ture varied  from  18.7  to  20.9  C  depending  on  the 
position  within  the  incubator.  Other  factors  such  as 
stocking  density  and  opening  the  incubator  door 
are  also  considered.  To  ensure  minimum  deviation 
from  the  recommended  incubation  temperature  of 
20  +or-0.5  C  incubators  should  be  regularly  cali- 
brated for  temperature  and  be  kept  in  areas  that 
experience  little  fluctuation  in  temperature.  (Au- 
thor's abstract) 
W90-00488 


EVALUATION  OF  THE  ABILITY  OF  EXTRAC- 
TANTS  TO  RELEASE  HEAVY  METALS  FROM 
ALGA  AND  MOLLUSC  SAMPLES  USING  A 
SEQUENTIAL  EXTRACTION  PROCEDURE. 

Bristol  Univ.  (England).  Dept.  of  Inorganic  Chem- 
istry. 

C.  P.  Jordao,  and  G.  Nickless. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  4,  p  445-451,  April  1989.  4  tab,  22  ref. 

Descriptors:  "Chemical  analysis,  "Pollutants,  "Pol- 
lutant identification,  "Algae,  "Mollusks,  "Heavy 
metals,  "Separation  techniques,  "Bioaccumulation, 
Zinc,  Cadmium,  Lead,  Copper,  Solvents,  Acids. 

An  analytical  procedure  involving  sequential 
chemical  extractions  was  applied  for  the  evaluation 
of  the  ability  of  different  extractants  to  release  Zn, 
Cd,  Pb,  and  Cu  from  aquatic  plants  and  animals. 
Seaweed  (Fucus  vesiculosus  and  Fucus  serratus), 
limpets  (Patella  vulgata),  and  winkles  (Littorina 
littoralis)  were  collected  at  St.  Thomas  Head  and 
were  prepared  for  extraction.  The  sequential  acid 
extraction  was:  MgC12  fraction;  NaOAc  fraction; 
NH20H.HCl/HOAc  fraction;  H202/NH40Ac 
fraction;  and  HF/HN03  fraction.  The  heavy 
metals  studied  were  more  strongly  concentrated  in 
the  soft  tissues  than  in  the  skeleton  of  the  mollusks. 
The  reagents  employed  in  the  sequential  extraction 
procedure  recovered  different  amounts  of  the 
metals  from  these  samples,  suggesting  variations  on 
the  type  of  bonding  as  well  as  on  the  strength  of 
the  extractants.  The  majority  of  the  metals  ap- 
peared to  be  associated  with  the  small  organic 
fraction  with  some  being  attached  to  the  carbonate 
phase.  Cu  showed  a  tendency  to  be  recovered  by 
the  two  strongest  extractants,  mainly  the  organic 
and  residual  phases.  The  relatively  high  Cu  levels 
in  F.  vesiculosus  were  extracted  with  hydrogen 
peroxide.  Very  small  changes  in  the  levels  of  Cd  in 
F.  vesiculosus  were  found  when  extracted  by 
MgC12,  NH20H.HClHOAc,  H202/NH40Ac  or 
HF/HN03.  NaOAc  extracted  most  of  the  Cd  and 
Zn  while  Pb  and  Cu  were  not  detectable  in  this 
phase.  Both  H202/NH40Ac  and  NH20H.HC1/ 
HOAc  extracted  proportionately  the  largest 
amounts  of  Zn  and  Cd,  respectively  from  F.  serra- 
tus. (Geiger-PTT) 
W90-00498 


MICROORGANISMS:  INDICATORS  OF  POL- 
LUTION IN  INTEGRATED  LIVESTOCK-FISH 
FARMING  SYSTEMS. 

Central  Luzon  State  Univ.,  Munoz  (Philippines). 
O.  D.  Quines. 

Environment  International,  Vol.  14,  No.  6,  p  531- 
534,  1989.  4  tab,  33  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  ♦Water  pollution  sources,  'Hiomdica- 
tors,  'Microorganisms,  'liioindicalors,  *Fish 
ponds,  *Fish  farming,  Tilapia,  Carp,  Salmonella, 
Coliforms,  Manure. 

Twelve  fishponds  each  measuring  1,000  sq  m 
stocked  with  2,000  fish  consisting  of  85%  Orcoch- 
romis  niloticus,  14%  Cyprinus  carpio,  and  1% 
Ophicephalus  striatus  were  used  to  determine  the 
level  of  fecal  coliforms  in  the  pondwater  and  fish 
flesh  and  the  presence  of  Salmonella  in  the  pond- 
water.  Water  samples  for  coliforms  were  collected 
at  weekly  intervals  while  those  for  Salmonella 
were  done  biweekly  from  three  pond  sites  at  a 
points  spaced  out  from  a  manure  dumping  site. 
Fish  were  randomly  sampled  by  seining  the  pond 
over  a  three-month  period.  Both  water  and  fish 
samples  were  analyzed  for  coliforms  with  the  mul- 
tiple-tube fermentation  technique  and  for  Salmo- 
nella using  the  swab  technique.  Results  showed 
coliform  counts  with  mean  concentrations  varying 
form  29,700/L  of  water  in  the  middle  of  the  pond 
to  18,100/L  farthest  from  the  manure  dumping 
site.  Differences  in  concentrations  between  collec- 
tion sites  were  not  significant  (P  >  0.05)  but  mean 
values  obtained  weekly  differed  significantly  (P  < 
0.05).  Tilapia  had  coliform  counts  of  1.7/g  flesh 
while  carp  had  1.1/g  flesh.  Differences  among  fish 
samples  of  the  same  species  were  not  significant  (P 
<  0.05).  Biochemical  tests  revealed  the  presence  of 
E.  coli  and  Klebsiella  sp.  and  more  commonly  S. 
cholerasuis.  These  findings  suggest  that  measures 
should  be  adopted  to  sterilize  the  pig  manure  to 
kill  the  microorganisms  prior  to  loading  it  in  and 
integrated  pond.  (Author's  abstract) 
W90-00514 


OZONATION  BYPRODUCTS:  IMPROVE- 
MENT OF  AN  AQUEOUS-PHASE  DERIVATI- 
ZATION  METHOD  FOR  THE  DETECTION  OF 
FORMALDEHYDE  AND  OTHER  CARBONYL 
COMPOUNDS  FORMED  BY  THE  OZONA- 
TION OF  DRINKING  WATER. 
California  Univ.,  Los  Angeles.  School  of  Public 
Health. 

For  primary  bibliographic  entry  see  Field  5F 
W90-OO537 


ACID  DIGESTION  FOR  SEDIMENTS, 
SLUDGES,  SOILS,  AND  SOLID  WASTES  A 
PROPOSED  ALTERNATIVE  TO  EPA  SW  846 
METHOD  3050. 

California  Dept.  of  Health  Services,  Los  Angeles 
Southern  California  Lab. 
D.  E.  Kimbrough,  and  J.  R.  Waskakuwa. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  7,  p  898-900,  July  1989  4 
tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Laboratory 
methods,  'Antimony,  'Silver,  'Heavy  metals, 
'Chemical  analysis,  Acid  digestion,  Sediments! 
Sludge,  Soil  types,  Solid  wastes,  Analytical  meth- 
ods. 

EPA  SW  846  3050  does  not  reproducibly  recover 
either  antimony  or  silver  from  soil  or  sludge  sam- 
ples. Both  of  these  elements  are  regulated  by  Fed- 
eral and  California  state  law,  necessitating  that 
these  elements  be  included  in  the  routine  scans  for 
toxic  metals.  A  method  has  been  developed  that 
will  provide  data  for  these  elements  that  meets 
EPA  mandated  quality  control  requirements.  The 
matrix  is  digested  with  a  4:1  nitric  acid-hydrochlo- 
ric acid  mixture  and  brought  to  near  dryness.  The 
digestate  is  washed  in  a  solution  of  1%  nitric  acid- 
1%  hydrochloric  acid  and  filtered  through  filter 
paper  that  is  washed  with  hot  concentrated  hydro- 
chloric acid  followed  by  deionized  water.  The 
filter  paper  and  residue  are  refluxed  in  5  ml  of 
concentrated  hydrochloric  acid  and  filtered.  The 
two  filtrates  are  analyzed  by  either  ICP  or  FAA 
Advantages  of  this  technique  include  the  range  of 
elements  recovered,  precision,  accuracy  and  the 
ease  of  use.  (Author's  abstract) 
W90-00541 


ANALYTICAL  CHEMISTRY   FOR   ENVIRON- 
MENTAL SCIENCES. 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 


Lab. 

C.  F.  D  Blia  I  '.  Sand  n  and  D.  G 

Environmental  Science         and  I 

ESTHAG,  Vol.  23,  No.  7,  p  768-774,  July  V, 
fig,  2  tab,  30  ref 

Descriptors:  'Water  analysis.  'Chemical  analysis. 
'Pollutant  identification,  'Monitoring,  'Water 
chemistry,  'Baseline  studies,  Standard  methods. 
Sample  contamination,  Laboratory  methods.  In- 
strumentation, Sampling  techniques,  Chesapeake- 
Bay. 

Data  obtained  in  many  monitoring  studies  are  typi- 
cally so  compromised  in  one  or  more  respects  that 
they  are  of  little  value.  This  situation  occurs  de- 
spite the  expenditure  of  enormous  sums  of  money 
on  environmental  monitoring  programs  and  despite 
the  development  of  comprehensive  quality  assur- 
ance/quality control  plans.  Drawing  heavily  on 
experiences  with  monitoring  in  Chesapeake  Bay, 
common  analytical  problems  associated  with  moni- 
toring programs  for  natural  water  included:  sample 
contamination,  difficult  and  tedious  analysis,  im- 
proper sample  preparation  and  preservation]  im- 
proper sampling,  improper  standardization,  incor- 
rect reporting  of  analytical  statistics,  no  satisfac- 
tory method  available  for  chosen  analyte,  poor 
technique,  right  method-wrong  sensitivity  range, 
sample  matrix  problems,  uncalibrated  or  inad- 
equate instrumentation,  wrong  chemical  form  de- 
termined, and  wrong  method.  Recommendations 
for  improving  monitoring  include:  review  of  stand- 
ard EPA  methods  in  the  context  of  the  concentra- 
tions of  analytes  encountered  in  natural  waters; 
establish  national  system  of  regional  centers  of 
expertise;  increase  research  into  new  methods; 
abolish  the  practice  of  reporting  analytical  meas- 
urements as  nondetects;  and  improve  quality  assur- 
ance/quality control  plans  to  address  specific  ob- 
jectives and  provide  the  rationale  for  making  the 
measurement.  (White-Reimer-PTT) 
W90-OO542 


CHARACTERIZATION  OF  PHOSPHORUS  IN 
SLUDGE  EXTRACTS  USING  PHOSPHORUS- 
31  NUCLEAR  MAGNETIC  RESONANCE  SPEC- 
TROSCOPY. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

Z.  R.  Hinedi,  A.  C.  Chang,  and  R.  W.  K.  Lee. 
Journal  of  Environmental  Quality  JEVQAA  Vol 
18,  No.  3,  p  323-329,  Jul-Sep  1989.  12  fig,  3  tab,  31 
ref.  NSF  grants  CHE-82-03497  and  DMB  860 
4091,  DOE  grants  FG  03-86  and  FRI  3535,  and 
NIH  Public  Health  Service  grant  BR2G2507. 

Descriptors:  'Wastewater  treatment,  'Phosphorus, 
'Sludge,  'Sludge  digestion,  Anaerobic  digestion, 
Aerobic  digestion,  Phospholipids,  Monoesters, 
Diesters,  Dialysis,  Extraction  techniques. 

Nuclear  magnetic  resonance  spectroscopy  was 
used  to  characterize  the  phosphorus  (P)  extracted 
from  selected  municipal  sewage  sludges.  Aqueous 
and  nonaqueous  extraction  schemes  were  studied. 
The  trichloroacetic  acid/KOH  two-step  extraction 
and  the  0.5M  NaOH  extraction  were  effective  in 
recovering  P  from  sludges.  It  was  found  that  the  P 
distribution  pattern  in  sludges  was  affected  by  the 
sludge  digestion  processes.  Almost  all  of  the  P  in 
anaerobically  digested  sludges  was  inorganic.  In 
the  waste-activated  sludge  and  aerobically  digested 
sludges,  more  than  50%  of  the  total  P  was  present 
as  P-monoesters  and  P-diesters.  Several  experi- 
ments were  conducted  to  confirm  P-diester  peak 
assignment.  Incubation  of  the  sludge  with  ribonu- 
clease  caused  a  decrease  of  the  peak  in  the  P- 
diester  region,  indicating  that  at  least  a  part  of  the 
P-diesters  is  in  the  form  of  RNA.  Results  of  a 
dialysis  experiment  appeared  to  indicate  that  P- 
diesters  were  broken  down  from  the  molecular 
weight  >  1000  material  to  their  lower  molecular 
weight  components  during  sludge  digestion.  The 
peaks  appearing  in  the  P31  NMR  spectra  of 
sludge-borne  phospholipids  were  tentatively  as- 
signed to  phosphatidylcholine,  phosphatidylserine, 
phosphatidylethanolamine,  and  phosphatidylgly- 
cerol  or  diphosphatidylglycerol.  (Author's  ab- 
stract) 
W90-00568 


METHOD  FOB  EVALUATION  Of  M  \\>u 
SULFATE    a\o    mikail    i\    PRfcCiPITA 

I  ION. 

ArgOnne    Nali.,nal   Lab.    If     BiolOffcl 

mental,  and  Medical  Rc-sear- .< 

I J  1.  Sktenon 

Water,  Air,  and  Soil  Pollution  WAPL/-' 

No    1/2,  p  61-72.  January  1989   2  fig,  3  tab    ft 

i   s  Department  of  Energ)  (Office  of  Health  and 

tronmental  Research,  National  Acid  Precipita- 
Assessmcnl     Program;    Contract    W-31-lf/9- 
l.ng-38. 

Descriptors  'Pollutant  identification,  'Water  anal- 
ysis, 'Acid  rain,  'Sulfates.  'Nitrates.  'Precipita- 
tion, Sulfur  compounds,  Nitrogen  compounds.  Air 
pollution,  Tennessee,  Pennsylvania. 

Sulfur  and  nitrogen  compounds  in  the  atmosphere 
are  primarily  responsible  for  the  acidity  of  precipi- 
tation, but  the  equivalents  of  S04(~)  and  N03(-) 
far  exceed  those  for  H(  f)  in  precipitation  in  the 
eastern  United  States  A  simple  method  is  present- 
ed and  used  to  estimate  the  portions  of  S04( -j  and 
N03(-j  that  contribute  to  the  strong  acidity  in 
weekly  precipitation  samples  collected  at  three 
National  Atmospheric  Deposition  Program  sites  in 
the  eastern  United  States.  The  method  assures  that 
in  general,  the  difference  between  S04<  -j  and 
NH4(  +  )  represents  acidic  sulfate  and  the  differ- 
ence between  N03(-)  and  soil-derived  materials 
represents  acidic  nitrate.  Acidic  sulfate  and  nitrate 
are  considered  to  be  the  most  predominant  source 
of  H(  +  )  in  the  weekly  precipitation  samples.  Most 
of  the  acidity  for  all  three  sites  was  attributed  to 
acidic  sulfate.  The  highest  fraction  of  acidic  S04(- 
)  to  H(-t-)  wet  deposition  values  was  for  the  east- 
central  Tennessee  site  and  the  northeastern  Illinois 
site,  and  the  lowest  fraction  occurred  at  the  central 
Pennsylvania  site.  The  Tennessee  site  had  the 
greatest  acidic  fraction  of  sulfate  and  the  Pennsyl- 
vania site  had  the  greatest  acidic  fraction  of  nitrate 
(Author's  abstract) 
W90-00643 


COLIFORM  DETECTION  FROM  RIVER 
WATERS:  COMPARISON  BETWEEN  MPN 
AND  MF  TECHNIQUES. 

Bologna     Univ.     (Italy).     1st.     di     Microbiologia 

Agraria  e  Tecnica 

M.  Grandi,  G.  Poda,  D.  Cesaroni,  F.  Cangamella, 

and  L.  D.  Trovatelli. 

Water,  Air,  and  Soil  Pollution  WAPLAC  Vol  43 

No.  1/2,  p  135-145,  January  1989.  6  fig,  2  tab,  27 

ref. 

Descriptors:  'Bioindicators,  'Bacterial  analysis, 
'Coliforms,  'Bacteria,  'Water  quality,  'Water  pol- 
lution, 'Membrane  filters,  Statistical  analysis.  Most 
probable  number  test.  Regression  analysis,  Feces, 
Rivers. 

The  enumeration  of  total  and  fecal  coliform  bacte- 
ria is  universally  applied  to  document  the  sanitary 
quality  of  water.  Three  different  methods  were 
compared  for  use  in  determining  fecal  pollution  in 
river  water.  Two  of  the  methods  were  based  on 
direct  estimation  using  standard  aerobic  incubation 
of  membrane  filters  (S-MF)  and  anaerobic  incuba- 
tion of  membrane  filters  (A-MF);  the  third  was 
based  on  statistical  evaluation  by  the  most  probable 
number  method  (MPN).  It  was  seen  from  regres- 
sion analysis  of  the  results  obtained  that  the  MPN, 
S-MF  and  A-MF  techniques  are  equally  valid  as 
regards  the  enumeration  of  fecal  coliforms,  where- 
as the  S-MF  and  A-MF  techniques  are  more  sensi- 
tive than  the  MPN  procedure  for  the  enumeration 
of  total  coliforms.  (Author's  abstract) 
W90-00646 


ANALYSIS  OF  PESTICIDES  IN  SEAWATER 
AFTER  ENRICHMENT  ONTO  C8  BONDED- 
PHASE  CARTRIDGES. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 

D.  A.  Hinckley,  and  T.  F.  Bidleman. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.   23,   No.   8,   p  995-1000,   August 
1989.  5  fig,  5  tab,  30  ref. 
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Descriptors:  *Pollutant  identification,  *Water  anal- 
ysis, 'Chemical  analysis,  *  Insecticides,  *Pesticides, 
'Estuaries,  'Chromatography,  Agricultural  chemi- 
cals, Silicon,  Shrimp,  Arctic  Ocean,  South  Caroli- 
na, Halogenated  pesticides,  Organophosphorus 
pesticides,  Fishkill,  Pyrethroids. 

A  collection  of  organochlorine,  organophosphate, 
and  pyrethroid  insecticides  from  distilled  water, 
seawater  of  33-35  parts  per  thousand  salinity,  and 
river  water  containing  a  high  concentration  of 
dissolved  organic  carbon  (DOC)  was  examined. 
Water  volumes  of  1-4  liters  were  pulled  at  a  flow 
rate  of  15-40  milliliters  per  minute  through  a  47 
millimeter  glass  fiber  filter  to  trap  particulate 
matter,  followed  by  tandem  500  milligram  C8 
bonded  silica  cartridges.  The  cartridges  were  ex- 
tracted with  diethyl  ether-hexane,  the  extract  was 
blown  down  under  nitrogen,  and  the  analytes  were 
quantified  by  capillary  gas  chromatography  with 
electron  capture  detection.  The  cartridges  were 
easy  to  clean  and  average  blanks  <  or  =  0.2 
nanograms  per  liter  were  obtained.  Breakthrough 
to  back  cartridges  was  1-10%  of  the  front  cartridge 
quantity  for  most  pesticides  in  the  three  types  of 
water.  Recoveries  for  a  variety  of  pesticides  at  the 
7-110  nanogram  per  liter  level  ranged  from  85%  to 
120%.  The  collection  method  was  used  to  deter- 
mine pesticide  concentrations  in  a  tidal  creek, 
where  shrimp  were  killed  during  a  runoff  event, 
and  hexachlorocyclohexane  concentrations  in 
ocean  surface  water  and  snow  from  the  Arctic. 
(Author's  abstract) 
W90-0O689 


TESTING  READSORPTION  OF  TRACE  ELE- 
MENTS DURING  PARTIAL  CHEMICAL  EX- 
TRACTIONS OF  BOTTOM  SEDIMENTS. 

Institut    National    de   la   Recherche    Scientifique, 
Sainte-Foy  (Quebec). 
N.  Belzlle,  P.  Lecomte,  and  A.  Tessler. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  8,  p   1015-1020,  August 
1989.  2  fig,  2  tab,  35  ref 

Descriptors:  'Sample  preservation,  'Chemical 
analysis,  'Heavy  metals,  'Trace  elements,  'Lake 
sediments,  'Sediments,  'Adsorption,  'Sample 
preparation,  Arsenic,  Cadmium,  Copper,  Nickel, 
Lead,  Zinc. 

The  importance  of  postextraction  readsorption  of 
arsenic,  cadmium,  copper,  nickel,  lead,  and  zinc 
has  been  evaluated  for  each  step  of  a  sequential 
extraction  procedure  by  measuring  the  recovery  of 
small  amounts  of  trace  elements  added  during  the 
extraction  of  oxic  lake  sediments.  For  all  the  cases 
examined  but  one,  the  trace  element  spikes  (less 
than  100%  of  the  amount  present  in  control  sam- 
ples) were  recovered  within  the  limits  given  by  the 
experimental  errors.  These  results  contrast  with 
the  large  percentages  of  postextraction  readsorp- 
tion observed  for  these  trace  elements  in  previous 
studies,  a  consequence  of  the  use  by  previous  in- 
vestigators of  either  large  spikes  (greatly  exceeding 
the  amounts  present  in  the  control  samples)  during 
extractions  of  natural  sediment  or  simple  model 
sediments.  (Author's  abstract) 
W90-OO690 


IONIC  ALKYLLEAD  COMPOUNDS  IN  ENVI- 
RONMENTAL WATER  AND  SEDIMENTS. 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00707 


USE  OF  RADIONUCLIDES  IN  THE  STUDY  OF 
CONTAMINANT  CYCLING  PROCESSES. 

Bodensee-Wasserversorgung,       Ueberlingen-Sues- 

senmuehl   (Germany,   F.R.).   Water   Control   and 

Research  Lab. 

P.  H.  Santschi. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  307-320, 

July  3,  1989.  5  fig,  3  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Sediment-water  interfaces,  'Heavy  metals, 
'Radioisotopes,  'Radioactive  tracers,  'Tracers, 
'Lakes,  Coupling. 


A  multitracer  approach  was  used  to  study  the 
dynamic  coupling  of  physical,  chemical,  and  bio- 
logical transport  processes  in  lakes.  Examples  from 
two  hard-water  lakes  in  Switzerland:  Lake  Biel 
and  Lake  Zurich,  give  evidence  for  the  resuspen- 
sion  of  fine  particles,  radionuclides  and  trace 
metals  from  the  horizontal  boundaries  focussing  on 
their  final  repositories  in  the  interior  of  the  lake. 
The  example  from  Lake  Biel,  a  hardwater  lake 
with  a  water  residence  time  of  60  days,  demon- 
strates the  more  dynamic  nature  of  the  trace  metal 
profiles  of  Cu  and  Zn  in  lakes.  More  than  90%  of 
these  two  trace  metals  in  this  lake  originate  from 
river  inputs,  mostly  from  the  river  Aare.  Sixty 
percent  of  Zn,  but  only  20%  of  Cu  is  retained  in 
the  lake.  Scavenging  from  the  water  column  on 
particulate  phases  other  than  plankton  and  subse- 
quent remobilization  in  the  sediments  can  occur  for 
the  trace  metals,  such  as  Cu  and  possibly  Zn,  Mn 
and  Pb.  On  the  other  hand,  particles  settling 
through  the  water-column  and  accumulating  on 
the  bottom  continuously  lose  N.  Another  more 
recent  example  comes  from  a  supposedly  much  less 
dynamic  lake  in  Switzerland,  Lake  Zurich.  From 
May  to  September  1986,  about  20%  of  the  total 
inventory  of  134,  137Cs,  but  up  to  80%  of  103Ru 
was  removed  by  particle  scavenging  and  settling. 
The  initial  and  September  inventory  of  134,  137Cs 
(134Cs:  137Cs  =  0.55)  in  the  lake  has  been  estimat- 
ed from  measurements  of  total  precipitation  and 
from  concentrations  profiles  in  the  lake,  respective- 
ly. As  the  137Cs  flux  decreased  markedly  during 
the  first  2  months,  a  settling  velocity  of  particles  of 
17  m/d  can  be  calculated  from  the  integrated  flux 
ratio  of  0.75  in  the  two  traps  (at  50  and  130  m 
depth)  during  the  deployment  receiving  the  pulsed 
input  (April  29-May  20).  However,  from  July  to 
October  1986,  the  fluxes  of  136Cs  and  103Ru  in  the 
lower  traps  were  consistently  higher  than  those  in 
the  upper  ones.  This  was,  to  a  lesser  extent,  also 
true  for  particle  fluxes  in  the  lower  traps.  Since 
some  of  the  137Cs  inventory  was  still  residing  in 
the  upper  20  m  of  the  lake  at  that  time,  this 
enhancement  cannot  be  explained  by  increased 
scavenging  rates  with  depths.  It  is  likely  that  this 
phenomenon  is  caused  by  inputs  from  resuspen- 
sions  of  fine  particles  near  the  horizontal  bound- 
aries of  the  lake.  (Miller-PTT) 
W90-00720 


UNCERTAINTY  IN  DESCRIPTION  OF  SEDI- 
MENT CHEMICAL  COMPOSITION. 

Istituto  Italiano  di  Idrobiologia,  Novara. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-00731 


MEASUREMENTS  OF  SEDIMENT  TOXICITY 
OF  AUTOTROPHIC  AND  HETEROTROPHIC 
PICOPLANKTON  BY  EPIFLUORESCENCE 
MICROSCOPY. 

CB  Research  International  Corp.,  Sidney  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5C. 
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TALITRID  AMPHIPODS  (CRUSTACEA)  AS 
BIOMONITORS  FOR  COPPER  AND  ZINC. 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

P.  S.  Rainbow,  P.  G.  Moore,  and  D.  Watson. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  28,  No.  6,  p  567-582,  June  1989.  9  tab.  30  ref. 

Nat.  Env.  Res.  Council  grant  to  P.S.R.  (GR  3/ 

5256). 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Bioindicators,  'Bioaccumulation.  'Amphi- 
pods,  'Crustaceans,  'Copper,  'Zinc,  'England, 
'Scotland,  'Wales,  Orchestia,  Talorchestia,  Tali- 
trus,  Cadmium,  Industrial  wastes. 

Four  talitrid  amphipods  (Orchestia  gammarellus 
(Pallus),  O.  mediterranea  Costa,  Talitrus  saltator 
Montagu  and  Talorchestia  deshayessii  (Audouin) 
were  collected  from  31  sites  in  S.W.  Scotland,  N. 
Wales,  and  S.W.  England,  and  analyzed  for  copper 
and  zinc  concentrations.  In  addition,  limited  analy- 
ses were  conducted  on  O.  gammarellus  and  T. 
deshayesii  for  cadmium.  In  S.  W.  Scotland,  copper 
concentrations  were  raised  significantly  in  O.  gam- 


marellus from  Whithorn  and  Auchencairn 
(Solway)  and  Loch  Long  and  Holy  Loch  (Clyde). 
In  S.W.  England,  copper  concentrations  were 
highest  at  Restronguet  Creek,  Torpoint  and 
Gannel  (Cornwall).  Samples  of  O.  gammarellus 
from  Islay  (inner  Hebrides)  taken  adjacent  to  the 
effluent  outfalls  of  local  whisky  distilleries  fell  into 
two  groups  based  on  copper  concentrations  (pre- 
sumably derived  from  copper  stills),  the  higher 
copper  levels  deriving  from  the  more  productive 
distilleries.  High  copper  levels  were  found  in  T. 
saltator  and  T.  deshayesii  from  Dulas  Bay  (Wales). 
Zinc  levels  in  O.  gammarellus  were  high  in  Holy 
Loch  and  Auchencairn  (Scotland),  Gannel  and 
Torpoint  (England)  but  extremely  elevated  (as  was 
Zn  in  O.  mediterraiea)  at  Restronguet  Creek.  Zinc 
was  also  high  in  T.  saltator  from  Dulas  Bay 
(Wales),  but  not  in  T.  deshayesii.  Cadmium  levels 
in  O.  gammarellus  from  Kilve  (Bristol  Channel) 
were  much  raised.  These  differences  (a)  conform 
with  expectations  of  elevated  bioavailability  of 
these  metals  from  well  researched  areas  (S.W. 
England  and  N.  Wales),  and  (b)  identify  previously 
unappreciated  areas  of  enrichment  in  S.W.  Scot- 
land. O.  gammarellus  is  put  forward  as  a  suitable 
biomonitor  for  copper  and  zinc  in  British  coastal 
waters.  (Author's  abstract) 
W90-00783 


HOW  TO  MONITOR  GROUNDWATER  AT  A 
MUNICIPAL  SOLID  WASTE  FACILITY. 

Joyce  Engineering,  Inc.,  Princeton,  WV. 

W.  L.  Toney. 

Public  Works  PUWOAH,  Vol.  120,  No.  9,  p  76-79, 

August  1989. 

Descriptors:  'Monitoring,  'Groundwater  pollu- 
tion, 'Solid  waste  disposal,  Geohydrology,  Wells, 
Drilling,  Organic  wastes. 

A  monitoring  program's  ability  to  assess  a  solid 
waste  disposal  facility's  integrity  is  founded  upon 
adequate  site  hydrogeology  information.  Site  hy- 
drogeology  requires  the  uppermost  aquifer  to  be 
characterized,  potential  contaminant  pathways 
identified,  and  groundwater  movement  rates  deter- 
mined. Detection  monitoring  wells  must  be  located 
beyond  the  upgradient  limit  of  contamination  to 
provide  samples  representative  of  background 
water  quality.  The  type  of  drilling  method  is  site 
specific;  however,  to  prevent  cross-contamination 
between  well  installations  drilling  equipment  must 
be  carefully  cleaned.  In  sample  collection,  the 
static  water  level  should  be  measured  to  within 
0.01  ft.  Air  in  the  well  should  be  tested  using  an 
interface  probe  to  determine  light  and  dense  phase 
organic  layers.  A  fluorocarbon  resin  bailer  can  be 
used  to  obtain  samples  of  the  less  dense  organics. 
Once  the  depth  to  the  water  surface  is  determined, 
the  bailer  can  also  be  modified  to  obtain  dense 
phase  organic  samples.  The  sampling  and  analysis 
plan  should  also  describe  the  chain  of  custody 
procedures  to  ensure  that  samples  have  not  been 
disturbed  during  transportation.  Statistical  tests 
should  be  performed  to  determine  if  the  waste 
disposal  facility  has  impacted  the  groundwater. 
(White-Reimer-PTT) 
W90-00796 


DETECTABILITY  OF  STEP  TRENDS  IN  THE 
RATE  OF  ATMOSPHERIC  SULPHATE  DEPO- 
SITION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  and  M.  G.  Kompter. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 
No.  1-2,  p  31-41,  March  1989.  2  fig,  6  tab,  13  ref. 

Descriptors:  'Acid  rain,  'Acid  rain  effects,  'Moni- 
toring, 'Sulfur  dioxide,  Eastern  North  America, 
Step  trend  analysis,  Model  studies,  Emission  reduc- 
tion. 

Step  trend  analyses  were  performed  on  acid  depo- 
sition rates  using  a  combination  of  monitored  sul- 
fate deposition  data  and  a  long-range  transport  of 
acid  precipitation  (LRTAP)  model.  The  step  trend 
analyses  consider  Sudbury's  emissions  (a  smelting 
company)  and  eastern  north  America's  emissions  in 
order  to  explore  strategies  for  reducing  S02  emis- 
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sions  to  the  extent  that  the  decrease  in  sulfate 
deposition  can  he  detected  in  a  specified  time 
period.  Results  indicate  Sudbury's  emissions  could 
be  reduced  with  significant  delectable  reduction  in 
sulfate  deposition  occurring  at  the  Muskoka 
region;  however,  decision  makers  would  not  be 
able  to  detect  significant  reductions  of  sulfate  dep- 
osition at  the  other  selected  airsheds.  The  control 
of  eastern  North  America's  emissions  indicate  that 
a  50%  reduction  in  emissions  would  require  5  yr  of 
monitoring  or  less  to  detect  a  significant  reduction. 
For  a  35%  reduction,  12  yr  of  monitoring  or  less 
would  be  required  to  detect  a  significant  reduction 
in  sulfate  deposition.  Boundary  Waters  and 
Algoma  require  longer  periods  of  monitoring  to 
detect  a  significant  reduction  in  sulfate  deposition 
because  a  large  percentage  of  deposition  is  due  to 
background  deposition.  The  variability  in  the  mon- 
itored data  is  large  and  tends  to  'mask'  the  size  of 
the  magnitude  of  change  required  to  detect  a  sig- 
nificant reduction  in  sulfate  deposition.  As  a  result, 
large  reductions  are  required  to  detect  any  signifi- 
cant reductions.  (White-Reimer-PTT) 
W90-00801 


ACIDIFYING  POTENTIAL  OF  ATMOSPHER- 
IC DEPOSITION  IN  CANADA. 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00810 


DETECTION  OF  ENDOTOXINS  IN  RE- 
CLAIMED AND  CONVENTIONALLY  TREAT- 
ED DRINKING  WATER. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology 
J.  S.  Burger,  W.  O.  K.  Grabow,  and  R.  Kfir. 
Water  Research  WATRAG,  Vol  23,  No.  6,  p  733- 
738,  June  1989.  5  fig,  2  tab,  21  ref. 

Descriptors:  *  Pollutant  identification,  *Toxins, 
*Drinking  water,  *Water  treatment,  'Wastewater 
renovation,  *Water  reuse,  Disinfection,  Namibia, 
South  Africa. 

The  Windhoek  (Namibia)  and  Cape  Flats  (South 
Africa)  reclamation  plants,  which  use  different  dis- 
infection methods,  were  compared  for  their  ability 
to  remove  endotoxins  from  feed  water.  Endotoxins 
were  assayed  using  the  Chromogenic  Limulus 
Amoebocyte  Lysate  Assay  (LAL).  The  Cape  Flats 
reclamation  plant,  in  which  ozonation  was  used  for 
disinfection  prior  to  active  carbon  column  treat- 
ment, was  found  to  be  more  effective  in  endotoxin 
removal  than  the  Windhoek  plant  in  which  only 
breakpoint  chlorination  steps  were  used.  Both 
plants  showed  a  significant  increase  in  the  level  of 
endotoxins  after  active  carbon  column  treatment. 
The  level  of  endotoxins  in  the  final  water  was 
found  to  be  related  to  the  level  in  the  effluent  after 
active  carbon  column  treatment.  Breakpoint  chlor- 
ination was  shown  to  contribute  to  the  removal  but 
not  to  the  elimination  of  the  endotoxins.  The  level 
of  endotoxins  in  the  final  reclaimed  water  was 
compared  to  the  level  in  surface  and  groundwater. 
The  Cape  Flats  final  water  had  lower  levels  than 
conventionally  treated  drinking  water,  and  slightly 
higher  levels  than  groundwater.  (Author's  ab- 
stract) 
W90-00830 


CONTINUOUS  FLOW  METHOD  FOR  DETER- 
MINATION OF  TOTAL  TRIHALOMETHANES 
IN  DRINKING  WATER  WITH  MEMBRANE- 
SEPARATION. 

Osaka  Univ.,  Sakai  (Japan).  Lab.  of  Environmental 

Chemistry. 

T.  Aoki,  and  K.  Kawakami. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  739- 

742,  June  1989.  5  fig.,  2  tab,  18  ref. 

Descriptors:  *Water  analysis,  "Chemical  analysis, 
•Pollutant  identification,  *Halogenated  hydrocar- 
bons, 'Drinking  water,  'Membrane  processes,  Sep- 
aration techniques.  Laboratory  methods. 

A  double-tube  separation  system  with  an  inner 
tube  of  microporous  poly(tetrafluoroethylene) 
(PTFE)  and  an  outer  tube  of  PTFE,  is  proposed 


foi  thi  continuous  determination  of  TTHM   (total 

trihalomcthanes)  in  drinking  water  The  Y\  HMs  in 
the  sample  after  mixing  sodium  sulfite  loluti 
separated  with  the  double-tube  system  at  50  degree 
C  and  are  mixed  with  alkaline  nicotinamide  solu- 
tion, and  then  heated  to  98  degrees  C  After  cool- 
ing in  an  ice  bath,  the  reaction  product  is  fed  to  a 
fluorometer  and  the  fluorescence  intensity  excited 
at  372  nm  is  measured  at  467  nm.  There  was  no 
interference  from  unknown  species  existing  in 
drinking  water  and  river  water  by  using  the  mem- 
brane separation  system.  A  response  was  obtained 
within  8  min.  The  detection  limit  (S/N  3)  was  0.8 
microliter.  The  present  method  was  applied  to  the 
determination  of  the  TTHMs  in  drinking  water 
(Author's  abstract) 
W90-0083 1 


VARIATIONS     IN     RAINWATER     QUALITY 
FROM  ROOF  CATCHMENTS. 

Pertanian  Malaysia  Univ.,  Serdang.  Dept.  of  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5F 
W90-00834 


DETERMINATION  OF  AMMONIA  IN  WATER 

BY  CENTRIFUGAL  ANALYSIS. 

Path    Scientific    Research    Ltd.,    Halifax    (Nova 

Scotia).  Environmental  Chemistry  Lab. 

R.  F.  McCurdy,  R.  Boss,  and  J.  Dale. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  779- 

784,  June  1989.  7  fig,  5  tab,  17  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Centrifugation,  'Ammonia,  'Natural  waters,  Lab- 
oratory methods,  Detection  limits,  Precision. 

A  reliable  and  efficient  procedure  for  measuring 
ammonia  in  natural  waters  using  a  Cobas-Fara 
centrifugal  analyzer  is  described.  The  procedure, 
as  optimized,  has  a  detection  limit  of  9.01  mg/L.  It 
is  both  accurate  and  precise;  within-run  precision 
varied  from  0.69  to  0.74%  and  between-run  preci- 
sion varied  from  0.74  to  2.13%.  Analytical  recov- 
ery ranged  from  97.5  to  99.1%,  and  the  results 
correlated  well  with  those  obtained  by  the  stand- 
ard phenate  method.  This  procedure  has  several 
practical  advantages  including  increased  through- 
put (112  samples  per  h),  decreased  sample-size 
requirement  (85  microliter)  and  technical  ease  of 
operation.  (Author's  abstract) 
W90-00836 


ATOMIC  ABSORPTION  SPECTROMETRIC 
MICRODETERMINATION  OF  TUNGSTEN 
(VI)  IN  ALLOYS  AND  ENVIRONMENTAL 
SAMPLES  AFTER  EXTRACTIVE  SEPARA- 
TION WITH  A  HYDROXAMIC  ACID  INTO 
MIBK. 

Pondicherry  Univ.   (India).   Salim  Ali  School  of 
Ecology. 
S.  A.  Abbasi. 

International  Journal  of  Analytical  Chemistry 
IJEAA3,  Vol.  35,  No.  3,  p  139-147,  1989.  3  fig,  2 
tab,  27  ref. 

Descriptors:  'Chemical  analysis,  'Tungsten, 
'Trace  metals,  'Pollutant  identification,  'Atomic 
absorption  spectrophotometry,  Alloys,  Natural 
waters,  Separation  techniques. 

Tungsten  (VI)  was  selectively  extracted  from  2-8 
M  HC1  or  15-20  M  H2S04  media  with  N-p-meth- 
oxyphenyl-2-furylacrylohydroxamic  acid  (MFHA) 
in  methyl  isobutyl  ketone  (MIBK)  and  determined 
by  atomic  absorption  spectrometer  at  400.9  nm 
employing  nitrous  oxide-acetylene  flame.  The 
method  was  significantly  more  selective  and  sensi- 
tive than  the  prevailing  methods  for  tungsten  (VI) 
based  on  flame-AAS,  and  was  successfully  applied 
to  the  trace  analysis  of  the  metal  in  alloys,  ores, 
plant  tissues,  animal  tissues,  and  freshwaters. 
MFHA  was  chosen  from  amongst  eleven  new 
hydroxamic  acids.  (Author's  abstract) 
W90-00856 


LIQUID  CHROMATOGRAPHY  SYSTEM  FOR 
MEASUREMENT  OF  ORGANIC  ACIDS  IN 
PRECIPITATION. 


Max-Plarick-Inst    fuer  Chemie,  Mam/  (Germany, 

I    I'  ) 

W.  Elbert,  J  Hahn,  and  M   I^rch 

International  Journal  of  Environmental  Analytical 

Chemistry    IJEAA3,Vol     V.  p    149-159 

1989.  4  fig,  2  tab,  37  ref 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Chromatography,  'Organic  acids,  'Acid  ram 
•Pollutant  identification.  Ion  exchange.  Chemistry 
of  precipitation. 

An  ion  chromatographic  system  was  developed  for 
routine  measurement  of  carboxyhc  acids  with 
carbon  numbers  up  to  C8  in  precipitation  samples 
The  system  combines  on-line  sample  preconeentra- 
tion  on  a  low-capacity  anion  exchange  resin  with 
separation  by  ion  exclusion  and  subsequent  detec- 
tion by  UV  absorption  Detection  limits  fpeak-to- 
noise  ratio  10:1)  ofless  than  0.4  micromol/liter  are 
obtained  for  formic  acid  and  acetic  acid.  Mineral 
acids  such  as  sulfuric,  nitric,  and  hydrochloric 
acid,  which  usually  represent  the  main  anions  in 
continental  precipitation  over  the  northern  hemi- 
sphere, do  not  interfere,  since  they  elute  as  one 
peak  in  the  beginning  of  the  chromatogram.  The 
chromatographic  system  has  been  tested  for  over- 
lapping peaks  with  a  variety  of  C1-C8  carboxyhc 
acids,  both  saturated  and  unsaturated,  substituted 
and  unsubstituted,  and  with  phenol  and  benzene. 
Not  all  organic  anions  are  fully  separated:  oxalate, 
maleate,  and  the  anions  of  various  multifunctional 
organic  acids  up  to  tartrate  and  probably  citrate 
are  hidden  under  the  large  peak  of  the  strong 
mineral  acids;  several  other  peaks  were  found  to 
overlap  by  more  than  50%.  In  many  cases,  this 
may  not  be  important,  since  measurements  by 
other  groups  and  models  of  tropospheric  photo- 
chemistry have  shown  that  there  are  certain  acids 
such  as  formic  and  acetic  acids  which  generally 
predominate  in  the  atmospheric  mixture  of  acidic 
organic  compounds.  (Author's  abstract) 
W90-00857 


CAPILLARY  SPOT  TEST  FOR  THE  DETEC- 
TION OF  TRACE  LEVELS  OF  ORGANOPHOS- 
PHORUS  INSECTICIDES  IN  WATER,  SOIL 
AND  VEGETATION. 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Applied 
Chemistry. 

H.  S.  Rathore,  I.  Ali,  and  A.  Kumar. 
International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  35,  No.  3,  p  199- 
206,  1989.  3  tab,  24  ref. 

Descriptors:  *Water  analysis,  *Chemical  analysis, 
'Pesticides,  'Insecticides,  'Organophosphorus  pes- 
ticides, 'Pollutant  identification,  'Pesticide  resi- 
dues, Soil  contamination,  Plants. 

A  simple  inexpensive  and  sensitive  spot  test  was 
developed  for  the  detection  of  trace  levels  of  or- 
ganophosphorus insecticides  such  as  malathion, 
formothion,  thiometon,  dichlorvos,  methyl  parath- 
ion,  dimethoate  and  phosphamidon  in  water,  soil 
(fertile  and  non-fertile)  and  in  the  leaves  of  Citrus 
medica  (common  lemon  plant).  Benzene  solutions 
of  p-dimethylaminobenzaldehyde  and  trichloroace- 
tic acid  were  used  together  as  the  detection  rea- 
gent. Using  this  method,  the  lower  limits  of  detec- 
tion of  the  organophosphorus  compounds  in  water 
ranged  from  2  micrograms  for  malathion  to  10 
micrograms  for  thiometon.  Of  the  materials  tested, 
the  limit  of  detection  of  was  lowest  in  water  and 
highest  in  soils.  (Geiger-PTT) 
W90-00858 


AUTOMATIC  SYSTEM  FOR  SIMULTANEOUS 
DETERMINATION  OF  NITRATES  AND  NI- 
TRITES IN  WATERS. 

Universitat  de  les  Hies  Balears,  Palma  de  Mallorca 
(Spain).  Dept.  de  Chemistry. 
J.  Maimo,  A.  Cladera,  F.  Mas,  R.  Forteza,  and  J. 
M.  Estela. 

International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  35,  No.  3,  p  161- 
167,  1989.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Nitrates.      'Nitrites,      'Pollutant      identification. 
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•Spectrophotometry,   Automation,   Microcomput- 
ers, Dyes. 

An  automatic  flow  injection  analysis  system  for 
simultaneous  determination  of  nitrates  and  nitrates 
in  waters  is  described.  The  method  is  based  on  the 
classical  azodye  reaction  for  nitrites.  The  sample  is 
split  into  two  flows:  one  is  directly  treated  with  the 
azodye  reagent  and  sent  to  the  sample  flow  cell  of 
a  double  beam  spectrophotometer,  which  gives 
positive  absorbance  values,  allowing  direct  deter- 
mination of  nitrites  in  the  sample,  and  the  other 
flow  goes  through  a  cadmium  reduction  microco- 
lumn, where  nitrates  are  reduced  to  nitrites.  The 
sample  is  then  treated  with  the  azodye  reagent  and 
the  overall  mixture  is  sent  to  the  reference  cell  of 
the  same  double  beam  spectrophotometer,  which 
gives  negative  peaks  in  the  original  sample  from 
the  difference.  The  procedure  has  been  automa- 
tized by  connecting  a  digital  potentiometer,  pro- 
vided with  a  RS232C  interface,  to  the  register 
output  of  the  spectrophotometer.  The  potentiome- 
ter is  used  as  a  data  acquisition  interface  for  an 
Amstrad  128  microcomputer.  A  specific  program 
has  been  developed,  allowing:  data  storage  of  the 
successive  experiments,  and  data  treatment  for  cal- 
culation of  the  calibration  curves  and  automatic 
reports  of  the  sample's  nitrates  and  nitrites  con- 
tents. (Author's  abstract) 
W9O-0O859 


DETERMINATION  OF  LINEAR  ALKYLBEN- 
ZENESULPHONATES  AND  ALKYLPHENOL 
POLYETHOXYLATES  IN  COMMERCIAL 
PRODUCTS  AND  MARINE  WATERS  BY  RE- 
VERSED- AND  NORMAL-PHASE  HPLC. 
Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

A.  Marcomini,  S.  Stelluto,  and  B.  Pavoni. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   35,  No.  4,  p  207-218, 
1989.  3  fig,  2  tab,  23  ref. 

Descriptors:  *Water  analysis,  *Chemical  analysis, 
•Surfactants,  'Pollutant  identification,  *High  per- 
formance liquid  chromatography,  Separation  tech- 
niques, Seawater,  Quantitative  analysis. 

Octadecylsilica  was  used  as  reversed-phase  high- 
performance  liquid  chromatography  packing  mate- 
rial for  the  simultaneous  separation  and  determina- 
tion of  linear  alkylbenzenesulfonates  (LAS)  and 
nonylphenol  polyethoxylates  (NPEO).  The  role  of 
NaC104  dissolved  in  the  mobile  phase  on  the  sepa- 
ration of  LAS  and  NPEO  was  investigated:  it 
turned  out  to  affect  only  the  elution  volumes  of 
LAS.  Alkylphenol  polyethoxylates  were  exhaus- 
tively extracted  from  liquid  commercial  cleaning 
products  with  hexane-acetone  mixtures.  A  proce- 
dure for  the  determination  of  all  the  NPEO  oli- 
gomers enriched  from  marine  waters  is  presented. 
The  LAS,  NPEO  and  nonylphenol  (NP)  products 
from  surface  marine  waters  of  the  lagoon  of 
Venice  were  enriched  on  CI 8  minicolumn  car- 
tridges. The  analytes  were  desorbed  from  the  car- 
tridge with  acetone  and  the  eluted  acetone  solution 
was  split  into  two  equal  fractions,  one  of  which 
was  used  for  determining  LAS,  NPEO,  and  NP  by 
reversed-phase  HPLC  and  the  other  fraction  for 
determination  by  normal-phase  HPLC.  Results  of 
the  determinations  agreed  well  with  results  for 
NPEO  and  LAS  previously  published.  (Geiger- 
PTT) 
W9O-0O860 


TOWARDS  A  STANDARD  METHOD  FOR  THE 
MEASUREMENT  OF  ORGANIC  CARBON  IN 
SEDIMENTS. 

Colorado  School  of  Mines,  Golden. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00861 


SIMULTANEOUS  DETERMINATION  OF  Cl- 
C2  ALDEHYDES  AND  ORGANIC  ACIDS  IN 
AQUEOUS  ATMOSPHERIC  SAMPLES  BY 
HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY. 

Netherlands  Energy  Research  Foundation  ECN, 
Petten. 
M.  P.  Keuken,  and  C.  A.  M.  Schoonebeek. 


International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  35,  No.  4,  p  227- 
239,  1989.  6  fig,  2  tab,  42  ref. 

Descriptors:  *Water  analysis,  *Chemical  analysis, 
*Acid  rain,  *Pollutant  identification,  "Organic 
acids,  *High  performance  liquid  chromatography, 
•Chemistry  of  precipitation,  Rain,  Dew,  Mist, 
Acetic  acid,  Air  pollution. 

A  high-performance  liquid  chromatographic 
method  for  the  simultaneous  determination  of  Cl- 
C2  aldehydes  and  organic  acids  in  aqueous  samples 
was  developed.  Aldehydes  and  organic  acids  are 
separated  after  derivatization  of  the  aldehydes  by 
2,4-dinitrophenylhydrazine  and  by  gradient  elution 
on  reversed-phase  material.  Measurement  is  by  UV 
and  conductivity,  respectively.  The  detection 
limits,  using  an  injection  volume  of  100  microliters, 
for  formaldehyde,  acetaldehyde,  formic  acid  and 
acetic  acid  are  5  micrograms/liter,  10  micrograms/ 
liter,  15  micrograms/liter,  and  30  micrograms/ 
liter,  respectively.  Aldehydes  are  stabilized  by  the 
derivatization  reagent  for  a  period  of  maximal  five 
days  in  the  field.  Results  of  measurements  of  rain, 
mist  and  dew  samples,  collected  in  Petten  (The 
Netherlands)  indicate  the  presence  of  C1-C2  alde- 
hydes and  organic  acids  in  the  range  from  0.01  to  3 
milligrams/liter.  (Author's  abstract) 
W90-00862 


TRACE  ELEMENT  SPECIATION  IN  CON- 
TAMINATED SOILS  STUDIED  BY  ATOMIC 
ABSORPTION  SPECTROMETRY  AND  NEU- 
TRON ACTIVATION  ANALYSIS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Fakulta 
Jaderna  a  Fysikalne  Inzenyrska. 
V.  Spevackova,  and  J.  Kucera. 
International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  35,  No.  4,  p  241- 
251,  1989.  6  tab,  15  ref. 

Descriptors:  *Path  of  pollutants,  *Pollutant  identi- 
fication, "Chemical  analysis,  "Trace  elements, 
"Soil  contamination,  "Atomic  absorption  spectro- 
phometry,  "Neutron  activation  analysis,  Lea- 
chates,  Silver,  Cadmium,  Cobalt,  Copper,  Iron, 
Lithium,  Manganese,  Nickel,  Lead,  Antimony, 
Zinc. 

Leachable  forms  of  the  elements  Ag,  Cd,  Co,  Cu, 
Fe,  Li,  Mn,  Ni,  Pb,  Sb,  and  Zn  were  studied  in 
soils  with  increased  levels  of  the  elements  Ag,  Cd, 
Pb,  Sb,  and  Zn  due  to  contamination  by  sewage 
sludges  from  a  metallurgical  plant  as  well  as  in 
control  soil  samples.  The  total  element  contents, 
except  for  Cu,  Li,  and  Pb  were  determined  by 
instrumental  neutron  activation  analysis  INAA. 
For  quality  assurance  purposes,  the  reference  ma- 
terials IAEA  Soil-5  and  IAEA  Soil-7  were  also 
analyzed.  Partitioning  of  the  elements  was  studied 
by  atomic  absorption  spectrometry  (AAS)  and 
partly  by  NAA  using  a  multi-step  sequential  leach- 
ing procedure  designed  to  divide  elements  into  five 
fractions:  exchangeable  metals,  metals  bound  to 
carbonates,  metals  bound  to  Fe-Mn  oxides,  metals 
bound  to  organic  matter,  and  residual  metals.  Of 
the  metals  studied,  Cd  appeared  to  be  most  readily 
solubilized  from  the  soil  samples.  Differences  in 
leachabilities  of  the  elements  Co,  Fe,  and  Zn  from 
unirradiated  and  reactor  irradiated  samples  are  dis- 
cussed. Samples  analyzed  by  INAA  and  conse- 
quently used  for  leaching  experiments  were  addi- 
tionally ground  and  homogenized  prior  to  irradia- 
tion to  assure  sufficient  homogeneity  for  smaller 
sample  weights  used  in  contrast  to  the  AAS  proce- 
dure. Although  the  same  solid-to-liquid  phase  ratio 
was  kept,  enlarged  surface  of  the  solid  phase  might 
influence  the  leaching  of  elements.  The  irradiation 
in  the  reactor  by  high  fluences  of  neutrons  and 
gamma-rays  may  change  the  physico-chemical 
properties  of  soils,  especially  the  organic  constitu- 
ents thus  affecting  leachability.  (Author's  abstract) 
W90-O0863 


SEPARATION  OF  METAL  IONS  IN  TUBE 
WELL  WATER  SAMPLES  BY  THIN  LAYER 
PARTITION  CHROMATOGRAPHY. 

Institute    of   Science,    Nagpur   (India).    Dept.    of 

Chemistry. 

L.  Deshmukh,  and  R.  B.  Kharat. 


International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  36,  No.  1,  p  1-6, 
1989.  4  fig,  1  tab,  8  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Thin  layer  chromatography,  "Pollutant  identifica- 
tion, "Metals,  "Well  water,  Iron,  Zinc,  Copper, 
Lead,  Manganese,  Nickel,  Separation  techniques. 

A  thin  layer  chromatography  (TLC)  method  was 
developed  for  the  separation  of  Fe(III),  Cu(II), 
Pb(II),  Mn(II)  and  Ni(II)  in  well  water.  Thin 
layers  of  silica  gel  G  were  used  as  an  adsorbent.  Rf 
values  were  determined  using  0.01-0.2  M  aqueous 
sodium  acetate  as  mobile  phase.  The  dependence 
of  the  Rf  values  on  the  pH,  the  width  of  the  plates 
and  the  time  required  for  migration  of  the  ions  was 
studied.  Optimum  conditions  for  possible  3-,  and  4- 
component  separations  were  determined.  Ni(II), 
Zn(II),  Fe(III),  Cu(II),  Mn(II)  and  Pb(II)  having 
minimum  concentration  of  0.65,  0.5,  4.0,  0.70,  0.5 
and  2.0  micrograms/milliliter,  respectively  were 
separated.  The  present  method  was  applied  to  the 
separation  and  detection  of  metal  ions  in  tube  well 
water  samples  from  different  villages  of  Orissa 
(India).  Results  showed  that  Fe(III)  concentrations 
ranged  from  15.2-16.7  micrograms/milliliter, 
Mn(II)  concentrations  were  0.6  micrograms/milli- 
liter, and  Zn(II)  concentrations  ranged  from  0.6  to 
3.6  micrograms/milliliter.  (Author's  abstract) 
W90-00864 


HOLDING  TIME  FOR  SAMPLES  FROM  A 
FEW  SELECTED  LAKES  AND  STREAMS:  EF- 
FECTS ON  TWENTY-FIVE  (25)  ANALYTES. 
Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV.  Acid  Deposition  Quality  Assurance 
Group. 

M.  A.  Stapanian,  B.  C.  Hess,  T.  E.  Lewis,  and  A. 
K.  Pollack. 

International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  36,  No.  1,  p  35-53, 
1989.  1  fig,  4  tab,  36  ref.  EPA  Contract  658-03- 
3249. 

Descriptors:  "Pollutant  identification,  "Quality 
control,  "Sample  preservation,  "Water  analysis, 
"Chemical  analysis,  "Acid  rain,  Lakes,  Streams, 
Metals,  "Sampling,  Surveys,  Hydrologic  data  col- 
lections, Water  quality,  Hydrogen  ion  concentra- 
tion, Water  analysis. 

Water  samples  collected  from  three  lakes  and 
seven  streams  in  the  eastern  United  States  were 
held  in  cubitainers  at  a  field  laboratory  for  12,  24, 
48,  and  84  hr  before  aliquots  were  prepared,  pre- 
served and  sent  to  an  analytical  laboratory.  One- 
factor  repeated  measures  analyses  of  variance 
(RMANOVA)  were  used  to  test  the  effects  of 
holding  time  on  25  chemical  analytes,  including  3 
measures  of  pH.  Regardless  of  the  outcome  of  the 
RMANOVA,  holding  time  was  not  of  practical 
significance  if  the  precision  between  holding  times 
was  less  than  the  precision  between  standardized 
samples  with  no  holding  time.  Holding  time  had  a 
statistically  significant  effect  on  17  analytes.  How- 
ever, the  practical  significance  of  holding  time  was 
negligible  for  all  analytes  with  the  exception  of  Fe, 
Mn,  total  Al,  and  pH.  For  Fe,  Mn,  and  total  Al, 
the  practical  significance  of  the  effects  of  holding 
time  was  questionable.  Based  on  these  results  and 
results  from  similar  studies,  syringes  stored  at  4  C 
are  used  as  the  reliable  pH  measurements  for  the 
National  Surface  Water  Survey.  The  costs  of 
water  surveys  that  encompass  large  geographical 
areas  can  be  reduced  by  using  less  expensive  means 
of  sample  transport  and  shipment.  (Author's  ab- 
stract) 
W90-00865 


EVALUATION  OF  A  GAS-PHASE  SELECTIVE 
ELECTRODE  FOR  THE  QUANTITATION  OF 
AMMONIA  IN  LIQUID  PIGGERY  WASTES. 

Laval  Univ.,  Quebec.  Dept.  of  Chemistry. 
D.  Manca,  J.  De  La  Noue,  J.  E.  Cote,  and  J. 
Turcotte. 

International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  36,  No.  1,  p  55-68, 
1989.  3  fig,  6  tab,  31  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


Descriptors:  *Wastewater  analysis,  'Nutrients, 
•Waste  disposal,  *l.and  disposal,  *Ammonia, 
•Animal  wastes,  *Electrodes,  Nitrogen  com- 
pounds, Suspi  nded  solids,  <  omparison  studii 

gression  analysis,  I  In  as 

A  commercially  available  gas-sensing  electrode  lor 
measuring  the  ammonia  content  of  liquid  piggery 
wastes  (ll'W)  was  evaluated.  Samples  previously 
acidified  were  analyzed  directly  without  purifica- 
tion or  separation  steps.  The  influence  of  metal 
ions,  urea,  volatile  amines  and  suspended  solids  on 
electrode  response  was  verified  at  concentration 
ranges  generally  encountered  in  LI'W  samples  but 
no  effects  were  observed.  Reproducibility  of  meas- 
urements over  the  range  12.4-89.0  mM  as  ammonia 
was  satisfactory   (cv  (  or-5%)  and   recovered 

ammonia  varied  between  92%  and  104%.  Compar- 
ison of  the  electrode  method  to  the  standard  disiil- 
lation-titrimetric  method  yielded  a  close  relation- 
ship as  reflected  by  linear  regression  analysis  on 
results  (m  =  1.01  +  or-0.08;  r  =  0.997).  With 
adequate  arrangements,  one  analyst  could  perform 
up  to  200  samples  per  day.  (Author's  abstract) 
W90-00866 


ATOMIC  ABSORPTION  SPECTROMETRY 
AND  SPECTROPHOTOMETRY  TRACE 
ANALYSIS  OF  URANIUM  IN  ENVIRONMEN- 
TAL SAMPLES  WITH  N-P-METHOXY- 
PHENYL-2-FURYLACRYLOHYDROXAMIC 
ACID  AND  4(2-PYRIDYLAZO)  RESORCINOL. 
Pondtcherry  Univ.  (India).  Salim  Ali  School  of 
Ecology. 
S.  A.  Abbasi. 

International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  36,  No.  3,  p  163- 
172,  1989.  3  fig,  2  tab,  26  ref. 

Descriptors:  *Chemical  analysis,  *Atomic  absorp- 
tion spectrophotometry,  "Uranium  radioisotopes, 
'Pollutant  identification,  Anions,  Cations,  Bis- 
muth, Thorium,  Cerium,  Titanium,  Zirconium, 
Molybdenum,  Iron,  Tungsten,  Vanadium. 

Methods  are  presented  for  the  determination  of 
uranium  in  the  presence  of  various  anions  and 
cations  which  are  usually  associated  with  it  in 
rocks,  waters,  minerals,  nuclear  fission  products 
and  biological  materials.  The  methods  are  based  on 
the  solvent  extraction  of  uranium(VI)  as  its  com- 
plex with  N-p-methoxyphenyl-2-furylacrylohy- 
droxamic  acid  in  chloroform,  or  methyl  isobutyl 
ketone  (MIBK)  at  pH  4.5-5.1.  The  uranium  in  the 
orange-yellow  chloroform  extract  is  either  directly 
determined  spectrophotometrically  or  back-ex- 
tracted into  0.01  M  HC1  solution  and  determined  as 
its  intensely  red  colored  complex  (molar  absorptiv- 
ity =  39,500  1/mol/cm  at  530  nanometers)  with  4- 
(2-pyndylazo)  resorcinol.  The  metal  in  the  MIBK 
extract  is  determined  atomic  absorption  spectrome- 
tncally  by  the  aspiration  of  the  extract  in  nitrous 
oxide-acetylene  flame  and  measuring  the  absor- 
bance  at  358.5  nanometers  resonance  line.  Both  the 
methods  are  highly  sensitive  and  selective,  and 
were  applied  to  the  determination  of  uranium  in 
waters,  plants  and  animal  tissues.  (Author's  ab- 
stract) 
W90-00868 


SYNERGISTIC  SPECTROPHOTOMETRY 

AND  ATOMIC  ABSORPTION  SPECTROMET- 
RIC  ANALYSIS  OF  ZINC  IN  ALLOYS  AND 
ENVIRONMENTAL  SAMPLES  WITH  N-P- 
METHOXYPHENYL-2- 

FURYLACRYLOHYDROXAMIC     ACID     AND 
PYRIDYLAZO  REAGENTS. 
Pondicherry  Univ.  (India).   Salim  Ali  School  of 
Ecology. 
S.  A.  Abbasi. 

International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  36,  No  3  d  173- 
184,  1989.  2  fig,  7  tab,  21  ref. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
Zinc,  'Atomic  absorption  spectrophotometry! 
Spectrophotometry,      'Pollutant      identification, 

Natural  waters,  Coal,  Plant  tissues,  Animal  tissues. 

Zinc  (II)  was  selectively  extracted  from  aqueous 
solutions  of  pH  7.8-8.5  into  chloroform  with  N-p- 


iiicllioxyphcnyl-2-furylacrylohydroxamic  acid 

(Ml  HA)  l-(2-l>yridylazo)-2-naphlhol  (PAN)  or  2- 
((5-mtro-2-pyridyl)azo)-l-naphiliol  (NPAN)  were 
added  to  the  extract  to  form  intensely  colored 
ternary  complexes  measurable  spectrophotometri- 
cally at  550  nanometers  (molar  absorptivity 
60,300  l/mol/cm)  and  625  nanometers  (molar  ab- 
sorptivity 81,500  l/mol/cm),  respectively  Pol 
atomic  absorption  spcctromctric  analysis  methyl 
isobutyl  ketone  (Ml UK)  was  used  as  extracting 
solvent  instead  of  chloroform  and  the  zinc-MIHA- 
MIBK  extract  was  aspirated  directly  into  an  air- 
acetylene  flame.  The  absorbance  was  measured  at 
the  213.9  nanometers  resonance  line  with  a  detec- 
tion limit  of  005  ppb,  which  was  significantly 
better  than  the  limit  of  1.0  ppb  achieved  for  zinc 
previously  with  flame  AAS.  The  method  tolerated 
a  large  number  of  anions  and  cations  normally 
occurring  with  zinc  in  environmental  samples,  and 
was  applied  to  the  trace  analysis  of  zinc  in  alloys, 
coal,  plant  tissues,  animal  tissues  and  natural 
waters.  The  combinations  of  MFHA  and  PAN/ 
NPAN  were  chosen  from  eleven  hydroxamic  acids 
and  nine  pyridylazo  reagents.  (Author's  abstract) 


EVALUATION  OF  EPA  METHOD  8120  FOR 
DETERMINATION  OF  CHLORINATED  HY- 
DROCARBONS IN  ENVIRONMENTAL  SAM- 
PLES. 

Acurex  Corp.,  Mountain  View,  CA.  Environmen- 
tal Systems  Div. 

V.  Lopez-Avila,  N.  S.  Dodhiwala,  J.  Milanes,  and 
W.  F.  Beckert. 

Journal-Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  4,  p  593-602  July/ 
August  1989.  7  fig,  5  tab,  26  ref. 

Descriptors:  'Water  analysis,  'Quality  control, 
'Chlorinated  hydrocarbons,  'Pollutant  identifica- 
tion, 'Gas  chromatography,  Column  separation, 
Benzenes,  Quantitative  analysis,  Soil  analysis,  Sedi- 
ments, Water  analysis. 

Method  8120  of  EPA  Manual  SW-846  has  been 
evaluated  in  a  single-laboratory  study.  Several 
modifications  made  to  the  current  method  were 
implemented  to  allow  determination  of  selected 
chlorinated  hydrocarbons  in  complex  environmen- 
tal samples.  The  2  packed  gas  chromatographic 
columns  specified  in  Method  8120  were  replaced 
with  2  megabore  fused-silica  open  tubular  columns 
chemically  bonded  with  trifiuoropropylmethyl  si- 
loxane  and  polyethylene  glycol,  respectively.  The 
list  of  target  compounds  was  expanded  from  15  to 
22  to  include  all  possible  trichlorobenzenes,  te- 
trachlorobenzenes,  and  hexachlorocyclohexane 
(BHC)  isomers.  The  Florisil  cleanup  procedure 
was  modified  to  allow  quantitative  recovery  of  20 
of  the  22  target  compounds.  A  procedure  that  uses 
1  g  Florisil  disposable  cartridges  and  hexane-ace- 
tone  (9:1)  eluant  was  developed.  This  latter  proce- 
dure gives  quantitative  recovery  of  all  22  target 
compounds  from  all  matrices  tested.  The  revised 
method  was  tested  with  a  variety  of  sample  matri- 
ces. Detection  limits  for  water  samples  ranged 
from  1.4  nanograms/liter  for  hexachlorobutadiene 
to  1300  nanograms/liter  for  2-chloronaphthalene; 
detection  limits  for  15  compounds  were  below  40 
nanograms/liter.  Because  of  background  contami- 
nation, detection  limits  for  soil  and  sediment  sam- 
ples need  to  be  determined  on  a  case-by  case  basis. 
(Author's  abstract) 
W9O-0O870 


VOLATILE  ORGANIC  LOSSES  FROM  A  COM- 
POSITE WATER  SAMPLER. 

Tennessee  Eastman  Co.,  Kingsport. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00900 


FLOW  CYTOMETRY  FOR  ALGAL  STUDIES. 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00903 


RESULTS  OF  THE  HARMFUL  EFFECTS  OF 
SELECTED      WATER      POLLUTANTS      (ANI- 


LINES,       PHENOLS,       ALIPHATIC       COM 
POI  NDS)  TO  DAPHNIA  MAGNA. 

Uuridesgesundheilsami      Berlin    (German-,      f    V  , 
Inst   fuer  Wasser-.  Boden-  und  Luftl,.. 

nmary  bibliographic  entry  see  Field  5C 
W9O-OO9I0 


HI  SI  I  IS  OP  THE  HARMFI  I  EFFECTS  Oi 
JVATI  H  POI  I.I  I  (VIS  IO  UAPHNIA  MAGNA 
IN  THE 21  DAY  REPRODUCTION  TEST. 

Bundesgesundheitsamt.    Berlin    (Germany.    I   V  , 
Inst   fuer  Wasser-,  Boden-  und  Lufthygiene 
For  primary  bibliographic  entry  see  Field  5C 
W9O-00911 


EVALUATION   AND  COMPARISON    Or    ION 
CHROMATOGRAPHY.    SEGMENTED    PLOW 
ANALYSIS  AND  I  LOW    INJECTION  ANAI  Y- 
SIS     FOR    THE    DKTKRMINATION     ON     MI. 
TRATE  IN  NATURAL  SURFACE  W  A  I  IRS 
Lockheed  Engineering  and  Sciences  Co.,  Inc    Las 
Vegas,  NV.  Inorganic  Chemistry  Section. 
E.  M.  Burke,  F.  X.  Suarez,  D.  C.  Hillman,  and  E 
M.  Heithmar. 

Water  Research  WATRAG,  Vol.  23,  No  4  p  519- 
521,  April  1989.  1  fig,  1  tab,  13  ref.  EPA  Contract 
No.  68-03-3249. 

Descriptors:  'Pollutant  identification,  'Nitrates 
'Comparison  studies,  'Water  analysis,  Chromatog- 
raphy, Colonmetry,  Detection  limits,  Sulfates, 
Chlorides. 

A  study  to  evaluate  the  comparability  of  ion  chro- 
matography (IC),  segmented  flow  analysis  (SFA) 
and  flow  injection  analysis  (FIA)  for  the  determi- 
nation of  nitrate  in  natural  surface  waters  has  been 
completed.  Assessment  of  method  performance 
was  based  on  the  precision,  accuracy,  detection 
limit  and  analysis  rate  obtained  from  analyses  of 
synthetic  and  natural  samples  by  each  technique. 
Precision  (as  RSD)  and  accuracy  (as  %  recovery) 
for  each  method  are  typically  3  and  103%  for  IC  1 
and  101%  for  SFA  and  1  and  100%  for  FIA 
respectively.  The  method  detection  limits  (ex- 
pressed as  mg/L  nitrate  ion)  were  0.007  mg/L  for 
IC,  0.006  mg/L  for  SFA  and  0.030  mg/L  for  FIA. 
IC  analysis  time  is  10  samples/h,  however  chloride 
and  sulfate  can  be  determined  along  with  nitrate  in 
a  sample  run.  SFA  and  FIA  can  analyze  30-60 
samples/h,  but  only  nitrate  can  be  determined.  The 
calorimetric  method  responses  were  significantly 
larger  than  IC  responses.  The  bias  is  apparently 
related  to  the  sample  matrix  but  has  not  been 
traced  to  any  single  matrix  components.  No  rela- 
tionship to  dissolved  organic  carbon  (DOC)  was 
observed.  (Author's  abstract) 
W90-00913 


5B.  Sources  Of  Pollution 


AGRICULTURAL  NONPOINT  SOURCE  POL- 
LUTION: MODEL  SELECTION  AND  APPLI- 
CATION. 

Developments  in  Environmental  Modeling,  10,  El- 
sevier, New  York.  1986.  409p.  Edited  by  Aldo 
Giorgini,  Franco  Zingales,  Alessandro  Marani  and 
Jacques  W.  Delleur. 

Descriptors:  'Nonpoint  pollution  sources,  'Agri- 
cultural runoff,  'Model  studies,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  Hydrologic 
models,  Water  quality.  Groundwater  pollution. 
Geohydrology. 

This  volume  contains  most  of  the  scientific  contri- 
butions to  the  workshop  'Prediction  of  Agricultur- 
al Nonpoint  Source  Pollution:  Model  Selection  and 
Application'  held  in  Venice,  Italy,  in  June  1984.  In 
addition,  contributions  of  specialists  who  were 
unable  to  attend  the  workshop  are  included,  in  an 
attempt  to  make  the  work  more  complete.  Major 
topics  discussed  include:  water  quality  models,  ag- 
ricultural pollution,  groundwater  movement,  sedi- 
ment transport,  transport  models,  agricultural 
runoff,  nonpoint  pollution  sources,  mathematical 
discussions  of  pollutant  transport  and  dispersion, 
and  hydrologic  models  appropriate  to  analyses  of 
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agricultural  pollution.  (See  W90-00002  thru  W90- 

00021)  (Lantz-PTT) 

W90-00001 


REVIEW  OF  HYDROLOGIC  AND  WATER 
QUALITY  MODELS  USED  FOR  SIMULATION 
OF  AGRICULTURAL  POLLUTION. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

V.  Novotny. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.  Developments 

in   Environmental   Modeling,    10,   Elsevier,   New 

York.  1986.  p  9-35,  7  fig,  50  ref. 

Descriptors:  *Nonpoint  pollution  sources,  "Agri- 
cultural  runoff,  "Hydrologic  models,  Simulation 
analysis,  Nutrients,  Fertilizers,  Erosion.  Path  of 
pollutants,  Pesticides,  Computer  programs,  Com- 
puter models,  Organic  compounds,  Agricultural 
chemicals,  Reviews. 

Nonpoint  source  simulation  programs  are  part  of  a 
category  of  loading  models  which  describe  primar- 
ily formation  of  runoff  and  generation  of  pollutants 
from  a  source  area.  They  can  be  divided  into 
continuous  simulation  models  or  event  oriented 
models.  They  also  can  be  based  on  the  distribution 
parameter  or  lumped  parameter  concept.  In  scope, 
they  range  from  small,  field-size  application 
models  to  mostly  deterministic,  process-oriented, 
large  watershed  models.  The  available  models 
range  from  simple  application  of  the  long  term 
form  of  the  Universal  Soil  Loss  Equation,  to 
medium  complexity  models  that  use  a  simple  hy- 
drological  component,  to  multiple  parameter-mul- 
ticomponent  models,  requiring  a  large  computer 
memory  and  a  considerable  amount  of  field  data 
for  calibration.  Models  have  been  developed  to 
simulate  hydrology,  erosion  and  sediment  process, 
nutrient  (fertilizer)  losses,  and  transport  of  organic 
chemicals  from  agricultural  watersheds.  From  a 
large  number  of  models  that  have  been  developed 
in  the  United  States  in  the  last  ten  years,  this  paper 
focuses  on  those  that  are  in  practical  use  and/or 
have  been  used  by  practitioners  for  managing  non- 
point  pollution  from  agricultural  operations,  in- 
cluding: Areal  Nonpoint  Source  Watershed  Envi- 
ronment Response  Simulation  (ANSWERS);  Agri- 
cultural Chemical  Transport  Model  (ACTM);  the 
Hydrologic  Simulation  Program  (HSPF);  the  Ag- 
ricultural Runoff  Management  Model  (ARM); 
Cornell  Nutrient  Simulation  (CNS);  Cornell  Pesti- 
cide Model  (CPM);  and  the  Chemical  Runoff,  and 
Erosion  for  Agricultural  Management  Systems 
(CREAMS).  (See  also  W90-00001)  (Lantz-PTT) 
W90-00002 


RAINFALL  ABSTRACTION  AND  INFILTRA- 
TION IN  NONPOINT  SOURCE  POLLUTION. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
J.  W.  Delleur. 

IN:  Agricultural  Nonpoint  Source  Pollution: 
Model  Selection  and  Application.  Developments 
in  Environmental  Modeling,  10,  Elsevier,  New 
York.  1986.  p  55-77,  1  fig,  51  ref. 

Descriptors:  *Interception,  *Rainfall  infiltration, 
*Surface-groundwater  relations,  *Nonpoint  pollu- 
tion sources,  *Rainfall-runoff  relationships,  "Infil- 
tration, Mathematical  models,  Path  of  pollutants, 
Depression  storage,  Mathematical  studies,  Numeri- 
cal analysis,  "Hydraulic  conductivity,  Spatial  dis- 
tribution, Water  loss. 

Hydrology  plays  an  important  role  in  the  under- 
standing of  nonpoint  source  pollution.  Hydrologic 
variables  such  as  rainfall  intensity,  volume  of  rain, 
rainfall  interception,  infiltration,  watershed  storage 
and  conveyance  characteristics  are  strongly  related 
to  the  pollutant  loadings  from  agricultural  areas. 
Simulation  models  of  nonpoint  source  pollution  are 
therefore  based  on  this  watershed  hydrology.  This 
paper  is  concerned  with  components  of  the  rain- 
fall-runoff process,  mainly  interception,  depression 
storage  and  infiltration.  Interception  of  water  via 
vegetation,  and  depression  storage  of  water  form- 
ing puddles,  are  only  briefly  mentioned.  There  is  a 
large  variety  of  models  describing  the  infiltration 
phenomenon;  simple  models  such  as  the  Green- 


Ampt  model,  or  empirical  models  such  as  Holtan's 
model  are  often  successfully  used  to  describe  this 
facet  of  the  hydrologic  cycle.  However,  more 
complete  solutions,  such  as  that  of  Philip  and  other 
numerical  solutions,  are  usually  needed  to  gain  a 
better  understanding  of  the  infiltration  and  of  the 
accompanying  water  redistribution  in  the  soil.  The 
stochastic  variation  of  the  flow  parameter,  princi- 
pally the  hydraulic  conductivity,  is  generally  rec- 
ognized, but  simple  solutions  of  the  spatial  varia- 
tion of  the  infiltration  at  the  field  scale  or  at  the 
watershed  scale  are  difficult  to  obtain  and  are  the 
subject  of  current  research.  However,  it  appears 
that  variability  in  space  may  outweigh  the  variabil- 
ity in  time,  that  is,  the  points  in  a  field  or  a 
watershed  that  are  the  wettest  or  the  driest,  con- 
sistently keep  this  characteristic  in  time.  (See  also 
W90-00001)  (Lantz-PTT) 
W90-00004 


LATERAL  MOVEMENTS  OF  VADOSE  WATER 
IN  LAYERED  SOILS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  Giorgini,  and  M.  Bergman. 
IN:     Agricultural     Nonpoint     Source     Pollution: 
Model  Selection  and  Application.  Developments 
in   Environmental    Modeling,    10,   Elsevier,   New 
York.  1986.  p  79-109,  10  fig,  95  ref. 

Descriptors:  "Groundwater  movement,  "Vadose 
water,  "Soil  water,  "Groundwater  pollution,  "Path 
of  pollutants,  Mathematical  studies,  Infiltration, 
Isotropy,  Geohydrology,  Sorptivity,  Soil  porosity. 

Since  groundwater  contamination  is  becoming  rec- 
ognized as  a  serious  problem  both  in  the  United 
States  and  abroad,  and  since  the  contamination 
processes  involve  the  vadose  zone  below  the  soil 
surface,  the  question  on  whether  infiltration  may 
occur  in  directions  other  than  vertical,  is  one  of 
importance.  In  this  paper  it  is  shown  that,  under 
particular  conditions,  which  are  chosen  to  empha- 
size the  importance  of  the  problem,  lateral  infiltra- 
tion occurs  and  it  can  be  more  predominant  than 
vertical  infiltration.  Specifically,  that  in  the  case  of 
nonisotropic  soils,  infiltration  through  an  incline 
may  lead  to  lateral  flow.  For  those  geometrical 
combinations  of  parameters  which  lead  to  absorp- 
tion simulation  the  lateral  flow  can  be  calculated  in 
terms  of  those  geometrical  parameters,  of  Philip's 
sorptivity,  and  of  two  new  properties  of  porous 
media  which  have  been  called  absorption  convey- 
ance and  gravitation  conveyability.  (See  also  W90- 
00001)  (Lantz-PTT) 
W90-OOOO5 


EROSION  AND  SEDIMENT  TRANSPORT 
PROCESSES  FOR  AGRICULTURAL  WATER- 
SHEDS. 

Agricultural  Research  Service,  Lafayette,  IN. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00006 


SOME  ASPECTS  OF  SOIL  EROSION  MODEL- 
LING. 

Centro  di  Studio  per  la  Genesi  Classificazione  e 
Cartografia  del  Suolo,  Florence  (Italy). 
For  primary  bibliographic  entry  see  Field  23. 
W90-00009 


APPLICATION  OF  AN  AGRICULTURAL 
WATER  BALANCE  AND  EROSION  MODEL  IN 
ENVIRONMENTAL  SCIENCE. 

Los  Alamos  National  Lab.,  NM.   Environmental 

Science  Group. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00010 


SELECTION  AND  APPLICATION  OF 
MODELS  FOR  NONPOINT  SOURCE  POLLU- 
TION AND  RESOURCE  CONSERVATION. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
R.  A.  Leonard,  and  W.  G.  Knisel. 
IN:     Agricultural     Nonpoint     Source     Pollution: 
Model  Selection  and  Application.  Developments 
in    Environmental   Modeling,    10,    Elsevier,    New 


Sources  Of  Pollution — Group  5B 

York.  1986.  p  213-229,  3  fig,  1  tab,  33  ref. 

Descriptors:  "Model  studies,  "Resources  manage- 
ment, "Conservation,  "Water  pollution  sources, 
"Nonpoint  pollution  sources,  "Path  of  pollutants, 
Water  quality  management,  Agricultural  runoff. 
CREAMS,  Pesticides,  Runoff,  Water  pollution 
control,  Land  management. 

Mathematical  models  to  assess  nonpoint  source 
pollution  and  evaluate  effects  of  management  prac- 
tices for  its  control  are  needed  to  adequately  re- 
spond to  water  quality  legislation  of  the  past  5 
years.  Consequently,  the  US  Department  of  Agri- 
culture, Agricultural  Research  Service,  has  devel- 
oped CREAMS,  a  field-scale  model  for  Chemicals, 
Runoff,  and  Erosion  from  Agricultural  Manage- 
ment Systems.  The  model  includes  components  for 
hydrology,  erosion/sediment  yield,  and  chemical 
transport  that  describe  the  movement  in  runoff  of 
sediment  and  its  characteristics,  plant  nutrients, 
and  pesticides  from  field-sized  areas.  It  is  a  contin- 
uous simulation  model  that  operates  efficiently  to 
allow  consideration  of  long  records  (20  years).  The 
utility  of  the  model  is  evaluation  of  alternate  man- 
agement practices  for  their  impact  on  the  yield  of 
sediment  and  chemical  pollutants  from  field-sized 
areas  at  specific  sites.  Utility  of  the  model  in  evalu- 
ating runoff  of  pesticides  with  different  properties 
from  two  very  different  soils  has  been  demonstrat- 
ed. A  number  of  alternate  land  management  prac- 
tices (terracing,  conservation  tillage,  etc.)  can  also 
be  proposed;  and  after  evaluation  of  each  with 
CREAMS,  a  practice  could  be  chosen  from  those 
judged  to  adequately  control  sediment  and  chemi- 
cal yield.  (See  also  W90-00001)  (Lantz-PTT) 
W90-00012 


SIMPLE  MODELS  TO  EVALUATE  NON- 
POINT  POLLUTION  SOURCES  AND  CON- 
TROLS. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

B.  N.  Wilson,  B.  J.  Barfield,  and  R.  C.  Warner. 
IN:     Agricultural     Nonpoint     Source     Pollution: 
Model  Selection  and  Application.  Developments 
in   Environmental    Modeling,    10,    Elsevier,   New 
York.  1986.  p  231-263,  12  fig,  6  tab,  47  ref. 

Descriptors:  "Model  studies,  "Nonpoint  pollution 
sources,  "Water  pollution  control,  "Mathematical 
models,  "Path  of  pollutants,  Agricultural  runoff, 
SEDIMOT  II,  Flow  rates,  Sediment  transport, 
CREAMS,  MUSLE,  DEPOSITS,  CSTRS, 
GRASSFIL. 

When  selecting  an  algorithm  for  a  nonpoint  source 
model,  it  is  important  to  strike  a  balance  between 
complexity  and  ease  of  use,  so  that  the  predictions 
can  be  made  with  the  desired  accuracy  without 
requiring  that  the  user  become  an  expert  hydrolo- 
gist.  In  the  development  of  SEDIMOT  II,  a  design 
aid  model  for  sediment  control  structures,  an  at- 
tempt was  made  to  strike  such  a  balance.  SEDI- 
MOT II  is  a  distributed  parameter  model  in  which 
runoff  and  sediment  yield  are  determined  for  each 
homogeneous  subwatershed  and  routed  down- 
stream to  structures  and  junctions.  Runoff  is  deter- 
mined with  curve  number  techniques  utilizing  unit 
hydrographs  with  differing  shapes  depending  on 
land  use.  Channel  routing  is  accomplished  with 
Muskingum's  method.  Sediment  yield  is  calculated 
with  either  the  MUSLE  or  CREAMS  equations. 
The  time  distribution  is  determined  by  a  power 
relationship  between  sediment  concentration  and 
flow  rate.  The  size  distribution  is  determined  by  an 
algorithm  which  assumes  tat  the  larger  particles 
are  deposited  first.  Sediment  routing  through 
ponds  is  determined  from  either  the  DEPOSITS 
plug  flow  model  or  the  more  recent  Continuous 
Stirred  Tank  Reactor  in  Series  (CSTRS)  model. 
Sediment  routing  through  grass  filters  is  calculated 
by  the  GRASSFIL  model  and  through  check 
dams  by  a  combination  of  a  water  surface  profile 
model  and  Camp's  overflow  rate  model.  (See  also 
W90-00001)  (Author's  abstract) 
W90-00013 


FIELD  SCALE  SIMULATION  OF  NUTRIENT 
LOSSES. 
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Padua  Univ.  (Italy).  1st.  di  Chimica  Industrials 
G.  Bendoricchio,  and  A.  Rinaldo 
IN:  Agricultural  Nonpoinl  Source  Pollution: 
Model  Selection  and  Application.  Developments 
in  Environmental  Modeling,  10,  Elsevier,  New 
York.  1986.  p  277-293,  6  fig,  23  ref. 

Descriptors:  'Nutrient  removal,  *Nonpoint  pollu- 
tion sources,  *Field  tests,  'Simulation  analysis, 
•Nutrients,  *Path  of  pollutants,  'Hydrologic 
models,  Agricultural  runoff,  Mathematical  equa- 
tions, Mathematical  models,  Model  studies,  Esti- 
mating, Numerical  analysis,  Performance  evalua- 
tion, Agricultural  watersheds. 

The  rationale  for  a  conceptual  model  of  a  unit- 
mass  response  function  (UMRF)  for  simulation  of 
nutrient  losses  from  agricultural  watersheds  is  re- 
called. The  model  consists  of  an  extension  of  the 
well-known  hydrological  model,  with  agricultural 
basins  represented  by  a  cascade  of  continuously 
stirred  tank  reactors  (CSTR).  Hysteretical  phe- 
nomena in  pollutant  concentration/water  dis- 
charge relations,  appearing  both  in  the  mathemat- 
ics of  the  model  as  well  as  in  experimental  observa- 
tions, are  discussed.  Features  of  the  mathematical 
model  include:  optimal  transformation  of  the 
lumped  parameter  structure  into  a  large-scale  dis- 
tributed parameter  structure  ;  parsimonious  hydro- 
logical  and  chemical  input;  computational  reliabil- 
ity; and  capacity  for  continuous  simulation  and 
forecasting.  Furthermore,  the  model  structure 
allows  for  separate  estimation  of  hydrological  pa- 
rameters and  pollutant  fixed  and  mobile  phase  pa- 
rameters. The  results  of  numerical  experiments 
aimed  at  emphasizing  the  sensitivity  of  the  model 
to  chemical  parameter  variations  and  the  ramifica- 
tions for  field-scale  simulation  are  discussed.  The 
results  imply  that  the  equilibrium  concentration  (C 
sub  E)  is  the  dominant  parameter.  In  fact,  average 
annual  values  of  C  sub  E  would  suffice  for  total 
annual  evaluations  although  a  loss  accuracy  in 
event-based  simulation  may  occur.  (See  also  W90- 
00001)  (Lantz-PTT) 
W90-00015 


RUNOFF  AND  RECEIVING  WATER  MODELS 
FOR  NPS  DISCHARGE  INTO  THE  VENICE 
LAGOON. 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

A.  Rinaldo,  and  A.  Marani. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.   Developments 

in   Environmental    Modeling,    10,    Elsevier,   New 

York.  1986.  p  319-344,  11  fig,  7  tab,  51  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Runoff,  'Hydrologic  models,  'Nonpoint  pollu- 
tion sources,  'Venice  Lagoon,  'Italy,  Mathemati- 
cal models.  Nutrients,  Tidal  hydraulics,  Simulation 
analysis,  Model  testing,  Spectral  analysis,  Flow 
profiles. 

In  models  of  pollution  in  Venice  Lagoon,  Italy, 
nonpoint  source  pollution  (NPSP)  annual  average 
nutrient  loadings  are  recognized  together  with 
source  areas  and  spatial  location  of  delivery.  Novel 
theoretical  grounds  for  mathematical  modeling 
aimed  at  simulation  of  water  quality  within  the 
Lagoon  are  presented.  This  approach,  which  fo- 
cuses on  long-term  NPSP  impacts,  yields  analysis 
of  the  features  of  NPSP  models  suitable  to  compre- 
hensive simulations.  The  models  consist  of  multi- 
ple-box mass  balances  of  water  and  pollutants  at 
nonconstant  flow  rates  portraying  the  tidal  hydrau- 
lic behavior  of  the  water  body.  Spectral  analyses 
of  calculated  and  measured  tidal  elevation  data 
were  performed  and  comparisons  are  made  be- 
tween the  hydraulic  regime  of  the  proposed  model 
and  transfer  functions  of  static  models  (successfully 
used  to  evaluate  water  volumes  exchanged  by  the 
sea  with  lagoon).  The  chemical  behavior  of  the 
storages  in  Venice  Lagoon  can  be  approximated  by 
that  of  a  continuous  stirred  tank  reactor.  Sample 
runs  of  the  model  for  pollutant  propagation 
through  the  multiple-box  net  are  presented.  The 
research  brought  to  light  some  relevant  points 
concerning  the  integration  of  runoff  and  receiving 
water  models:  (1)  the  use  of  a  combination  of 
screening  and  unit-mass  response  function  ap- 
proaches for  identification  of  potential  NPSP 
source  areas  and  resolution  of  inputs  for  the  receiv- 


ing water  model;  (2)  the  impracticality  Ol 
order  approaches  or  refined  distributed  parameter 
modeling  for  the  mainland  under  study,  (3)  the 
possibility  of  consistent  linearizations  of  water 
mass  and  momentum  balance  for  the  receiving 
water  body,  based  on  spectral  analyses  of  experi- 
mental data  and  of  computed  results;  and  (4j  the 
computational  advantages  of  the  proposed  multi- 
ple-box approach  for  long-term  simulations  (See 
also  W90-00001)  (Lantz-PTT) 
W90-00017 


DISTRIBUTED  PARAMETER  HYDROLOGIC 
AND  WATER  QUALITY  MODELING. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

D.  B.  Beasley. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model   Selection  and  Application.   Developments 

in    Environmental    Modeling,    10,    Elsevier     New 

York.  1986.  p  345-362,  5  fig,  3  tab,  14  ref. 

Descriptors:  'Parametric  hydrology,  'Model  stud- 
ies, 'Nonpoint  pollution  sources,  'Path  of  pollut- 
ants, 'Water  quality  control,  'Hydrologic  models, 
•Water  quality  management,  ANSWERS,  Agri- 
cultural watersheds,  Water  pollution  control.  Wa- 
tershed management,  Cost  analysis 

The  merits  of  comprehensive  watershed  models  in 
planning  nonpoint  source  pollution  control  pro- 
grams have  been  delineataed.  Philosophical  consid- 
erations of  alternative  modeling  concepts  applica- 
ble to  simulating  nonpoint  source  pollution  on  a 
watershed  scale  are  presented.  Examples  of  the 
output  from  a  distributed  model,  ANSWERS 
(Areal  Nonpoint  Source  Watershed  Environment 
Response  Simulation),  have  shown  the  special  rel- 
evance of  such  models  to  national  water  quality 
planning  programs.  The  discussion  and  examples 
are  intended  to  support  the  following  conclusions: 
(1)  a  distributed  parameter  modeling  concept  offers 
several  advantages  over  lumped  parameter  ap- 
proaches including  potential  increased  accuracy, 
increased  information  content  in  the  output,  and 
the  capacity  to  utilize  results  of  plot  and  small 
watershed  research  for  development  of  component 
relationships;  (2)  the  effectiveness  of  any  water 
quality  control  program  is  entirely  dependent  upon 
the  quality  of  those  trained  individuals  charged 
with  planning  and  implementing  the  program;  (3) 
an  effective  watershed  model  is  an  essential  tool 
for  increasing  the  efficiency  and  effectiveness  of 
those  key  individuals;  and  (4)  the  detailed  output  of 
a  distributed  parameter  model  is  essential  for  water 
quality  planning  programs  because  it  allows  plan- 
ners to  be  site-specific  in  developing  and  evaluat- 
ing the  effectiveness  of  potential  control  measures. 
Such  an  approach  is  a  prerequisite  for  recommend- 
ing cost-effective  measures  for  controlling  non- 
point  pollution  from  agricultural  areas  while  still 
maintaining  productive  capacity.  (See  also  W90- 
00001)  (Lantz-PTT) 
W90-00018 


MODELS  OF  STATISTICAL  DISTRIBUTIONS 
FOR  NPSP  CONCENTRATIONS. 

Venice  Univ.  (Italy).  Facolta  di  Chimica  Indus- 

triale. 

A.  Marani,  and  G.  Bendoricchio. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.   Developments 

in   Environmental   Modeling,    10,   Elsevier    New 

York.  1986.  p  363-382,  5  fig,  6  tab,  28  ref. 

Descriptors:  *Probability  distribution,  *Statistical 
models,  *Nonpoint  pollution  sources,  *Path  of  pol- 
lutants, Nitrogen,  Model  studies,  Statistical  analy- 
sis, Data  interpretation,  Simulation  analysis,  Fore- 
casting, Mathematical  equations. 

Normal,  lognormal,  standard  gamma  and  general- 
ized gamma  statistical  distributions  are  analyzed 
for  modeling  experimental  distributions  of  total-N 
concentrations  in  the  runoff  from  a  test  agricultural 
catchment.  Parameter  estimation  has  been  carried 
out  via  the  maximum  likelihood  method.  Compari- 
son among  the  various  distributions  has  been  per- 
formed by  several  goodness-of-fit  statistics.  A 
model  is  proposed  for  viable  physical  interpreta- 
tions of  chemical  concentrations  gaged  in  agricul- 


tural runolf  Model  performance  is  compared  with 
thfll  of  previous  approaches  by  0 
penmental  data  sets  of  total-N  concentrations 
lusions  can  be  drawn  from  the  present 
research:  <\)  nonpoinl  pollution  Vjurccs  (NPS; 
chemical  concentration  distributions  tan  neither  be 
regarded  as  normal  nor  as  lognormal  (2)  concen- 
tration distributions  constitute  useful  supports  to 
deterministic  modeling  for  comparisons  with  ex- 
perimental data  and  forecasting  control:  (3)  param- 
eter estimation  is  tied  to  the  chosen  fitting  criterion 
of  experimental  distributions;  and  (4)  the  choice  of 
the  fitting  procedure  cannot  be  carried  out  directly 
on  experimental  data  fits  because  such  models 
embody  mixing  effects  with  earlier  events  Suitable 
simulations  for  critical  point  evaluations  of  the 
various  fitting  procedures  are  being  performed 
(See  also  W90-O0O0I )  (Lantz-PTT) 
W90-00O19 


DEVELOPMENT,  TESTING,  AND  APPLICA- 
TIONS OF  NONPOINT  SOURCE  MODELS 
FOR  EVALUATION  OF  PESTICIDES  RISK  TO 
THE  ENVIRONMENT. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5C 
W90-00020 


FIELD  DATA  ACQUISITION  SYSTEMS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  se«  Field  7B 

W90-00021 


U.S.  GEOLOGICAL  SURVEY  PROGRAM  ON 
TOXIC  WASTE-GROUND-WATER  CONTAMI- 
NATION: PROCEEDINGS  OF  THE  SECOND 
TECHNICAL  MEETING,  CAPE  COD,  MASSA- 
CHUSETTS, OCTOBER  21-25,  1985. 
Geological  Survey,  Reston,  VA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161.  USGS  Open- 
File  Report  86-481,  1988.  189p.  Edited  by  Stephen 
E.  Ragone. 

Descriptors:  *Path  of  pollutants,  •Geohydrology, 
•Hazardous  wastes,  'Path  of  pollutants.  'Ground- 
water pollution,  'Fate  of  pollutants,  Research  pri- 
orities, Conferences,  Microbiological  studies,  Phys- 
ical properties,  Chemical  properties,  Nonpoint  pol- 
lution sources. 

The  US  Geological  Survey's  (USGS)  Program  on 
Toxic  Waste-Groundwater  Contamination  (the 
Toxic  Waste  Program)  provides  a  focus  for  ongo- 
ing and  the  opportunity  for  new,  earth  science 
research  on  the  fate  and  transport  of  toxic  wastes 
in  groundwater.  In  fiscal  year  1986,  the  Toxic 
Waste  Program  consisted  of  three  research  activi- 
ties: (1)  basic  research  of  the  physical,  chemical, 
and  microbiological  factors  affecting  the  fate  of 
contaminants  in  groundwater;  (2)  point  source  field 
research  at  sites  where  groundwater  contamination 
has  occurred;  and  (3)  nonpoint  source  contamina- 
tion research  to  understand  the  influence  of  human 
activities  on  regional  groundwater  quality.  The 
objective  of  the  Toxic  Waste  Program  is  to  extent 
current  understanding  of  earth  science  processes  to 
better  describe  the  fate  of  contaminants  in  the 
complex  multiphase  and  multicomponent  systems 
found  in  nature.  Some  study  of  processes,  occur- 
ring in  the  unsaturated  zone  and  surface  water  also 
are  being  conducted  to  evaluate  their  impact  on 
groundwater  transport  of  contaminants.  In  Octo- 
ber 1985,  a  meeting  was  held  on  Cape  Cod,  Mass., 
to  review  the  technical  progress  of  the  Toxic 
Waste  Program.  This  report  provides  a  brief  de- 
scription of  the  major  components  of  the  program 
and  includes  selected  abstracts  of  presentations 
made  at  the  meeting.  (See  W90-00023  thru  W90- 
00051)  (Lantz-PTT) 
W90-00022 


CLAY  MINERALOGY  OF  SEDIMENTS  ASSO- 
CIATED WITH  A  PLUME  OF  CREOSOTE- 
CONTAMINATED  GROUND  WATER. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2K. 
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W9O-0OO23 


GEOCHEMISTRY  OF  A  SHALLOW  AQUIFER 
CONTAMINATED  WITH  CREOSOTE  PROD- 
UCTS. 

Geological  Survey,  Reston,  VA. 
M.  J.  Baedecker,  B.  J.  Franks,  D.  F.  Goerlitz,  and 
J.  A.  Hopple. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  A17-A20,  5  fig,  2  ref. 

Descriptors:  "Chemical  wastes,  *Path  of  pollut- 
ants, "Geochemistry,  "Aquifers,  "Creosote, 
"Groundwater  pollution,  Pensacola  Bay,  Iron 
oxide,  Organic  compounds,  Leachates,  Silt,  Clays, 
Chemical  interactions,  Florida,  Oxidation-reduc- 
tion potential,  Plumes,  Carbon  dioxide,  Sulfides, 
Sorption. 

The  geochemistry  of  water  in  a  surficial  sand  and 
gravel  aquifer  in  Pensacola,  FL,  has  been  signifi- 
cantly altered  by  buried  creosote  products  from  a 
wood-treatment  plant.  South  of  the  contaminated 
area,  a  silt  and  clay  lens  about  1 1  m  thick  separates 
the  leachate  into  a  shallow  plume  (2-6  m  below 
land  surface)  and  a  deeper  plume  (17  to  35  m 
below  land  surface).  The  leachate  plume  in  the 
shallow  system,  as  indicated  by  the  distribution  of 
dissolved  methane,  flows  southward  to  Pensacola 
Bay  in  several  lobes.  An  initial  increase  in  concen- 
trations or  iron  and  sulfide  followed  by  a  decrease 
is  consistent  with  their  removal  by  the  formation 
of  iron  sulfides.  The  water  is  supersaturated  with 
respect  to  several  forms  of  iron  sulfides.  A  rapid 
decrease  in  concentrations  of  organic  compounds 
downgradient  may  be  related  to  several  processes, 
including:  (1)  sorption  of  organic  compounds  on 
aquifer  materials;  (2)  aerobic  degradation  by 
oxygen  from  the  atmosphere;  (3)  fermentative  deg- 
radation; and  (4)  reduction  of  iron  oxides.  In  this 
part  of  the  aquifer,  the  first  two  processes  are  not 
likely  to  attenuate  large  concentrations  of  organic 
carbon.  The  reduction  of  iron  oxides,  which  are 
present  throughout  the  aquifer,  and  the  oxidation 
of  organic  compounds,  generate  ferrous  iron  and 
carbon  dioxide.  The  concentrations  of  iron  in  solu- 
tion are  not  large  (0.04  mmol/L),  so  that  the  iron 
that  is  solubilized  is  reprecipitated  as  iron  sulfides 
or  incorporated  into  clays.  The  shallow  system 
becomes  anoxic  a  meter  or  two  below  the  water 
table.  The  most  abundant  dissolved  constituents 
are  organic  compounds  and  carbon  dioxide.  Both 
constituents  increase  gradually  to  a  depth  of  4  m, 
then  increase  to  about  9  mmol/L  where  the  plume 
is  encountered.  Concentrations  of  most  dissolved 
inorganic  constituents  in  the  leachate  are  low  be- 
cause creosote  contaminants  are  primarily  organic 
compounds  and  because  the  leachate  is  in  contact 
with  an  aquifer  matrix  of  clean  quartz  sand  with 
small  amounts  of  clay  and  oxide  coatings  on  sand 
grains.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00024 


REEXAMINATION  OF  THE  OCCURRENCE 
AND  DISTRIBUTION  OF  CREOSOTE  COM- 
POUNDS IN  GROUND  WATER. 

Geological  Survey,  Menlo  Park,  CA. 
D.  F.  Goerlitz. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  A21-A26,  1  fig,  6  tab,  5 
ref. 

Descriptors:  "Groundwater  pollution,  "Creosote, 
"Path  of  pollutants,  Nitrogen,  Fate  of  pollutants, 
Aquifers,  Organic  compounds,  Quinoline,  Quino- 
linone,  Overland  flow. 

In  October  1984,  a  finding  of  creosote  contamina- 
tion in  the  groundwater,  about  300  m,  southeast  of 
an  abandoned  wood-treatment  plants  at  Pensacola, 
FL,  prompted  reconsideration  of  previous  evalua- 
tions of  the  study  site.  Recent  investigations  at  this 
and  other  sites  have  demonstrated  that  locating 
contaminated  groundwater  by  hydrologic  consid- 
erations only  is  unreliable.  Also,  as  observed  at 


Pensacola,  use  of  nonspecific  chemical  determina- 
tions, such  as  dissolved  organic  carbon,  colorimet- 
ric  phenols,  and  selected  inorganic  analysis,  is  un- 
satisfactory for  adequately  delineating  the  volume 
of  contamination.  The  most  definitive  approach  is 
specific  chemical  testing.  Because  the  accurate  lo- 
cation of  the  contamination  is  essential  to  under- 
standing the  transport  and  fate  of  the  contaminants, 
and  because  this  had  not  been  achieved  at  Pensaco- 
la, a  decision  was  made  not  only  to  resample  the 
contaminated  area,  but  also  to  perform  onsite,  de- 
finitive chemical  analysis  during  the  drilling.  Re- 
sults of  the  sampling  may  be  summarized  as  fol- 
lows: (1)  specific  chemical  determinations  are 
needed  to  adequately  delineate  the  contaminated 
parts  of  an  aquifer  because  hydrologic  and  nonspe- 
cific chemical  tests  may  fail  to  provide  adequate 
information;  (2)  soluble  nitrogen  heterocycles  are 
abundant  in  groundwater  near  the  former  ponds, 
but  are  transformed  or  degraded  in  the  aquifer- 
nitrogen  heterocycles  in  water  samples  taken  from 
the  6  m  depth  were  not  detected  >  150  M  down- 
gradient  from  the  original  ponds;  (3)  the  nitrogen 
heterocycles  in  groundwater  appear  to  undergo 
transformations  or  degradation,  not  only  in  the 
aerobic  but  also  the  anaerobic  part  of  the  aquifer- 
quinoline,  isoquinoline,  2-quinolinone,  and  1-iso- 
quinolinone,  the  most  abundant  compounds  in 
groundwater  near  the  site,  all  appear  to  readily 
degrade  in  the  deeper  parts  of  the  aquifer;  and  (4) 
at  this  site,  overland  flow  and  land-surface  features 
have  substantially  influenced  the  upper  6-10  m  of 
the  groundwater.  Factors  such  as  the  changes  in 
surface-drainage  patterns,  overland  flow  of  liquid 
hydrocarbon,  and  subsequent  burial  of  the  pooled 
hydrocarbons,  all  together  have  complicated  the 
near-surface  systems.  (See  also  W90-00022)  (Lantz- 
PTT) 
W9O-00025 


DETERMINATION  OF  THE  RATES  OF  AN- 
AEROBIC DEGRADATION  OF  THE  WATER- 
SOLUBLE  FRACTION  OF  CREOSOTE. 

Geological  Survey,  Menlo  Park,  CA. 
E.  M.  Godsy,  and  D.  F.  Goerlitz. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  A27-A32,  4  fig,  5  ref. 

Descriptors:  "Biodegradation,  "Fate  of  pollutants, 
"Creosote,  "Anaerobic  digestion,  Phenols,  Organic 
compounds,  Chemical  analysis,  Quinoline,  Formic 
acid,  Propionic  acid,  Benzoic  acid. 

Creosote  is  the  most  extensively  used  insecticide 
and  industrial  wood  preservative  in  use  today.  The 
major  classes  of  compounds  previously  identified 
in  creosote  show  that  it  consists  of  about  85%  by 
weight  polynuclear  aromatic  compounds,  about 
12%  phenolic  compounds,  and  about  3%  heterocy- 
clic nitrogen,  sulfur,  and  oxygen  containing  com- 
pounds. Large  but  unknown  quantities  of  the  waste 
from  the  wood-preserving  plant  at  Pensacola,  FL, 
infiltrated  the  soil  and  moved  downward  to  the 
water  table.  Upon  reaching  the  water  table,  the 
creosote  mixed  with  the  groundwater,  and  two 
distinct  phases  resulted-a  denser  than  water  hy- 
drocarbon phase  that  moved  vertically  downward 
somewhat  perpendicular  to  the  direction  of 
groundwater  flow,  and  an  aqueous  phase.  Anaero- 
bic degradation  experiments  were  conducted  with 
laboratory  scale  digestors  in  which  only  the  water 
soluble  fraction  and  the  aquifer  material  were  used 
to  determine  the  biodegradability  of  the  nitrogen 
heterocyclic  compounds  and  the  phenolic  com- 
pounds under  anaerobic  conditions.  Results  indi- 
cate that,  along  with  the  phenolic  compounds  and 
organic  acids  previously  reported  to  be  anaerobi- 
cally  biodegradable,  the  nitrogen  containing  com- 
pounds, quinoline,  isoquinoline,  2-quinolinone,  1- 
isoquinolinone,  also  are  anaerobically  biodegrada- 
ble. The  degradation  times  indicate  a  sequential 
three  part  degradation  of  these  compounds  in  the 
following  order:  (1)  50  days-quinoline,  isoquino- 
line, benzoic  acid,  formic  acid,  and  propionic  acid; 
(2)  100  days-phenol;  and  (3)  >  100  days-2-,  3-,  4- 
methyl  phenol,  2-quinolinone;  and  1-isoquinolin- 
one.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00026 


Sources  Of  Pollution — Group  5B 

CONTAMINATION,         BIOACCUMULATION, 
AND  ECOLOGICAL  EFFECTS  OF  CREOSOTE- 
DERIVED     COMPOUNDS     IN     THE     NEAR- 
SHORE     ESTUARINE     ENVIRONMENT     OF 
PENSACOLA  BAY,  FLORIDA. 
Geological  Survey,  Reston,  VA. 
P.  V.  Dresler,  and  J.  F.  Elder. 
IN:   U.S.   Geological   Survey   Program  on  Toxic 
Waste— Ground-Water     Contamination:     Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  A33-A37,  2  fig,  1  tab. 

Descriptors:  "Creosote,  "Path  of  pollutants, 
"Bioaccumulation,  "Fate  of  pollutants,  "Water  pol- 
lution effects,  "Estuaries,  "Sediment  contamina- 
tion, "Florida,  Pensacola  Bay,  Ecological  distribu- 
tion, Species  diversity,  Seasonal  variation,  Anthra- 
cene, Chrysene,  Fluoranthene,  Fluorene,  Pyrene, 
Phenanthrene,  Polychaetes,  Benthic  fauna. 

Seven  sites  in  Pensacola  Bay  near  an  abandoned 
creosote  plant  were  examined  seasonally  from  June 
1983  through  June  1984  for  possible  contamination 
by  creosote-constituent  compounds  and  for  the 
effects  such  contaminants  may  have  on  the  distri- 
bution and  abundance  of  benthic  invertebrates.  A 
similar  site  on  the  opposite  side  of  the  bay  was 
used  as  a  control.  Analyses  of  streamflow  and  bay 
waters  showed  no  trace  of  contamination  at  any  of 
the  sites,  but  streambed  sediments  were  heavily 
contaminated.  Compounds  detected  at  the  drain- 
age stream  and  their  concentrations  in  micro- 
grams/kilogram  of  sediment,  included  anthracene 
(3,200),  chrysene  (7,100),  fluoranthene  (17,000), 
fluorene  (3,100),  phenanthrene  (12,000),  and 
pyrene  (11,000).  The  data  suggest  that  most  com- 
pounds near  the  sediment  surface  are  rapidly  dilut- 
ed and  degraded  in  the  estuarine  environment. 
Analyses  of  sediment  core  segments,  however, 
showed  that  some  compounds  have  accumulated 
just  below  the  surface,  at  depths  of  8  to  13  cm  and 
that  below  13  cm,  concentrations  rapidly  dimin- 
ished. Compounds  that  commonly  occurred  in  es- 
tuarine sediment  included  anthracene,  pyrene, 
phenanthrene,  fluoranthene,  and 

benzo(k)fluoranthene.  Rankings  of  total  abundance 
and  total  numbers  of  benthic  microinvertebrate 
species  collected  by  season  for  each  of  the  sites 
indicated  no  statistically  significant  difference  be- 
tween the  nearshore  sites  proximal  to  the  creosote 
plant  and  the  controls.  Composition  of  the  commu- 
nities at  the  various  sites  suggests  that  species 
residing  in  nearshore  habitats  are  primarily  con- 
trolled by  physical  events  such  as  sediment  resu- 
spension,  deposition,  and  seasonal  influences.  Clus- 
ter analysis  of  combined  seasonal  collections 
showed  that  the  majority  of  nearshore  sites  proxi- 
mal to  the  creosote  plant,  regardless  of  season, 
clustered  together.  These  results,  together  with  the 
results  of  bioaccumulation  studies,  suggest  that 
benthic  communities  proximal  to  the  creosote  plant 
are  influenced  by  the  presence  of  contaminants. 
The  major  factor  however,  controlling  the  distri- 
bution of  species,  appears  to  be  seasonal  variation 
in  association  with  invertebrate  recruitment  pat- 
terns. (See  also  W90-00022)  (Lantz-PTT) 
W90-00027 


HYDROGEOLOGIC  CONTROLS  ON  SOLUTE 
TRANSPORT  IN  A  PLUME  OF  SEWAGE-CON- 
TAMINATED GROUND  WATER. 

Geological  Survey,  Boston,  MA. 
D.  R.  LeBlanc,  S.  P.  Garabedian,  R.  D.  Quadri,  R. 
H.  Morin,  and  W.  E.  Teasdale. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste— Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  B7-B12,  6  fig,  3  ref. 

Descriptors:  "Wastewater  pollution,  "Geohydro- 
logy,  "Solute  transport,  "Path  of  pollutants, 
"Groundwater  pollution,  Wastewater  disposal, 
Aquifers,  Fate  of  pollutants,  Simulation  analysis, 
Borehole  geophysics,  Data  acquisition,  Plumes, 
Cape  Cod,  Hydraulic  conductivity,  Model  studies, 
Calibrations. 

Treated  sewage  has  been  discharged  to  a  sand  and 
gravel  outwash  aquifer  at  Otis  Air  Base  on  Cape 
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Cod,  since  1936,  and  has  Formed  an  extensive  con- 
taminant plume.  Accurate  simulation  of  the  rate 
and   three-dimensional   direction   of  contaminant 

movement  is  needed  to  predict  the  fate  ol  contami- 
nants in  the  sewage  plume  the  path  of  the  plume 
was  simulated  accurately  because  hydraulic  heads 
calculated  by  the  flow  model  matched  the  ob- 
served head  distribution.  However,  the  computed 
heads  were  relatively  insensitive  to  aquifer  hydrau- 
lic properties  during  flow-model  calibration. 
Therefore,  hydraulic  conductivity,  which  directly 
affects  the  rate  of  contaminant  movement,  was  not 
well  quantified  during  calibration.  An  aquifer  test 
was  used  to  measure  average  hydraulic  conductivi- 
ty of  the  outwash.  Borehole  geophysical  logs  also 
may  yield  detailed  information  on  physical  charac- 
teristics of  the  outwash.  Natural-gamma  logs  may 
correlate  with  hydraulic  conductivity.  Spacing  of 
peaks  on  the  logs  is  roughly  equal  to  thickness  of 
layers  observed  in  test  pits.  Preliminary  uncalibral- 
ed  neutron  logs  suggest  that  the  outwash  porosity 
may  vary  only  3-5%.  These  logs,  when  calibrated 
against  data  from  hydraulic  tests  of  cores,  should 
provide  an  indirect  method  of  determining  hydrau- 
lic conductivity  and  porosity.  These  data  can  then 
be  applied  to  a  three-dimensional  flow  model  that 
will  be  the  basis  for  simulations  of  the  three-dimen- 
sional features  of  the  plume.  (See  also  W90-00022) 
(Lantz-PTT) 
W90-00028 


DESIGN  AND  IMPLEMENTATION  OF  A 
LARGE-SCALE  NATURAL-GRADIENT 

TRACER  TEST. 

Geological  Survey,  Boston,  MA. 
S.  P.  Garbedian,  D.  R.  LeBlanc,  R.  D.  Quadri,  K. 
M.  Hess,  and  K.  G  Stollenwerk. 
IN:  U.S.   Geological   Survey   Program   on  Toxic 
Waste-Ground-Water     Contamination:     Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  B13-B18,  4  fig,  4  ref. 

Descriptors:  *Experimental  design,  *Water  table 
gradient,  *Groundwater  movement,  *Path  of  pol- 
lutants, *Tracers,  Field  tests,  Bromides,  Lithium, 
Molybdenum,  Geohydrology,  Fluorides,  Hydrau- 
lic conductivity,  Observation  wells,  Spatial  distri- 
bution, Porosity,  Cape  Cod. 

A  large-scale  natural  gradient  tracer  test  that  is  in 
progress  at  a  sewage  contaminated  site  near  Otis 
Air  Base  on  Cape  Cod,  was  designed  to  examine 
solute  dispersion  in  a  sand  and  gravel  aquifer. 
Dispersion  of  solutes  transported  in  aquifers  has 
been  found  to  differ  from  dispersion  in  laboratory 
column  tests.  Field  studies  have  also  indicated  that 
dispersion  is  scale  dependent;  dispersivity  increases 
with  time  or  travel  distance.  Recent  research  has 
shown  that:  (1)  the  early  dispersive  process  is 
significantly  non-Fickian;  (2)  the  mean  transport 
process  approaches  Fickian  conditions  after  an  ex- 
tended time;  and  (3)  the  asymptotic  value  of  dis- 
persivity is  related  to  the  statistical  properties  of 
the  porous  medium.  The  natural  gradient  tracer 
test  was  started  in  July  1985  with  the  pulse  injec- 
tion of  four  tracers  into  the  outwash  sand  and 
gravel  aquifer  at  an  abandoned  gravel  pit  near  the 
site.  The  tracers  include  a  conservative  solute  (bro- 
mide) and  three  nonconservative  solutes  (lithium, 
molybdenum,  and  fluoride).  A  network  of  observa- 
tion wells  was  installed  to  define  the  water  table 
altitude  in  the  area  of  the  tracer  test.  To  date 
(October  1985),  four  rounds  of  sampling  have  been 
done  to  identify  the  spatial  distribution  of  solutes  in 
the  tracer  cloud.  The  average  velocity  of  the  bro- 
mide cloud,  as  indicated  by  peak  concentration,  is 
about  1.6  ft/d.  This  velocity  is  similar  to  a  predic- 
tion of  1.5  ft/d  based  on  estimates  of  hydraulic 
conductivity  (380  ft/d),  porosity  (0.35),  and  water 
table  gradient  (0.0014)  at  the  test  site.  The  average 
direction  of  bromide  movement  also  closely  fol- 
lows the  projected  flow  path  based  on  the  water 
table  configuration.  Bromide  concentrations  are 
more  dilute  in  fast  moving  zones  at  the  leading 
edge  of  the  tracer  cloud  than  near  the  center  of 
mass  because  of  the  effects  of  local  longitudinal 
and  transverse  dispersion.  (See  also  W90-00022) 
(Lanu-PTT) 
W90-00029 


BACTERIAL  DISTRIBUTION  and  irans 
PORT  IN  A  I'll  Ml.  oi  SEWAGE-CONTAMI- 
NATED GROUND  WAIER. 

Geological  Survey,  Menlo  Park,  CA 
R.  W.  Harvey,  and  L  George 
IN     U.S.    Geological    Survey    Program   on     I 
Waste  --Ground-Water     Contamination:     Proceed- 
ings of  the  Second  Technical  Meeting.  Cape  I 
Massachusetts,  October  21-25,  1985.  USGS  0 
Pile  Report  86-4X1,  1988.  p  B25-B26 

Descriptors  'Groundwater  movement, 

•Wastewater  pollution,  "Bacterial  analysis,  *Path 
of  pollutants,  'Distribution  patterns,  'Groundwat- 
er pollution,  'Bacteria,  Infiltration,  Microbiologi- 
cal studies,  Aquifers,  Plumes,  Population  density. 
Cape  Cod,  Microscopic  analysis,  Tracers 

Bacterial  abundance,  particle/solution  partitioning, 
and  cell-size  distribution  were  determined  from 
microscopic  analysis  of  groundwater  and  subsur- 
face sediment-core  samples  taken  from  a  sewage- 
contaminated  aquifer  on  Cape  Cod.  Abundance  of 
free-living  (unattached)  bacteria  in  the  subsurface- 
ranged  from  1.03/ml  immediately  adjacent  to  the 
sewage  disposal  beds  to  1.6/ml  at  a  control  site 
upgradient  from  the  zone  of  contamination.  Num- 
bers of  unattached  bacteria  at  most  sites  varied 
little  over  a  2-year  span;  however,  bacterial  abun- 
dance along  a  vertical  transect  through  contami- 
nated groundwater  varied  up  to  threefold  in  <  1 
m.  Field  evidence  suggests  that  unattached  bacte- 
ria may  be  transported  through  a  substantial  length 
of  the  contaminant  plume.  Although  bacterial 
abundance  in  a  zone  0.4  km  to  2.4  km  downgra- 
dient  from  the  sewage  disposal  beds  changed  lin- 
early with  specific  conductance  of  groundwater, 
the  numbers  of  unattached  bacteria  closer  than  0.4 
km  to  the  infiltration  beds  were  many  times  higher 
than  would  be  predicted  from  specific  conductance 
values.  Average  size  of  unattached  bacteria  in  con- 
taminated groundwater  increases  from  0.50  mi- 
crometers (average  cell  length)  at  a  distance  of 
0.01  km  from  the  infiltration  beds  to  0.90  microm 
at  a  distance  of  0.64  km  downgradient.  This  is  due 
to  corresponding  decreases  in  the  relative  abun- 
dance of  small  (<  0.4  urn  diameter)  bacteria.  The 
observation  that  larger  bacteria  are  transported 
more  readily  than  smaller  bacteria  in  moving 
groundwater  is  consistent  with  subsurface  trans- 
port studies  done  with  nonendemic  'tracer'  micro- 
organisms. (See  also  W90-00022)  (Lantz-PTT) 
W90-00031 


FATE  OF  AMMONIUM  IN  A  SEWAGE-CON- 
TAMINATED GROUND  WATER. 

Geological  Survey,  Denver,  CO. 
M.  L.  Ceazan,  R.  L.  Smith,  and  E.  M.  Thurman. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  B29-B30,  7  ref. 

Descriptors:  'Wastewater  pollution,  'Fate  of  pol- 
lutants, 'Groundwater  pollution,  'Ammonium,  Ni- 
trogen compounds,  Nitrates,  Aquifers,  Microbiolo- 
gical studies,  Adsorption,  Infiltration,  Nitrification. 

The  plume  of  sewage  contaminated  groundwater 
at  the  Otis  Air  Base  site  on  Cape  Cod,  contained 
ammonium  (NH4(  +  )  in  high  concentrations  (7  to 
10.7  rag  N/L)  within  about  1,000  ft  downgradient 
from  the  infiltration  beds;  however,  NH4(  +  )  was 
depleted  (<  2  mg  N/L)  from  6,000  to  8,000  ft 
downgradient  from  the  beds  and  absent  beyond 
8,000  ft.  Conversely,  nitrate  (N03(-))  was  the  pre- 
dominant species  of  inorganic  nitrogen  from  6,000 
ft  to  the  toe  of  the  plume  (about  11,000  ft  down- 
gradient  from  the  beds).  In  the  zone  of  depleted 
NH4(  +  ),  N03(-)  levels  were  elevated  (>  2  mg  N/ 
L)  and  dissolved  oxygen  (DO)  was  present.  These 
results  suggest  that  NH4(  +  )  attenuation  is  due  to 
nitrification  or  to  differential  rates  of  transport  of 
NH4(  +  )  and  N03(-)  caused  by  sorption  of 
NH4(  +  )  on  aquifer  solids.  To  test  these  hypoth- 
eses, evidence  for  nitrification  and  sorption  was 
obtained  in  laboratory  studies  conducted  on  aqui- 
fer material.  The  results  of  the  study  indicate  that 
both  microbiological  and  adsorption  processes  play 
a  role  in  the  transport  and  fate  of  NH4(  +  )  in  the 
aquifer.  The  relative  importance  of  each,  and  the 


lion  upon  nitrification,  reman 
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HYDROGEOLOGY   AM)   PRELIMINARY  RE- 
GIONAL    I- LOW     MODELING    A I      I  HI      Bl 
MIDJI,  MINNESOTA  RESEARCH  Sill 

Geological  Survey.  St    Paul.  MN 
I  01  primary  bibliographic  entry  see  Field  2F 
0034 


inorganic  GEOCHEMISTRY  OF  GROUND 

WATER     AND     AQUIFER     MATRIX:     MRS  I 
YEAR  RESULTS. 

Syracuse  Univ.,  NY. 

For  primary  bibliographic  entry  see  Field  5C 

W90-OO035 


DISTRIBUTION  OF  GASES  AND  HYDROCAR- 
BON VAPORS  IN  THE  UNSATURATED  ZONE. 
Geological  Survey,  St.  Paul,  MN 
M  F.  Hull,  and  R.  R.  Grabbe 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  C21-C25,  3  fig. 

Descriptors:  'Groundwater  pollution,  'Hydrocar- 
bons, 'Fate  of  pollutants,  'Soil  gases,  'Aeration 
zone,  'Oil  pollution,  'Path  of  pollutants,  Volatile 
organic  compounds,  Diffusion,  Methane,  Alkanes, 
Aromatic  compounds. 

A  spill  of  crude  oil  in  August  1979  near  Bemidji, 
MN,  contaminated  a  glacial  outwash  aquifer! 
Crude  oil  is  present  as:  (1)  a  separate  fluid  phase 
floating  on  the  water  table;  (2)  constituents  dis- 
solved in  groundwater;  and  (3)  vapors  in  the  un- 
saturated zone.  Field  samples  were  collected 
during  June-July  1984  and  September-October 
1985.  The  purpose  of  the  first  sampling  was  to 
qualitatively  delineate  the  plume  of  contaminated 
groundwater  by  measuring  the  concentration  of 
hydrocarbon  vapors  in  the  unsaturated  zone.  The 
second  sampling  provided  quantitative  data  on  in- 
dividual organic  compounds,  oxygen,  and  carbon 
dioxide  needed  to  determine  chemical  and  microbi- 
al processes  that  affect  contaminant  movement  and 
fate.  Results  of  this  study  show  that  large  quanti- 
ties of  volatile  hydrocarbons  move  through  the 
unsaturated  zone  by  diffusion  and  are  oxidized  to 
C02  and/or  converted  to  methane.  Alkanes  pre- 
dominate in  the  unsaturated  zone,  whereas  aromat- 
ic compounds  dominate  the  volatile  fraction  dis- 
solved in  the  groundwater.  (See  also  W90-00022) 
(Lantz-PTT) 
W90-00036 
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MASS  TRANSFER  AT  THE  ALKANE  WATER 
INTERFACE  IN  LABORATORY  COLUMNS  OF 
POROUS  MEDIA. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 
and  Geophysics. 

H.-O.  Pfannkuch,  S.  M.  Nourse,  and  M.  F.  Huh. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  C29-C32,  3  fig,  1  tab,  6 
ref. 

Descriptors:  'Porous  media,  'Path  of  pollutants, 
'Oil  pollution,  'Mass  transfer,  'Alkanes,  Ground- 
water movement,  Flow  velocity.  Chemical  reac- 
tions. 

Preliminary  results  of  laboratory  column  experi- 
ments simulating  mass  transfer  of  liquid  hydrocar- 
bons to  groundwater  indicate  that  the  transfer  co- 
efficient may  be  velocity  dependent  at  typical 
groundwater  flow  velocities.  The  transfer  coeffi- 
cient and  the  coefficient's  dependence  is  strongly 
controlled  by  the  aqueous  solubility  of  the  hydro- 
carbon. Measured  coefficients  are  lower  than 
values  reported  in  the  literature  for  dispersed, 
fixed-bed  reactors.  (See  also  W90-00022)  (Lantz- 
PTT) 
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MICROBIAL  DEGRADATION  OF  CRUDE  OIL 
AND  SOME  MODEL  HYDROCARBONS. 

Bemidji  State  Univ.,  MN.  Center  for  Environmen- 
tal Studies. 

F.  H.  Chang,  N.  N.  Noben,  D.  Brand,  and  M.  F. 
Hult. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  C33-C42,  5  fig,  5  tab,  4 
ref. 

Descriptors:  *Biodegradation,  'Microbial  degrada- 
tion, *Oil  pollution,  "Hydrocarbons,  *Fate  of  pol- 
lutants, Carbon  dioxide,  Microbiological  studies, 
Cyclohexane,  Hexadecane,  Naphthalene,  Phenan- 
threne,  Carbon  dioxide,  Aerobic  conditions,  An- 
aerobic conditions. 

Research  on  microbial  degradation  of  crude  oil  in 
the  shallow  subsurface  at  a  spill  site  near  Bemidji, 
MN,  began  in  1983.  The  rate  and  extent  of  crude 
oil  and  model  hydrocarbon  biodegradation  by  the 
indigenous  microbial  community  was  measured  in 
the  laboratory  at  several  concentrations  of  inor- 
ganic nutrients,  conditions  of  oxygen  availability, 
incubation  temperatures,  and  incubation  time.  Sig- 
nificant crude  oil  and  model  hydrocarbon  degrada- 
tive  potential  was  observed  in  tests  that  used  mixed 
indigenous  microbial  populations.  The  degradative 
potential  of  each  hydrocarbon  varied  with  the 
numbers  and  types  of  microorganisms  present  in 
incubated  sediment  samples.  Metabolic  fate  studies 
indicated  that  the  aliphatic  hydrocarbons  cyclo- 
hexane and  hexadecane,  and  the  two-ring  aromatic 
hydrocarbon,  naphthalene,  were  subject  to  remov- 
al by  microorganisms.  The  rate  of  microbial  degra- 
dation was  less  for  a  three-ring  aromatic  com- 
pound, phenanthrene.  In  the  laboratory  experi- 
ments, degradation  rates  under  aerobic  conditions 
are  nearly  an  order  of  magnitude  greater  than 
under  anaerobic  conditions.  Dissolved  oxygen  in 
uncontaminated  groundwater  upgradient  from  the 
contaminant  plume  typically  contains  1  to  3  mg/L, 
which  suggests  that  sufficient  oxygen  is  available, 
at  least  at  the  periphery  of  the  contaminant  plume, 
for  microbial  degradation.  Crude  petroleum  and 
model-hydrocarbon  biodegradation  was  stimulated 
by  an  increase  in  temperature,  inorganic  nutrient 
concentration,  and  oxygen  availability,  as  indicated 
by  increases  in  C02  production,  02  uptake,  and 
heterotrophic  microbial  counts.  (See  also  W90- 
00022)  (Lantz-PTT) 
W90-OO038 


MINE-WATER  DISCHARGE,  METAL  LOAD- 
ING, AND  CHEMICAL  REACTIONS. 

Geological  Survey,  Oklahoma  City,  OK. 
D.  L.  Parkhurst. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,   1988.  p  D5-D9,  3  fig,  4  ref. 

Descriptors:  *Mine  drainage,  "Pollution  load, 
*Water  pollution  sources,  "Heavy  metals,  Lead, 
Zinc,  Sulfides,  Carbonate  rocks,  Chert,  Dolomite, 
Calcite,  Kansas,  Chemical  reactions,  Chemical 
interactions,  Tar  Creek,  Oklahoma,  Discharge 
measurement. 

Lead  and  zinc  ores  were  mined  from  the  Picher 
Field  in  northeastern  Oklahoma  and  southeastern 
Kansas  from  the  turn  of  the  20th  century  until  the 
1960's.  Sphalerite  and  galena  were  the  major  sul- 
fide ores  found  in  this  carbonate-rock  mining  dis- 
trict. In  addition,  the  mineralization  produced 
chert,  dolomite,  and  calcite.  Mine  dewatering  was 
stopped  after  mining  ceased  and  the  mines  subse- 
quently filled  with  water.  About  1980,  mine  water 
began  to  discharge  from  a  few  mine  shafts  and  air 
shafts  at  land-surface  altitudes  of  about  800  ft  in  the 
Tar  Creek  basin.  Mine  water  has  discharged  inter- 
mittently since  that  time.  Estimates  of  the  volume 
of  water  and  the  metal  loading  of  Tar  Creek  due  to 
mine  water  discharge  from  January  1984  through 
March  1985,  are  provided  in  this  paper.  Using  two 


rating  methods,  the  mean-daily  discharge  of  water 
from  the  mines  from  January  1984  through  March 
1985  were  determined.  The  mean-daily  discharge 
ranged  from  <  1.5  to  225  cu  ft/sec.  The  total 
volume  of  water  discharged  during  the  period  was 
5,600  acre-ft.  The  annual  volume  of  mine  discharge 
is  estimated  to  be  3,400  acre-ft/yr.  To  use  all 
available  data  for  the  15  months,  the  data  were 
averaged  by  month  of  the  year  when  data  existed, 
and  summed  for  all  months  to  determine  the  value 
of  3,400  acre-ft/yr.  Chemical  analyses  of  water 
samples  from  mine  shafts,  air  shafts,  and  discharge 
points  have  been  used  to  postulate  the  chemical 
reactions  that  produced  to  the  chemical  composi- 
tion of  the  water  within  the  mines.  This  water  was 
found  to  be  the  result  of:  (1)  an  oxidizing  environ- 
ment when  the  mines  were  open  to  the  atmosphere 
during  mining  or  as  the  mines  were  filling;  and  (2) 
a  reducing  environment  when  the  mines  filled  with 
water  and  atmospheric  contact  was  negligible.  (See 
also  W90-00022)  (Lantz-PTT) 
W90-00039 


DISTRIBUTION  OF  MICROORGANISMS  AND 
SELECTED  METALS  IN  MINE  DRAINAGE, 
STREAM  WATER,  AND  SEDIMENT. 

Geological  Survey,  Denver,  CO. 
K.  S.  Smith,  L.  H.  Filipek,  D.  M.  Updegraff,  and 
C.  S.  E.  Papp. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  D11-D15,  3  fig,  6  ref. 

Descriptors:  "Path  of  pollutants,  "Stream  pollu- 
tion, "Fate  of  pollutants,  "Microorganisms,  "Mine 
drainage,  "Heavy  metals,  "Sediment  contamina- 
tion, Microbiological  studies,  Biomass,  Tar  Creek, 
Zinc,  Cadmium,  Clays,  Aluminum,  Chromium, 
Cobalt,  Nickel,  Manganese,  Iron,  Adenosine  tri- 
phosphate, Lead,  Distribution  patterns. 

Tar  Creek  is  the  major  stream  draining  a  lead-zinc 
mining  area  in  northeastern  Oklahoma  and  south- 
eastern Kansas.  Since  1980,  water  from  abandoned 
and  flooding  mine  workings  near  Picher,  OK,  has 
been  discharging  from  several  boreholes  and 
shafts.  The  discharge  water,  which  is  high  in  Cd, 
Fe,  Pb,  Zn,  and  other  metals,  flows  into  Tar  Creek. 
The  objective  of  the  initial  studies  was  to  survey 
the  microbial  population  and  chemical  characteris- 
tics of  water  and  sediment  in  Tar  Creek  and  the 
mine-discharge  areas.  Some  Tar  Creek  composite 
sediment  samples  have  been  examined  by  a  selec- 
tive chemical  extraction  procedure  to  determine 
the  mode  of  occurrence  and  variation  of  trace 
metals  within  the  sediments.  Results  of  chemical 
analyses  reveal  several  general  trends  and  associa- 
tions among  elements  in  the  Tar  Creek  sediments: 
(1)  The  sediment  consists  of  chat  (mine  and  mill- 
waste  materials,  predominantly  chert)  mixed  with 
clays  and  other  material.  The  background  site  and 
the  farthest  downstream  site  (TC6)  contain  seven 
and  three  times  more  Al,  respectively,  than  the 
other  site.  (2)  Although  total  Cr,  Co,  Ni,  Mn,  and 
Fe  appear  to  be  diluted  by  the  presence  of  chat  in 
the  sediment,  the  HCl-extractable  concentrations 
of  these  elements  are  correlated  with  each  other 
and  increase  to  well  above  background  levels  at 
the  farthest  downstream  site.  (3)  Organic  C  and 
total  S  concentrations  decreased  downstream  from 
site.  (4)  The  partitioning  patterns  of  Zn  and  Cd 
among  the  extractions  are  almost  identical.  The 
results  suggest  that  most  of  the  Zn  and  Cd  are 
present  as  detrital  sphalerite,  with  some  minor 
carbonate  phases.  (5)  The  Pb  results  area  more 
difficult  to  interpret  but  suggest  that  much  of  the 
Pb  is  detrital  galena.  Tar  Creek  aerobic  microbial 
enumerations  on  nutrient  agar  and  minimal  yeast- 
extract  agar,  indicate  that  many  microorganisms 
may  use  oxidizable  inorganic  compounds  as  an 
energy  source.  Biomass  determinations  indicate 
that  ATP  varies  with  sample  location.  (See  also 
W90-00022)  (Lantz-PTT) 
W90-00040 


NEUTRALIZATION     OF     ACIDIC     GROUND 
WATER  IN  EASTERN  ARIZONA. 

Geological  Survey,  Denver,  CO. 
K.  G.  Stollenwerk. 


Sources  Of  Pollution — Group  5B 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,   1988.  p  E7-E8,   1  tab,  4  ref. 

Descriptors:  "Fate  of  pollutants,  "Acid  mine  drain- 
age, "Sulfates,  "Groundwater  quality,  "Neutraliza- 
tion, "Arizona,  "Acidic  water,  "Geochemistry, 
Chemical  reactions,  Chemical  interactions,  Calci- 
um, Sulfates,  Heavy  metals,  Iron,  Aluminum, 
Cobalt,  Copper,  Nickel,  Zinc,  Cadmium,  Silicates, 
Carbonates. 

Sulfate  is  the  major  constituent  of  the  contaminat- 
ed groundwater  at  the  Miami  Wash-Pinal  Creek 
valley  site.  The  solubility  product  is  exceeded  for 
the  following  minerals  in  the  most  contaminated 
part  of  the  aquifer:  alunite,  jurbanite,  jarosite, 
gypsum,  chalcedony,  and  pryophyllite.  Constitu- 
ents of  the  contaminated  groundwater  that  may 
adversely  affect  the  environment,  in  addition  to 
low  pH,  inch  de  high  total  dissolved  solids,  Al,  Cu, 
Co,  Fe,  Ni,  and  Zn.  Several  reactions  are  impor- 
tant for  removing  these  constituents  from  solution. 
The  following  three  types  of  reaction  are  impor- 
tant for  neutralization  of  H(  +  ):  (1)  reaction  with 
carbonate  minerals  in  alluvium;  (2)  reaction  with 
silicate  minerals;  and  (3)  reaction  with  bicarbonate 
in  uncontaminated  groundwater.  Neutralization  of 
H(  +  )  by  carbonate  minerals  and  HC03(-)  is  rela- 
tively fast.  Reaction  of  H(  +  )  with  silicate  minerals 
proceeds  at  a  much  slower  rate.  Because  contami- 
nated groundwater  contains  high  concentrations  of 
iron,  reactions  involving  iron  have  a  significant 
effect  on  the  composition  of  groundwater  in  the 
study  area.  The  original  acidity  of  the  groundwater 
is  a  result  of  sulfide  mineral  oxidation.  After 
groundwater  leaves  the  sulfide-rich  source  area, 
oxidation  of  Fe(  +  )  is  an  additional,  relatively  con- 
tinuous source  of  H(  +  ).  Sulfate  and  iron  form 
about  775%  of  the  dissolved  solids  in  contaminated 
groundwater.  Gypsum  crystals  are  abundant  in 
alluvium  collected  from  the  contaminated  part  of 
the  aquifer.  Aluminum  sulfate  minerals  such  as 
jurbanite  and  alunite  control  the  concentration  of 
Al  in  contaminated  groundwater.  As  pH  increases 
and  S04  decreases,  kaolinite  and  gibbsite  become 
important  in  limiting  Al  in  solution.  Cu,  Co,  Ni, 
Zn,  and  Cd  are  undersaturated  with  respect  to  the 
mineral  phases  tested.  Adsorption  by,  and  copreci- 
pitation  with,  oxyhydroxides  are  two  likely  con- 
trols on  their  concentration  in  contaminated 
groundwater.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00043 


ARSENIC  SPECIES  IN  GROUND  WATER  AND 
PORE  WATERS  IN  STREAM  SEDIMENTS  AF- 
FECTED BY  MINE  DRAINAGE  IN  MONTANA 
AND  COLORADO. 

Geological  Survey,  Denver,  CO. 
W.  H.  Ficklin,  and  J.  L.  Ryder. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  E9-E11,  2  fig,  4  ref. 

Descriptors:  "Groundwater,  "Water  pollution 
sources,  "Acid  mine  drainage,  "Interstitial  water, 
"Arsenic,  "Geochemistry,  "Path  of  pollutants, 
Montana,  Colorado,  Chemical  analysis,  Chemical 
interactions,  Iron,  Chemical  reactions,  Stream  sedi- 
ments, Microbial  degradation,  Chemical  speciation, 
Hydroelectric  plants,  Bottom  sediments,  Ground- 
water pollution,  Adsorption,  Dam  effects,  Oxida- 
tion-reduction potential,  Minerals,  Mine  wastes, 
Well  water,  Chemical  precipitation,  Hydrogen  ion 
concentration. 

Stream  sediments  have  accumulated  immediately 
upstream  of  a  small  hydroelectric  dam  on  the 
Clark  Fork  River  at  the  confluence  of  the  Clark 
Fork  and  Blackfoot  Rivers,  MT.  The  small  town 
of  Milltown  lies  immediately  across  Interstate 
Highway  90  from  the  accumulated  sediments.  Ar- 
senic (0.6  mg/L)  was  found  in  a  sample  of  well 
water  from  a  Milltown  water  supply;  the  source  of 
the  arsenic  is  the  accumulated  sediments  in  the 
reservoir  upstream  of  the  dam.  The  dissolution  of 
the  arsenic  from  these  sediments  into  the  ground- 
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water  provides  an  ideal  situation  for  the  study  of 
the  mobility  and  stability  of  arsenic  in  the  aqueous 
environment.  In  1983,  20  groundwater  samples 
from  wells  placed  in  the  accumulated  sediment 
were  analyzed  for  total  arsenic,  As(III),  As(V). 
and  the  two  anticipated  methylated  As  com- 
pounds. No  methylated  As  compounds  were  de- 
tected. As(III)  was  the  most  abundant  species,  but 
As(V)  was  present  in  all  but  one  sample.  As  occurs 
in  the  pore  water  at  the  same  depth  at  which  Fe 
concentrations  increase.  One  of  the  steps  in  the 
sequence  of  microbially  mediated  processes  in 
aquatic  systems  is  the  reduction  of  Fe(III)  to 
Fe(II).  When  Fe  is  reduced,  adsorbed  As  is  re- 
leased. The  released  As  may  be  partly  reduced  to 
As(III),  assuming  that  all  released  As  was  original- 
ly present  as  As(V).  The  concentration  of  each 
species  may  be  controlled  by  the  redox  potential  of 
the  system.  As  occurs  in  several  types  of  mineral 
deposits  and  also  in  acid  mine  waters.  The  As  in 
the  Milltown  sediments  may  be  an  accumulation  of 
products  from  acid  mine  drainage,  adsorption  of 
As  by  Fe-hydroxides,  and  unoxidized  mine  tailings. 
Similar  acid  mine  drainages  occur  in  the  Colorado 
mineral  belt.  Acid  mine  waters  precipitate  Fe  com- 
pounds. If  the  pH  of  the  water  is  >  3.5,  the 
precipitated  Fe  compounds  immediately  beneath 
the  water  contain  a  mixture  of  As(III)  and  As(V) 
when  the  precipitate  is  dissolved  in  0.2M  ammoni- 
um oxalate/oxalic  buffer.  Bottom  sediment  samples 
collected  from  Clear  Creek  contained  no  detecta- 
ble methylarsonate  or  dimethylarsenite.  (See  also 
W90-0O022)  (Lantz-PTT) 
W90-00044 


HYDROGEOCHEMISTRY  OF  URANIUM  AND 
ASSOCIATED  ELEMENTS  AT  ABANDONED 
URANIUM  MINES  IN  WESTERN  NORTH 
DAKOTA. 

Geological  Survey,  Bismarck,  ND. 
R.  L.  Houghton,  R.  L.  Hall,  J.  D.  Unseth,  J.  D. 
Wald,  and  G.  S.  Anderson. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  E19-E22,  2  fig,  1  tab  3 
ref. 

Descriptors:  *Water  chemistry,  *Mine  wastes, 
•Radioactive  wastes,  *Uranium,  'Geochemistry! 
♦Mine  drainage,  *Water  pollution  treatment! 
♦Groundwater  pollution,  ♦Waste  disposal,  ♦North 
Dakota,  'Cleanup  operations,  Water  pollution  con- 
trol, Radioactivity,  Radium,  Arsenic,  Molybde- 
num, Selenium,  Cadmium. 

Between  11955  and  1967,  approximately  590,000  lb 
of  uranium  oxide  were  recovered  from  95,000  tons 
of  lignite  in  at  least  16  pits  in  western  North 
Dakota.  The  overburden  was  stripped,  and  the 
lignite  was  burned  in  pit  bottoms  or  nearby  kilns  to 
concentrate  the  uranium  in  its  ash  by  a  factor  of 
about  10.  Because  uranium  salts  in  the  overburden 
generally  were  not  recovered  during  mining,  spoils 
piles  at  abandoned  mine  sites  have  surface  gamma- 
ray  exposure  levels  as  high  as  500  microroentgens/ 
hr,  approximately  30  times  local  background 
levels.  Infiltrating  water  leaches  spoils  and  residual 
ash  and  introduces  U  and  associated  elements  such 
as  Ra,  As,  Mo,  and  Se  to  water  in  the  lignite 
aquifers  or  exposed  in  the  pits.  Aquifer  and  pit 
water  have  U  concentrations  ranging  from  12  to 
19,000  mg/L  and  companying  226-Ra  concentra- 
tions ranging  from  1  to  360  picoCuries/L  (pCi/L). 
Groundwater  in  mine  areas  also  commonly  con- 
tains concentrations  of  As,  Cd,  Mn,  and  Hg  in 
excess  of  Federal  drinking  water  standards.  A  pilot 
reclamation  project  was  implemented  at  one  aban- 
doned pit  6  miles  northwest  of  Belfield,  ND 
during  the  summer  of  1985.  Basically,  the  reclama- 
tion involved  the  selective  replacement  of  spoils 
into  the  pit  from  which  they  had  been  removed. 
Replaced  spoils  of  high  radioactivity  and  specific 
conductance  also  were  capped  with  clay  from  the 
base  of  the  pit,  and  the  surface  topography  was 
mounded  to  minimize  infiltration  that  might  intro- 
duce radioactive  and  other  soluble  salts  into  the 
aquifer.  A  minimum  of  4  ft  of  less  contaminated 
spoils  and  topsoil  were  spread  above  the  clay  cap 
to  minimize  post-reclamation  surface-radiation 
levels.  Similarly,  spoils  with  specific  conductances 


>  5,<XX)  mu  loSiemens/cm  were  replaced  at  least  8 
fl  below  the  post-reclamation  land  surface  to  pro- 
mote revegetation  but  above  the  water  table  to 
prevent   the  movement  of  dissolved  solids  to  the 

aquifer.  (See  also  W90-OOO22)  (Lantz-P  I  1 1 
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PROGRAM  OVERVIEW  AM)  SELECTED 
PAPERS  FROM  THE  TOXIC-WASTE  PRO- 
GRAM TECHNICAL  MEETING:  TUCSON  AR- 
IZONA, MARCH  20-22,  1984. 
Geological  Survey,  Reston,  VA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161.  USGS  Open- 
File  Report  324,  1987.  116p.  Edited  by  Stephen  E 
Ragone  and  Dennis  J.  Sulam. 

Descriptors:  ♦Path  of  pollutants,  'Waste  disposal, 
♦Groundwater  pollution,  'Toxic 

wastes.'Hazardous  wastes,  ♦Conferences,  Adsorp- 
tion, Geochemistry,  Geohydrology,  Organic  com- 
pounds, Disposal  sites,  Phenols,  Model  studies, 
Aquifers,  Information  exchange. 

The  US  Geological  Survey's  (USGS)  Program  on 
Toxic   Waste-Ground-Water   Contamination   (the 
Toxic  Waste  Program)  was  begun  in  fiscal  year 
1982  to  coordinate  and  support  Geological  Survey 
projects  and  research  relating  to  toxic  waste  con- 
tamination of  aquifers.  The  program  supports  sev- 
eral types  of  studies  which  range  from  basic  re- 
search to  applied  field  studies.  Although  many  of 
these  studies  are  conducted  independently  by  Geo- 
logical  Survey   scientists,   it   is  the  intent   of  the 
Toxic   Waste    Program   to   enable   researchers   in 
USGS  and  in  other  Federal  agencies  and  universi- 
ties, to  share  the  information.  One  approach  is  to 
encourage  collaboration  at  the  field  sites.  A  second 
way  in  which  the  Toxic  Waste  Program  makes  the 
information   from  these  studies  accessible  to  the 
technical  community  is  through  the  publication  of 
reports.  This  volume  describes  the  Toxic  Waste 
Program  and  presents  10  of  the  papers  that  were 
given  at  the  1984  meeting  in  Tucson,  AZ.  It  is  the 
fourth  volume  to  be  issued  in  this  series.  Chapter 
headings  are:  The  Role  of  Geochemical  Processes 
in  Hazardous  Waste  Studies;  An  Overview  of  Or- 
ganic Compounds  in  Ground  Water;  The  Role  of 
Earth-Science  Criteria  in  the  Selection  of  Hazard- 
ous-Waste Disposal  Sites;  Capacities  and  Mecha- 
nisms   of   Sorption    of   Organic    Compounds    by 
Water-Saturated  and  Unsaturated  Soils;  Use  of  De- 
trended  Correspondence  Analysis  to  Identify  Fac- 
tors that  Affect  the  Structure  of  Aquatic  Commu- 
nities; Modeling  Sorptive  Processes  in  Laboratory 
Columns;  Microbial  Populations  and  Nutrient  Con- 
centrations  in   a   Jet-Fuel-Contaminated    Shallow 
Aquifer  at  Tustin,  California;  Adsorption  and  De- 
sorption  of  Hexavalent  Chromium  in  an  Alluvial 
Aquifer  near  Telluride,  Colorado;  Effects  of  Pen- 
tachlorophenol  on  the  Methanogenic  Fermentation 
of  Phenol;  and  The   Role  of  Complexation  and 
Adsorption  Processes  in  Toxic  Metal  Transport 
(See  W90-00053  thru  W90-00062)  (Lantz-PTT) 
W90-00052 


ROLE  OF  GEOCHEMICAL  PROCESSES  IN 
HAZARDOUS-WASTE  STUDIES. 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
F.  H.  Chappelle. 

IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic- Waste  Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  9-19,  2  fig,  14  ref. 

Descriptors:  ♦Geochemistry,  ♦Hazardous  wastes, 
♦Path  of  pollutants,  'Waste  disposal,  Chemical  re- 
actions, Solute  transport,  Metals. 

An  important  aspect  of  hazardous  waste  studies  is 
evaluating  the  mobility  of  waste  derivatives  in  the 
hydrosphere.  Several  kinds  of  geochemical  tech- 
niques are  currently  available  that  may  aid  such 
evaluations.  These  include  mass  balance,  chemical 
equilibria,  and  chemical  kinetic  calculations.  De- 
pending on  the  type  of  problem  and  on  the  kinds  of 
information  available,  evaluations  of  waste  mobili- 
ty may  range  from  quantitative  to  qualitative.  In  all 
cases,  however,  such  evaluations  require  an  explic- 
it understanding  of  the  geochemical  processes  that 


I  the  waste  materials  I  his  paper  presents  a 
series  >>\  idfaltzcd  example*  to  illustrate  how  geo- 
chemical techniques  may  be  applied  to  v,a-,i<-  mo- 
bility proMeM  I  hev:  examples  include  (1)  a  for- 
mulation  of  reactive  vjJulc  transport  in  terms  of  a 
boundary  value  problem.  (2)  a  demonstration  of 
how  equilibrium  speciation  calculations  can  be  ap- 
plied to  complex-forming  metak  (3;  an  evaluation 
of  the  solubility  of  metal-oxide  compounds  in  aque- 
ous solution  (See  also  W90-00052;  (Authors  ab- 
stract) 
W90-OO053 


OVERVIEW  OF  ORGANIC  COMPOUNDS  IN 
GROUND  WATER. 

Geological  Survey,  Reston,  VA  Water  Resources 
Div. 

A.  C.  Sigleo. 

IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical  Meeting 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  21-36,  5  fig,  5  tab,  41  ref. 

Descriptors:  ♦Fate  of  pollutants,  'Organic  com- 
pounds, 'Groundwater  pollution,  'Water  pollution 
sources,  'Path  of  pollutants,  Dispersion,  Hydroly- 
sis, Sorption,  Biodegradation,  Synthetic  com- 
pounds. 

The  majority  of  organic  chemicals  in  groundwater 
can  be  grouped  into  two  major  categories:  (lj 
biochemicals-the  natural  products  of  biological 
processes  (free  volatile  fatty  acids,  volatile  amines, 
and  alcohol),  and  (2)  synthetic  organic  chemicals 
derived  from  a  variety  of  manmade  sources.  The 
manmade  source  include  landfills,  industrial 
wastes,  mining  activities,  sewage,  and  agriculture. 
The  transport  and  fate  of  organic  pollutants  in 
groundwater  influenced  by  the  processes  of  disper- 
sion, chemical  hydrolysis,  sorption/desorption,  and 
biological  degradation.  Despite  the  complexity  of 
these  processes,  progress  in  the  understanding  of 
the  transport  and  fate  of  organic  pollutants  contin- 
ues, as  indicated  by  a  series  of  examples  in  the  text 
(See  also  W90-00052)  (Author's  abstract) 
W9O-OO054 


CAPACITIES  AND  MECHANISMS  OF  SORP- 
TION  OF  ORGANIC  COMPOUNDS  BY 
WATER-SATURATED  AND  UNSATURATED 
SOILS. 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
C.  T.  Chiou. 

IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical  Meeting- 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  65-74,  4  fig,  13  ref. 

Descriptors:  'Sorption,  'Organic  compounds, 
'Aeration  zone,  'Soil  water  pollution,  'Ground- 
water pollution,  'Path  of  pollutants,  Soil  contami- 
nation, Parathion,  Pesticides,  Lindane,  Benzene, 
Hexane,  Chemical  reactions,  Soil  water,  Adsorp- 
tion, Soil  saturation. 

To  characterize  the  transport  of  organic  contami- 
nants through  water  saturated  and  unsaturated 
zones,  the  sorptive  behavior  of  organic  compounds 
from  aqueous  and  organic  solutions  and  from 
vapor  phase  was  analyzed  in  terms  of  soil  composi- 
tion, effect  of  solvent  polarity,  and  soil  water  con- 
tent. Characteristic  differences  in  soil  sorption  of 
parathion  an  lindane  from  aqueous  and  hexane 
solutions,  and  of  benzene  and  m-dichlorobenzene 
from  water  and  from  vapor  phase  at  different 
humidities,  are  illustrated  and  rationalized.  For 
water  saturated  soils,  the  soil  uptake  is  determined 
primarily  by  chemical  partition,  rather  than  ad- 
sorption, into  the  soil  organic  phase,  in  keeping 
with  thermodynamic  criteria.  Adsorption  by  soil 
minerals  is  relatively  insignificant  with  wet  soils, 
presumably  because  water  is  preferentially  ad- 
sorbed through  its  strong  dipole  interactions  with 
soil  minerals.  By  contrast,  the  soil  uptake  from 
hexane  and  from  vapor  phase  at  low  soil  moisture 
content  is  effected  mainly  through  adsorption  by 
soil  minerals,  as  supported  by  data  characteristic  of 
adsorption  phenomena.  The  capacity  of  uptake  of 
unsaturated  soil  is  markedly  greater  than  the  ca- 


80 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


pacity    of  saturated    soil.    (See   also    W90-00052) 

(Lantz-PTT) 

W90-00056 


MODELING  SORPTIVE  PROCESSES  IN  LAB- 
ORATORY COLUMNS. 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-00058 


ADSORPTION  AND  DESORPTION  OF  HEXA- 
VALENT  CHROMIUM  IN  AN  ALLUVIAL  AQ- 
UIFER NEAR  TELLURIDE,  COLORADO. 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
K.  G.  Stollenwerk. 

IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  97-100,  2  fig,  4  ref. 

Descriptors:  *Sorption,  *Adsorption,  *Chromium, 
♦Alluvial  aquifers,  *Path  of  pollutants,  *Colorado, 
•Groundwater  pollution,  Desorption,  Fate  of  pol- 
lutants, Chemical  reactions,  Plumes,  Alluvium. 

An  evaluation  of  reactions  between  alluvium  and 
hexavalent  chromium  Cr(IV)  was  conducted  to 
determine  the  mechanisms  responsible  for  these 
reactions.  This  paper  discusses  results  of  a  labora- 
tory investigation.  One  significant  result  indicates 
that  desorption  of  Cr(VI)  from  alluvium  occurs 
after  the  contaminated  plume  has  passed.  Initial 
desorption  of  Cr(VI)  is  rapid;  followed  by  a  steady 
decrease.  Adsorption,  it  was  found,  of  Cr(VI)  is  by 
specific  and  nonspecific  mechanisms.  Cr(VI)  ad- 
sorbed by  nonspecific  processes  is  desorbed  by 
chromium-free  groundwater.  Stronger  bonds 
formed  between  Cr(VI)  and  alluvium  during  spe- 
cific adsorption  result  in  slow  release  of  this  frac- 
tion; thus,  adsorbed  Cr(VI)  will  serve  as  a  second- 
ary source  of  contamination  long  after  the  original 
plume  has  passed.  (See  also  W90-O0O52)  (Lantz- 
PTT) 
W90-00060 


EFFECTS  OF  PENTACHLOROPHENOL  ON 
THE  METHANOGENIC  FERMENTATION  OF 
PHENOL. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00061 


ROLE  OF  COMPLEXATION  AND  ADSORP- 
TION PROCESSES  IN  TOXIC  METAL  TRANS- 
PORT. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  A.  Davis,  and  C.  C.  Fuller. 
IN:  Program  Overview  and  Selected  Papers  from 
the    Toxic-Waste    Program    Technical    Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  107-116,  5  fig,  2  tab,  4  ref. 

Descriptors:  *Metal  complexes,  "Toxicity,  "Toxic 
wastes,  "Chemical  reactions,  "Path  of  pollutants, 
"Metals,  "Adsorption,  Cadmium,  Field  tests,  Bro- 
mine, Chlorine,  Groundwater,  Tracers,  Observa- 
tion wells,  Solute  transport,  Chelating  agents. 

A  detailed  laboratory  study  of  cadmium  uptake 
onto  a  calcareous,  sandy  aquifer  material  is  being 
conducted  to  elucidate  the  mechanisms  of  adsorp- 
tion and  the  role  of  specific  mineral  phases.  The 
study  has  shown  the  importance  of  aqueous  specia- 
tion  on  the  adsorption  behavior  of  cadmium,  using 
EDTA  as  a  strong  chelating  agent  to  compete  with 
surface  binding.  Kinetic  studies  speculate  that:  (1) 
clean  quartz  adsorbs  Cd(2  +  )  too  weakly  to  ac- 
count for  the  behavior  observed  for  the  rapid 
uptake  step  on  the  sand;  (2)  a  magnetic  fraction 
that  contained  magnetite  and  some  hematite  was 
separated  from  the  sand-this  fraction  adsorbed 
very  little  Cd  initially,  but  may  be  significant  in  the 
slow  uptake  of  Cd(2  +  );  (3)  reagent-grade  calcite 
adsorbs  Cd(2-f)  significantly  both  through  rapid 
initial  uptake  and  continued  uptake  for  up  to  2 


days.  However,  the  pH  dependence  Cd(2  +  )  ad- 
sorption on  calcite  is  quite  different  (decreasing 
Cd(2  +  )  with  increasing  pH)  than  that  observed  for 
the  sand.  Dolomite  and  other  slow  dissolving  car- 
bonates are  present  in  the  sand.  In  a  field  experi- 
ment, 500  L  of  groundwater  were  injected  in  the 
aquifer  after  addition  of  Cl(-)(320  mg/L),  Br(-)  (61 
mg/L),  CdEDTA  (1.0  nanomol),  Cr04(2-)  (1.0 
nanomol),  and  excess  EDTA  (8.0  nanomol).  Two 
millicuries  (mCi)  of  109-Cd  and  five  mCi  of  51-Cr 
were  also  injected  as  analytical  tracers  for  the  Cd 
and  Cr.  Observation  wells  were  drilled  in  a  rectan- 
gular grid  and  spaced  about  0.5  m  apart  near  the 
injection  well  and  1  m  apart  farther  away.  To  date, 
the  only  observation  is  that  the  center  of  the  109- 
Cd  activity  appears  to  be  moving  at  approximately 
the  same  speed  as  the  nonreactive  solutes  (Cl(-) 
and  Br(-)).  The  51-Cr  data  have  not  been  carefully 
analyzed  yet,  but  it  appears  that  Cr(VI)  is  weakly 
retarded.  (See  also  W90-00052)  (Lantz-PTT) 
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ACID  RAIN  1986:  A  HANDBOOK  FOR  STATES 
AND  PROVINCES. 

Proceedings  of  Wingspread  Conference,  Septem- 
ber 23-25,  1986.  The  Acid  Rain  Foundation,  Inc., 
St.  Paul,  MN,  1986.  609p. 

Descriptors:  "Air  pollution  effects,  "Handbooks, 
"Acid  rain,  "Water  pollution  sources,  "Regula- 
tions, "Canada,  Water  pollution  control,  Research 
priorities,  Conferences,  Information  exchange,  En- 
vironmental policy. 

Representatives  of  state  agencies  and  provincial 
governments,  together  with  resource  persons,  at- 
tended this  second  international  Wingspread  Con- 
ference on  Acid  Deposition,  September  1986,  as- 
sembled to  update  knowledge  in  three  major  areas 
on  acid  deposition:  research,  information  and 
policy  at  levels  ranging  from  the  local,  state  and 
provincial  to  the  national  and  international.  It  was 
the  first  such  conference  held  specifically  to  bring 
officials  together  from  both  the  United  States  and 
Canada.  Participants  agreed  that  bilateral  efforts  to 
protect  the  environment  in  North  America  should 
take  full  account  of  extensive  monitoring  and  re- 
search results  in  Europe,  and  that  international 
exchange  of  information  in  this  area  should  be 
encouraged.  The  1986  Steering  Committee  recom- 
mended work  group  assignments  to  bring  forth 
ideas  and  suggestions  to  provide  a  basis  for  future 
meetings.  The  work  groups  considered  the  follow- 
ing topics:  cooperative  research,  information,  con- 
trol strategies,  legislation,  and  policy.  Following 
individual  state  and  provincial  presentations,  the 
findings  of  the  work  group  were  summarized  as: 
the  conference  was  concerned  with  the  solution(s) 
rather  than  the  problem;  this  issue  of  'acid  rain'  is 
expanding  to  include  other  airborne  pollutants;  this 
conference  provided  an  opportunity  to  expand  the 
network  of  involved  individuals  concerned  with 
air  quality;  researchers  now  have  a  broader  picture 
of  state-province  activities  and  views;  and  at  this 
time,  four  states  have  laws  relating  to  Acid  Rain- 
New  York,  Wisconsin,  Minnesota,  and  Massachu- 
setts. (See  W90-00064  thru  W90-00076)  (Lantz- 
PTT) 
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POLLUTANTS  IN  THE  AIR  AND  ACIDS  IN 
THE  RAIN:  INFLUENCES  ON  OUR  NATURAL 
ENVIRONMENT  AND  A  CHALLENGE  FOR 
EVERY  INDUSTRIAL  SOCIETY. 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  19-50,  2  fig.  3 
tab,  25  ref. 

Descriptors:  "Environmental  effects,  "Industrial 
development,  "Social  aspects,  "Air  pollution, 
"Water  pollution  effects,  "Water  pollution  sources, 
"Acid  rain,  "Acid  rain  effects,  Ozone,  Public 
health,  Acidification,  Sulfur  dioxide,  Nitrogen 
oxides,  Heavy  metals,  Electric  power  production, 
Volatile  organic  compounds,  Air  pollution  effects. 

The  largest  of  all  human  influences  on  the  chemi- 
cal climate  result  from  combustion  of  fossil  fuels, 
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urban  development,  and  clearing  of  land  by  burn- 
ing of  natural  vegetation.  These  activities  include: 
generation  of  electricity;  refining  and  use  of  petro- 
leum and  petrochemicals;  industrial  processes  of 
many  sorts;  use  of  transportation  vehicles;  and 
incineration  and  decomposition  of  sanitary  and 
solid  wastes;  agricultural  and  silvicultural  oper- 
ations involving  plowing,  cultivating,  spraying, 
disposal  of  plant  and  animal  wastes,  and  burning  of 
farm  and  forest  residues.  The  pollutants  constitut- 
ing acid  rain,  of  major  concern,  are:  sulfur  dioxide 
(S02),  nitrogen  oxides  (NOx),  heavy  metals  such 
as  Pb,  Cd,  Ni,  and  Hg,  volatile  organic  compounds 
(VOCs),  particulate  matter  (PM),  and  ozone  (03). 
The  major  effects  of  air  pollution  on  society  are: 
(1)  effects  on  human  health  due  to  inhalation  of 
airborne  chemicals;  (2)  effects  on  human  health 
due  to  atmospheric  deposition  or  leaching  and  later 
ingestion  of  airborne  or  soilborne  chemicals  via 
drinking  water,  fish  or  other  food  products;  (3) 
damage  to  engineering  materials,  statuary,  monu- 
ments, and  other  cultural  resources;  (4)  increased 
haze  in  the  atmosphere;  (5)  acidification  of  lakes, 
streams,  groundwaters,  and  soils;  (6)  fumigation  of 
crops  and  forests  near  point  sources  of  pollutants; 
(7)  regional  changes  in  the  health  and  productivity 
of  forests;  and  (8)  fertilization  of  crops,  forests,  and 
surface  waters.  Sulfur  dioxide  emissions  are  in- 
volved in  all  eight  effects.  Nitrogen  oxides  or  their 
photochemical  derivatives  are  involved  in  seven  of 
the  eight  effects.  Volatile  organic  compounds  or 
their  photochemical  derivatives  such  as  03  are 
involved  in  five  of  the  eight  effects.  All  three  of 
these  primary  pollutants  (S02,  NOx,  and  VOC) 
are  produced  during  combustion  of  fossil  fuels  in 
power  plants,  metal  smelters,  transportation  vehi- 
cles, and  other  industrial,  commercial  and  domestic 
uses  of  energy.  Sulfur  dioxide,  NOx,  and  VOC  are 
also  the  most  important  chemical  precursors  of 
photochemical  oxidants,  acid  deposition,  atmos- 
pheric haze,  and  certain  types  of  particulate  matter 
which  have  a  wide  range  of  detrimental  effects  on 
society.  (See  also  W90-OO063)  (Lantz-PTT) 
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ACID  DEPOSITION:  RESEARCH,  INFORMA- 
TION, POLICY:  A  COLLOQUIUM.  THE  ROLE 
OF  RESEARCH  IN  POLICY  DEVELOPMENT: 
AN  INDUSTRIAL  PERSPECTIVE. 
B.  B.  Stout. 

IN:  Acid  Ram  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25.  1986.  The  Acid  Rain  Foun- 
dation. Inc.,  St.  Paul.  MN,  1986.  p  87-93. 

Descriptors:  "Water  pollution  control,  "Air  pollu- 
tion control,  "Acid  rain,  "Management  planning, 
"Policy  making,  Forests,  Research  priorities,  Air 
pollution,  Water  pollution  effects. 

The  role  of  research  in  policy  development  is  as 
difficult  to  assess  as  the  role  of  air  pollutants  on 
forest  productivity.  In  the  case  of  air  quality  and 
forest  health  the  leaders  of  the  forest  products 
industry  in  this  country  were  so  uncertain  about 
the  long-term  effects  of  air  quality  on  the  produc- 
tivity of  forests  that  they  initiated  the  Air  Quality/ 
Forest  Health  Investigative  Program.  To  date, 
there  is  not  a  panic  situation,  such  that  forests  are 
subjected  to  levels  of  pollutants  comparable  to 
point  sources  in  this  country  or  some  of  the  Euro- 
pean forests  on  a  regional  basis.  There  is  still  time 
to  get  the  level  of  probability  high  enough  so  that 
there  will  be  a  comfortable,  sure  feeling  in  all 
sectors  that  the  policies  that  are  adopted  will  result 
in  the  wisest  use  of  all  resource-social,  biological 
and  financial.  (See  also  W90-00063)  (Lantz-PTT) 
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ACID  DEPOSITION  RESEARCH  AND 
POLICY. 

Kentucky  Energy  Cabinet,  Lexington.  Dept.  for 
Energy  Research  and  Development. 
G.  P.  Gibian. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  133-143,  3  fig, 
append. 
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Descriptors:  'Water  pollution  control,  *Air  pollu- 
tion control,  'Policy  making,  'Water  pollution 
control,  'Research  priorities,  'Kentucky,  'Acid 
rain,  Industrial  plants,  Air  pollution,  Coal,  Air 
pollution  control,  Coal  gasification,  Technology, 
Energy,  Fluidized  bed  process. 

The  Kentucky  Energy  Cabinet  (KEC)  currently 
sponsors  research  in  Kentucky  involving  precipita- 
tion monitoring,  effects  on  surface  waters  and 
stone,  and  atmospheric  processes.  Kentucky  be- 
lieves a  preferred  approach  is  development,  dem- 
onstration, and  utilization  of  advanced  clean  coal 
technologies  for  new  and  retrofit  applications.  Ret- 
rofit technologies  could  be  demonstrated  at  plants 
thought  to  contribute  to  deposition  in  sensitive 
areas;  this  would  provide  some  immediate  relief 
while  the  process  of  replacing  higher-emitting 
plants  with  new  plants  utilizing  advanced  technol- 
ogies runs  its  course.  Retrofitting  a  plant  with 
today's  advanced  technology  would  bring  emission 
rates  down  to  somewhere  between  0.6  and  1.2 
pounds  of  sulfur  dioxide  per  million  Btu.  By  com- 
parison, the  demonstration  integrated  coal-gasifica- 
tion, combined-cycle  plant  at  Coolwater  emits 
around  0.03  pounds  per  million  Btu;  twenty  to 
forty  such  plants  could  be  operated  and  only  emit 
as  much  as  one  plant  retrofitted  with  today's  tech- 
nology. It  would  appear  much  more  desirable  to 
replace  or  retrofit  plants  with  the  new  generation 
of  technologies  than  to  lock  plants  into  the  soon- 
to-be  archaic  technologies  of  today.  Kentucky  has 
invested  heavily  in  its  approach  of  clean  coal  tech- 
nology. Since  1974,  Kentucky  has  invested  over 
$100  million  to  develop,  demonstrate  and  commer- 
cialize new  technologies  which  will  utilize  coal 
more  efficiently  and  with  less  emissions;  this  in- 
cludes $10  million  in  the  160  MW  demonstration 
Atmospheric  Fluidized  Bed  Combustion  unit  at 
Tennessee  Valley  Authority's  plant  in  Kentucky. 
(See  also  W90-00063)  (Lantz-PTT) 
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ACID  DEPOSITION  PROGRAM:  SCOPE  OF 
WORK. 

Virginia  State  Air  Pollution  Control  Board,  Rich- 
mond. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  324-345. 

Descriptors:  'Air  pollution  control,  *Acid  rain, 
'Virginia,  'Water  pollution  control,  'Management 
planning,  Water  pollution  sources,  Acid  rain  ef- 
fects, Path  of  pollutants,  Air  pollution,  Research 
priorities,  Planning,  Chemistry  of  precipitation, 
Risk  assessment,  Air  masses. 

Acid  deposition  is  a  controversial,  regional  prob- 
lem which  requires  a  national  solution.  However, 
the  Commonwealth  of  Virginia  has  developed  a 
program  to  determine  the  source,  distribution  and 
effects  of  acid  deposition  in  the  state.  The  results  of 
this  program  will  be  used  to  support  federal  action 
to  reduce  the  problem  in  Virginia.  Two  long-range 
transport  studies  will  investigate  interstate  trans- 
port of  air  pollution.  The  first  will  concentrate  on 
the  origins  and  movement  of  air  masses  into  and 
out  of  the  state.  The  second  will  focus  on  air  mass 
movement  associated  with  the  chemistry  of  indi- 
vidual precipitation  events.  A  comprehensive  as- 
sessment of  resources  at  risk  will  be  coupled  with  a 
complete  analysis  of  Virginia  Acid  Precipitation 
Network  (VAPN)  deposition  and  concentration 
patterns.  All  research  proposals  and  findings  will 
be  evaluated  by  a  group  of  nationally  recognized 
scientists  for  scientific  and  technical  merit.  (See 
also  W90-00063)  (Lantz-PTT) 
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MERCURY  LEVELS  IN  WALLEYES  FROM 
WISCONSIN  LAKES  OF  DIFFERENT  WATER 
AND  SEDIMENT  CHEMISTRY  CHARACTER- 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Water  Resources  Research  Section. 

R.  C.  Lathrop,  K.  C.  Noonan,  P.  M.  Guenther  T 

L.  Brasino,  and  P.  W.  Rasmussen. 

Wisconsin     Department    of    Natural     Resources, 

Madison,  WI.  Technical  Bulletin  No.   163,   1989 


40p,  5  fig,  27  tab,  67  ref,  append. 

I  J<  scriptors:  'Path  of  pollutants,  'Acidity,  *l; 
cumulation,  'Wisconsin,  'Acid  rain  effects,  'Wal- 
leye, 'Mercury,  'Lake  sediments,  Chemical  analy- 
sis, Hydrogen  ion  concentration,  Alkalinity,  Calci- 
um, Conductivity,  Chlorophyll  a,  Sediment  con- 
tamination, Fish,  Fish  physiology. 

Forty-three  lakes  throughout  Wisconsin  were  sam- 
pled in  1985-86  to  determine  the  water  and  sedi- 
ment chemistry  characteristics  that  were  associated 
with  elevated  concentrations  of  mercury  in  wal- 
leyes Mean  mercury  concentrations  for  each  of 
three  different  length  classes  of  walleyes  increased 
as  the  parameters  lake  pH,  alkalinity,  calcium,  con- 
ductivity, or  chlorophyll-a  decreased.  Low  values 
for  these  parameters  characterized  most  lakes  in 
northern  Wisconsin  Mean  mercury  concentrations 
exceeded  the  Wisconsin  health  standard  of  0.5 
micrograms  (ug)  Hg/g  wet  weight  of  fish  for  all 
walleye  length  classes  in  lakes  with  pH  values  < 
6.0,  for  walleyes  >  or  =  to  15.0  inches  in  lakes 
with  pH  6.0-6.9,  and  for  walleyes  >  or  =  to  20  0 
in.  in  all  lake  pH  categories.  Apparently  the  older, 
larger  walleyes  in  hard  water  as  well  as  soft  water 
lakes  can  accumulate  enough  mercury  to  warrant 
concern.  Sediment  mercury  concentrations  were 
generally  <  or  =  0.02  ug/g  dry  weight  for  all 
study  lakes,  but  sediment  mercury  and  organic 
matter  were  higher  in  lakes  with  pH  values  <  7.0 
than  in  lakes  with  pH  >  or  =  7.0.  Models  were 
developed  and  tested  to  predict  mercury  concen- 
trations in  a  17-in.  walleye  for  each  lake.  The  best 
model  derived  from  the  study  and  tested  on  an 
independent  dataset  used  alkalinity  and  calcium  as 
independent  variables.  Clearly,  walleyes  from  soft 
water,  poorly  buffered,  low  pH  lakes  have  the 
highest  concentrations  of  mercury,  but  the  reasons 
for  these  higher  concentrations  require  further 
study.  (Author's  abstract) 
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INDIANA  WATER  QUALITY  1987:  MONITOR 
STATION  RECORDS,  RIVERS  AND  STREAM. 

Indiana  Dept.  of  Environmental  Management, 
Office  of  Water  Management,  Indianapolis,  IN. 
Indiana  Department  of  Environmental  Manage- 
ment, Indianapolis,  Indiana. 

Descriptors:  'Data  collections,  'Water  quality, 
'Indiana,  Chemical  analysis,  Bacterial  analysis, 
Plankton,  Coliforms,  Inorganic  compounds. 

This  is  the  thirtieth  annual  water  quality  report  on 
the  major  surface  waters  of  Indiana.  In  April  1957, 
the  Division  of  Sanitary  Engineering,  Indiana  State 
Board  of  Health,  established  49  sites  for  the  bi- 
weekly collection  of  samples  for  physical,  chemi- 
cal, and  bacteriological  analyses,  and  10  of  the 
stations  were  sampled  for  radiological  analyses. 
Various  changes  and  improvements  have  been 
made  since  the  program  was  established  in  1957. 
On  April  1,  1986,  the  Indiana  Department  of  Envi- 
ronmental Management  assumed  this  program's 
duties.  This  report  details  the  analyses  conducted 
on  the  105  stations  that  were  included  in  the  total 
1987  program.  Physical,  chemical,  and  bacteriolog- 
ical analyses  were  made  on  samples  collected  from 
all  105  of  these  stations  and  plankton  analyses  from 
40.  Station  records  for  both  chemical  (alkalinity, 
ammonia,  As,  biochemical  oxygen  demand,  Cd, 
Ca,  chemical  oxygen  demand,  chloride,  Cr,  Cu, 
CN,  dissolved  oxygen,  F,  hardness,  Fe,  Pb,  Mg, 
Mn,  Hg,  Ni,  nitrates,  nitrites,  oil,  pH,  phenols,  P, 
phthalates,  polychlorinated  biphenyls,  K,  silica, 
Na,  specific  conductance,  sulfates,  suspended  resi- 
due, total  organic  carbon,  turbidity,  and  Zn)  pa- 
rameters, biological  (fecal  coliforms,  coliforms, 
and  fecal  streptococci)  parameters,  and  planktonic 
analyses,  are  presented.  (Lantz-PTT) 
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HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  PYRENE. 

Environmental     Protection     Agency,     Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5C 
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Descriptors  *  Washington.  *A<  id  rain,  'Puget 
Sound.  'Industrial  plants.  'Water  pollution 
sources,  Sulfur  dioxide,  Copper.  Statistical  models 
Sulfates 

The  influence  of  the  sulfur  dioxide  emissions  from 
a  large  copper  smelter  in  Tacoma,  Washing 
was  studied  by  measuring  the  chemical  composi- 
tion of  rainwater  collected  upwind  and  downwind 
of  the  source,  before  and  after  permanent  model 
that  accounted  for  variability  associated  with  loca- 
tion of  25  sampling  sites  within  three  geographic 
regions,  smelter  operation,  ten  individual  rain 
events  observed  over  2  years,  and  measurement 
uncertainty  After  smelter  closure,  the  upwind- 
downwind  differences  in  mean  hydrogen  ion  and 
excess  sulfate  ion  concentrations  within  a  600  sq 
km  region  extending  to  25  km  downwind  of  the 
source  had  decreased  significantly  compared  to  the 
pre-closure  value  No  significant  decreases  in  mean 
ion  concentrations  were  observed  farther  down- 
wind in  the  Seattle,  urban  area.  During  five  events 
sampled  prior  to  smelter  closure,  the  authors  esti- 
mate that  an  average  of  1.7%  (range  0.3  to  3.0%J 
of  the  sulfur  dioxide  emitted  by  the  smelter  was 
wet  deposited  as  sulfate  ions  within  a  3600  sq  km 
area  extending  60  km  downwind  of  the  source. 
(Author's  abstract) 
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SEDIMENT-WATER  INTERACTIONS  AND 
CONTAMINANTS  IN  CORPS  OF  ENGINEERS 
RESERVOIR  PROJECTS. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

D.  Gunnison,  J.  M.  Brannon.  A.  L.  Mills,  and  L 

K.  Blum. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161,    ADA-211153. 

Price  codes:  A04  in  paper  copy.  A01  in  microfiche. 

Technical  Report  E-89-2,  July  1989.  Final  Report 

47p,  1  fig,  1  tab,  135  ref. 

Descriptors:  'Sediments,  'Literature  review, 
'Water  pollution  sources,  'Water  pollution  effects. 
'Reservoirs,  Pesticides.  Organic  compounds.  Hy- 
drogen ion  concentration.  Heavy  metals.  Adsorp- 
tion, Path  of  pollutants,  Sediment  contamination. 
Biodegradation,  Acid  rain,  Research  priorities. 

Many  Corps  of  Engineers  (CE)  reservoirs  are  ex- 
periencing problems  resulting  from  the  presence  of 
contaminants  in  project  waters  and  sediments.  Or- 
ganic contaminants  of  concern  include  the  older 
pesticides  (e.g.,  DDT)  and  their  degradation  prod- 
ucts, phenols,  miscellaneous  toxics  (priority  pollut- 
ants), polychlorinated  biphenyls  (PCBs),  and  pe- 
troleum hydrocarbons.  Among  the  metals  of  con- 
cern, iron  and  manganese  occur  commonly,  as  do 
cadmium,  copper,  lead,  and  mercury.  The  mecha- 
nisms by  which  iron  and  manganese  move  from 
sediments  in  the  water  column  in  reservoirs  are 
well-established  and  do  not  require  further  investi- 
gation. Acid  mine  drainage,  pH  fluctuations,  and 
acid  rain  occur  over  wide  regions  of  the  country. 
This  is  particularly  true  for  reservoirs  in  the  Mid- 
west and  Northeast,  although  the  central  South 
also  has  some  problems.  The~pnncipal  difficulty  in 
managing  problems  resulting  from  the  presence  of 
contaminants  in  CE  reservoirs  is  the  lack  of  a 
suitable  means  to  quantify  contaminant  movement 
within  the  project.  This  report  examines  the  litera- 
ture on  sediment-water  interactions  and  contami- 
nant processes  with  respect  to  the  unique  condi- 
tions present  in  reservoirs.  Recommendations  for 
future  investigations  are:  (1)  adsorption/desorption 
rates  for  the  contaminants  of  concern;  (2)  the 
impact  of  sediment  concentration  on  equilibrium 
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distribution  coefficient  and  adsorption/desorption 
kinetics;  (3)  the  effect  of  particle  composition  on 
contaminant  adsorption/desorption;  (4)  the  influ- 
ence of  site-specific  conditions  and  environmental 
factors  on  contaminant-sediment-water  interac- 
tions; and  (5)  the  effect  of  microbial  transformation 
reactions  on  the  mobilization  of  contaminants  of 
concern  and  establishment  of  ways  to  incorporate 
these  reactions  into  methodologies  for  assessing 
contaminated  sediments.  (Lantz-PTT) 
W90-0OO98 


INDIANA  WATER  QUALITY  1986:  MONITOR 
STATION  RECORDS-RIVERS  AND  STREAMS. 

Indiana    Dept.    of    Environmental    Management, 

Office   of  Water   Management,    Indianapolis,    IN 

46224. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-0O127 


ACID  RAIN:  DELAYS  AND  MANAGEMENT 
CHANGES  IN  THE  FEDERAL  RESEARCH 
PROGRAM. 

General  Accounting  Office,  Washington,  DC.  Re- 
sources, Community  and  Economic  Development 
Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N88-25988. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  GAO/RCED-87-89,  April  1987.  75p,  3 
fig,  3  tab,  5  ref. 

Descriptors:  *Research  priorities,  *Acid  rain, 
*Management  planning,  Water  pollution  sources, 
Policy  making,  Interagency  cooperation,  Air  pol- 
lution, Dry  deposition,  Environmental  effects. 

In  1980  the  Congress  established  a  10-year  multi- 
agency  research  program-the  National  Acid  Pre- 
cipitation Assessment  Program  (NAPAP)-to  help 
resolve  the  scientific  uncertainties  associated  with 
acid  rain  and  determine  if  and  how  it  should  be 
controlled.  Concerned  about  NAPAP's  progress  to 
date,  the  Chairman,  Subcommittee  on  Oversight 
and  Investigations,  House  Committee  on  Energy 
and  Commerce,  requested  that  General  Account- 
ing Office  (GAO)  review:  the  extent  to  which  the 
NAPAP  has  conducted  and  issued  assessments  or 
analyses  of  its  research;  the  impact  that  the  Sep- 
tember 1985  appointment  of  a  director  of  research 
has  had  on  NAPAP's  operations;  and  the  status  of 
NAPAP's  plans  to  address  the  research  uncertain- 
ties associated  with  acid  rain  by  1990.  NAPAP  has 
yet  to  issue  its  first  assessment  report-originally 
scheduled  for  release  in  1985  and  now  delayed 
until  June  1987-because  the  new  director  of  re- 
search has  been  extensively  revising  the  document. 
However,  NAPAP  officials  believe  that  by  1990, 
their  ongoing  research  program  will  provide  suffi- 
cient new  information  about  the  causes  and  effects 
of  acid  rain  to  serve  as  the  basis  for  policy  recom- 
mendations on  acid  rain  controls.  NAPAP  officials 
believe  that  its  ongoing  research  program  will 
answer  many  key  unknowns  and  provide  sufficient 
new  information  by  1990  to  serve  as  the  basis  for 
policy  recommendations  on  acid  rain  controls. 
NAPAP  is  focusing  its  research  on  several  areas, 
including:  (1)  validating  regional  air  pollution 
models;  (2)  measuring  dry  deposition  (deposition  of 
gases  and  particles  that  occur  apart  from  rain, 
snow,  and  fog);  and  (3)  quantifying  the  effects  of 
acid  rain  on  lakes,  forests,  and  man-made  materials. 
(Lantz-PTT) 
W9O-O0138 


GROUND  CONDUCTIVITY  MEASUREMENTS 
ADJACENT  TO  THE  KESTERSON  PONDS  1,  2, 
AND  5. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-0O139 


GEOCHEMICAL  INTERACTIONS  OF  HAZ- 
ARDOUS WASTES  WITH  GEOLOGICAL  FOR- 
MATIONS IN  DEEP- WELL  SYSTEMS. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-00141 


HISTORICAL  AND  FUTURE  EMISSIONS  OF 
ACIDIC  DEPOSITION  PRECURSORS  FROM 
MAN-MADE  SOURCES. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
M.  Placet,  and  D.  G.  Streets. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010024. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8806123-2,  (1988).  4p.  DOE 
Contract  W-31-109-Eng-38. 

Descriptors:  *Air  pollution,  *Acid  rain,  *Water 
pollution  sources,  "History,  Sulfur  dioxide,  Nitro- 
gen compounds,  Volatile  organic  compounds, 
Future  planning,  Projections. 

Three  pollutants-sulfur  dioxide  (S02),  nitrogen 
oxides  (NOx)  and  volatile  organic  compounds 
(VOC)-have  been  targeted  as  the  primary  species 
involved  in  the  atmospheric  chemical  reactions 
that  produce  acidic  deposition.  Emissions  data  for 
current  man-made  sources  indicate  that  electric 
utility  power  plants,  located  primarily  in  the 
middle  and  northern  parts  of  the  eastern  United 
States,  are  the  primary  source  of  emissions  of  S02 
and  a  major  source  of  NOx.  Estimated  NOx  emis- 
sions have  shown  a  substantial  net  increase  over 
the  course  of  the  twentieth  century.  In  1900,  emis- 
sions of  NOx  are  estimated  to  have  been  about  2 
million  tons.  By  1940,  they  were  about  7  million 
tons;  and  between  1940  and  the  late  1970's,  NOx 
emissions  are  estimated  to  have  increased  three 
fold  to  about  21  million  tons.  Highway  vehicles 
consume  a  large  portion  of  total  fuel  in  the  United 
States  and  are  a  major  source  of  NOx  emissions. 
Emissions  of  VOC  are  more  difficult  to  character- 
ize and  estimate  than  those  of  S02  and  NOx  be- 
cause of  the  wide  diversity  in  the  sources  of  VOC 
and  the  large  number  of  individual  compounds  in 
this  broad  category.  It  is  estimated  that  in  1980 
almost  40%  of  total  US  emissions  of  VOC  came 
from  transportation  activity;  about  40%  came  from 
evaporative  sources  (the  use  of  organic  solvents 
and  paints  in  industrial,  commercial,  and  residential 
applications  and  the  storage,  handling  and  transfer 
of  petroleum  products);  and  slightly  more  than 
10%  came  from  combustion  sources.  Future  emis- 
sions will  depend  on  changes  in  the  array  of 
sources  over  time  and  the  likely  penetration  and 
performance  levels  of  new  energy  and  emission- 
control  technologies.  This  paper  presents  the  re- 
sults of  a  review  of  emission  projections  made  by 
various  models  under  a  range  of  input  assumptions. 
It  was  the  finding  of  this  review  that,  given  the 
same  or  similar  input  parameters,  all  the  models 
examined  show  approximately  the  same  projected 
emission  trends  nationally.  The  differences  in  emis- 
sion trends  projected  by  the  different  simulation 
models  with  the  same  input  assumptions  were 
smaller  than  the  differences  caused  by  varying  the 
assumptions  within  a  single  model.  (Lantz-PTT) 
W90-00151 


GROUNDWATER  PUMPING  TESTS:  DESIGN 
AND  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00159 


ANALYTICAL  GROUNDWATER  MODELING: 
FLOW  AND  CONTAMINANT  MIGRATION. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00162 


NUMERICAL   GROUNDWATER    MODELING: 
FLOW  AND  CONTAMINANT  MIGRATION. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00174 


HAZARDOUS  MATERIALS:  MICROBIOLOGI- 
CAL DECOMPOSITION,  JANUARY,  1978- 
AUGUST,  1988:  CITATIONS  FROM  THE  LIFE 
SCIENCES  COLLECTION  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-00178 


Sources  Of  Pollution — Group  5B 

TAILINGS  FROM  COAL  MINING.  WEATHER- 
ING AND  SOLUTION  PROCESSES  IN  THE 
TAILINGS  AS  ILLUSTRATED  BY  LYSIMETER 
EXPERIMENTS  (DIE  ABGANGE  DES  STEIN- 
KOHLENBERGBAUS.  VERWITTERUNGS 

UND  LOSUNGSVORGANGE  IM  BERGEMA- 
TERIAL,  DARGESTELLT  AN  LYSIMETER- 
VERSUCHEN). 

Technische   Univ.   Clausthal,   Clausthal-Zellerfeld 
(Germany,  F.R.).  Fakultaet  fuer  Natur-  und  Geis- 
teswissenschaften. 
M.  Schopel. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81524/GAR.  Price  codes:  E99  in  paper  copy,  A01 
in  microfiche.  Feb  1985.  482p,  27  fig,  59  tab,  169 
ref.  English  summary. 

Descriptors:  "Water  pollution  sources,  *Acid  mine 
water,  "Spoil  disposal,  *Mine  wastes,  "Ground- 
water pollution,  "Spoil  banks,  "Coal  mining,  Fly 
ash,  Lysimeters,  Sulfates,  Drainage  water,  Bacte- 
rial degradation. 

Drainage  water  from  spoil  banks  and  groundwater 
below  the  banks  were  sampled  and  analyzed.  Bac- 
terial degradation  of  sulfates  was  observed  below 
the  spoil  banks.  With  filler  materials,  the  volume 
and  composition  of  the  drainage  water  changed 
considerably.  Sealing  materials  at  the  bottom  of 
spoil  banks  must  be  water-permeable.  Weathering 
and  solution  characteristics  of  fly  ash  from  a  coal 
power  plant  were  determined  in  a  lysimeter  experi- 
ment. A  detailed  bibliography  is  presented.  (Au- 
thor's abstract) 
W90-00180 


HEAT  AND  MOISTURE  LOSSES  OF  HEATED 
RIVERS  (WAERME  UND  FEUCHTEABGABE 
AUFGEHEIZTER  FLUESSE). 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
(Germany,  F.R.). 
F.  Gunneberg. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80224/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  Report  no.  UBA-FB-81-122,  Con- 
tract UFOPLAN-Nr.  1985.  30p,  20  fig,  7  ref.  Eng- 
lish summary. 

Descriptors:  "Water  temperature,  "Thermal  prop- 
erties, "Heat  transfer,  Wind,  Equilibrium. 

Heat  and  moisture  looses  were  studied  in  the  ther- 
mally polluted  Moselle  River.  Two  thermally  insu- 
lated tanks  with  an  area  of  6  m  (2)  each  floated  in 
the  Moselle,  one  having  a  water  depth  of  30  cm, 
the  other  2  mm.  As  a  result  of  their  very  different 
time  constants,  their  temperature  differed  from  the 
equilibrium  temperature  by  different  amounts,  and 
the  components  of  heat  exchange  were  different. 
In  this  way  the  course  of  the  temperature  and  its 
causality  were  to  be  followed  in  order  to  improve 
the  determination  of  the  wind  function.  The  aim  of 
the  project  was  essentially  not  achieved.  (Author's 
abstract) 
W90-00182 


IMPORT  AND  EXPORT  OF  ACID  POLLU- 
TION IN  THE  NETHERLANDS  (IMPORT  EN 
EXPORT  VAN  ZUUR  IN  NEDERLAND). 

Utrecht  Rijksuniversiteit  (Netherlands).  Inst,  voor 

Meteorologie  en  Oceanografie. 

W.  A.  H.  Asman,  E.  Buijsman,  A.  Vermetten,  H. 

M.  Ten  Brink,  and  R.  J.  Heijboer. 

Available    from    National   Technical    Information 

Service,  Springfield,  VA  22161  as  PB88-149943/ 

GAR.   Price  codes:  E04  in  paper  copy,  A01   in 

microfiche.  Report  no.IMOU-R-86-10.  Sept  1986. 

96p,  20  fig,  15  tab,  41  ref.  English  summary. 

Descriptors:  "Water  pollution  sources,  "Sulfates, 
"Nitrates,  "The  Netherlands,  "Acid  rain,  Model 
studies. 

Computations  of  import  and  export  of  pollutants 
SOx  and  NOx  have  been  made  for  the  Nether- 
lands. Calculated  concentrations  in  air  and  precipi- 
tation have  been  compared  with  measured  concen- 
trations. A  sensitivity  study  on  model  input  param- 
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eters  has  been  conducted  (  omparison  oi  measured 
and  calculated  annual  averaged  concentrations 
shows  that  the  model  quite  well  predicts  wet  depo- 
sition in  the  Netherlands  of  acidifying  components. 
An  analysis  is  made  of  the  trends  in  sulfate  and 
nitrate  concentrations  in  precipitation  observed  in 
the  Netherlands  during  the  years  I960  1980  A 
main  conclusion  of  the  investigation  is  thai  impor- 
tant transfrontier  movements  of  acidifying  compo- 
nents occur  in  the  Netherlands.  (Author's  abstract) 
W90-00184 


CALCULATIONS  OF  DISPERSION  PROCESS- 
ES IN  GROUNDWATER  BY  THE  METHOD  OF 
FINITE  ELEMENTS  (BERECHNUNG  VON 
AUSBREITUNGSVORGAENGEN  IM  GRUND- 
WASSER  MIT  DER  METHODE  DER  FINITEN 
ELEMENTE). 

Karlsruhe  Univ.  (Germany,  F.R.).  Fakultaet  fuer 
Bauingenieur-  und  Vermessungswcsen. 
H.  M.  Leismann. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
80903/GAR.  Price  codes:  Ell  in  paper  copy,  A01 
in  microfiche,  Feb  1987.  144p,  82  fig,  1  tab,  30  ref. 

Descriptors:  *Path  of  pollutants,  *Plumes,  'Diper- 
sion,  'Groundwater  pollution,  'Groundwater 
movement,  'Groundwater,  Model  studies,  Water 
pollution  sources. 

Suitable  numerical  processes  for  the  finite  element 
method  for  calculating  highly  convective  spread  of 
harmful  substances  in  groundwater  are  examined 
and  compared.  Reproduction  of  variations  of  solu- 
tions without  simultaneous  induction  of  numerical 
diffusion  can  only  be  achieved  by  using  a  scheme 
with  a  high  order  of  consistency.  Modelling  spread 
processes  in  groundwater  and  the  numerical  calcu- 
lation of  highly  convective  spread  processes  was 
studied  by  the  method  of  finite  elements.  Program 
technique  and  handling  of  a  multilayer  model  for 
the  horizontal  calculation  of  spread  processes  in 
groundwater  are  explained  (program  technique, 
boundary  conditions,  discretisation,  examples  of 
calculations).  These  results  differ  considerably 
from  those  obtained  using  the  conversion-disper- 
sion equation.  (Author's  abstract) 
W90-00187 


TRAVELTIME  AND  DISPERSION  IN  THE  PO- 
TOMAC RIVER,  CUMBERLAND,  MARYLAND 
TO  WASHINGTON,  D.C. 

K.  R.  Taylor,  R.  W.  James,  and  B.  M.  Helinsky 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225   USGS 
Water-Supply  Paper  2257,  1985.  30p,  14  fig,  7  tab 
35  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Potomac  River,  'Maryland,  'Dye  releases, 
'Tracers,  Traveltime,  Mathematical  studies. 

A  traveltime  and  dispersion  study  using  rhodamine 
dye  was  conducted  on  the  Potomac  River  between 
Cumberland,  Maryland,  and  Washington,  D  C 
The  flow  during  the  study  was  at  approximately 
the  90%  flow  duration  level.  The  two  sets  of  data 
were  used  to  develop  a  generalized  procedure  for 
predicting  traveltimes  and  downstream  concentra- 
tions resulting  from  spillage  of  water  soluble  sub- 
stances at  any  point  along  the  river.  A  new  proce- 
dure for  calculating  unit  peak  concentration  de- 
pends on  an  analogy  between  a  time-concentration 
curve  and  a  scalene  triangle.  The  unit  peak  concen- 
tration can  be  expressed  in  terms  of  the  length  of 
the  dye  or  contaminant  cloud.  The  new  procedure 
facilitates  the  calculation  of  unit  peak  concentra- 
tion for  long  reaches  of  river.  The  procedure  was 
applied  to  a  hypothetical  situation  in  which  20  000 
pounds  of  contaminant  is  spilled  at  a  railroad  cross- 
ing at  Magnolia,  West  Virginia.  The  times  required 
for  the  leading  edge,  the  peak  concentration,  and 
the  trailing  edge  of  the  contaminant  cloud  to  reach 
Point  of  Rocks,  Maryland  (110  river  miles  down- 
stream), are  295,  375,  and  540  hours  respectively 
during  a  period  when  flow  is  at  the  80%  flow 
duration  level.  The  peak  conservative  concentra- 
tion would  be  approximately  340  micrograms  per 
liter  at  Point  of  Rocks.  (Lantz-Pl  I  I 
W90-00197 


ASSESSMENT  OF  WAII.K  RESOURCES  in 
LEAD-ZINC  MINED  ARIAS  l\  CHEROKEI 
COUNTY,  KANSAS,  AND  ADJACEN1   AREAS 

gical    Survey,    Lawrence,    KS     Water    Re 
sources  Div. 
For  primary  bibliographic  entry  see  field  4( 


RELATIONS  BETWEEN  QUALITY  OF  URBAN 
RUNOFF  AND  QUALITY  OF  LAKE  EI.I.YN  AT 
GLEN  ELLYN,  ILLINOIS. 

For  primary  bibliographic  entry  see  Field  4C 
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GEOHYDROLOGY  OF  THE  UNSATURATED 
ZONE  AT  THE  BURIAL  SITE  FOR  LOW- 
LEVEL  RADIOACTIVE  WASTE  NEAR 
BEATTY,  NYE  COUNTY,  NEVADA. 

For  primary  bibliographic  entry  see  Field  2F 
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TRITIUM  MIGRATION  FROM  A  LOW-LEVEL 
RADIOACTIVE-WASTE  DISPOSAL  SITE 
NEAR  CHICAGO,  ILLINOIS. 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

J  R.  Nicholas,  and  R.  W.  Healy. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water-Supply  Paper  2333,  1988.  46p,  25  fig,  5  tab 
31  ref. 

Descriptors:  'Illinois,  'Tritium,  'Path  of  pollut- 
ants, 'Radioactive  wastes,  'Groundwater  move- 
ment, Dolomite,  Groundwater  pollution,  Chicago 
Groundwater  recharge,  Geologic  joints,  Radioac- 
tive waste  disposal. 

The  geologic  and  hydrologic  factors  that  control 
migration  of  tritium  from  a  closed,  low-level  radio- 
active waste  disposal  site  were  determined.  The 
disposal  site,  which  operated  from  1943  to  mid- 
1949,  contains  waste  generated  by  research  activi- 
ties at  the  world's  first  nuclear  reactors.  Tritium 
has  migrated  horizontally  at  least  1,300  ft  north- 
ward in  glacial  drift  and  more  than  650  ft  in  the 
underlying  dolomite.  Thin,  gently  sloping  sand 
layers  in  an  otherwise  clayey  glacial  drift  are 
major  conduits  for  groundwater  flow  and  tritium 
migration  in  a  perched  zone  beneath  the  disposal 
site.  Tritium  concentrations  in  the  drift  beneath  the 
disposal  site  exceed  100,000  nanocuries  per  liter. 
Regional  horizontal  joints  in  the  dolomite  are  en- 
larged by  solution  and  are  the  major  conduits  for 
groundwater  flow  and  tritium  migration  in  the 
dolomite.  A  weathered  zone  at  the  top  of  the 
dolomite  also  is  a  pathway  for  tritium  migration. 
The  maximum  measured  tritium  concentration  in 
the  dolomite  is  29.4  nanocuries  per  liter.  Fluctua- 
tions of  tritium  concentration  in  the  dolomite  are 
the  result  of  dilution  by  a  seasonal  recharge  from 
the  drift.  (Author's  abstract) 
W90-00226 


EFFECT  OF  CONDITIONING  TRANSPORT 
SIMULATIONS  ON  TRANSMISSIVITY  HEAD 
AND  CONCENTRATION  DATA. 

Technical   Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
D.  Van  Rooy,  and  D.  Rosbjerg. 
IN:  Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwater 
Modelling   Practice.    International   Association  of 
Hydrological     Sciences,     Wallingford,     England 
IAHS  Publication  No.  175,  1988.  p  163-177   9  fie 
24  ref.  5' 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Groundwater  movement,  'Simulation  analysis, 
'Solute  transport,  'Hydraulic  models,  'Ground- 
water movement,  'Groundwater  pollution,  Trans- 
missivity.  Stochastic  process,  Monte  Carlo 
method,  Kriging. 

A  stochastic  solute  transport  model  is  applied  to  a 
case  of  groundwater  contamination.  The  stochastic 
model  is  of  the  Monte  Carlo  type,  uses  a  numerical 
flow  and  transport  model,  and  views  transmissivity 
as  a  random  autocorrelated  field.  Transmissivity 


reah/atio,,  llcd  using  the  turning  band' 

technique     Conditjona  ,,j    to 

transmissivity,  head  and  concentration 
tions  I  he  conditioning  procedures  use  simple  and 
universal  kriging,  and  utilize  the  kngmg  uncertain- 
ties to  determine  subsets  ol  realizations  thai  are  in 
agreement  with  the  observations  at  a  predefined 
confidence  level  Conditioning  on  head  observa- 
tions leaves  large  transport  uncertainties  Condi- 
tioning on  the  transmissivity  data  has  a  more 
prominent  effect  The  single  most  effective  data 
type  is  the  concentration  data  Smallest  transport 
uncertainties  occur  when  all  the  data  are  simulta- 
neously taken  into  account  (See  alv;  W90-00227) 
(Author's  abstract) 
W90-00229 


EUROPE    °F     AC'D     RA'N     MO,JKIS     KOR 
Argonne  National  Lab.,  IL   Energy  and  Environ- 
mental Systems  Div. 
D  G.  Streets 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011945 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  No.  CONF-8804 153-1,  April  14,  1988  40p 
3  fig,  9  ref,  append.  DOE  Contract  W-31109-Eng- 
38. 

Descriptors:  'Simulation  analysis,  'Acid  rain 
'Model  studies,  Policy  making,  RAINS 
BICRAM,  ACIDRAIN,  Cost-benefit  analysis! 
Computer  models,  Economic  aspects.  Water  pollu- 
tion effects,  Water  pollution  control,  Water  pollu- 
tion sources 

Three     European     acid     rain     models,     RAINS 
BICRAM,  and  ACIDRAIN,  are  reviewed  in  the 
context  of  the  needs  of  a  United  Nations  Economic 
Commission  for  Europe  (UNECE)  Task  Force  on 
Integrated  Assessment  Modeling,  which  desires  to 
contribute  to  decisions  on  acid  rain  control  strate- 
gies for  Europe.  The  RAINS  model  is  a  PC -based 
simulation  model  that  can  evaluate  the  effects  of 
acidic   deposition    on   aquatic   and   terrestrial    re- 
sources. Emissions  and  control  technology  infor- 
mation is  sufficient  to  examine  the  effects  of  alter- 
native control  strategies.  The  RAINS  model  could 
be  used  now  to  investigate  the  cost-effectiveness  of 
alternative  control  measures  in  Europe  and  to  give 
a  rough  estimate  of  reduced  damage  to  aquatic  and 
terrestrial  resources.  The  BICRAM  model  is  a  PC- 
based,  noninteractive  model  that  has  similar  emis- 
sions and  cost  capability  to  RAINS.  It  treats  eco- 
logical damage  through  an  empirical  scheme  of 
regional  sensitivity  measures  and  critical  deposition 
loadings.  BICRAM  could  be  used  alone  to  com- 
pare alternative  control  strategies,  but  is  unable  to 
make  damage  estimates.  The  somewhat  more  de- 
tailed   emissions    and    control    cost    modules    of 
BICRAM    should    be    compared    with    those    of 
RAINS.  The  ACIDRAIN  model  is  a  PC-based 
model  designed  as  a  decision  aid  for  policy  makers. 
Its  strengths  are  its  interactive,  user-friendly  soft- 
ware  and   its   rigorous   treatment   of  uncertainty 
using  probability  distributions.  Before  being  used 
by  the  Task  Force,  it  would  need  to  be  refined 
geographically    and    adapted    to    the    European, 
rather  than  the  U.K.,  context.  Credible  cost  and 
damage   functions  need   to   be  developed,   either 
through  expert  judgement  elicitation  or  derivation 
of  regional  dose-response  functions  from  a  model 
such  as  RAINS.  (Lantz-PTT) 
W90-00233 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFTRMATION7QUANTIFICA- 
TION,  STAGE  2.  VOLUME  I:  LUKE  AIR 
FORCE  BASE,  ARIZONA. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A199  227. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Final  Report  for  Period  September  1986  to  June 
1988,  June  1988.  220p,  65  fig,  42  tab.  USAF  Con- 
tract F33615-84-D-4400. 

Descriptors:  'Path  of  pollutants,  'Arizona.  'Mili- 
tary installation,  'Fate  of  pollutants.  'Pollutant 
identification,  'Luke  Air  Force  Base.  Geophysics, 
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Pesticides,  Groundwater  quality.  Organic  com- 
pounds, Polychlorinated  biphenyls,  Heavy  metals, 
Path  of  pollutants,  Sediment  contamination,  Soil 
gases,  Cleanup  operations. 

An  Installation  Restoration  Program  (IRP)  Phase 
II  State  2  study  was  performed  at  Luke  AFB,  AZ. 
Five  sites  (plus  the  base  production  wells)  were 
investigated:  a  canal  that  receives  runoff  which  has 
bypassed  an  oil/water  separator;  a  petroleum,  oil 
and  lubricants  disposal  area  (POL);  a  former  fire 
training  area;  a  site  that  contains  both  current  and 
former  fire  training  areas;  and  a  series  of  lagoons 
that  receive  effluent  from  the  base  Sewage  Treat- 
ment Plant.  The  scope  of  the  investigation  includ- 
ed soil-gas  surveys  at  three  sites,  a  geophysical 
survey  at  the  POL  Area,  soil  borings  and  subsur- 
face soil  sampling  at  all  sites,  monitor  well  installa- 
tion and  groundwater  sampling  at  all  sites  includ- 
ing the  base  production  wells,  and  surface  water 
and  sediment  sampling  at  two  sites.  Analytes  in- 
cluded volatile  organic  compounds,  base/neutral- 
acid  extractable  compounds,  pesticides,  PCBs, 
heavy  metals,  and  other  indicator  and  site-specific 
parameters.  Generally  compounds  that  were  de- 
tected above  background  in  the  various  sampled 
media  fall  into  one  of  three  categories:  (1)  probable 
sampling  artifacts;  (2)  scattered  occurrences  of 
compounds  that  are  found  infrequently,  at  low 
concentrations,  and  that  do  not  appear  in  any 
identifiable  pattern  or  distribution;  and  (3)  occur- 
rences of  compounds  that  are  found  in  an  identifia- 
ble pattern  or  distribution.  The  majority  of  com- 
pounds detected  at  Luke  AFB  fall  into  one  of  the 
first  two  categories.  Occurrences  of  compounds 
that  fall  into  the  third  category  include  various 
target  compounds  in  soil-gas  at  three  sites,  oil  and 
grease  in  soil  at  the  fire  training  area,  nitrate/nitrite 
in  groundwater  at  the  Effluent  Canal  site,  petrole- 
um hydrocarbons  in  the  sediment  at  the  O/W 
Separator  Canal,  and  lead  in  the  soil  and  sediment 
at  the  Effluent  Canal.  None  of  these  occurrences 
were  considered  to  be  significant  in  terms  of  threat 
to  human  health  or  to  the  environment.  (Lantz- 
PTT) 
W90-00234 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  BENZO(K)FLUORANTHENE. 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5C 

W90-00236 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  PHENANTHRENE. 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5C 

W90-00239 


CHEMICAL  DEGRADATION  OF  SUBSTITUT- 
ED AROMATIC  HYDROCARBON  COM- 
POUNDS IN  SOIL/SEDIMENT  SYSTEMS. 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

S.  Shanmuganantha,  and  R.  G.  Luthy. 

Available  from  the  National  Technical  Information 

Service.  Springfield,  VA  22161,  as  DE88-0O71O8. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report   No.   DOE/PC/90524--T2,   January    1988 

HOp,  45  fig,  15  tab,  29  ref,  append.  DOE  Contract 

DE-FG22-86PC90524. 

Descriptors:  *Fate  of  pollutants,  *Aromatic  com- 
pounds, "Hydrocarbons,  *Soil  chemistry,  *Chemi- 
cal  degradation,  *Sediment  contamination,  Manga- 
nese oxide,  Soil  contamination,  Chemical  reactions, 
Organic  compounds. 

This  study  investigated  the  role  of  manganese 
oxide  as  an  oxidant  for  substituted  aromatic  organ- 
ic solutes.  Manganese  oxide  may  be  the  most  reac- 
tive oxidizing  agent  in  soils  and  sediments  in  the 
absence  of  molecular  oxygen  and  nitrate.  The 
study  provides  data  on  chemical  mechanisms  for 
abiotic  degradation  of  anthropogenic  organic  so- 
lutes in  soil/sediment  and  groundwater  systems. 


The  dissolution  of  MnOOH  and  gamma-Mn02 
was  studied  with  five  nitrogen-containing  aromatic 
compounds  and  seven  alkyl-substituted  aromatics 
under  anoxic  conditions.  Quinoline,  methylimida- 
zole  and  5,5-dimethyl  hydantoin  did  not  exhibit  a 
significant  dissolution  rate  at  pH  values  around  6.0. 
Aniline  dissolved  gamma-Mn02  readily  at  a  pH 
value  of  4.4  but  not  at  pH  =  6.5  in  tests  with 
comparatively  high  initial  concentrations  of  organ- 
ic and  oxide.  A  methoxy  substituent  of  aniline,  p- 
anisidine,  dissolved  gamma-Mn02  very  rapidly  at 
low  pH  (4.4)  with  comparatively  low  concentra- 
tions of  organic  and  oxide.  Hydroquinone.  cate- 
chol and  their  alkyl  substituents  dissolved  appre- 
ciable amounts  of  gamma-Mn02  at  pH  6.5,  with 
initial  organic  concentrations  in  the  range  of  0.0005 
M  to  0.005  M  and  initial  oxide  concentrations 
around  0.002  M.  In  general,  alkyl  substitution  in- 
creased the  reaction  rate  except  for  trimethyl  hy- 
droquinone where  resonance  and/or  steric  hin- 
drance was  thought  to  be  the  reason  for  the  devi- 
ation. Reactivity  also  increased  with  the  size  of  the 
alkyl  substituent  (methyl-  <  butyl-).  (Lantz-PTT) 
W90-00246 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  NIAGARA  BLUE  4B. 

Environmental     Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5C 

W90-00247 


NATURAL  RESOURCES  AND  ENVIRONMEN- 
TAL MANAGEMENT  IN  INDONESIA:  AN 
OVERVIEW. 

Agency  for  International  Development,  Washing- 
ton, DC.  6 
For  primary  bibliographic  entry  see  Field  6A. 
W90-00250 


SEASONAL  VARIATION  IN  UPTAKE  AND  RE- 
TENTION OF  CADMIUM  IN  THE  SEAWEED 
ZOSTERA  MARINA  L.  FROM  THE  KIEL 
FJORD  (WESTERN  BALTIC  SEA)  (JAHRES- 
GANG,  AUFNAHME  UND  VERBLEIB  VON 
CADMIUM  IM  SEEGRAS  ZOSTERA  MARINA 
L.  AUS  DER  KIELER  FORDE  (WESTLICHE 
OSTSEE)). 

Kiel  Univ.  (Germany,  F.R.).  Sonderforschungsber- 
eich  95  -  Wechselwirkung  Meer  -  Meeresboden. 
G.  S.  Dieckmann. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
80223/GAR.  Price  codes:  E09  in  paper  copy,  A01 
in  microfiche.  November  1982.  96p,  22  fig,  8  tab, 
108  ref.  English  summary. 

Descriptors:  *Bioaccumulation,  *Cadmium, 
*Heavy  metals,  *Algae,  Seasonal  variation, 
Leaves,  Rhizomes,  Shoots,  Roots,  Zostera,  Molec- 
ular weight. 

The  bioaccumulation  of  cadmium  by  Zostera 
marina  was  investigated  in  field  and  laboratory 
experiments.  A  comparison  was  carried  out  be- 
tween plants  from  two  stations:  one  in  the  vicinity 
of  a  sewage  outlet  (Strande)  and  the  other  in  the 
middle  of  the  Kiel  Fjord  (Heikendorf).  Seasonal 
variation  of  cadmium  was  investigated  in  leaves 
and  rhizomes  of  different  ages  as  well  as  in  roots  at 
monthly  intervals  in  relation  to  biotic  and  abiotic 
factors  in  the  water  and  sediment.  Short  term 
experiments  in  the  laboratory  were  done  to  deter- 
mine uptake  and  accumulation  of  cadmium  in  rela- 
tion to  salinity,  temperature  and  light.  The  fate  and 
subcellular  localization  were  investigated  using 
biochemical  methods.  The  cadmium  concentration 
in  the  leaves  of  Z.  marina  increases  with  the  age  of 
the  leaves.  The  seasonal  variation  of  cadmium  in 
the  shoots  is  different  from  that  in  the  root/rhi- 
zomes. Salinity,  temperature  and  light  affect  the 
uptake,  accumulation  and  sequestering  of  cadmi- 
um. In  the  cytoplasm  cadmium  is  bound  to  organic 
molecules  of  different  molecular  weights.  A  por- 
tion of  the  accumulated  cadmium  appears  to  be 
bound  to  a  metallothionein  like  substance  which 
has  a  molecular  weight  between  18000  and  20000 
Dalton.  No  measurable  quantities  of  cadmium 
were  transported  between  underground  and  above 
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ground  plant  parts.  The  cadmium  accumulated  in 
senescent  leaves  may  pose  a  threat  to  detritivores 
in  the  coastal  food  chain.  (Author's  abstract) 
W90-O026O 


FATE  AND  EFFECTS  OF  CRUDE  OIL,  DIS- 
PERSANTS,  AND  CHEMICALLY  DISPERSED 
OIL  IN  A  WADDEN  SEA  ECOSYSTEM:  CHEM- 
ICAL ANALYSES  (EINFLUSS  UND  AUSWIR- 
KUNGEN  VON  ROHOEL,  DISPERGATOREN 
UND  CHEMISCH  DISPERGIERTEM  OEL  AUF 
DAS  OEKOSYSTEM  WATTENMEER:  CHE- 
MISCHE  ANALYSESN). 

Deutsche  Wissenschaftliche  Gesellschaft  fuer 
Erdoel,  Erdgas  und  Kohle  e.V.,  Hamburg  (Germa- 
ny, F.R.). 

H.  Farke,  and  N.  Theobaid. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
82050/GAR.  Price  codes:  E09  in  paper  copy,  A01 
in  microfiche.  Report  no.  DGMK-335,  March 
1987.  64p,  18  fig,  5  tab,  10  ref.  English  summary. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Water  pollution  effects,  *Oil  pollution,  *Oil- 
water  interfaces,  *Oil,  Sediments,  Dispersion, 
Tides,  Accumulation,  Penetration. 

Field  experiments  with  mesocosms  (Bremerhaven 
Caissons)  show  the  fate  and  effects  of  chemically 
and  mechanically  dispersed  crude  oil  and  disper- 
sants  on  a  Wadden  Sea  ecosystem.  Dispersed  oil 
and  the  dispersant  were  added  to  the  incoming 
tide.  Depending  on  the  experiment  the  oil  concen- 
trations in  the  water  were  between  2  ppm  and  40 
ppm.  The  experiments  show  no  difference  between 
chemically  and  mechanically  dispersed  oil  in  re- 
spect to  oil  accumulation  at  the  sediment  surface, 
and  penetration  and  residence  times  of  the  oil  in 
the  sediment.  Oil  concentrations  only  increase  at 
the  sediment  surface,  penetration  into  deeper  sedi- 
ment layers  is  only  poor.  The  residence  time  of  the 
oil  is  short,  90  days  after  the  end  of  the  oil  addi- 
tions measurable  oil  concentrations  in  the  sediment 
were  only  found  in  the  experiment  with  40  ppm 
oil.  (Author's  abstract) 
W90-00261 


MONITORING  OF  THE  SEA:  REPORT  ON 
THE  ACTIVITIES  IN  1984  (UEBERWACHUNG 
DES  MEERES:  BERICHT  FUER  DAS  JAHR 
1984). 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00263 


MONITORING  OF  THE  SEA:  REPORT  ON 
THE  ACTIVITIES  IN  1983  (UEBERWACHUNG 
DES   MEERES:   BERICHT   FUER   DAS   JAHR 

1983). 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00264 


DISTRIBUTION  OF  CHLORINATED  HYDRO- 
CARBONS IN  SEDIMENT  AND  SESTON  OF 
THE  RIVER  ELBE  (CHLORKOHLENWASSER- 
STOFF-VERTEILUNG  IN  SEDIMENTEN  UND 
SCHWEBSTOFEN  DER  ELBE). 
GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
R.  Strum,  H.  D.  Knauth,  K.  H.  Reinhart,  and  J. 
Gandrass. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
80083/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  Report  no.  GKSS--87/E/9,  1086. 
18p,  13  fig,  3  tab,  14  ref.  English  summary. 

Descriptors:  *Path  of  pollutants,  *West  Germany, 
*River  Elbe,  "Chlorinated  hydrocarbons,  Seston, 
Sediments,  Hexachlorobenzene,  Octachlorostyr- 
ene,  Gas  chromatography,  Variability,  River 
Weser,  North  Sea,  Baltic  Sea. 
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During  the  period  1983-1983  sediment  samples  of 
the  River  Elbe  (and  for  comparison  from  tin-  River 

Weser,  North  Sea,  Baltic  Sea)  were  taken  from  the 
sediment  surface  and  from  levels  up  to  one  meter 
below.  Seston  was  collected  from  depths  one- 
meter  below  the  water  surface  by  continuous-flow 
centrifugation.  Samples  were  analyzed  qualitative- 
ly and  quantitatively  for  the  concentrations  of  non- 
volatile chlorinated  hydrocarbons.  Sediment  sam- 
ples from  different  areas  of  the  River  Elbe  show  an 
Elbe-typical  distribution  pattern  of  chlorinated  hy- 
drocarbons compared  to  sediments  from  other 
waters  of  the  Federal  Republic  of  Germany,  char- 
acterized by  a  dominating  hexachlorobenzene  peak 
and  a  marked  octachlorostyrene  peak  in  the  capil- 
lary gas  chromatogram.  Concentrations  of  organ- 
ochlorines  in  sediments  from  different  parts  of  the 
River  Elbe  vary  considerably.  Correlations  with 
the  content  of  organic  carbon  can  be  made.  Areas 
with  a  high  sedimentation  rate  have  twice  as  much 
chlorinated  hydrocarbons  in  the  first  4  to  5  cm  of 
the  sediment  surface  than  in  the  layers  below.  In 
contrast  to  solutions  with  large  amounts  of hexach- 
lorocyclohexanes,  seston  has  a  distribution  pattern 
of  organochloriues  similar  to  sediment,  although 
concentrations  in  general  are  much  higher.  (Au- 
thor's abstract) 
W90-0O265 


LABORATORY  AND  SEMI-TECHNICAL 
FIELD  EXPERIMENTS  FOR  CHARACTERIZ- 
ING THE  MOST  IMPORTANT  PROCESSES 
INFLUENCING  THE  SORPTION  AND  MOBI- 
LIZATION OF  HEAVY  METALS  IN  SAND- 
FILTER-COLUMNS  (LABOREXPERIMENTE 
UND  HALBTECHNISCHE  GELAENDEVER- 
SUCHE  ZUR  CHARAKTERISIERUNG  DER 
WICHTIGSTEN  PROZESSE,  WELCHE  DIE 
BINDUNG  UND  MOBILISIERUNG  VON  SPUR 
ENMETALLEN  IN  LANGS  AMSANDFILTERN 
BEEINFLUSSEN). 

Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
U.  Foerstner,  C.  Sellhorn,  W.  Ahlf,  and  W. 
Calmano. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
82058/GAR.  Price  codes:  E09  in  paper  copy,  A01 
in  microfiche.  Report  UBA-FB-86-002,  Contract 
UFOPLAN-Nr,  March  1986.  76p,  fig,  tab,  51  ref. 

Descriptors:  "Path  of  pollutants,  "Water  chemis- 
try, "Heavy  metals,  "Groundwater  pollution,  Solu- 
bility, Complexes,  Iron  oxyhydrates,  Organic  coat- 
ings. 

Interactions  of  dissolved  and  solid  metal  species  in 
groundwater  are  influenced  by  the  conditions  in 
solution  (pH,  redox,  microbial  activity,  concentra- 
tion of  complexing  substances,  and  temperature), 
by  the  type  of  reaction  (sorption/desorption,  pre- 
cipitation/dissolution, flocculation,  etc.),  by  the  ki- 
netics of  these  reactions  and  by  the  composition  of 
solid  phases.  With  respect  to  the  latter  compo- 
nents, surface-active  phases  such  as  amorphous 
iron  oxyhydrates  or  organic  coatings  play  a  pre- 
dominant role  in  these  groundwater  systems.  (Au- 
thor's abstract) 
W90-00267 


MODELLING  OF  LARGE-SCALE  HEAT  AND 
CONTAMINANT  TRANSPORT  IN  GROUND- 
WATER: REPORT  OF  ACTIVITIES  1986/87 
(MODELLERUNG  DES  GROSSRAEUMIGEN 
WAERMETRANSPORTS  UND  SCHADSTOFF- 
TRANSPORTS  IM  GRUNDWASSER:  TAETIG- 
KEITSBERICHT  1986/87). 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00269 


HEAVY  METAL  CONCENTRATIONS  IN  THE 
MEDITERRANEAN  ESTUARINE  REGIONS 
OF  THE  RHONE,  EBRO,  PO,  AND  ARNO 
RIVERS  (ERMITTLUNG  DER  AKTUELLEN 
SCHWERMETALLBELASTUNGEN  IN  DEN 
MITTELMEERASESTUARIEN  VON  RHONE 
EBRO,  PO  UND  ARNO). 
Bonn   Univ.  (Germany,  F.R.).   Mathematisch-Na- 


lurwisscnschaftliche  lakultaet. 

W.  S   Dorten, 

Available    from    National     lechmcal    Information 

Service,    Springfield,     VA    22161     as     [1B/B88 

81459/GAR    Price  codes:  EI7  in  paper  copy,  A01 

in  microfiche.  August  1986.  274p,  121  fig,  26  tab, 

122  ref.  English  summary. 

Descriptors:  "Estuaries,  "Coastal  waters,  "Heavy 
metals,  "Italy,  Zinc,  Cadmium,  Lead,  Copper, 
Nickel,  Cobalt,  Mercury,  Solubility,  Salinity,  Pre- 
cipitation, Monitoring. 

Preservation  of  the  coast  line  and  estuary  ecosys- 
tem requires  efficient  monitoring  of  toxic  sub- 
stances. The  early  detection  of  damages  and  ade- 
quate measures  to  avoid  or  eliminate  them  are 
based  on  investigations  into  the  behavior  of  the 
pollutants  concerned.  This  study  analyzes  the  fol- 
lowing metals  found  in  samples  of  water  and  sedi- 
ments of  the  Rhone,  Ebro,  Po  and  Arno  estuaries: 
zinc,  cadmium,  lead,  copper,  nickel,  cobalt,  and 
mercury.  The  results  obtained  using  analytical 
methods  such  as  atomic  absorption  spectroscopy, 
X-ray  fluorescene  spectrometry  and  voltametry 
allow  for  statements  as  to  the  typical  reaction 
paths  metals  can  take  in  transport  through  estu- 
aries. The  study  assesses  the  following  essential 
transport  mechanisms:  (1)  Soluble  heavy  metals 
subject  to  complex  formation  and  exchanges;  (2) 
combined  particular  metals  largely  influencing 
coastal  sedimentation  processes;  and  (3)  with  the 
salinity  increasing  in  the  estuary  mixing  zone  parti- 
cles characterized  by  their  high  adsorption  affinity 
separate  as  flocculent  precipitations  which  are  ex- 
tremely slow  to  deposit.  (Author's  abstract) 
W90-00273 


UPTAKE  OF  CADMIUM  BY  MARINE  BACTE- 
RIA. 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 
d'Oceanographie  Medicale,  Nice  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00289 


NITRATE  CONCENTRATIONS  IN  PERCO- 
LATE AND  GROUNDWATER  UNDER  CON- 
VENTIONAL AND  NO-TILL  ZEA  MAYS  WA- 
TERSHEDS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00292 


HYDROLYSIS  OF  CHLOROSTILBENE 
OXIDE:  I.  HYDROLYSIS  IN  HOMOGENEOUS 
SYSTEMS. 

Georgia  Univ.,  Athens. 

M.  E.  Metwally,  and  N.  L.  Wolfe. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  7,  p  553-562,  1989.  5  fig,  5 

tab,  19  ref. 

Descriptors:  "Epoxides,  "Aquatic  environment, 
"Fate  of  pollutants,  "Hydrolysis,  Chlorine,  Kinet- 
ics, Sediments,  Chlorostilbene  oxide,  Distilled 
water,   Chemical   properties,   Chemical   reactions. 

The  hydrolysis  kinetics  of  4-chlorostilbene  oxide  in 
buffered  distilled  water,  in  natural  waters  and  in 
sediment-associated  water  are  reported.  The  disap- 
pearance of  4-chlorostilbene  oxide  followed 
pseudo-first-order  kinetics  in  buffered  distilled 
water  over  the  experimental  pH  range  of  3  to  11. 
Below  pH  5,  acid-catalyzed  hydrolysis  dominates, 
with  a  second-order  rate  constant  of  11.3  (  +  /-1.0)/ 
M/min.  Above  pH  5,  hydrolysis  was  independent 
of  pH,  with  a  rate  constant  of  .000102(  +  A 
0.0000 12)/min  at  25  C.  In  natural  waters,  the  hy- 
drolysis rate  constant  of  4-chlorostilbene  oxide  had 
an  average  value  of  .000059(  +  /-0.000012)/min.  In 
sediment-associated  water,  the  observed  rate  con- 
stant was  .0O017(  +  /-O.000O05)/min.  Sorption  of  4- 
chlorostilbene  oxide  to  the  humic  materials  in  natu- 
ral waters  and  biotic  effects  in  sediment-associated 
water  appropriately  explained  the  differences  from 
sterile  buffer  solutions.  Buffer  catalysis  was  ob- 
served, but  on  the  other  hand,  a  negative  ionic 
strength  effect  was  determined.  The  formation  of 
diastereoisomers    of    l-(4-chlorophenyl)-2-phenyl- 


ethylene  glycol  as  major  products  ai  both  acidic 
and  neutral  pH  values  suggests  that  4-chlorostil 
bent  oxide  undergoes  acid-catalyzed  as  well  as 
neutral  hydrolysis  reactions  through  an  A-l  carbo- 
mum  ion  mechanism  I  he  rate  constant  lor  hydrol- 
ysis of  4-chlorostilbene  oxide  at  pH  14  is  only  70  % 
faster  than  the  hydrolysis  rate  constant  over  the 
pH  range  of  5  to  II,  which  suggests  that  nucleo- 
phihc  addition  of  hydroxide  ion  is  not  the  main 
hydrolytic  mechanism  of  4-chlorostilbene  oxide 
hydrolysis  at  high  pH  values  (Author's  abstract) 
W90-O0309 


TOXICITY  AND  BIODEGRADATION  OF 
PHTHALIC  ACID  ESTERS  IMJKR  METHAV 
OGEMC  CONDITIONS. 

New  York  Univ.,  NY  Inst  of  Environmental 
Medicine. 

O.  A.  O'Connor,  M.  D.  Rivera,  and  L  Y.  Young. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  7,  p  569-576,  1989.  3  fig,  2 
tab,  1 3  ref.  Department  of  Energy  Grant  No  DE- 
AC02-84CE40657-AOO  and  NSF  Grant  No  CES- 
8605143. 

Descriptors:  "Phthalates,  "Fate  of  pollutants, 
•Water  pollution  effects,  "Hazardous  wastes,  "Pri- 
ority pollutants,  "Methane,  "Biodegradation,  "An- 
aerobic digestion,  "Toxicity,  Methanogenesis, 
Phthalates,  Biochemistry,  Biochemical  methane 
potential,  Anaerobic  toxicity  assay. 

Phthalate,  dimethyl  phthalate,  diethyl  phthalate, 
dibutyl  phthalate  and  di(2-ethylhexyl)  phthalate 
were  evaluated  for  their  anaerobic  biodegradabi- 
lity  and  toxicity  to  methanogenesis.  Two  anaerobic 
bioassays  (the  biochemical  methane  potential  and 
the  anaerobic  toxicity  assay)  were  used  to  monitor 
the  stoichiometric  conversion  of  added  substrate  to 
carbon  dioxide  and  methane.  Each  phthalic  acid 
ester  was  the  only  added  carbon  source  (20  to  200 
mg/1)  prepared  in  prereduced  defined  medium 
using  a  10  %  (v/v)  inoculum  of  municipal  digester 
sludge.  Over  an  extended  incubation  period  (50  to 
100  d),  all  concentrations  of  phthalate  and  dibutyl 
phthalate  and  low  concentrations  (20  mg/1)  of 
dimethyl  phthalate  and  diethyl  phthalate  achieved 
75  to  100  %  of  their  theoretical  methane  potentials. 
Higher  concentrations  (100  to  200  mg/1)  of  di- 
methyl phthalate  and  diethyl  phthalate  achieved  25 
to  50  %  of  their  theoretical  methane  potentials. 
Di(2-ethylhexyl)  phthalate  showed  little  mineral- 
ization at  any  concentration,  although  biotransfor- 
mation of  this  substrate  was  indicated.  Acclimation 
for  most  of  the  compounds  took  several  days  to 
weeks  before  degradation  commenced.  In  the  an- 
aerobic toxicity  assay,  only  concentrations  greater 
than  20  mg/1  diethyl  phthalate  produced  any  sig- 
nificant suppression  of  methanogenesis  over  time. 
All  other  substrates  produced  little  inhibition  of 
methanogenesis  during  the  initial  period  of  incuba- 
tion. Generally,  increased  incubation  led  to  in- 
creased levels  of  methane  production  above  active 
control  levels.  (Author's  abstract) 
W90-00310 


SURVIVAL,  REPRODUCTION  AND  BIOCON- 
CENTRATION  IN  INVERTEBRATES  AND 
FISH  EXPOSED  TO  HEXACHLOROBEN- 
ZENE. 

Corvallis  Environmental  Research  Lab.,  OR. 
A.  V.  Nebeker,  W.  L.  Griffis,  C.  M.  Wise,  E. 
Hopkins,  and  J.  A.  Barbitta. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  Nol.  7,  p  601-611,  1989.  7  fig,  5 
tab,  19  ref. 

Descriptors:  "Invertebrates,  "Path  of  pollutants, 
"Water  pollution  effects,  "Toxicity,  "Spawning, 
"Benzenes,  "Fish,  "Biological  magnification.  Popu- 
lation exposure,  Amphipods,  Annelids,  Hexachlor- 
obenzene, Survival,  Waterfleas. 

The  cladoceran  Daphnia  magna,  the  amphipods 
Hyalella  azteca  and  Gammarus  lacustris,  the  anne- 
lid worm  Lumbriculus  variegatus  and  the  fathead 
minnow  Pimephales  promelas  were  exposed  to 
hexachlorobenzene  in  flow-through  tests  ranging 
from  2  to  68  days  in  duration  to  determine  the 
effects  of  hexachlorobenzene  on  survival,   tissue 
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bioconcentration  and  Hyalella  and  Lumbriculus 
growth  and  reproduction.  No  effects  on  survival, 
growth  or  reproduction  were  observed  at  concen- 
trations of  hexachlorobenzene  up  to  saturation  (5.0 
microgram/1)  or  at  tissue  hexachlorobenzene  con- 
centrations of  up  to  223  microgram/g.  Tissue  hex- 
achlorobenzene concentrations  increased  with  in- 
creasing water  concentrations,  and  tissue  biocon- 
centration values  were  generally  similar.  Rapid 
uptake  and  change  of  tissue  hexachlorobenzene 
concentration  with  change  in  water  concentration 
occurred,  with  rapid  depuration  when  the  animals 
were  no  longer  exposed  to  hexachlorobenzene  in 
the  water  column,  and  tissue  hexachlorobenzene 
concentrations  were  correlated  closely  with  hex- 
achlorobenzene water  concentrations.  (Author's 
abstract) 
W90-00312 


NITRATE  MOVEMENT  TO  GROUNDWATER 
IN  THE  SOUTHEASTERN  COASTAL  PLAIN. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  K.  Hubbard,  and  J.  M.  Sheridan. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  1,  p  20-27,  January-February  1989.  68 
ref. 

Descriptors:  *Path  of  pollutants,  *Nitrates, 
•Groundwater  pollution,  Southeastern  United 
States,  Surface-groundwater  relations,  Surface 
water,  Fertilizers,  Agricultural  chemicals,  Drink- 
ing water. 

Nitrate  contamination  of  surface  water  and 
groundwater  is  a  concern  for  both  health  and 
environmental  reasons.  The  current  public  health 
standard  for  drinking  water  requires  nitrate  con- 
centration to  be  less  than  10  parts  per  million. 
Levels  higher  than  this  have  been  recorded  in  a 
number  of  states,  with  high  concentrations  primari- 
ly associated  with  fertilizer  use.  Other  factors  con- 
tributing to  nitrate  contamination  of  groundwater 
include  animal  waste  and  agricultural  management 
practices  such  as  irrigation.  Nitrate  movement  into 
groundwater  is  of  concern  in  the  southeastern 
United  States  for  four  primary  reasons:  (1)  the 
area's  sandy  soils  require  relatively  high  nitrogen 
inputs  for  successful  crop  production;  (2)  this  area 
has  a  high  average  annual  rainfall  and  surface 
runoff  which  maximize  potential  root  zone  nitrate 
losses;  (3)  readily  available  groundwater  has  result- 
ed in  expanded  irrigated  acreage;  and  (4)  preserv- 
ing the  quality  of  both  surface  water  and  ground- 
water in  the  Coastal  Plain  is  important  because  the 
area  is  one  of  the  few  in  the  U.S.  with  abundant 
groundwater  resources  available  for  crop  produc- 
tion. Nitrate  movement  in  groundwater  depends 
on  geology,  the  potential  routes  for  movement  of 
surface  water  into  groundwater,  and  those  factors 
that  control  the  rate  and  volume  of  water  move- 
ment. Agricultural  management,  soils  and  land 
forms  also  affect  the  movement  of  nitrate  in  sur- 
face and  groundwater.  (Mertz-PTT) 
W90-00329 


AGNPS:  A  NONPOINT-SOURCE  POLLUTION 
MODEL  FOR  EVALUATING  AGRICULTURAL 
WATERSHEDS. 

Agricultural  Research  Service,  Morris,  MN. 

R.  A.  Young,  C.  A.  Onstad,  D.  D.  Borsch,  and  W. 

P.  Anderson. 

Journal  of  Soil  and  Water  Conservation  JSWCA3 

Vol.  44,  No.  2,  p   168-173.  7  fig,  3  tab,    15  ref! 

Descriptors:  *Runoff,  "Runoff  forecasting,  *Rural 
areas,  "Computer  models,  *Nonpoint  pollution 
sources,  *Agricultural  watersheds,  Soil  erosion, 
Erosion,  Storm  water,  Chemical  oxygen  demand, 
Sediment  transport,  Runoff  rates,  Runoff  volume. 

A  computer  model  to  analyze  nonpoint-source  pol- 
lution and  to  prioritize  potential  water  quality 
problems  in  rural  areas  was  developed.  The  event- 
based  model  used  geographic  cells  of  data  units  at 
resolutions  of  0.4  to  16  hectares  to  represent 
upland  and  channel  conditions.  Within  the  frame- 
work of  the  cells,  runoff  characteristics  and  trans- 
port processes  of  sediment,  nutrients,  and  chemical 
oxygen  demand  were  simulated  for  each  cell  and 
routed  to  the  outlet.  This  permitted  the  flow  at  any 


point  in  the  watershed  to  be  examined.  Upland 
sources  contributing  to  a  potential  problem  could 
be  identified  and  prioritized  where  remedial  meas- 
ures could  be  initiated  to  improve  water  quality 
most  efficiently.  The  model  has  been  preliminarily 
tested  for  runoff  estimations  with  data  from  20 
different  watersheds  located  in  the  north  central 
United  States.  The  model  has  also  been  used  in 
several  states  to  prioritize  watersheds  for  the  po- 
tential severity  of  water  quality  problems,  to  pin- 
point critical  areas  within  a  watershed  contributing 
to  pollution,  and  to  evaluate  the  effects  of  applying 
alternative  managements  practices.  (Author's  ab- 
stract) 
W90-00337 


RELATION  BETWEEN  ANTHROPOGENIC 
S02  EMISSIONS  AND  CONCENTRATION  OF 
SULFATE  IN  AIR  AND  PRECIPITATION. 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

C.  Leek,  and  H.  Rodhe. 

Atmospheric  Environment  ATENBP,  Vol  23  No 

5,  p  959-966,  May  1989.  8  fig,  1  tab,  21  ref. 

Descriptors:  *Air  pollution,  *Path  of  pollutants, 
•Sulfates,  *Acid  rain,  *Precipitation,  Rainfall,  Sea- 
sonal variation,  Air  circulation. 

The  relationship  between  anthropogenic  S02  emis- 
sions and  the  concentration  of  sulfate  in  air  and 
precipitation  has  been  investigated  by  comparing 
variations  over  the  years,  during  the  year  and 
during  the  week.  A  50%  increase  in  sulfate  con- 
centration in  Swedish  precipitation  between  the 
late  1950s  and  the  early  1970s,  followed  by  a  20- 
25%  decrease  in  concentration  until  the  early 
1980s  agree  well  with  estimated  changes  in  anthro- 
pogenic S02  emissions  in  the  countries  that  con- 
tribute to  the  deposition  in  Sweden.  A  more  de- 
tailed analysis  of  sulfate  in  Precipitation  during  the 
period  1972-1986  shows  a  decrease  in  concentra- 
tion of  about  40%  and  in  deposition  of  about  20%. 
This  decrease  compares  reasonably  well  with  esti- 
mated based  on  model  calculations  of  long-range 
transport  and  reported  reductions  in  emissions  in 
northern  Europe.  Variation  of  S02  concentrations 
during  the  week  exhibits  a  systematic  pattern  in 
approximate  agreement  with  the  expected  varia- 
tion in  emission  rates.  A  reasonable  agreement  also 
exists  for  sulfate  concentration  in  air  during  the 
summer  months  in  regions  close  to  the  major  emis- 
sion areas.  It  is  concluded  that  there  seems  to  be  a 
qualitative  agreement  between  changes  in  anthro- 
pogenic S02  emissions  and  changes  in  the  concen- 
tration and  deposition  of  sulfate  in  northern 
Europe.  (Author's  abstract) 
W90-00343 


HYDROXYALKYLSULFONATE  FORMATION: 
ITS  ROLE  AS  A  S(rV)  RESERVOIR  IN  ATMOS- 
PHERIC WATER  DROPLETS. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
T.  M.  Olson,  and  M.  R.  Hoffmann. 
Atmospheric  Environment  ATENBP,  Vol.  23  No 
5,  p  985-997,  May  1989.  6  fig,  3  tab,  23  ref.  Calif. 
Air  Resources  Board  Contract  A4-075-32. 

Descriptors:  *Air  pollution,  *Atmospheric  water, 
•Sulfates,  *Acid  rain,  *Thermodynamics,  *Water 
chemistry,  *Kinetics,  Hydrogen  ion  concentration, 
Chemical  reactions,  Fog,  Clouds. 

Kinetic  and  thermodynamic  data  obtained  for  the 
addition  of  S(IV)  species  with  several  aldehydes, 
including  benzaldehyde,  glyoxal,  methylglyoxal, 
acetaldehyde,  hydroxyacetaldehyde  and  glyoxylic 
acid,  were  used  to  predict  their  effectiveness  as 
reservoirs  for  S(IV)  in  atmospheric  water  droplets. 
A  linear  free  energy  relationship  between  hydrox- 
yalkylsulfonate  stabilities  and  carbonyl  hydration 
constants  is  presented  which  can  be  used  to  esti- 
mate the  stability  constants  of  other  unknown  car- 
bonyl-bisulfite  adducts.  Formation  rates  of  at  least 
four  of  the  adducts  studied  were  greater  than  or 
comparable  to  the  formation  rate  of  alpha-hydrox- 
ymethanesulfonate  (HMS).  Under  most  fog  and 
cloudwater  conditions,  it  shown  that  these  rates 
are  slower  than  gas  transfer  processes.  Equilibrium 
calculations  in  an  open  atmosphere  indicate  that 
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hydroxyacetaldehyde,  glyoxal,  glyoxylic  acid,  and 
to  a  smaller  extent,  methylglyoxal,  lead  to  poten- 
tially significant  enrichment  of  S(IV)  in  the  liquid 
phase,  although  HMS  is  an  even  better  reservoir 
for  S(IV).  Scavenging  of  S02  from  the  gas-phase 
due  to  hydroxyalkylsulfonate  formation  becomes 
important  at  high  liquid  water  contents,  ph  >  or 
=  5,  and  when  an  excess  partial  pressure  of  the 
aldehyde  is  present.  The  overall  dissolution  of 
RCHO  and  S02  into  a  droplet  and  the  subsequent 
formation  of  the  hydroxyalkylsulfonate  also  results 
in  a  net  increase  in  acidity,  which  in  a  weakly 
buffered  solution  can  be  more  than  a  unit  drop  in 
pH.  (Author's  abstract) 
W90-00344 


EVALUATION  OF  THE  EFFECT  OF  REDUC- 
TIONS IN  AMBIENT  LEVELS  OF  PRIMARY 
POLLUTANTS  ON  SULFATE  AND  NITRATE 
WET  DEPOSITION. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 
Materials  Engineering. 
S.  Cho.,  Y.  S.  Chang,  and  G.  R.  Carmichael. 
Atmospheric  Environment  ATENBP,  Vol  23  No 
5,  p   1009-1031,  May   1989.   15  fig,  6  tab,  22  ref. 

Descriptors:  *Path  of  pollutants,  *Air  pollution, 
•Acid  rain,  *Sulfates,  *Nitrates,  Model  studies, 
Simulation,  Hydrocarbons,  Clouds,  Atmospheric 
water. 

The  effect  of  reductions  in  the  initial  gas  phase 
concentrations  of  S02,  NOx  and  reactive  hydro- 
carbons on  sulfate  and  nitrate  production  and  dep- 
osition under  precipitating  conditions  is  studied 
using  a  one-dimensional  time-dependent  version  of 
the  STEM-II  model.  Simulations  corresponding  to 
highly  polluted,  moderately  polluted  and  rural 
conditions  are  evaluated  for  both  daytime  and  noc- 
turnal conditions.  The  simulation  results  indicate 
that  complex  relationships  can  exist  between  the 
initial  concentrations  of  primary  pollutants  and  the 
resultant  sulfate  and  nitrate  deposition.  The  results 
also  demonstrate  a  strong  coupling  between  the 
gas  phase  photochemical  cycles  and  acid  formation 
in  clouds  within  storm  events.  (Author's  abstract) 
W90-00346 


EVALUATION  OF  PRECIPITATION  CHEMIS- 
TRY SITING  CRITERIA  USING  PAIRED  STA- 
TIONS FROM  NORTHERN  MAIN  AND 
SOUTHEASTERN  TEXAS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-00347 


DEPOSITION  OF  THE  MOST  ACIDIFYING 
COMPONENTS  IN  THE  NETHERLANDS 
DURING  THE  PERIOD  1980-1986. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Air  Re- 
search. 

J.  Erisman,  F.  A.  de  Leeuw,  and  R.  M.  van  Aalst. 
Atmospheric  Environment  ATENBP,  Vol.  23  No 
5,  p   1051-1062,  May   1989.  9  fig,   3  tab,  26  ref. 

Descriptors:  *Path  of  pollutants,  *Acid  rain,  *The 
Netherlands,  *Air  pollution,  *Spatial  distribution, 
•Model  studies,  Sulfates,  Nitrates,  Precipitation, 
Atmospheric  water. 

Detailed  maps  of  the  deposition  of  acidifying  com- 
ponents in  The  Netherlands  are  presented.  The 
deposition  was  estimated  from  measurements  of 
concentrations  in  the  atmosphere  and  precipitation. 
Lack  of  information  on  the  concentration  of  am- 
monia and  ammonium  in  air  made  it  impossible  to 
estimate  dry  deposition.  Therefore,  these  were  esti- 
mated by  model  calculations.  The  nationwide  aver- 
aged deposition  of  total  (potential)  acid  in  1980 
was  ca.  5800  mol  H(  +  )/ha-a.  The  most  important 
acidifying  components  are  sulfur  oxides,  nitrogen 
oxides  and  ammonia  and  their  reaction  products. 
Sulfur  compounds  (SOx)  contributed  about  49%, 
reduced  nitrogen  species  (NHx)  23%  and  oxidized 
nitrogen  species  (NOy)  28%  to  the  total  deposi- 
tion. Wet  deposition  contributes  30%  to  the  total 
deposition.   The   spatial   distribution   of  the   total 
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deposition  shows  a  gradient  over  The  Netherlands 
with  highest  values  in  the  south  and  lowest  in  the 
north.  In  1986,  the  total  deposition  was  estimated 
to  be  ca.  4900  mol  H(  +  )/ha-a  (40%  SOx,  32% 
NOy  and  28%  NH).  The  deerease  is  mainly  the 
result  of  the  lower  SOx  deposition.  The  relative 
contribution  of  inland  emissions  to  the  deposition 
in  The  Netherlands  is  about  41%.  About  309!  oi 
the  NHx  deposition  is  due  to  foreign  sources;  for 
SOx  this  is  about  80%  and  for  NOy  65%-.  Aboul 
80%  of  Dutch  emissions  is  deposited  outside  The 
Netherlands.  The  net  export  of  SOx  decreased 
between  1980  and  1985  from  150  kt/a  to  35  kt/a, 
while  the  net  export  of  NOy  (ca.  280  kt/a)  and 
NHx  (ca.  155  kt/a)  has  remained  constant  over  the 
period  1980-1986.  (Author's  abstract) 
W90-00348 


EFFECT  OF  IRRIGATION  RATE  ON  SOLUTE 
TRANSPORT  IN  SOIL  DURING  STEADY 
WATER  FLOW. 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-00352 


PREDICTION  OF  NITRATE  LEACHING 
FROM  A  STRUCTURED  CLAY  SOIL  USING 
TRANSFER  FUNCTIONS  DERIVED  FROM  EX- 
TERNALLY APPLIED  OR  INDIGENOUS 
SOLUTE  FLUXES. 

Oxford  Univ.  (England).  Soil  Science  Lab. 
R.  E.  White. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
p   31-42,   March   30    1989.   4   fig,    1    tab,    16   ref. 

Descriptors:  'Nitrates,  "Leaching,  *Clay  loam, 
*Path  of  pollutants,  *Soil  physical  properties,  *Soil 
horizons,  "Cores,  "Probabilistic  process,  Core 
drilling,  Sampling. 

The  feasibility  of  using  the  probability  density 
function  of  travel  times  for  surface-applied  Cl(-)  to 
model  the  leaching  of  indigenous  soil  N03(-)  was 
examined  using  a  step-change  in  input  of  chloride 
solution  to  an  assembly  of  thirteen  large  undis- 
turbed cores  taken  from  a  grazed  pasture.  The 
chief  problem  lies  in  obtaining  an  accurate  estimate 
of  the  initial  N03(-)  concentration  on  a  macroscale 
(i.e.  between  cores),  but  also  evidence  for  differ- 
ences in  N03(-)  concentration  on  a  microscale 
(between  the  interior  and  exterior  of  aggregates 
within  each  large  core).  Measurement  of  N03(-) 
concentration  made  by  extracting  the  whole  soil 
volume  overestimated  the  concentration  in  the 
transport  volume,  which  was  only  a  small  fraction 
of  the  total  water  volume  in  the  soil.  When  the 
N03(-)  concentration  in  the  first  effluent  from 
each  core  was  used  as  an  estimate  of  the  initial 
concentration  in  the  soil  transport  volume,  good 
agreement  was  obtained  between  the  predicted  and 
measured  quantities  of  N  leached,  for  individual 
cores,  and  when  averaged  over  all  cores.  The  best 
method  of  measuring  independently  the  initial 
N03(-)  concentration  in  the  transport  volume  of 
structured  soils  has  yet  to  be  determined.  (Author's 
abstract) 
W90-00353 


PARTICLE  TRAVEL  TIMES  OF  CONTAMI- 
NANTS INCORPORATED  INTO  A  PLANNING 
MODEL  FOR  GROUNDWATER  PLUME  CAP- 
TURE. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

R.  M.  Greenwald,  and  S.  M.  Gorelick. 
Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 
p  73-98,   March   30   1989.    12   fig,   5   tab,  27  ref. 

Descriptors:  "Groundwater  pollution,  "Path  of 
pollutants,  "Plumes,  "Cleanup  operations,  "Water 
pollution  control,  "Model  studies,  Aquifers,  Reme- 
dies, Management  planning,  Injection  wells. 

In  problems  of  groundwater  contamination,  the 
cost  of  long-term  remediation  can  run  into  millions 
of  dollars.  Often  the  objective  the  cleanup  strategy 
involves  minimizing  or  constraining  the  time  it 
take  to  remove  all  contaminants  from  the  aquifer. 
A  planning  model  for  the  withdrawal  of  contami- 
nated groundwater  is  presented  that  enables  one  to 


considei  remediation  problems  in  which  cleanup 
an  important  component.  An  existing  quasi- 
analytic  solution  lor  advective  contaminant  trans- 
port is  combined  with  nonlinear  optimization  to 
determine  the  distribution  of  pumping  and  injec- 
tion rates.  Although  the  simulation  model  is 
simple,  its  combined  use  with  the  optimization 
procedure  is  a  useful  tool.  Examples  demonstrate 
how  cleanup  time  as  a  management  variable  can 
dictate  the  design  of  the  restoration  system.  The 
relationship  between  pumping  rates  and  the  ulti- 
mate cleanup  time  proved  to  be  a  highly  nonlinear 
function.  Inspection  of  the  'cleanup  time  surface' 
for  a  reduced  problem  provides  insight  into  the 
nature  of  this  nonlinearity  and  how  it  influences 
the  selected  restoration  design.  Analysis  indicated 
that  increasing  the  total  pumping  rate  can  result  in 
an  increase  in  total  cleanup  time  due  to  the  deflec- 
tion of  contaminant  travel  paths  (Author's  ab- 
stract) 
W90-00356 


BEHAVIOR  OF  DISSOLVED  URANIUM  IN 
GROUNDWATERS  OF  THE  MORRO  DO 
FERRO  THORIUM  DEPOSIT,  BRAZIL. 

Universidade  Estadual  Paulista,  Sao  Paulo  (Brazil). 

Dept.  de  Fisica. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00361 


STOCHASTIC  APPROACH  OF  THE  HYDRO- 
DYNAMIC  DISPERSION  IN  A  FRACTURED 
MEDIUM:  VARIABILITY  OF  THE  DISPER- 
SION COEFFICIENT  (APPROCHE  STOCHAS- 
TIQUE  DE  L'HYDRODISPERSION  EN 
MILIEU  FISSURE:  VARIABILITE  DU  COEFFI- 
CIENT DE  DISPERSION). 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 
Geologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-OO37O 


STUDY  ON  THE  DEGRADATION  OF  N-AL- 
KANES  IN  NO.  20  DIESEL  OIL  BY  NATURAL 
STRAINS  OF  MICROORGANISMS  FROM  THE 
BOHAI  SEA,  (IN  CHINESE). 

National     Bureau     of    Oceanography,     Qingdao 

(China).  First  Inst,  of  Oceanography. 

S.  Xiuqin,  Y.  Qiaoer,  and  L.  Ying. 

Hai  Yang  Yu  Hu  Chao  (Oceanologia  et  Limnolo- 

gia  Sinica)  HYHCAG,  Vol.  19,  No.  6,  p  518-524, 

1988.  7  fig,  3  tab,  6  ref.  English  summary. 

Descriptors:  "Fate  of  pollutants,  "Path  of  pollut- 
ants, "Biodegradation,  "Microbial  degradation, 
"Organic  compounds,  "Oil,  Alkanes,  Microorga- 
nisms, Petroleum  products,  Gas  chromatography. 

An  experiment  was  conducted  using  gas  chroma- 
tography to  study  the  n-alkanes  in  No.  20  diesel 
oil,  which  was  degraded  by  the  natural  strains  of 
microorganisms  from  the  Bohai  Sea.  The  experi- 
ment has  proved  that  the  gas  chromatography  is 
rapid  and  effective  for  checking  the  n-alkanes' 
change  due  to  the  petroleum  biological  degrada- 
tion. The  oil  degradation  of  the  n-alkanes  by  the 
natural  strains  of  microorganisms  was  determined 
at  5,  50,  500  ppm  diesel  oil  in  20  days  of  incubation, 
the  biodegradation  rates  of  the  n-alkanes  were 
56.63%,  61.45%  and  72.36%;  the  physical  and 
chemical  decomposition  rates  were  34.18%, 
38.18%,  and  19.85%;  and  the  total  degradation 
rates  of  the  n-alkanes  were  90.81%,  99.63%,  and 
92.21%  respectively,  at  the  three  different  diesel 
oil  concentrations.  It  was  clear  under  the  experi- 
mental conditions  that  the  n-alkanes  (C  11-C22)  in 
the  No.  20  diesel  oil  could  be  mostly  degraded. 
During  the  experiment,  a  better  relation  between 
the  content  of  the  n-alkanes  and  the  numbers  of  the 
oil-degrading  bacteria  and  fungi  existed.  (Author's 
abstract) 
W90-00372 


GEOCHEMICAL  BEHAVIOR  OF  MERCURY 
IN  SEDIMENTS  OF  CHANGJIANG  RIVER  ES- 
TUARY AND  HANGZHOU  BAY,  (IN  CHI- 
NESE). 

East  China  Sea  Division  for  Environmental  Pro- 
tection Management,  SOA,  Shanghai,  China. 


C    Muiyi,  and  Z   Xu 

Hai  Vang  Yu  Hu  Chao  (Oceanologia  et  Limnolo- 
gia  Sinica)  HYHCAG,  Vol    19,  No  6,  p  I 
1988  4  fig,  3  tab,  6  ref  English  summary. 

Descriptors  "Mercury,  "Heavy  metals,  "Trace 
elements,  "Sediments,  "Sediment  sampler  •',■■. 
chemistry,  "China,  "Path  of  pollutants,  Sampling, 
Estuaries,  Suspended  load.  Particulate  matter 

Mercury  content  in  the  sediment  samples  taken 
from  25  stations  of  Changjiang  River  and  Hangz- 
hou  Bay  in  July-August  1985  were  determined  by 
Cold-Vapor  Atomic  Fluorescence  Spectrometry 
The  results  indicate  that  the  range  of  concentration 
of  total  mercury  varied  from  0  0104-0  0565  mg/kg, 
with  an  average  of  0.0352  mg/kg.  Compared  with 
the  mercury  contents  in  the  sediment  of  the  same 
area  determined  before,  no  increases  have  been 
found.  The  correlation  between  the  mercury  con- 
tents and  other  environmental  factors  such  as  or- 
ganic matter  contents  of  sediments,  suspended  par- 
ticle matter  contents  in  sea  water,  grain  size  of 
sediment  are  discussed.  Multivariate  analysis  tech- 
niques have  are  employed  to  identify  the  effects  of 
three  environmental  factors  controlling  the  distri- 
bution of  mercury  in  sediments.  The  regression 
equation  of  the  concentration  of  mercury  in  the 
Changjiang  River  and  Hangzhou  Bay  sediments  is 
presented.  (Author's  abstract) 
W90-00373 


MECHANISM  OF  NATIVE  MANGANESE  RE- 
LEASE IN  SALT-TREATED  SOILS. 

North  West  Frontier  Province  Agricultural  Univ., 
Peshawar  (Pakistan).  Dept.  of  Soil  Science. 
R.  A.  Khattak,  W.  M.  Jarrell,  and  A.  L.  Page. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  3,  p  701-705,  May/June  1989.  2  fie,  4 
tab,  22  ref. 

Descriptors:  "Irrigation  effects,  "Soil  chemistry, 
"Path  of  pollutants,  "Manganese,  "Soil  horizons, 
"Cation  exchange,  Ion  exchange.  Chemical  reac- 
tions, Soil  properties. 

The  release  of  native  soil  Mn  was  evaluated  under 
laboratory  conditions  in  Aiken  (fine,  kaolinitic, 
thermic  Abruptic  Durixeralfs)  and  Redding  (fine, 
kaolinitic,  thermic  Abruptic  Durixeralfs)  clay  loam 
soils  saturated  with  either  deionized  water,  or  75 
and  150  mmol/L  NaCI-CaC12  solution.  As  the 
NaCl-CaC12  concentrations  increased,  soil  solution 
Mn  increased  and  exchangeable  Mn  decreased  pro- 
portionately. The  regression  of  the  net  increases  in 
soluble  Mn  vs.  the  corresponding  decreases  in  ex- 
changeable Mn  produced  the  relationship,  delta 
exchangeable  Mn  (mgAg)  =  0.788  +  0.868  delta 
soluble  Mn  (mgAg),  R  squared  =  0.63  (P  <  0.01). 
This  suggested  that  in  these  salt-treated  soils,  Mn 
was  released  into  solution  by  a  catio  exchange 
reaction  involving  Ca  and  Na.  The  increases  (122 
to  252%)  in  exchangeable  Mn  after  5  D  incubation, 
as  compared  to  untreated  air-dried  soils,  and  the 
favorable  pH  (4.44  to  6.01)  and  Eh  (redox  poten- 
tial) values  (+  202  to  254  mV)  suggested  that 
Mn(III,IV)  was  reduced  to  Mn(II).  The  Mn  (II) 
primarily  accumulated  on  the  exchange  phase  and 
was  subsequently  displaced  from  the  exchange  sites 
by  added  Na(  +  )  and  Ca(2  +  ).  At  equal  equivalent 
concentrations,  almost  twice  as  much  Mn  entered 
the  soil  solution  with  Ca(2  +  )  salts  (CI,  C104,  and 
N03(-))  as  with  Na(  +  )-salts.  The  sum  of  soluble 
+  exchangeable  Mn  did  not  increase  (rather  de- 
creased significantly  at  the  highest  salt  treatments). 
It  was  concluded  that  salinity  had  no  effect  on  the 
extent  to  which  Mn(III,IV)  were  reduced  to 
Mn(II).  These  results  indicated  that  management 
practices  that  increase  soil  solution  salinity  on  soils 
high  in  native  Mn  could  elevate  soil  solution  Mn  to 
concentrations  potentially  toxic  to  Mn-sensitive 
crops.  (Author's  abstract) 
W90-00381 


NITROGEN  TRANSFORMATIONS  IN  SOILS 
PREVIOUSLY  AMENDED  WITH  SEWAGE 
SLUDGE. 

Harvard  Univ.,  Cambridge,  MA.  Lab.  of  Microbial 

Ecology. 

M.  Boyle,  and  E.  A.  Paul. 
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Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  3,  p  740-744,  May/June  1989.  6  fig,  1 
tab,  14  ref. 

Descriptors:  'Nitrogen,  'Nitrification,  *Soil  chem- 
istry, *Soil  properties,  'Sludge,  'Denitrification, 
•Sludge  disposal,  Wastewater  disposal,  Microbial 
degradation. 

A  short-term  (10  d)  incubation  experiment  estab- 
lished the  rates  of  nitrogen  (N)  transformations 
occurring  in  sludge-amended  and  nonamended  soil. 
Utilizing  a  nitrification  block  (C2H2)  with 
(15NH4)2S04,  first  order  rate  constants  were  cal- 
culated for  N  immobilization,  ammonification,  ni- 
trification, and  denitrification.  These  rate  constants 
were  compared  to  values  obtained  after  a  long- 
term  (87  wk)  incubation  performed  on  soils  sam- 
pled from  the  same  field  plots.  The  short-term 
rates  of  ammonification  were  still  higher  than  the 
controls  4  yr  after  the  last  sludge  addition.  Sludge 
applications  over  an  8-yr  period  (180  Mg/ha-yr) 
reduced  soil  nitrification  potential  compared  to  the 
controls  when  spiked  with  15N.  Denitrification  did 
not  cause  a  significant  loss  of  N  during  either  a 
short  or  long-term  incubation  period.  The  microbi- 
al biomass  in  the  sludge-amended  soil  contained 
more  N,  which  resulted  in  a  microbial  C/N  ratio  of 
approximately  4:1  vs.  5:1  for  the  controls.  Initial 
(short-term)  N  immobilization  rate  constants  were 
0.43  for  the  sludge-amended  and  0.35  for  the  non- 
amended  soil.  (Author's  abstract) 
W90-00382 


NUTRIENT  FLUX  THROUGH  A  LOBLOLLY 
PINE  FOREST  FLOOR  USING  SIMULATED 
RAINFALL. 

Southern  Forest  Experiment  Station,  Oxford,  MS. 
Forest  Hydrology  Lab. 

P.  D.  Duffy,  J.  D.  Schreiber,  and  L.  L.  McDowell. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  3,  p  951-957,  May/June  1989.  2  fig,  6 
tab,  28  ref. 

Descriptors:  *Forest  soils,  *Forest  hydrology, 
'Cycling  nutrients,  *Acid  rain  effects,  *Acid  rain, 
Organic  compounds,  Phosphates,  Nitrates,  Rain- 
fall-runoff relationships,  Simulation,  Pine  trees. 

Simulated  rainfall  was  applied  to  1  sq  m  forest 
floor  plots  in  a  45-yr-old  loblolly  pine  (Pinus  taeda 
L.)  plantation  using  a  multiple-intensity  simulator. 
On  Day  1,  127.0  mm  was  applied  and  on  Day  2, 
76.2  mm.  Runoff,  collected  at  intervals  throughout 
the  applications,  was  analyzed  for  total  organic  C 
(TOC),  P04-P,  NH4-N,  and  N03-N.  Deionized 
water  (mean  pH  5.3)  and  simulate  acid  rain  (mean 
pH  4.2)  were  applied  to  two  separate,  replicate 
plots.  The  simulated  acid  rain  reduced  NH4-H 
concentrations  in  runoff  from  0.08  to  0.04  mg/L 
but  did  not  affect  TOC  or  P04-P.  The  TOC  and 
P04-P  concentrations  in  runoff  from  all  simulated 
rainfall  applications  were  18  and  0.011  mg/L,  re- 
spectively. The  N03-N  concentration  was  0.02 
mg/L  for  nonacid  applications;  the  effects  of  acid 
applications  on  N03-N  were  not  determined  be- 
cause of  analytical  problems.  Nutrient  flux  during 
nonacid  rainfall  applications  for  TOC,  P04-P, 
NH4-N,  and  N03-N  were,  respectively,  5  2 
0.0003,  0.021,  and  0.0006  mg/sq  m-mm  of  applied 
rainfall.  The  pH  was  higher  in  runoff  than  in  the 
applied  acid  rainfall  but  lower  than  in  the  applied 
nonacid  rainfall.  (Author's  abstract) 
W90-00388 


PRODUCTION  OF  EXTRACELLULAR  NUCLE- 
IC ACIDS  BY  GENETICALLY  ALTERED  BAC- 
TERIA IN  AQUATIC-ENVIRONMENT  MICRO- 
COSMS. 

University  of  South  Florida,  St.  Petersburg.  Dept. 
of  Marine  Science. 
J.  H.  Paul,  and  A.  W.  David. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  8,  p  1865-1869,  August 
1989.  5  fig,  3  tab,  18  ref.  EPA  cooperative  agree- 
ment CR8 13589-02-0  and  NSF  grant  BSR  8601570. 

Descriptors:  *Bacterial  physiology,  *Escherichia 
coli,  *Pseudomonas,  *Genetic  engineering,  *DNA, 
•Aquatic  environment,  *Marine  environment,  Ba- 
hamas, Bradyrhizobium. 


The  factors  which  affect  the  production  of  extra- 
cellular DNA  by  genetically  altered  strains  of  Es- 
cherichia coli,  Pseudomonas  aeruginosa,  Pseudo- 
monas  cepacia,  and  Bradyrhizobium  japonicum  in 
aquatic  environments  were  investigated.  Cellular 
nucleic  acids  were  labeled  in  vivo  by  incubation 
with  tritiated  thymidine  or  tritiated  adenine,  and 
production  of  extracellular  DNA  in  marine  waters, 
artificial  seawater,  or  mineral  salts  media  was  de- 
termined by  detecting  radiolabeled  macromole- 
cules  in  incubation  filtrates.  The  presence  or  ab- 
sence of  the  ambient  microbial  community  had 
little  effect  on  the  production  of  extracellular 
DNA.  Three  of  four  organisms  produced  the 
greatest  amounts  of  extracellular  nucleic  acids 
when  incubated  in  low-salinity  media  (2  per  mil 
artificial  seawater)  rather  than  high-salinity  media 
(10-50  per  mil  artificial  seawater).  The  greatest 
production  of  extracellular  nucleic  acids  by  P. 
cepacia  occurred  at  pH  7  and  37  C,  suggesting  that 
extracellular  DNA  production  may  be  a  normal 
physiologic  function  of  the  cell.  Incubation  of  la- 
beled P.  cepacia  cells  in  water  from  Bimini  Harbor, 
Bahamas,  resulted  in  labeling  of  macromolecules  of 
the  ambient  microbial  population.  Collectively 
these  results  indicate  that  (i)  extracellular  DNA 
production  by  genetically  altered  bacteria  released 
into  aquatic  environments  is  more  strongly  influ- 
enced by  physiochemical  factors  than  biotic  fac- 
tors, (ii)  extracellular  DNA  production  rates  are 
usually  greater  for  organisms  released  in  freshwa- 
ter than  marine  environments,  and  (iii)  ambient 
microbial  populations  can  readily  utilize  materials 
released  by  these  organisms.  (Author's  abstract) 
W90-00390 


COMPARISON  OF  VIBRIO  PARAHEMOLY- 
TICUS GROWN  IN  ESTUARINE  WATER  AND 
RICH  MEDIUM. 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 
J.  Pace,  and  T.-J.  Chai. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  8,  p  1877-1887,  August 
1989.  8  fig,  10  tab,  62  ref. 

Descriptors:  *Toxins,  *Bacterial  toxins,  *Vibrio, 
•Bacterial  physiology,  *Microorganisms,  'Estua- 
rine  environment,  Lipids,  Phospholipids,  Proteins, 
Lipopolysaccharides,  DNA,  RNA,  Enzymes,  Bac- 
teriophage, Kanagawa  phenomenon. 

Cell  envelope  composition  and  selected  physiologi- 
cal traits  of  Vibrio  parahaemolyticus  were  studied 
in  regard  to  the  Kanagawa  phenomenon  and 
growth  conditions.  Cell  envelopes  were  prepared 
from  cells  cultured  in  Proteose  Peptone-beef  ex- 
tract medium  or  filtered  estuarine  water.  Protein, 
phospholipid,  and  lipopolysaccharide  contents 
varied  with  culture  conditions.  The  phospholipids 
present  in  the  cell  envelopes  were  identified  as 
phosphatidylethanolamine,  phosphatidylglycerol, 
and  cardiolipin.  Phosphatidylethanolamine  de- 
creased and  phosphatidylglycerol  increased  in  cells 
grown  in  estuarine  water.  Profiles  of  proteins  sepa- 
rated by  sodium  dodecyl  sulfate-polyacrylamide 
gel  electrophoresis  demonstrated  numerous  protein 
species,  with  4  to  6  predominant  proteins  ranging 
from  26,000-120,000  in  molecular  weight.  The  pro- 
file of  V.  parahaemolyticus  cell  envelope  proteins 
was  unique  and  might  be  useful  in  the  identification 
of  the  organism.  Alkaline  phosphatase  activity  was 
slightly  higher  in  Kanagawa-negative  strains  and 
was  higher  in  cells  grown  in  estuarine  water  than 
in  cells  grown  in  rich  laboratory  medium.  The 
DNA  levels  in  estuarine  water-grown  cells  in- 
creased, while  RNA  levels  and  cell  volume  de- 
creased. Bacteriophage  sensitivity  typing  demon- 
strated a  close  intraspecies  relationship.  Results 
indicated  that  Kanagawa-positive  and  -negative 
strains  were  closely  related,  but  they  could  be 
grouped  separately  and  may  have  undergone  star- 
vation-related physiological  changes  when  cul- 
tured in  estuarine  water.  (Author's  abstract) 
W90-00391 


POLYCYCLIC  AROMATIC  HYDROCARBON 
DEGRADATION  BY  A  MYCOBACTERIUM  SP. 
IN  MICROCOSMS  CONTAINING  SEDIMENT 
AND  WATER  FROM  A  PRISTINE  ECOSYS- 
TEM. 


Sources  Of  Pollution — Group  5B 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

M.  A.  Heitkamp,  and  C.  E.  Cerniglia. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   55,  No.  8,  p   1968-1973,  August 
1989.  4  fig,  1  tab,  21  ref. 

Descriptors:  *Water  pollution  treatment,  'Polycy- 
clic  aromatic  hydrocarbons,  *Hydrocarbons,  •Bio- 
degradation,  *Microbial  degradation,  *Aquatic 
bacteria,  'Mycobacterium,  *Fate  of  pollutants, 
Water  pollution,  Reservoirs,  Sediments,  Mineral- 
ization, Methylnaphthalene,  Phenanthrene,  Pyrene, 
Benzo(a)pyrene. 

Microcosm  studies  were  conducted  to  evaluate  the 
survival  and  performance  of  a  recently  discovered 
polycyclic  aromatic  hydrocarbon  (PAH)-degrad- 
ing  Mycobacterium  sp.  when  this  organism  was 
added  to  sediment  and  water  from  a  pristine  eco- 
system. Microcosms  inoculated  with  the  Mycobac- 
terium sp.  showed  enhanced  mineralization,  singly 
and  as  components  in  a  mixture,  of  2-methylnaph- 
thalene,  phenanthrene,  pyrene,  and 

benzo(a)pyrene.  Studies  utilizing  pyrene  as  the  sole 
added  PAH  showed  that  the  Mycobacterium  sp. 
survived  in  microcosms  for  6  weeks  both  with  and 
without  preexposure  to  PAH  and  mineralized  mul- 
tiple doses  of  pyrene.  Pyrene  mineralization  rates 
for  sterilized  microcosms  inoculated  with  the  My- 
cobacterium sp.  showed  that  competition  with  in- 
digenous microorganisms  did  not  adversely  affect 
survival  of  or  pyrene  degradation  by  the  Mycobac- 
terium sp..  Pyrene  mineralization  of  the  Mycobac- 
terium sp.  was  not  enhanced  by  inorganic  nutrient 
enrichment  and  was  hindered  by  organic  nutrient 
enrichment,  which  appeared  to  result  from  over- 
growth of  indigenous  bacteria.  This  study  demon- 
strates the  versatility  of  the  PAH-degrading  Myco- 
bacterium sp.  and  expands  its  potential  applications 
to  include  the  degradation  of  2-,  3-,  4-,  and  5- 
ringed  PAHs  in  sediments.  (Author's  abstract) 
W9O-0O393 


BACTERIAL  COMMUNITY  STRUCTURE  AND 
FUNCTION  ALONG  A  HEAVY  METAL  GRA- 
DIENT. 

Indiana  Univ. -Purdue  Univ.  at  Fort  Wayne.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00394 


ECOLOGY  OF  VIBRIO  MIMICUS  IN  AQUAT- 
IC ENVIRONMENTS. 

Okayama  Univ.  (Japan).  Dept.  of  Environmental 

Hygiene. 

M.  A.  R.  Chowdhury,  H.  Yamanaka,  S.  Miyoshi, 

K.  M.  S.  Aziz,  and  S.  Shinoda. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  8,  p  2073-2078,  August 

1989.  5  fig,  3  tab,  21  ref.  International  Center  for 

Diarrheal    Disease    Research,    Bangladesh    Grant 

016700. 

Descriptors:  'Bangladesh,  *Japan,  *Bacterial  anal- 
ysis, *Vibrio,  'Pathogenic  bacteria,  'Aquatic  envi- 
ronment, Water  temperature,  Salinity,  Seasonal 
variation,  Antibiotics. 

An  environmental  study  was  done  to  examine  the 
prevalence  of  Vibrio  mimicus  in  some  aquatic  en- 
vironments of  Dhaka,  Bangladesh,  and  of 
Okayama,  Japan.  Water  samples  from  Dhaka  envi- 
ronments and  water  and  plankton  samples  from 
Okayama  environments  were  quantitatively  as  well 
as  qualitatively  analyzed  throughout  the  seasons 
for  V.  mimicus.  The  organism  was  isolated  from 
Bangladesh  environments  throughout  the  year, 
whereas  it  was  not  isolated  in  Okayama  when  the 
water  temperature  fell  below  10  C.  Samples  with 
as  many  as  900  CFU  of  V.  mimicus  per  100  ml  of 
water  in  Dhaka  and  15,000  CFU  of  V.  mimicus  per 
100  ml  of  water  in  Okayama  were  detected  during 
the  study  period.  V.  mimicus  was  not  found  in  any 
environment  with  an  average  salinity  of  10  per  mil 
or  more.  Brackish  environments  with  an  average 
salinity  of  4%  were  observed  to  be  the  optimal 
natural  condition  for  the  pathogen.  Using  the  API 
20E  system  with  the  conventional  test  methods, 
variations  in  biochemical  properties  within  the  V. 
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mimicus  species  were  observed  I  Ins  sludy  reveals 
the  inefficacy  of  the  API  20E  system  to  identify  a 
significant  percentage  of  V.  mimicus.  Therefore,  in 
addition  to  the  API  20H  system,  a  salt  tolerance 
test  and  a  string  test  are  recommended  for  identifi- 
cation of  this  species.  Susceptibility  testing  of 
strains  isolated  from  Okayama  environments 
showed  higher  resistance  to  ampicillin  and  suscep- 
tibility to  trimethoprim-sulfamethoxazole  when 
compared  with  environmental  isolates  of  V.  mimi- 
cus from  Bangladesh.  (Author's  abstract) 
W90-00396 


MINERALIZATION  OF  SURFACTANTS  BY 
MICROBIOTA  OF  AQUATIC  PLANTS. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
T.  W.  Federle,  and  B.  S.  Schwab. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   55,  No.  8,  p  2092-2094,  August 
1989.  3  fig,  12  ref. 

Descriptors:  'Surfactants,  *Nomonic  surfactants, 
•Linear  alkyl  sulfonates,  'Municipal  wastewater, 
'Aquatic  plants,  'Mineralization,  'Biodegradation, 
'Microbial  degradation,  'Fate  of  pollutants,  Rhi- 
zosphere,  Ponds,  Cattails,  Duckweed. 

The  biodegradation  of  linear  alkylbenene  sulfonate 
(LAS)  and  linear  alcohol  ethoxylate  (LAE)  by  the 
microbiota  associated  with  duckweed  (Lemma 
minor)  and  the  roots  of  cattail  (Typha  latifolia)  was 
investigated.  Plants  were  obtained  from  a  pristine 
pond  and  a  pond  receiving  wastewater  from  a 
rural  laundromat.  Cattail  roots  and  duckweed 
plants  were  incubated  in  vessels  containing  sterile 
water  amended  with  (C14)LAS,  (C14)LAE,  or 
C14-labeled  mixed  amino  acids  (MAA).  Evolution 
of  C14-C02  was  determined  over  time.  The  micro- 
biota  of  cattail  roots  from  both  ponds  mineralized 
LAS,  LAE,  and  MAA  without  lag  periods,  and 
the  rates  and  extents  of  mineralization  were  not 
significantly  affected  by  the  source  of  the  plants. 
Mineralization  of  LAS  and  LAE  was  more  rapid 
in  the  rhizosphere  than  in  nearby  root-free  sedi- 
ments, which  exhibited  differences  as  a  function  of 
pond.  The  microbiota  of  duckweed  readily  miner- 
alized LAE  and  MAA  but  not  LAS.  The  rate  and 
extent  of  mineralization  were  not  affected  by  the 
source  of  the  duckweed.  (Author's  abstract) 
W90-00398 


EXPERIMENTAL  EVALUATION  OF  POLLU- 
TION POTENTIAL  OF  ANIONIC  SURFAC- 
TANTS IN  THE  MARINE  ENVIRONMENT. 

Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 
J.  M.  Quiroga,  D.  Sales,  and  A.  Gomez-Parra. 
Water  Research  WATRAG,  Vol.  23,  No.  7,  p  801- 
807,  July  1989.  4  fig,  4  tab,  29  ref. 

Descriptors:  'Municipal  wastewater,  'Water  pol- 
lution sources,  'Spain,  'Surfactants,  'Detergents, 
'Linear  alkyl  sulfonates,  'Biodegradation,  'Micro- 
bial degradation,  'Marine  environment,  'Fate  of 
pollutants,  Water  temperature,  Salinity,  Seasonal 
variation,  Sodium  dodecylbenzene  sulfonate,  Bay 
of  Cadiz,  Spain,  Marine  sediments. 

The  influence  of  temperature  and  salinity  on  the 
biodegradation  of  a  commercial  anionic  surfactant 
(sodium  dodecylbenzene  sulfonate,  LAS)  in  waters 
and  sediments  of  the  Bay  of  Cadiz  (SW  Spain)  was 
investigated.  The  assays  were  carried  out  using 
batch  reactors,  and  the  surfactant  concentrations 
used  were  similar  to  those  found  in  the  urban 
effluents  which  discharge  into  the  bay.  Tempera- 
ture was  found  to  have  a  decisive  effect  on  the 
degradation  rate.  At  temperatures  of  20-25  C,  deg- 
radation exceeded  90%  within  less  than  10  days  of 
assay  whereas  at  temperatures  under  10  C,  degra- 
dation scarcely  took  place  (the  percentage  of  deg- 
radation did  not  exceed  5%  after  21  days  of  assay). 
Variation  in  salinity,  particularly  marked  during 
wet  seasons,  disturbs  the  activity  of  bacterial  flora 
and  slows  down  biodegradation  of  surfactant.  All 
this  means  that  the  pollution  potential  of  urban 
waste  containing  detergents  undergoes  significant 
seasonal  variation.  The  rate  of  surfactant  degrada- 
tion was  remarkably  accelerated  in  the  presence  of 
sediments,  except  those  tests  where  anoxic  condi- 
tions were  established.  This  occurs  where  there  is 


high  benthic  oxygen  demand  from  ledimi  n 

taining   high   percentage   of  easily   biodegradable 

organic  matter  (Author's  abstract) 

W90-0041I 


RELATIVE  CONTRIBUTIONS  OF  FOOD  AND 
WATER  IN  THE  ACCUMULATION  Ol  <  O-Wi 
BY  A  FRESHWATER  FISH. 

CEA  Centre  d'Etudes  Nucleaires  de  Cadarache, 

Saint-Paul-les-Durance  (France).  Lab.  de  Radioe- 

cologie  des  Eaux  Continentales. 

J   P.  Baudin,  and  A.  F.  Fritsch. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  817- 

823,  July  1989.  3  fig,  6  tab,  38  ref. 

Descriptors:  'Cobalt  radioisotopes,  'Water  pollu- 
tion, 'Bioaccumulation,  'Radioactive  wastes, 
'Path  of  pollutants,  'Carp,  Food  contamination, 
Trace  elements. 

In  order  to  assure  an  accurate  evaluation  of  the 
relative  importance  of  food  and  water  as  Co-60 
sources  to  the  carp,  an  experiment  was  carried  out 
simultaneously  on  3  homogeneous  groups  of  10 
juvenile  fish.  The  individuals  of  the  first  group 
were  maintained  in  separate  aquaria  and  offered  45 
daily  rations  of  labelled  food  over  a  63-day  period. 
Each  carp  of  the  two  other  groups  was  placed  in 
one  of  the  20  twenty  compartments  of  a  210  I  tank 
and  exposed  to  68,000  Bq  Co-60/l.  One  group  was 
fed  with  radioactive  food,  the  other  with  non- 
radioactive food.  The  contamination  kinetics 
showed  that  the  steady  state  should  be  reached 
after  165  days  for  fish  exposed  to  Co-60  in  both 
sources.  According  to  the  Co-60  concentration  in 
the  fish  of  the  3  treatment  groups  the  accumulation 
from  water  accounted  for  75%  of  the  total  radioac- 
tivity and  the  accumulation  of  the  radionuclide 
from  both  water  and  food  was  additive.  Depura- 
tion of  Co-60  from  carp  was  a  relatively  intensive 
process  reflecting  a  high  Co  turnover.  Biological 
half-lives  for  loss  from  the  long-lived  compartment 
ranged  from  53  days  in  fish  previously  contaminat- 
ed from  food  to  87  days  in  fish  previously  contami- 
nated from  water.  At  the  end  of  the  depuration 
phase  the  fish  were  dissected  to  determine  the  Co- 
60  distribution  in  their  tissues.  There  was  no  signif- 
icant difference  between  the  fish  of  the  3  treatment 
groups;  the  greatest  fraction  of  residual  radiocobalt 
resided  in  digestive  tract  that  accounted  for  20- 
25%  of  the  total  Co-60  body  burden.  (Author's 
abstract) 
W90-00413 


EPILITHON  AND  DISSOLVED  OXYGEN  DE- 
PLETION IN  THE  MANAWATU  RIVER,  NEW 
ZEALAND:  SIMPLE  MODELS  AND  MANAGE- 
MENT IMPLICATIONS. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
J.  M.  Quinn,  and  P.  N.  McFarlane. 
Water  Research  WATRAG,  Vol.  23,  No.  7,  p  825- 
832,  July  1989.  5  fig,  4  tab,  26  ref,  append. 

Descriptors:  'Industrial  wastewater,  'Municipal 
wastewater,  'Rivers,  'Biochemical  oxygen 
demand,  'New  Zealand,  'Dissolved  oxygen,  'Res- 
piration, 'Algae,  'Fungi,  Epilithon,  Water  temper- 
ature, Biomass,  Biological  oxygen  demand,  Com- 
puter models,  Manawatu  River. 

The  relationship  between  epilithic  biomass  and 
oxygen  depletion  was  studied  above  and  below 
wastewater  discharges  to  the  Manawatu  River  in 
an  attempt  to  guide  river  management  by  defining 
the  maximum  respiration  rates  and  the  correspond- 
ing epilithic  biomass  consistent  with  maintenance 
of  the  legal  minimum  dissolved  oxygen  (DO)  con- 
centration of  5  g/cu  m.  A  computer  model,  which 
simulated  the  river  DO  under  lowflow  conditions, 
predicted  that  the  maximum  allowable  respiration 
rate  giving  a  dawn  DO  concentration  of  5  g/cu  m 
ranged  from  20  g  oxygen/sq  m/d  at  21  C  to  24.5  g 
oxygen/sq  m/d  at  12  C.  A  multiple  regression 
model  developed  from  chamber  measurements 
made  in  situ  showed  that  the  total  biomass  density 
and  water  temperature  accounted  for  73  %  of  the 
variation  in  the  respiration  rate  observed.  When 
adapted  to  allow  for  respiration  occurring  in  the 
water  column,  the  model  gave  reasonably  accurate 
predictions  of  respiration   when  checked  against 


the  whole  river  respiration  rale  measurements 
densities,  at  whicli  DO  levels  reach  5  g/ 
cu  m  predicted  using  these  models,  ranged  from  34 
g  ash  free  dry  wt/sq  m  at  21  C  to  143  g  ash  fre<- 
dry  wt/sq  m  at  12  C  Analyses  of  historical  hydro- 
logical  data  and  the  results  of  epilithon 
measurements  under  a  variety  of  water  quality 
conditions  in  the  Manawatu  River  indicate  that  the 
present  management  strategy  of  limiting  instream 
BODS  to  below  5  g/cu  m  but  not  limiting  nutrient 
(N  and  P)  levels  will  not  prevent  the  occurrence  in 
summer  of  the  predicted  nuisance  biomasses  and 
hence  unacceptable  deoxygenation.  (Author's  ab- 
stract) 
W90-00414 


SOLUBILITY  AND  RELEASE  Ol    FLUORINE 

AND  MOLYBDENUM  FROM  OIL  SHALE 
SOLID  WASTES. 

Wyoming  Water  Research  Center,  Laramie 

K.  J   Reddy,  and  V.  R.  Hasfurther 

Water  Research  WATRAG,  Vol   23,  No.  7,  p  833- 

836,  July  1989.  2  fig,  5  tab,  15  ref.  U.S.  Department 

of    Energy     cooperative     agreement     DE-FC21- 

86MC 10076. 

Descriptors:  'Oil  shale,  'Solid  waste  disposal. 
'Water  pollution  sources,  'Molybdenum,  'Fluo- 
rine, 'Path  of  pollutants,  Solubility,  Hydrogen  ion 
concentration. 

Surface  disposal  of  oil  shale  solid  wastes  may  con- 
taminate surface  water  and  groundwater  resources 
with  toxic  levels  of  F  and  Mo.  Three  different  oil 
shale  solid  wastes  produced  from  processing  raw 
oil  shale,  at  different  temperatures,  were  subjected 
to  equilibrium  solubility  studies  to  examine  the 
solid  phases  responsible  for  the  release  of  F  and 
Mo  from  oil  shale  solid  wastes  into  the  infiltrating 
water.  The  results  suggested  that  increased  retort- 
ing temperatures  increased  pH  from  10.75  to  12.35, 
decreased  dissolved  F  concentrations  from  48.8  to 
3.5  mg/1,  and  increased  dissolved  Mo  concentra- 
tions from  1.9  to  3.9  mg/1  in  oil  shale  solid  waste 
equilibrium  waters.  Chemical  speciation  of  total 
soluble  F  and  Mo  concentrations  in  oil  shale  solid 
waste  equilibrium  waters  indicated  that  F  was 
present  mainly  as  F(-),  NaF(0),  and  CaF(  +  ).  Mo 
was  present  was  Mo04(~)  and  HMo04(-).  Further 
results  of  this  study  suggested  that  dissolved  F  and 
Mo  concentrations  in  oil  shale  solid  waste  equilib- 
rium waters  appear  to  be  controlled  by  CaF2  (fluo- 
rite)  and  CaMo04  (powellite),  respectively.  (Au- 
thor's abstract) 
W90-00415 


PHOTODEGRADATION  OF  FERRIC 

ETHYLENEDIAMINETETRA(METHYLENEPHOSPHO! 
ACID)  (EDTMP)  IN  AQUEOUS  SOLUTION. 

Procter  and  Gamble/ETC,  Strombeek,  Bever  (Bel- 
gium). 

E.  Matthijs,  N.  T.  De  Oude,  M.  Bolte,  and  J. 
Lemaire. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  845- 
851,  July  1989.  7  fig,  1  tab,  18  ref. 

Descriptors:  'Detergents,  'Chelating  agents, 
'Photolysis,  'Fate  of  pollutants, 

*Ethylenediaminetetra(methylenephosphonic 
acid),  Phosphate,  Half-life. 

The  photodegradation  of  ferric 

ethylenediaminetetra(methylenephosphonic  acid) 
was  studied.  Irradiation  of  a  0.0001  M  aqueous 
solution  was  performed  with  monochromatic  light 
at  254  and  365  nm.  Initial  quantum  yields  were 
calculated  vs  chemical  actinometry.  The  degrada- 
tion process  was  monitored  by  the  analytical  deter- 
mination of  the  orthophosphate  formed.  Examina- 
tion of  the  rate  and  extent  of  the  photolysis  indicat- 
ed a  rapid  degradation  up  to  75%  of  the  organic 
phosphonates  into  orthophosphate.  A  non-chelat- 
ing,  photostable  product  was  formed  and  identified 
by  gas  chromatography-mass  spectrometry  as  N- 
methylaminomethylenephosphonic  acid.  The  half- 
life  in  natural  waters,  calculated  for  the  top  layer 
of  the  water  body  and  for  the  average  climatical 
conditions  on  central  Europe,  averaged  26  h.  The 
significance  of  these  findings  in  natural  water  sys- 
tems depends  on  the  extent  of  formation  of  photo- 
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sensitive  EDTMP  complexes  and  on  the  competi- 
tion and  exchange  between  other  metals  ions.  (Au- 
thor's abstract) 
W90-0O417 


AUTECOLOGY  OF  VIBRIO  VULNIFICUS  AND 
VIBRIO  PARAHEMOLYTICUS  IN  TROPI- 
CAL WATERS. 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

S.  Rivera,  T.  Lugo,  and  T.  C.  Hazen. 
Water  Research  WATRAG,  Vol.  23,  No.  7,  p  923- 
931,  July  1989.  2  fig,  4  tab,  37  ref.  Sea  Grant  R/ 
LR-08-87-THA1,  NIH  Public  Health  Service 
grants  RR-2657  and  RR-8102,  U.S.  Department  of 
Energy  Contract  No.  DE-AC09-76SR00001. 

Descriptors:  *Pathogenic  bacteria,  'Vibrio, 
♦Coastal  waters,  'Shellfish,  'Water  pollution. 
'Water  quality,  Beaches,  Mangrove  swamps,  Estu- 
aries,  Salinity,   Population   density,   Puerto   Rico. 

Water  and  shellfish  samples  collected  from  estu- 
aries, mangroves  and  beaches  along  the  coast  of 
Puerto  Rico  were  examined  for  Vibrio  vulnificus 
and  V.  parahaemolyticus.  An  array  of  water  qual- 
ity parameters  were  also  measured  simultaneous 
with  bacteria  sampling.  Both  species  were  associat- 
ed with  estuary  and  mangrove  locations,  and  nei- 
ther was  isolated  from  sandy  beaches.  Densities  of 
V.  vulnificus  were  negatively  correlated  with  high 
salinities,  10-15  ppt  being  optimal.  V.  parahaemoly- 
ticus was  isolated  from  sites  with  salinities  between 
20-35  ppt,  the  highest  densities  occurring  at  20  ppt. 
Densities  of  Vibrio  spp.  and  V.  parahaemolyticus 
for  a  tropical  estuary  surpassed  those  reported  for 
temperate  estuaries  by  several  orders  of  magnitude. 
Both  densities  of  total  Vibrio  spp.  and  V.  parahae- 
molyticus in  the  water  were  directly  related  to 
densities  of  fecal  coliforms,  unlike  V.  vulnificus. 
The  incidence  of  ONPG(  +  )  strains  among  su- 
crose(-)  Vibrio  spp.  served  as  an  indicator  of  the 
frequency  of  V.  vulnificus  in  this  group.  More  than 
63%  of  the  V.  vulnificus  isolated  were  pathogenic. 
V.  vulnificus  and  V.  parahaemolyticus  occupy 
clearly  separate  niches  within  the  tropical  estua- 
rine-marine  ecosystem.  (Author's  abstract) 
W90-00427 


UPTAKE  OF  NICKEL  AND  CADMIUM  BY 
VEGETABLES  GROWN  ON  SOIL  AMENDED 
WITH  DIFFERENT  SEWAGE  SLUDGES. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5E 

W90-00430 


NITROGEN  AND  PHOSPHOROUS  YIELDS  IN 
RUN-OFF  FROM  SILTY  SOILS  IN  THE  MIS- 
SISSIPPI DELTA,  U.S.A. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

L.  L.  McDowell,  G.  H.  Willis,  and  C.  E. 
Murphree. 

Agriculture,  Ecosystems  and  Environment 
AEENDO,  Vol.  25,  No.  2-3,  p  119-137,  March 
1989.  12  fig,  9  tab,  25  ref. 

Descriptors:  'Water  pollution  sources,  'Nutrients, 
'Run-off,  'Surface  runoff,  'Nitrogen,  'Phospho- 
rous, 'Enrichment,  Cotton,  Silty  soils. 

Nutrients  and  sediment  concentration  in  surface 
run-off  from  an  18.7-ha  watershed,  planted  to  con- 
tinuous cotton  (Gossypium  hirsutum  L.),  were 
measured  from  March  1973  through  February  1979 
to  determine:  (1)  nutrient  and  sediment  yields,  (2) 
mode  of  nutrient  transport,  (3)  nutrient  concentra- 
tion frequency  distributions,  and  (4)  nitrogen  (N) 
and  phosphorous  (P)  enrichment  in  sediments.  The 
watershed,  consisting  of  silt  loam  (72%  and  silty 
clay  (28%)  soils,  had  been  landformed  to  a  mean 
slope  of  0.2%.  The  6-year  average  annual  rainfall, 
run-off  and  sediment  yields  were  1335  mm,  543 
mm  and  20.8  t/ha,  respectively.  Nitrogen  fertilizer 
was  applied  at  the  rate  of  171  kg/ha/year.  P  fertil- 
izer was  not  applied  because  cotton  growing  on 
these  soils  does  not  respond  to  P  fertilization.  The 
6-year  average  soluble  N  (ammonium  N  plus  ni- 
trate N)  and  P  yields  were  7.7  and  1.6  kg/ha/year 


respectively,  compared  with  sediment  N  and  P 
yields  of  34.6  and  19.6  kg/ha/yr.  About  18  and  7% 
of  the  total  (sum  of  solution  and  sediment)  N  and  P 
yields  were  transported  in  solution;  the  remainder 
was  transported  by  the  sediments.  Sediment  and 
nutrient  yields  were  greater  than  expected  from 
these  flatlands.  Without  P  fertilizer  additions,  solu- 
ble P  concentrations  in  77%  of  the  run-off  exceed- 
ed the  0.1  mg/1  criterion  proposed  by  the  U.S. 
Environmental  Protection  Agency.  Improved  run- 
off and  erosion  control  practices  are  needed  to 
significantly  reduce  sediment  and  chemical  yields. 
(Author's  abstract) 
W90-00431 


BIOCONCENTRATION  AND  METABOLISM 
OF  ALDRIN  AND  PHORATE  BY  THE  BLUE- 
GREEN  ALGAE  ANABAENA  (ARM  310)  AND 
AULOSIRA  FERTILISSIMA  (ARM  68). 

Sri  Venkateswara  Coll.,  New  Delhi  (India).  Dept. 
of  Zoology. 

P.  S.  Dhanaraj,  S.  Kumar,  and  R.  Lai. 
Agriculture,       Ecosystems      and       Environment 
AEENDO,  Vol.  25,  No.  2-3,  p   187-193,  March 
1989.  3  tab,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Biological  mag- 
nification, 'Metabolism,  'Bioaccumulation,  'Insec- 
ticides, 'Aldrin,  'Algae.  'Cyanophyta,  Bioconcen- 
tration,  Phorate. 

Bioconcentration  and  metabolism  of  two  insecti- 
cides, viz.  aldrin  and  phorate,  in  two  blue-green 
algae,  Anabaena  sp.  and  Aulosira  fertilissima  are 
studied.  Anabaena  sp.  and  Aulosira  fertilissima 
showed  marked  ability  to  bioconcentrate  aldrin 
and  phorate  from  culture  medium.  Uptake  was 
directly  related  to  the  insecticide  concentration  in 
the  medium  and  was  inversely  related  to  the  water 
solubility  of  the  insecticides.  Bioconcentration  of 
aldrin  in  Anabaena  sp.  and  A.  fertilissima  ranged 
from  3.9  to  247.5  microg/g,  respectively.  Maxi- 
mum concentration  of  aldrin  in  the  blue-green 
algae  was  reached  after  8-16  h  and  that  of  phorate 
after  16-32  h.  Aldrin  was  metabolized  to  dieldrin 
by  both  blue-green  algae  but  no  metabolism  was 
noticed  in  the  case  of  phorate.  (Author's  abstract) 
W90-00433 


APPLICATION  OF  THE  QWASI  (QUANTITA- 
TIVE WATER  AIR  SEDIMENT  INTERAC- 
TION) FUGACITY  MODEL  TO  THE  DYNAM- 
ICS OF  ORGANIC  AND  INROGANIC  CHEMI- 
CALS IN  LAKES. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

D.  Mackay,  and  M.  Diamond. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1343- 
1365,  1989.  2  fig,  9  tab,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
'Polychlormated  biphenyls,  'Fate  of  pollutants, 
'Lakes,  'Model  studies,  'Sedimentation,  'Organic 
compounds,  'Inorganic  compounds,  Quantitative 
water  air  sediment  interaction,  Fugacity. 

A  brief  description  is  presented  of  the  QWASI 
fugacity  model  which  describes  the  fate  of  a  chem- 
ical in  a  lake  system  consisting  of  water,  bottom 
and  suspended  sediments,  and  air.  Descriptions  of 
the  processes  included  in  the  model  are  advective 
flow,  volatilization,  sediment  deposition,  resuspen- 
sion  and  burial,  sediment-water  diffusion,  wet  and 
dry  atmospheric  deposition  and  degrading  reac- 
tions. The  steady  state  solution  of  the  model  is 
illustrated  by  application  to  PCBs  in  Lake  Ontario 
using  the  equilibrium  criterion  of  fugacity  as  the 
variable  controlling  environmental  fate  of  the 
chemical.  Use  of  fugacity  as  an  equilibrium  crite- 
rion is  not  suitable  for  involatile  chemicals,  such  as 
metals,  or  ionic  species,  because  fugacities  are  cal- 
culated from  a  basis  of  vapor  phase  concentrations. 
For  metals  and  ions  with  zero  or  negligible  vapor 
pressure,  the  use  of  the  equilibrium  criterion  of 
activity  is  more  appropriate  since  activities  are 
calculated  from  a  water  phase  base.  It  is,  however, 
suggested  that  a  new  equilibrium  criterion,  termed 
the  'aquivalent'  concentration,  is  preferable.  It  has 
the  advantage  that,  with  minor  modifications,  the 
formalism  developed  in  the  QWASI  approach  can 
be  applied  with  its  attendant  benefits  of  mathemati- 
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cal  simplicity  and  the  ability  to  readily  compare 
the  relative  rates  of  diverse  environmental  fate 
processes.  Steady  and  unsteady  state  equations  can 
be  assembled  and  solved.  This  criterion  is  illustrat- 
ed by  applying  it  on  a  steady  state  basis  to  the  PCB 
example  and  to  the  fate  of  lead  in  Lake  Ontario. 
The  implication  of  the  results  is  that  the  movement 
of  PCBs,  and  particularly  lead,  is  very  sensitive  to 
suspended  particle  and  sediment  dynamics  in  Lake 
Ontario.  Sediment  deposition  will  increase  the 
amount  and  concnetration  of  both  chemicals  (espe- 
cially lead)  in  the  lake  sediments.  The  PCB  and 
lead  data  should  be  considered  to  be  illustrative 
rather  than  definitive  assessments  of  concentrations 
and  fluxes  in  Lake  Ontario.  In  total,  the  model 
provides  a  systematic  rigorous  method  of  consider- 
ing the  environmental  dynamics  of  chemicals 
(Miller-PTT) 
W9O-O0435 


ENVIRONMENTAL  BEHAVIOR  OF  POLY- 
CHLORINATED  MONO-METHYL-SUBSTI- 
TUTED DIFHENYL-METHANES  (ME-PCDMS) 
IN  COMPARISON  WITH  POLYCHLORINAT- 
ED  BIPHENYLS  (PCBS):  PART  II.  ENVIRON- 
MENTAL RESIDUES  AND  AQUATIC  TOXICI- 
TY. 

Landesamt   fuer   Wasser   und   Abfall    Nordrhein- 
Westfalen,  Duesseldorf  (Germany,  F.R.). 
H.  Friege,  W.  Stock,  J.  Alberti,  A.  Poppe,  and  I. 
Juhnke. 

Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1367- 
1378,  1989.  3  fig,  4  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Polychlorinated 
biphenyls,  'Toxicity,  'Aquatic  environment, 
'Bioaccumulation,  Freshwater,  Comparison  stud- 
ies. 

The  substitution  of  polychlorinated  biphenyls 
(PCBs)  by  monomethyl-substituted  Diphenylmeth- 
ane  (Me-TCDMs)  is  investigated  with  particular 
emphasis  on  the  aquatic  toxicity  and  bioaccumula- 
tion properties  in  freshwater  systems.  In  many 
industrialized  countries,  production  and  use  of 
PCBs  have  been  restricted  by  national  or  interna- 
tional regulation.  A  large  number  of  PCB  substitu- 
tion products  is  available,  including  Me-TCDMs. 
This  class  of  compounds  is  offered  for  several 
applications,  especially  for  hydraulic  mining  equip- 
ment and  transformers.  Me-TCDMs  have  been  de- 
tected in  surface  water  due  to  mining  effluents.  In 
aquatic  systems,  Me-TCDMs  accumulate  in  fish 
and  sediment  to  a  similar  extent  as  PCBs.  The 
aquatic  toxicity  of  Me-TCDMs  (Ugilec  141) 
matches  that  of  Clophen  A  30  with  the  exception 
of  toxicity  towards  algae.  Taking  into  account 
pyrolysis  experiments,  ecotoxicological  data,  and 
bioaccumulative  properties,  it  is  concluded  that 
Me-PCDMs  are  not  suitable  substitutes  for  PCBs. 
(Miller-PTT) 
W90-00436 


ENVIRONMENTAL  IMPACT  OF  THE  USE  OF 
IVERMECTIN:  ENVIRONMENTAL  EFFECTS 
AND  FATE. 

Merck     Sharp     and     Dohme     Research     Labs., 

Rahway,  NJ. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00439 


METABOLISM  OF  OCTACHLOROSTYRENE 
IN  THE  BLUE  MUSSEL  (MYTILUS  EDULIS). 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

I.  Bauer,  K.  Weber,  and  W.  Ernst. 

Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1573- 

1579,  1989.  2  fig,  15  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Fate  of 
pollutants,  'Path  of  pollutants,  'Biotransformation, 
'Octachlorostyrene,  'Aromatic  compounds,  *Mol- 
lusks,  'Mussels,  Blue  mussels,  Gas  chromatogra- 
phy. Metabolism. 

The  fact  that  blue  mussels  (Mytilus  edulis)  exhibit 
higher  metabolic  capabilities  for  the  biotransforma- 
tion of  octachlorostyrene  (OCS)  is  questioned. 
Mussels  were  exposed  to  OCS  for  240  hours  in  a 
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closed  aquarium  system  Perchloroaromatic  com- 
pounds, such  as  hexachlorobcnzcnc  and  pentach- 
ioronitrobenzene,  are  known  to  be  metabolized  hy 
various  organisms  via  the  mercapturic  acid  path- 
way, resulting  in  the  formation  of  mcthyllh- 
ioethers.  Octachlorostyrene  was  degraded  similar- 
ly to  two  isomeric  methylthioheptachlorostyrenes 
as  identified  by  gas  chromatography-mass  spec- 
trometry. Formation  of  heptachlorostyrene  was 
not  identified.  Comparison  of  the  mass  spectrosco- 
pic data  of  the  compound  tentatively  postulated  by 
another  author  to  be  heptachlorophenylacetic  acid 
and  the  spectra  obtained  from  the  methylthiohep- 
tachlorostyrenes found  in  this  experiment  indicates 
that  the  compounds  are  probably  identical.  (Miller- 
PTT) 
W90-00440 


EFFECT  OF  THE  MICROBIAL  POPULATION 
SIZE  ON  THE  DEGRADATION  OF  LINEAR 
ALKYLBENZENE  SULFONATE  IN  LAKE 
WATER. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
A.  Yediler,  Y.  Zhang,  J.  P.  Cai,  and  F.  Korte. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1589- 
1597,  1989.  4  fig,  3  tab,  18  ref. 

Descriptors:  *Fate  of  pollutants,  "Lakes,  "Alkyl- 
benzene  sulfonates,  'Detergents,  *Biodegradation, 
"Microbial  degradation,  Correlation  analysis,  Pop- 
ulation density. 

The  correlation  was  studied  between  the  degrada- 
tion rate  of  linear  alkylbenxene  sulfonate  (LAS),  a 
commercially  marketed  detergent,  and  the  initial 
bacterial  population  size  in  lake  water,  (Dong  Hu, 
Wuhan,  PR.  China).  The  experiment  required  the 
addition  of  1.5  mg/1  LAS  to  lake  water  samples 
collected  from  various  locations  of  Dong  Hu  with 
different  concentrations  of  LAS  and  different  mi- 
crobial levels.  The  exposure  time  was  72  hours  and 
samples  were  taken  at  time  zero,  then  at  12,  24,  36, 
48  and  72  hr.  Each  sample  was  submitted  to  the 
methylene  blue  active  substances  analytical  proce- 
dure for  the  determination  of  remaining  anionic 
substances.  Microbial  density  was  estimated  by 
dilution  plate  method  for  each  test  medium  at  time 
zero  and  72  hr.  The  results  indicate  that  the  LAS 
degradation  rate  was  affected  by  the  size  of  micro- 
bial population  at  the  test  medium.  The  LAS  con- 
centrations of  Dong  Hu  water  varied  from  15  to  82 
microg/1  during  autumn.  A  good  correlation  be- 
tween the  LAS  degradation  rates  and  total  bacte- 
rial population  size  was  observed  in  all  LAS  ex- 
periments. The  extent  of  LAS  degradation  by  bac- 
teria in  location  1  were  much  higher  than  in  test 
medium  from  location  2,  location  3  and  the  con- 
trol. The  slowest  biodegradation  was  observed  in 
location  3,  with  approximately  22%  degradation  in 
the  first  12  hr,  a  latency  period  of  between  12  and 
36  hr,  and  then  a  slow  increase  to  35%  after  48  to 
72  hr,  respectively.  (Miller-PTT) 
W90-00441 


STUDY  OF  METAL  POLLUTION  (CD,  CU,  PB, 
ZN)  ALONG  THE  ATLANTIC  COAST  OF  MO- 
ROCCO BETWEEN  KENITRA  AND  TEMARA 
(ETUDE  DE  LA  POLLUTION  METTALLIQUE 
(CD,  CU,  PB,  ZN)  DU  LITTORAL  ATLANTI- 
QUE  MAROCAIN  ENTRE  KENITRA  ET 
TEMARA). 

Mohammed  V  Univ.,  Rabat  (Morocco).  Lab.  de 
Microbiologie. 

M.  Mahyaouhi,  M.  Saghi,  and  I.  Kharchaf. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1639- 
1655,  1989.  4  fig,  5  tab,  17  ref.  English  summary. 

Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Morocco,  "Marine  environment, 
"Cadmium,  "Copper,  "Lead,  "Zinc,  Heavy  metals, 
Toxicity,  Coastal  areas. 

Among  the  natural  biotopes,  the  marine  environ- 
ment is  the  most  sensitive  to  pollution.  Atmospher- 
ic contributions,  voluntary  or  accidental  dis- 
charges, and  industrial  and  urban  discharge  into 
rivers  use  the  ocean  as  a  natural  repository,  and 
transform  the  coasts  (in  particular)  to  a  vulnerable 
zone.  The  throwing  oui  of  materials  that  are  rich 


in   toxic  metals  is  dangerous  for   mi  ri  'irees 

and  human  health  I  lie  metallic  pollution  of  idr 
Moroccan  Atlantic  coast  between  Kenilra  and 
Temara  (where  the  Boil  Kegreg  River  flows  be- 
tween the  towns  of  Rabat  and  Sale  and  the  \ 
River  near  Mehdia)  was  studied  loi  18  months 
The  coastal  samples  from  the  ecosystem  (mussel 
and  sediments)  were  collected  regularly  at  low 
tide.  Cadmium,  copper,  lead  and  zinc  were  ana- 
lyzed by  flarne  atomic  spectrophotometry.  Ac- 
cording to  the  metallic  concentrations  for  analyzed 
samples,  the  following  hierarchy  was  established: 
(I)  mussels;  Zn  >  Cu  >  Pb  >  Cd,  (2)  shells  of 
mussels;  Zn  >  Pb  >  Cu  >  Cd,  (3)  sediments;  Zn 
>  Pb  >  Cu  >  Cd.  The  heavy  metals  were  proc- 
essed by  correspondence  factorial  analysis  and  by 
ascending  hierarchical  classification.  Analysis  of 
the  results  reveals  a  very  important  chemical 
bioaccumulation  in  the  filtering  mollusks  and  sedi- 
ments. (Author's  abstract) 
W90-00444 


ESTIMATION  OF  MIXING  RATES  IN  WEST- 
ERN LAKE  ONTARIO  SEDIMENTS  BY 
FINITE  ELEMENT  ANALYSIS  OF  210PB  PRO- 
FILES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-00447 


IMPACT  OF  TOXIC  CHEMICALS  ON  LOCAL 
WASTEWATER  TREATMENT  PLANT  AND 
THE  ENVIRONMENT. 

Toledo  Univ.,  OH. 

G.  F.  Bennett. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.   13,  No.  3,  p  201-212,  May-June 

1989.  2  fig,  12  tab,  15  ref. 

Descriptors:  "Water  pollution  effects,  "Toxic 
wastes,  "Wastewater  treatment,  "Pretreatment  of 
wastewater,  "Environmental  effects,  Biological 
wastewater  treatment,  Regulations,  Sewers,  Toxic- 
ity. 

Because  toxic  chemicals  being  discharged  to 
sewers  were  simultaneously  interfering  with 
wastewater  treatment  processes  of  municipal,  bio- 
logical treatment  plants  and  were  passing  through 
these  plants  to  negatively  impact  the  bodies  of 
water  to  which  these  plants  were  discharging,  the 
U.S.  Environmental  Protection  Agency  issued  reg- 
ulations governing  industrial  discharges  to  munici- 
pal sewers.  These  'Pretreatment  Regulations'  limit 
industrial  discharges  to  municipal  sewers  of  heavy 
metals,  oil  and  grease,  acids  and  bases,  and  toxic 
organic  chemicals.  The  evolution  of  these  regula- 
tions is  discussed,  along  with  the  basis  for  the 
regulations,  the  types  of  regulations  (categorical 
and  local),  and  the  rationale  for  the  promulgation 
based  on  the  impacts  of  toxic  chemicals  on  the 
treatment  plant  and  receiving  system.  Finally,  the 
expected  results  of  these  regulation  in  reducing 
industrial  discharges  of  toxic  chemicals  is  dis- 
cussed. The  primary  emphasis  of  the  program  is  to 
control  the  discharge  of  toxic  substances  into  the 
environment.  Most  toxic  substances  that  enter  a 
publicly  operated  treatment  works  (POTW)  either 
leave  in  the  effluent  or  are  concentrated  in  the 
sludge.  Regulations  are  needed  to  control  the 
amount  of  sludge  contaminants,  and  the  pretreat- 
ment program  will  have  a  major  impact  on  the 
quality  of  sewage  sludge  by  removing  (or  eliminat- 
ing) potential  contaminants  at  the  source  (and 
before  the  wastewater  reaches  the  sewer). 
Wastewater  contamination  can  have  serious  im- 
pacts on  the  operation  of  a  POTW  and  the  sewer 
lines  leading  to  it.  Low  pHs  will  seriously  deterio- 
rate concrete  sewer  lines.  The  potential  acidifica- 
tion could  occur  in  the  sewer  with  conversion  of 
the  cyanide  ion  to  toxic  HCN  gas.  Oil  and  grease 
discharges  present  a  potential  for  blockages  or  fire 
and/or  explosion.  Heavy  metals  and  organics  may 
inhibit  biological  processes  and/or  contaminate  the 
sludge.  Ultimately,  the  EPA  estimates  that  full 
implementation  of  the  pretreatment  regulations  for 
existing  sources  will  bring  about  a  reduction  of 
94%  of  the  heavy  metals  and  47-60%  of  the  pri- 
mary organics  discharged  to  sewers.  (Miller-PTT) 
W90-00448 


INNOVATIVE    HYDROGEOLOGU     Slinsf, 

I- OK   DISPOSAL  Of   LOW-LEVEL  KADIOAf 

1 1  VI    WAS  I  IS 

I  01  primary  bibliographic  entry  so-  I  it  Id  'I 
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ANAI.KOHK  BIODEGRADATION  Of  SEIKO- 
'.I  \  S(  lisiin  TED  AND  SULFONATED  HI  \- 
ZENE  AQUD7EB  CONTAMINANTS. 

Oklahoma   Univ  ,   Norman    Dept    of  Botany  and 

Microbiology. 

1.  P  Kuhn.and  J   M   Suflita 

Hazardous      Waste     and      Hazardous     Materials 

HWHME2,  Vol   6,  No   2,  p  121-133,  Spring 

4  tab,  56  ref.  EPA  assistance  agreements  no   (  B 

812808  and  CR-8 13559. 

Descriptors:  "Fate  of  pollutants,  "Biodegradation, 
"Aquifers,  "Groundwater  pollution,  "Hazardous 
materials,  "Benzenes,  Anaerobic  metabolism. 
Methane,  Nitrogen,  Contamination,  Sulfates. 

A  literature  survey  of  ground  water  contaminants 
indicated  that  aquifers  are  repositories  for  hazard- 
ous wastes,  including  N-substituted  and  Substitut- 
ed benzene  derivatives.  The  susceptibility  of  sever- 
al anilines,  benzamides,  benzenesulfonic  acids  and 
benzenesulfonamides  to  anaerobic  metabolism  by 
aquifer  microorganisms  was  examined.  Under  sul- 
fate-reducing  and  methanogenic  conditions,  the 
carboxylated  anilines  were  biotransformed  within  1 
to  3  months  while  unsubstituted  or  methylated 
anilines  required  longer  incubation  times  Benzam- 
ide  as  well  as  an  aryl  methyl  and  an  N-methyl 
derivative  were  biodegraded  under  both  redox 
conditions.  The  anaerobic  degradation  of  the  N- 
methylated  benzamide  was  favored  in  sulfate-re- 
ducing  rather  than  methanogenic  incubations. 
However,  the  addition  of  a  second  N-alkyl  group 
rendered  the  resulting  compounds  resistant  to  an- 
aerobic decay.  Only  1  of  7  bensenesulfonates  and  2 
of  5  benzenesulfonamides  proved  amenable  to  an- 
aerobic metabolism.  It  was  found  that  37-75%  of 
the  theoretically  expected  amount  of  the  methane 
from  aquifer  slurries  amended  with  the  aminoben- 
zoic  acids,  benzamide,  and  p-toluamide.  In  the 
sulfate-reducing  aquifer  slurries,  89-100%  of  the 
oxidized  benzamide,  p-toluamide  and  N-methyl- 
benzamide  could  be  accounted  for  by  sulfate  re- 
duction. These  results  help  indicate  which  hazard- 
ous waste  constituents  will  likely  persist  in  anoxic 
aquifers  and  the  types  if  chemical  substitution  pat- 
terns that  favor  anaerobic  biotransformation.  (Au- 
thor's abstract) 
W90-00462 


IDENTIFICATION  OF 

TRIS(CHLOROPHENYL)METHANOL  IN 

BLUBBER  OF  HARBOR  SEALS  FROM  PUGET 
SOUND. 

California  Univ.,  Santa  Cruz.  Inst,  of  Marine  Sci- 
ences. 

W.  Walker,  R.  W.  Risebrough,  W.  M.  Jarman,  B. 
W.  de  Lappe,  and  J.  A.  Tefft. 

Chemosphere  CMSHAF,  Vol.  18,  No.  9-10,  p 
1799-1804,  1989.  4  fig,  6  ref. 

Descriptors:  "Seals,  "Bioaccumulation,  "Organic 
compounds,  "Chlorinated  hydrocarbons,  "Haloge- 
nated  pesticides,  "Water  pollution  sources,  Pollut- 
ant identification. 

A  compound  detected  in  extracts  of  blubber  of 
harbor  seals,  Phoca  vitulina,  found  dead  in  Puget 
Sound  in  the  northwestern  United  States  over  the 
period  1972-1982         was         identified         as 

tris(chlorophenyl)methanol  from  its  mass  spectral 
characteristics  and  by  synthesis.  Concentrations  in 
harbor  seal  blubber  ranged  from  23  to  750  nano- 
grams/g  of  the  lipid  weight  and  showed  no  evident 
changes  over  the  time  interval  of  the  study.  Con- 
centrations were  highly  correlated  with  those  of 
most  of  the  other  organochlorines  detected  in  the 
harbor  seal  extracts,  indicating  a  similar  pattern  of 
uptake  and  accumulation.  The  compound  is  used  in 
the  manufacture  of  optically  active  polymers 
which  appear  to  be  a  plausible  source  of  this 
pollutant  in  the  environment.  (Author's  abstract) 
W90-00471 
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AQUEOUS  PHOTOLYSIS  OF  THE  IRON  (III) 
COMPLEXES  OF  NTA,  EDTA  AND  DTPA. 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

A.  Svenson,  L.  Kaj,  and  H.  Bjoerndal. 
Chemosphere   CMSHAF,   Vol.    18,    No.   9-10,    p 
1805-1808,  1989.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Photolysis,  "Iron,  *Detergents,  'Bio- 
degradation,  *Fate  of  pollutants,  Sweden,  Degra- 
dation. 

The  rate  of  photolysis  of  iron  complexes  with 
three  common  complexing  agents,  nitrilo-triacetic 
acid  (NTA),  ethylenediaminine-tetraacetic  acid 
(EDTA)  and  diethylenetriamine-pentaacetic  acid 
(DTPA)  was  analyzed.  Aqueous  solutions  of  each 
complex  were  illuminated  in  a  Xenotest  1200. 
Using  a  sun  spectrum  from  60  degrees  N  (Stock- 
holm latitude),  environmentally  related  half  life- 
times were  43,  11  and  8  min  for  the  three  1:1 
complexes  (NTA,  EDTA,  and  DTPA,  respective- 
ly) dissolved  in  the  top  layer  of  a  water  system  and 
illuminated  at  the  yearly  maximum  of  sun  light  in 
the  specified  area.  In  the  environment  several  fac- 
tors operate  to  reduce  this  rate,  such  as  the  daily 
and  yearly  periodicity  of  incident  light,  weather 
conditions  like  cloudiness,  shadowing  effects  of 
surface  and  shore  vegetation,  absorption  and  scat- 
tering by  suspended  solids,  dissolved  organic  com- 
pounds and  planctic  organisms.  However,  photo- 
lytic  degradation  pathways  seem  to  be  an  impor- 
tant environmental  fate  of  these  substances.  (Au- 
thor's abstract) 
W90-00472 


VERTICAL  DISTRIBUTION  OF  ALIPHATIC 
AND  AROMATIC  HYDROCARBONS  IN  MUS- 
SELS FROM  THE  AMPOSTA  OFFSHORE  OIL 
PRODUCTION  PLATFORM  (WESTERN  MEDI- 
TERRANEAN). 

Centro  de  Investigacion  y  Desarrollo,  Barcelona 
(Spain).  Environmental  Chemistry  Dept. 
M.  Soler,  J.  O.  Grimalt,  and  J.  Albaiges. 
Chemosphere   CMSHAF,   Vol.    18,   No.    9-10,   p 
1809-1819,  1989.  4  fig,  1  tab,  27  ref. 

Descriptors:  *Path  of  pollutants,  *Mussels,  "Bioac- 
cumulation,  *Oil  pollution,  *Aliphatic  hydrocar- 
bons, Mediterranean  Sea,  Aromatic  compounds, 
Water  pollution  sources,  Spatial  distribution. 

The  qualitative  distributions  of  aliphatic  hydrocar- 
bons in  mussels  adhered  to  the  legs  of  an  oil 
production  platform  (Amposta,  Western  Mediter- 
ranean) have  evidenced  local  (diesel  oil)  and 
chronic  inputs  (middle  East  crude  oils)  as  the  main 
pollutant  sources  in  the  area.  Quantitative  data 
have  shown  that  aromatic  hydrocarbons  are  selec- 
tively accumulated  with  the  age  of  mussels  and  are 
more  evenly  distributed  through  the  water  column. 
Background  concentrations  of  petrogenic  aliphatic 
hydrocarbons  in  mussels  living  in  the  vicinity  of 
the  oil  platforms  have  been  established  in  the  range 
of  25-40  micrograms/g  dry  weight.  (Author's  ab- 
stract) 
W90-00473 


SELECTIVE  ACCUMULATION  OF  CHLORIN- 
ATED PARAFFINS  (C12  AND  C16)  IN  THE  OL- 
FACTORY ORGAN  OF  RAINBOW  TROUT. 

Uppsala  Univ.  (Sweden).  Dept.  of  Toxicology. 

P.  O.  Damerud,  A.  Bergman,  B.  O.  Lund,  and  I. 

Brandt. 

Chemosphere   CMSHAF,   Vol.    18,    No.   9-10,    p 

1821-1827,  1989.  2  fig,  29  ref. 

Descriptors:  *Trout,  *Bioaccumulation,  "Chlorin- 
ated hydrocarbons,  "Toxicity,  *Path  of  pollutants, 
Biological  magnification,  Gills,  Adsorption,  Olfac- 
tory organs. 

Three  C14-labelled  polychloroalkanes  (C12  and 
C16),  representing  low  (23%  CI  by  weight), 
medium  (51%),  and  highly  (68%)  chlorinated  par- 
affin (CP)  mixtures,  were  presented  to  rainbow 
trout  via  the  water.  The  uptake  in  fat-rich  tissues 
was  positively  correlated  to  the  degree  of  chlorina- 
tion  of  the  preparations.  All  preparations  gave  rise 
to  a  high  and  selective  uptake  of  radioactivity  in 
the  olfactory  organ  and  gills.  This  selective  radio- 


labelling  may  reflect  a  general  ability  of  these 
organs  to  enrich  xenobiotics  from  the  surrounding 
water.  The  olfactory  organ  may  be  a  hitherto 
unforseen  target  for  toxic  environmental  pollutants 
in  fish.  (Author's  abstract) 
W90-00474 


AQUEOUS  SOLUBILITY  AND  N-OCTANOL/ 
WATER  PARTITION  COEFFICIENT  CORRE- 
LATIONS. 

Rhone-Poulenc  S.A.,  Paris  (France). 

P.  Isnard,  and  S.  Lambert. 

Chemosphere   CMSHAF,   Vol.    18,   No.   9-10,   p 

1837-1853,  1989.  4  fig,  2  tab,  20  ref. 

Descriptors:  "Hydrocarbons,  "Fate  of  pollutants, 
"Solubility  coefficient,  "Theoretical  analysis, 
Model  studies,  Bioaccumulation,  Regression  analy- 
sis, Mathematical  studies. 

Various  parameters  such  as  the  bioaccumulation 
coefficient  or  the  organic  carbon  partition  coeffi- 
cient, are  required  for  studying  the  fate  of  chemi- 
cals in  the  environment.  The  literature  offers  about 
fifteen  cases  of  correlations  between  solubility  and 
n-octanol/water  partition  coefficient  with,  for 
some  of  them,  and  for  solids,  a  third  variable:  the 
fusion  point.  However,  the  coefficients  are  often 
the  results  of  theoretical  considerations  and  the 
size  of  the  data  base  is  often  small.  A  study  con- 
ducted on  300  products  showed  the  importance  of 
the  size  of  the  data  base.  The  coefficients  obtained 
in  practice  were  different  from  those  which  had 
been  calculated  theoretically.  In  particular,  the  in- 
troduction of  a  fusion  point  correction  appears  to 
be  justified  only  to  a  limited  extent.  Progress  to- 
wards developing  reliable  correlations  between  oc- 
tanol/water  partition  coefficients  and  solubility 
must  involve  statistical  regression  of  large  data 
bases  and  completed  theoretical  analyses  to  suggest 
the  correct  form  of  the  correlation  equation  and 
provide  insights  into  the  reason  for  the  magnitude 
of  the  parameter  values  and  their  variability. 
(Geiger-PTT) 
W90-00475 


RELATION  BETWEEN  THE  MOLECULAR 
STRUCTURE  AND  THE  ADSORPTION  OF 
ARYLCARBAMATE,  PHENYLUREA  AND  ANI- 
LIDE  PESTICIDES  IN  SOIL  AND  MODEL  OR- 
GANIC ADSORBENTS. 

Institut  de  Recherches  Chimiques,  Tervuren  (Bel- 
gium). 

L.  Pussemier,  R.  De  Borger,  P.  Cloos,  and  R.  Van 
Bladel. 

Chemosphere  CMSHAF,  Vol.  18,  No.  9-10,  p 
1871-1882,  1989.  6  tab,  15  ref. 

Descriptors:  "Path  of  pollutants,  "Adsorption, 
"Pesticides,  "Aromatic  compounds,  "Molecular 
structure,  Carbamate  pesticides,  Soils,  Model  stud- 
ies, Organic  compounds,  Peat  soils,  Soil  types, 
Sand,  Silt,  Fate  of  pollutants. 

The  adsorption  behavior  of  12  aryl  N-methylcarba- 
mates  in  a  few  typical  agricultural  soils  (silt,  silt 
loam,  sand,  sand-podzol)  and  in  a  peat  were  com- 
pared by  using  other  molecular  parameters  in  addi- 
tion to  the  hydrophobic  one.  The  study  was  ex- 
tended to  organic  adsorbents  used  in  chromatogra- 
phy, as  well  as  to  other  homologous  series  of 
agrochemicals,  i.e.  16  phenylureas  and  13  anilides. 
The  adsorption  experiments  were  preformed  by 
shaking  1  to  3  g  of  air-dried  soil  or  0.1  to  0.5  g  of 
organic  adsorbent  with  10  ml  of  the  pesticides 
solution  during  2  hr  at  25  C.  After  centrifugation 
the  solute  concentration  in  the  supernatant  was 
measured  by  liquid  scintillation  technique  with  the 
conventional  corrections  made  for  quenching.  The 
amount  adsorbed  was  obtained  by  difference  be- 
tween a  blank  without  adsorbent  and  the  deter- 
mined equilibrium  concentration.  The  most  signifi- 
cant relation  was  obtained  with  a  multilinear  com- 
bination of  the  hydrophobicity  constant  and  the 
Hildebrand's  constant  which  is  influenced  by  the 
molecular  interactions  properties  of  the  aromatic 
ring  of  the  solutes.  (Geiger-PTT) 
W90-00476 


QUANTIFYING  THE  SORPTION  OF  ORGAN- 
IC CHEMICALS  ON  SEDIMENTS. 


Sources  Of  Pollution — Group  5B 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
S.  M.  Schrap,  and  A.  Opperhuizen. 
Chemosphere   CMSHAF,    Vol.    18,   No.    9-10,   p 
1883-1893,  1989.  2  fig,  4  tab,  27  ref. 

Descriptors:  "Path  of  pollutants,  "Sorption,  "Or- 
ganic compounds,  "Organic  carbon.  Sediments, 
Chlorobenzenes,  Quantitative  analysis,  Mathemati- 
cal studies,  Model  studies. 

Since  organic  carbon  normalized  sorption  coeffi- 
cients do  appear  to  be  dependent  on  the  type  of 
sediment,  and  are  thus  not  generally  applicable  to 
characterize  the  sorption  properties  of  chemicals, 
the  use  of  a  reference  compound  to  quantify  the 
sorption  of  nonpolar  organic  chemicals  is  pro- 
posed. The  hypothesis  that  nonpolar  chemicals 
sorb  in  a  constant  ratio,  independent  of  the  sedi- 
ment, was  investigated.  Evidence  for  this  hypothe- 
sis is  shown  with  data  from  the  literature.  The 
sorption  properties  of  nonpolar  compounds  on  dif- 
ferent sediments  can  be  compared  if  the  differences 
between  the  sediments  are  normalized  with  a  refer- 
ence chemical  rather  than  with  the  organic  carbon 
content.  Sediments  with  an  organic  carbon  content 
of  less  than  0.1%  seem  to  be  unsuitable,  because 
the  compounds  do  not  sorb  mainly  on  the  organic 
carbon,  but  also  on  other  parts  of  the  sediment. 
Sorption  coefficients  of  compounds  with  aqueous 
solubilities  in  the  microgram/liter  range  or  octa- 
nol-water  partition  coefficients  of  more  than 
100,000  are  strongly  influenced  by  the  experimen- 
tal techniques  used.  For  these  compounds  the  sorp- 
tion coefficients  measured  by  different  techniques 
are  less  comparable.  To  enable  comparison  of  sorp- 
tion coefficients  of  hydrophobic  chemicals,  the  use 
of  a  chlorobenzene  as  a  reference  compound  in 
sorption  experiments  is  suggested.  (Author's  ab- 
stract) 
W90-00477 


INFLUENCE   OF   CHLORINATION   PH    AND 

CHLORINE  DOSE  ON  THE  FORMATION  OF 

MUTAGENIC  ACTIVITY  AND  THE  STRONG 

BACTERIAL  MUTAGEN  3-CHLORO-4-(DICH- 

LOROMETHYL)-5-HYDROXY-5(2H)- 

FURANONE  (MX)  IN  WATER. 

Abo  Akademi,  Turku  (Finland).  Dept.  of  Organic 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-00478 


PARAMETERS  FOR  PREDICTING  FATE  OF 
ORGANOCHLORINE  PESTICIDES  IN  THE 
ENVIRONMENT:  I.  OCTANOL-WATER  AND 
AIR-WATER  PARTITION  COEFFICIENTS. 

Yokohama  National  Univ.  (Japan).  Dept.  of  Mate- 
rial Science  and  Chemical  Engineering. 
Kawamoto,  and  K.  Urano. 

Chemosphere  CMSHAF,  Vol.  18,  No.  9-10,  p 
1987-1996,  1989.  6  fig,  3  tab,  26  ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Haloge- 
nated  pesticides,  "Fate  of  pollutants,  Solubility  co- 
efficient, Air-water  interfaces,  Adsorption,  Insecti- 
cides, Fungicides,  Biodegradation. 

Octanol-water  partition  coefficients  and  air-water 
partition  coefficients  of  10  principal  organochlor- 
ine  pesticides  (thiobencarb,  chloropicrin,  chloroth- 
alonil,  chlornitrofen,  fenvalerate,  quintozene  trich- 
lorfon  dichlorvos,  tetrachlorophthalide,  and 
DCIP)  were  obtained  as  basic  data  for  predicting 
their  fate  in  the  environment.  The  octanol-water 
partition  coefficients  were  in  the  wide  range  from 
10  to  1,000,000  and  approximately  correlated  with 
the  solubilities  in  water.  The  air-water  partition 
coefficients  were  also  in  the  wide  range  from 
.0000001  to  .01  and  the  values  for  chloropicrin, 
dichlorvos,  DCIP  and  quintozene  were  relatively 
high.  (Author's  abstract) 
W90-00480 


CONTAMINATION    OF    FISH    BY    2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXIN:  A 

SURVEY   OF  FISH   FROM   MAJOR   WATER- 
SHEDS IN  THE  UNTIED  STATES. 

Environmental  Research  Lab.-Duluth,  MN. 
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Group  5B — Sources  Of  Pollution 


For  primary  bibliographic  entry  see  Field  5C 
W90-0O481 


TRIBUTYLTIN  IN  THE  ENVIRONMENT- 
SOURCES,  FATE  AND  DETERMINATION:  AN 
assf:ssment  OF  PRESENT  STATUS  AND  RE- 
SEARCH NEEDS. 

Station  Federale  de  Recherches  en  Arboriculture, 
Viticulture  et  Horticulture  de  Waedenswil  (Swit- 
zerland). 

M.  D.  Mueller,  L.  Renberg,  and  G.  Rippen. 
Chemosphere   CMSHAF,    Vol.    18,    No.    9-10    p 
2015-2042,  1989.  1  tab,  100  ref. 

Descriptors:  *Path  of  pollutants,  'Water  pollution 
sources,  'Pesticides,  'Fate  of  pollutants,  'Pollutant 
identification,  Metals,  Toxicity,  Aquatic  life, 
Bioaccumulation,  Degradation,  Sediments,  Sludge] 
Gas  chromatography,  Tin,  Tributyltin. 

The  present  status  and  the  need  for  further  re- 
search on  toxicity,  sources,  fate  and  determination 
of  tributyltin  (TBT)  in  the  environment  was  as- 
sessed. Emphasis  in  this  areas  has  been  on  informa- 
tion which  may  have  an  impact  on  the  regulation 
concerning  the  use  of  TBT.  The  evaluation  of 
available  data  shows  that  the  toxicity  of  TBT 
towards  aquatic  organisms,  which  tend  to  be  the 
most  exposed  and  sensitive,  is  well  documented. 
The  main  release  of  TBT  progresses  into  the  aquat- 
ic environment.  No  significant  reduction  of  TBT 
levels  in  the  technosphere  (e.g.  sewage  treatment 
plants)  is  supposed  to  occur.  Degradation  of  TBT 
in  the  aquatic  environment  is  a  slow  process.  Half- 
lives  range  from  1  to  3  weeks  under  optimal  condi- 
tions to  several  years  under  anaerobic  conditions. 
TBT  accumulates  in  sewage  sludges,  sediments  and 
biota.  High  residue  levels  in  sewage  sludge  indicate 
sources  other  than  antifouling  paints.  The  present 
situation  of  TBT  pollution  in  the  aquatic  environ- 
ment is  reflected  in  several  recent  publications. 
Levels  of  TBT  determined  in  surface  water  are 
often  higher  than  the  no  observed  effect  levels  for 
sensitive  stages  of  aquatic  organisms.  There  is  still 
a  lack  of  knowledge  of  TBT  levels  in  most  com- 
partments of  the  environment.  Analytical  methods 
are  available  for  the  determination  of  TBT  and  its 
degradation  products  at  trace  levels.  A  preferred 
method  is  gas  chromatography  combined  with  a 
highly  specific  and  sensitive  detector.  In  this  re- 
spect, interlaboratory  comparisons  and  quality  as- 
surance programs  are  recommended.  (Author's  ab- 
stract) 
W90-00482 


BUTYLTINS  IN  SEDIMENTS  FROM  BOSTON 
HARBOR,  USA. 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

N.  S.  Makkar,  A.  T.  Kronick,  and  J.  J.  Cooney 
Chemosphere   CMSHAF,   Vol.    18,   No    9-10    d 
2043-2050,  1989.  1  fig,  1  tab,  21  ref.  MIT  Sea  Grant 
College  Grant  No.  5-21092. 

Descriptors:  'Path  of  pollutants,  'Boston  Harbor, 
'Marine  sediments,  'Water  pollution  sources, 
'Boating,  Fate  of  pollutants,  Degradation,  Massa- 
chusetts, Tributyltin. 

Sediments  from  12  sites  in  Boston  Harbor  collected 
during  the  winter,  summer  and  fall  of  1988  were 
assayed  for  butyltin  (TBT)  by  atomic  absorption 
spectrophotometry.  The  highest  levels  of  TBT 
were  found  at  sites  where  commercial  or  pleasure 
boats  were  moored,  where  ocean  going  vessels 
dock,  and  at  a  former  shipyard.  Little  or  no  TBT 
was  detected  at  sites  which  do  not  have  a  history 
of  significant  boating  activity.  Dibutyltin  and  mon- 
obutyltin  were  also  detected  at  most  sites,  indicat- 
ing that  degradation  of  TBT  occurs  at  these  sites 
Although  microbial  action  is  regarded  as  the  chief 
mode  of  degradation,  chemical  and  photochemical 
processes  may  also  be  involved.  (Author's  abstract) 


BIOACCUMULATION     AND     ELIMINATION 
OF  TETRACHLOROBENZYLTOLUENE 

(TCBT)  BY  THE  RAT  AND  BY  FISH. 

Centre    d'Application    de     Levallois,     Levallois- 
Perret  (France).  Analytical  Dept. 


M.  Bouraly,  and  R  J   Millischer. 

Chemosphere   CMSHAF,    Vol     18,    No    9-10    d 

2051-2063,  1989.  4  fig,  5  tab,  15  ref. 

Descriptors:  'Bioaccumulation,  'Polychlorinatcd 
biphenyls,  'Rodents,  'Fish,  'Path  of  pollutants, 
Toxicity,  Depuration. 

A  comparative  study  has  been  made  of  the  bioac- 
cumulation and  elimination  by  fish  and  the  ral  of 
tetrachlorobenzyltoluene  (TCBT),  a  substance  re- 
cently proposed  as  a  substitute  for  polychlorobi- 
phenyl  (PCB),  and  DP5,  a  pentachlorobiphenyl 
mixture  (PCB-5  CI).  The  study  relating  to  fish 
(Brachydanio  rerio)  comprised  a  30-day  accumula- 
tion period  followed  by  a  30-day  elimination 
period.  Nominal  concentrations  of  TCBT  and 
PCB-5  CI,  respectively,  in  the  water,  were  1  mg/ 
liter  in  both  cases.  The  study  relating  to  the  rat 
comprised  a  90-day  treatment  period  followed  by  a 
30-day  elimination  period.  The  animals  were  ex- 
posed by  oral  (gavage)  to  doses  of  0,  5,  30,  and  200 
mg/kg/day  in  the  case  of  TCBT  and  to  the  single 
dose  of  5  mg/kg/day  in  the  case  of  PCB-5  CI 
Concentrations  of  TCBT  and  PCB-5  CI  in  rat  liver 
and  fats,  in  whole  body  tissues  of  fish  and  in  water 
were  measured  by  gas  chromatography,  using  an 
electron  capture  detector.  Results  showed  a  clear 
difference  between  TCBT  and  PCB-5  CI.  In  fish, 
bioaccumulation  of  TCBT  was  relatively  slight 
and  the  50%  depuration  time  was  approximately 
26  days;  in  rat  liver  and  fats,  TCBT  was  also  only 
weakly  accumulated  and  rapidly  eliminated.  This 
contrasted  sharply  with  the  findings  for  PCB-5  CI, 
namely  high  accumulation  potential  and  slow 
elimination.  Observed  rates  of  bioaccumulation 
and  elimination  of  TCBT  and  PCB-5  CI  by  the  rat 
were  in  good  agreement  with  the  toxicological 
findings  for  the  same  species.  (Author's  abstract) 
W90-00484 


PCBS  AND  DDT  IN  SAGINAW  BAY  WHITE 
SUCKERS. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
D.  W.  Kononen. 

Chemosphere  CMSHAF,  Vol.  18,  No.  9-10  n 
2065-2068,  1989.  2  tab,  3  ref. 

Descriptors:  'Sucker,  *DDT,  'Polychlorinated  bi- 
phenyls, 'Path  of  pollutants,  Halogenated  pesti- 
cides, Chlorinated  hydrocarbons,  Bays,  Great 
Lakes,  Fish. 

Fillets  from  25  white  suckers  (Catostomus  com- 
mersom)  obtained  from  the  Saginaw  Bay,  Lake 
Huron  commercial  fishery  in  the  fall  of  1979  and 
the  spring  of  1980  were  analyzed  for  polychlori- 
nated biphenyls  (PCBs)  and  total  DDT  (DDE, 
DDD,  and  DDT)  by  gas  chromatography.  PCB 
levels  ranged  from  0.01-0.18  ppm  while  total  DDT 
levels  ranged  from  <  0.001-0.044  ppm.  These  re- 
sults combined  with  previous  survey  data,  indicate 
steady  declines  in  the  levels  of  these  contaminants 
in  Saginaw  Bay  suckers.  (Author's  abstract) 
W90-00485 


PHOTODEGRADATION  OF  2-ETHOXY-  AND 
2-BUTOXYETHANOL  IN  THE  PRESENCE  OF 
SEMICONDUCTOR  PARTICLES  OR  ORGAN- 
IC CONDUCTING  POLYMER. 

Turin  Univ.  (Italy).  Dipt,  di  Chimica  Analitica. 
For  primary  bibliographic  entry  see  Field  5D 
W90-00492 


REMOVAL   OF  COPPER   FROM   SOLUTION 
USING  MOSS. 

Pertanian    Malaysia    Univ.,    Serdang.     Dept.    of 

Chemistry. 

For   primary   bibliographic   entry   see   Field    5D 

W90-00496 


EFFECT  OF  PARTICLE  SIZE,  CHEMISTRY 
AND  MINERALOGY  OF  RIVER  SEDIMENTS 
ON  PHOSPHATE  ADSORPTION. 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 

of  Geography. 

M.  Stone,  and  A.  Mudroch. 

Environmental    Technology    Letters    ETLEDB, 


Vol    10,  No  5,  p  501-510,  May  \W>   i  fig,  4  tab   17 
ref 

Di    Criptori    'I'ath  of  pollutants,  'Nutrients    'Par- 
ticle si/.e,  'Phosphates,  'Lake  Erie,  'Adsorption, 
'Fate  of  pollutants,  Sediment  transport,  Pho 
rus,  Lake  sediments,  Minerals,  Fluvial  sediments 

Laboratory  experiments  studying  the  adsorption  of 
inorganic  phosphate  on  separated  particle  size  frac- 
tions of  two   river  sediments  from   the  drainage 
basin  of  Lake  Erie  suggested  that  panicle  size  had 
no  effect  on  the  adsorption  of  phosphate  Chemical 
composition  and  mineralogy  are  the  important  pa- 
rameters    controlling     adsorption-desorption     of 
phosphates  on  solid  particles  present  in  sediments 
Adsorption  data  for  all  particle  size  fractions  of 
quartz,  used  as  a  control  material,  and  sediments 
showed  a  general  pattern:  with  an  increasing  con- 
centration of  P  in  water  the  amount  of  the  ad- 
sorbed P  increased.  Particles  between  34  and  500 
micrometers  exhibited  the  lowest  adsorption.  The 
finest  particle  size  fraction,  in  this  study  the  <  13 
micrometer   particle  size   fraction,   was  the  most 
active    in    phosphate    adsorption/desorption,    and 
subsequently  may  play  an  important  role  in  influ- 
encing the  availability  of  this  nutrient  for  biotic 
uptake  in  lakes.  During  high  discharge  many  rivers 
in  southwestern  Ontario  have  elevated  levels  of 
dissolved  inorganic  P  and,  according  to  this  study, 
increased  adsorption  of  P  onto  the  <  13  microme- 
ter sediment  particle  size  fraction  would  occur. 
However,  upon  transport  of  this  sediment  fraction 
into  a  lake  with  low  concentrations  of  dissolved  P 
(10  to  30  micrograms  P/liter),  there  is  a  potential 
for  sediment-associated   P  to  desorb  in  the  lake 
water  thus  increasing  the  concentration  of  soluble 
P  in  the  lake.  The  <   13  micrometer  particle  size 
fraction   in   tested   tributary   sediments   contained 
efficient  adsorbers,  particularly  clays,  mainly  kao- 
hnite,  ilhte,  pyrophyllite,  Fe  and  Mn  oxides/hy- 
droxides and   organic   matter.   The   methodology 
developed   in   this  study  for  the  investigation  of 
phosphate  adsorption  on  individual   particle  size 
fractions  of  river  sediments  in  a  Lake  Erie  drainage 
basin  can  be  used  for  further  investigation  of  other 
nutrients  and  contaminants  associated  with  river 
and  lake  sediments.  Results  obtained  in  phosphate 
adsorption   experiments  by   this  study  may  have 
potential  use  in  models  which  predict  the  capacity 
of  sediment  to  supply  P  to  phytoplankton  and  to 
calculate  available  P  target  loads  for  lakes.  (Au- 
thor's abstract) 
W90-00503 


PREDICTING  THE  AVERAGE  MOVEMENT 
OF  REACTIVE  SOLUTES  IN  SOILS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils 
W.  J.  Bond,  and  D.  E.  Smiles. 
Soil  Use  and  Management  SUMAEU,  Vol.  4,  No. 
4,  p  115-120,  December  1988.  4  fig,  2  tab,  17  ref. 
Australian  Water  Research  Advisory  Council 
Project  No.  84/164. 

Descriptors:  'Path  of  pollutants,  'Mathematical 
studies,  'Solute  transport,  'Soil  water,  'Infiltra- 
tion, 'Adsorption,  Anions,  Chlorides,  Drainage, 
Mathematical  models,  Ion  exchange. 

Simple  equations  are  presented  to  predict  the 
movement  of  a  solute  front  in  response  to  a  given 
net  cumulative  flux  of  water.  These  equations  do 
not  require  the  assumption  that  the  water  content 
is  at  field  capacity  following  water  inflow,  but  may 
be  simplified  to  that  case.  Equations  are  presented 
both  for  inert  solutes  and  for  anions  and  cations 
that  react  with  soils  through  which  they  pass.  The 
use  of  the  equations  is  illustrated  with  simple  hypo- 
thetical examples  and,  in  one  case,  with  field  data 
for  the  movement  of  sodium  chloride.  The  equa- 
tions may  also  be  inverted  to  calculate  net  drainage 
fluxes  if  the  mean  position  of  a  tracer  is  known  and 
is  below  the  root  zone.  (Author's  abstract) 
W90-00506 


METAL  POLLUTION  OF  RIVER  MSIMBAZI, 
TANZANIA. 

Tropical  Pesticides  Research  Inst.,  Arusha  (Tanza- 
nia). 
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J.  Ak'habuhaya,  and  M.  Lodenius. 

Environment  International,  Vol.  14,  No.  6,  p  511- 

514.  1989.  1  fig.  2  tab,  17  ref. 

Descriptors:  *Water  pollution  sources,  'Heavy 
metals,  'Tanzania,  'Stream  pollution,  'Bioaccumu- 
lation,  'Pollutant  identification,  Mercury,  Chromi- 
um, Copper,  Zinc,  Iron,  Nickel,  Cadmium,  Manga- 
nese, Aluminum,  Sediments. 

The  Msimbazi  River  in  Dar  es  Salaam,  E.  Tanzania 
is  polluted  with  industrial,  urban,  and  agricultural 
waste  waters.  A  preliminary  investigation  on  the 
extent  of  metal  pollution  (Hg,  Cr,  Cu,  Zn,  Fe,  Ni, 
Cd,  Mn,  Al)  was  made  from  samples  of  sediments 
and  biological  indicators.  There  were  in  general 
only  moderate  variations  between  the  metal  con- 
tents at  different  sampling  sites.  However,  the  sam- 
ples from  Luhanga  River  and  the  upper  part  of 
Msimbazi  River  usually  contained  lower  metal 
concentrations  than  samples  collected  further 
downstream.  The  mercury  content  in  all  samples 
was  generally  low  and  comparable  with  data  from 
other  areas  while  the  chromium  level  in  the  sedi- 
ments is  rather  low  compared  with  other  rivers. 
The  mean  copper  content  of  sediment  was  near 
background  values  from  other  countries.  There 
was  a  wide  variation  in  the  zinc  sediment  concen- 
trations, but  no  significant  pollution  source  was 
indicated.  The  iron  contents  also  showed  a  wide 
variation  in  both  sediments  and  plants.  Mean  nickel 
and  cadmium  sediment  concentrations  were  at  the 
same  level  as  reported  for  other  areas.  Aluminium 
contents  of  both  sediment  and  biological  samples 
were  highly  variable.  A  comparison  with  existing 
data  showed  that  the  metal  contents  in  the  River 
Msimbazi  ecosystem  were,  on  the  average,  normal. 
(White-Reimer-PTT) 
W90-00511 


HEAVY  METALS  IN  WATER,  SEDIMENTS, 
PLANTS  AND  FISH  OF  KALI  NADI  U.P. 
(INDIA). 

Aligarh  Muslim  Univ.  (India).  Environmental  Re- 
search Lab. 

M.  Ajmal,  R.  Uddin,  and  A.  Khan. 
Environment  International,  Vol.  14,  No.  6,  p  515- 
523,  1989.  1  fig,  5  tab,  52  ref. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'India,  'Stream  pollution,  Pollutant  identi- 
fication, Sediments,  Plants,  Fish,  Cadmium, 
Cobalt,  Chromium,  Copper,  Iron,  Manganese, 
Nickel,  Lead,  Zinc. 

The  distribution  of  heavy  metals  (Cd,  Co,  Cr,  Cu, 
Fe,  Mn,  Ni,  Pb,  Zn,)  in  the  water,  sediments, 
plants,  and  fish  samples  collected  from  the  Kali 
Nadi  (India)  were  determined.  The  results  showed 
there  was  considerable  variation  in  the  concentra- 
tion of  heavy  metals  from  one  sampling  station  to 
another  which  may  be  due  to  the  variation  in  the 
quality  of  industrial  and  sewage  wastes  being 
added  to  the  river  at  different  places.  The  follow- 
ing conclusions  were  drawn  based  on  the  pooled 
results  of  the  concentrations  of  the  metals  sampled 
in  the  water  and  sediments:  (1)  The  concentration 
of  cadmium  in  sediments  is  independent  of  its 
concentration  in  the  surrounding  water;  (2)  The 
concentration  of  iron,  manganese,  nickel,  copper, 
and  zinc  in  sediments  tends  to  increase  as  the 
concentration  of  the  corresponding  metal  increases 
in  the  surrounding  water;  and  (3)  There  is  no  clear 
cut  trend  indicated  between  the  concentration  of 
lead,  chromium  and  cobalt  in  sediments  and  the 
concentration  of  the  corresponding  metal  in  the 
surrounding  water.  No  such  conclusions  about  the 
concentrations  of  these  metals  in  fish  with  respect 
to  the  corresponding  concentrations  in  either  the 
sediments  or  surrounding  water  can  be  drawn  due 
to  the  few  number  of  observations.  (Author's  ab- 
stract) 
W90-0O512 


CONTAMINATION  OF  SOIL  AND  PLANT  BY 
RECYCLING  OF  SCRAP  PLASTICS. 

Hong  Kong  Baptist  Coll.,  Kowloon.  Dept.  of  Biol- 
ogy- 

V.  W.  D.  Chui,  G.  Y.  S.  Chan,  Y.  H.  Cheung,  and 
M.  H.  Wong. 
Environment  International,  Vol.  14,  No.  6,  p  525- 


529,  1989.  1  fig,  5  tab,  22  ref. 

Descriptors:  'Wastewater  pollution,  'Heavy 
metals,  'Hong  Kong,  'Plastics,  'Water  pollution 
sources,  Runoff,  Nickel,  Copper,  Manganese,  Alu- 
minum, Lead,  Fishkill,  Vegetation. 

The  effects  on  a  pond  of  a  small  factory  that 
recycled  plastics  by  removing  metals  from  plated 
surfaces  with  acid  were  investigated.  The  rinsing 
water  from  the  factory  was  discharged  into  an  old 
fish  pond,  eventually  causing  fish-kills  in  a  number 
of  nearby  fish  ponds  and  affecting  vegetable  culti- 
vations in  fields  on  the  downhill  side  of  the  factory 
due  to  runoff.  Both  vegetation  and  sediments  were 
sampled  at  ten  sites,  and  analyzed  for  heavy  metals 
using  inductively  coupled  plasma  emission  spectro- 
photometry. Nine  sites  showed  various  degrees  of 
contamination  and  the  remaining  site  was  unaffect- 
ed and  used  as  a  control.  The  most  polluted  site 
contained  385  mg/kg  Ni  and  194  mg/kg,  Cu  (total 
contents  in  soil),  compared  with  the  control  site 
which  contained  12  mg/kg  Ni  and  9  mg/kg  Cu.  It 
was  also  noted  that  the  metal  uptake  by  the  water 
spinach,  Ipomoea  aquatica,  was  significantly  corre- 
lated to  the  contents  of  exchangeable  metals  (ex- 
tracted by  1M  ammonium  acetate  in  the  soil). 
Several  grass  species  thriving  in  the  polluted  areas 
also  had  high  concentrations  of  Ni  and  Cu,  as  well 
as  other  metals  such  as  Mn,  Al  and  Pb  in  their 
tissues.  (Author's  abstract) 
W90-00513 


MICROORGANISMS:  INDICATORS  OF  POL- 
LUTION IN  INTEGRATED  LIVESTOCK-FISH 
FARMING  SYSTEMS. 

Central  Luzon  State  Univ.,  Munoz  (Philippines). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-0O514 


REMOVAL  OF  SOME  HEAVY  METALS  FROM 
POLLUTED  WATER  BY  AQUATIC  PLANTS: 
STUDIES  ON  DUCKWEED  AND  WATER 
VELVET. 

Indian  Inst,  of  Tech.,  New  Delhi.  Centre  for  Rural 
Development  and  Appropriate  Technology. 
For   primary   bibliographic   entry   see   Field    5D. 
W90-00528 


WATER  SOLUBILITY  ENHANCEMENTS  OF 
DDT  AND  TRICHLOROBENZENE  BY  SOME 
SURFACTANTS  BELOW  AND  ABOVE  THE 
CRITICAL  MICELLE  CONCENTRATION. 

Geological  Survey,  Denver,  CO. 

D.  E.  Kile,  and  C.  T.  Chiou. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  7,  p  832-838,  July  1989.  8 

fig,  2  tab,  18  ref 

Descriptors:  'Water  pollution  sources,  'Pesticides, 
'Surfactants,  Micelles,  Solubility,  DDT,  Trichlor- 
obenzenes,  Triton  X. 

Water  solubility  enhancements  of  l,l-bis(p-chloro- 
phenyl)-2,2,2-trichloroethane  (DDT)  and  1,2,3- 
trichlorobenzene  (TCB)  by  aqueous  surfactants 
below  and  above  their  critical  micelle  concentra- 
tions (CMCs)  have  been  studied  at  room  tempera- 
ture with  the  following  surfactants:  Triton  X-100, 
Triton  X-114,  Triton  X-405,  Brij  35,  sodium  dode- 
cyl  sulfate,  and  cetyltrimethylammonium  bromide. 
While  the  solubilities  of  DDT  and  TCB  are  greatly 
enhanced  by  all  surfactants  above  the  measured 
CMC,  DDT  also  exhibits  significant  solubility  en- 
hancements below  the  CMC  of  the  molecularly 
nonhomogeneous  surfactants  (the  Triton  series  and 
Brij  35).  The  plot  of  the  apparent  DDT  solubility 
against  the  concentration  of  Triton  and  Brij  surfac- 
tants shows  an  uprising  curve  below  the  nominal 
CMC,  which  is  attributed  to  the  successive  micelli- 
zation  of  the  heterogeneous  monomer  species. 
Above  the  CMC,  the  enhancement  effect  with  the 
ionic  surfactants  is  less  accountable  in  terms  of 
their  nonpolar  chain  contents.  This  effect  is  attrib- 
uted to  a  partition-like  interaction  with  the  nonpo- 
lar content  of  the  dilute  surfactant,  similar  to  the 
enhancement  effect  caused  by  dissolved  humic  ma- 
terials. The  inner  nonpolar  core  of  the  micellar 
phase  appears  to  have  a  high  degree  of  solvency 
for  TCB  and  DDT  in  spite  of  the  microscopic  size 
of  the  micelle.  (Author's  abstract) 
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SEQUENTIAL  REDUCTIVE  DEHALOGENA- 
TION  OF  CHLOROANILINES  BY  MICROOR- 
GANISMS FROM  A  METHANOGENIC  AQUI- 
FER. 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

E.  P.  Kuhn,  and  J.  M.  Suflita. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  7,  p  848-852,  July  1989.  3 

fig,  1  tab,  53  ref. 

Descriptors:  'Biodegradation,  'Chlorinated  hydro- 
carbons, 'Water  pollution  treatment,  'Chloroani- 
lines,  'Dehalogenation,  'Wastewater  treatment, 
Methanogenic  aquifers,  Oxidation,  Microorga- 
nisms, Groundwater  pollution. 

Chloroaniline-based  compounds  are  widely  used 
chemicals  and  important  contaminants  of  aquatic 
and  terrestrial  environments.  It  was  determined 
that  chloroanilines  can  be  biologically  dehalogen- 
ated  in  polluted  aquifers  when  methanogenic,  but 
not  sulfate-reducing  conditions  prevail.  The  halo- 
gens are  replaced  by  protons  in  a  series  of  reduc- 
tive steps  catalyzed  by  microorganisms.  The  se- 
quential release  of  halogens  from  the  para  and 
ortho  position  of  2,3,4,5-tetrachloroaniline  (2,3,4,5- 
tetraCA)  resulted  in  formation  of  2,3,5-trichlorani- 
line  (2,3,5-triCA)  and  eventually  3,5-dichloroani- 
line  (3,5-diCA).  Similarly,  when  3,4-diCA  was 
used  as  a  parent  substrate,  it  was  transformed  to  3- 
chloraniline  (3-CA).  Metabolites  and  end  products 
were  identified  by  their  chromatographic  mobility 
and  their  mass  spectral  fragmentation  pattern.  A 
strategy  for  the  bioremediation  of  groundwaters, 
soils,  wastewaters,  or  other  environments  contami- 
nated with  chloranilines  might  consist  of  following 
a  treatment  process  designed  to  initially  maintain 
methanogenic  conditions  with  an  aerobic  incuba- 
tion phase.  During  the  first,  aniline  or  lesser  halo- 
genated  anilines  would  presumably  accumulate. 
The  complete  oxidation  of  the  latter  compounds 
would  occur  during  the  second  stage  where 
oxygen  would  serve  both  as  a  coreactant  and  as  an 
electron  acceptor  for  the  catalyzing  microorga- 
nisms. (Author's  abstract) 
W90-00538 


PREDATION  AND  INHIBITORS  IN  LAKE 
WATER  AFFECT  THE  SUCCESS  OF  INOCU- 
LATION TO  ENHANCE  BIODEGRADATION 
OF  ORGANIC  CHEMICALS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
B.  R.  Zaidi,  Y.  Murakame,  and  M.  Alexander. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  7,  p  859-863,  July  1989.  6 
fig,  15  ref. 

Descriptors:  'Water  pollution  treatment,  'Biode- 
gradation. 'Lake  restoration,  'Nitrophenol,  'Min- 
eralization, 'Fate  of  pollutants,  'Organic  com- 
pounds, 'Lake  restoration,  Corynebacterium,  Pre- 
dation,  Inhibition. 

p-Nitrophenol  (PNP)  at  50,  75,  and  100  microg/L 
was  mineralized  extensively  in  lake  water  inoculat- 
ed with  Corynebacterium  sp.  but  not  in  uninoculat- 
ed  lake  water.  The  bacterium  mineralized  a  far 
lower  percentage  of  PNP  at  26  microg/L  than  at 
the  higher  concentrations.  Cycloheximide  did  not 
affect  mineralization  in  lake  water  containing  the 
three  higher  concentrations,  but  the  extent  of  min- 
eralization and  Corynebacterium  sp.  numbers  at  26 
microg  of  PNP/L  were  reduced  by  this  eucaryotic 
inhibitor.  Dialysis  of  lake  water  did  not  influence 
the  rate  of  mineralization  of  1.0  mg/L,  but  it 
reduced  the  acclimation  period,  stimulated  Coryn- 
ebacterium sp.,  and  usually  enhanced  the  rate  of  its 
mineralization  of  PNP  at  10  and  26  microg/L.  An 
inhibitor  of  PNP  metabolism  and  Corynebacterium 
sp.  could  be  removed  from  lake  water  by  a  cation- 
exchange  resin.  A  mixed  culture  mineralized  PNP 
at  26  microg/L  faster  than  Corynebacterium  sp. 
The  data  show  that  predation  or  inhibitors  may 
markedly  affect  bacteria  inoculated  into  natural 
waters  to  promote  biodegradation  of  low  concen- 
trations of  organic  chemicals.  (Author's  abstract) 
W90-00539 
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DKTERMINATION        OF        HYDROCARBON 

SOURCES  USING  N-ALKANK  AND  POI.YAR- 

OMATIC     HYDROCARBON     DISTRHiUTION 

INDEXES.  CASE  STUDY:  RIO  DE  EA  PLATA 

ESTUARY,  ARGENTINA. 

Quebec  Univ.,  Rimouski.  Depl.  of  Oceanography. 

J.  C.  Colombo,  E.  Pelletier,  C.  Brochu,  M   Khalil, 

and  J.  A.  Catoggio. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  7,  p  888-894,  July  1989  4 

fig,  3  tab,  40  ref. 

Descriptors:  'Water  pollution  sources,  'Hydrocar- 
bons, *Argentina,  'Hydrocarbons,  Distribution  in- 
dexes, Rio  de  La  Plata,  Alkanes,  Polycyclic  aro- 
matic hydrocarbons,  Case  studies. 

The  evaluation  of  n-alkane  and  polyaromatic  hy- 
drocarbon (PAH)  distribution  indexes  in  Rio  de  La 
Plata  sediments  were  used  to  help  elucidate  the 
origins  of  complex  hydrocarbon  mixtures.  N- 
Alkane  indexes  allowed  the  identification  of  bio- 
genic and  petrogenic  sources,  while  PAH  ratios 
were  sensitive  indicators  of  petrogenic  and  pyro- 
genic  inputs.  The  contribution  of  naturally  derived 
methylphenanthrenes  obscured  some  PAH  ratios. 
The  petrogenic  n-alkanes  and  PAHs  characterized 
by  a  continuous  C14-C33  series  and  by  the  abun- 
dance of  alkylated  homologues,  respectively,  pre- 
dominate in  the  heavily  contaminated  La  Plata 
Harbor  area.  Offshore  stations  showed  the  abun- 
dance of  terrigenous  C23-C33  n-alkanes  with 
marked  odd  carbon  predominance  and  of  pyro- 
genic  PAHs,  characterized  by  the  abundance  of 
unsubstituted  species.  The  relative  contribution  of 
perylene,  as  preformed  detrital  hydrocarbon  and 
'in  situ'  diagenetically  produced,  was  prominent  in 
low-contaminated  stations.  (Author's  abstract) 
W90-00540 


STUDIES  ON  FAECAL  STREPTOCOCCI  IN 
WELLS  WATER  NEAR  MOSUL  CITY. 

Mosul  Univ.  (Iraq).  Dept.  of  Biology. 

S.  H.  Khalaf,  and  A.  M.  Muhammad. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  5,  p  467-475,  July  1989   3 

tab,  1 1  ref. 

Descriptors:  'Drinking  water,  'Iraq,  'Well  water, 
'Bacterial  analysis,  'Streptococcus,  Bioindicators,' 
Contamination,  Feces,  Human  wastes,  Fecal  strep- 
tococci, Pollution  sources. 

Eight  species  and  varieties  of  fecal  Streptococci 
were  detected  in  two  hundred  water  samples  col- 
lected from  fifty-five  wells  in  the  vicinity  of  Mosul 
City,  Iraq.  The  incidence  of  species  was:  S.  faeca- 
lis,  26%;  S.  faecalis  var.  liquefaciens,  4.3%;  S. 
faecalis  var.  zymogenes,  3.0%;  atypical  S.  faecalis, 
13.3%;  St.  faecium,  1.8%;  S.  durans,  1.8%;  S. 
bovis,  24.3%;  and  S.  equinus,  25.5%.  The  specific 
bacteria  found  in  each  sample  indicated  that  26 
(17.4%)  were  polluted  with  livestock  and  poultry 
feces,  19  (12.8%)  were  polluted  with  a  mix  of 
pollutants  with  animal  wastes  predominant,  52 
(34.9%)  were  polluted  with  a  mix  of  pollutants 
with  human  wastes  predominant,  20  (13.4%)  were 
polluted  with  pure  human  feces,  and  32  samples 
showed  uncertain  meaning.  Of  the  200  water  sam- 
ples studied,  149  (74.5%)  were  polluted.  Statistical 
analysis  showed  a  significant  positive  correlation 
between  pollution  sources  and  the  area  from  which 
the  samples  were  collected.  It  is  thought  that 
faulty  well  construction  and  improper  well  loca- 
tion are  responsible  for  the  high  level  of  pollution. 
(White-Reimer-PTT) 
W90-00543 


STATE  OF  AN  ARID  IRRIGATION  RESER- 
VOIR STALKED  WITH  WASTEWATER  EF- 
FLUENT AND  STORM  INDUCED  FLOWS. 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

A.  B.  M.  Shahalam,  and  A.  R.  Mansour. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  24,  No.  5,  p  477-504,  July  1989   6 
fig,  9  tab,  15  ref. 

Descriptors:  'Water  pollution  sources,  'Reser- 
voirs, 'Irrigation  water,  'Jordan,  Wastewater  irri- 
gation, 'Water  reuse,  Reservoir  input  and  output 


data,  Storm  runoff,  Water  chemistry,  Sodium,  Ad- 
sorption, Zarqa  River. 

The  results  of  a  sequential  analysis  of  input  and 
output  data  monitored  in  a  typical  wastewater  fed 
reservoir,  King  lalal  Reservoir,  located  about  35 
km  north  of  the  city  of  Amman,  Jordan  on  the 
Zarqa  river  are  presented  The  main  purpose  of  the 
reservoir  was  for  irrigation,  municipal  and  industri- 
al water,  and  hydroelectric  power  The  main 
sources  of  reservoir  water  are  storm  induced 
runoff  and  sewage  effluent  from  municipalities  and 
industries.  Wastewater  effluent  from  the  Amman 
wastewater  treatment  plant  is  directly  discharged 
into  Zarqa  river  which  flows  into  the  reservoir. 
Weekly  sampling  data  from  four  sites  were  aver- 
aged monthly  for  the  years  1981  and  1982.  Param- 
eters included  were:  flow,  temperature,  pH,  dis- 
solved oxygen,  BOD,  solids,  conductivity,  nitro- 
gen, phosphorus,  chloride,  sulfate,  calcium,  magne- 
sium, sodium,  and  chlorophyll.  The  inflow  of  the 
reservoir  during  the  dry  months  is  mainly  from 
wastewater  effluent  The  results  indicate  that  the 
reservoir  is  retaining  significant  amounts  of  total 
dissolved  solids,  nitrogen,  P205,  chloride,  S04, 
Ca,  Mg,  and  Na;  and  releases  BOD5,  total  suspend- 
ed solids,  and  chlorophyll  a.  Since  the  reservoir 
water  is  used  mainly  for  irrigation,  the  water  qual- 
ity appears  to  be  perfectly  satisfactory  for  this  use 
The  sodium  adsorption  ratio  values  for  the  reser- 
voir water  remained  low  during  the  dry  and  wet 
period  of  the  year.  Therefore,  the  project  of  stor- 
ing wastewater  along  with  stormwater  and  their 
subsequent  uses  for  irrigation  is  a  success,  and  does 
not  cause  any  harmful  effects  on  the  water  quality 
and  viability  of  the  reservoir.  (White-Reimer-PTT) 
W90-00544 


SCIENTIFIC  BASIS  FOR  ECOLOGICAL 
STANDARDS  GOVERNING  ANTHROPOGEN- 
IC EFFECTS  ON  THE  MARINE  ECOSYSTEMS 
AS  EXEMPLIFIED  BY  THE  BALTIC  SEA. 

Obshchesoyuznyi  Gosudarstvennyi  Komitet  SSSR 

po  Gidrometeorologii  i  Kontrolyu  Prirodnoii  Stre- 

dii,  Moscow. 

Y.  A.  Izrael,  A.  V.  Tsyban,  M.  V.  Venttsel,  and  V. 

V.  Shigayev. 

Oceanology  ONLGAE,  Vol.  28,  No.  2,  p  226-231, 

1988.  5  tab,  33  ref. 

Descriptors:  'Baltic  Sea,  'Heavy  metals,  'Poly- 
chlorinated  biphenyls,  'Water  pollution  effects, 
'Fate  of  pollutants,  Benz(a)pyrene,  Mass  balance, 
Model  studies,  Assimilation  capacity,  Maximum 
permissible  concentration. 

The  practical  determination  of  the  assimilation  ca- 
pacity of  an  ecosytem  for  specific  pollutants  using 
a  generalized  model  to  make  the  first  estimate  of 
the  assimilation  capacity  of  the  Baltic  Sea  for  both 
toxic  metals  (i.e.,  zinc,  copper,  lead,  cadmium  and 
mercury)  and  organic  pollutants  (i.e.,  polychlori- 
nated  biphenyls  (PCBS)  and  benz(a)pyrene)  is  dis- 
cussed. The  assimilation  capacity  of  marine  ecosys- 
tems can  be  determined  by  means  of  a  generalized 
model  the  includes  three  blocks:  (1)  calculating  the 
mass  budget  and  'lifetime'  of  pollutants  in  the 
ecosystem;  (2)  analysis  of  the  biotic  balance  in  the 
ecosystem;  and  (3)  evaluation  of  the  'critical'  con- 
centrations (or  ecological  maximum  permissible 
concentration)  at  which  the  pollutants  affect  the 
functioning  of  the  biotic  component.  The  estimates 
of  the  assimilation  capacity  of  large  zones  in  the 
open  area  of  the  Baltic  Sea  for  the  most  dangerous 
pollutants  indicate  that  the  current  discharges  of 
zinc,  cadmium  and  mercury  still  pose  no  direct 
danger  to  the  reproduction  of  the  sea's  biological 
resources.  The  calculations  indicate  that  additional 
research  on  the  biochemical  cycles  of  copper  and 
zinc  must  be  made  and  that  special  measures  to 
limit  their  discharge  into  the  ecosystem  of  the 
Baltic  Sea  may  be  necessary.  (White-Reimer-PTT) 
W90-00548 


TRACE  ELEMENTS  IN  THE  ECOSYSTEM  OF 
PETR  VELIKIY  GULF. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Okeanolo- 

g»- 

G.  N.  Sayenko,  L.  G.  Zorina,  R.  O.  Radkevich,  T. 

A.  Biryukova,  and  A.  V.  Karyakin. 

Oceanology  ONLGAE,  Vol.  28,  No.  2,  p  249-256 


lab  16  r<  i 

riptOIV     'Waier    pollution    vjurces,    'Heavy 
metals,  'Trace  elements,  'Bioindicators   'Bioaccu- 
rriulalion.   'Sea  of  Japan,   Marine  alga. 
Seasonal  variation,  Sediments,  Pollutant  identifier 
tion,  Water  analysis 

I  hi  i  ,/,<  ..Mirations  of  heavy  metals  (Cr,  M; 
Co,  Ni,  Cu,  Zn,  No,  Sn,  Cd,  Pb>  and  pr. 
metals  (Ag,  Au;  and  of  Al  and  Si  in  marine  envi- 
ronments  near  islands  in  Petr  Velikiy  (Peter  the 
St)  Oulf  rSea  of  Japan;  were  studied  by  emis- 
sion spectral  analysis,  atomic  absorption  spectros- 
copy and  neutron  activation  analysis  Seavjnal 
variations  of  the  microelements  were  found  in  ma- 
crophytes  sampled,  and  concentrations  were 
higher  near  ore  veins  on  the  eastern  side  of  the 
island  Seasonal  variation  was  also  observed  in  the 
mollusks  with  concentrations  expressing  the  geo- 
chemical  composition  of  the  water  and  human 
impacts.  The  concentration  of  trace  elements  of 
the  bottom  sediments  depended  both  on  the  com- 
position of  the  underlying  rock  and  the  nature  of 
the  river  discharge  and  the  biological  structure  of 
the  water  area.  The  concentrations  of  Fe,  Co,  Ni, 
and  Mo  in  the  sediments  was  correlated  with 
amounts  of  these  elements  in  plants  and  mollusks 
The  determinations  of  the  trace  element  composi- 
tion of  marine  plants,  mollusks,  bottom  sediments 
and  water  over  the  course  of  4  years  indicated  that 
certain  representatives  of  the  marine  biota,  i.e. 
Gray's  mussel  (Grenomytilus  grayanus),  the  brown 
algae  (Laminaria  cichorioides  and  L.  japonica), 
and  the  sea  grass  (Phyllospadix  lwatensis)  can  indi- 
cate elevated  concentrations  of  certain  elements 
and  can  thus  indicate  the  metallogenic  situation  in 
the  area.  (White-Reimer-PTT) 
W90-00549 


PISCINE  BIOCONCENTRATION  CHARAC- 
TERISTICS OF  CYCLIC  AND  LINEAR  OLIGO- 
MERIC  PERMETHYLSILOXANES. 

Dow  Corning  Corp.,   Midlands,   MI.   Health  and 

Environmental  Sciences  Dept. 

R.  B  Annelin,  and  C.  L.  Frye. 

Science  of  the  Total  Environment  STENDL,  Vol 

83,  No.  1-2,  p  1-11,  July  1,  1989.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Fish  physiology, 
'Permethylsiloxanes,  'Bioaccumulation,  Surfac- 
tants, Resaturation  method,  Molecular  weight  ef- 
fects, Micelles. 

Uptake  of  permethylsiloxanes  by  rainbow  trout 
and  fathead  minnows  was  measured  and  compared 
using  a  conventional  'resaturation'  method.  Al- 
though cyclic  Me2SiO-oligomers  accumulated  to  a 
greater  extent  in  fish  than  did  comparable  linear 
oligomers,  uptake  decreased  sharply  with  increas- 
ing molecular  weight.  Thus,  in  the  cyclic  series  (D 
sub  x),  order  of  magnitude  decreases  were  ob- 
served for  each  incremental  molecular  weight  in- 
crease i.e.  for  the  compounds  D  sub  4,  D  sub  5, 
and  D  sub  6  uptake  levels  of  approximately  200, 
20,  and  2  ppm,  respectively  were  observed.  In  the 
linear  series,  uptake  of  the  tetramer  MDsub2M  was 
an  order  of  magnitude  less  than  observed  for  D  sub 
4  and  little  or  no  uptake  (<  0.5  ppm)  was  observed 
for  MDsub3M,  MDsub4M  and  MDsub7M.  Very 
similar  uptake  levels  of  D  sub  5  resulted  with  and 
without  a  surfactant,  even  though  the  surfactant 
afforded  a  20-fold  increase  in  the  D  sub  5  content 
of  the  water.  This  finding  suggests  that  bio-avail- 
ability is  defined  by  the  amount  present  in  true 
solution  as  individual  molecules  and  is  not  affected 
by  the  presence  of  aggregates  or  micelles.  The 
highly  inverse  relationship  observed  in  this  study 
between  uptake  and  molecular  weight  is  strongly 
supportive  of  earlier  estimates  of  a  limiting  molecu- 
lar weight  of  about  600.  (Author's  abstract) 
W90-00553 


ACCUMULATION  OF  ORGANOTINS  IN 
ADULT  AND  SEED  OYSTERS  FROM  SELECT- 
ED ESTUARIES  PRIOR  TO  THE  INTRODUC- 
TION OF  U.K.  REGULATIONS  GOVERNING 
THE  USE  OF  TRIBUTYLTIN-BASED  ANTI- 
FOULING  PAINTS. 
Plymouth  Polytechnic  (England).  Dept.  of  Envi- 
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ronmental  Sciences. 

L.  Ebdon,  K.  Evans,  and  S.  Hill. 

Science  of  the  Total  Environment  STENDL,  Vol. 

83,  No.  1-2,  p  63-84,  July  1,  1989.  4  fig,  4  tab,  14 

ref. 

Descriptors:  "Oysters,  'Pesticides,  *Antifoulants, 
•England,  'Organotins,  "Biological  magnification, 
*Bioaccumulation,  Estuaries,  Tributyltin,  Monobu- 
tyltin.  Seed  oysters,  Shell  thickness,  Seasonal  vari- 
ation, Atomic  absorption  spectrophotometry,  Or- 
ganotin  compounds. 

Between  April  and  November,  1985,  a  study  of  the 
levels  of  organotins  in  adult  and  seed  Crassostrea 
gigas  grown  in  the  southwest  and  southeast  of 
England  was  carried  out.  The  analytical  procedure 
used  was  directly  coupled  high  performance  liquid 
chromatograhpy-flame  atomic  absorption  spec- 
trometry. Individual  adult  oysters  and  groups  of 
20-40  seed  oysters  were  taken  for  analysis  on  a 
monthly  basis.  In  general,  levels  of  all  three  organ- 
otin  species  were  found  to  be  higher  in  the  seed 
oysters.  Mean  levels  of  tributyltin  (TBT)  reached 
3.1  microg/g  in  seed  oysters  from  the  Exe,  Devon, 
in  October,  whereas  mean  levels  of  dibutyltin 
(DBT)  and  monobutyltin  (MBT)  reached  16.1  and 
16.7  microg/g  in  Teign,  Devon,  seed  oysters  in 
October.  Bioconcentration  factors  of  approximate- 
ly 10,000  were  found,  but  seem  to  be  greater  when 
lower  levels  of  TBT  were  present  in  the  water. 
The  highest  percentage  of  adult  oysters  with  se- 
verely thickened  shells  was  found  at  Tollesbury 
Fleet,  where  61%  of  oysters  showed  shell  thick- 
ness index  values  of  six  or  less.  Generally,  two 
peaks  in  TBT  levels  in  the  oysters  were  observed, 
in  the  late  spring  and  early  summer:  these  seem  to 
correlate  with  peak  levels  of  TBT  in  the  waters 
immediately  preceding  these  times.  A  large  pro- 
portion of  the  DBT  and  MBT  found  in  the  oysters 
seems  to  come  from  the  metabolism  of  the  TBT 
ingested.  It  is  suggested  that  high  sediment  load- 
ings may  contribute  to  the  severe  deformation  of 
oysters  grown  at  Tollesbury  fleet  but  only  in  the 
presence  of  TBT.  (Author's  abstract) 
W90-00554 


LEACHABILITY  AND  PARTITIONING  OF 
ELEMENTS  IN  FERROMAGNETIC  FLY  ASH 
PARTICLES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 

C.  J.  Warren,  and  M.  F.  Dudas. 

Science  of  the  Total  Environment  STENDL,  Vol. 

83,  No.  1-2,  p  99-111,  July  1,  1989.  1  fig,  3  tab,  26 

ref. 

Descriptors:  'Groundwater  pollution,  *Water  pol- 
lution sources,  *Fly  ash,  'Separation  techniques, 
'Leaching,  Ferromagnetic  particles,  Magnetite, 
Nitric  acid,  Aluminum,  Calcium,  Iron,  Potassium, 
Magnesium,  Manganese,  Sodium,  Silica,  Extrac- 
tion techniques,  X-ray  diffraction. 

Ferromagnetic  particles  were  separated  from  an 
alkaline  fly  ash  and  following  selective  sequential 
extractions  were  analyzed  to  determine  partition- 
ing of  elements  among  glassy  and  crystalline 
phases.  Quadruplicate  samples  of  the  ferromagnet- 
ic fraction  were  extracted  using  0.5  mol/L  HN03 
at  a  solution  to  solid  ratio  of  16:1.  The  non-extract- 
ed sample,  along  with  residues  which  were  extract- 
ed with  7,  14,  21,  and  28  replacements  of  solution, 
were  analyzed  by  instrumental  neutron  activation 
analysis.  Extract  solutions  were  analyzed  for  con- 
tent of  Al,  Ca,  Fe,  K,  Mg,  Mn,  Na,  and  Si  by 
atomic  absorption  spectrophotometry.  X-ray  dif- 
fraction indicated  that  the  ferromagnetic  fraction 
contained  little  glassy  material  and  was  composed 
chiefly  of  crystalline  magnetite  with  small  quanti- 
ties of  quartz,  and  haematite.  Most  ferromagnetic 
particles  comprised  three  distinct  phases:  a  highly 
soluble  exterior  glassy  veneer,  a  crystalline  magne- 
tite highly  substituted  in  a  variety  of  metals,  and  a 
less  soluble  aluminosilicate  glass  interstitial  to  the 
magnetite.  A  unit  cell  dimension  (a)  of  838.87  pm 
was  calculated  for  the  fly  ash  magnetite.  The  re- 
lease of  constituents  during  weathering,  as  simulat- 
ed with  HN03  leaching,  was  similar  to  that  previ- 
ously observed  for  most  aluminosilicate  fly  ash 
particles.  The  majority  of  the  total  As,  B  and  Se 
was  associated  with  the  exterior  of  particles  and 
removed  during   HN03   leaching.   Elements  that 


commonly  substitute  for  Fe  in  spinel  structures, 
such  as  Co,  Cr,  Mn,  Mg  and  Ni,  were  enriched  in 
the  extracted  residues.  Elements  that  do  not  com- 
monly substitute  for  Fe  in  spinel  structures  were 
concentrated  in  the  interstitial  aluminosilicate  ma- 
terial. (Author's  abstract) 
W90-00555 


RED  HERRING'  LAKES  AND  STREAMS  IN 
THE  ACID-RAIN  LITERATURE. 

Norsk  Inst,  for  Vannforskning,  Oslo. 
S.  A.  Norton,  D.  F.  Brakke,  and  A.  Henriksen. 
Science  of  the  Total  Environment  STENDL,  Vol. 
83,  No.  1-2,  p  113-125,  July  1,  1989.  3  tab,  42  ref. 
U.S.  EPA  Cooperative  Agreement  CR812653. 

Descriptors:  'Acid  rain,  'Acid  lakes,  'Data  inter- 
pretation, Water  chemistry,  Organic  acids,  Salt 
stress,  Errors. 

Examples  of  naturally  acidic  lakes  and  streams  that 
occur  in  areas  not  receiving  acid  rain  are  frequent- 
ly cited  in  the  literature  on  acidic  precipitation. 
Both  organic  acidity  and  the  effect  of  salt  have 
been  postulated  as  explanations  for  naturally  oc- 
curring acidity.  The  example  lakes  have  been  pre- 
sented as  being  representative  of  the  processes 
responsible  for  regionally  acidified  lakes  in  Scandi- 
navia and  eastern  North  America.  The  published 
water  chemistry  data  for  the  examples  cited  have 
been  analyzed  and  it  is  concluded  that  the  interpre- 
tations are  incorrect  because  of  faulty  or  incom- 
plete chemical  analysis,  and  errors  in  data  compila- 
tion, summary,  and  analysis.  Furthermore,  the  use 
of  analogy  is  incorrect  in  some  cases  because  the 
examples  are  not  representative  of  lake  types  in 
regions  where  there  are  large  numbers  of  recently 
acidified  lakes.  Organic  acidity  and  the  sea-salt 
effect  may  contribute  to  the  acid-base  status  of  a 
lake  or  stream,  but  there  is  no  evidence  that  either 
one  is  responsible  for  the  regional  and  recent 
chronic  acidification  observed  in  lakes  and  streams 
in  areas  of  North  America  and  Scandinavia  receiv- 
ing acidic  precipitation.  These  findings  emphasize 
three  points:  (1)  careful  scrutiny  of  water  chemis- 
try data  before  using  any  part  of  it;  (2)  use  of 
information  that  represents  the  general  case  and 
population  level  when  possible;  and  (3)  clarifica- 
tion and  correction  of  the  interpretations  that  are 
critical  with  respect  to  points  originally  raised  by 
the  investigators.  (Author's  abstract) 
W90-00556 


ACTINIDE  BEHAVIOR  IN  NATURAL 
WATERS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try. 

G.  R.  Choppin,  and  B.  E.  Stout. 
Science  of  the  Total  Environment  STENDL,  Vol. 
83,  No.  3,  p  203-216,  July  1,  1989.  4  fig,  5  tab,  36 
ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Actinide  elements,  'Water  chemistry, 
'Fate  of  pollutants,  'Radioactive  wastes,  'Plutoni- 
um, 'Neodymium,  'Thorium,  'Uranium,  Hydroly- 
sis, Complexes,  Ligands,  Oxidation,  Equilibrium 
constants,  Solubility,  Ion  transport. 

The  range  of  potential  reactions  of  actinide  ele- 
ments in  natural  systems  is  unusually  broad.  This  is 
due  to  the  existence  of  these  elements  in  one  or 
more  of  four  different  oxidation  states,  each  with  a 
different  set  of  values  for  complexation.  Hydroly- 
sis, redox,  and  complexation  by  carbonate,  humics 
and  other  natural  ligands  serve  to  affect  the  trans- 
port of  actinides  by  natural  waters.  If  plutonium, 
the  element  of  most  concern,  is  in  the  IV  state, 
hydrolysis  is  dominant  and  leads  to  high  sorption 
on  particulate  surfaces.  However,  if  the  plutonium 
is  in  the  V  state  as  PuO(2  +  ),  hydrolysis  and  com- 
plexation are  minimal  and  mobility  should  be  high. 
In  this  study  speciation  and  solubility  calculations 
have  been  used  to  estimate  the  concentration  of 
neodymium,  thorium,  and  uranium  in  seawater. 
These  elements  can  be  assumed  to  have  reached 
saturation  (or  steady-state  concentrations)  in  the 
oceans  and  can  serve  as  analogs  for  the  behavior  of 
the  tri-,  tetra-,  and  hexavalent  oxidation  states  of 
the  actinide  elements,  respectively.  These  calcula- 
tions can  then  be  compared  with  measured  concen- 


trations to  allow  evaluations  of  (a)  the  complexa- 
tion and  solubility  data,  and  (b)  models  which  are 
based  on  equilibrium  with  solids  and  which  do  not 
include  the  effects  of  sorption  to  colloids  or  sus- 
pended particles  on  the  solubility.  (White-Reimer- 
PTT) 
W90-00558 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  RAINFALL  IN  VENICE:  INFLUENCE 
OF  THE  SAMPLING  METHOD  ON  THE  RELI- 
ABILITY OF  THE  DATA. 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

E.  Argese,  and  A.  G.  Bianchini. 
Science  of  the  Total  Environment  STENDL,  Vol. 
83,  No.  3,  p  287-298,  July  15,  1989.  7  fig,  2  tab,  14 
ref.  The  Italian  National  Alternative  Energy  Au- 
thority contract  No.  789. 

Descriptors:  'Water  pollution  sources,  'Venice, 
'Acid  rain,  'Italy,  'Precipitation,  Sulfur  com- 
pounds, Oxidation,  Hydrogen  ion  concentration, 
Sodium,  Ch'orides,  Sulfates,  Calcium,  Ammonia, 
Neutralization. 

A  large  number  of  single  precipitation  event  sam- 
ples were  collected  in  Venice  from  October  1985 
to  June  1987  in  order  to  acquire  reliable  data  on 
the  acidity,  electrical  conductivity,  and  chemical 
composition  of  the  rain.  The  pH  values  varied 
from  3.50  to  7.50  with  76%  of  the  values  below  5.6 
and  the  most  frequent  values  ranging  between  4.2 
and  4.4.  The  influence  of  sea  spray,  calcareous 
airborne  particles  and  the  lagoon  environment  on 
the  chemical  composition  of  the  rain  was  indicated 
by  the  correlations  between  the  concentrations  of 
Na(  +  ),  Cl(-),  S04(2-),  and  Ca2(  +  )  ions  and  the 
seasonal  trend  of  H(  +  ),  S04(2-),  and  NH4(  +  ). 
The  following  conclusions  were  determined:  (1) 
sulfur  compounds  are  the  most  important  acidizing 
components;  (2)  the  S04(2-)  in  rain  can  derive 
both  from  the  H2S04  produced  by  S02  oxidation 
as  well  as  from  marine  spray,  where  it  is  present  as 
a  salt,  and  the  data  indicate  that  the  main  source  of 
sulfate  is  H2S04,  produced  by  anthropogenic  S02 
oxidation;  and  (3)  the  net  acidity  of  the  rain  is 
determined  mostly  by  the  degree  of  neutralization 
of  sulfuric  acid  by  CaC03;  this  alkalizing  effect  has 
been  found  in  various  zones  of  the  upper  Adriatic 
and  is  generally  ascribed  to  local  geological  fea- 
tures. (Author's  abstract) 
W90-00560 


RETENTION  OF  MERCURY  IN  SEDIMENTS 
OF  THE  BALTIC  SEA  NEAR  OULU,  FINLAND. 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
K.  Tolonen,  E.  Alasaarela,  and  A.  Liehu. 
Journal  of  Paleolimnology,  Vol.  1,  No.  2,  p  133- 
140,  October  1988.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Mercury,  'Fin- 
land, 'Baltic  Sea,  'Cores,  'Sediments,  Fish,  Indus- 
trial wastes,  Accumulation,  History. 

Several  cores  were  compared  to  determine  the 
extent  of  mercury  retention  in  the  sediments  of  the 
Baltic  Sea  near  Oulu,  Finland.  Based  on  the  history 
of  a  known  mercury  discharge  from  a  chlor-alkali 
plant,  the  primary  pollution  source,  a  comparison 
was  made  with  the  mercury  in  the  sedimentary 
record.  One  core  was  dated  by  lead-210  and  varve 
counts.  During  the  past  thirty  years,  the  maximum 
sedimentation  rate  was  10  mm  per  year  which 
corresponds  to  a  dry  matter  accumulation  rate  of 
about  3  kg/sq  m/a.  Most  of  the  mercury  reaching 
the  sediments  was  retained;  however,  the  mercury 
levels  in  fish  were  considerably  lower,  with  a  delay 
of  about  five  years.  The  present  mercury  content 
of  the  upper  layers  is  about  1/4  or  1/5  that  of  the 
late  1970's,  but  it  is  still  a  twenty-fold  increase 
when  compared  to  levels  at  the  beginning  of  the 
century.  The  extent  to  which  the  present  mercury 
level  in  the  sediment  represents  the  various  phases 
of  industrial  emission  remains  unsolved  due  to  the 
origin  of  mercury  in  this  sea  area  from  several 
other  sources  and  due  to  difficulties  in  exact  core 
correlations  from  different  years.  (Author's  ab- 
stract) 
W90-00561 
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PREDICTION  OF  SOLUBLE  PHOSPHORUS 
TRANSPORT   IN    AGRICULTURAL   RUNOFF'. 

Agricultural    Research    Service,    Durant,    OK 

Water  Quality  and  Watershed  Research  Lab. 

A.  N.  Sharpley,  and  S.  J.  Smith. 

Journal  of  Environmental  Quality  JHVQAA    Vol 

18,  No.  3,  p  313-316,  Jul-Scp  1989.  2  fig,  2  tab,  18 

ref 

Descriptors:  ♦Phosphorus,  'Agricultural  runoff, 
'Eutrophication,  'Water  pollution  sources,  Solu- 
bility, Sediment-water  interfaces,  Grasses,  Crops, 
Desorption  kinetics,  Predictions 

The  soluble  phosphorus  (SP)  concentration  of 
runoff  for  individual  events  from  agricultural  land 
were  predicted  using  relationships  describing  soil  P 
desorption  kinetics  and  effective  depth  of  surface 
soil-runoff  interaction  (E).  These  values  were  com- 
pared with  concentrations  measured  for  runoff 
from  9  grassed  and  11  cropped  watersheds  in  the 
Southern  Plains,  USA,  over  a  10-yr  period.  Using 
a  constant  value  of  E  for  a  given  watershed,  meas- 
ured soluble  phosphorus  concentrations  were  over- 
estimated by  up  to  4415%  for  runoff  events  of  < 
0.75  mm  in  volume.  Using  a  value  of  E  calculated 
for  each  runoff  event  from  soil  loss,  correlation 
coefficients  between  measured  and  predicted 
values  and  prediction  errors  were  improved  (R  sq 
=  0.95-0.99  and  error  =  11-18%)  compared  to  use 
of  a  constant  E  value  (R  sq  =  0.21-0.83  error  = 
38-380%)  averaged  for  each  watershed  location. 
Although  these  improvements  did  not  significantly 
(5%  level)  affect  estimates  of  the  amounts  of  solu- 
ble phosphorus  transported,  the  improvements  will 
be  important  from  environmental  aspects,  in  terms 
of  assessing  the  impact  of  agricultural  management 
practices  on  P-related  eutrophication  for  all  runoff 
events.  (Author's  abstract) 
W90-00567 


HEAVY  METAL  ACCUMULATION  IN  SMALL 
MAMMALS  FOLLOWING  SEWAGE  SLUDGE 
APPLICATION  TO  FORESTS. 

Washington     Univ.,     Seattle.     Wildlife     Science 

Group. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-00570 


FIELD  APPLICATION  OF  A  FINITEELE- 
MENT  WATER-QUALITY  MODEL  TO  A  COAL 
SEAM  WITH  UCG  BURNS. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

D.  N.  Contractor,  and  S.  M.  A.  El-Didy. 

Journal  of  Hydrology  JHYDA7,  Vol.  109,  No   1-2 

p  57-64,  July  1989.  4  fig,  1  tab,  10  ref.  U.S.  DOE 

Contract  DE-AC20-84LC 11053. 

Descriptors:  'Groundwater  pollution,  'Hydrolog- 
ic  models,  *Coal  mines,  'Groundwater  movement, 
'Groundwater  quality,  Underground  coal  gasifica- 
tion, Constituent  movement,  Wyoming. 

A  two-dimensional  finite-element  model  has  been 
developed  to  study  the  flow  of  water  and  the 
transport  of  water-quality  constituents  associated 
with  underground  coal  gasification  (UCG)  burns  in 
a  coal  aquifer.  The  flow  model  calculates  the  pie- 
zometric  head  and  seepage  velocity  distributions  in 
the  aquifer  as  a  function  of  time.  These  outputs  are 
fed  into  a  water  quality  model  that  takes  into 
account  the  dispersion,  decay,  and  sorption  charac- 
teristics of  a  particular  water  quality  constituent. 
These  models  can  be  used  to  study  the  movement 
of  contaminants  within  an  aquifer.  The  models 
have  been  verified  for  accuracy  by  checking  their 
output  against  analytic  solutions  that  are  available 
for  simple  aquifer  geometries.  These  programs 
have  been  applied  to  the  Hanna  UCG  burns  in 
Wyoming.  Steady-state  flows  are  assumed  in  the 
coal  seam  and  the  movement  of  a  constituent  was 
studied  as  a  function  of  time  as  the  five  burns  were 
completed.  This  example  illustrates  how  the  model 
can  be  used  by  water-resource  managers  to  under- 
stand the  environmental  impact  of  UCG  burns 
(Author's  abstract) 
W90-00577 


GEOLOGICAL      FRAMEWORK      AND      OB- 
SERVED      OILSEEPS       OF       ZAKYNTHOS 


ISLAND:  their  POSSIBLE  INFLUENCE  on 
THE  POLLUTION  oi  mi  MARINE  invi- 
RONMI-.nt 

Athens  Umv.  (Greece)  Subfacility  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C 
W90-00625 


ZINC    MOVEMENT    IN    SEWAGE-SI  I  DGI 
TREATED  SOILS  AS  INFLUENCED  HY  SOU 
PROPERTIES,    IRRIGATION    WATER    QUAL- 
ITY, AND  SOIL  MOISTURE  LEVEL. 

Kansas  State  Geological  Survey,  Lawrence 
For  primary  bibliographic  entry  see  Field  5E 
W90-00640 


ATMOSPHERIC  DEPOSITION  OF  PHOSPHO- 
RUS AND  NITROGEN  IN  CENTRAL  ALBERTA 
WITH  EMPHASIS  ON  NARROW  LAKE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H 
W90-00645 


CONTRIBUTION  OF  MERCURY  FROM 
THERMAL  SPRINGS  TO  THE  ENVIRONMEN- 
TAL CONTAMINATION  OF  MT.  AMIATA. 

Istituto  di  Biofisica,  Pisa  (Italy). 

C.  Barghigiani,  B.  Z.  Siegel,  R.  Bargagli,  and  S.  M. 

Siegel. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  43 

No.  1/2,  p  169-175,  January  1989.  1  fig,  4  tab,  15 

ref. 

Descriptors:  'Water  pollution  sources,  'Italy, 
'Path  of  pollutants,  'Geothermal  studies,  'Mercu- 
ry, 'Mine  wastes,  'Environmental  effects,  'Ther- 
mal springs,  Mountains,  Air  pollution,  Water  pol- 
lution, Soil  contamination.  Vegetation  effects, 
Canada. 

Many  cinnabar  deposits  are  located  in  geothermal 
areas  and  it  is  known  that  a  relationship  exists 
between  genesis  of  the  mineral  and  geothermal 
activity.  However,  independently  of  local  geo- 
chemical  anomalies,  many  geothermal  areas  con- 
tain high  levels  of  environmental  mercury  (Hg). 
Historically  Mt.  Amiata,  Italy,  has  served  as  an 
important  source  of  Hg  in  the  Mediterranean  basin. 
In  spite  of  more  than  a  decade  without  mining  or 
smelting  operations,  the  areas  remain  heavily  con- 
taminated. Many  old  mine  sites  as  well  as  geother- 
mal plumes  still  exist.  A  common  belief  is,  howev- 
er, that  the  many  thermal  springs  which  carry  their 
contents  over  the  mountainous  area,  constitute  a 
significant  source  of  Hg.  A  1987-1988  study  of  the 
Hg  distribution  in  air,  soil,  and  vegetation  at  the 
Bagno  Vignom  and  Bagni  S.  Filippo  thermal 
springs,  and  at  the  mining  town  of  Abbadia  S. 
Salvatore  has  demonstrated  that  Hg  content 
around  the  springs  was  comparable  to  reported 
values  in  areas  of  little  or  no  contamination, 
whereas  those  values  found  at  Abbadia  S.  Salva- 
tore compare  well  with  high  levels  reported  in  the 
mining  community  of  Fort  St.  James,  British  Co- 
lumbia. (Author's  abstract) 
W90-00647 


BIOTRANSFORMATION  OF  AROMATICS  IN 
STRIP-PIT  POND. 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 

Geography  and  Environmental  Engineering. 

E.  J.  Bouwer. 

Journal  of  Environmental  Engineering  JOEEDR 

Vol.  115,  No.  4,  p  741-755,  August  1989.  4  fig,  7 

tab,  19  ref.  6 

Descriptors:  'Fate  of  pollutants,  'Biodegradation, 
'Water  pollution  treatment,  'Lake  restoration, 
'Benzenes,  'Biotransformation,  'Aromatic  com- 
pounds, Coal  mining.  Wastewater  treatment,  Ni- 
trogen, Phosphorus,  Hazardous  wastes. 

A  strip-pit  pond  formed  as  a  result  of  past  coal 
mining  activities  in  northeastern  Ohio  is  contami- 
nated with  alkylbenzenes  and  chlorobenzene  from 
tank-truck  washing  operations.  Batch  aerobic  stud- 
ies were  performed  on  samples  from  a  strip-pit 
pond  containing  about  100  micrograms/liter  each 
of  chlorobenzene,  toluene,  ethylbenzene,  xylenes, 


styrcne,  and  aniline  in  order  to  determine  the  po- 
tential for  their  biotransformation  under  field 
ditions  Microorganisms  capable  of  hi 
ing  the  aromatic  compounds  arc  pretest  in  the 
strip-pit  pond  water  However,  under  natural 
ditions,  the  biotransformation  rate  is  slow  as  in 
complete  removal  is  observed  over  a  43-day  incu- 
bation period  Volatilization  rates  exceed  the  natu- 
ral rales  of  biotransformation  Addition  of  acetate 
nitrogen,  and  phosphorus  markedly  increase  the 
rate  of  biotransformation  of  the  aromatic  com- 
pounds. Enhanced  biotransformation  rates  are 
more  than  an  order  of  magnitude  faster  than  vola- 
lih/ation  rates  Chlorobenzene  is  mineralized  to 
carbon  dioxide.  The  presence  of  0  61  g/L  sediment 
does  not  significantly  affect  biotransformation  of 
the  aromatic  compounds  at  a  95%  level  of  confi- 
dence The  prospect  for  successfully  stimulating 
and  exploiting  biotransformation  of  the  contami- 
nants in  a  bioreclamation  scheme  appears  very 
good.  (Author's  abstract) 
W90-00657 


NUTRIENTS  STATUS  IN  A  ELTROPHIC  MED- 
ITERRANEAN LAGOON 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  2L 

W90-00671 


DDT  RESIDUES  IN  THE  FAT  OF  CROCO- 
DILES FROM  LAKE  KARIBA,  ZIMBABWE. 

Harbor  Branch  Oceanographic  Institution,  Inc 
Fort  Pierce,  FL. 

R.  J.  Phelps,  M.  Toet,  and  J.  M.  Hutton. 
Transactions  of  the  Zimbabwe  Scientific  Associa- 
tion, Vol.  64,  No.  2,  p  9-14,  April  1989,  1  fig,  2  tab 
9  ref. 

Descriptors:  'Path  of  pollutants,  Bioaccumulation, 
*DDT,  'Pesticides,  'Insecticides,  'DDE,  'Croco- 
diles, 'Zimbabwe,  Ecological  effects,  Lake  Kanba, 
Fate  of  pollutants,  Gas  chromatography. 

Residues  of  DDT  and  its  metabolites  were  deter- 
mined by  gas  chromatography  in  the  body  fat  of  24 
crocodiles  from  three  regions  along  the  northern 
and  eastern  shoreline  of  the  eastern  end  of  Lake 
Kariba.  Total  DDT  levels  varied  between  the 
three  regions.  Region  1  had  lower  levels  of  most 
residues  while  regions  2  and  3  had  similar  residue 
levels.  The  residue  levels  reflect  the  use  of  the 
pesticide  in  tsetse  fly  control  operations  and  in 
agriculture.  Considerable  quantities  of  the  insecti- 
cidally-active  isomer  of  DDT  were  found  in  some 
samples,  indicating  current  usage  of  DDT.  The 
bulk  of  the  residues  were  in  the  form  of  the  meta- 
bolite DDE  (2,2-bis-(p-chlorophenyl)-l,l-dichlor- 
oethylene).  (Author's  abstract) 
W90-00674 


LEAD  AND  CADMIUM  EN  STONE  LOACH 
(NOEMACHEILUS  BARBATULUS  L.)  FROM 
THREE  RIVERS  IN  DERBYSHIRE. 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
P.  E.  T.  Douben. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  18,  No.  1,  p  35-58,  August  1989.  5 
fig,  13  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Fish,  'Cadmium, 
'Lead,  'Heavy  metals,  Loach,  Growth,  Sedi- 
ments, Rivers,  England. 

Fish  Noemacheilus  barbatulus  L.  (stone  loach) 
were  caught  at  about  four  week  intervals  from 
single  sites  in  three  Derbyshire  rivers,  with  differ- 
ent concentrations  of  cadmium  and  lead  in  sedi- 
ments and  water,  during  a  one  year  sampling  pro- 
gram. Fish  were  classified  by  age,  site,  and  sam- 
pling occasion.  Growth  was  allometric  and  affect- 
ed by  temperature.  A  steady  state  of  cadmium 
burden  was  reached  by  fish  of  two  years  or  more 
but  not  by  younger  fish.  For  lead,  fish  rarely 
showed  an  increase  in  body  burden.  Differences  in 
body  size  accounted  for  most  of  the  variation  in 
cadmium  levels  between  loach  of  different  age 
groups  but  were  less  important  for  lead  levels.  The 
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exponent  for  body  weight  was  not  affected  by  age 
of  fish  and  was  about  0.79  plus  or  minus  0.06  for 
cadmium  and  0.13  plus  or  minus  0.21  for  lead. 
There  was  some  correlation  between  cadmium 
levels  in  fish  of  different  age  groups  taken  at  the 
same  time  from  any  site;  levels  of  significance  were 
higher  when  differences  due  to  body  size  were 
discounted.  Then,  sampling  time  did  not  explain  a 
significant  part  of  the  residual  variation.  Fluctua- 
tions in  the  cadmium  and  lead  burdens  for  fish  in 
the  same  age  group  from  each  of  the  sites  were 
correlated  for  some  comparisons.  Loach  from  sites 
with  higher  metal  concentrations  had  higher  levels 
of  both  cadmium  and  lead.  It  is  suggested  that 
cadmium  uptake  from  food  contributed  consider- 
ably to  the  body  burden  of  loach.  (Author's  ab- 
stract) 
W90-00684 


CARBOFURAN  TRANSFER  AND  PERSIST- 
ENCE IN  DRAINED  AGRICULTURAL  SOILS 
RELATED  TO  THEIR  STRUCTURE  AND  AD- 
SORPTION PROPERTIES. 

Laboratoire   de   Protection   des   Cultures,   Nancy 

(France). 

J.  Achik,  and  M.  Schiavon. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  18,  No.  1,  p  83-92,  August  1989.  4 

fig,  tab  3,  28  ref. 

Descriptors:  *Pesticides,  *Path  of  pollutants,  , 
'Carbofuran,  *Soil  properties,  *Clays,  *Clay  loam, 
'Adsorption,  *Leaching,  Dissipation. 

Carbofuran  (Curater  5G)  behavior  was  studied  in 
two  drained  cornfield  soils,  clay  and  loamy-clay, 
for  two  successive  years.  Different  dissipations 
were  observed  in  each  soil  for  the  same  time 
period  (8  weeks  in  1985,  9  weeks  in  1986).  Drained 
water  from  organic  matter-rich  soil  possessed  a 
higher  carbofuran  content,  with  7.1  to  13.7  and  2.5 
to  5.0%  of  the  applied  dose  for  clay  and  loamy- 
clay  soils,  respectively.  The  major  part  of  these 
percentages  arose  from  the  drained  waters  associ- 
ated with  rainfall  occurring  during  the  first  2-3 
weeks  after  application.  Laboratory  experiments 
confirmed  the  influence  of  the  soil  structure  and  its 
properties  on  carbofuran  adsorption,  and  conse- 
quently on  carbofuran  leaching  under  field  condi- 
tions. (Author's  abstract) 
W90-00686 


HOMOGENEOUS  HYDROLYSIS  RATE  CON- 
STANTS FOR  SELECTED  CHLORINATED 
METHANES,  ETHANES,  ETHENES,  AND 
PROPANES. 

State  Univ.  of  New  York  Coll.  at  Cortland.  Dept. 

of  Chemistry. 

P.  M.  Jeffers,  L.  M.  Ward,  L.  M.  Woytowitch,  and 

N  L.  Wolfe. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  8,  p  965-969,  August  1989. 

3  fig,  2  tab,  19  ref.  Air  Force  Office  of  Scientific 

Research  /AFSC,  USAF  contract  F49620-85-C- 

0013. 

Descriptors:  *Fate  of  pollutants,  *Chemical  degra- 
dation, 'Hydrolysis,  'Chlorinated  hydrocarbons, 
Rate  constants. 

Hydrolysis  rate  constants  for  18  chlorinated  meth- 
anes, ethanes,  ethenes,  and  propanes  have  been 
measured  in  dilute  aqueous  solutions  within  the 
temperature  range  of  0-180  C  and  at  pH  values  of 
3-14.  Arrhenius  parameters  were  determined  for 
both  neutral  and  alkaline  hydrolysis  reactions.  Re- 
activity of  these  compounds  in  basic  solutions  in- 
creases in  accord  with  the  expected  acidity  of  the 
most  reactive  hydrogen  atom  in  the  molecule. 
Neutral  hydrolysis  appears  to  depend  on  both  the 
C-Cl  bond  strength  and  the  degree  of  steric  hin- 
drance at  the  reaction  site.  Only  a  neutral  hydroly- 
sis process  occurs  for  CC14,  1,1,1-trichloroethane, 
and  2,2-dichloropropane.  The  chlorinated  ethenes 
and  hexachloroethane  react  only  with  hydroxide 
under  severe  conditions  and  exhibit  no  neutral 
hydrolysis.  Some  of  these  compounds  eliminate 
HC1,  whereas  others  substitute  OH  for  CI  to  form 
alcohols  that  may  react  further  to  give  aldehydes 
or  carboxylic  acids  as  products.  Environmental 
hydrolysis  half-lives  (25  C,  pH  7)  range  from  36 


hours  for  2,2-dichloropropane  to   1850  years  for 
CHC13  and  to  over  one  million  years  for  C2C16 
and  the  ethenes.  (Author's  abstract) 
W90-00687 


STABLE  N-CHLOROALDIMINES  AND 
OTHER  PRODUCTS  OF  THE  CHLORINA- 
TION  OF  ISOLEUCINE  IN  MODEL  SOLU- 
TIONS AND  IN  A  WASTEWATER. 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Chemical  Sciences. 

For   primary   bibliographic   entry   see   Field   5D. 
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DISSOLVED  PETROLEUM  RESIDUES  AND 
ALKYLBENZENE  PHOTO-OXIDATION 

PRODUCTS  IN  THE  UPPER  ARABIAN  GULF. 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

M.  Ehrhardt,  and  A.  Douabul. 

Marine  Chemistry  MRCHBD,  Vol.  26,  No.  4,  p 

363-370,  July  1989.  2  fig,  2  tab,  12  ref.  Deutsche 

Forschungsgemeinschaft  Grant  Eh  39/19-1. 

Descriptors:  *Oil  spills,  *Fate  of  pollutants,  'Pe- 
troleum products,  'Adsorption,  'Desorption,  Al- 
kylbenzenes,  Lipophilic  material,  Oxidation,  Per- 
sian Gulf,  Ion  exchange. 

Lipophilic  dissolved  material  was  concentrated  by 
in-situ  liquid-solid  adsorption  on  Amberlite  XAD-2 
resin  from  glass-fiber-filtered  coastal  seawater  in 
the  upper  Arabian  Gulf  in  the  fall  of  1986.  Ten 
percent  aqueous  acetone  was  used  for  countercur- 
rent  desorption  under  reflux.  In  the  concentrated 
elute  petroleum  components  were  characterized 
and  quantified  by  GC-MS  as  were  ketonic  photo- 
oxidation  products  of  alkylbenzenes.  Concentra- 
tions of  the  photo-oxidation  products  exceeded 
those  of  unaltered  petroleum  components  by 
roughly  a  factor  often.  (Author's  abstract) 
W90-00694 


IONIC  ALKYLLEAD  COMPOUNDS  IN  ENVI- 
RONMENTAL WATER  AND  SEDIMENTS. 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

D.  Chakraborti,  R.  J.  A.  vanCleuvenbergen,  and 
F.  C.  Adams. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  151-158, 
July  3,  1989.  2  fig,  3  tab,  18  ref.  NFWO  Belgium 
grant  2.0091.85. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Water  analysis,  'Pollutant  identification, 
'Lead,  'Degradation,  'Chemical  analysis,  'Organ- 
olead  compounds,  Speciation,  Sediments,  Extrac- 
tion efficiency. 

To  elucidate  the  occurrence  and  fate  of  ionic  alkyl- 
lead  species  in  environmental  water  and  sediments, 
a  procedure,  based  on  the  existing  methodology 
for  speciation  of  lead  in  the  biosphere,  has  been 
optimized.  It  allows  species-specific  detection  of 
the  degradation  products  of  tetra-alkyllead  at 
levels  down  to  150  pg/L  in  water  or  25  pg/g  in 
sediment.  The  extraction  efficiency  from  water  and 
sediments  was  checked  by  spiking  standard  solu- 
tions of  PbMe3(  +  ),  PbEt3(  +  ),  PbMe2(++)  and 
PbEt2(+  +)  to  9  L  amounts  of  lake  water  and  50  g 
amounts  of  lake  sediment.  The  results  indicate  an 
average  recovery  from  lake  water  of  93%  for 
PbMe3(  +  )  and  85%  for  PbEt3(  +  ),  PbMe2(++) 
and  PbEt2(+  +).  For  sediments,  the  recovery  was 
nearly  quantitative  for  PbMe3(  +  )  and  ,  respective- 
ly, 94%,  79%  and  55%  for  PbEt3(  +  ), 
PbEt2(++),  and  PbMe2(++).  An  unexpected 
observation  is  the  apparent  decrease  in  concentra- 
tion of  the  compounds  in  water  and  sediments  of 
the  lake  and,  to  a  lesser  extent,  in  the  river  during 
the  summer  months.  This  might  be  the  result  of  a 
somewhat  larger  stability  of  the  compounds  during 
the  colder  and  more  cloudy  winter  months.  In  the 
lake  water,  the  abundance  of  the  species  is  in  the 
ranking  order  PbMe3(  +  )  >  PbEt3(  +  )  > 
PbEt2(+  +),  PbMe2(  +  + ).  In  the  river,  the  order 
is  reversed  for  the  more  important  compounds.  In 
the  lake,  the  concentration  ratio  of  PbEt3(  +  )  to 
PbMe3(  +  )  is  about  20  times  higher  in  the  sedi- 
ments than  in  the  aqueous  phase,  whereas  the  same 


trend  cannot  be  observed  int  he  estuarine  samples. 
The  environmental  significance  of  this  observation 
is  unknown.  In  the  stagnant  lake  water,  remobiliza- 
tion  of  deposited  lead  is  less  likely  than  in  the 
estuary,  influenced  by  tidal  effects.  In  contrast  to 
the  lake  sediments,  PbMe3(  +  )  is  the  most  promi- 
nent component  in  marine  sediments,  although 
concentrations  fall  below  the  detection  limit  in 
samples  taken  further  away  from  the  coast. 
PbMe2Et(  +  )  is  a  relatively  abundant  compound  in 
seawater.  (Miller-PTT) 
W90-00707 


STUDY  ON  HEAVY  METAL  PARTITIONING 
IN  SEDIMENTS  FROM  POYANG  LAKE  IN 
CHINA. 

Beijing  Univ.  (China).  Dept.  of  Geography. 

J.  Chen,  L.  Dong,  and  B.  Deng. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  159-170, 

July  3,  1989.  4  fig,  9  tab,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
'Lake  sediments,  'China,  Copper,  Lead,  Zinc, 
Partitioning,  Model  studies. 

The  partitioning  of  heavy  metals  in  sediment  from 
Poyang  Lake,  the  largest  freshwater  lake  in  china, 
was  studied.  The  majority  of  the  heavy  metals 
(copper,  lead  and  zinc)  were  found  to  be  bound  to 
the  organic  matter  and  iron  oxide  phases.  The 
distribution  of  the  metals  among  the  different  geo- 
chemical  phases  in  sediments  was  controlled  by  the 
abundance  of  the  geochemical  phases.  An  equilibri- 
um adsorption  model  developed  by  Oakley  and 
Davies-Colley  was  applied  to  predict  the  partition- 
ing of  copper  among  different  geochemical  phases 
in  the  sediments  of  Poyang  lake.  The  conditional 
equilibrium  constants  (slopes  of  the  linear  portions 
of  the  adsorption  isotherms)  were  determined 
using  an  artificial  water-sediment  system  at  various 
pHs.  This  model  was  used  to  describe  the  heavy 
metal  partitioning  in  sediment  samples  from 
Poyang  Lake  and  the  predicted  results  were  con- 
sistent with  those  measured  in  the  laboratory.  Cal- 
culated results  show  that  the  conditional  adsorp- 
tion constants  for  copper  on  the  iron  oxide  and 
humic  matter  phases  are  much  higher  than  for 
kaolinite  phase  at  all  pH  values  selected.  The  affin- 
ity of  humic  matter  and  iron  oxide  for  copper  is 
much  stronger  than  kaolinite.  These  data  show  that 
the  pH  value  of  the  water-sediment  systems  has  a 
pronounced  effect  on  the  conditional  adsorption 
constants.  The  calculated  and  measured  results  for 
copper  associated  with  the  humic  matter  and  iron 
oxide  fractions  are  similar  to  each  other.  A  large 
deviation  for  the  exchangeable  phase  is  probably 
due  to  the  relatively  small  amount  of  copper  oc- 
curring in  this  fraction.  The  relative  error  of  the 
results  predicted  by  the  partitioning  model  will 
increase  as  the  sediment  composition  deviates  from 
that  of  the  sediments  used  in  adsorption  experi- 
ments. The  concentrations  of  iron  oxide  and  humic 
material  measured  in  sediments  from  Poyang  Lake 
ranged  from  0.9-2.3%  and  0.5-2.8%  respectively, 
with  average  values  of  1.6%  and  1.7%.  The  clay 
content  of  soils  in  this  region  are  reported  to  about 
30%.  The  copper  partitioning  among  the  different 
secondary  phase  of  Poyang  Lake  sediments  was 
calculated  using  the  partitioning  model.  The  ma- 
jority of  the  copper  is  predicted  to  be  bound  to 
humic  matter  and  iron  oxide  phases.  (Miller-PTT) 
W90-00708 


HEAVY  METALS  IN  EELGRASS  (ZOSTERA 
MARINA  L.)  DURING  GROWTH  AND  DE- 
COMPOSITION. 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
J.  E.  Lyngby,  and  H.  Brix. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  189-196, 
July  3,  1989.  6  fig,  1  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Bioaccumulation,  'Heavy  metals,  'Macro- 
phytes,  'Eelgrass,  Cadmium,  Chromium,  Lead, 
Zinc. 

The  distributions  of  cadmium,  chromium,  lead  and 
zinc  in  eelgrass  were  studied  in  samples  collected 
from  the  field,  and  the  loss/accumulation  of  the 
metals  during  decomposition  of  eelgrass  leaves  was 


99 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  Of  Pollution 


studied  in  the  laboratory.  Concentrations  of  heavy 
metals  in  the  below  grounds  parts  were  greater  in 
the  roots  than  in  the  different  age  groups  of  the 
rhizomes,  whereas  highest  chromium  and  zinc  con- 
centrations were  found  in  the  youngest  parts.  The 
concentration  of  cadmium  did  not  vary.  In  the 
above-ground  parts,  the  concentrations  of  cadmi- 
um, lead,  and  zinc  increased  with  the  age  of  the 
leaves,  and  the  concentrations  in  the  leaves  were 
greater  than  in  the  stem  fraction.  The  concentra- 
tions of  chromium  decreased  with  age  of  the 
leaves.  In  the  laboratory  analysis  of  decomposition 
of  leaf  material,  the  concentrations  of  chromium, 
lead  and  zinc  increased  significantly  and  a  net 
absorption  from  the  surrounding  water  was  re- 
corded. Cadmium  concentrations  were  relatively 
constant  and  a  loss  of  cadmium  was  proportional 
to  the  release  of  soluble  organic  compounds  in 
indicating  an  association  of  cadmium  with  the  solu- 
ble phase.  The  utility  of  compositional  analyses 
and  decomposition  experiments  in  assessing  the 
significance  of  eelgrass  in  the  heavy  metal  cycling 
in  coastal  areas  is  demonstrated.  Furthermore,  sig- 
nificant differences  in  the  fate  of  heavy  metals 
associated  with  eelgrass  detritus  are  discussed 
(Author's  abstract) 
W90-00710 


MERCURY  POLLUTION  IN  TOKUYAMA 
BAY. 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

H.  Nakanishi,  M.  Ukita,  M.  Sekine,  and  S. 
Murakami. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  197-211 
July  3,  1989.  8  fig,  8  tab,  21  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Bioaccumulation,  *Mercury,  "Japan,  *Water 
pollution,  *Tokuyama  Bay,  Effluents,  Sediment 
contamination. 

Mercury  pollution  in  Tokuyama  Bay  is  discussed 
with  regard  to  the  following  aspects  of  research 
and  pollution  control:  (1)  the  history  of  mercury 
pollution,  (2)  mercury  discharge  and  its  accumula- 
tion in  sediments,  (3)  behavior  of  mercury  in  sedi- 
ments, (4)  mercury  contamination  of  fish,  (5)  mer- 
cury and   the   health   of  local   residents,   and   (6) 
remedial  actions.  The  sediments  and  aquatic  life  of 
Tokuyama  Bay  (Japan)  have  been  polluted  by  mer- 
cury effluent  from  chloro-alkali  plants.   In  total, 
about   380  tons  of  mercury   were  released   from 
these  plants  and  6.64  tons  of  mercury  were  dis- 
charged into  the  bay  in  waste  waters  between  1952 
and  1975,  when  mercury  cells  were  employed   A 
number  of  surveys  to  study  mercury  pollution  and 
the  effectiveness  of  control  measures  in  this  area 
were  conducted  in  the  early   1970s.  Analysis  of 
human  hair  from  Tokuyama  Bay  residents  con- 
tained less  mercury  than  those  in  Minamata  and 
Agano  districts  where  serious  mercury  poisoning 
had  occurred,  but  were  contaminated  with  more 
mercury  than  those  in  other  unpolluted  areas   No 
occurrence  of  Minamata  disease  has  been  reported 
in  the  Tokuyama  district.  Reclamation  of  mercury 
contaminated  sediments  began  in  1975;  dredging  of 
the  bay  continued  until  1977.  Since  then,  the  levels 
of  mercury  contamination  in  sediments  and  aquatic 
life  have  gradually  decreased.  Today,  there  are  no 
problems  with  respect  to  mercury  pollution.  (Au- 
thor s  abstract) 
W9O-0O711 


DISTRIBUTION  OF  NUTRIENTS,  TRACE  ELE- 
MENTS, PAHS  AND  RADIONUCLIDES  IN 
SEDIMENT  CORES  FROM  LAKE  VARESE  (N. 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy) 

A.  Provini,  G.  Premazzi,  S.  Galassi,  and  G  F 

Gaggino. 

Hydrobiologia  HYDRB8,  Vol.  176/17   n  213-223 

July  3,  1989.  2  fig,  8  tab,  22  ref.  ' 

Descriptors:  "Path  of  pollutants,  *Fate  of  pollut- 
ants,    'Sediments,     "Cores,     *Nutrients,     "Italy 
Trace  elements,  "Heavy  metals,  "Hydrocarbons, 
Lake  Varese,  Radioisotopes,  Sediment  cores. 

Sediment  cores  were  collected  at  5  stations  in  Lake 
Varese.  They  were  analyzed  for  organic  matter,  N, 


P,  organic  C,  Cd,  Cr,  Cu,  Hg,  Pb,  Zn  and  PAHs 
1  he  use  of  a  scdimentological  approach  to  estimate 
the  risk  of  some  organic  compounds  has  been 
tested  PAHs  were  chosen  as  the  test  organic  con- 
taminants. As  in  other  eutrophic  lakes  in  Northern 
Italy,  this  lake  is  also  at  considerable  risk  from 
heavy  metal  pollution.  Cr,  Cu  and  Cd  showed  the 
highest  enrichment  factors  for  at  least  5  years,  23  4 
8.0,  and  7.6,  respectively.  Other  metals  had  enrich- 
ment factors  ranging  from  1  to  3.  Fluoranthene 
was  chosen  as  a  representative  PAH,  derived  from 
combustion  products;  its  average  value  in  surficial 
sediments  ranged  from  100  to  220  ng/1  dw  This 
compound  can  be  a  hazard  to  human  health  and 
aquatic  life.  An  evaluation  of  radionuclide  distribu- 
!',ccSDaf!e/^he,^nt  Che™obyl  accident  in  the 
USSR  (134Cs,  137Cs,  1311,  106Ru)  provided  useful 
tracers  to  follow  the  cycling  of  pollutants  bound  to 
particulate  matter  in  the  aquatic  ecosystem  (Au- 
thor's abstract) 
W90-00712 


NICKEL  SORPTION  AND  SPECIATION  IN  A 
MARINE  ENVIRONMENT. 

University  of  Petroleum  and   Minerals,   Dhahran 

(Saudi  Arabia).  Research  Inst. 

M.  Sadiq. 

Hydrobiologia  HYDRB8,  Vol.  176/17   n  225-232 

July  3,  1989.  6  tab,  32  ref. 

Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Marine  environment,  "Seawater,  "Nickel 
"Heavy  metals,  "Sorption,  Speciation,  Suspended 
sediments,  Hydrogen  ion  concentration. 

Six  sediment  samples  were  collected  from  northern 
Arabian  Gulf.  Nickel  was  added  to  each  sediment- 
seawater  suspension  and  the  concentration  of  total 
dissolved  Ni  in  the  suspension  was  monitored  for 
75  days.  The  analytical  data  were  used  to  obtain  a 
linear  regression  equation  relating  Ni(+-(-)  activi- 
ty in  the  sediment  suspensions  to  pH.  Using  this 
equation  and  thermodynamic  information,  the  dis- 
tribution of  Ni  species  in  the  suspensions  was  cal- 
culated. The  major  inorganic  species,  extrapolated 
to  35  ppt  salinity  and  pH  8.1,  were  Ni(+-f) 
(60.1%),  NiCl(  +  )  (16.9%),  NiCl  (5.0%),  NiOH(  + 
(0.4%),  and  NiS04  (17.5%).  An  increase  in  the 
seawater  salinity  increased  the  concentration  of 
total  dissolved  Ni  and  Ni  chloro-complexes.  A 
decrease  in  pH  of  seawater  increased  total  dis- 
solved Ni  and  decreased  NiOH(  +  )  complex,  but 
the  portion  of  other  species  remained  unchanged 
There  was  no  significant  (P  <  0.05)  effect  of  Cu 
Cd,  Pb,  Fe,  Mn,  and  Al  addition  on  Ni  sorption  iii 
the  marine  sediment  suspensions.  (Author's  ab- 
stract) 
W90-00713 


DETERMINATION  OF  HEAVY  METALS  IN 
WATER,  SUSPENDED  MATERIALS  AND 
SEDIMENTS  FROM  LANGAT  RIVER,  MALAY- 
SIA. 

National  Univ.  of  Malaysia,  Bangi.  Dept.  of  Nul- 

cear  Science. 

S.  B.  Sarmani. 

Hydrobiologia  HYDRB8,  Vol.  176/17   p  233-238 

July  3,  1989.  1  fig,  3  tab,  11  ref. 

Descriptors:  "Path  of  pollutants,  "Heavy  metals 
"Suspended  solids,  "Malaysia,  "Sediments,  Langat 
River,  Neutron  activation  analysis,  Atomic  absorp- 
tion spectrophotometry,  Arsenic,  Cadmium 
Cobalt,  Copper,  Mercury,  Lead,  Zinc. 

The  concentrations  and  distribution  of  heavy 
metals  in  the  Langat  River  basin  (Malaysia)  were 
investigated  using  instrumental  neutron  activation 
analysis  for  the  determination  of  12  trace  elements 
in  sediments  and  suspended  matter.  Atomic  absorp- 
tion spectrometry  was  used  for  the  analysis  of 
arsenic,  cadmium,  cobalt,  copper,  mercury,  lead 
and  zinc  in  the  soluble  fraction  of  the  river  water 
samples.  The  trace  elements  were  not  evenly  dis- 
tributed. The  concentrations  of  arsenic,  cadmium, 
cerium,  cobalt,  scandium,  antimony,  and  zinc  were 
generally  highest  in  the  suspended  materials 
whereas  concentrations  of  chromium,  rubidium 
and  tonum  were  always  highest  in  the  sediments. 
Arsenic  concentrations  in  the  river  were  slightly 
higher  than  the  natural  concentration,  while  the 


other  elements  were  generally  at  their  natural  con 
ccntration  levels.  This  suggests  that  anthropogenic 
sources  of  arsenic  have  entered  the  river  system 
I  he  application  of  arsenical  herbicide  in  the  rubber 
and  oil  palm  plantations  within  the  river  basin 
S,  he  ,he  source  of  this  arsenic  pollution  Uy 
WHO  drinking  water  standards,  the  river  water  is 

/"iS'-ii  SU'^J-e     f°r    dr,nk,n8     w"hout     treatment 
(Miller-PTTj 
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TRACE  ELEMENTS  IN  SUSPENDED  PARTIC- 

austraiYa™  FROM  im  YARRA  ",v"*- 

Chisholm   Inst    of  Tech.,   Melbourne  (Australia; 
Water  Studies  Centre. 
P.  Sinclair,  R.  Beckett,  and  B.  T.  Hart 
Hydrobiologia  HYDRB8,  Vol.  176/17   n  239-251 
July  3,  1989.  4  fig,  3  tab,  37  ref. 

Descriptors:  "Path  of  pollutants,  "Heavy  metals 
Suspended  sediments,  "Australia,  "Particulate 
matter  "River  flow,  Yarra  River,  Continuous  flow 
centrifugation,  Organic  matter,  Phosphorus,  Man- 
ganese. 

Suspended  particulate  matter  (SPM)  was  collected 
from  two  sites  in  the  Yarra  River  (Australia)  under 
a  range  of  flow  conditions  using  a  continuous  flow 
centrifuge.  The  SPM  from  the  upstream,  largely 
rural,  site  at  Warrandyte  had  higher  concentrations 
cDwr8an!,C    matter'    PhosPhorus   and    manganese. 
SPM    collected    from    the    downstream,    largely 
urban,  site  at  Heidelberg  had  elevated  concentra- 
tions of  lead  and  zinc.  The  concentrations  of  iron 
copper  and  chromium  in  the  SPM  changed  little 
between  the  two  sites.  Over  the  study  period,  the 
flow-weighted    mean   concentration   of   SPM    in- 
creased 5-fold  between  the  two  sites  and  the  load 
increased  7-fold.  The  annual  load  of  SPM  trans- 
??™ed^paSt    Heidelberg    was    estimated    to    be 
1700,000  tonne,  with  approximately  80%  occurring 
during  high  flows  (>   15  cu  m/s).  Detailed  study 
of  the  SPM   concentrations  during  flood  events 
suggests  that  the  northern  tributaries  to  the  Yarra 
are  the  main  contributors  of  SPM  in  the  region 
between  Warrandyte  and  Heidelberg.  The  mean 
annual  load  of  total  phosphorus  transported  by  the 
Yarra  River  at  Heideleberg  was  estimated  to  be 
220  tonne,  approximately  2.5  times  greater  than  at 
Warrandyte.  Approximately  60%  of  this  load  was 
associated  with  SPM.  The  majority  (about  80%)  of 
this  SPM-bound  phosphorus  was  extractable  with 
0.1  M  NaOH,  and  is  therefore  potentially  biologi- 
cally available.  There  was  little  difference  between 
the  two  sites  in  the  flow-weighted  mean  concentra- 
tions of  iron,  copper,  and  chromium  in  SPM.  The 
manganese      concentration      was     approximately 
halved  between  Warrandyte  and  Heiderberg,  with 
most  of  the  loss  occurring  in  the  exchangeable  and 
reducible  fractions.  Lead  and  zinc  concentrations 
in  SPM  increased  15  to  16-fold  between  the  two 
sites,  with  most  of  this  increase  occurring  in  the 
exchangeable  and  reducible  fractions.  This  is  some 
cause  for  concern,  since  metals  in  both  these  frac- 
tions could  become  available  to  biota  under  condi- 
tions known  to  exist  in  the  Yarra  estuary.  (Au- 
thor's abstract) 
W90-00715 


GEOCHEMICAL  CHARACTERISTICS  OF 
HEAVY  METALS  IN  THE  XIANGJANG 
RIVER,  CHINA. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

Z.  Shen,  D.  Wenjiang,  Z.  Licheng,  and  C.  Xibao. 
Hydrobiologia  HYDRB8,  Vol.  176/17,  p  253-262 
July  3,  1989.  4  fig,  5  tab,  8  ref. 

Descriptors:  "Path  of  pollutants,  "Heavy  metals, 
"China,  "Water  pollution  sources,  "Geochemistry, 
"Sediment  contamination,  Xiangjang  River! 
Copper,  Cadmium,  Lead,  Zinc. 

The  results  of  research  undertaken  to  evaluate  the 
extent  of  heavy  metal  pollution  of  the  Xiangjiang 
River  (China)  are  reported.  It  is  clear  that  the 
distribution  of  heavy  metals  in  the  water  and  sedi- 
ments of  the  Xiangjiang  River  depends  directly  on 
the  character  of  the  discharged  wastes,  which  de- 
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termined  the  concentration  of  pollutants  in  river. 
The  speciation  of  heavy  metals  in  water  and  sedi- 
ment samples  collected  from  the  river  was  under- 
taken in  order  to  provide  bioavailability  and  toxici- 
ty information.  In  water  samples  collected  during 
November  1984,  it  was  found  that  the  dissolved 
fraction  (<  0.45  microm)  contained  rather  low 
concentrations  of  Cu,  Cd,  Pb  and  Zn;  the  excep- 
tion was  the  water  sample  taken  from  the  right  side 
if  the  river  at  Zhuzhou.  The  concentration  of 
heavy  metals  in  the  particulate  fraction  was  much 
higher  than  in  the  dissolved  fraction  for  water 
samples  taken  from  the  middle  and  lower  reaches 
of  the  river.  In  the  less  polluted  upstream  reaches, 
the  greatest  proportion  of  the  heavy  metals  was 
generally  associated  with  the  dissolved  fraction. 
The  concentration  of  heavy  metals  Cu,  Cd,  Pb  and 
Zn  in  surface  water  and  sediment  samples  taken 
from  the  length  of  the  river  revealed  significant 
pollution  in  the  vicinity  of  two  industrial  centers 
(Shuikoushan  and  Zhuzhou).  Additional  insight 
into  the  potential  adverse  effects  of  these  elevated 
concentrations  were  obtained  from  studies  of  the 
physico-chemical  forms  (speciation)  of  these  metals 
in  the  water  column  and  in  sediments.  (Miller- 
PTT) 
W9O-0O716 


NUTRIENT  REMOBILIZATION  PROCESSES 
AT  THE  TIBER  RIVER  MOUTH  (ITALY). 

Istituto  di  Ricerca  sulle  Acque,  Rome  (Italy). 
R.  Pagnotta,  C.  M.  Blundo,  T.  LaNoce,  M. 
Pettine,  and  A.  Puddu. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  297-306, 
July  3,  1989.  10  fig,  1  tab,  13  ref. 

Descriptors:  *Path  of  pollutants,  *River  mouth, 
*Tiber  River,  *Estuaries,  *  Saline-freshwater  inter- 
faces, *Fate  of  pollutants,  *Italy,  *Nutrients,  *Eu- 
trophication,  Remobilization,  Carbon,  Phosphorus. 

The  Tiber  River  mouth,  a  typical  example  of  an 
environmentally  stressed  estuary  in  the  Mediterra- 
nean, is  studied  in  an  attempt  to  elucidate  the  main 
factors  affecting  the  distribution  of  pollutants  in  its 
estuarine  waters.  Results  obtained  in  recent  years 
(1984-1986)  on  organic  carbon  and  nutrients  are 
reported  and  are  used  to  provide  information  on 
the  main  processes  occurring  in  the  salt  wedge 
region.  The  behavior  of  organic  carbon  and  nutri- 
ents was  investigated  during  periods  of  normal 
summer  fluvial  flow,  in  which  the  final  stretch  of 
the  river  is  characterized  by  a  two-layer  structure, 
with  the  lower  saline  layer  nearly  stagnant.  Under 
these  conditions,  biological  remobilization  process- 
es appear  to  be  the  main  factor  affecting  the  behav- 
ior of  organic  carbon,  orthophosphate  and  total 
inorganic  carbon.  In  particular,  the  analysis  of  the 
stoichiometry  of  the  nutrient  regeneration  process- 
es, as  well  as  the  behavior  of  dissolved  organic 
carbon  and  particulate  organic  carbon  as  a  func- 
tion of  salinity,  indicate  a  significant  contribution 
of  anoxic  processes  to  the  regeneration  of  organic 
matter.  These  regeneration  processes  increase  the 
mean  concentration  of  dissolved  forms  of  nutrients 
in  the  lower  saline  layer  compared  with  the  theo- 
retical dilution  values;  in  some  cases,  these  concen- 
trations were  up  to  twice  as  high  as  the  concentra- 
tions in  the  uppper  layer.  At  the  end  of  summer 
period,  the  two-layer  structure  is  broken  down  and 
the  lower  stagnant  saline  water  flows  to  the  sea, 
producing  an  additional  load  of  nutrients.  This 
source  may  play  an  important  role  in  the  eutrophic 
conditions  found  in  late  summer,  in  the  coastal 
region  off  the  Tiber  mouth.  (Miller-PTT) 
W90-00719 


USE  OF  RADIONUCLIDES  IN  THE  STUDY  OF 
CONTAMINANT  CYCLING  PROCESSES. 

Bodensee-Wasserversorgung,       Ueberlingen-Sues- 

senmuehl   (Germany,   F.R.).   Water  Control   and 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00720 


CONCENTRATIONS  AND  DISTRIBUTION  OF 
FE,  ZN  AND  CU  IN  TISSUES  OF  THE  WHITE 
SUCKER  (CATOSTOMUS  COMMERSONI)  IN 
RELATION  TO  ELEVATED  LEVELS  OF 
METALS  AND  LOW  PH. 


Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00723 


ACCUMULATION  OF  POLY-BETA-HYDROX- 
YBUTYRATE  IN  A  METHANE-ENRICHED, 
HALOGENATED  HYDROCARBON-DEGRAD- 
ING SOIL  COLUMN:  IMPLICATIONS  FOR 
MICROBIAL  COMMUNITY  STRUCTURE  AND 
NUTRITIONAL  STATUS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Div.  of  Ocean- 
ography. 

P.  D.  Nichols,  and  D.C.  White. 
Hydrobiologia  HYDRB8,  Vol.  176/17,  p  369-377, 
July  3,  1989.  1  fig,  2  tab,  32  ref.  Department  of  the 
Navy  contracts  N0014-82-C0404  and  N0014-83- 
K0056,  NASA  contract  NAG2-149,  and  EPA  con- 
tract CR-813725. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, *Soil  contamination,  *Soil  columns,  *Soil 
bacteria,  'Hydrocarbons,  "Halogens,  *Methane 
bacteria,  Accumulation,  Bioassay. 

The  poly-beta-hydroxybutyrate  (PHB)  content  of 
soil  from  a  halogenated  hydrocarbon-degrading 
(HHD)  column  and  related  controls  samples  and 
from  methylotrophic  bacteria  were  assayed.  The 
PHB/PLFA  (phospholipid  ester-linked  fatty  acid) 
ratios  were  determined  to  yield  further  insight  into 
the  microbial  biota  and  processes  involved  in  the 
biotransformation  of  pollutant  compounds.  The 
prokarotic,  endogenous  storage  PHB  accumulated 
in  soil  from  a  methane-enriched,  halogenated  hy- 
drocarbon-degrading soil  column.  Based  in  phos- 
pholipid ester-linked  fatty  acid  (PFLA)  profiles, 
this  microcosm  has  been  previously  reported  to  be 
significantly  enhanced  in  type  II  methanotrophs. 
Two  strains  analyzed  of  the  type  II  methanotroph 
Methylobacterium  organophilium  were  found  to 
contain  PHB,  with  PHB/PFLA  ratios  similar  to 
those  determined  for  the  methane-enriched  soil 
column,  suggesting  that  methanotrophic  bacteria 
enriched  in  the  methane-amended  column  pro- 
duced PHB.  Control  soil  and  sodium  azide-inhibit- 
ed  material,  in  which  methanotroph  markers  were 
below  detection,  did  not  contain  PHB.  Biochemi- 
cal assays,  based  on  the  differences  observed,  can 
be  used  to  monitor  shifts  in  microbial  biomass. 
community  structure  and  nutritional  status  of  sys- 
tems used  to  model  microbial  biotransforamtion 
processes.  Further  manipulative  experiments  with 
pure  methanotrophic  bacteria  will  increase  under- 
standing of  the  mechanism  by  which  PHB  is  pro- 
duced. It  is  shown  that  biochemical  procedures 
have  the  potential  to  monitor  the  stimulated  popu- 
lations of  a  native  soil  microbial  community  capa- 
ble of  degrading  pollutants.  Such  data  may  ulti- 
mately provide  information  to  assist  in  the  selec- 
tion and  optimization  of  favorable  conditions  for 
the  adaption  of  pollutant  biotransformation  proc- 
esses to  aquifers.  (Author's  abstract) 
W90-00725 


CAN  WE  DETERMINE  THE  BIOLOGICAL 
AVAILABILITY  OF  SEDIMENT-BOUND 
TRACE  ELEMENTS. 

Geological  Survey,  Menlo  Park,  CA. 

S.  N.  Luoma. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  379-396, 

July  3,  1989.  4  fig,  7  tab,  111  ref. 

Descriptors:  *Path  of  pollutants,  'Sediment  con- 
tamination, 'Bioavailability,  'Trace  metals,  'Geo- 
chemistry, Bioaccumulation,  Trace  elements. 

The  limited  success  achieved  in  defining  the  bio- 
logical availability  of  metals  from  sediment  is  in- 
vestigated. It  is  clear  from  available  data  that  the 
susceptibility  of  biological  communities  to  trace 
element  contamination  differs  among  aquatic  envi- 
ronments. One  important  reason  is  that  the  bioavai- 
lability of  metals  in  sediments  appears  to  be  altered 
by  variations  in  sediment  geochemistry.  However, 
methods  for  explaining  or  predicting  the  effect  of 
sediment  geochemistry  upon  metal  availability  are 
poor;y  developed.  Experimental  studies  demon- 
strate that  ingestion  of  sediments  and  uptake  from 
solution  may  both  be  important  pathways  of  metal 
bioaccumulation   in   deposit/detritus   feeding  spe- 


cies. Relative  importance  between  the  two  is  geo- 
chemistry dependent.  Geochemical  characteristics 
of  sediments  also  affect  metal  concentrations  in  the 
tissues  of  organisms  collected  from  nature,  but  the 
specific  mechanisms  by  which  these  characteristics 
influence  metal  bioavailability  have  not  been  rigor- 
ously demonstrated.  Several  prerequisites  are  nec- 
essary to  better  understand  the  processes  that  con- 
trol metal  bioavailability  from  sediments:  (1)  im- 
proved computational  or  analytical  methods  for 
analyzing  the  distribution  of  metals  among  compo- 
nents of  the  sediments,  (2)  improved  computational 
methods  for  assessing  the  influences  of  metal  form 
in  sediments  on  sediment-water  metal  exchange, 
and  (3)  a  better  understanding  of  the  processes 
controlling  bioaccumulation  of  metals  from  solu- 
tion and  food  by  metazoan  species  directly  exposed 
to  the  sediments.  Such  capabilities  would  allow 
mechanistic  explanations  essential  to  the  develop- 
ment of  practical  tools  sought  for  determining 
sediment  quality  criteria  for  metals.  (Author's  ab- 
stract) 
W90-00726 


SEDIMENT  TOXICITY  TESTING  IN  TWO 
AREAS  OF  CONCERN  OF  THE  LAURENTIAN 
GREAT  LAKES:  TORONTO  (ONTARIO)  AND 
TOLEDO  (OHIO)  HARBOURS. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).    Great    Lakes   Lab.    for   Fisheries   and 
Aquatic  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 

W90-00727 


BIOAVAILABLE  METAL  UPTAKE  RATE  IN 
URBAN  STORMWATER  DETERMINED  BY 
DIALYSIS  WITH  RECEIVING  RESINS. 

Chalmers     Univ.     of     Technology,     Goeteborg 

(Sweden).  Dept.  of  Sanitary  Engineering. 

G.  M.  P.  Morrison. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  491-495, 

July  3,  1989.  2  fig,  1  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Bioavailability, 
'Storm  water,  'Absorption,  'Urban  drainage, 
'Heavy  metals,  Dialysis,  Resins. 

Bioavailable  metal  uptake  rates  are  determined  in 
urban  stormwater  by  dialysis  with  receiving  resins. 
Values  at  outfalls  reflect  the  sporadic  and  variable 
nature  of  discharges  of  bioavailable  metals  with 
stormwater.  The  lowest  values  of  Zn,  Cu  and  Pb 
are  found  at  the  site  with  least  traffic.  Cadmium, 
Ni  and  Cr  exhibit  similar  receiving  resins  uptake 
rates  at  all  samples  sites.  Variations  in  the  uptake 
rates  may  be  explained  in  terms  of  hydrochemical 
processes  affecting  bioavailable  metal  mobilization 
and  transport  in  the  stormwater,  including  rainfall 
volume,  rainfall  acidity  and  gullypot  interstitial 
water  mobilization.  Copper  uptake  rates  for  Chelex 
receiving  resin  as  a  function  of  cumulative  rainfall 
over  the  exposure  period  is  shown.  A  similar  rela- 
tionship was  also  found  for  Cd  and  Zn.  During 
baseflow  (groundwater  flow)  the  uptake  rate  varies 
between  0.6  and  4.5  pg/sq  mm/h.  It  is  clear  that 
stormwater  discharge  causes  a  significant  increase 
of  bioavailable  Cu  uptake  rate  above  the  baseflow 
values.  Stormwater  values  increase  up  to  82.8  pg/ 
sq  mm/h  and  there  appears  to  be  a  general  increase 
of  values  with  cumulative  rainfall.  The  acidity  of 
rainfall  determines  the  extent  of  metal  mobilization 
from  urban  surfaces  and  sediments.  The  lowest 
continuously  monitored  stormwater  pH  value  (6.0) 
over  the  study  period  corresponds  to  the  highest 
Cu  uptake  rate  (82.8  pg/sq  mm/h),  with  a  cumula- 
tive rainfall  of  7.1  mm.  As  free  and  weakly  com- 
plexed  dissolved  Cu  is  highly  dependent  on  pH, 
the  high  value  can  be  explained  in  terms  of  a  high 
Cu  availability  to  the  dialysis  cell.  Evidence  of  the 
influence  of  gullypot  and  in-pipe  sediment  process- 
es on  metal  uptake  is  provided  by  a  comparison  of 
Pb  uptake  rate  with  cumulative  rainfall.  The  in- 
pipe  deposited  solids  may  provide  an  important 
source  of  Pb  during  baseflow  conditions.  Intersti- 
tial waters  provide  a  rich  source  of  free  and 
weakly  complexed  metal  for  early  storm  washout. 
(Miller-PTT) 
W90-00735 


101 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

AQUATIC  POLLUTION   IN  THE  FAR   EAST. 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

D.  J.  H.  Phillips,  and  S.  Tanabc. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

7,  p  297-303,  July  1989.  3  fig,  1  tab,  48  ref. 

Descriptors:  *Water  pollution  sources,  'Path  of 
pollutants,  *Far  East,  'Effluents,  'Industrial 
wastewater,  Developing  countries,  Seafood. 

An  overview  of  the  problems  experienced  in  the 
Far  East  relating  to  aquatic  pollution  is  presented, 
with  an  emphasis  on  the  quality  of  coastal  waters. 
The  pollution  problems  faced  by  developing  and 
developed  nations  in  the  region  tend  to  vary  in 
type  according  to  socioeconomic  factors.  The  ap- 
propriate treatment  and  disposal  of  sewage  remains 
a  particular  problem  in  the  developing  nations. 
Industrial  and  agricultural  effluents  also  exert 
measurable  effects  on  marine  resources  in  many  of 
these  regions.  The  environmental  impacts  of  major 
engineering  and  development  projects  are  also  a 
concern  in  certain  areas.  In  the  developed  nations, 
the  impacts  of  conservative  contaminants  (especial- 
ly the  highly  persistent  and  toxic  organochlorines) 
are  considered  to  be  the  most  significant  problem 
at  present.  The  region,  as  a  whole,  exhibits  a  great 
dependence  on  seafood  as  a  primary  or  preferred 
source  of  protein,  and  the  protection  of  coastal 
waters  is  therefore  of  vital  concern.  In  addition, 
tourism  provides  much-needed  foreign  exchange  in 
many  countries  of  the  region,  and  the  tourist  facili- 
ties are  mostly  situated  on  the  coast.  Additional 
regulatory  initiatives  are  required  in  many  areas, 
coupled  to  strong  legislative  action  and  robust 
monitoring  of  coastal  pollution,  if  the  vital  marine 
resources  are  not  to  be  irreversible  damaged.  (Au- 
thor's abstract) 
W90-00739 


POLLUTION  OF  THE  COASTAL  WATERS  OF 
HONG  KONG. 

Hong  Kong  Univ.  Dept.  of  Zoology. 

B.  Morton. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

7,  p  310-318,  July  1989.  2  fig,  67  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *Hong  Kong,  'Marine  environment, 
'Coastal  waters,  'Literature  review,  Industrial 
wastewater,  Domestic  wastes,  Farm  wastes. 

The  available  literature  on  Hong  Kong's  marine 
coastal  pollution  is  reviewed.  The  highly  urbanized 
and  industrialized  cities  of  Victoria  and  Kowloon 
pollute  Victoria  harbor  with  untreated  domestic 
sewage  and  industrial  effluents.  The  development 
of  new  cities,  Shatin  and  Tai  Po,  on  the  shores  of 
the  partially  enclosed  Tolo  harbor  have  created 
Hong  Kong's  first  critical  marine  environmental 
problem,  secondary  sewage  treatment  schemes 
having  been  inadequate  to  prevent  this.  Agricultur- 
al wastes  (notable  pig  manure)  compound  the 
problem  in  Tolo  harbor,  but  virtually  everywhere 
in  the  New  Territories  lowland  water  courses  are 
polluted  from  this  source  leading  to  the  degrada- 
tion of  most  enclosed  bays.  Sufficient  evidence  is  at 
hand  to  understand  local  long-term  trends  in  envi- 
ronmental degradation.  Hong  Kong's  coastal 
waters  are  polluted  generally;  Tolo  Harbor,  gross- 
ly so.  Concern  exists  regarding  the  safety  of  bath- 
ing beach  water  quality,  contaminated  sea  food, 
and  the  overall  quality  of  other  enclosed  bodies  of 
water  in  Hong  Kong.  (Author's  abstract) 
W90-00740 


TRACE  METALS  AND  ORGANOCHLORINES 
IN  THE  COASTAL  WATERS  OF  HONG  KONG. 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

D.  J.  H.  Phillips. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No 

7,  p  319-327,  July  1989.  5  fig,  2  tab,  47  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Organic  compounds,  'Coastal  waters, 
'Hong  Kong,  'Trace  metals,  'Chlorinated  hydro- 
carbons, Bioindicators,  Molluscs. 

Available  data  on  trace  metals  and  organochlorines 
in  Hong  Kong  coastal  waters,  sediments  and  biota 
is  reviewed.  The  coastal   waters  of  Hong  Kong 


receive  the  sewage  discharges  from  almosl  (,  mil 
lion  inhabitants,  effluents  from  industry  and  agri- 
cultural wastes  Although  generally  well  i 
these  waters  exhibit  significantly  elevated  concen- 
trations of  trace  metals  and  organochlorines  in 
certain  areas,  on  both  local  and  regional  scales 
The  existing  pattern  of  contamination  has  been 
well-characterized  through  both  the  use  of  bivalve 
molluscs  as  bio-indicators  and  the  analysis  of  sedi- 
ments. Some  contaminants  are  of  concern  with 
respect  to  public  health,  these  include  cadmium, 
DDT  and  metabolites,  and  isomers  of  hexachloro- 
cyclohexane.  (Author's  abstract) 
W90-O0741 


PRESENT  STATUS  OF  THE  AQUATIC  ENVI- 
RONMENT OF  THAILAND. 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept. 

of  Marine  Science. 

M.  Hungspreugs,  W.  Utoomprurkporn,  S. 

Dharmvanij,  and  P.  Sompongchaiyakul. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

7,  p  327-332,  July  1989.  1  fig,  4  tab,  30  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Thailand,  'Aquatic  environment, 
Rivers,  Canals,  Municipal  wastes,  Domestic 
wastes. 

The  aquatic  environment,  including  major  rivers 
and  causes  of  pollution,  of  the  country  of  Thailand 
are  discussed.  The  rap.dly  increasing  population 
and  developing  agro-industrial  activities  in  Thai- 
land exert  considerable  stress  on  the  aquatic  envi- 
ronment. Untreated  municipal  wastes  are  dis- 
charged directly  or  indirectly  to  canals  and  rivers, 
causing  high  BODS  values  and  bacterial  contami- 
nation close  to  populated  areas.  Improvements  in 
domestic  sewage  treatment  are  likely  to  be  prohibi- 
tively expensive  in  the  near  term  at  least.  Eutroph- 
ication  of  coastal  waters  is  an  emerging  problem. 
By  contrast,  few  problems  have  been  documented 
from  trace  metals  discharged  by  industries,  and  the 
public  health  threat  from  seafood  contamination 
does  not  appear  to  be  significant.  Uses  of  chlorinat- 
ed hydrocarbon  pesticides  are  declining  sharply, 
these  being  replaced  by  hydrocarbon  phosphate 
compounds  which  degrade  rapidly  in  aquatic  envi- 
ronments. Oil  pollution  has  not  been  a  problem, 
although  fears  of  a  major  spill  exist.  Other  prob- 
lems include  development  of  the  coastal  zone,  sa- 
linity intrusion,  and  tin  mining.  (Author's  abstract) 
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PERSISTENT  ORGANOCHLORINES  IN  JAPA- 
NESE COASTAL  WATERS:  AN  INTROSPEC- 
TIVE SUMMARY  FROM  A  FAR  EAST  DEVEL- 
OPED NATION. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
S.  Tanabe,  N.  Kannan,  M.  Fukushimima,  T. 
Okamoto,  and  T.  Wakimoto. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
7,  p  344-352,  July  1989.  6  fig,  3  tab,  63  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Water  pollution  sources,  'Chlorinated  hy- 
drocarbons, 'Coastal  waters,  'Japan,  Developing 
countries,  Pesticides,  Polychlorinated  biphenyls, 
Reviews. 

The  historical,  present  and  likely  future  impacts  of 
persistent  organochlorine  contaminants  on  the 
health  of  the  coastal  waters  of  Japan  are  summa- 
rized. It  is  noted  that  contaminants  such  as  DDT, 
Hexachlorinated  biphenyls  (HCH)  and  polychlori- 
nated biphenyls  (PCBs)  are  generally  exhibiting 
decreased  abundances  in  Japanese  coastal  waters 
with  time.  The  present  level  of  contamination  of 
Japanese  coastal  waters  by  organochlorine  com- 
pounds may  be  best  seen  from  data  of  the  Environ- 
ment Agency  of  Japan.  It  appears  that  both  PCB 
and  the  sum  of  DDT  concentrations  are  higher  in 
biota  from  western  parts  of  Japan  than  in  orga- 
nisms from  the  north  of  the  country;  this  reflects 
previous  usage  patterns.  Concentrations  of  the  sum 
of  HCH  are  rather  more  uniform,  despite  their 
previous  use  principally  in  western  parts  of  Japan. 
New  environmental  challenges  are  emerging  in 
Japan,  including  the  contamination  of  coastal  eco- 
systems by  chlordane,  particular  organophosphate 


compound*,  dioxiiu,  dibenzofuran*  and  copiaaai 

P<  I;      Extensive  studies  are  continuing  on   these 
Contaminant*,  some  of  which  are  of  considerable 
rn    in    aquatic    environments 
(Miller-PTT) 

W90-00745 


•I  ALU  HID     AMI'HIPODS     (CRUSTACEA)     AS 
BIOMOMIOHS  I  OH  (  OPPEB   WD  /.INi 

Queen  Mary  Coll  ,  London  (England;    School  of 

Biological  Sciences 

For  primary  bibliographic  entry  see  Field  5A. 
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II  I  K  I  OF  A  SEWAGE  PLANT  IN  THE  DIS- 
TRIBUTION OF  ORGANOCHLORINK  RhSI- 
DUES  IN  THE  DIYALA  RIVER,  IRAQ. 

Biological  Research  Center,  Baghdad  (Iraq; 
M.  A.  Al-Omar,  N  H.  Al-Ogaily,  and  D.  A.  Shebl. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 
No.   1-2,  p   1-7,  March   1989.   1   fig,  4  tab,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Iraq,  'Pes- 
ticides, 'Halogenated  pesticides,  'Insecticides, 
Lindane,  Aldrin,  Dieldrin,  Heptachlor,  Chlordane, 
DDT,  Monitoring,  Sediments,  Diyala  River. 

Distribution  of  organochlorine  insecticide  residues 
was  studied  in  sediments  and  water  from  the  lower 
part  of  the  Diyala  River  in  Iraq,  where  a  large 
sewage  treatment  plant  is  located.  Eleven  sediment 
and  water  samples  were  collected  from  each  of 
five  stations  at  about  2  week  intervals  from  March 
to  October  1984.  Both  sediment  and  water  samples 
were  analyzed  by  gas  chromatography  and  found 
to  contain  different  levels  of  lindane,  aldrin,  diel- 
drin, heptachlor,  heptachlor  epoxide,  chlordane 
and  isomers  and  metabolites  of  DDT.  The  highest 
levels  of  these  compounds  were  detected  in  water 
samples  taken  in  April.  No  correlations  with  time 
of  year  were  observed  in  sediment  samples.  The 
high  values  in  April  could  be  due  to  the  transport 
of  pollutants  with  the  runoff  water  from  highlands 
upstream.  The  highest  values  and  most  frequent 
occurrence  was  for  chlordane  and  DDT  in  both 
sediment  and  water  samples.  Definite  differences 
between  the  stations  based  an  the  location  of  the 
effluent  discharge  were  not  found.  (White-Reimer- 
PTT) 
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TRACE  ELEMENT  CONCENTRATIONS  IN 
FISH  FROM  THREE  ADIRONDACK  LAKES 
WITH  DIFFERENT  PH  VALUES. 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

M.  Heit,  C.  Schofield,  C.  T.  Driscoll,  and  S.  S. 

Hodgkiss. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  1-2.  p  9-30,  March  1989.  9  fig,  43  ref. 

Descriptors:  'Acid  rain  effects,  'Acidification, 
'Fish,  'New  York,  'Trace  elements,  'Heavy 
metals,  'Mercury,  'Lead,  'Sucker,  'Perch, 
Muscle,  Gut  analysis,  Hydrogen  ion  concentration, 
Adirondack  lakes. 

Concentrations  of  29  elements  were  detected  in  the 
axial  muscle,  and  44  elements  were  detected  in  the 
gut  contents  of  white  suckers  (Catostomus  com- 
mersoni)  and  yellow  perch  (Perca  flavescens)  from 
three  lakes  located  in  the  New  York  Adirondack 
Preserve.  The  study  lakes  were  acidic  Darts  Lake, 
variable  pH  Lake  Rondaxe,  and  circumneutral 
Moss  Lake.  For  the  majority  of  the  elements,  there 
were  no  clear  differences  in  the  muscle  concentra- 
tions among  fish  inhabiting  the  three  types  of  lakes. 
Two  notable  exceptions  were  Hg  and  Pb.  The 
highest  Hg  concentrations  were  found  in  fish  from 
the  circumneutral  lake  where  the  majority  of 
yellow  perch  exceeded  the  current  FDA  action 
level  of  1  microg/g  (wet  weight)  for  Hg  in  foods. 
Regardless  of  lake  acidity,  90%  of  the  yellow 
perch  had  Hg  muscle  concentrations  which  ex- 
ceeded the  older  FDA  action  level  of  0.5  microg/g 
(wet  weight).  The  highest  Pb  concentrations  were 
found,  with  some  exceptions,  in  the  axial  muscle  of 
the  fish  from  the  acidic  lake.  Clear  trends  were  not 
found  for  the  other  elements  measured.  Concentra- 
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tions  of  Hg  were  always  much  higher  in  the  axial 
muscle  than  in  the  gut  contents.  Other  elements 
potentially  toxic  to  humans  (As,  Cd,  Ga,  Pb,  Se, 
and  Tl)  were  not  accumulated  in  the  muscle  rela- 
tive to  the  gut.  In  general,  the  gut  contents  of  both 
species  contained  greatly  elevated  element  concen- 
trations relative  to  the  axial  muscle,  indicating  that 
bioaccumulation  of  most  metals  does  not  occur. 
(Author's  abstract) 
W9O-OO80O 


DETECTABILITY  OF  STEP  TRENDS  IN  THE 
RATE  OF  ATMOSPHERIC  SULPHATE  DEPO- 
SITION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A. 
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CADMIUM  SOIL  SORPTION  AT  LOW  CON- 
CENTRATIONS: VII,  EFFECT  OF  STABLE 
SOLID  WASTE  LEACHATE  COMPLEXES. 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

T.  H.  Christensen. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  1-2,  p  43-56,  March  1989.  6  fig,  3  tab,  11  ref. 

Descriptors:  *Path  of  pollutants,  *Cadmium,  *Lea- 
chates,  *Soil  absorption  capacity,  Landfills, 
Sludge,  Incinerators,  Isotherms,  Stability,  Com- 
plexes. 

Soil  sorption  of  Cd  in  solid  waste  leachates  of 
landfill,  sewage  sludge,  and  incinerator  residue  was 
studied  in  the  laboratory  with  emphasis  on  the 
behavior  of  Cd  present  as  stable  complexes.  A 
previously  developed  speciation  method  was  em- 
ployed to  determine  free  divalent  Cd  and  com- 
plexed  Cd  of  various  stability.  The  experiments 
involved  13  soils  covering  a  wide  range  of  clay 
contents.  Speciation  of  Cd  present  in  solution  after 
exposure  to  increasing  amounts  of  soil  showed  that 
stable  Cd  complexes  did  not  sorb  onto  the  soil. 
This  was  supported  by  equilibrium  isotherms  ex- 
hibiting similar  solute  concentration  intercepts  and 
by  a  leaching  study  of  soil  columns  which  resulted 
in  the  same  concentration  of  stable  Cd  complexes. 
The  stable  complexes  were  of  the  order  of  1  to  10 
microg  Cd/L.  The  higher  values  were  found  in 
landfill  and  sewage  sludge  leachate.  Very  little  Cd 
present  in  the  leachates  was  free  divalent  Cd  (a 
few  percent),  which  may  explain  the  low  Cd  distri- 
bution coefficients  (3  to  70  L/kg)  observed  in  solid 
waste  leachates.  Leachates  containing  a  high  con- 
centration of  stable  organic  matter  may  contain 
significant  concentrations  of  Cd  bound  to  stable 
complexes  to  pose  a  risk  to  groundwater  quality. 
(Author's  abstract) 
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RADIONUCLIDE  LEVELS  AT  TWO  SITES  IN 
A  WATER  EXTRACTION  AREA  IN  THE 
NETHERLANDS  AFTER  CHERNOBYL. 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Physical  Geography. 

A.  W.  L.  Veen,  and  R.  J.  De  Meijer. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  1-2,  p  83-92,  March  1989.  3  fig,  5  tab,  10  ref. 

Descriptors:  'Radioisotopes,  *Fallout,  'Cherno- 
byl, *The  Netherlands,  'Nuclear  accidents, 
'Cesium,  Cesium  radioisotopes,  Rainfall,  Rhine 
River,  Drinking  water,  Nuclear  tests,  Groundwat- 
er, Permeability,  Adsorption. 

The  coastal  dune  aquifer,  providing  drinking  water 
for  a  large  part  of  the  population  of  the  western 
Netherlands,  is  recharged  by  rainfall  and  artificial 
infiltration  of  Rhine  water.  Chernobyl  fall-out  has 
been  detected  in  both  water  sources.  In  the  sandy 
soil  at  the  site  of  the  Provincial  Water  Supply 
Company  of  North-Holland  extraction  area  Cher- 
nobyl-derived fallout  has  added  Cs-137  and  Cs-134 
to  the  Cs-137  still  present  after  atmospheric  nucle- 
ar tests  in  the  fifties  and  sixties.  The  contribution 
by  Chernobyl  fallout  to  the  total  radioactivity  of 
the  soil  is  small  in  comparison  to  the  natural  radio- 
activity largely  due  to  K-40,  but  it  is  appreciable  in 
relation  to  radioactivity  remaining  from  the  previ- 


ous fallout  events.  Activity  concentrations  of  Cs 
isotopes  in  the  rainfall-derived  water  draining  from 
the  soil  in  the  lysimeter  at  a  depth  of  2.25  m  hardly 
reach  the  detection  limit  of  20  to  40  mBq/kg.  It 
may,  therefore,  be  expected  that  contamination 
from  this  source  of  groundwater,  and  therefore 
drinking  water,  is  negligible.  The  level  of  radioac- 
tive Cs  in  the  bottom  mud  of  the  infiltration  chan- 
nels is  similar  to  the  level  of  Cs  isotopes  in  the  soil 
but  it  is  entirely  due  to  the  Chernobyl  fallout. 
Permeability  rather  than  adsorptive  properties  may 
control  the  Cs  distribution.  (Author's  abstract) 
W90-00804 


COMPARISON  OF  THE  EFFECTS  OF  SEDI- 
MENTS AND  STANDARD  ELUTRIATES  ON 
PHOSPHORUS  KINETICS  IN  LAKEWATER. 

Scarborough  Coll.,  Westhill  (Ontario).  Life  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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COPPER    TOXICITY    AND    CHEMISTRY    IN 
THE  ENVIRONMENT:  A  REVIEW. 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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SPATIAL  AND  TEMPORAL  VARIATION  OF 
HEAVY  METALS  IN  SEDIMENT  CORES 
FROM  THE  CALCASIEU  RIVER/LAKE  COM- 
PLEX. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

C.  S.  Mueller,  G.  J.  Ramelow,  and  J.  N.  Beck. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  43, 

No.  3/4,  p  213-230,  February  1989.  12  fig,  3  tab,  15 

ref.  DOE  Grant  No.  DE-FG01-83EP311U. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'Sediments,  'Louisiana,  'Calcasieu  River, 
'Calcasieu  Lake,  Lake  Charles,  Spatial  distribu- 
tion, Temporal  distribution,  Copper,  Zinc,  Chro- 
mium, Lead. 

Sediment  cores  were  obtained  from  several  loca- 
tions in  the  Calcasieu  River/Lake  Complex  (Lou- 
isiana), including  Calcasieu  Lake,  Calcasieu  River, 
two  bayou  tributaries,  and  Lake  Charles,  during 
the  period  from  November  1983  to  November 
1985.  The  cores  were  analyzed  for  Cu,  Zn,  Cr,  and 
Pb.  The  approximate  sedimentation  rate  and  a  core 
chronology  were  determined  by  the  use  of  Csl37 
and  Pb210.  The  increase  in  metal  concentrations 
after  1933,  particularly  along  Bayou  d'Inde  where 
most  industries  are  located,  points  to  anthropogen- 
ic input  of  these  metals  to  the  system.  The  fact  that 
metal  concentrations  tend  to  merge  to  a  common 
value  prior  to  1940  throughout  the  system  suggests 
that  geological  factors  do  not  contribute  to  the 
observed  variations  in  metal  concentrations  of 
heavy  metals  found  in  this  area.  The  background 
concentrations  of  heavy  metals  found  in  this  study 
for  the  Calcasieu  River/Lake  Complex  were:  Cu 
(10  mg/kg),  Cr  (25  mg/kg),  Pb  (8  mg/kg),  and  Zn 
(40  mg/kg).  The  main  emphasis  of  the  study  fo- 
cused along  Bayou  d'Inde  due  to  the  enhanced 
levels  of  heavy  metals  found.  (Author's  abstract) 
W90-00808 


GEOCHEMICAL  STUDIES  IN  A  REMOTE 
SCOTTISH  UPLAND  CATCHMENT  II. 
STREAMWATER  CHEMISTRY  DURING 
SNOW-MELT. 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

P.  W.  Abrahams,  M.  Tranter,  T.  D.  Davies,  and  I. 

L.  Blackwood. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43, 

No.  3/4,  p  231-248,  February  1989.  4  fig,  5  tab,  43 

ref. 

Descriptors:  'Acid  rain,  'Acidification,  'Scotland, 
'Acid  streams,  'Path  of  pollutants,  'Snowmelt, 
'Heavy  metals.  'Stream  discharge,  Streams, 
Catchment  areas,  Aluminum,  Cadmium,  Copper, 
Magnesium,  Sodium,  Chlorides,  Nitrates,  Sulfates, 
Lead,  Manganese,  Calcium,  Hydrogen  ion  concen- 
tration. 


'Acid-flush'  events,  monitored  in  an  upland  catch- 
ment in  the  Cairngorm  Mountains  (Scotland)  at  the 
time  of  the  spring-thaw,  are  associated  with  an 
increase  in  stream  discharge  and  raised  concentra- 
tions of  both  major  ions  Ca,  Mg,  Na,  CI,  N03,  and 
S04)  and  trace-elements  (Al,  Cd,  Cu,  Fe,  Mn,  and 
Pb),  in  addition  to  H  +  .  The  stream  water  chemis- 
try is  determined  by  the  hydrological  pathways 
which  are  operative  in  the  catchment  during  these 
periods  of  snowmelt,  and  reflects  both  the 
meltwater  composition  and  the  influence  of  the 
soils  within  the  catchment.  Aluminum,  in  particu- 
lar, is  leached  from  the  soils  and  high  concentra- 
tions (up  to  330  micrograms/L)  occur  in  the 
streamwaters.  The  presence  of  frozen  soils,  which 
result  largely  due  to  the  influence  of  meteorologi- 
cal conditions  prior  to  the  accumulation  of  the 
snowpack,  is  likely  to  have  a  large  impact  on  the 
Al  concentrations  in  the  streamwaters.  The  low 
concentrations  of  Ca  monitored  in  the  stream 
during  the  periods  of  snow-melt  (<0.2  mg/L)  may 
promote  subsequent  toxic  effects  of  the  Al  to 
aquatic  life  forms.  (Author's  abstract) 
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ACIDIFYING  POTENTIAL  OF  ATMOSPHER- 
IC DEPOSITION  IN  CANADA. 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

T.  G.  Brydges,  and  P.  W.  Summers. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43, 

No.  3/4,  p  249-263,  February  1989.  5  fig,  2  tab,  27 
ref. 

Descriptors:  'Pollutant  identification,  'Acid  rain, 
'Canada,  'Hydrogen  ion  concentration,  Sulfates, 
Nitrates. 

It  is  proposed  that  the  value  of  the  residual  hydro- 
gen ion  concentration,  ((H  +  )  =  (S04--)--(Ca+ + 
+  Mg++))  in  precipitation  is  a  suitable  way  to 
describe  the  acidifying  potential  (AP)  of  the  wet 
deposition.  In  eastern  North  America,  the  AP  of 
precipitation  varies  from  20  to  85%  of  the  total 
sulfate,  the  remainder  of  the  sulfate  being  neutral- 
ized H2S04,  sulfate  from  salts  in  dust  or  from  sea 
salt.  The  AP  ranges  from  20  to  80%  of  the  H+  in 
the  wet  deposition.  The  rest  of  the  H+  is  contrib- 
uted by  the  net  effect  of  N  compounds.  Ammoni- 
um and  nitrate  ions  from  ammonia  and  NOx  emis- 
sions do  not  represent  a  net  acidic  loading  to  the 
terrestrial  ecosystem  if  they  are  taken  up  by  vege- 
tation. However,  when  N  leaches  from  watersheds 
in  the  form  nitrate,  it  constitutes  an  acidifying 
demand  on  the  ecosystem.  Therefore,  the  overall 
net  acidifying  potential  (NAP)  applied  to  the  ter- 
restrial ecosystem  is  defined  by  the  value  of 
((S04-)-(Ca++  +  Mg++))  in  precipitation 
plus  (N03-)  in  runoff  from  the  watershed.  (Au- 
thor's abstract) 
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COPPER  AND  ZINC  BALANCE  IN  SOILS, 
RICE  PLANTS  AND  AQUATIC  SYSTEMS  IN 
AN  AREA  ALONG  THE  FUCHU  PRECIPICE 
LINE,  TOKYO,  JAPAN. 

Tokyo    Univ.    of    Agriculture    and    Technology 

(Japan).  Faculty  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-00811 


CHEMICAL  COMPOSITION  OF  RAINFALL 
IN  A  CITY  OF  NORTHERN  SPAIN. 

Cantabria  Univ.,  Santander  (Spain).  Dept.  of  Medi- 
cal Physics. 

N.  Diaz-Caneja,  A.  Bonet,  I.  Gutierrez,  A. 
Martinez,  and  E.  Villar. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43, 
No.  3/4,  p  277-291,  February  1989.  2  fig,  4  tab,  38 
ref. 

Descriptors:  'Air  pollution  sources,  'Water  pollu- 
tion sources,  'Acid  rain,  'Spain,  .'Path  of  pollut- 
ants, Sulfur  compounds,  Regression  analysis,  San- 
tander. 

A  study  was  carried  out  over  a  period  of  4  yr  on 
precipitation  in  Santander,  a  coastal  city  with 
heavy  rainfall  in  the  north  of  Spain.  An  increase  in 
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acidity  was  found  for  the  latter  period  studied, 
from  April  1984  to  April  1985,  possibly  due  to  a 
change  in  the  meteorology  of  the  area  in  this 
period.  The  correlations  between  the  ions  them- 
selves, and  with  pollution  from  S()2  and  suspended 
particulate  matter,  as  well  as  possible  correlations 
with  meteorological  variables  were  analyzed  using 
a  multiple  linear  regression  method.  The  influence 
of  mid-range  and  long-range  transport  of  pollutants 
was  also  analyzed  and  found  to  be  important  when 
air  masses  come  from  highly  industrialized  zones 
both  in  Central  Europe  and  in  neighboring  Spanish 
regions,  although  the  contribution  of  the  latter  to 
total  acid  deposition  is  less  owing  to  low  frequency 
and  the  usually  low  volume  of  precipitation.  (Au- 
thor's abstract) 
W90-00812 


CADMIUM  ACCUMULATION  IN  FIDDLER 
CRABS  UCA  ANNULIPES  LATRELLE  AND 
UCA  TRIANGULARIS  (MILNE  EDWARDS). 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Zoology 

V.  U.  Devi,  and  Y.  P.  Rao. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43, 

No.  3/4,  p  309-321,  February  1989,  6  fig,  6  tab,  32 

ref. 

Descriptors:  "Cadmium,  *Path  of  pollutants, 
*Crabs,  *Bioaccumulation,  *Water  pollution 
sources,  Toxic  wastes,  Heavy  metals,  India. 

Tissue  specific  accumulation  of  Cd  was  investigat- 
ed in  relation  to  exposure  period  and  concentration 
in  Uca  annulipes  and  Uca  triangularis  obtained 
from  polluted  (Visakhapatnam  harbor)  and  unpol- 
luted (Bhimilipatnam)  areas.  Both  the  species  of 
the  crabs  from  polluted  area  were  found  to  accu- 
mulate more  Cd  in  their  tissues  when  compared  to 
those  of  unpolluted  area.  Of  all  the  three  tissues 
(gills,  hepatopancreas,  muscle  of  chela)  studied, 
major  accumulation  of  Cd  was  observed  in  hepato- 
pancreas. In  gills,  Cd  accumulation  was  concentra- 
tion dependent  whereas  in  hepatopancreas,  it  was 
time  dependent.  U.  triangularis  of  Bhimilipatnam 
was  found  to  be  sensitive  showing  relatively  high 
value  of  Fractional  Retention  Coefficient.  (Au- 
thor's abstract) 
W90-00814 


BEHAVIOR   OF  CD,   PB,   AND   CU   IN   THE 

MARINE  DELTAIC  AREA  OF  THE  PO  RIVER 

(NORTH  ADRIATIC  SEA). 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

G.  M.  Ferrari,  and  P.  Ferrario. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43 

No.  3/4,  p  323-343,  10  fig,  4  tab,  24  ref. 

Descriptors:  *Path  of  pollutants,  *Heavy  metals, 
*Deltas,  *Po  River,  "Adriatic  Sea,  Estuaries,  Cad- 
mium, Lead,  Copper,  Sediment-carrying  capacity. 

An  analysis  of  the  spatial  trend  of  concentrations 
and  of  the  correlation  between  heavy  metals  and 
total  suspended  matter  was  performed  in  a  multi- 
disciplinary  study  of  transport  of  pollutants  in  the 
marine  coastal  area  involving  in  situ  investigations, 
remote  sensing  techniques  and  modeling.  This 
paper  presents  results  concerning  the  chemical  be- 
havior of  heavy  metals  (Cu,  Cd,  Pb)  in  the  North 
Adriatic  Sea  and  in  particular  in  the  marine  deltaic 
area  of  the  Po  river.  The  samples  were  collected 
during  the  JRC  Remote  Sensing  Campaigns 
ADRIA  84  and  ADRIA  85,  carried  out  in  the 
entire  North  Adriatic  Sea  and  in  the  selected  area 
in  front  of  the  Po  when  passing  from  the  fluvial  to 
the  marine  environment.  In  the  dissolved  phase, 
Cu  undergoes  a  dilution  process  consistent  with 
the  mixing  theory,  while  there  is  a  tenfold  increase 
in  Pb  concentrations.  A  pronounced  tendency  to 
augment  the  level  in  the  dissolved  phase  is  ob- 
served for  all  three  elements  in  the  pelagic  waters 
In  the  particulate  phase,  Cd  and  Cu,  after  a  diminu- 
tion in  the  nearshore  stations,  their  concentration 
increases  as  a  pelagic  area  is  approached.  The  total 
amount  of  heavy  metals  in  solid  phase  of  the  water 
decreases  according  to  the  dispersion  and  the  sedi- 
mentation processes  of  the  fluvial  load  in  the 
marine  water  A  satisfactory  correlation  was  found 
between  the  Cu  and  Pb  with  the  total  suspended 
matter  (TSS).  An  attempt  was  made  to  character- 


ize sediments  and  suspended  matter  in  order  to 
assess   the   role   of  the  organic   and   mineralogical 
components  on  heavy  metal  behavior    (Author's 
abstract) 
W90-00815 


USE  OF  STRONTIUM-90  IN  FISH  VERTE- 
BRAE AS  AN  EFFLUENT  EXPOSURE  TRACER 
IN  PCB-CONTAMINATED  CHANNEL  CAT- 
FISH. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
G.  R.  Southworth. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  43 
No.  3/4,  p  375-386,  February  1989.  2  fig,  1  tab,  16 
ref.  DOE  Contract  No.  DE-AC05-840R214OO. 

Descriptors:  *Path  of  pollutants,  "Tracers,  'Stron- 
tium radioisotopes,  "Catfish,  "Polychlorinated  bi- 
phenyls,  "Bioaccumulation,  "Radioactive  tracers, 
Fish  migration. 

Strontium-90  was  measured  in  the  vertebrae  of 
channel  catfish  (Ictalurus  punctatus)  collected 
from  an  embayment  and  the  adjoining  river/reser- 
voir in  order  to  determine  their  exposure  to  the 
polychlorinated  biphenyl  (PCB)  and  (90)Sr-con- 
taminated  effluent  entering  the  embayment  from  a 
point-source  discharge.  Concentrations  of  PCBs  in 
the  fish  were  measured  and  compared  with  the 
(90)Sr  levels  to  assess  the  role  of  the  effluent  as  a 
possible  source  of  PCB  contamination  in  catfish  in 
the  river  and  embayment.  Catfish  exposed  to  the 
elevated  levels  of  (90)Sr  in  the  embayment  were 
found  to  migrate  into  uncontaminated  areas  of  the 
river  where  they  were  available  to  anglers.  The 
pattern  of  PCB  contamination  in  catfish  did  not 
mirror  that  of  (90)Sr;  hence,  little  of  the  PCB 
burden  of  the  fish  in  the  river  could  be  traced  to 
continuing  PCB  discharges  to  the  embayment. 
(Author's  abstract) 
W90-00817 


TRACE  INORGANIC  SPECIES  IN  PRECIPITA- 
TION AND  THEIR  POTENTIAL  USE  IN 
SOURCE  APPORTIONMENT  STUDIES. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
J.  M.  Dasch,  and  G.  T.  Wolff. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43 
No.  3/4,  p  401-412,  February  1989.  2  fig,  3  tab,  23 
ref. 

Descriptors:  "Acid  rain,  "Tracers,  "Trace  ele- 
ments, "Path  of  pollutants,  Heavy  metals,  Inorgan- 
ic acids,  Sulfates,  Nitrates,  Calcium,  Titanium, 
Iron. 

Trace  species  in  atmospheric  particles  have  fre- 
quently been  used  to  apportion  pollutants  in  acid 
rain  to  their  sources  by  comparing  the  relative 
concentrations  of  trace  species  at  the  source  and 
receptor  sites.  Another  approach  is  to  use  the  trace 
species  in  precipitation  directly  in  a  source  appor- 
tionment. This  has  rarely  been  done  due  to  the 
paucity  of  data  on  trace  species  in  precipitation  and 
the  unknown  fractionation  of  the  species  during 
the  scavenging  process.  A  study  was  undertaken  to 
analyze  precipitation  for  a  large  number  of  trace 
species  and  to  compare  the  concentrations  with 
those  in  atmospheric  particles.  Precipitation  was 
collected  in  Lenox,  MA  during  the  summer  of 
1984.  Extreme  measures  were  taken  to  avoid  con- 
tamination during  collection  and  analysis.  Using 
five  analytical  methods,  including  the  novel 
method  of  freeze-drying  the  precipitation  followed 
by  neutron-activation  analysis,  31  species  were 
analyzed  in  the  rain.  The  trace  concentrations 
measured  in  this  study  were  lower  than  those 
found  in  earlier  studies,  where  contamination  was 
believed  to  be  a  problem.  Concentrations  of  trace 
species  in  the  precipitation  were  compared  with 
those  in  atmospheric  particles.  A  few  species  were 
enriched  in  precipitation  relative  to  particles,  in- 
cluding some  large-particle  species  (Ca,  Ti,  Fe) 
and  species  with  gaseous  precursors  (S04,  N03, 
Br).  Due  to  this  enrichment,  these  species  should 
be  carefully  considered  before  using  them  in 
source  apportionment  calculations.  However,  most 
species  showed  similar  enrichments  in  precipitation 
and  in  atmospheric  particles,  suggesting  that  negli- 


gible fractionation  had  taken  place  during  the  scav- 
enging  process  These  species  could  be  used  effec- 
tively in  the  future  to  apportion  the  pollutants  in 
precipitation  to  their  various  sources  (Author's 
abstract^ 
W90-008I8 


EFFECT  OF  BACTERIA  AND  BIOTURBAIION 
BY  CLYMENELLA  TORQUATA  ON  OIL  HY 
MOVAL  FROM  SEDIMENT. 

Connecticut  Univ .,  Noank    Marine  Research  Lab. 

C.  Koerting- Walker,  and  J.  D.  Buck. 

Water,  Air  and  Soil  Pollution  WAPLAC.Vol  43 

No.  3/4,  p  413-424,  February  1989.  5  fig,  1  tab,  38 

ref. 

Descriptors:  "Biodegradation,  "Polychaetes,  "Mi- 
crobial degradation,  "Oil  pollution,  "Fate  of  pol- 
lutants, Marine  sediments,  Clymenella. 

Clymenella  torquata,  a  representative  of  conveyor- 
belt  feeding  tube  worms,  was  studied  in  laboratory 
microcosms  for  its  effect  on  the  removal  of  No.  2 
fuel  oil  from  sediment.  Possible  enhancement  of 
microbial  degradation  of  the  oil  was  considered  as 
well.  Concentrations  of  the  aromatic  fraction  of 
the  oil  were  measured  by  synchronous  fluores- 
cence spectroscopy.  Clymenella  reduced  the  oil 
concentration  of  the  surrounding  sediment  by  20  to 
50%  (p  <0.05)  in  10  days.  Concentrations  of  oil  in 
the  worm  tubes  were  25  to  32%  (p  <0.001)  less 
than  the  surrounding  sediment.  Sediment  bacteria 
cultured  in  oil  supplemented  artificial  sea  water 
could  use  the  oil  as  their  sole  C  source,  but  did  not 
significantly  degrade  the  aromatic  fraction.  (Au- 
thor's abstract) 
W90-00819 


PHOSPHORUS  EXCHANGE  KINETICS  AND 
EXCHANGEABLE  PHOSPHORUS  FORMS  IN 
SEDIMENTS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
H.  Furumai,  T.  Kondo,  and  S.  Ohgaki. 
Water  Research  WATRAG,  Vol.  23,  No.  6,  p  685- 
691,  June  1989.  8  fig,  4  tab,  20  ref. 

Descriptors:  "Limnology,  "Nutrients,  "Path  of  pol- 
lutants, "Fate  of  pollutants,  "Eutrophication,  "Cy- 
cling nutrients,  "Lake  sediments,  "Phosphorus, 
"Sorption,  Radioactivity  techniques,  Hydrogen  ion 
concentration,  Japan. 

Exchange  kinetics  of  phosphorus  between  sedi- 
ments and  water  was  studied  using  radioisotope 
32P  inorganic  phosphates.  The  sediments  were  col- 
lected at  Lake  Kasumigaura,  Japan.  After  adsorp- 
tion-desorption  equilibrium  was  attained  in  the 
sediments-water  batch  system,  the  radioisotope 
was  added  and  the  radioactivity  was  measured 
with  time.  The  adsorption-desorption  reaction  was 
composed  of  an  exchange  reaction  and  a  slow- 
reaction.  The  exchange  reaction  has  two  phases-a 
very  rapid  reaction  and  a  Langmuir  type  reaction. 
The  very  rapid  exchange  rates  were  calculated  by 
measuring  decreases  in  32P  activity  during  0.5  min 
at  different  pH  values.  The  adsorption  rate  con- 
stants of  the  very  rapid  exchange  ranged  from  24.3 
to  63.8  (/h).  The  values  were  much  higher  than 
those  of  the  Langmuir  type  exchange  after  0.5  min. 
The  forms  of  exchangeable  phosphorus  in  sedi- 
ments were  investigated  by  a  phosphorus  fraction- 
ation method.  More  than  80%  of  the  exchangeable 
phosphorus  in  sediments  appeared  in  NH4F-P(A1- 
P)  and  NaOH-o-P(Fe-P)  fractions  at  pH7.  Ad- 
sorbed phosphorus  by  addition  of  phosphate  was 
recovered  in  the  above  mentioned  phosphorus 
forms.  Most  of  the  recovered  phosphorus  was  ex- 
changeable with  dissolved  phosphate  in  solution 
after  24  h  of  adsorption.  However  there  was  a 
difference  in  relative  exchangeability  between 
phosphorus  in  these  fractions.  The  NH4F-P  has  a 
higher  relative  exchangeability  than  NaOH-o-P 
and  part  of  adsorbed  phosphorus  as  NaOP-o-P  was 
converted  from  exchangeable-P  into  inactive-P. 
(Author's  abstract) 
W90-00823 


INORGANIC   AND   METHYL    MERCURY    IN 
INLAND  WATERS. 
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Cagliari  Univ.  (Italy).   1st.  di  Igiene  e  Medicina 

Preventiva. 

M.  Schintu,  T.  Kauri,  and  A.  Kudo. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  699- 

704,  June  1989.  2  tab,  26  ref. 

Descriptors:  *Path  of  pollutants,  'Mercury, 
*Methylmercury,  *Rivers,  "Lakes,  "Canada,  Labo- 
ratory methods,  Detection  limits. 

The  proportion  of  methylmercury  to  the  amount 
of  total  mercury  has  been  determined  in  river  and 
lake  water  samples  from  the  Ottawa  Valley  in 
Canada.  The  results  showed  that  a  relatively  con- 
stant equilibrium  between  organic  and  inorganic 
mercury  has  been  maintained  over  the  last  decade 
in  the  Ottawa  area.  A  simple  method  to  determine 
both  organic  and  inorganic  mercury  in  natural 
waters  is  described.  After  the  extraction  with  dithi- 
zone-chloroform,  inorganic  mercury  was  back  ex- 
tracted to  aqueous  solution  with  sodium  nitrite, 
while  methylmercury  was  recovered  to  the  aque- 
ous medium  with  sodium  thiosulfate.  Mercury  was 
determined  by  a  two-stage  gold  amalgamation 
technique  in  conjunction  with  cold  vapour  atomic 
absorption  spectrometry.  Preconcentrating  the 
mercury  from  21.  samples,  the  method  provided  a 
detection  limit  of  O.lng/L.  (Author's  abstract) 
W90-00825 


COMPARATIVE  STUDY  OF  WATER  MINER- 
ALIZATION AND  NUTRIENT  STATUS  IN  THE 
MAIN  WATER  COURSES  OF  BISCAY 
(BASQUE  COUNTRY). 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Lab. 

de  Ecologia. 

E.  Orive,  A.  Basaguren,  B.  G.  deBikuna,  and  M. 

Cacho. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  705- 

710,  June  1989.  6  fig,  1  tab,  21  ref. 

Descriptors:  "Path  of  pollutants,  "Water  pollution 
sources,  "Eutrophication,  "Spain,  "Mineralization, 
"Nutrients,  "Rivers,  "Stream  pollution,  Chlorides, 
Sodium,  Sulfates,  Calcium,  Saline  water  intrusion, 
Comparison  studies,  Principal  component  analysis, 
Spain. 

Seventeen  physico-chemical  variables  related  to 
water  mineralization  and  nutrient  status  were  ana- 
lyzed at  175  sites  of  the  principal  catchment  areas 
of  Biscay  (Basque  Country,  North  Spain).  Each 
site  was  visited  on  four  occasions:  winter,  spring, 
summer  and  autumn  and  all  data  were  ordered  by 
means  of  principal  component  analysis.  The  chemi- 
cal features  of  the  less  polluted  waters  differ  mark- 
edly from  those  located  in  the  westward  part,  with 
low  mineral  content,  and  those  that  are  moderately 
mineralized.  Rivers  differ  also  in  their  buffering 
capacity  and  this  is  specially  evident  in  polluted 
rivers.  Differences  between  sites  are  specially 
marked  in  polluted  rivers  and  in  natural  rivers 
poorly  mineralized.  Seasonal  differences  are  also 
smaller  in  less  perturbed  sites.  The  River  Nervion 
is  significantly  richer  in  chloride,  sodium,  sulfate 
and  calcium  than  all  other  sites  as  a  result  of  the 
typology  of  the  substratum  of  its  catchment  area, 
dominated  by  calcareous  beds  with  salt  intrusions 
at  the  upper  reaches.  (Author's  abstract) 
W90-00826 


OCCURRENCE  AND  SPECIATION  OF  BERYL- 
LIUM IN  ACIDIFIED  FRESHWATERS. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

J.  Vesely,  P.  Benes,  and  K.  Sevcik. 
Water  Research  WATRAG,  Vol.  23,  No.  6,  p  71 1- 
717,  June  1989.  4  fig,  4  tab,  31  ref. 

Descriptors:  "Acidification,  "Acid  rain  effects, 
"Water  pollution  sources,  "Beryllium,  "Acidic 
water,  "Chemical  speciation,  Aluminum,  Iron, 
Trace  elements,  Hydrogen  ion  concentration. 

Surface  waters  of  acidified  areas  not  only  exhibit 
increased  concentrations  of  aluminum,  but  also  an 
increase  in  the  concentration  of  iron  (at  pH<4.4) 
and  of  some  trace  elements.  The  concentration  of 
highly  toxic  beryllium  exponentially  increases  with 
pH  decreasing  from  7  to  4.  The  mean  molar  con- 
centrations of  Be  in  Czech  surface  waters  were 


higher  than  100  nM  (c.  1  micrograms/L)  at  pH-4.0; 
they  exceeded  the  concentrations  of  other  non- 
biogenic  trace  elements  (Cd,  Pb,  As)  ten  times  at  a 
similar  pH  and  were  about  100  times  higher  than 
the  Be  concentrations  in  weakly  alkaline  waters.  A 
study  of  the  Be  speciation  employing  dialysis  in 
situ,  filtering  and  calculations  suggests  that  an  in- 
crease in  the  Be  mobility  is  supported  by  the 
formation  of  the  BeF+  fluorocomplex  and  com- 
plexes with  fulvic  acids  but,  on  the  other  hand,  is 
suppressed  by  adsorption  on  natural  solids  and  by  a 
lack  of  free  fluoride  ions.  Beryllium  enters  acid 
waters  and  soil  solutions  together  with  aluminum 
during  dissolution  of  its  compounds  and  by  desorp- 
tion  from  oxohydroxides  of  iron,  formed  at  higher 
pH  values.  (Author's  abstract) 
W90-00827 


ADSORPTION  AND  RELEASE  OF  PHOS- 
PHATE FROM  SEDIMENTS  OF  A  RIVER  RE- 
CEIVING SEWAGE  EFFLUENT. 

Southern  Water  Authority,   Chatham  (England). 

Kent  Div. 

I.  Fox,  M.  A.  Malati,  and  R.  Perry. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  725- 

732,  June  1989.  4  fig,  6  tab,  47  ref.  Department  of 

the  Environment  Contract  No.   PECD  7/7/039. 

Descriptors:  "Path  of  pollutants,  "Water  pollution 
sources,  "Water  pollution  effects,  "Cycling  nutri- 
ents, "Phosphates,  "River  sediments,  Adsorption, 
Wastewater  outfall,  Effluents. 

Data  are  reported  which  are  relevant  to  the  possi- 
ble effects  of  river  sediments  on  the  concentration 
of  phosphate  in  its  water.  This  is  significant  for  the 
Kentish  River  Stour  in  view  of  discrepancies  in  the 
mass  balance  of  phosphorus,  P,  downstream  from 
Ashford  Sewage  Treatment  Works,  STW.  Sedi- 
ment samples  were  collected  from  the  sites  at 
Longport  Bridge,  LB,  Godmersham  Park,  GP,  and 
Shalmsford  Street,  SS,  which  are  located  1,  10  and 
16  km,  respectively,  from  STW.  Characterization 
of  the  samples  by  chemical  analysis  showed  that 
the  percentage  Fe  and  Fe-bound  P  decreased  with 
increasing  distance  from  STW  whereas  the  per- 
centage Ca  and  saloid-P  increased.  X-ray  diffrac- 
tion showed  that  phlogopite,  a  mica  mineral,  was 
the  main  constituent  whilst  calcite  was  apparent  in 
the  SS  sediment.  Phosphate  adsorption  or  desorp- 
tion  kinetics  exhibited  an  initial  rapid  stage  fol- 
lowed by  a  slower  process,  whose  data  fitted  a 
reversible  second-order  equation.  The  forward  rate 
constants,  kl,  were  between  1  and  2  cu  dm/mol/ 
min  and  were  dependent  on  pH,  calcium  and  ni- 
trate ion  concentrations.  Adsorption  rates  under 
nitrogen  at  pH  8.0  and  25  degree  C  increased  in  the 
order:  LB<GP<SS  whereas  the  order  was 
GP<LB<SS  for  adsorption  in  air.  For  the  LB 
deposit,  the  marked  depression  of  kl  on  excluding 
air  by  nitrogen  was  related  to  its  high  Fe  content. 
Rates  of  native  phosphate  release  increased  with 
increased  distance  from  STW  and  on  replacing  air 
by  nitrogen  especially  for  the  SS  deposit.  The 
results  suggest  that  the  bonding  of  P  is  weaker  in 
calcareous  compared  to  iron-containing  sediments. 
On  the  basis  of  the  results  obtained  some  phos- 
phate strategies  are  discussed  as  well  as  the  rel- 
evance of  the  data  to  other  watercourses.  (Au- 
thor's abstract) 
W90-00829 


CONCENTRATIONS  AND  FATE  OF  LINEAR 
ALKYLBENZENE  SULPHONATE  IN  SLUDGE 
AMENDED  SOILS. 

Soap  and  Detergent  Industry  Association,  Hayes 

(England). 

M.  S.  Holt,  E.  Matthijs,  and  J.  Waters. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  749- 

759,  June  1989.  4  fig,  19  tab,  19  ref. 

Descriptors:  "Fate  of  pollutants,  "Linear  alkyl  sul- 
fonates, "Sludge  utilization,  "Soil  amendments, 
Detergents,  Soil  analysis,  Plant  growth,  England. 

The  concentration  of  LAS  (linear  alkylbenzene 
sulfonates)  in  soils  are  given  for  a  large  number  of 
locations  (24  farms  and  51  fields)  in  the  Thames 
Water  Authority  (TWA),  U.K.  The  sites  selected 
provide  a  range  of  soil  types,  frequency  and  con- 
centration of  sludge  applications  and  agricultural 


uses  (pasture/arable).  In  addition,  the  disappear- 
ance of  LAS  from  soil  with  time  is  shown  at  three 
selected  sites  following  different  sludge  application 
practices.  A  solid  phase  extraction-HPLC  method, 
employing  a  Soxhlet  extraction  technique  to  recov- 
er LAS  from  soil  matrices  is  described  for  these 
determinations  which  gave  an  average  recovery  of 
LAS  (2-15  micrograms/G  spikes)  of  97%.  In  fields 
(42)  not  recently  spread  with  sludge  (prior  to  1987) 
the  concentrations  of  LAS  found  in  the  sludge 
amended  soil  are  generally  less  than  1  microgram 
LAS/G  soil.  When  this  data  is  compared  with  the 
estimated  total  cumulative  load  based  on  known 
sludge  applications  the  majority  of  the  sites  show 
losses  of  LAS>98%.  In  fields  (9)  recently  spread 
(during  1987)  the  concentrations  of  LAS  in  soil  are 
in  the  range  <0.2-20  micrograms/G  representing 
losses  of  LAS  between  70  and  99%  of  the  estimat- 
ed total  cumulative  load.  The  time  course  studies 
confirm  the  rapid  removal  of  LAS  from  sludge 
amended  soils  at  three  locations  (5  fields)  and  for 
three  different  methods  of  application.  The  calcu- 
lated half-lives  for  LAS  in  soil  range  from  7  to  22 
days  and  agree  with  laboratory  test  results  and 
other  monitoring  studies.  The  homologue  distribu- 
tions determined  for  LAS  in  soil  suggest  that  mi- 
crobial breakdown  rather  than  leaching  is  the 
prime  mechanism  for  its  removal.  Overall,  the  data 
indicate  that  an  adequate  safety  margin  exists  be- 
tween the  concentrations  of  LAS  in  sludge  amend- 
ed soils  and  those  likely  to  affect  the  growth  of 
crop  plants.  (Author's  abstract) 
W90-O0833 


FRACTIONATION  OF  PARTICULATE 

MATTER,  THE  TRACE  METALS  CU,  CD,  AND 
ZN,  AND  LIPIDS  IN  FOAM  AND  WATER 
BELOW  NIAGARA  FALLS. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2K. 
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LEAD  AND  CADMIUM  LOADINGS  TO  THE 
GREAT  LAKES  FROM  PRECIPITATION. 

Illinois  State  Water  Survey  Div.,  Champaign.  At- 
mospheric Chemistry  Section. 
D.  F.  Gatz,  V.  C.  Bowersox,  and  J.  Su. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  2,  p  246-264,  1989.  8  fig,  3  tab,  34  ref. 
USEPA,  Great  Lakes  National  Program  Office, 
Chicago,  Grant  No.  RO05882-01,  U.S.  Department 
of  Energy  Grant  No.  DE-FG02-88ER60635. 

Descriptors:  "Heavy  metals,  "Cadmium,  "Lead, 
"Metals,  "Water  pollution  sources,  "Great  Lakes, 
"Chemistry  of  precipitation,  Bulk  collectors,  Sam- 
plers, Error  analysis. 

We  present  the  first  analysis  of  precipitation  chem- 
istry data  from  the  Great  Lakes  Atmospheric  Dep- 
osition (GLAD)  network  of  wet- only  precipitation 
samplers.  Lake  loadings  were  calculated  from  1-yr 
or  2-yr  (1982-1983)  volume-weighted  mean  ion 
concentrations  and  30-yr  mean  annual  precipitation 
amounts,  using  an  objective  analysis  method  to 
interpolate  measurements  to  a  40  x  40  km  square 
grid  over  the  Great  Lakes  region.  The  results 
show  that  atmospheric  loadings  of  Cd,  Pb,  and 
other  cations  to  the  Great  Lakes  are  in  many  cases 
considerably  smaller  than  those  estimated  from  the 
bulk  precipitation  measurements  of  the  early  1970s. 
For  Pb,  some  portion  of  the  differences  can  be 
accounted  for  b\  the  decrease  in  emissions  that 
resulted  from  reouctions  in  the  Pb  content  of  gaso- 
line. Valid  dry  deposition  in  the  bulk  samplers  also 
accounts  for  a  portion  of  the  differences.  However, 
for  the  most  extreme  differences,  contamination  of 
the  bulk  collectors  by  resuspended  local  surface 
dust  is  likely  to  be  a  major  cause.  Good  agreement 
was  noted  between  the  precipitation-only  loadings 
derived  from  the  GLAD  data  and  those  recently 
given  by  other  authors.  (Author's  abstract) 
W90-00844 


TEMPORAL  AND  SPATIAL  VARIABILITY  IN 
SEDIMENT  AND  PHOSPHORUS  LOADS  TO 
LAKE  SIMCOE,  ONTARIO. 

Department  of  Fisheries  and  Oceans,  Burlington 
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(Ontario). 

M.  G.  Johnson,  and  K.  H.  Nicholls. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

15,  No.  2,  p  265-282,   1989.  6  Tig,  5  tab,   18  ref. 

Descriptors:  'Ontario,  'Phosphorus,  'Sedimenta- 
tion rates,  'Pollution  load,  'Water  pollution 
sources,  'Lake  Simcoe,  Sonar,  Sediment  load,  His- 
tory, Fish  populations,  Nonpoint  pollution  sources, 
Anthropogenic  effects,  Point-source  pollution. 

Information  on  sediment  and  phosphorus  loads 
through  time  and  space,  coupled  with  descriptions 
of  trends  in  water  quality  and  fish  communities, 
provide  useful  reference  points  and  goals  for  water 
management.  These  are  needed  in  Lake  Simcoe 
where  the  coldwater  fish  community  and  water 
quality  have  deteriorated.  The  sedimentation  basin 
and  thickness  of  post-glacial  beds  in  Lake  Simcoe 
were  defined  by  sonar  and,  together  with  data  on 
total  phosphorus  (P)  and  bulk  density,  used  to 
estimate  the  pre- 1800  sediment  load  of  27,300  t/yr 
and  P  load  of  28.2  t/yr.  The  recent  sediment  load 
of  63,900  t/yr  and  P  load  of  74.6  t/yr  were  ob- 
tained by  scaling  up  pre- 1800  rates  using  ratios  of 
recent  to  pre- 1800  mass  sedimentation  rates  and  P 
loads  at  20  core  stations.  Time-variable  mass  sedi- 
mentation rates  and  P-concentration  profiles  facili- 
tated the  division  of  P  load  into  three  compo- 
nents-natural load,  anthropogenic  non-point- 
source  load  and  anthropogenic  point-source  load. 
Analysis  of  temporal  trends  indicated  that  non- 
point-source  P  inputs  peaked  approximately  85-95 
yr  before  present  (BP),  declined  to  about  30  yr  BP, 
and  increased  again  since  then  in  the  main  basin. 
The  dominant  peak  in  Cook  Bay  occurred  35-45  yr 
BP  after  marshes  at  the  head  of  the  bay  were 
drained  and  the  lower  Holland  River  was  channel- 
ized for  agricultural  purposes.  Point-source  P  was 
detected  in  cores  beginning  about  50-75  yr  BP  and 
increased  toward  the  sediment-water  interface. 
Spatial  distribution  of  P  load  changed  after  settle- 
ment when  altered  limnological  conditions  and  loss 
of  marshes  changed  the  P-retention  coefficients  (R) 
in  bays.  (Author's  abstract) 
W90-00845 


MODELING  THE  LONG-TERM  BEHAVIOR 
OF  AN  ORGANIC  CONTAMINANT  IN  A 
LARGE  LAKE:  APPLICATION  TO  PCBS  IN 
LAKE  ONTARIO. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

D.  Mackay. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

15,  No.  2,  p  283-297,  1989.  9  fig.  6  tab.,  12  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Lakes,  'Polychlorinated  biphenyls,  'Lake 
Ontario,  'Model  studies,  Water  pollution,  Load- 
ings, Air,  Aerosols,  Sediments,  Aquatic  life,  Bioin- 
dicators,   Response  time,  Contaminant  dynamics. 

A  model,  based  on  the  fugacity  concept,  is  de- 
scribed and  illustrated  by  application  to  the  time 
varying  fate  of  a  contaminant  (PCBs)  in  Lake 
Ontario  over  the  period  1940-2000.  Expressions  are 
included  for  loadings  and  partitioning  of  the  con- 
taminant between  the  phases  of  air,  aerosols,  water, 
suspended  and  bottom  sediments,  various  trophic 
levels  of  aquatic  organisms,  and  gull  eggs.  Also 
included  are  expressions  for  transformation  rates, 
and  transport  rates  for  diffusion  between  water  and 
sediment,  and  water  and  air,  wet  and  dry  atmos- 
pheric deposition,  sediment  deposition,  burial  and 
resuspension,  and  water  and  suspended  matter 
inflow  and  outflow.  The  results  obtained  by  nu- 
merical integration  and  by  assuming  reasonable 
loading  and  air  concentrations  are  in  accord  with 
reported  data.  It  is  shown  that  PCBs  cycle  appre- 
ciably between  atmosphere  and  water  by  wet  and 
dry  deposition  and  volatilization,  and  between 
water  and  sediment  by  deposition,  resuspension, 
and  diffusion.  Biomonitors  are  shown  to  be  par- 
ticularly valuable  indicators  of  contamination 
levels  in  the  ecosystem.  The  model  is  used  to 
explore  the  response  time  of  the  system  to  loading 
changes,  showing  that  water  column  response  time 
is  much  shorter  than  the  hydraulic  residence  time. 
Comparison  is  also  made  with  a  simpler  steady 
state  version  which  can  be  solved  algebraically.  It 
is  a  tool  that  can  contribute  to  a  better  quantitative 


underslanding  of  contaminant  dynamics  in   large 
lakes  and  Ihus  to  the  remediation  of  contaminated 
ecosystems.  (Author's  abstract) 
W90-00846 


ATMOSPHERIC  DEPOSITION  OF  CHEMICAL 
CONTAMINANTS  TO  THE  GREAT  LAKES. 

Rhode  Island  Univ.,  Narragansett.  Center  for  At- 
mospheric Chemistry  Studies. 
R.  Arimoto. 

Journal  of  Great  Lakes  Research  JGLRDE  Vol 
15,  No.  2,  p  339-356,   1989.   1   fig,  7  tab,  83  ref. 

Descriptors:  'Great  Lakes,  'Chemistry  of  precipi- 
tation, 'Water  pollution  sources,  'Pollutant  identi- 
fication, 'Air  pollution,  Toxic  substances,  Trace 
elements,  Transfer  processes,  Organic  compounds, 
Volatilization. 

The  contamination  of  air  and  water  by  persistent 
toxic  substances  is  one  of  the  most  important  envi- 
ronmental issues  confronting  the  Great  lakes 
region.  The  atmospheric  transport  and  deposition 
of  chemical  contaminants  is  a  dominant  source  for 
many  of  these  chemicals,  but  accurate  estimates  of 
the  fluxes  have  been  elusive.  Data  for  the  concen- 
trations of  trace  substances  in  the  various  environ- 
mental compartments  are  scant,  and  several  of  the 
important  transfer  processes  are  not  fully  under- 
stood. Continued  laboratory  and  field  studies  are 
required  to  understand  the  mechanisms  responsible 
for  the  fluxes  of  trace  substances  between  the 
atmosphere  and  the  lakes  including  the  volatiliza- 
tion of  organic  compounds  from  lake  surfaces  and 
the  role  of  waves  and  bubbles  on  gas  exchange. 
Techniques  for  measuring  the  dry  deposition  of 
particles  to  large  natural  water  surfaces  need  to  be 
developed,  and  microlayers  need  to  be  character- 
ized to  assess  their  biogeochemical  significance. 
(Author's  abstract) 
W90-0O851 


PARTITIONING  OF  ZINC  BETWEEN  THE 
WATER  COLUMN  AND  THE  OXIC  SEDI- 
MENTS  IN  LAKES. 

Institut    National    de   la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

A.  Tessier,  R.  Carignan,  B.  Dubreuil,  and  F. 

Rapin. 

Geochimica   et   Cosmochimica   Acta   GCACAK 

Vol.  53,  No.  7,  p  1511-1522,  July  1989.  7  fig,  2  tab,' 

56  ref. 

Descriptors:  'Water  chemistry,  'Zinc,  'Lake  sedi- 
ments, 'Lakes,  'Sediment-water  interfaces,  'Path 
of  pollutants,  'Sorption,  Acidic  water,  Hydrogen 
ion  concentration,  Trace  metals,  Adsorption,  Geo- 
chemistry. 

Zinc  (Zn)  concentrations  were  measured  in  oxic 
sediments  and  in  the  associated  interstitial  and 
overlying  waters  at  40  littoral  stations  of  various 
lakes  representing  a  large  pH  range  (pH  4-8.4)  and 
variety  of  zinc  concentrations.  Large  concentra- 
tion gradients  of  dissolved  Zn  were  found  at  the 
sediment-water  interface  of  acid  lakes  (pH  <  6). 
Concentrations  of  dissolved  Zn  in  the  overlying 
waters  were  found  to  be  highly  undersaturated 
with  respect  to  Zn(OH)2  and  ZnC03  and  in  gener- 
al with  respect  to  ZnSi03,  ruling  out  solubility 
equilibrium  with  pure  solid  phases  as  a  mechanism 
of  control  of  Zn  concentrations  in  the  overlying 
waters.  The  partitioning  of  Zn  between  the  overly- 
ing water  and  the  surficial  sediments  was  described 
by  sorption  processes,  using  either  the  distribution 
coefficient  model  or  a  simplified  version  of  the 
surface  complexation  model.  In  the  latter  model, 
binding  intensity  values,  KA,  for  the  sorption  of 
Zn  to  natural  iron  oxyhydroxides  have  been  esti- 
mated using  the  field  data  of  the  partitioning  of  Zn 
in  oxic  lake  sediments  and  their  dissolved  concen- 
trations in  the  associated  overlying  waters.  The 
following  empirical  relationship  between  KA  and 
lake  pH  was  found:  log  KA  =  1.21  pH-2.83 
(r(squared)  =  0.89).  The  pH  dependence  of  KA  is 
in  agreement  with  recent  theory  on  the  adsorption 
of  trace  metals  at  oxyhydroxide  surfaces,  but  the 
binding  intensity  values  derived  from  field  meas- 
urements differ  markedly  in  some  cases  from  those 
of  the  equilibrium  constants  obtained  for  Zn  in 
laboratory   experiments.    As   several   observations 


suggest  thai  he-bound  Zn  is  mobile,  the  distribu- 
tion Ol  labile  Zn  between  the  water  column  and  the 
sedimentary  iron  oxyhydroxides  has  been  calculat- 
ed as  a  function  of  pH  for  lypical  shallow  lake* 
with  the  log  KA-pH  empirical  relationship.  This 
model  predicts  that  most  of  the  mobile  Zn  should 
be  present  in  the  water  column  at  pH  <  5  and  in 
the  surficial  sediments  above  pH  7  The  pH  inter- 
val 5.5-6.5  defines  a  region  where  changing  pH  in 
the  water  column  should  have  the  most  pro- 
nounced effect  on  the  partitioning  of  Zn  between 
l he  water  column  and  the  sediment.  (Author's  ab- 
stract) 
W90-00853 


ORGANIC  MARKERS  AS  SOURCE  DISCRI- 
MINANTS AND  SEDIMENT  TRANSPORT  IN- 
DICATORS IN  SOUTH  SAN  FKANCISf  O  BAY 
CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

F.  D.  Hostettler,  J.  B.  Rapp,  K.  A.  Kvenvolden, 

and  S.  N.  Luoma. 

Geochimica   et   Cosmochimica   Acta   GCACAK 

Vol.  53,  No.  7,  p  1563-1576,  July  1989.  7  fig,  2  tab' 

46  ref,  3  append. 

Descriptors:  'Path  of  pollutants,  'Sedimentology, 
•Stratigraphy,  'San  Francisco  Bay,  'California! 
'Organic  compounds,  'Aromatic  compounds,  'Es- 
tuaries, 'Water  pollution  sources,  Sediment  trans- 
port, Marine  sediments,  Multivariate  analysis, 
Tidal  currents. 

Sediment  samples  from  nearshore  sites  in  south  San 
Francisco  Bay  and  from  streams  flowing  into  that 
section  of  the  Bay  have  been  characterized  in 
terms  of  their  content  of  biogenic  and  anthropo- 
genic molecular  marker  compounds.  The  distribu- 
tions, input  sources,  and  applicability  of  these  com- 
pounds in  determining  sediment  movement  are  dis- 
cussed. By  means  of  inspection  and  multivariate 
analysis,  the  compounds  were  grouped  according 
to  probable  input  sources  and  the  sampling  stations 
according  to  the  relative  importance  of  source 
contributions.  A  suite  of  polycyclic  aromatic  hy- 
drocarbons (PAHs)  dominated  by  pyrene,  fluoran- 
thene  and  phenanthrene,  typical  of  estuarine  envi- 
ronments worldwide,  and  suites  of  mature  sterane 
and  hopane  biomarkers  were  found  to  be  most 
suitable  as  background  markers  for  the  bay.  A 
homologous  series  of  long-chain  n-aldehydes  (C12- 
C32)  with  a  strong  even-over-odd  carbon  number 
dominance  in  the  higher  molecular  weight  range 
and  the  ubiquitous  n-alkanes  (n-C24-C34)  with  a 
strong  odd-over-even  carbon  number  dominance 
were  utilized  as  terrigenous  markers.  Several  ratios 
of  these  terrigenous  and  Bay  markers  were  calcu- 
lated for  each  station.  These  ratios  and  the  statisti- 
cal indicators  from  the  multivariate  analysis  point 
toward  a  strong  terrigenous  signal  in  the  terminus 
of  South  Bay  and  indicate  net  directional  move- 
ment of  recently  introduced  sediment  where  nonti- 
dal  currents  had  been  considered  to  be  minimal  or 
nonexistent  and  tidal  currents  had  been  assumed  to 
be  dominant.  (Author's  abstract) 
W90-00854 


ANALYSIS  OF  MALATHION  AND  ITS 
BREAKDOWN  PRODUCTS  IN  AQUARIA 
CONTAINING  GOLDEN  SHINERS  (N.  CHRY- 
SOLEUCAS). 

University  of  Southern  Maine,  Portland.  Dept.  of 

Chemistry. 

R.  G.  Stebbins,  T.  Roy,  and  T.  R.  Doane. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  35,  No.  3,  p  127-137,  5 

fig,    3   tab,    18   ref.    USAFOSR   RIP   Grant   No. 

F49620-85-C-0013/SB. 

Descriptors:  'Path  of  pollutants,  'Malathion,  *Or- 
ganophosphorus  pesticides,  'Shiner,  'Bioaccumu- 
lation,  'Fate  of  pollutants,  Hydrolysis,  Hydrogen 
ion  concentration,  Water  chemistry,  Calcium,  Fish, 
Insecticides,  Water  pollution  effects. 

The  1-ethylmonocarboxylic  acid  of  malathion 
(MCA)  was  identified  as  a  metabolite  of  malathion 
in  the  gut  of  golden  shiners  (N.  Chrysoleucas)  (711 
+  or  -66  nanograms/g  tissue)  exposed  to  malathi- 
on (137  ppb  at  pH  7.02)  for  4  days  at  23  C.  The 
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rate  of  hydrolysis  of  malathion  above  pH  7  is  first 
order  and  pH  dependent.  The  rate  of  hydrolysis  of 
malathion  in  aquaria  housing  the  shiners  was  found 
to  be  dependent  on  the  concentration  of  Ca(+  +), 
and  sparging  the  aquaria  with  air  affected  the  rate. 
Some  of  the  hydrolysis  products  of  malathion  were 
identified  by  gas  chromatography/mass  spectrome- 
try and  found  to  be  pH  dependent  above  pH  7. 
The  half-life  of  malathion  at  pH  6.8  decreased  with 
increasing  Ca(++)  concentration.  At  pH  7.0  the 
half-life  of  malathion  ranged  from  0.10  -i-or-0.02  to 
1.79  +or-0.08  at  Ca(++)  concentrations  of  0 
ppm.  (Geiger-PTT) 
W90-00855 


TRACE  ELEMENT  SPECIATION  IN  CON- 
TAMINATED SOILS  STUDIED  BY  ATOMIC 
ABSORPTION  SPECTROMETRY  AND  NEU- 
TRON ACTIVATION  ANALYSIS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Fakulta 

Jaderna  a  Fysikalne  Inzenyrska. 

For  primary  bibliographic  entry  see  Field  5A. 
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PREDICTING  THE  FATE  AND  EFFECTS  OF 
CHLORINATED  HYDROCARBONS  IN  A 
COASTAL  MARINE  SYSTEM-SOUTH-EAST 
INDIAN  OCEAN. 

Port   Elizabeth    Univ.    (South    Africa).    Dept.    of 

Oceanography. 

A.  C.  De  Kock,  and  D.  A.  Lord. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.   36,  No.   3,  p   133-138, 

1989.  5  fig,  2  ref. 

Descriptors:  *Path  of  pollutants,  *Mammals, 
'Chlorinated  hydrocarbons,  *Fate  of  pollutants, 
*Indian  Ocean,  *Water  pollution  effects,  "Bioaccu- 
mulation,  Cetaceans,  DDD,  DDE,  DDT,  Poly- 
chlorinated  biphenyls,  Tracers,  Bioindicators, 
Lipids,  Dolphins. 

Blubber  samples  of  dolphins  collected  in  the  south- 
east Indian  Ocean  all  show  traces  of  the  persistent 
organochlorine  compounds  (polychlorinated  bi- 
phenyls, DDT,  DDE  and  DDD).  The  bottlenosed 
dolphin,  which  feeds  close  to  shore,  showed  con- 
sistently higher  levels  than  the  common  dolphin, 
which  feeds  further  offshore  suggesting  a  higher 
contaminant  load  in  the  coastal  waters  than  in  the 
open  ocean.  For  both  species,  female  cetaceans 
transfer  approximately  80%  of  their  residue  load  to 
their  offspring  during  lactation.  The  DDE/total- 
DDT  ratios  indicate  an  ageing  of  DDT  in  marine 
mammals  from  the  southeast  Indian  Ocean,  imply- 
ing no  major  recent  input  of  DDT  to  this  region.  It 
is  suggested  that  organochlorines  be  used  as  chemi- 
cal tracers  in  determining  biological  parameters. 
(Author's  abstract) 
W90-00867 


FLOW  INTERRUPTION:  A  METHOD  FOR  IN- 
VESTIGATING SORPTION  NONEQUILI- 
BRIUM. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 

M.  L.  Brusseau,  P.  S.  C.  Rao,  R.  E.  Jessup,  and  J. 

M.  Davidson. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  3,  p  223-240,  August  1989.  10  fig,  3  tab,  31 

ref. 

Descriptors:  *Herbicides,  *Pesticides,  "Ground- 
water  pollution,  *Soil  water  pollution,  *Organic 
compounds,  *Path  of  pollutants,  *Sorption,  "Equi- 
librium,  *Flow  measurement,  Soil  column,  Flow 
characteristics,  Fate  of  pollutants,  Mathematical 
models,  Inorganic  compounds. 

Of  the  several  processes  affecting  organic  contami- 
nant behavior  in  soil  and  aquifer  systems,  sorption 
is  one  of  the  most  important.  Conceptual  and 
mathematical  representations  of  sorption  are  often 
simplified  by  assuming  the  establishment  of  instan- 
taneous local  equilibrium;  however,  data  exhibiting 
deviating  behavior  from  this  model  have  been  re- 
ported, and  sorption  nonequilibrium  resulting  from 
physical  nonequilibrium  and  intra-organic  matter 
diffusion  have  been  suggested  to  be  the  two  pre- 
dominant factors  responsible  for  the  nonideal  sorp- 
tive  behavior  of  nonionic,  low-polarity,  hydropho- 


bic organic  compounds.  A  flow-interruption 
method  for  investigating  sorption  nonequilibrium  is 
presented.  The  technique  has  a  greater  sensitivity 
to  nonequilibrium  than  to  traditional  column  ex- 
periments and  hence  provides  a  greater  capacity  to 
investigate  nonequilibrium.  The  technique  may 
provide  more  reliable  determinations  of"  kinetic 
parameter  values.  In  some  situations,  the  technique 
may  be  used  to  assist  in  the  delineation  of 
mechanism(s)  responsible  for  sorption  nonequili- 
brium. Use  of  the  technique  is  demonstrated  with 
miscible  displacement  of  the  herbicide  2,4-D 
through  saturated  soil  columns.  The  sorption  none- 
quilibrium exhibited  by  2,4-D  is  suggested  to  be  a 
result  of  intra-inorganic  matter  diffusion.  Experi- 
mentally determined  values  of  the  sorption  rate 
constant  show  an  inverse  relationship  to  organic 
matter  content.  (Author's  abstract) 
W90-00874 


DIFFUSION  OF  INORGANIC  CHEMICAL 
SPECIES  IN  COMPACTED  CLAY  SOIL. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

C.  D.  Shackelford,  D.  E.  Daniel,  and  H.  J. 

Liljestrand. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  3,  p  241-273,  August  1989.  9  fig,  10  tab,  58 

ref. 

Descriptors:  *Path  of  pollutants,  "Liners,  ♦Land- 
fills, *Leachates,  "Diffusivity,  *Solute  transport, 
*Waste  management,  *  Barriers,  *Clays,  Soil  tex- 
ture, Advection,  Diffusion  coefficient,  Inorganic 
compounds,  Flow  characteristics,  Anions,  Cations, 
Leachates,  Mass  transfer,  Chemical  analysis,  Math- 
ematical studies,  Chemical  precipitation,  Design 
criteria. 

Recent  field  studies  indicate  that  molecular  diffu- 
sion controls  solute  transport  in  fine-grained  soils 
when  the  advective  component  of  flow  is  low.  A 
study  was  conducted  to  determine  how  diffusion 
of  inorganic  chemicals  in  compacted  clay  soil  af- 
fects the  design  of  waste  containment  barriers.  The 
effective  diffusion  coefficients  of  anionic  and  cati- 
onic  species  in  a  synthetic  leachate  were  measured. 
Two  clay  soils  were  compacted  and  presoaked  to 
minimize  mass  transport  due  to  suction  in  the  soil. 
The  results  of  the  diffusion  tests  were  analyzed 
using  two  analytical  solutions  to  Fick's  second  law 
and  a  commercially  available  semi-analytical  solu- 
tion. Mass  balance  calculations  were  performed  to 
indicate  possible  sinks/sources  in  the  diffusion 
system.  Errors  in  mass  balance  were  attributed  to 
problems  with  the  chemical  analysis,  the  inefficien- 
cy of  the  extraction  procedure,  precipitation,  and 
chemical  complexation.  In  general,  high  diffusion 
coefficient  values  and  conservative  designs  of 
waste  containment  barriers  will  result  if  the  proce- 
dures described  in  this  study  are  used  to  determine 
diffusion  coefficients  and  the  adsorption  behavior 
of  the  solutes  is  similar  to  that  described  in  this 
study.  (Author's  abstract) 
W90-00875 


ENUMERATION  OF  ANAEROBIC  AND  OLI- 
GOTROPHY BACTERIA  IN  SUBSOILS  AND 
SEDIMENTS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
P.  Van  Beelen,  and  A.  K.  Fleuren-Kemila. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
4,  No.  3,  p  275-284,  August  1989.  4  tab,  25  ref. 

Descriptors:  *Fate  of  pollutants,  *  Anaerobic  bacte- 
ria, *Anaerobic  conditions,  "Oligotrophy, 
"Groundwater  pollution,  *Biodegradation,  Bio- 
mass,  Deltas,  River  systems,  Sand,  Saturation  zone, 
Fluvial  sediments,  Peat  soils,  Microscopy,  Culture 
media,  Aerobic  conditions,  Sandy  aquifers,  The 
Netherlands,  Pollutant  identification. 

Many  cities  and  many  polluted  areas  in  The  Neth- 
erlands are  situated  on  river  deltas  with  anaerobic 
groundwater.  Since  the  biodegradation  of  xenobio- 
tic  compounds  at  low  environmental  concentra- 
tions is  dependent  on  the  biomass  of  the  micro- 
flora, the  determination  of  the  microbial  biomass  in 
anaerobic  aquifers  is  relevant  for  the  potential  ca- 
pacity of  these  subsoils  to  degrade  organic  micro- 
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pollutants.  The  microflora  of  two  sandy  subsoils 
saturated  with  groundwater,  a  peat  soil  and  a  river 
sediment,  were  enumerated  using  epifluorescence 
microscopy  and  plate  counts  on  rich  and  diluted 
media  under  aerobic  and  anaerobic  conditions.  A 
novel  method  was  used  to  obtain  both  aseptic  and 
anaerobic  samples.  Direct  counts  revealed  high 
numbers  of  bacteria  per  gram  of  dry  soil, 
2,000,000,000  and  80,000,000  for  the  sandy 
aquifers;  30,000,000,000  for  the  peat  soil;  and 
600,000,000,000  for  the  river  sediment.  Plate 
counts  on  a  diluted  anaerobic  medium  showed 
200,000,  600,000,  and  600,000,000,  respectively  for 
the  latter  three  soils.  The  first  soil  yielded  no 
colonies  on  various  aerobic  and  anaerobic  media 
and  therefore  contained  strict  anaerobic  bacteria 
whereas  the  second  sandy  aquifer  contained  facul- 
tative anaerobes.  (Author's  abstract) 
W90-00876 


EVALUATION  OF  GROUNDWATER  VULNER- 
ABILITY TO  PESTICIDES:  A  COMPARISON 
BETWEEN  THE  PESTICIDE  DRASTIC  INDEX 
AND  THE  PRZM   LEACHING  QUANTITIES. 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

O.  Banton,  and  J.  P.  Villeneuve. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  3,  p  285-296,  August  1989.  8  fig,  4  tab,  11 

ref. 

Descriptors:  "Vulnerability,  "Groundwater  pollu- 
tion, "Pollution  vulnerability,  "Pesticides,  "Simula- 
tion analysis,  "Comparison  studies,  Pesticide  kinet- 
ics, Pesticide  toxicity,  Agricultural  chemicals, 
Groundwater  pollution,  Risks,  Resources  manage- 
ment, Path  of  pollutants,  Fate  of  pollutants,  Leach- 
ing, Water  depth,  Vadose  water,  Soil  types,  Chem- 
ical properties,  Water  quality  standards,  Indexing. 

The  current  use  of  pesticides  in  agriculture  is 
giving  rise  to  an  increasing  number  of  cases  of 
groundwater  contamination.  Some  of  the  ap- 
proaches to  understanding  and  predicting  such 
risks  of  contamination  are  aimed  at  evaluating  the 
degree  of  vulnerability  of  the  resource  to  contami- 
nation, through  indexation  methods  or  modeling 
the  processes  that  control  the  migration  of  con- 
taminants in  soil.  The  DRASTIC  rating  system, 
one  of  several  indexation  methods,  offers  a  version 
adapted  for  agricultural  use.  Among  the  currently 
available  simulation  models,  the  PRZM  model  has 
been  specifically  developed  to  simulate  the  fate  of 
pesticides.  Results  from  these  two  methods  were 
compared,  attempting  to  identify  a  correlation  be- 
tween the  pesticide  DRASTIC  index  and  the 
leaching  quantities  provided  by  the  PRZM  model. 
No  significant  correlation  was  found  between  their 
results.  The  only  factors  taken  into  account  in  both 
methods  that  influence  the  correlation  of  the  re- 
sults are  the  depth  to  groundwater  and  the  vadose 
zone  media  type.  The  most  significant  conclusion 
resulting  from  this  work  is  that  chemical  character- 
istics of  the  potential  contaminants,  which  are  not 
considered  in  the  DRASTIC  index,  are  important, 
if  not  critical,  when  evaluating  the  vulnerability  or 
the  potential  for  contamination  of  groundwater  by 
agricultural  chemicals.  In  addition,  simulation 
models  appear  to  be  the  best  tools  for  evaluating 
the  groundwater  vulnerability,  because  they  quan- 
tify this  pollution  potential  in  terms  of  physical 
magnitudes,  such  as  contaminant  concentrations, 
which  can  be  compared  with  water  quality  crite- 
ria. (Author's  abstract) 
W90-00877 


RIVER        QUALITY        MODELING:        TIME 
DOMAIN  APPROACH. 

California  Univ.,  Davis.  Dept.  of  Land,  Ai.'  and 

Water  Resources. 

F.  Morkoc,  R.  H.  Shumway,  J.  W.  Biggar,  and  D. 

R.  Nielsen. 

Journal   of  Irrigation  and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.    115,   No.  4,  p  663-673, 

August  1989.  6  fig,  5  tab,  1 1  ref,  append. 


Descriptors:  "Water  quality  models,  "Model  stud- 
ies, "Water  quality  management,  "Water  resources 
development,  "Water  supply,  "River  forecasting, 
Hydrologic  cycle,  Chemical  properties,  Physical 
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properties,  Specific  conductivity,  Dissolved  solids, 
Discharge  capacity,  Model  studies,  Numerical 
analysis,  Correlation  analysis,  Multivariate  analy- 
sis, Irrigation,  Policy  making,  Canada. 

The  decrease  in  the  quality  and  the  quantity  of 
water  resources  worldwide  is  of  concern  to  policy 
makers,  managers,  and  researchers.  A  better  under- 
standing of  the  physical  and  the  chemical  aspects 
of  the  hydrological  cycle  will  give  improved 
models  that  are  useful  in  the  decision-making  proc- 
ess. River  quality  and  quantity  variables  such  as 
specific  conductance  (SPC),  total  dissolved  solids 
(TDS),  and  daily  mean  discharge  (DDM)  reported 
for  Battle  River  in  Saskatchewan,  Canada  are  ana- 
lyzed by  state  space  methods.  A  log  transformation 
is  used  on  DDM  data  before  carrying  out  the 
analysis  because  of  order-of-magnitude  changes  in 
the  data.  The  SPC  and  TDS  series  are  divided  by 
100  for  numerical  stability.  The  scatter  diagram  of 
the  variables  indicate  a  deterministic  inversely 
varying  relationship  between  DDM,  SPC,  and 
TDS.  There  is  a  positive  correlation  between  SPC 
and  TDS.  A  trivariate  second-order  state  space 
model  is  fitted  to  the  observations,  and  is  used  to 
estimate  missing  observations  and  to  forecast 
future  values  of  the  variables  along  with  their 
standard  deviation  of  estimation.  The  expectation- 
maximization  algorithm  and  Kalman  smoothed  es- 
timators are  used  to  estimate  the  model  parameters 
by  the  maximum  likelihood.  Dynamic  multivariate 
models  such  as  this  can  model  the  stochastic  rela- 
tionship between  variables  that  are  measured  in 
time  or  space.  Such  models  can  improve  our  un- 
derstanding of  complex  systems  such  as  Battle 
River  in  terms  of  irrigation,  policy-making  deci- 
sions, and  environmental  considerations.  (Author's 
abstract) 
W90-00889 


ORGANIC  POLLUTANTS  IN  URBAN  SEWAGE 

AND  POLLUTANT  INPUTS  TO  THE  MARINE 

ENVIRONMENT.     APPLICATION     TO     THE 

FRENCH    SHORELINE    (LES    POLLUTANTS 

ORGANIQUES   DANS   LES   EFFLUENTS   UR- 

BAINS  ET  APPORTS  POLLUTANTS  DANS  LE 

MILIEU  MARIN.  CAS  DU  LITTORAL  FRAN- 

CAIS). 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Brest.  Dept.  Environnement  Littoral. 

M.  Marchand,  J.  C.  Caprais,  P.  Pignet,  and  V. 

Porot. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  461- 

470,   April    1989.    1   fig,    10  tab,   27  ref   (English 

summary). 

Descriptors:  *Water  pollution  sources, 
♦Wastewater  treatment,  *Wastewater  outfall,  ♦Mu- 
nicipal wastewater,  *France,  *Estuaries,  *Coastal 
waters,  *Pollution  load,  Pesticides,  Organic  pesti- 
cides, Chlorinated  hydrocarbons,  Polychlorinated 
biphenyls,  Detergents,  Suspended  solids,  DDT, 
Lindane,  Pentachlorophenol,  Toulon,  Morlaix. 

Organic  pollutants  in  municipal  sewage  collected 
from  French  marine  shoreline  towns  (Toulon, 
Marseille)  or  (Nantes,  Morlaix)  were  measured. 
Concentrations  of  halogenated  hydrocarbons, 
volatile  halogenated  hydrocarbons,  chlorophenols 
and  anionic  detergents  were  measured  both  in  raw 
sewage  and  in  effluents  from  treatment  plants.  Av- 
erage daily  emission  rates/capita  varied  greatly: 
suspended  matter,  44-71  g;  total  organic  extract, 
11-20  g;  anionic  detergents,  2.2-6.6  g;  total  hydro- 
carbons, 0.2-1.8  g;  aromatic  hydrocarbons:  4-17 
mg;  chlorinated  solvents:  0.1-6.0  mg;  pentachloro- 
phenol, 40-110  micrograms;  PCBs,  10-60  micro- 
grams; chlorinated  insecticides  (DDT,  lindane),  < 
or  =  2-60  micrograms.  Three  major  processes  for 
eliminating  organic  pollutants  are  used:  (1)  adsorp- 
tion on  suspended  matter  at  the  primary  sedimenta- 
tion stage  and  on  activated  sludge;  (2)  gas  stripping 
during  prolonged  aeration  in  secondary  biological 
treatment;  and  (3)  bacterial  degradation  during  sec- 
ondary biological  treatment.  Primary  treatment 
eliminated  about  50%  of  most  organic  pollutants, 
and  about  50%  of  suspended  matter.  In  secondary 
biological  treatment  plants,  elimination  rates  of  the 
majority  of  organic  pollutants  were  greater  than 
90%  except  for  lindane  and  pentachlorophenol. 
The  estimated  quantities  of  pollutants  actually  dis- 
charged annually  into  estuarine  or  coastal  marine 


waters  varied  greatly  depending  on  the  volume  of 
sewage,  the  sewage  treatment  system  and  l  he- 
nature  of  organic  pollutants.  In  Toulon  (61,000  i  q 
inhab.)  and  Morlaix  (30,000  eq.  inhab  )  the  concen- 
trations were:  anionic  detergents:  11-72  tons;  total 
hydrocarbons:  0.9-8.0  tons;  chlorinated  solvents: 
0.4-40  kg;  chlorinated  insecticides:  0.02-1.0  kg 
PCBs:  0.1-0.4  kg.  (Author's  abstract) 
W90-00906 


TOXIC  CYANOBACTERIA  AND  WATER 
QUALITY  PROBLEMS-EXAMPLES  FROM  A 
EUTROPHIC  LAKE  ON  ALAND,  SOUTH 
WEST  FINLAND. 

Abo  Akademi,  Turku  (Finland).  Dept.  of  Biology. 

T.  Lindholm,  J.  E.  Eriksson,  and  J.  A.  O. 

Meriluoto. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  481- 

486,  April  1989.  5  fig,  42  ref. 

Descriptors:  *Eutrophic  lakes,  *Toxins,  'Patho- 
genic bacteria,  'Cyanophyta,  'Bacterial  toxins, 
♦Water  quality,  Finland,  Lake  Ostra  Kyrksundet, 
High-pressure  liquid  chromatography. 

Persistent  mass  occurrence  of  the  toxic  cyanobac- 
terium  Oscillatoria  agardhii  Gomont  is  reported 
from  Ostra  Kyrksundet  (area  200  ha,  max.  depth  22 
m,  mean  depth  8.5  m),  a  eutrophic  lake  and  fresh- 
water supply  on  Aland  Islands,  SW  Finland.  In 
August  1987  O.  agardhii  and  a  peptide  hepatoxin 
characteristic  of  this  species  (as  analyzed  by 
HPLC)  co-occurred  in  the  upper  10  m  layer.  The 
toxin  and  O.  agardhii  were  still  present  in  the  lake 
after  the  autumnal  overturn  and  even  under  the  ice 
in  March  1988.  The  highest  toxin  concentration  (37 
micrograms/L)  and  the  highest  chlorophyll  a 
values  (35  micrograms/L)  were  recorded  at  6  m 
near  the  water  intake  level  on  Aug  13  1987,  when 
the  health  authorities  stopped  the  use  of  the  lake  as 
a  drinking  water  reservoir.  Several  limnological 
features  of  the  lake  e.g.  stratification,  low  transpar- 
ency, high  pH  and  a  fairly  high  N/P  ratio,  favor 
O.  agardhii.  Persistent  blooms  of  toxic  cyanobac- 
teria  imply  considerable  water  quality  problems 
and  health  risks  and  may  also  lead  to  an  impover- 
ishment of  the  fauna  in  lakes.  The  observations  in 
Lake  Ostra  Kyrksundet  and  previous  work  on 
eutrophic  freshwater  reservoir  (with  fish  and  bird 
kills  associated  with  cyanobacterial  blooms)  raise 
some  general  questions  concerning  water  quality 
criteria  and  the  monitoring  of  toxic  cyanobacteria 
in  lakes  and  reservoir.  (Author's  abstract) 
W90-00908 


SOIL  EFFECTS  ON  WATER  CHEMISTRY  IN 
THREE  ADJACENT  UPLAND  STREAMS  AT 
GLENDYE  IN  NORTHEAST  SCOTLAND. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
R.  M.  Rees,  F.  Parker-Jervis,  and  M.  S.  Cresser. 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  511- 
517,  April  1989.  6  fig,  1  tab,  10  ref. 

Descriptors:  *Acid  rain  effects,  "Water  chemistry, 
*Water  pollution  sources,  *Soil-water-plant  rela- 
tionships, *Peat  soils,  'Acidification,  'Aluminum, 
'Soil  chemistry,  Storm  runoff,  Scotland,  Soil 
types,  Organic  carbon. 

The  soils  and  water  chemistry  of  streams  were 
studied  in  three  superficially  similar  adjacent 
upland  catchments  in  northeast  Scotland.  High 
stream  baseflow  total  organic  carbon  concentra- 
tions were  associated  with  stream  water  pH  values 
between  5  and  6  and  drainage  predominantly  from 
peat.  Streams  with  pH  values  of  6.8-7.0  and  low 
TOC  concentrations  at  base  flow  were  associated 
with  inputs  of  water  from  mineral  soils,  and  were 
more  susceptible  to  pronounced  acidification 
during  storms  as  the  hydrological  pathway 
changed.  Differences  in  relative  contributions  of 
water  draining  mineral  soils  in  the  three  catch- 
ments are  reflected  also  by  changes  in  water  chem- 
istry along  transect  of  the  streams,  and  in  different 
relationships  between  aluminum  and  stream  water 
organic  matter  content.  The  results  indicate  that 
soil  physical  and  chemical  parameters  must  be 
incorporated  into  water  chemistry  models  that  are 
used  to  predict  long-term  effects  of  changes  in 
deposition  of  pollutants  on  water  chemistry.  (Au- 
thor's abstract) 


W90-009I2 


BIOCONCKNTRATION  AND  EXCRETION  Of 
BENTHIOCARB  AND  SIMETRYNE  BY  CARP. 

Shiga  Prefectural  Inst    of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
I    Tsuda,  S.  Aoki,  M   Kojima,  and  H  Harada 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  529- 
531,  April  1989   1  fig,  2  tab,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Biological  mag- 
nification, 'Pesticides,  'Bioaccumulation,  'Carp, 
Tissue  analysis,  Carbamate  pesticides,  Triazine  pes- 
ticides, Herbicides. 

Bioconcentration  and  excretion  of  benthiocarb  (S- 
p-chlorobenzyl  N.N-diethylthiocarbamate)  and  si- 
metryne  (2,4-bis(ethylamino)-6-methylthio-l,3,5- 
tnazine)  were  studied  in  carp.  The  concentrations 
of  both  chemicals  in  muscle  and  viscera  of  carp 
reached  plateaus  after  12  h  exposure.  Bioconcen- 
tration factors  (BCF)  of  benthiocarb  were  25.5  in 
muscle,  62.7  in  liver,  72.7  in  kidney  and  63.3 
(mean,  n  =  4)  in  gallbladder  over  the  168  h 
exposure  period.  Similarly,  BCF  of  simetryne  were 
2.4  in  muscle,  13.5  in  liver,  8.1  in  kidney,  and  10.9 
in  gallbladder  over  the  72  h  exposure  period.  The 
excretion  rate  constants  of  benthiocarb  were  0.10/ 
h  for  muscle,  0.09/h  for  liver,  0.1 3/h  for  kidney 
and  0.09/h  for  gallbladder  assuming  their  processes 
to  be  first-order  kinetics.  Similarly,  those  of  sime- 
tryne were  0.44/h  for  muscle,  0.37/h  for  liver, 
0.29/h  for  kidney  and  0.23/h  for  gallbladder.  (Au- 
thor's abstract) 
W90-00916 


IMPACT  OF  PLASTIC  MATERIALS  ON  IRON 
LEVELS  IN  VILLAGE  GROUNDWATER  SUP- 
PLIES IN  MALAWI. 

Botswana  Dept.  of  Water  Affairs,  Gaborone. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-00930 


STORM  PERIOD  HYDROCHEMICAL  RE- 
SPONSE IN  AN  UNFORESTED  SCOTTISH 
CATCHMENT. 

Institute  of  Hydrology,  Wallingford  (England). 
A.  Jenkins. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  4,  p  393-404,  August  1989.  5  fig,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Rain- 
storms, 'Rainfall-runoff  relationships,  'Scotland, 
'Catchment  areas,  'Water  chemistry,  'Acid  rain, 
Hydrogen  ion  concentration,  Conductivity, 
Runoff,  Snowmelt. 

The  pH,  electrical  conductivity  and  runoff  re- 
sponse of  the  Allt  a  Mharcaidh  catchment  is  as- 
sessed for  the  period  1  November  1985  to  April 
1986.  Hydrographs  generated  by  three  distinct 
types  of  input  are  discussed:  rain,  snowmelt  and 
rain-on-snow.  Each  produces  a  distinct  response  at 
the  catchment  outflow  and  the  close  relationship 
between  discharge  and  pH  emphasizes  the  impor- 
tance of  hydrological  factors  in  determining  stream 
acidity.  Interpreting  the  data  with  a  view  to  identi- 
fying hydrological  pathways,  however,  presents 
conflicting  hypotheses.  The  data  show  that  moor- 
land catchments  are  susceptible  to  severe  acid 
pulses,  the  most  acidic  being  in  response  to  snow- 
melt. (Author's  abstract) 
W90-00937 


OPTIMIZATION  APPROACH  FOR  GROUND- 
WATER QUALITY  MONITORING  NETWORK 
DESIGN. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-00943 


LAPLACE  TRANSFORM  GALERKIN  TECH- 
NIQUE: A  TIME-CONTINUOUS  FINITE  ELE- 
MENT THEORY  AND  APPLICATION  TO 
MASS  TRANSPORT  IN  GROUNDWATER. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 
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Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00949 


ION  ELUTION  THROUGH  SHALLOW  HO- 
MOGENEOUS SNOW. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

R.  C.  Bales,  R.  E.  Davis,  and  D.  A.  Stanley. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  8,  p  1869-1877,  August  1989.  9  fig,  2  tab,  34 

ref. 

Descriptors:  "Chemistry  of  precipitation,  *Acid 
rain,  "Acidification,  *Water  pollution  sources, 
*Snow,  *Ions,  Shallow  snow,  Snowpack,  Elution. 

Controlled  melting  of  snowpacks  in  the  laboratory 
demonstrates  the  importance  of  the  initial  distribu- 
tion of  chemical  species  within  the  pack  (mesos- 
cale)  and  within  the  snow  grains  (microscale)  to 
the  timing  and  relative  concentrations  of  meltwater 
released  from  the  base  of  the  pack.  Acid  and  salt 
tracers  were  applied  to  homongeneous  snow  in 
order  to  investigate  these  effects.  Species  deposited 
near  the  top  of  the  pack  eluted  out  considerably 
before  those  more  uniformly  distributed  with 
depth.  Also,  about  80%  of  the  salts  dosed  at  the 
top  of  a  0.4  m  pack  were  removed  in  the  first  20% 
of  the  meltwater,  versus  70%  of  a  salt  dosed  at 
middepth.  Both  the  top  and  middepth  tracers  were 
present  in  the  first  fractions  of  meltwater  draining 
from  the  pack,  however,  indicating  that  there  is 
partial  mixing  of  percolating  meltwater  with  so- 
lutes in  an  immobile  surface  phase  on  grains  deeper 
in  the  pack.  Concentration  of  species  on  the  out- 
side of  grains  by  seasonal  metamorphism  and  on 
the  outside  of  multigrain  particles  and  clusters 
during  melt  freeze  will  enhance  their  early  remov- 
al. Different  ions  that  were  present  in  the  snow 
with  the  same  mesoscale  and  microscale  conditions 
prior  to  melt  came  out  at  the  same  relative  concen- 
trations; i.e.,  they  did  not  exhibit  preferentially 
elution.  (Author's  abstract) 
W90-00952 


CHARACTERIZATION  AND  ISOTOPIC  COM- 
POSITION OF  ORGANIC  AND  INORGANIC 
CARBON  IN  THE  MILK  RIVER  AQUIFER. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-0O954 
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DEVELOPMENTS  IN  ECOLOGICAL  MODEL- 
LING. 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 

Dept.  of  Pharmaceutical  Chemistry. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-000O3 


DEVELOPMENT,  TESTING,  AND  APPLICA- 
TIONS OF  NONPOINT  SOURCE  MODELS 
FOR  EVALUATION  OF  PESTICIDES  RISK  TO 
THE  ENVIRONMENT. 

Environmental  Research  Lab.,  Athens,  GA. 
L.  A.  Mulkey,  R.  F.  Carsel,  and  C.  N.  Smith. 
IN:     Agricultural     Nonpoint     Source     Pollution: 
Model  Selection  and  Application.  Developments 
in   Environmental   Modeling,    10,   Elsevier,    New 
York.  1986.  p  383-397,  2  fig,  2  tab,  30  ref. 

Descriptors:  *Model  studies,  *Risk  assessment, 
"Water  pollution  effects,  "Pesticides,  "Nonpoint 
pollution  sources,  "Path  of  pollutants,  Agricultural 
runoff,  Mathematical  models,  Groundwater  pollu- 
tion, Surface-groundwater  relations,  Hydrologic 
models,  Comparison  studies,  Sensitivity  analysis, 
Leaching,  Soil-water-plant  relationships,  Model 
testing. 

Nonpoint  source  pollution  resulting  from  agricul- 
tural production  can  be  analyzed  with  the  assist- 
ance of  mathematical  models.  The  selection  and 
application  of  specific  models  are  dependent  on 
many  factors  related  to  the  nature  and  areal  extent 


of  the  pollutant  of  interest.  In  cases  where  pesti- 
cide risk  to  the  environment  is  the  concern,  the 
analysis  must  include  estimates  of  the  exposure 
probabilities.  The  magnitude,  frequency,  and  dura- 
tion of  pesticide  concentrations  are  required  for 
surface  waters  draining  agricultural  areas  and  for 
groundwaters  recharged  through  the  soil-plant 
profile.  The  nonpoint  source  models  used  to  pro- 
vide mass  loadings  for  such  analyses  have  been 
identified  and  summarized.  Five  runoff  models 
were  described  and  their  differences  noted-PRS, 
CREAMS,  CPS,  ARM,  and  HSPF.  Although  spe- 
cific differences  in  model  structures  exist,  sensitivi- 
ty testing  has  shown  that  relative  response  to 
major  parameters  is  similar  suggesting  that  all  are 
appropriate  for  many  applications.  A  new  leaching 
model  for  estimating  threats  to  groundwater  was 
discussed  and  typical  applications  demonstrated. 
The  extension  of  probability  derivations  for 
groundwater  problems  was  described.  (See  also 
W90-00001)  (Lantz-PTT) 
W90-00020 


CONTAMINATION,         BIOACCUMULATION, 
AND  ECOLOGICAL  EFFECTS  OF  CREOSOTE- 
DERIVED     COMPOUNDS     IN     THE     NEAR- 
SHORE     ESTUARINE     ENVIRONMENT     OF 
PENSACOLA  BAY,  FLORIDA. 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00027 


INORGANIC  GEOCHEMISTRY  OF  GROUND 
WATER  AND  AQUIFER  MATRIX:  FIRST- 
YEAR  RESULTS. 

Syracuse  Univ.,  NY. 

D.  I.  Siegel,  P.  C.  Bennett,  M.  J.  Baedecker,  M.  P. 
Berndt,  and  D.  A.  Franzi. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  C17-C20,  2  fig. 

Descriptors:  "Water  pollution  effects,  "Path  of  pol- 
lutants, "Geochemistry,  "Aquifers,  "Groundwater 
quality,  "Fate  of  pollutants,  "Inorganic  com- 
pounds, "Oil  pollution,  Chemical  analysis,  Calci- 
um, Magnesium,  Sodium,  Potassium,  Silicon,  Iron, 
Manganese,  Aluminum,  Hydrogen  ion  concentra- 
tion, Alkalinity,  Dissolved  oxygen,  Petrology,  Bio- 
degradation. 

The  effects  of  oil  contamination  on  the  inorganic 
geochemistry  of  the  surficial  aquifer  at  Bemidji, 
MN,  were  investigated  in  studies  of  both  the  aque- 
ous and  solid  phases.  Ninety-six  samples  of  ground- 
water were  collected  and  analyzed  for  dissolved 
Ca,  Mg,  Na,  K,  Si,  Fe,  Mn,  Al,  and  Sr.  Some 
samples  were  analyzed  for  unstable  field  properties 
(pH,  alkalinity,  S(2-),  NH4,  Eh,  and  dissolved 
oxygen),  anions  (CI  and  S04),  trace  metals  (Ni,  V, 
Cr,  and  Zn)  and  stable  isotopes  of  carbon  and 
water,  depending  on  the  objectives  of  the  particu- 
lar resampling.  Initial  groundwater  sampling  was 
done  from  piezometer  nests  installed  along  an  east- 
west  transect  from  the  contamination  zone.  These 
analyses  showed  that  oil  degradation  has  signifi- 
cantly enhanced  the  dissolution  of  aquifer  minerals. 
Concentrations  of  Ca,  Mg,  Cr,  and  HC03  are  2  to 
3  times  greater  in  the  contaminated  area  than  in 
background  wells.  Concentrations  decrease  with 
depth,  showing  that  dissolution  is  greatest  at  or 
just  below  the  water  table.  The  areal  distribution 
of  major  cations,  Mn,  Si,  field  pH,  and  alkalinity 
form  distinct  narrow  plumes  that  trend  northeast- 
ward from  the  spill  site.  Preliminary  background 
data  on  the  chemical  composition  of  the  silt-  and 
clay-size  fractions  is  consistent  with  the  mineralog- 
ical  composition  determined  by  petrography,  x- 
ray-energy  spectroscopy  and  x-ray  diffractometry. 
Major  minerals  of  the  aquifer  are  quartz,  plagio- 
clase  and  microcline,  and  dolomite,  which  form 
about  80,  1 1,  and  7%  of  the  drift.  Microbial  degra- 
dation of  the  oil  at  the  water  table  has  created  a 
reducing  geochemical  environment.  DO  and  Eh 
decrease  from  about  9.0  mg/L  and  250  mv  (milli- 
volts) in  the  uncontaminated  region  to  nondetecta- 
ble  DO  and  -80  mv,  respectively,  in  the  major  part 
of  the  plume.  Concentrations  of  sulfate  in  the  con- 
taminated zone  near  the  water  table  are  generally 


<  100  millimol/L,  but  exceed  100  millimol/L  in 
the  aquifer.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00035 


MICROBIAL  POPULATIONS  AND  NUTRIENT 
CONCENTRATIONS  IN  A  JET-FUEL-CON- 
TAMINATED SHALLOW  AQUIFER  AT 
TUSTIN,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

G.  G.  Ehrlich,  R.  A.  Schroeder,  and  P.  Martin. 
IN:  Program  Overview  and  Selected  Papers  from 
the    Toxic-Waste    Program    Technical    Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  83-96,  3  fig,  3  tab,  18  ref. 

Descriptors:  "Population  dynamics,  "Microbial 
degradation,  "Biodegradation,  "Fate  of  pollutants, 
"California,  "Limiting  nutrients,  "Water  pollution 
effects,  "Nitrates,  "Aquifers,  "Fuel,  Groundwater 
pollution,  Bacteria,  Biodegradation,  Nitrogen, 
Phosphates,  Microbiological  studies,  Water  pollu- 
tion treatment. 

JP-5  jet  fuel  has  contaminated  1  hectometer  of  the 
shallow  aquifer  at  the  US  Marine  Corps  Air  Sta- 
tion (Helicopter)  in  Tustin,  CA.  A  1.5-m  thick  clay 
layer  at  the  bottom  of  the  shallow  aquifer  provides 
a  barrier  to  vertical  migration  to  the  deeper  princi- 
pal aquifer.  Horizontal  transport  iesults  in  slow 
seepage  from  the  banks  of  the  Peters  Canyon  chan- 
nel, which  intercepts  the  shallow  aquifer  downgra- 
dient  from  the  source  of  contamination.  Determi- 
nations of  bacterial  populations  in  the  groundwater 
indicate  that  bacterial  counts  are  100  to  1,000  times 
higher  inside  than  outside  the  zone  of  contamina- 
tion. Growth  on  JP-5-inoculated  agar  plates  shows 
that  substantial  populations  of  JP-5-assimilating 
bacteria  are  present  in  the  shallow  aquifer.  Evi- 
dence suggests  that  only  a  few  species  of  special- 
ized bacteria,  presumably  those  able  to  assimilate 
JP-5,  are  preferentially  selected  for  in  the  contami- 
nated zone.  Laboratory  enrichment  experiments 
show  that  the  addition  of  nitrate  plus  phosphate 
stimulates  growth  and  converts  a  mixture  of  fuel 
and  water  to  an  emulsion.  The  presence  of  carbox- 
ylate  metabolites  in  the  groundwater  suggests  that 
biotransformation  of  jet  fuel  hydrocarbons  stops 
short  of  complete  mineralization  to  inorganic 
carbon,  presumably  reflecting  oxygen  limitation. 
These  findings  indicate  that  injection  of  inorganic 
nitrogen,  phosphorus,  and  oxygen  might  enhance 
in-situ  microbial  degradation  of  jet  fuel  in  the 
shallow  aquifer.  (See  also  W90-00052)  (Author's 
abstract) 
W90-00059 


EFFECTS  OF  PENTACHLOROPHENOL  ON 
THE  METHANOGENIC  FERMENTATION  OF 
PHENOL. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

E.  M.  Godsy,  D.  F.  Goerrlitz,  and  G.  G.  Ehrlich. 
IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  101-106,  1  fig,  2  tab,  14 
ref. 

Descriptors:  "Water  pollution  effects,  "Pentachlor- 
ophenol,  "Methane,  "Fermentation,  "Phenols, 
"Fate  of  pollutants,  "Biodegradation,  "Pesticides, 
Methanogenesis,  Digestion,  Biomass,  Synergistic 
effects,  Inhibition. 

The  methanogenic  fermentation  of  phenol  at  a 
concentration  of  200  mg/L  was  investigated  in  the 
presence  of  pentachlorophenol  (PCP)  ranging  in 
concentration  from  0.01  to  5.0  mg/L  in  laboratory 
digestors.  The  digestors  contained  a  mixture  of 
mineral  salts  in  a  solution  and  settled  sludge  from  a 
bench-scale  anaerobic  digestor  (10:1,  v/v).  The 
mean  rates  of  methane  gas  evolution  from  the 
digestors  indicated  that  a  concentration  of  0.05 
mg/L  PCP  or  less  had  no  effect  on  methanogene- 
sis. PCP  concentrations  of  0.1  and  0.5  mg/L  de- 
layed the  onset  of  methanogenesis  but  did  not 
affect  the  overall  rate.  Methanogenesis  of  phenol 
did  not  occur  at  PCP  concentrations  greater  than 
1.0   mg/L.    Results    of   high    performance    liquid 
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Group  5C— Effects  Of  Pollution 

chromatography  analysis  of  the  culture  solutions, 
hiomass,  and  the  inner  walls  of  the  digestors  indi- 
cated that  PCP  was  partially  biodegraded  when 
the  initial  concentration  was  1.0  mg/L,  and  was 
completely  biodegraded  when  the  concentration 
was  0.5  mg/L  or  less.  PCP  was  not  biodegraded  at 
a  concentration  of  5.0  mg/L.  Results  indicate  that 
the  observed  delay  before  the  onset  of  phenol 
biodegradation,  when  the  PCP  concentrations 
were  between  0.1  and  0.5  mg/L,  was  relieved  by 
the  biodegradation  of  PCP.  (See  also  W90-00052) 
(Author's  abstract) 
W90-0OO61 


ACID  RAIN  1986:  A  HANDBOOK  FOR  STATES 
AND  PROVINCES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00063 


POLLUTANTS  IN  THE  AIR  AND  ACIDS  IN 
THE  RAIN:  INFLUENCES  ON  OUR  NATURAL 
ENVIRONMENT  AND  A  CHALLENGE  FOR 
EVERY  INDUSTRIAL  SOCIETY. 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Resources  Management. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00064 


FLORIDA  ACID  DEPOSITION  RESEARCH 
PROGRAM. 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Bureau  of  Air  Quality  Management. 
S.  Gray. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  109-125,  2  fig,  1 
tab,  10  ref,  append. 

Descriptors:  "Florida,  "Administrative  agencies, 
"Water  pollution  effects,  "Acid  rain,  *Acid  rain 
effects,  "Research  priorities,  Ecological  effects, 
Economic  impact,  Legislation,  Sulfur  dioxide, 
Model  studies,  Grants. 

The  occurrence  of  acid  deposition  in  Florida, 
while  not  at  the  level  experienced  by  the  northeast- 
ern United  States,  is  still  an  area  of  concern  to  the 
state.  Three  main  issues  are  involved  in  the  acid 
rain  problem:  ecological  effects,  source  attribution 
and  economic  impacts  of  new  legislation.  Prior 
research  has  shown  that  some  regions  within  the 
state  are  potentially  sensitive  to  acidic  deposition 
and  may  have  already  experienced  some  ecological 
declines.  Further,  research  into  the  direct  effects  of 
acid  deposition  on  sensitive  aquatic  systems  and 
the  delineation  of  sources  of  acidic  precursors  is  in 
progress.  The  economic  effects  are  being  ad- 
dressed through  the  development  of  a  state  and 
regional  model  of  economic  impacts  due  to  pro- 
posed federal  controls  for  sulfur  dioxide  emissions. 
This  work  is  funded  through  an  Environmental 
Protection  Agency  S.T.A.R.  grant.  (See  also  W90- 
00063)  (Lantz-PTT) 
W90-00068 


ATMOSPHERIC   DEPOSITION;   NORTH    DA- 
KOTA'S EXPERIENCE. 

North  Dakota  State  Dept.  of  Health,  Bismarck. 

Div.  of  Hazardous  Waste  Management  and  Special 

Studies. 

For  primary  bibliographic  entry  see  Field  5A 

W90-00070 


MAPPING  OF  SOILS  AND  BEDROCK  SENSI- 
TIVITY TO  ACIDIC  DEPOSITION  IN  MANI- 
TOBA. 

Manitoba  Dept.  of  Environmental  Management, 
Winnipeg.  Environmental  Management  Services 
Branch. 

D.  L.  Wotton,  and  P.  W.  Haluschak. 
IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  396-419,  3  tab 
1 1  ref. 


Descriptors:  "Acid  rain  effects,  *Acid  rain,  "Soil 
contamination,  'Manitoba,  *Aud  rain  effect* 
•Maps,  "Mapping,  Path  of  pollutants 

The  Manitoba  Department  of  Environment  and 
Workplace  Safety  and  Health  and  the  Canada- 
Manitoba  Soil  Survey  cooperatively  developed 
two  maps  to  reflect  soils  and  geological  sensitivity 
to  acidic  deposition  in  Manitoba.  One  map  entitled 
'Sensitivity  of  Soils  to  Acidic  Inputs'  was  intended 
for  interpretation  of  sensitivity  to  terrestrial  sys- 
tems and  reflects  possible  effects  on  forest  or  agri- 
cultural productivity.  A  second  map,  'Potential  of 
Soils  and  Bedrock  to  Reduce  the  Acidity  of  In- 
coming Acidic  Deposition'  was  developed  to  rate 
soils,  surficial  and  bedrock  geology  for  their  poten- 
tial to  reduce  incoming  acidic  deposition  prior  to 
its  entry  into  aquatic  ecosystems.  The  maps  are  at  a 
scale  of  1:2,000,000  and  have  been  compatibly  de- 
veloped with  other  provincial  jurisdictions  of 
Western  Canada.  In  consideration  of  surface  soils 
and  bedrock  characteristics,  areas  of  high  sensitivi- 
ty to  acidic  deposition  were  located  on  the  east 
side  of  Lake  Winnipeg  and  in  the  northwest  corner 
of  the  province.  In  these  areas,  the  potential  of 
soils  and  bedrock  to  reduce  the  acidity  of  incoming 
acidic  deposition  is  low,  similarly  indicating  a  high 
sensitivity.  (See  also  W90-00063)  (Author's  ab- 
stract) 
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FIELD  ASSESSMENT  OF  THE  EFFECTS  OF 
CONTAMINANTS  ON  FISHES. 

National  Fisheries  Contaminant  Research  Center, 
Columbia,  MO. 
J.  B.  Hunn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 112999. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
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Descriptors:  "Monitoring,  "Water  pollution  ef- 
fects, "Fish,  "Data  acquisition,  Risk  assessment, 
Field  tests,  Data  interpretation,  Monitoring,  Pesti- 
cides. 

Two  approaches  have  been  used  to  develop  infor- 
mation that  helps  define  the  interaction  between 
contaminants  (such  as  pesticides)  and  fish  popula- 
tions. First,  the  monitoring  of  pesticide  residues  in 
feral  fish  populations,  and  second,  investigations  of 
site-specific  problems  have  provided  additional  in- 
formation on  the  effects  on  wild  fish  populations. 
A  common  feature  of  risk  assessment  processes  is 
that  tests  are  conducted  and  results  evaluated  in 
tiers.  One  often-used  protocol  consists  of  four  steps 
that  follow  the  identification  of  a  problem:  (1) 
hazard  assessment,  (2)  dose-response  assessment, 
(3)  exposure  assessment,  and  (4)  risk  characteriza- 
tion. The  information  provided  in  this  report  is 
designed  to  help  field  biologists  begin  evaluations 
of  potential  chemical  contaminant  problems  and 
determine  the  extent  to  which  contaminants  affect 
populations  of  aquatic  organisms-especially  fish.  It 
is  divided  into  three  sections:  (1)  suggested  ap- 
proaches to  defining  the  problem  or  initiating  risk 
assessment,  (2)  background  material  for  investigat- 
ing emergencies  such  as  a  fish  kill,  and  (3)  informa- 
tion on  approaches  to  sublethal  contaminant  prob- 
lems. Also  included  are  directions  for  performing  a 
preliminary  assessment  of  fish  health  by  conduct- 
ing a  physical  examination,  including  a  sample 
checklist.  Depending  on  the  type  of  study  to  be 
made,  some  or  all  of  the  items  on  the  checklist  may 
be  useful.  Physical  surveys  of  wild  fishes  can,  for 
example,  be  used  to  establish  the  frequency  of 
occurrence  of  abnormal  fishes  in  a  specific  area 
(Lantz-PTT) 
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Di  criptOTI  'WaXei  pollution  effects,  "Pyrene, 
•Fate  of  pollutant*,  Drinking  water,  Public  health 
Aromatic  compounds,  Daphrna.  Fish,  Amphibians 
I  rout,  Algae. 

Pure  pyrene  is  a  colorless  solid  at  ambient  tempera- 
tures The  presence  of  tetracene,  a  common  impu- 
rity, gives  yellow  color  to  pyrene  It  is  fairly 
soluble  in  organic  solvents  including  ethanol,  ethyl 
ether  and  benzene,  but  is  almost  mwluble  in  water 
If  released  to  the  aquatic  environment,  adsorption 
to  particulate  organic  matter  and  sediments  in 
water  will  be  an  important  environmental  fate 
process  based  on  measured  sediment  K  sub  oc 
(organic  carbon)  values  and  widespread  monitor- 
ing of  pyrene  in  ambient  sediments  Pyrene  has 
been  widely  detected  in  drinking  water,  surface 
water,  groundwater,  rain  water,  aquatic  sediments, 
many  foods,  and  in  the  general  ambient  atmos- 
phere.  The  average  intake  from  drinking  water  in 
the  United  States  is  about  2  0  nanograms/day, 
while  the  inhalation  intake  in  the  United  States  is 
about  10-400  nanograms/day.  Of  six  species  tested, 
three  arthropods  were  more  sensitive  to  pyrene 
than  fish  or  amphibians.  Lethal  limit  values  (LC50; 
of  4,  8  and  20  micrograms/L  (ug/L)  were  reported 
for  Daphnia  magna,  Artemia  salina  and  Aedes 
aegypti,  respectively.  Like  some  other  polyaroma- 
tic  hydrocarbons  (PAHs),  the  toxicity  of  pyrene  is 
greatly  enhanced  by  UV  light  or  sunlight.  Two 
algae  species  were  less  sensitive  to  pyrene  than  the 
three  arthropods,  with  LC50  sub  50  values  of  202 
and  332  ug/L  for  inhibition  of  photosynthesis 
(Lantz-PTT) 
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SEDIMENT-WATER  INTERACTIONS  AND 
CONTAMINANTS  IN  CORPS  OF  ENGINEERS 
RESERVOIR  PROJECTS. 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 
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RESEARCH  NEEDS  CONCERNING  ORGANO- 
TIN  COMPOUNDS  USED  IN  ANTIFOULING 
PAINTS  IN  COASTAL  ENVIRONMENTS. 

Science  Applications   International   Corp.,   Rock- 

ville,  MD. 
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March  1988.  170p,  16  fig,  34  tab,  append. 

Descriptors:  "Antifoulants,  "Organotins,  "Pesti- 
cides, "Water  pollution  effects,  "Organotin  com- 
pounds, "Toxicity,  Paint,  Research  priorities,  Leg- 
islation, Marine  environment,  Structure-activity  re- 
lationships, Organic  compounds. 

In  the  early  1960's,  two  organotin  compounds  (tri- 
butyltin  oxide  and  tributyltin  fluoride)  were  first 
used  as  a  molluscicides  to  kill  several  species  of 
freshwater  snails  that  were  the  intermediate  hosts 
of  the  worms  of  the  genus  Schistosoma,  which 
transmit  the  disease  of  Schistosomiasis  to  humans. 
This  immediately  led  to  the  use  of  tributyltin 
(TBT)  moiety  as  a  paint  additive  in  1961  for  its 
biocidal  properties  in  antifoulant  boat  bottom 
paints.  The  toxicity  of  organotin  compounds  to 
aquatic  organisms  is  thought  to  increase  with  the 
number  of  butyl  substituents  from  one  to  three,  and 
then  to  decrease  with  the  addition  of  a  fourth  butyl 
group.  Elemental  or  inorganic  forms  of  tin  (as  in 
mineral  deposits  or  tin  can)  appear  to  cause  negli- 
gible toxicological  effects  in  humans  or  wildlife. 
The  Navy's  decision  to  implement  fleet-wide  (ap- 
proximately 600  ships)  use  of  organotin  based  anti- 
fouling  paints  precipitated  regulatory  activities  in 
the  US  Congress  and  in  the  legislatures  of  several 
states.  On  January  8,  1986,  the  US  EPA  announced 
the  initiation  of  a  Special  Review  of  all  registered 
pesticide  products  containing  TBT  compounds 
used  as  additives  (biocides)  in  antifouling  paints 
applied  to  boat  and  ship  hulls  to  inhibit  the  growth 
of  certain  aquatic  organisms.  In  initiating  the  Spe- 
cial Review  for  TBT,  EPA  identified  significant 
gaps  in  the  technical  information  needed  to  sup- 
port the  registration  of  TBT  used  in  antifoulant 
paints.  This  study's  purpose  is  to  provide  the  Na- 
tional Ocean  Policy  Board  with  the  technical  and 
policy  information  required  to  support  the  mandat- 
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ed  role  of  the  Federal  Government  to  evaluate, 
monitor,  and  control  the  adverse  effects  from  the 
use  of  organotin  compounds  used  as  additives  (bio- 
cides)  in  antifoulant  boat  paints.  The  report  has 
been  prepared  in  five  chapters  which  review  and 
summarize:  (1)  organotin  based  antifoulant  paints; 
(2)  legislative  responsibilities  of  Federal  agencies 
with  respect  to  evaluating,  monitoring,  and  regu- 
lating the  use  of  organotin  compounds  in  vessel 
antifouling  paints,  and  proposed  or  pending  or 
enacted  legislation  by  individual  states  and  other 
Nations;  (3)  the  usage  patterns  of  TBT  antifouling 
paints;  (3)  tne  status  of  scientific  knowledge;  and 
(5)  research  needs  and  recommendation  concern- 
ing TBT  in  coastal  waters.  (Lantz-PTT) 
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HEALTH    EFFECTS   OF   DRINKING    WATER 
TREATMENT  TECHNOLOGIES. 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 
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ARTIFICIAL  SUBSTRATES  AS  STANDARD 
SAMPLING  METHOD  FOR  MACROFAUNA 
IN  DITCHES:  A  STUDY  IN  THE  VOLGER- 
MEER  POLDER  (KUNSTMATIGE  SUBSTRA- 
TEN  AIS  STANDARD-MONSTER-METHODE 
VOOR  MAKROFAUNA  IN  SLOTEN:  EEN  ON- 
DERZOEK  IN  DE  VOLGERMEERPOLDER). 
Amsterdam  Univ.  (Netherlands).  Inst,  for  Taxo- 
nomic  Zoology. 
O.  Brinkkemper. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-220496/ 
GAR.  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  Jun  1988.  174p,  EPA/Grant  EPA-R- 
811771. 

Descriptors:  'Monitoring,  'Biological  samples, 
'Aquatic  animals,  'Chemical  wastes,  'The  Nether- 
lands, Heavy  metals,  Water  pollution. 

The  applicability  of  artificial  substrates  was  studied 
for  use  as  a  standard  sampling-method  for  macro- 
fauna.  The  artificial  substrates,  open  steel  construc- 
tions filled  with  roofing-tiles,  were  placed  at  five 
sampling-sites  at  successively  greater  distances 
from  a  dumpsite  for  waste  products  in  the  Volger- 
meerpolder.  Between  1960  and  1969  domestic 
waste  and  chemical  wastes  were  dumped.  The 
chemical  waste  was  a  by-product  of  the  production 
of  pesticides.  Toxicity  is  also  found  in  the  water 
and  the  silt  near  the  dumping  ground.  Heavy 
metals  also  reach  high  concentrations.  (Author's 
abstract) 
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ACID  PRECIPITATION:  EFFECTS  ON  FRESH 
WATER  ECOSYSTEMS,  JANUARY,  1978-SEP- 
TEMBER  1988:  CITATIONS  FROM  THE  LIFE 
SCIENCES  COLLECTION  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-870233, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
October  1988.  144p. 

Descriptors:  'Water  pollution  effects,  'Bibliogra- 
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Metals,  Toxicity,  Trace  metals. 

This  bibliography  contains  290  citations  concern- 
ing the  effects  of  acidification  of  fresh  water  eco- 
systems. Studies  on  algae  and  diatom  distribution, 
survival  and  reproduction  rates  of  specific  fish 
species  under  acid  lake  conditions,  and  tolerance  to 
stress  caused  by  acidic  conditions  in  fresh  water 
ecosystems  are  reported.  Effects  of  water  pH  on 
trace  metal  toxicity  to  fresh  water  organisms  is 
briefly  considered.  Control  and  reduction  of  acidi- 
fication is  excluded  from  this  bibliography.  (Au- 
thor's abstract) 
W90-00192 


EFFECT  OF  WATER  QUALITY  ON  SURVIVAL 
OF  LAHONTAN  CUTTHROAT  TROUT  EGGS 


IN  THE  TRUCKEE  RIVER,  WEST-CENTRAL 
NEVADA  AND  EASTERN  CALIFORNIA. 

Geological  Survey,  Carson  City,  NV. 
R.  J.  Hoffman,  and  G.  G.  Scoppettone. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2319,  1988.  21p,  8  fig,  10  tab, 
58  ref. 

Descriptors:  'California,  'Fisheries,  'Water  pollu- 
tion effects,  'Trout,  'Water  quality,  'Truckee 
River,  Fish  eggs,  Mortality,  Heavy  metals,  Water 
temperature,  Ammonia,  Nitrites,  Nitrates,  Dis- 
solved solids,  Groundwater  movement,  Oxygen 
deficit,  Cadmium,  Copper,  Iron,  Lead,  Manganese, 
Mercury,  Zinc. 

The  U.S.  Fish  and  Wildlife  Service  has  an  ongoing 
program  to  assess  the  feasibility  of  reestablishing 
naturally  spawning  populations  of  Lahontan  cut- 
throat trout  in  the  Truckee  River-Pyramid  Lake 
system  in  Nevada.  Previous  in  situ  egg  survival 
studies  have  documented  a  100%  mortality  of  cut- 
throat trout  eggs  artificially  planted  in  potential 
spawning  gravels  in  the  Truckee  River  down- 
stream from  Reno.  The  relation  between  ambient 
river  quality  conditions  and  the  observed  mortality 
of  eggs,  however,  has  not  been  adequately  docu- 
mented. A  study  was  designed  to  monitor  the 
quality  of  surface  and  intragravel  water  during  a 
trout  egg  incubation  period  that  began  March  10, 
1980.  Five  sites  were  monitored:  two  upstream 
from  Reno  (background  sites),  one  near  Reno,  and 
two  downstream  from  Wadsworth.  After  an  incu- 
bation period  of  about  30  days,  poor  egg  survival 
was  recorded  at  all  sites  including  an  unexpected 
high  mortality  at  the  upstream  background  sites. 
Analyses  of  the  data  indicated  that  the  principal 
cause  of  egg  mortality  at  the  two  downstream  sites 
was  low  concentrations  (  <  5  mg/L)  of  intragra- 
vel dissolved  oxygen.  Low  water  temperatures, 
rather  than  degraded  water  quality  conditions, 
largely  contributed  to  the  poor  survival  at  the 
upstream  sites.  Based  on  the  results  of  this  study, 
the  following  were  considered  unlikely  to  be  mor- 
tality factors  during  the  incubation  period:  (1)  high 
water  temperatures;  (2)  toxicity  due  to  ammonia, 
nitrite,  nitrate,  arsenic,  cadmium,  copper,  iron, 
lead,  manganese,  mercury,  and  zinc;  and  (3)  de- 
creasing intragravel  dissolved  oxygen  caused  by 
in-flow  of  oxygen  poor  groundwater.  (Author's 
abstract) 
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Descriptors:  'Benzofluoranthene,  'Biodegrada- 
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omatic compounds,  Biodegradation,  Photolysis, 
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Benzo(k)fluoranthene  is  a  pale  yellow  solid  at  am- 
bient temperatures.  It  is  soluble  in  ethanol,  benzene 
and  acetic  acid,  but  is  practically  insoluble  in 
water.  This  compound  is  susceptible  to  oxidation 
by  ozone,  peroxides  and  other  oxidants. 
Benzo(k)fluoranthene  contains  no  hydrolyzable 
functional  groups;  therefore,  hydrolysis  is  not  ex- 
pected to  be  significant.  The  majority  of 
benzo(k)fluoranthene  will  be  present  in  the  parti- 
cle-sorbed  state  in  water  and  may  not  readily  pho- 
tolyze.  Therefore,  photolysis  may  be  relatively 
more  significant  in  shallow,  clear  water  than  in 
deep,  turbid  water.  Overall,  photodegradation  may 
not  be  as  important  as  other  processes  in  water.  In 
natural  waters,  polyaromatic  hydrocarbons 
(PAHs)  with  four  or  more  aromatic  rings  are  de- 
graded slowly  by  microbes,  and  biodegradation  is 
considered  to  be  the  ultimate  fate  process;  howev- 
er, the  concentrations  of  microorganisms  capable 
of  oxidizing  the  hydrocarbons  are  extremely  low  in 
all  but  heavily  polluted  fresh  and  marine  waters, 
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and  most  species  of  microorganisms  cannot  use 
PAH  as  a  sole  carbon  sources.  Microbial  oxidation 
of  PAH  requires  oxygen  and  will  not  proceed  in 
anoxic  sediments  or  water.  The  widespread  detec- 
tion of  benzo(k)fluoranthene  in  various  sediments 
indicates  that  adsorption  to  suspended  particulate 
matters  and  sediments  is  an  important  environmen- 
tal fate  process  for  PAH.  Based  on  a  water  solubili- 
ty of  0.00076  parts  per  million  (ppm)  at  25  C,  the 
bioconcentration  values         estimated  for 

benzo(k)fluoranthene  suggest  significant  bioaccu- 
mulation potential.  PAH,  however,  may  not  appre- 
ciably bioconcentrate  in  organisms  such  as  fish  that 
have  microsomal  oxidase  because  this  enzyme  me- 
tabolizes PAH.  Therefore,  the  bioaccumulation  po- 
tential may  be  dependent  on  the  organism  being 
considered.  Benzo(K)fluoranthene  has  been  report- 
ed to  induce  mutations  in  Salmonella  typhimurium 
strains  TA100  and  TA-98  when  tested  in  the  pres- 
ence of  rat  liver  S-9  metabolic  activation  prepara- 
tion. Data  concerning  the  toxicity  of 
benzo(k)fluoranthene  to  aquatic  organisms  could 
not  be  be  located.  Residues  species  commonly 
eaten  by  humans  were  mussels  in  Norway,  6-67 
ng/g;  clams  in  Japan,  0.12-0.92  ng/g;  and  lobster 
from  eastern  Canada,  0.35  ng/g  before  impound- 
ment and  169  ng/g  after  impoundment.  (Lantz- 
PTT) 
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Phenanthrene  is  a  colorless  solid  at  ambient  tem- 
peratures. It  is  soluble  in  a  number  of  organic 
solvents  including  ethanol,  benzene,  toluene, 
carbon  disulfide  and  ethyl  ether,  but  practically 
insoluble  in  water.  The  aqueous  solubility  of  phen- 
anthrene decreases  slightly  with  the  increase  of 
ionic  strength  and  decreases  greatly  with  the  low- 
ering of  water  temperature.  It  is  susceptible  to 
oxidation  by  ozone,  peroxides  and  other  oxidizing 
agents.  The  fate  and  transport  of  phenanthrene  in 
surface  waters  depends  on  the  nature  of  the  water. 
The  three  processes  that  are  likely  to  be  important 
for  the  loss  of  phenanthrene  from  water  are  pho- 
tolysis, biodegradation  and  volatilization.  In  very 
shallow,  fast  flowing  and  clear  water,  both  photol- 
ysis and  volatilization  may  be  important  processes. 
The  half-life  of  phenanthrene  in  such  waters  may 
be  <  1  day.  On  the  other  hand,  in  deep  eutrophic 
ponds,  biodegradation  may  be  the  most  important 
process  for  aquatic  phenanthrene.  Based  on  its 
biodegradation  half-life  in  estuarine  water,  the  half- 
life  of  the  compound  in  deep  eutrophic  ponds  may 
be  >  36  days.  Phenanthrene  will  moderately  bio- 
concentrate in  aquatic  organisms.  A  steady-state 
bioconcentration  factor  of  374  has  been  estimated 
for  phenanthrene  in  Daphnia  pulex.  Phenanthrene 
is  widely  distributed  in  the  aquatic  environment 
and  has  been  detected  in  industrial  effluents,  runoff 
waters,  surface  water  and  sediments,  groundwater 
and  drinking  water.  Phenanthrene  has  been  report- 
ed to  be  present  in  oysters  and  fish  collected  from 
contaminated  waters.  Fish  collected  from  contami- 
nated U.S.  waters  were  reported  to  contain  <  20- 
100  micrograms/kg  (ug/kg)  of  combined  phenan- 
threne/anthracee.  The  data  base  for  the  aquatic 
toxicity  of  phenanthrene  is  limited.  The  most  sensi- 
tive of  four  fish  species  tested  is  rainbow  trout, 
which  experienced  a  10%  mortality  of  eggs  and 
larvae  at  1-4  ug/L.  Among  the  nine  invertebrate 
species  tested,  the  lowest  reported  lethal  concen- 
tration was  100  ug/L,  the  96hr  lethal  limit  for  D. 
pulex.  This  result  conflicts  with  the  only  chronic 
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toxicity  study  available,  in  which  no  toxic  effects 
or  reproductive  success  or  survival  of  D.  pulex 
occurred  at  110  ug/L.  Bioconcentration  and  resi- 
due monitoring  data  indicated  wide  variability  in 
potential  for  phenanthrene  accumulation  in  various 
species.  Bony  fish  tended  to  metabolize  and  elimi- 
nate phenanthrene  more  rapidly  than  other  aquatic 
organisms.  (Lantz-PTT) 
W90-00239 


ROLE  OF  HEALTH-BASED  CRITERIA  DE- 
VELOPMENT IN  USATHAMA'S  INSTALLA- 
TION RESTORATION  PROGRAM. 

Deutsche   Forschungs-   und   Versuchsanstalt   fuer 
Luft-  und  Raumfahrt  e.V.,  Oberpfaffenhofen  (Ger- 
many, F.R.). 
E.  L.  Etneir. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-013223. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  ORNL-6489,  June  1988.  27p,  2  tab,  8 
ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  *Water  pollution  effects,  'Military  in- 
stallations, *Water  quality  control,  *Waste  man- 
agement, 'Regulations,  Risk  analysis,  Hazardous 
materials,  Cleanup  operations,  Standards,  Public 
health. 

The  purpose  of  this  report  is  to  provide  the  Project 
Managers  (PM)  of  the  US  Army  Toxic  and  Haz- 
ardous Materials  Agency  (USATHAMA)  Installa- 
tion Restoration  Program  (IRP)  with  an  overview 
of  the  means  by  which  various  health-based  crite- 
ria and  standards  are  derived  and  with  definitions 
of  health  risk  terms  frequently  used  in  the  risk 
assessment/risk  management  scheme.  Although 
certain  chemical-specific  criteria  or  standards  may 
apply  directly  to  ambient  conditions  at  a  hazardous 
waste  site,  many  require  adjustment  to  make  them 
relevant  and  appropriate  to  the  exposure  condi- 
tions found  at  a  particular  site,  Basic  concepts  for 
derivation  of  health-based  standards  and  criteria 
for  systemic  toxicants  and  carcinogens  are  dis- 
cussed, as  well  as  the  actual  standards  and  criteria 
themselves.  These  include  maximum  contaminant 
level  goals,  maximum  contaminant  levels,  drinking 
water  health  advisories,  and  ambient  water  quality 
criteria  for  the  protection  of  human  health.  It  can 
be  seen  that  several  basic  precepts  are  inherent  in 
each  of  the  methodologies  described,  and  an  un- 
derstanding of  these  basic  concepts  will  allow  the 
IRP  PM  to  evaluate  the  chemical-specific  applica- 
ble or  appropriate  regulations  developed  for  clean- 
up of  any  Comprehensive  Environmental  Re- 
sponse, Compensation,  and  Liability  Act  of  1989 
site.  (Lantz-PTT) 
W90-00243 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  NIAGARA  BLUE  4B. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-120273. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/X-87/389,  May  1987.  38p,  3 
tab,   36   ref,   append.   EPA   Contract   68-03-3228. 

Descriptors:  'Water  pollution  effects,  'Niagara 
Blue,  *Dyes,  *Fate  of  pollutants,  Sediment  con- 
tamination, Organic  matter,  Degradation,  Photoly- 
sis. 

Niagara  Blue  4B  is  a  common  name  for  the  com- 
mercial azo  dye  Direct  Blue  15,  which  is  produced 
by  the  coupling  of  o-dianisidine  with  l-amino-8- 
naphthol-3,6-disulfonic  acid  under  alkaline  condi- 
tions. It  is  soluble  in  water,  but  is  insoluble  in  most 
organic  solvents.  It  can  be  used  to  dye  or  stain 
cellulose,  leather,  paper,  cotton,  silk,  wool  and 
biological  materials,  and  tint  cinematograph.  Ex- 
perimental environmental  fate  data  specific  to  Ni- 
agara Blue  4B  are  very  limited.  If  released  to 
water,  Niagara  Blue  4B  may  be  susceptible  to 
significant  adsorption  because  dyestuffs  by  their 
substantive  nature  (ability  to  be  exhaustively  de- 
posited from  aqueous  baths  to  fibers)  are  likely  to 
be  adsorbed  onto  both  silts  and  sediment  of  rivers 
and  lakes.  Removal  of  adsorbed  Niagara  Blue  4B 


may  occur  by  anaerobic  biodegradation.  In  gener- 
al, direct  dyes  arc  expected  to  be  relatively  stable 
to  direct  photolysis  in  natural  waters  But  humic 
materials  in  natural  water  have  been  found  to 
strongly  accelerate  the  indirect  photodecomposi- 
lion  of  azo  dyes.  Hydrolysis,  volatilization  and 
bioconcentration  are  not  expected  to  be  significant. 
Apparently,  indirect  photolysis,  microbial  degrada- 
tion and  adsorption  are  the  important  fate  process- 
es in  water.  Occupational  exposure  to  Niagara 
Blue  4B  occurs  during  its  production  and  its  use  in 
dyeing.  Wastewater  effluents  are  probably  the 
major  source  of  release  to  the  environment.  Ambi- 
ent monitoring  data  could  not  be  located  in  the 
available  literature.  (Lantz-PTT) 
W90-00247 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE    FOR    PHTHALIC    ACID    ESTERS 

(PAES). 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-120158. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/X-87/384,  September  1987. 
227p,  49  tab,  395  ref,  append.  EPA  Contract  68-03- 
3228. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Esters,  'Phthalates,  Organic  compounds,  Bacte- 
ria, Aquatic  environment,  Bioaccumulation,  Fate 
of  pollutants,  Resource  Conservation  and  Recov- 
ery Act,  Public  health,  Environmental  effects. 

This  report  was  prepared  to  support  listings  of 
hazardous  constituents  of  a  wide  range  of  waste 
streams  under  Section  3001  of  the  Resource  Con- 
servation and  Recovery  Act  (RCRA)  and  to  pro- 
vide health-related  limits  for  emergency  actions 
under  Section  101  of  the  Comprehensive  Environ- 
mental Response,  Compensation  and  Liability  Act 
(CERCLA).  It  is  difficult  to  draw  conclusions 
about  the  relative  toxicity  of  phthalic  acid  esters  to 
aquatic  biota  because  of  the  large  variability  in 
toxicity  of  each  ester  to  different  species.  Most  of 
the  phthalic  esters  cause  toxic  effects  at  <  or  = 
3.2  mg/L.  The  lowest  concentration  reported  to 
cause  toxic  effects  was  0.003  mg/L  di(2-ethyl- 
hexyl)  phthalate,  which  caused  decreased  produc- 
tion of  offspring  by  Daphnia  magna.  Although 
there  are  large  differences  in  species  sensitivity 
among  major  taxonomic  groups,  none  of  these 
groups  except  bacteria  are  especially  more  or  less 
sensitive  than  other  groups.  The  available  informa- 
tion concerning  freshwater  and  saltwater  species 
indicated  no  difference  in  phthalate  ester  toxicity 
between  freshwater  and  saltwater  environment. 
Many  investigators  have  reported  toxic  effects  of 
phthalates  at  concentrations  greater  than  their 
aqueous  solubility;  however,  the  data  indicate  that 
all  of  the  phthalates  except  dihexyl,  dinonyl,  di-n- 
decyl  and  diisodecyl  phthalates  were  toxic  to  at 
least  one  species  at  concentrations  near  or  below 
their  solubility.  Information  concerning  residues  of 
phthalic  acid  esters  in  aquatic  biota  suggests  that 
accumulation  is  determined  primarily  by  the 
degree  to  which  species  can  metabolize  and  elimi- 
nate them.  Fish  generally  have  a  well-developed 
mechanism  in  this  regard  and  therefore  do  not 
accumulate  phthalates  to  a  great  extent.  (Lantz- 
PTT) 
W90-00253 


FATE  AND  EFFECTS  OF  CRUDE  OIL,  DIS- 
PERSANTS,  AND  CHEMICALLY  DISPERSED 
OIL  IN  A  WADDEN  SEA  ECOSYSTEM:  CHEM- 
ICAL ANALYSES  (EINFLUSS  UND  AUSWIR- 
KUNGEN  VON  ROHOEL,  DISPERGATOREN 
UND  CHEMISCH  DISPERGIERTEM  OEL  AUF 
DAS  OEKOSYSTEM  WATTENMEER:  CHE- 
MISCHE  ANALYSESN). 

Deutsche  Wissenschaftliche  Gesellschaft  fuer 
Erdoel,  Erdgas  und  Kohle  e.V.,  Hamburg  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00261 


TOXIC    EFFECTS    OF    METALS    ON    FISH: 
EVALUATION    OF    PHYSIOLOGICAL    TEST 


METHODS  HOXISKA  EPPECKTEB  AV  MI 
TALLER  PA  IISK:  PROVNINC  AV  IYSIOIO 
CUS  TESTMETDIK). 

National  Swedish  Environment  Protection  Board, 
Nykoeping.  Brackish  Water  Tbsicolog)  I 
A.  Larsson,  C.  Haux,  and  M  L  Sjoebeck 
Available  from  National  'technical  Information 
Service,  Springfield,  VA  22161  as  DE88752945/ 
GAR.  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  1986.  68p,  8  fig,  4  tab,  66  ref  English 
summary 

Descriptors:  'Toxicity,  'Fish  physiology,  'Heavy 
metals,  'Water  pollution  effects,  Lakes,  Coastal 
waters,  Monitoring,  Immune  defense,  Ion  regula- 
tion, Glucose  homeostasis,  Field  tests,  Laboratory 
tests 

Physiological  methods,  previously  used  as  health 
indicators  in  laboratory  investigations  on  fish  ex- 
posed to  environmental  pollutants,  have  been  ap- 
plied to  feral  fish  living  in  metal-polluted  coastal 
waters  and  lakes.  This  report  summarizes  the  most 
important  results  and  experiences  of  the  field  and 
laboratory  investigations.  The  results  show  that 
clinical  physiological  methods  may  be  very  sensi- 
tive instruments  for  detecting  and  diagnosing  sub- 
lethal disturbances  in  fish  living  in  metal -polluted 
waters.  However,  the  investigations  also  point  to 
possible  pitfalls  and  many  problems  of  crucial  im- 
portance for  evaluation  of  the  test  results.  Aberrant 
values  for  several  physiological  parameters  in  fish 
indicate  that  metal  pollution  has  a  profound  influ- 
ence on  important  physiological  functions,  such  as 
immune  defense,  ion  regulation  and  glucose  home- 
ostasis. Good  agreement  was  found  between  ef- 
fects noted  in  fish  exposed  to  metals  under  natural 
field  conditions  and  those  found  in  laboratory  tests. 
Also  given  is  a  proposal  for  test  strategy  and 
selection  of  suitable  physiological  test  parameters 
for  future  health  investigations  on  fish  in  metal- 
polluted  coastal  waters  and  lakes.  (Author's  ab- 
stract) 
W90-00271 


EFFECTS  OF  ACID  DEPOSITION  ON  THE 
CATCHMENT  AREA  OF  LAKE  MARSJOEN- 
BASIC  STUDY  (HAPPAMAN  LASKEUMAN 
VAIKUTUKSISTA  MARSJON-JARV  EN 

VALUMA-ALUFELLA  PRUSELVITYS). 
Ministry  of  Trade  and  Industry,  Helsinki  (Finland). 
Energy  Dept. 
I.  Uotila. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88752825/ 
GAR.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  KTM/E-D-137,  August  1987.  107p,  22 
fig,  5  tab,  17  ref.  English  summary. 

Descriptors:  'Finland,  'Acid  rain,  Sulfur,  Nitro- 
gen, Acid  deposition,  Alkalinity,  Buffer  capacity. 

Evidence  of  the  acidification  of  soil  and  water 
courses  observed  in  Europe  and  North  America 
has  also  been  found  in  Finland  in  recent  years.  A 
study  into  acidification,  financed  by  Imatran 
Voima  Oy  (IVO)  and  the  Ministry  of  Trade  and 
Industry,  has  been  carried  out  in  Inkoo,  in  the 
small,  remote  Marsjoen  lake  and  its  catchment 
which  is  situated  in  the  vicinity  of  a  coal-fired 
power  plant.The  objective  of  the  study  was  to 
establish  the  quality  of  the  air-transported  com- 
pounds and  their  effects  on  the  ecosystem.  During 
the  research  period,  the  pH  of  the  rain  water  in 
open  areas  was  4.0-5.0,  and  under  the  canopy  3.0- 
4.5.  The  annual  sulfur  deposition  was  some  1.0  g/ 
sq  m,  but  including  the  canopy  throughfall,  the 
average  deposition  in  the  area  totalled  some  1.7 
gS/sq  m  annually.  Total  nitrogen  deposition  aver- 
aged 0.9  gN/sq  m  annually.  The  strong  acid  in  the 
precipitation  is  caused  75%  by  sulfuric  acid  and 
25%  by  nitric  acid.  The  alkalinity  values  of  the 
lake  were  relatively  high  and  its  buffer  capacity 
has  been  sufficient  to  neutralize  the  acid  deposition 
so  far.  No  signs  of  acidification  in  water  plants  and 
fishes  were  observed.  The  groundwater  studies; 
however,  evidenced  a  decrease  in  the  alkalinity 
level.  The  state  of  forests  and  forest  lands  was 
normal.  The  ion  budget  indicates  that  the  buffer 
capacity  of  the  soil  has  been  sufficient  to  neutalize 
the  acid  load  so  far.  Acidification  of  the  catchment 
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area  thus  does  not  seem  to  be  a  concern  of  the  near 

future.  (Author's  abstract) 

W90-00276 


RESPIRATION  AND  OSMOREGULATION  OF 
THE  ESTUARINE  CRAB,  RHITHROPANO- 
PEUS  HARRISII  (GOULD):  EFFECTS  OF  THE 
HERBICIDE,  ALACHLOR. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

D.  W.  Diamond,  L.  K.  Scott,  R.  B.  Forward,  and 

W.  Kirby-Smith. 

Comparative    Biochemistry    and    Physiology    (A) 

CBPAB5,  Vol.  93,  No.  2,  p  313-318,  1989.  6  fig,  1 

tab,    25    ref.    Environmental    Protection   Agency, 

Contract  No.  CR813415-01. 

Descriptors:  *Water  pollution  effects,  *Ecological 
effects,  *Herbicides,  *Estuarine  environment, 
*Crabs,  *Alachlor,  'Respiration,  'Osmoregulation, 
Salinity,  Sublethal  effects,  Oxygen  requirements. 

The  effects  of  a  sudden  decrease  in  salinity  and 
exposure  to  sublethal  concentrations  of  the  herbi- 
cide, Alachlor,  on  osmoregulation  and  respiration 
of  the  crab,  Rhithropanopeus  harrisii,  were  stud- 
ied. Crabs  were  hyperosmotic  regulators  at  salini- 
ties below  24  ppt  and  became  hypoosmotic  at 
higher  salinities.  Upon  a  salinity  decrease  from  20 
to  1  ppt,  crabs  adjusted  their  haemolymph  osmolal- 
ity to  a  stable  hyperosmotic  level  in  eight  hours. 
Alachlor  concentrations  to  50  ppt  did  not  affect 
this  adjustment.  A  salinity  decrease  from  10  to  0 
ppt  elevated  oxygen  consumption  rates  and  the 
critical  oxygen  tension.  This  response  was  unaf- 
fected by  Alachlor  concentrations  as  high  as  25 
ppm.  (Author's  Abstract) 
W90-00278 


EFFECT  OF  POLLUTION  ON  THE  BACTE- 
RIAL COMMUNITY  STRUCTURE  IN  THE 
COASTAL  WATERS  OF  THE  EASTERN  MEDI- 
TERRANEAN SEA. 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Haifa. 

B.  Cavari,  and  R.  R.  Colwell. 

Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 

2,  p   147-157,   1988.    1   fig,   5  tab,   16  ref.  United 

States-Israel  Binational  Science  Foundation,  Grant 

No.  2350181;  National   Science  Foundation  Sys- 

tematics  Grant  No.  BSR-82-08418;  Office  of  Naval 

Research  Contract  No.  NOOO14-81-K-0638. 

Descriptors:  'Marine  bacteria,  'Water  pollution 
effects,  'Bacteria,  'Coastal  waters,  'Mediterranean 
Sea,  'Domestic  wastes,  'Chemical  wastes,  Culture 
media,  Adenosine  triphosphate,  Taxonomy,  Micro- 
biological studies,  Israel,  Coal,  Species  composi- 
tion, Species  diversity. 

Several  microbiological  methods  were  used  to 
evaluate  the  changes  in  the  naturally  occurring 
bacterial  communities  along  the  coastline  of  Israel 
near  ocean  sites  where  domestic  and  chemical 
wastes  are  disposed  and  where  coal  unloading 
occurs.  The  methods  included  the  use  of  various 
culture  media  and  numerical  taxonomy  to  examine 
the  diversity  of  bacterial  populations,  microscopic 
examination  of  total  bacteria,  uptake  of  radiola- 
beled substrates,  and  adenosine  triphosphate  (ATP) 
measurement.  Heterotrophic  activity  as  measured 
by  bacterial  uptake  of  labeled  amino  acids  and 
ATP  measurement  proved  most  useful  in  the  as- 
sessment of  pollution  in  natural  aquatic  systems. 
Both  the  methods  were  sensitive  and  reliable.  Also, 
the  results  could  be  obtained  within  24  hours  after 
sampling.  These  two  methods  showed  that  both 
bacterial  biomass  and  activity  increased  with  time 
in  surface  waters  at  the  coal  operated  power  sta- 
tion. It  was  also  concluded  that  a  short  time  after 
the  dumping  of  wastes  into  the  Mediterranean  Sea 
off  the  coast  of  Israel  ended,  bacterial  biomass  and 
activity  returned  to  values  measured  at  control 
sites.  Numerical-taxonomy  analyses  of  taxonomic 
data  for  pure  cultures  that  were  obtained  from  the 
sites  sampled  in  this  study  demonstrated  that  suc- 
cession of  bacterial  species  occurred  at  those  sites. 
However,  due  to  the  limited  data,  it  was  not  possi- 
ble to  identify  to  what  extent  this  was  due  to  the 
presence  of  pollutants.  (Gadsby-PTT) 
W90-O0286 


HETEROTROPHIC  PROCESSES  IN  EUTRO- 
PHICATED  AQUATIC  MARINE  ENVIRON- 
MENTS. 

Centre  Univ.  de  Luminy,  Marseille  (France). 
M.  Bianchi,  F.  Van  Wambeke,  and  A.  Bianchi. 
Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 
2,  p  159-166,  1988.  2  fig,  2  tab,  23  ref. 

Descriptors:  'Water  pollution,  'Aquatic  produc- 
tivity, 'Marine  environments,  'Mineralization, 
'Eutrophication,  'Heterotrophic  microorganisms, 
'Plankton,  Marseilles,  Aquatic  environment, 
Marine  bacteria,  Marine  algae,  Carbon,  Phospho- 
rus, Nitrogen,  Biomass,  Chlorophyll  a,  Micro- 
plankton. 

To  assess  the  mineralization  and  production  proc- 
ess within  microplanktonic  networks,  microbial  ac- 
tivities under  both  laboratory  and  field  conditions 
were  evaluated.  In  the  experimental  study,  al- 
lochthonous  inputs  into  the  Mediterranean  Sea 
were  simulated  in  large  batch  experiments  and  the 
behavior  of  the  different  compartments  of  the  mi- 
croplanktonic ecosystem  followed.  The  mineraliza- 
tion of  a  nitrogen  rich  organic  input  is  quite  inde- 
pendent of  the  presence  of  concomitant  mineral 
input.  Autotrophic  production  by  phytoplanktonic 
microalgae  is  delayed  by  the  competition  with 
bacteria  because  of  limited  nutrients  such  as  phos- 
phorus. The  extent  of  the  eutrophication  process  is 
dependent  not  only  on  amounts  of  allochthonous 
compounds,  but  also  on  their  C:P:N  ratios.  Field 
studies  were  carried  out  in  two  areas  near  Mar- 
seilles: in  an  area  receiving  urban  sewage,  and  in 
the  Rhone  river  plume.  On  average,  the  various 
indicators  of  bacterial  activity  were  ten  times 
greater  in  the  heavily  polluted  water  compared  to 
the  reference  site.  The  bacterial  biomass  showed  a 
drastic  drop  and  in  the  heavily  polluted  areas, 
bacterial  productivity  was  high  as  shown  by  the 
values  for  the  frequency  of  dividing  cells.  Bacterial 
activity  and  biomass  were  dependent  on  substrate 
concentration.  The  chlorophyll  a  contained  50% 
pheopigments,  indicating  unhealthy  cells  or  al- 
lochthonous damaged  chlorophyll.  (Gadsby-PTT) 
W9O-O0287 


UPTAKE  OF  CADMIUM  BY  MARINE  BACTE- 
RIA. 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 
d'Oceanographie  Medicale,  Nice  (France). 
G.  N.  Flatau,  R.  L.  Clement,  and  M.  J.  Gauthier. 
Progress  in  Oceanography  POCNA8,  Vol.  21,  No. 
2,  p  181-188,  1988.  10  fig,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Bacterial  physi- 
ology, 'Water  pollution  effects,  'Cadmium, 
'Marine  bacteria,  Metabolism,  Respiration,  Bioac- 
cumulation,  Tolerance,  Resistance,  Inhibition,  Ad- 
sorption, Absorption,  Aerobic  bacteria. 

The  uptake  of  cadmium  by  marine  bacteria  in 
relation  to  their  metabolic  activity  and  their  resist- 
ance to  cadmium  were  studied.  Strictly  aerobic 
strains  accumulated  less  cadmium  than  did  faculta- 
tively aerobic  ones,  and  facultatively  aerobic 
strains  accumulated  more  metal  under  aerobic  con- 
ditions than  under  anaerobic  conditions.  Irrespec- 
tive of  their  respiratory  types,  sensitive  strains 
accumulated  more  cadmium  than  did  tolerant  and 
resistant  ones.  A  strictly  aerobic,  sensitive  strain 
was  chosen  to  investigate  the  role  of  respiration 
and  energy  in  cadmium  accumulation.  Accumula- 
tion of  cadmium  was  determined  to  depend  on  the 
nature  of  the  medium.  The  cell  membrane  exposed 
to  cadmium  plays  an  important  role,  indicating  a 
gradual  impairment  of  the  cell  membrane  corre- 
sponding to  a  gradual  increase  in  accumulation. 
The  inhibition  of  respiration  was  one  of  the  effects 
of  cadmium  on  bacterial  cells.  Respiratory  activity 
of  cells  exposed  to  1  or  5  mg  of  cadmium  per  liter 
was  similar  to  that  of  non-exposed  cells,  but  it 
decreased  in  cells  exposed  to  lOmg/liter,  and  was 
strongly  inhibited  in  cells  exposed  to  20  and  50 
mg/liter.  The  uptake  of  cadmium  in  mineral  solu- 
tions increased  with  the  metal  concentration  in  the 
medium,  and  the  accumulation  rate  was  a  logarith- 
mic function  of  the  dose.  The  uptake  of  cadmium 
from  a  nutrient  medium  supplemented  with  cadmi- 
um was  a  linear  function  of  the  dose  indicating  a 
probable  adsorption  rather  than  an  absorption. 
However,  test  cells  were  not  killed  by  exposure  to 
high  doses  of  cadmium.  (Gadsby-PTT) 
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W90-00289 


POSSIBLE  HEALTH  EFFECTS  OF  HIGH 
MANGANESE  CONCENTRATION  IN  DRINK- 
ING WATER. 

Patras  Univ.  (Greece).  School  of  Health  Sciences. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-00293 


TOXICITY  AND  BIODEGRADATION  OF 
PHTHALIC  ACID  ESTERS  UNDER  METHAN- 
OGENIC  CONDITIONS. 

New    York   Univ.,    NY.    Inst,   of  Environmental 

Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00310 


SURVIVAL,  REPRODUCTION  AND  BIOCON- 
CENTRATION  IN  INVERTEBRATES  AND 
FISH     EXPOSED     TO     HEXACHLOROBEN- 

ZENE. 

Corvallis  Environmental  Research  Lab.,  OR. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00312 


ALLOZYME  GENOTYPE  AND  TIME  TO 
DEATH  OF  MOSQUITOFISH,  GAMBUSIA  AF- 
FINIS  (BAIRD  AND  GIRARD),  DURING 
ACUTE  EXPOSURE  TO  INORGANIC  MERCU- 
RY. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
S.  A.  Diamond,  M.  C.  Newman,  M.  Mulvey,  P.  M. 
Dixon,  and  D.  Martinson. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  7,  p  613-622,  1989.  1  fig,  4 
tab,  52  ref.  U.S.  Department  of  Energy  Contract 
DE-ACO9-76SR0O819. 

Descriptors:  'Enzymes,  'Genetics,  'Lethal  limit, 
'Gambusia,  'Heavy  metals,  'Mercury,  'Water 
pollution  effects,  'Toxicity,  Genetic  plasticity, 
Fish,  Population  exposure. 

Genetic  plasticity  in  a  mosquitofish  (Gambusia  af- 
finis  Baird  and  Girard)  population  was  examined 
relative  to  acute  mercury  toxicity.  Genotypes  at 
eight  loci  (isocitrate  dehydrogenase- 1  and  isoci- 
trate  dehydrogenase-2,  mannosephosphate  isomer- 
ase,  glucosephosphate  isomerase-2,  fumarate  hy- 
dratase,  malate  dehydrogenase- 1,  leucylglycylgly- 
cine  peptidase  and  phenylalanylproline  peptidase) 
were  scored  using  starch  gel  electrophoresis.  Two 
null  hypotheses  were  tested:  (a)  time  to  death  does 
not  differ  between  genotypes  at  individual  loci  and 
(b)  time  to  death  does  not  differ  with  multiple- 
locus  heterozygosity.  Genotypes  at  three  of  the 
eight  loci  displayed  significant  effects  on  mosquito- 
fish time  to  death.  Multiple-locus  heterozygosity 
also  had  a  significant  effect  on  time  to  death. 
Significant  amounts  of  genetic  plasticity  were 
found  in  a  population  of  mosquitofish  with  no 
previous  exposure  to  inorganic  mercury.  (Author's 
abstract) 
W90-00313 


TOXICITY  OF  2-SEC-BUTYL-4.6-DINITRO- 
PHENOL  (DINOSEB)  AND  MONOSODIUM 
METHANEARSONATE  (MSMA),  INDIVID- 
UALLY AND  IN  A  MIXTURE,  TO  CHANNEL 
CATFISH  (ICTALURUS  PUNCTATUS)  AND 
FATHEAD  MINNOWS  (PIMEPHALES  PRO- 
MEALAS). 
J.  R.  Skelly. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  7,  p  623-628,  1989.  2  tab,  10 
ref. 

Descriptors:  'Herbicides,  'Catfish,  'Fathead  min- 
nows, 'Water  pollution  effects,  'Pesticide  toxicity, 
'Synergistic  effects,  Fish,  Dinoseb,  Monosodium 
methanearsonate,  Toxicity. 

The  toxicity  of  technical-grade  dinoseb,  technical 
monosodium  methanearsonate,  several  formula- 
tions of  each  and  a  mixture  of  the  two  were  tested 
using  channel  catfish  (Ictalurus  punctatus  Rafines- 
que)  and  fathead  minnows  (Pimephales  promelas 
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Rafinesque)  under  standard  conditions  at  12  C  in 
soft,  reconstituted  water.  The  96-h  LC50s  for  tech- 
nical dinoseb  were  0.058  mg/l  for  channel  catfish 
and  0.088  gm/1  for  fathead  minnows.  Differences 
among  Vertac  General,  Vertac  Selective,  Pre- 
merge  3,  Gebutox,  and  technical  dinoseb  did  not 
affect  dinoseb  toxicity  to  either  fish  species.  The 
96-h  LC50s  for  technical  monosodium  methanear- 
sonate  were  2390  mg/l  for  channel  catfish  and 
1210  mg/l  for  fathead  minnows.  Formulation  had  a 
measurable  effect  on  monosodium  methanearson- 
ate  toxicity,  with  the  Daconate  and  Daconate  6 
formulations  nearly  an  order  of  magnitude  more 
toxic  than  technical  monosodium  methanearsonate 
and  Bueno  6  to  both  fish  species.  The  mixture  or 
joint  toxicity  of  technical  dinoseb  and  technical 
monosodium  methanearsonate  was  greater  than  ad- 
ditive (synergistic),  with  additive  toxicity  indices 
for  channel  catfish  and  fathead  minnows  of  0.51 
and  5.78,  respectively.  (Author's  abstract) 
W90-00314 


CHRONIC  EFFECTS  OF  CONTAMINATED 
SEDIMENTS  ON  THE  URCHIN  LYTECHINUS 
PICTUS. 

Southern     California     Coastal     Water     Research 

Project,  Long  Beach. 

B.  E.  Thompson,  S.  M.  Bay,  J.  W.  Anderson,  J.  D. 

Laughlin,  and  D.  J.  Greenstein. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  7,  p  629-637,  1989.  6  fig,  2 

tab,  26  ref. 

Descriptors:  "Sublethal  effects,  *Sediment  con- 
tamination, *Echinoderms,  "Heavy  metals,  *Water 
pollution  effects,  Population  exposure,  California, 
Zinc,  Copper,  Cadmium,  Lytechinus,  Sediments, 
Sludge,  Biological  magnification,  DDT,  Polychlo- 
rinated  biphenyls. 

The  urchin,  Lytechyinus  pictus,  one  of  the  most 
abundant  species  on  the  mainland  shelf  off  south- 
ern California,  was  exposed  to  three  of  the  most 
contaminated  sediment  types  in  the  region  and  a 
control  (reference)  sediment.  Mortality,  growth, 
gonad  production  and  bioaccumulation  were  meas- 
ured in  the  laboratory  for  60  days  in  flow-through 
experiments.  Significant  mortality  (49  %)  occurred 
in  Santa  Monica  Bay  sludge  outfall  sediment. 
Growth  rates  were  significantly  reduced  in  sedi- 
ments from  Los  Angeles  Harbor,  Palos  Verdes 
sewage  outfall  and  Santa  Monica  Bay  sludge  out- 
fall. Both  male  and  female  gonad  production  was 
significantly  decreased  in  the  Santa  Monica  Bay 
sludge  and  Palos  Verdes  outfall  sediments.  Gonads 
accumulated  up  to  12.6  ppm  DDTs  and  7.4  ppm 
polychlorinated  biphenyls  but  decreased  in  con- 
centrations of  Zn,  Cu  and  Cd.  The  biological  ef- 
fects measured  could  have  been  caused  by  several 
types  of  contaminants  and  were  significantly  corre- 
lated with  many  of  the  contaminants  measured  in 
the  sediments.  (Author's  abstract) 
W90-00315 


INTERACTION  OF  HUMIC  ACID  WITH  SE- 
LECTED TRACE  METALS:  INFLUENCE  ON 
BIOACCUMULATION  IN  DAPHNIDS. 

Northeast   Louisiana   Univ.,    Monroe.    School   of 

Pharmacy. 

R.  A.  Stackhouse,  and  W.  H.  Benson. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  7,  p  639-644,  1989.  4  tab,  29 

ref. 

Descriptors:  "Trace  metals,  "Water  pollution  ef- 
fects, "Daphnia,  "Bioaccumulation,  "Humic  acids, 
Cadmium,  Chromium,  Synergistic  effects. 

The  influence  of  humic  acid  on  the  bioaccumula- 
tion of  Cd,  Cr  VI  and  two  forms  of  Cr  III  was 
evaluated  using  a  common  freshwater  cladoceran, 
Daphnia  magna.  Humic  acid  (0.5,  5  and  50  mg/l) 
had  a  much  greater  influence  on  the  bioaccumula- 
tion of  Cd  and  Cr  III  than  of  Cr  VI.  At  only  one 
time  point  (96  hours)  did  the  50  mg/l  humic  acid 
significantly  decrease  the  bioaccumulation  of  Cr 
VI.  The  remaining  concentrations  of  humic  acid 
(0.5  and  5  mg/l)  had  no  influence  on  Cr  VI  bioac- 
cumulation. However,  with  both  forms  of  Cr  III, 
50  mg/l  humic  acid  significantly  decreased  bioac- 
cumulation, while  0.5  and  5  mg/l  humic  concentra- 


tions either  decreased  or  had  no  influence  on 
bioaccumulation.  The  results  of  the  Cd-humic  acid 
interaction  were  much  more  variable  than  those 
obtained  with  Cr  VI  or  Cr  III.  The  bioaccumula- 
tion of  Cd  was  increased,  decreased  or  not  influ- 
enced by  humic  acid,  depending  on  the  concentra- 
tion of  humic  acid  and  the  exposure  period  exam- 
ined. (Author's  abstract) 
W90-00316 


ACID  RAIN,  CATION  DISSOLUTION,  AND 
SULPHATE  RETENTION  IN  THREE  TROPI- 
CAL SOILS. 

University    of   Agricultural    Sciences,    Bangalore 

(India). 

S.  G.  Patil,  V.  A.  K.  Sarma,  and  G.  W.  van  Loon. 

Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  1,  p 

85-93,  March  1989.  2  fig,  3  tab,  21  ref. 

Descriptors:  "Cations,  "Sulfates,  "Soil  chemistry, 
"Acid  rain  effects,  "Acid  rain,  "Soil  physical  prop- 
erties, "Tropical  regions,  Clays,  Calcareous  soils, 
Soil  contamination,  Hydrogen  ion  concentration, 
Cation  exchange. 

Surface  and  subsurface  samples  of  three  tropical 
soils  were  examined  with  respect  to  their  interac- 
tion with  dilute  solutions  of  sulfuric  acid  of  pH  3. 
In  calcareous  clayey  samples  with  a  large  cation 
exchange  capacity  the  H(  +  )  was  replaced  by  an 
equivalent  concentration  of  metal  cations  which 
remained  in  solution  along  with  S04(-)  as  counter- 
ion.  In  a  coarse-textured  neutral  soil  with  small 
cation  exchange  capacity,  there  was  less  chemical 
interaction  and  a  major  proportion  of  the  H2S04 
remained  unchanged  in  the  equilibrium  solution. 
Another  soil  exhibited  considerable  ability  to 
remove  S02(~)  from  solution  and,  therefore,  the 
total  ionic  concentration  was  greatly  reduced. 
Other  samples  showed  behavior  which  was  inter- 
mediate to  these  three  types.  The  ability  to  adsorb 
S04(-)  is  one  of  the  most  important  factors  which 
determines  the  nature  of  the  interaction  of  soil  with 
dilute  sulfuric  acid.  This  ability  was  shown  to  be 
affected  by  the  content  of  hydrous  sesquioxides 
and  organic  matter  in  these  soils.  (Author's  ab- 
stract) 
W90-00323 


EFFECTS  OF  SOME  CHEMICAL  FACTORS 
ON  THE  LARVAE  AND  ADULTS  OF  SCA- 
PHARCA  BROUGHTONII  (SCHRENEK),  (IN 
CHINESE). 

C.  Juemin,  W.  Enming,  and  L.  He. 
Hai  Yang  Yu  Hu  Chao  (Oceanologia  et  Limnolo- 
gia  Sinica)  HYHCAG,  Vol.  20,  No.   1,  p  15-22, 
1989.  13  tab,  7  ref.  English  summary. 

Descriptors:  *Acid  rain  effects,  "Water  pollution 
effects,  "Population  exposure,  "Larvae,  "Sublethal 
effects,  "Lethal  limit,  "Fish  populations,  Mortality, 
Aquatic  animals,  Survival,  Morbidity,  Hydrogen 
ion  concentration. 

The  effects  of  S(ppt),  NH3-N,  pH  and  dissolved 
oxygen  on  the  larvae  and  adults  of  the  Scapharca 
broughtonii  were  studied.  The  survival  rate  of  the 
larvae  is  more  than  93%  in  the  salinities  21.50- 
39.60  ppt  within  24  h  of  exposure.  For  1-3  year-old 
groups,  the  medium  lethal  time  in  the  same  salini- 
ties reduces  along  with  the  increase  in  age.  The 
NH3-N  concentration  for  larvae  TL  sub  50  is 
366  +  66  ppb.  The  medium  lethal  time  increases 
with  age  for  1  to  3  year-old  groups  in  the  same  TL 
sub  50  of  NH3-N.  More  than  95%  larvae  survived 
in  pH  7.5-8.5  within  24  h.  However,  beyond  the 
range  of  these  pH  values  the  mortality  of  the 
larvae  increases.  As  pH  value  is  6.0  or  9.0,  the  TL 
sub  50  is  0.21  mg/L.  Both  adult  and  larvae  can 
endure  the  low  dissolved  oxygen.  The  relationship 
between  the  attachment,  metamorphosis  and  S 
(ppt),  NH3-N  and  pH  have  also  been  studied. 
(Author's  abstract) 
W90-00374 


NUTRIENT  FLUX  THROUGH  A  LOBLOLLY 
PINE  FOREST  FLOOR  USING  SIMULATED 
RAINFALL. 

Southern  Forest  Experiment  Station,  Oxford,  MS. 
Forest  Hydrology  Lab. 


For  primary  bibliographic  entry  see  Field  511 
W90-0C 


BACTERIAL  COMMUNI1  V  SI  Hi  CTUBE  AM) 
FUNCTION  ALONG  A  HEAVY  METAL  GRA- 
DIENT. 

Indiana  Univ. -Purdue  Univ   at  Fort  Wayne   Dept 

of  Biological  Sciences 

D.  Dean-Ross,  and  A   L  Mills 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   55,   No    g,   p  2002-2009.  August 

1989.  I  fig,  8  tab,  27  ref 

Descriptors:  "Heavy  metals,  "Water  pollution  ef- 
fects. "Indiana,  "Aquatic  bacteria,  "Sediments, 
Rivers,  Lead,  Copper,  Cadmium,  Zinc,  Nickel, 
Species  diversity,  Hydrogen  ion  concentration. 

The  response  of  the  planktonic,  sediment,  and  epi- 
lithic  bacterial  communities  to  increasing  concen- 
trations of  heavy  metals  was  determined  in  a  pol- 
luted river.  None  of  the  communities  demonstrated 
a  pollution-related  effect  on  bacterial  numbers 
(viable  and  total),  heterotrophic  activity,  resistance 
to  Pb  or  Cu,  or  species  diversity  as  determined  by 
either  the  Shannon-Wiener  diversity  index  or  rar- 
efaction. The  lack  of  correlation  between  concen- 
trations of  heavy  metals  and  resistance  in  the  sedi- 
ment bacterial  community  was  investigated  and 
found  to  be  due  at  least  in  part  to  the  high  pH  of 
the  river  water  and  the  resultant  reduction  in 
heavy  metal  toxicity.  The  three  different  communi- 
ties demonstrated  characteristic  profiles  based  on 
the  relative  abundances  of  bacterial  strains  grouped 
according  to  functional  similarities.  The  lack  of 
gradient-related  effects  on  the  diversity  indices  is 
in  agreement  with  bacterial  activity  measurements 
which  suggest  that  heavy  metals  are  not  exerting 
deleterious  environmental  effects  under  the  condi- 
tions prevailing  in  the  Fort  Wayne  river  system. 
(Author's  abstract) 
W90-00394 


EFFECTS  OF  SUBLETHAL  EXPOSURE  TO 
COPPER  ON  DIEL  ACTIVITY  OF  SEA  CAT- 
FISH, ARIUS  FELIS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biology. 

C.  W.  Steele. 

Hydrobiologia  HYDRB8,  Vol.  178,  No.  2,  p  135- 

141,  July  14,  1989.  1  fig.  2  tab,  37  ref.  NSF,  IDOE 

Division  grant  OCE76-84416. 

Descriptors:  "Heavy  metals.  "Copper,  "Water  pol- 
lution effects,  "Toxicity,  "Catfish,  "Fish  behavior. 

The  effect  of  sublethal  exposure  to  Cu  on  the  diel 
activity  of  sea  catfish.  Arius  felis,  was  examined 
after  72  h  static  exposure  to  Cu  (0.0,  0.05,  0.1.  or 
0.2  mg/l).  The  locomotor  behavior  of  28  individual 
fish  was  electronically  monitored  in  a  16-compart- 
ment  rosette  tank.  Activity  was  quantified  by  the 
number  of  entries  into  compartments  per  hour. 
Controls  and  Cu-exposed  fish  (0.05  mg/l)  behaved 
similarly  after  treatment  and  displayed  no  signifi- 
cant effects  of  handling  or  Cu  exposure  on  diel 
activity.  However,  fish  exposed  to  0.1  and  0.2  mg/l 
Cu  were  hyperactive  immediately  following  expo- 
sure; these  fish  had  significantly  greater  numbers  of 
entries  into  compartments  per  hour  for  entire  24-h 
monitoring  periods  (P<0.01)  and  for  the  12  h  of 
photophase  (P<  0.001)  and  of  scotophase 
(P<  0.001)  than  fish  in  the  other  two  experimental 
groups.  The  normal  diel  activity  cycle  was  abol- 
ished. Additionally,  exposure  of  fish  to  Cu  at  0.1 
and  0.2  mg/l  resulted  in  significantly  less  variabili- 
ty in  activity  (P<0.05)  compared  to  control  fish 
and  those  exposed  to  0.05  mg  Cu/1.  (Author's 
abstract) 
W90-00404 


EFFECTS  OF  COPPER  ON  THE  ULTRA- 
STRUCTURE  OF  SCENEDESMUS  QUADRI- 
CAUDA  AND  CHLORELLA  VULGARIS 
(EFFETS  DU  CUIVRE  SUR  L'ULTRASTRUC- 
TURE  DE  SCENEDESMUS  QUADRICAUDA 
ET  CHLORELLA  VULGARIS). 
Quebec  Univ.,  Chicoutimi.  Dept.  des  Sciences 
Fondamentales. 
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C.  Bastien,  and  R.  Cote. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  7,  No.  1,  p  51-71,  1989.  24  fig,  76 
ref.  English  summary. 

Descriptors:  *Heavy  metals,  "Copper,  *Water  pol- 
lution effects,  'Toxicity,  *Algae,  *Chlorella, 
'Scenedesmus. 

Two  experiments  were  done  to  study  the  effects  of 
various  concentrations  of  Cu  on  the  ultrastructure 
of  S.  quadricauda  and  C.  vulgaris  2).  Batch  cul- 
tures were  utilized,  with  Cu  concentrations  of  25, 
50,  100,  250,  500,  1000,  and  2500  microgram/1.  S. 
quadricauda  appeared  very  tolerant  to  Cu  and 
showed  some  growth  at  a  dose  as  high  as  2500 
microgram/1.  However,  C.  vulgaris  was  much 
more  inhibited  by  Cu.  In  the  case  of  S.  quadri- 
cauda, the  Cu  concentration  correlated  significant- 
ly with  the  occurrence  of  electron-dense  inclu- 
sions. The  density  of  the  latter  suggests  their  impli- 
cation in  the  tolerance  of  the  species.  Dislocation 
of  cell  colonies  was  also  observed  at  concentra- 
tions of  500  microgram/1  or  more.  In  the  case  of  C. 
vulgaris,  osmotic  changes  and  damage  to  the  mem- 
branes and  the  mitochondria  were  observed.  An 
increase  in  Cu  concentration  was  followed  by  a 
slight  increase  in  the  occurrence  of  the  membra- 
nous organelles,  of  electron-dense  inclusions  and  of 
inclusion  density.  At  a  dose  of  250  microgram/1 
cells  showed  severe  alterations  and  starch  accumu- 
lation. (Author's  abstract) 
W90-00406 


ENVIRONMENTAL  BEHAVIOR  OF  POLY- 
CHLORINATED  MONO-METHYL-SUBSTI- 
TUTED DIPHENYL-METHANES  (ME-PCDMS) 
IN  COMPARISON  WITH  POLYCHLORINAT- 
ED  BIPHENYLS  (PCBS):  PART  II.  ENVIRON- 
MENTAL RESIDUES  AND  AQUATIC  TOXICI- 
TY. 

Landesamt   fuer   Wasser   und   Abfall    Nordrhein- 
Westfalen,  Duesseldorf  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00436 


ASSESSMENT  OF  RELATIVE  TOXICITY  OF 
CHLORINATED  DIBENZO-P-DIOXINS,  DI- 
BENZOFURANS,  AND  BIPHENYLS  IN  LAKE 
ONTARIO  SALMONIDS  TO  MAMMALIAN 
SYSTEMS  USING  TOXIC  EQUIVALENT  FAC- 
TORS (TEF). 

Bayfield  Inst.,  Burlington  (Ontario). 
A.  J.  Niimi,  and  B.  G.  Oliver. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1413- 
1423,  1989.  3  tab,  41  ref. 

Descriptors:  *Water  pollution  effects,  *Dioxins, 
'Toxicity,  'Chlorinated  hydrocarbons,  'Lake  On- 
tario, 'Fish,  Toxic  equivalent  factors,  Salmonids, 
Dibenzofurans,  Biphenyls. 

Concentrations  of  chlorinated  dibenzo-p-dioxins 
and  dibenzofurans  were  measured  in  four  species 
of  Lake  Ontario  salmonids  and  related  to  conge- 
ner-specific PCB  analyses  for  the  same  fish  report- 
ed in  a  previous  study.  The  toxicity  of  these  chemi- 
cal concnetrations  to  mammalian  systems  were 
evaluated  using  toxic  equivalent  factors  (TEF), 
based  on  composite,  AHH  induction,  and  thymic 
atrophy  indices.  Total  dioxin  levels  ranged  from 
46-290  ng/kg  in  whole  fish  and  60-366  ng/kg  in 
muscle  composite  samples.  Levels  of  2,3,7,8-te- 
trachlorodibenzo-p-dioxin  (TCDD)  in  while  fish 
ranged  from  6-20  ngAg  which  represented  60%  of 
total  T4CDDs  and  10%  of  total  dioxins.  Heptach- 
lorodibenzo-p-dioxins  (H6DDDs)  was  the  most 
common  isomeric  group  representing  an  average 
of  39%  of  the  total  dioxin  concentrations.  High 
levels  of  octachlorodibenzo-p-dioxin  (OCDD)6 
were  observed  in  lake  trout  and  coho  salmon,  but 
not  in  rainbow  or  brown  trout.  Total  furan  levels 
were  about  25%  lower  than  total  dioxin  concentra- 
tions. The  2,3,7,8-(total  chlorodibenzofurans 
(TCDF)  represented  most  of  the  T4DCFs  moni- 
tored, although  no  comparative  analyses  were 
made  for  the  other  furans  because  of  the  low 
chemical  concentrations  of  other  isomers.  The  re- 
sults indicated  the  PCB  levels  monitored  in  these 
species  are  potentially  5-fold  to  10-fold,  or  more, 
toxic  to  mammals  than  the  levels  of  dioxins  of 


furans.  It  must  be  unequivocally  stated  that  this 
assessment  was  based  in  biochemical  responses  ob- 
served in  rats,  and  it  would  be  presumptuous  to 
apply  these  results  to  higher  mammalian  species. 
(Miller-PTT) 
W90-00437 


ENVIRONMENTAL  IMPACT  OF  THE  USE  OF 
IVERMECTIN:  ENVIRONMENTAL  EFFECTS 
AND  FATE. 

Merck  Sharp  and  Dohme  Research  Labs., 
Rahway,  NJ. 

B.  A.  Halley,  T.  A.  Jacob,  and  A.  Y.  H.  Lu. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1543- 
1563,  1989.  5  fig,  9  tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Feces,  'Ivermectin,  'Biodegradation, 
'Pesticides,  Partition  coefficient,  Toxicity,  Parasiti- 
cides. 

The  environmental  effects  and  fate  of  ivermectin 
were  studied  as  either  the  pure  compound  or  in 
feces.  Ivermectin  is  a  novel,  potent,  endo-parasiti- 
cide  and  ecto-parasiticide  with  a  broad  spectrum  of 
activity  in  animals  and  man.  It  is  produced  from 
the  fermentation  product  avermectin  Bl  (atamec- 
tin)  by  hydrogenation  of  the  double  bond  between 
carbons  22  and  23.  Toxicities  to  microbes,  earth- 
worms, algae,  fish  and  Daphnia,  soil-binding  pa- 
rameters and  degradation  half-lives  are  deter- 
mined. Ivermectin  binds  tightly  to  soils  with  a 
partition  coefficient,  KD,  of  227  to  333,  and  an 
organic  carbon  binding  coefficient,  Koc,  of  12,600 
to  15,700.  When  stored  at  room  temperature  in 
feces/soil  mixtures,  ivermectin  degraded  rather 
slowly  with  long  half-lives.  Ivermectin  degrada- 
tion was  also  slow  when  exposed  to  outdoor, 
winter  weather.  In  contrast,  when  exposed  to  the 
summer  weather,  ivermectin  in  soil  and  feces/soil 
mixtures  degraded  rapidly,  with  half-lives  of  1  to  2 
weeks.  Furthermore,  a  half-life  of  3  hours  was 
observed  when  ivermectin  was  exposed  to  sunlight 
as  a  thin,dry  film  on  glass,  demonstrating  rapid 
decomposition  by  sunlight.  Although  ivermectin  is 
a  potent  agent  against  nematodes  and  arthropods, 
it  has  no  antifungal,  antibacterial  or  antiprotozoal 
activity,  nor  is  it  lethal  to  soil  microorganisms.  It  is 
established,  that  although  ivermectin  has  potent 
biological  activities,  it  also  possesses  desirable  envi- 
ronmental properties:  (1)  tight  soil  binding  to  pre- 
vent runoff  and  vertical  penetration  to  ground 
water  or  the  aquifer,  (2)  instability  outdoors  to 
prevent  accumulation,  (3)  reduced  toxicity  when 
metabolized  or  degraded,  and  (4)  little  toxicity  to 
nontarget  organisms.  Ivermectin  will  not  accumu- 
late in  soil  or  water  under  the  recommended  usage 
patterns  (0.2  mgAg  for  cattle  and  sheep,  0.3  mg/ 
kg  for  swine  and  seasonal  administration)  and  does 
not  represent  a  hazard  to  terrestrial  or  aquatic 
organisms.  (Miller-PTT) 
W90-00439 


QUANTITATIVE  STRUCTURE-TOXIC  ACTIVI- 
TY RELATIONSHIP  OF  FATTY  ACIDS  AND 
THE  SODIUM  SALTS  TO  AQUATIC  ORGA- 
NISMS. 

Kao  Corp.,  Tochigi  (Japan).  Research  Labs. 
S.  Onitsuka,  Y.  Kasai,  and  K.  Yoshimura. 
Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1621- 
1631,  1989.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Fish  physi- 
ology, 'Toxicity,  'Sodium,  'Acidic  water,  'Fatty 
acids,  Quantitative  structure-activity  relationship. 

To  investigate  the  quantitative  structure-activity 
relationship  (QSARs)  for  the  acute  toxicity  of  fatty 
acids  and  their  sodium  salts  to  aquatic  organisms, 
red  killifish  (Oryzias  latipes  and  gammarus  (Hyale 
plumulosa)  were  studied  for  their  sensitivity  to  a 
series  of  the  acids  and  the  sodium  salts.  Studies  in 
the  red  killifish  were  conducted  under  both  saline 
and  fresh  water  conditions.  Good  QSARs  of  fatty 
acids  were  obtained  using  an  octanol/water  parti- 
tion coefficient  as  the  single  parameter.  The  log 
LC50  of  fatty  acid  salts  with  C8  t  C12  carbon 
chain  length  was  linearly  related  to  a  logarithm  of 
the  critical  micelle  concentrations  (CMCs).  It  was 
found  that  sodium  fatty  acids  were  less  toxic  than 
the  corresponding  fatty  acids.  The  soaps  with  very 
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hydrophobic   aliphatic   tails   (with   more   than    14 
carbon  atoms)  became  less  toxic  to  fish.  (Miller- 
PTT) 
W90-00442 


EFFECTS  OF  CADMIUM  ON  THE  FEEDING 
BEHAVIOR  OF  THE  FRESHWATER  CLADO- 
CERAN  MOINA  MACROCOPA. 

Chinese  Univ.   of  Hong  Kong,   Shatin.   Dept.  of 

Biology. 

C.  K.  Wong. 

Chemosphere  CMSHAF,  Vol.  18,  No.  7-8,  p  1681- 

1687,  1989.  2  fig,  10  ref. 

Descriptors:  'Cladocerans,  'Heavy  metals,  'Zoo- 
plankton,  'Physiological  ecology,  'Water  pollu- 
tion effects,  'Cadmium,  'Feeding  rates,  Foods, 
Inhibition,  Moina,  Toxicity. 

The  effects  of  cadmium  on  the  feeding  behavior  of 
Moina  macrocopa  is  determined.  Feeding  behavior 
is  important  to  survival  and  reproduction  and  plays 
an  integral  role  in  the  transfer  of  toxins  and  energy 
through  the  aquatic  food  web.  The  results  indicate 
that  feeding  activity  was  inhibited  following  just 
24  hours  of  exposure  to  cadmium  at  0.005  ppm  and 
higher  concnetrations.  Decreased  food  intake  leads 
to  lower  reproductive  capacity  which  is  consistent 
with  a  previous  finding  that  M.  macrocopa  showed 
lower  fecundity  when  exposed  to  0.005  ppm  and 
higher  concentrations  of  cadmium.  Experiments 
with  M.  macrocopa  support  the  generalization  that 
crustacean  zooplankton  are  highly  sensitive  to  cad- 
mium toxicity.  Results  also  show  that  gut  fullness 
of  M.  macrocopa  was  reduced  up  to  50%  after  just 
2  hours  of  exposure  to  0.1  ppm  of  cadmium.  This 
suggests  that  the  low  uptake  of  cadmium  from  a 
dietary  source  was  primarily  the  result  of  de- 
creased feeding  activity.  A  further  implication  of 
these  results  is  that  diet  may  not  be  a  major  route 
of  cadmium  uptake  in  zooplankton  species.  Cadmi- 
um can  affect  the  feeding  behavior  of  cladocerans 
by  way  of  the  following:  (1)  cadmium  may  inter- 
fere with  the  food  perception  ability  of  the  animals, 
(2)  the  metal  may  cause  physiological  damage  to 
sensitive  organs  that  control  feeding,  and  (3)  metal- 
contaminated  food  cells  may  be  rejected  by  the 
animals.  (Miller-PTT) 
W90-00445 


SELECTIVE  ACCUMULATION  OF  CHLORIN- 
ATED PARAFFINS  (C12  AND  C16)  IN  THE  OL- 
FACTORY ORGAN  OF  RAINBOW  TROUT. 

Uppsala  Univ.  (Sweden).  Dept.  of  Toxicology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00474 


CONTAMINATION  OF  FISH  BY  2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXIN:  A 

SURVEY  OF  FISH  FROM  MAJOR  WATER- 
SHEDS IN  THE  UNTIED  STATES. 

Environmental  Research  Lab.-Duluth,  MN. 

D.  W.  Kuehl,  B.  C.  Butterworth,  A.  McBride,  S. 

Kroner,  and  D.  Bahnick. 

Chemosphere   CMSHAF,   Vol.    18,   No.   9-10,   p 

1997-2014,  1989.  4  tab,  6  ref. 

Descriptors:  'Dioxins,  'Path  of  pollutants,  'Fish, 
'Bioaccumulation,  'Biological  magnification,  Pulp 
wastes,  Surveys,  TCDD,  Spatial  distribution,  Pes- 
ticides, Fate  of  pollutants,  Water  pollution  effects, 
Watersheds. 

A  survey  of  contamination  of  fish  from  major 
watersheds  in  the  Untied  States  by  2,3,7, 8-tetrach- 
lorodibenzo-p-dioxin  (TCDD)  was  conducted  by 
the  U.S.  Environmental  Protection  Agency. 
Bottom  feeding  and  predator  fish  were  collected  at 
90  statistically  selected  and  30  regionally  selected 
sites  and  analyzed  by  GC/MS.  Results  showed 
that  19%  of  the  statistically  sampled  sites  and  31% 
of  the  regionally  selected  sites  were  contaminated 
at  or  above  a  minimum  level  of  detection  varying 
from  0.5  to  2.0  picograms/g.  Ten  percent  of  all 
samples  were  contaminated  at  levels  greater  than 
5.0  picograms/g.  It  was  also  observed  that  a  subset 
of  samples  collected  at  sites  near  discharge  from 
pulp/paper  manufacture  (N  =  28)  had  a  higher  fre- 
quency of  TCDD  contamination  above  5.0  pico- 
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grams/g  (38%).  This  subset  of  samples  also  con- 
tained the  sample  of  the  greatest  level  ol    If  \  >\  > 
contamination    (85    picograms/g).    (Author's    ab- 
stract) 
W90-00481 


TRIBUTYLTIN  IN  THE  ENVIRONMENT- 
SOURCES,  FATE  AND  DETERMINATION:  AN 
ASSESSMENT  OF  PRESENT  STATUS  AND  RE- 
SEARCH NEEDS. 

Station  Federale  de  Recherches  en  Arboriculture, 
Viticulture  et  Horticulture  de  Waedenswil  (Swit- 
zerland). 

For  primary  bibliographic  entry  see  Field  5B 
W90-00482 


EVALUATION  OF  THE  TOXICITY  OF 
MARINE  SEDIMENTS  AND  DREDGE  SPOILS 
WITH  THE  MICROTOX  BIOASSAY. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

G.  T.  Ankley,  R.  A.  Hoke,  J.  P.  Giesy,  and  P.  V. 
Winger. 

Chemosphere  CMSHAF,  Vol.  18,  No  9-10  p 
2069-2075,  1989.  1  fig,  3  tab,  17  ref. 

Descriptors:  "Toxicity,  *Water  pollution  effects, 
•Marine  sediments,  *Bioassay,  *Dredging,  Bays, 
Copper  sulfate,  Cadmium,  Aquatic  bacteria,  Sea- 
water,  Pollutant  identification. 

The  Microtox  bioassay  was  used  to  evaluate  the 
toxicity  of  sediment  and  dredge  spoil  elutriates 
from  several  potentially-contaminated  sites  in 
Mobile  and  Pascagoula  Bays.  The  Microtox  assay 
is  a  bacterial  luminescence  bioassay  based  on  the 
reduction  in  bioluminescence  of  the  marine  bacteri- 
um, Photobacterium  phosphoreum  by  toxicants. 
Elutriates  were  prepared  using  either  local  sea- 
water  or  distilled  deionized  water  (osmotically  ad- 
justed with  NaCl  prior  to  testing),  and  Microtox 
assays  were  performed  with  the  elutriates  and 
three  reference  toxicants  (copper  sulfate,  cadmium 
chloride  and  sodium  dodecyl  sulfate).  There  were 
marked  differences  in  the  toxicity  of  several  elu- 
triates and  reference  toxicants  in  the  two  different 
waters,  with  the  seawater  generally  resulting  in  the 
same  or  lesser  toxicity  than  the  osmotically-adjust- 
ed  distilled  deionized  water.  When  using  the  Mi- 
crotox bioassay  careful  consideration  should  be 
given  to  the  type  of  test  water  used.  Based  on  the 
results  with  reference  compounds,  it  was  conclud- 
ed that  it  may  be  possible  to  use  the  Microtox  assay 
for  establishing  probable  cause  of  observed  toxicity 
with  test  solutions  of  different  osmolarity.  (Geiger- 

W90-00486 


EFFECTS  OF  A  SPILL  OF  BUNKER  OIL  ON 
THE  MARINE  BIOLOGICAL  COMMUNITIES 
IN  HONG  KONG. 

Environmental     Protection     Agency,     Kowloon 

(Hong  Kong). 

P.  K.  S.  Shin. 

Environment  International,  Vol.  14,  No   6   d  545- 

552,1989.  13  fig,  31  ref. 

Descriptors:  "Hong  Kong,  *Oil  spills,  'Bioindica- 
tors,  *Water  pollution  effects,  *Oil  pollution 
Coastal  waters,  Phytoplankton,  Macrobenthos, 
Rocky  shore  habitats,  Toxicity,  Limpets,  Oil. 

The  effects  of  a  recent  bunker  oil  spill  on  the 
marine  environment  along  the  southern  coast  of 
Hong  Kong  Island  were  assessed  through  investi- 
gation of  the  rocky  shore  fauna,  phytoplankton 
population  and  macrobenthic  communities  over  a 
study  period  of  150  days.  In  addition,  toxicity 
experiments  were  carried  out  in  the  laboratory  to 
ascertain  the  toxic  effect  of  the  oil-plus-dispersant 
on  selected  test  organisms.  The  impacts  of  the  spill 
on  the  marine  fauna  were  minimal  with  no  visible 
reduction  in  species  and  individual  numbers  Possi- 
ble reasons  were  the  small  amount  of  oil  spilled 
the  rapid  containment  and  dispersion  in  the  clean- 
up operations,  and  the  less  toxic  effects  of  the 
heavy  bunker  oil.  On  Hong  Kong  shores,  the  lim- 
pets can  be  identified  as  indicator  species  to  oil 
pollution.  A  quick  survey  of  the  limpet  fauna  on 
the  rocky  shores  immediately  after  a  spill  provides 


an  initial  assessment  of  the  impacts  on  the  shore  - 
lim  However,  faunal  recovery  over  a  long-term 
period  may  be  difficult  to  assess  in  view  of  the  lack 
of  baseline  data  on  most  of  the  marine  biological 
communities  in  Hong  Kong  waters  (Author's  ab- 
stract) 
W90-00515 


ACCUMULATION  OF  ORGANOTINS  IN 
ADULT  AND  SEED  OYSTERS  FROM  SELECT- 
ED ESTUARIES  PRIOR  TO  THE  INTRODUC- 
TION OF  U.K.  REGULATIONS  GOVERNING 
THE  USE  OF  TRIBUTYLTINBASED  ANTI- 
FOULING  PAINTS. 

Plymouth  Polytechnic  (England).  Dept  of  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B 
W90-00554 


UNIMPAIRED  RNA  SYNTHESIS  IN  NEU- 
RONS AND  EPITHELIAL  CELLS  IN  A  FRESH- 
WATER LEECH  EXPOSED  TO  THE  ORGANO- 
PHOSPHATE  INSECTICIDE  CHLORPYRIFOS. 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
R.  N.  Singhal,  H.  B.  Sarnat,  and  R.  W.  Davies. 
Science  of  the  Total  Environment  STENDL   Vol 
83,  No.  1-2,  p  195-202,  July  1,  1989.  6  fig,  29  ref. 

Descriptors:  'Insecticides,  'Organophosphorus 
pesticides,  "Leeches,  *Water  pollution  effects, 
'Chlorpyrifos,  RNA  synthesis,  Toxicity,  Bioassay.' 

Chlorpyrifos  (Dursban)  is  an  organophosphate  in- 
secticide widely  used  mainly  for  control  of  mosqui- 
to larvae.  The  dominant  freshwater  leech  Nephe- 
lopsis  obscura  was  used  as  a  representative  aquatic 
invertebrate  to  test  toxicity  of  chlorpyrifos  on  a 
nontarget  species.  RNA  synthesis  in  neurons  of  the 
cerebral  ganglion,  epithelial  cells  of  the  intestine, 
and  the  tegument  of  small  immature  (50-70  mg) 
and  large  mature  (300-400  mg)  N.  obscura  was 
examined  histochemically  with  acridine  orange 
fluorochrome  after  exposure  to  chlorpyrifos  in 
concentrations  of  16,  32,  64,  128,  and  144  ppb  for 
as  long  as  6  weeks.  The  maximum  environmental 
concentration  of  this  insecticide  in  lake  water, 
when  used  properly,  is  4.25  ppb.  There  was  no 
mortality,  and  no  behavioral  changes  were  ob- 
served in  experimental  animals,  except  for  transient 
curling  and  cutaneous  mucus  secretion  at  the  high- 
est concentrations  of  chlorpyrifos.  No  pathological 
changes  were  observed  in  the  intensity  of  RNA 
fluorescence  or  in  the  distribution  of  RNA  within 
the  cytoplasm  of  neurons  or  epithelial  cells  in  any 
specimens,  unlike  N.  obscura  exposed  to  anoxia, 
hyperoxia,  or  salinity.  Chlorpyrifos  in  the  concen- 
trations studied  does  not  appear  to  adversely  affect 
nucleic  acid  metabolism  in  N.  obscura.  (Author's 
abstract) 
W9O-00557 


WATER  TREATMENT  SLUDGE  INFLUENCE 
ON  THE  GROWTH  OF  SORGHUM-SUDAN- 
GRASS. 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5E 

W90-00566 


EFFECTS  OF  OZONE  AND  WATER  STRESS, 
SEPARATELY  AND  IN  COMBINATION,  ON 
SOYBEAN  YIELD. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Crop  Science. 

For  primary  bibliographic  entry  see  Field  21 

W90-00569 


ASSESSING  THE  TROPHIC  STATUS  OF  LAKE 
MIKRI  PRESPA,  GREECE. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00599 


GEOLOGICAL  FRAMEWORK  AND  OB- 
SERVED OILSEEPS  OF  ZAKYNTHOS 
ISLAND:  THEIR  POSSIBLE  INFLUENCE  ON 


.'oNMLSTMOS    °'     ""     MA",M     WVh 

Athens   Umv    (Greece)    Subfaculty  of   (.art)/   Sci- 
ence* 

M   D.  Dermit/.akis,  and  P  Alafouvju 
Thalassographica,   Vol     10,  No    2.  p  7-22    1987    3 
fig,  2  tab,  1 3  ref 

Descriptors:   'Oil  pollution,   'Hydrocarbons    ' 
raminifera,  'Water  pollution  effects,  'Marine  envi- 
ronment, Marine  geology,  Microbiological  studies, 
Asphalt,  Frequency  distribution,  Plankton,  Bcnthic 
fauna,  Greece. 

The  geologic  setting  and  the  petroleum-related 
geological  conditions  of  Ken  Gulf  and  the  Xygia 
Cape  of  Zakynthos  island,  Greece  are  presented. 
Oil  in  the  area  migrates  upwards  and  laterally,  and 
undersea  seepages  occur,  as  well  as  an  asphalt 
spring  observed  in  Herodotus  Lake.  Oil  discharges 
are  periodical  and  when  influenced  by  rainfall  the 
groundwater  releases  asphalt  and  natural  gases. 
The  value  of  pH  is  below  7  during  the  periods  of 
pollution.  A  preliminary  study  was  undertaken  in 
order  to  evaluate  the  possible  influence  of  the 
periodic  undersea  seepage  of  petroleum  and  natu- 
ral gases  on  the  pollution  of  the  marine  environ- 
ment. For  this  the  microfauna  content  (frequency 
distribution  and  occurrence  of  foraminifera)  of  six 
sea  bottom  stations  established  in  the  polluted 
region  was  evaluated.  A  high  frequency  of  occur- 
rence of  planktonic  foraminifera  with  a  concurrent 
complete  absence  of  agglutinated  benthonic  foram- 
inifera has  been  observed.  This  phenomenon  may 
be  due  to  either  the  dissolution  of  the  agglutinated 
foraminifera  shortly  after  their  deaths  or  growth 
prevention  in  a  hydrocarbon-polluted  marine  envi- 
ronment. (Author's  abstract) 
W90-00625 


EFFECTS  OF  ZINC/SALINITY  COMBINA- 
TIONS  ON  ZINC  REGULATION  IN  GAM- 
MARUS  DUEBENI  FROM  THE  ESTUARY 
AND  THE  SEWAGE  TREATMENT  WORKS  AT 
LOOE,  CORNWALL. 

Plymouth  Polytechnic  (England).  Dept.  of  Biolog- 
ical Sciences. 

I.  Johnson,  and  M.  B.  Jones. 

Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK.  Vol.  69,  No  2  p  249- 
260,  May  1989.  2  fig,  4  tab,  32  ref. 

Descriptors:  'Wastewater  treatment,  'Zinc, 
'Gammarus,  'Heavy  metals,  'Amphipods,  Sea- 
water,  Salt  tolerance.  Estuaries.  Domestic  wastes. 
Industrial  wastewater.  Water  pollution  effects. 
Population  exposure,  Tolerance,  England. 

At  Looe,  Cornwall  (southwest  England),  engineer- 
ing problems  have  resulted  in  the  Sewage  Treat- 
ment Works  operating  on  saline  rather  than  the 
typical  freshwater  sewage  input.  A  consequence  of 
this  seawater  intrusion  is  the  replacement  of  the 
freshwater  macroinvertebrate  community  by  two 
species    of    euryhaline    amphipods,     particularly 
Gammarus  duebeni,  which  has  a  wide  tolerance  to 
hypoxic  exposure.  It  is  exposed  to  high  levels  of 
heavy  metals  associated  with  domestic  and  indus- 
trial inputs.  The  ability  of  G.  duebeni  from  the 
estuary  and  sewage  treatment  works  to  regulate 
total  body  zinc  concentrations  has  been  investigat- 
ed in  a  range  of  external  zinc  concentrations  at  10 
and  30%.  In  both  populations,  irrespective  of  salin- 
ity, total  body  zinc  concentrations  were  regulated 
to  an  external  threshold  of  200  micrograms  per 
liter.  At  zinc  concentrations  above  this  threshold, 
however,  salinity-dependent  increases  in  total  body 
zinc  levels  were  also  found  to  be  size-dependent. 
Although  no  inter-population-based  differences  in 
zinc  regulatory  capacity  were  found,  the  survival 
of  estuanne  gammarids  was  lower  than  that  of 
sewage   treatment   works  animals  at   all   external 
zinc/salinity  combinations.  These  results,  together 
with  data  on  total  body  zinc  levels  in  newly  caught 
animals  from  the  field,  have  been  used  to  assess 
whether  there  is  evidence  for  acquired  zinc  toler- 
ance in  the  sewage  treatment  works  population  as 
a  result  of  prolonged  zinc  exposure.  (Author's  ab- 
stract) 
W90-00634 
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EFFECTS  OF  TRIBUTYLTIN  ON  DOG- 
WHELKS  (NUCELLA  LAPILLUS)  FROM 
SCOTTISH  COASTAL  WATERS. 

Napier  Coll.,  Edinburgh  (Scotland). 

S.  K.  Bailey,  and  I.  M.  Davies. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  69,  No.  2,  p  335- 

354,  May  1989.  14  fig,  1  tab,  15  ref.  Department  of 

the  Environment  Contract  PECD  7/8/90. 

Descriptors:  'Tributyltin,  *Antifoulants,  •Pesti- 
cides, *Scotland,  *Water  pollution  effects,  *Tin, 
•Heavy  metals,  *Population  exposure,  *Mollusks, 
Shellfish,  Ecosystems,  Fish  farming,  Boats,  Steri- 
lants,  Sterilization. 

Exposure  of  female  dogwhelks,  Nucella  lapillus,  to 
tributyltin  (TBT)  compounds  induces  development 
of  certain  male  sexual  characteristics,  notably  a 
penis  and  vas  deferens.  Relationships  are  described 
between  the  vas  deferens  stage  (VDS),  the  vas 
deferens  stage  index  (VDSI),  the  relative  penis  size 
index  (RPSI)  and  total  tin  concentrations  in  dog- 
whelks. Comparisons  are  made  between  dogwhelk 
populations  which  have  been  subjected  to  contami- 
nation by  TBT  from  large  and  small  vessels,  and 
from  fish  farming.  Results  show  that  TBT  arising 
from  all  three  sources  generally  has  had  similarly 
detrimental  effects  on  dogwhelk  populations.  In 
the  more  contaminated  areas,  females  exposed  to 
TBT  from  fish  farms  had  only  occasionally  pro- 
gressed beyond  VDS  stage  4,  while  populations 
contaminated  by  vessel  antifoulants  could  show 
large  proportions  of  sterile  females.  There  was  an 
apparent  range  of  RPSI  values,  more  clearly  seen 
in  animals  from  boating  areas,  within  which  fe- 
males at  a  given  VDS  predominated.  The  VDSI 
was  the  most  sensitive  indicator  of  low  levels  of 
TBT  contamination,  and  provided  information  on 
the  reproductive  state  of  populations  at  all  con- 
tamination levels.  In  populations  which  had  been 
subjected  to  high  levels  of  TBT  both  of  the  biolog- 
ical effect  indices  tended  towards  upper  limits. 
Under  these  circumstances,  total  tin  concentration 
became  a  more  useful  indicator  variable.  Tin  con- 
centrations in  the  soft  parts  of  dogwhelks  generally 
increased  with  increasing  RPSI,  whatever  the 
source  of  TBT.  Below  an  RPSI  of  20%,  however, 
concentrations  of  tin  tended  to  be  higher  in  dog- 
whelks from  the  boating  area.  (Author's  abstract) 
W90-OO635 


MERCURY  CONCENTRATIONS  IN  FISH 
FROM  CONTAMINATED  AREAS  IN  SCOT- 
TISH WATERS. 

Marine  Lab.,  Aberdeen  (Scotland). 

G.  Clark,  and  G.  Topping. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  69,  No  2,  p  437- 

445,  May  1989.  2  fig,  1  tab,  26  ref. 

Descriptors:  'Scotland,  *Water  pollution  effects, 
•Heavy  metals,  *Mercury,  *Fish  toxins,  *Ocean 
dumping,  Waste  disposal,  Food  chains,  Industrial 
wastewater,  Wastewater  treatment,  Population  ex- 
posure. 

The  disposal  of  wastes  to  the  sea  is  regulated 
internationally  by  the  Oslo  and  Paris  Conventions, 
which  prohibits  the  direct  disposal  of  certain  sub- 
stances, for  example  mercury  compounds,  unless 
they  are  present  in  wastes  as  trace  constituents.  Of 
particular  concern  in  the  case  of  mercury  is  its 
possible  incorporation  in  the  aquatic  food  chain 
and  transfer  to  man  via  marine  foodstuffs.  Mercury 
accumulation  in  fish  muscle  is  reported  for  three 
areas  receiving  anthropogenic  inputs  of  mercury, 
including  an  industrial  effluent  in  the  Forth  estu- 
ary, and  two  sewage  sludge  dumping  operations,  in 
the  Firth  of  Clyde  and  in  the  North  Sea  off  the 
Firth  of  Forth.  Comparisons  are  made  with  fish 
from  areas  remote  from  anthropogenic  inputs  of 
mercury.  There  was  no  elevation  of  mercury  con- 
centrations above  background  in  fish  caught  at 
either  of  the  dump  sites.  Increased  concentrations 
(>  0.3  milligrams  per  kilogram)  were  found  in  fish 
caught  close  to  the  industrial  input.  However,  the 
mean  concentrations  were  found  to  be  responsible 
for  differences  in  the  degree  of  accumulation  of 
mercury  in  fish  flesh.  (Author's  abstract) 
W9O-0O636 


ROLE  OF  ORGANIC  ACIDS  IN  THE  ACIDIFI- 
CATION OF  SURFACE  WATERS  IN  THE 
EASTERN  U.S. 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2K 
W90-00641 


TOXICITY  OF  LINEAR  ALKYL  BENZENE 
SULPHONATE  ON  SOME  AQUATIC  PLANTS. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

G.  Chawla,  V.  Misra,  and  P.  N.  Viswanathan. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  43 

No.  1/2,  p  41-51,  January  1989.  7  fig,  9  ref. 

Descriptors:  *Alkylbenzene  sulfonates,  *Water 
pollution  effects,  *Detergents,  *Plant  morphology, 
•Aquatic  plants,  Species  diversity,  Plant  growth, 
Growth  media,  Proteins,  Chlorophyll,  Chlorophyll 
a,  Spectrophotometry,  Electron  microscopy,  Plant 
physiology. 

Synthetic  detergents  like  linear  alkylbenzene  sul- 
fonate (LAS)  used  in  household  cleaning  may  pose 
serious  ecological  disturbance  after  finding  their 
way  into  rivers  and  ponds.  Comparative  studies  on 
species  variation  among  different  species  towards 
the  same  pollutants  under  comparable  conditions 
have  been  limited.  Therefore,  a  study  of  the  re- 
sponse of  some  aquatic  plants  to  the  detergent  was 
undertaken.  The  effect  of  different  concentrations 
of  LAS  on  various  plants  under  laboratory  condi- 
tions was  studied.  The  plants  were  collected  from 
natural  habitats  and  acclimatized  in  the  laboratory 
by  growing  in  modified  Hoagland's  solution.  Neu- 
tralized LAS  was  added  to  the  medium  to  produce 
final  concentrations  of  control.  Plants  were  har- 
vested after  48  hours  of  exposure.  The  protein 
content  of  treated  and  untreated  plant  material  was 
estimated  and  chlorophylls  extracted.  Estimations 
of  chlorophylls  a  and  b  were  done  by  spectropho- 
tometry. A  dose-dependent  effect  on  protein  and 
on  chlorophyll  a  and  b  contents  leading  to  substan- 
tial changes  were  noticed  in  the  ultrastructural 
features  as  evident  from  scanning  electron  micros- 
copy. The  severe  change  in  surface  morphology 
and  decrease  in  chlorophyll  and  protein  among 
aquatic  plants  in  our  studies  clearly  indicates  that 
there  is  a  definite  correlation  between  the  physio- 
logical and  morphological  changes  due  to  the  de- 
tergent. (Fish-PTT) 
W90-00642 


EFFECTS  OF  ACIDIC  PRECIPITATION,  03, 
AND  SOIL  MG  STATUS  ON  THROUGHFALL, 
SOIL,  AND  SEEDLING  LOBLOLLY  PINE  NU- 
TRIENT CONCENTRATIONS. 

Tennessee  Valley  Authority,  Oak  Ridge. 

G.  L.  Simmons,  and  J.  M.  Kelly. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  43, 

No.   1/2,  p  199-210,  January   1989.  5  tab,  29  ref. 

Tennessee  Valley  Authority  Office  of  Power  and 

the   Electric   Power  Research   Institute  Contract 

RP-2799-2. 

Descriptors:  *Acid  rain  effects,  *Soil  contamina- 
tion, *Acidic  soils,  *Ozone,  *Soil-water-plant  rela- 
tionships, *Water  pollution  effects,  Throughfall, 
Seedlings,  Forest  hydrology,  Magnesium,  Pine 
trees,  Soil  water,  Plant  growth  substances,  Nutri- 
ents, Forest  soils,  Hydrogen  ion  concentration, 
Sand,  Loam,  Leaching,  Growth  media,  Tissue 
analysis,  Synergistic  effects. 

Acidic  deposition  can  contribute  to  the  acidifica- 
tion of  soils,  and  in  areas  of  sensitive  soils  can 
adversely  affect  forest  growth.  The  individual  and 
combined  impacts  of  acidic  precipitation,  ozone, 
and  soil  magnesium  (Mg)  status  on  nutrient  con- 
centrations of  throughfall,  soil  solution,  soil,  and 
seedling  components  were  evaluated  after  one 
growing  season.  Loblolly  pine  seedlings  were 
planted  in  a  sandy  loam  soil  having  approximately 
15  or  35  milligrams  per  kilogram  of  exchangeable 
Mg  and  were  exposed  to  subambient,  ambient,  or 
twice  ambient  concentrations  of  ozone  in  open  top 
chambers  from  May  through  October.  Seedlings 
also  received  ambient  amounts  of  simulated  pre- 
cipitation at  pH  4.0  or  5.3  during  this  period. 
Concentrations  of  nutrients  analyzed  increased 
slightly  in  throughfall,  but  did  not  respond  signifi- 
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cantly  to  precipitation  pH  treatments.  No  in- 
creased nutrient  leaching  and  no  soil  acidification 
were  evident  in  soil  exposed  to  low  pH  precipita- 
tion after  one  growing  season.  Ozone  treatments 
had  no  significant  effects  on  tissue  nutrient  concen- 
trations. Interaction  responses  were  very  limited 
and  do  not  suggest  any  significant  synergisms. 
(Author's  abstract) 
W90-00648 


APPROXIMATE  DYNAMIC  LAKE  PHOSPHO- 
RUS BUDGET  MODELS. 

Noranda,  Inc.,  Denver,  CO.  Environmental  Serv- 
ices. 

R.  N.  Havis,  and  D.  W.  Ostendorf. 
Journal  of  Environmental  Engineering  JOEEDR 
Vol.  115,  No.  4,  p  809-821,  August  1989.  8  fig,  1 
tab,  9  ref. 

Descriptors:  *Limnology,  *Lakes,  *Eutrophic 
lakes,  *Phosphorus,  *Cycling  nutrients,  'Eutroph- 
ication,  *Mathematical  models,  Water  quality, 
Sedimentation,  Particulate  matter,  Detention  time, 
Lake  sediments,  Phosphorus. 

Impoundments  or  natural  lakes  having  short  hy- 
draulic detention  times  may  become  eutrophic 
through  anthropogenic  nutrient  loading  episodes. 
Subsequent  lake  recovery  may  be  influenced  by 
nutrient  transport  from  the  lake  bottom  to  the 
water  column.  Order-of-magnitude  analysis  is  used 
to  derive  simple  mathematical  models  of  eutrophic 
lake  recovery.  Total  phosphorus  concentration  (P) 
is  used  as  an  indicator  of  lake  water  quality.  Sedi- 
mentation of  particulate  P  from  the  water  column 
and  cycling  from  lake  sediments  control  the  rate  of 
change  of  lake  water  P  in  response  to  a  step 
change  in  external  P  loading.  The  rate  of  P  desorp- 
tion  from  the  solid  phase  is  more  important  than 
film  transport  rates  across  the  lake  bottom/water 
column  boundary.  Comparisons  between  exact  and 
approximate  long-term  predictions  of  lake  water 
total  phosphorus  concentration  generally  differ  by 
less  than  0.2%.  The  approximate  models  are  con- 
venient because  they  are  more  compact  in  form 
and  appear  to  behave  similarly  to  an  exact  analyti- 
cal solution  to  the  lake  model.  (Author's  abstract) 
W90-00662 


NUTRIENTS  STATUS  IN  A  EUTROPHIC  MED- 
ITERRANEAN LAGOON. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  2L. 

W90-00671 


ACUTE  TOXICITY  OF  NITROPHENOLS  TO 
DAPHNIA  MAGNA  (TOXICITE  AIGUE  DES 
NITROPHENOLS  VIS-A-VIS  DE  DAPHNIA 
MAGNA). 

Institut  Pasteur  de  Lyon  (France). 

J.  Devillers. 

Vie  et  Milieu  (Life  and  Environment),  Vol.  39,  No. 

2,   p   87-91,   June    1989,    1    tab,   32   ref.   (English 

summary). 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Daphnia,  'Phenols,  'Nitrophenols,  'Structure-ac- 
tivity relationships,  Industrial  wastes,  Crustaceans, 
Aromatic  compounds. 

Toxicological  effects  of  phenol  and  six  nitrophen- 
ols were  determined  on  Daphnia  magna  Straus, 
1820.  They  were  then  compared  with  acute  toxico- 
logical data  concerning  organisms  occupying  dif- 
ferent trophic  levels.  The  results  obtained  show 
that  the  acute  toxicity  of  nitrophenols  to  this  Crus- 
tacean depends  on  the  number  and  position  of  the 
N02  groups  on  the  phenol  nucleus.  Therefore,  the 
modeling  of  these  aromatic  compounds  by  means 
of  Quantitative  Structure-Activity  Relationship 
(QSAR)  studies  could  be  envisaged.  (Author's  ab- 
stract) 
W90-00672 


NUTRIENT-ENHANCED  GROWTH  OF  CLA- 
DOPHORA  PROLIFERA  IN  HARRINGTON 
SOUND,  BERMUDA:  EUTROPHICATION  OF 
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A        CONFINED,        PHOSPHORUS-LIMITED 
MARINE  ECOSYSTEM. 

Harbor    Branch   Oceanographic    Institution,    Inc., 

Fort  Pierce,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-00676 


REGULATORY  DETOXICATION  RESPONSES 
IN  GOBIIDAE  EXPERIMENTALLY  EXPOSED 
TO  PCBS. 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
C.  Fossi,  C.  Leonzio,  and  S.  Focardi. 
Ecotoxicology        and       Environmental        Safety 
EESADV,  Vol.  18,  No.  1,  p  11-14,  August  1989.  1 
fig,  1  tab,  7  ref. 

Descriptors:  *Water  pollution  effects,  *Adaptation, 
♦Biotransformation,  *Goby,  *Polychlorinated  bi- 
phenyls,  *Detoxification,  Aroclors,  Enzymes,  Fish. 

In  order  to  investigate  interspecific  responses  to 
pollutants,  physiological  and  biochemical  param- 
eters were  studied  in  two  species  of  Gobiidae 
under  both  natural  and  experimental  conditions. 
Gobius  niger,  collected  in  a  polluted  area,  had 
higher  mixed  function  oxidases  activity  and  po- 
lychloroinatedbiphenyl  (PCB)  residues  than  an- 
other species,  Zosterisessor  ophiocephalus,  collect- 
ed from  a  relatively  clean  lagoon.  After  acclimati- 
zation to  clean  water  and  exposure  to  PCBs  (Aro- 
clor  1260),  both  species  showed  responses  similar 
to  those  observed  in  the  field  and  all  biochemical 
parameters  related  to  detoxification  were  much 
higher  in  the  G.  niger.  This  suggests  that  this 
species  undergoes  metabolic  or  genetic  adaptation. 
(Author's  abstract) 
W90-00682 


EFFECTS  OF  NATURAL  EXPOSURE  TO 
COPPER  AND  ZINC  ON  EGG  SIZE  AND 
LARVAL  COPPER  TOLERANCE  IN  WHITE 
SUCKER  (CATOSTOMUS  COMMERSONI). 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
K.  R.  Munkittrick,  and  D.  G.  Dixon. 
Ecotoxicology       and       Environmental        Safety 
EESADV,  Vol.  18,  No.  1,  p  15-26,  August  1989.  1 
fig,  7  tab,  21  ref. 

Descriptors:  *Water  pollution  effects,  *Fish  eggs, 
'Larvae,  *Sucker,  *Larval  growth  stage,  *Copper, 
*Zinc,  Resistance,  Tolerance,  Heavy  metals. 

Sucker  eggs  were  collected  from  a  metal-contami- 
nated site  where  previous  collections  had  docu- 
mented a  maternal  yolk  factor  associated  with  an 
increased  larval  tolerance  during  yolk  nutrition.  In 
this  study,  white  sucker  eggs  were  divided  into 
groups  which  were  water  hardened  and/or  incu- 
bated at  the  contaminated  site  or  a  reference  (con- 
trol) site.  Incubation  at  the  contaminated  site  was 
associated  with  a  decreased  egg  size  and  an  in- 
creased deformity  rate,  but  had  no  effect  on  fertil- 
ization rate  or  larval  size.  Incubation  in  contami- 
nated streams  increased  the  larval  whole-body 
metal  content,  and  decreased  the  tolerance  and 
resistance  of  larvae  exposed  to  copper  in  laborato- 
ry bioassays.  An  increase  in  water  temperature 
accelerated  the  developmental  rate  of  the  larvae, 
but  had  no  detectable  effect  on  copper  tolerance. 
Although  metals  did  enter  the  eggs  during  water 
hardening,  there  was  no  difference  in  egg  metal- 
lothionein  content,  and  the  lack  of  obvious  hepatic 
activity  until  several  days  after  hatching  may  pre- 
vent the  formation  of  protective  proteins.  The 
authors  hypothesize  that  the  transfer  of  metals  to 
white  sucker  eggs  in  association  with  yolk  precur- 
sors, and  the  subsequent  mobilization  of  these 
metals  during  yolk  utilization,  can  account  for  the 
observed  differences  in  larval  tolerance  and 
growth.  (Author's  abstract) 
W90-00683 


FLUORIDE-INDUCED  CHANGES  IN  CARBO- 
HYDRATE METABOLISM  IN  THE  TISSUES 
OF  FRESH  WATER  CRAB  BARYTELPHUSA 
GUERIM. 

Osmania  Univ.,  Hyderabad  (India).  Dept.  of  Zool- 
ogy. 

S.  L.  N.  Reddy,  N.  B.  R.  K.  Venu  Gopal,  A. 
Nagender  Reddy,  and  J.  V.  Ramana  Rao. 


Ecotoxicology  and  Environmental  Safely 
EESADV,  Vol.  18,  No  1,  p  59-67,  August  1989,  3 
tab,  50  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Crabs,  'Sublethal  effects,  'Fluorides,  'Carbohy- 
drates, Metabolism,  Glycogen,  Lactate,  Enzymes. 

Exposure  of  fresh  water  field  crab  Barytelphusa 
querini  to  a  sublethal  concentration  of  NaF  (30 
ppm)  caused  significant  alterations  in  the  carbohy- 
drate metabolism  In  an  exposure  span  of  15  days 
the  crab  was  observed  to  have  marked  depletion  in 
glycogen  and  total  free  sugar  levels  A  significant 
elevation  in  active  and  total  glycogen  phosphoryl- 
ase  activity  was  observed.  The  activity  changes  of 
lactate  dehydrogenase  reflected  changes  in  tissue 
lactate  levels  and  succinate  dehydrogenase  activity 
had  a  tissue  specificity.  (Author's  abstract) 
W90-00685 


ACID  RAIN  AND  ITS  EFFECTS  ON  SEDI- 
MENTS IN  LAKES  AND  STREAMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

G.  E.  Likens. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  331-348, 

July  3,  1989.  12  fig,  1  tab,  103  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Environmental  effects,  'Acid  rain,  'Pre- 
cipitation, 'Acidic  water,  North  America,  Europe, 
Lakes,  Streams. 

Wet  and  dry  deposition  of  acidic  substances,  which 
are  emitted  to  the  atmosphere  by  human  activities, 
have  been  falling  on  increasingly  widespread  areas 
throughout  the  world  in  recent  decades.  As  a 
result,  annual  precipitation  averages  less  than  pH 
4.5  over  large  areas  of  the  Northern  Temperate 
Zone  and  not  infrequently  individual  rainstorms 
and  cloud  or  fog-water  events  have  pH  values  less 
than  3.  Concurrently,  thousands  of  lakes  and 
streams  in  North  America  and  Europe  have 
become  so  acidified  that  they  no  longer  support 
viable  populations  of  fish  and  other  organisms. 
Acid  deposition  may  affect  sediments  in  lakes  and 
streams  in  a  variety  of  ways.  In  particular,  the 
sediment-water  exchanges  of  metals,  sulfur,  nitro- 
gen and  phosphorous,  microbial  processes,  growth 
of  periphyton  and  macrophytes,  and  benthic  inver- 
tebrates may  be  affected.  Overall,  the  effects  of 
acid  deposition  on  lake  and  stream  ecosystems  are 
the  result  of  numerous  and  complex  biological 
interactions,  including  catchment  characteristics, 
flow  path  and  residence  time  of  water  and  lake- 
basin  morphometry  and  acid  neutralization  capac- 
ity of  both  aquatic  and  terrestrial  (catchment)  eco- 
systems. (Author's  abstract) 
W90-00722 


CONCENTRATIONS  AND  DISTRIBUTION  OF 

FE,  ZN  AND  CU  IN  TISSUES  OF  THE  WHITE 

SUCKER  (CATOSTOMUS  COMMERSONI)  IN 

RELATION     TO     ELEVATED     LEVELS     OF 

METALS  AND  LOW  PH. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

L.  B.  Young,  and  H.  H.  Harvey. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  349-354, 

July  3,  1989.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Tissue  analysis, 
'Toxicity,  'Fish  physiology,  'Bioaccumulation, 
'Water  pollution  effects,  'Sucker,  'Iron,  'Zinc, 
'Copper,  'Heavy  metals,  Fate  of  pollutants,  Sedi- 
ments, Correlation  analysis. 

The  question  of  whether  the  process  of  lake  acidifi- 
cation influences  the  accumulation  of  Fe,  Zn  and 
Cu  in  the  tissues  of  the  white  sucker  (Castostomus 
commersoni).  Concentrations  of  Fe,  Zn  and  Cu 
were  measured  in  the  liver,  kidney  and  muscle  of 
the  white  sucker  sampled  from  4  acidic  (pH  range 
4.8-5.3),  1  slightly  acidic  (pH  =  5.8)  and  3  circum- 
neutral  (pH  =  6.3,  6.4)  lakes  located  in  south- 
central  Ontario,  Canada.  Pearson  product-moment 
correlation  coefficients  were  used  to  determine 
relationships  between  average  elemental  concen- 
trations in  the  3  tissues  and  both  sediment  and 
water  metal  concentrations  plus  lake  pH,  dissolved 
organic  carbon,  and  alkalinity.  Despite  the  1000- 


fold  difference  inH(t)  concentration  among  the  8 
study  lakes,  tissue  concentrations  of  Fe,  Zn  and  Cu 
did  not  correlate  with  lake  pH    Average  i       / 
and  Cu  tissue  concentrations  did  not  correlate  with 
metal  concentrations  in  lake  water    Only  / 
centrations  in  the  liver  and  muscle  were  correlated 
with  Zn  concentrations  in  the  sediment  (r 
and  r   +   0.88,  P   <   0  05;    Iron  and  copper  were 
regulated  by  the  white  sucker  over  a  wide  range  of 
lake  pH  and  metal  concentrations  in  both  water 
and  sediment.  In  contrast,  Zn  tissue  concentrations 
were  correlated  with  sediment  Zn  concentrations, 
the  latter  are  thought  to  result  from  Zn  inputs  of 
anthropogenic  origin.  (Author's  abstract) 
W90-O0723 


SEDIMENT  TOXICITY  TESTING  IN  TWO 
AREAS  OF  CONCERN  OF  THE  LAURENTIAN 
GREAT  LAKES:  TORONTO  (ONTARIO)  AND 
TOLEDO  (OHIO)  HARBOURS. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario).    Great    Lakes   Lab.    for   Fisheries   and 

Aquatic  Sciences. 

M.  Munawar,  and  R.  L.  Thomas. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  397-W9, 

July  3,  1989.  4  fig,  6  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Sediment  contamination,  'Great  Lakes, 
'Toxicity,  'Plankton,  'Bioassay,  Elutriates 

The  impact  of  elutriated  sediment-associated  con- 
taminants from  Toronto  and  Toledo  Harbors  on 
ultraplankton  (5-20  microm)  and  microplankton/ 
net  plankton  (>  20  microm)  carbon  assimilation 
rates  were  determined  using  Algal  Fractionation 
Bioassays.  All  of  the  Toronto  elutriates  caused 
significant  inhibition  of  ultraplankton  carbon  as- 
similation. The  Toronto  Site  2  elutriate  caused  the 
greatest  significant  inhibition  (38,  p  <  0.001)  with 
a  20%  dose  of  standard  elutriate.  Similarly,  all 
Toledo  elutriates  caused  significant  inhibition  of 
ultraplankton  productivity.  Toledo  Site  2  elutriate 
was  the  most  toxic  with  the  20%  elutriate  dose 
(35%,  p  <  0.001).  The  treatment  of  elutriates  with 
Chelex-100  resin  was  used  to  remove  dissolved 
free  metal  ions  which,  in  some  samples,  resulted  in 
the  recovery  of  14C  assimilation.  This  was  attrib- 
uted to  the  elimination  of  the  toxic  effects  of 
dissolved  metals  removed  by  the  Chelex  treatment 
Residual  toxicity  after  the  Chelex  treatment  was 
ascribed  to  the  high  PCB  levels  observed  in  the 
sediment  samples  taken  from  both  harbors  and 
possibly  to  other  organic  contaminants.  Due  to  the 
extreme  sensitivity  of  the  technique,  an  EC25  is 
proposed  as  an  early  warning  indicator  for  applied 
use  by  regulatory  agencies.  This  procedure  has 
been  included  amongst  a  battery  for  tests  recom- 
mended by  the  International  Joint  Commission  for 
monitoring  areas  of  concern  in  the  Laurentian 
Great  Lakes.  (Author's  abstract) 
W90-00727 


TOXICITY  OF  METAL  POLLUTED  SEDI- 
MENTS TO  DAPHNIA  MAGNA  AND  TUBIFEX 
TUBIFEX. 

National  Swedish  Environment  Protection  Board, 

Uppsala  (Sweden). 

T.  Wiederholm,  and  G.  Dave. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  411-417, 

July  3,  1989.  1  fig,  3  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Industrial 
wastes,  'Bioassay,  'Sediment  contamination, 
'Heavy  metals,  'Toxicity,  'Tubificids,  'Daphnia, 
Steel  industry. 

Sediments  from  four  lakes  polluted  by  effluents 
from  steel  industries  and  from  two  reference  lakes 
are  investigated.  The  sediments  contained  elevated 
concentrations  of  oil,  Pb,  Cd,  Hg,  Zn,  Ni,  and  Cr 
in  different  combinations.  The  sediments  from  all 
four  sampling  stations  in  the  Kolbacksan  river 
system  were  acutely  toxic  to  Daphnia  magna  as 
well  as  Tubifex  tubifex.  The  toxicity  of  the  pollut- 
ed sediments  to  Daphnia  was  much  higher  than 
reported  elsewhere  (24-H  LC50  was  0.5-1.5  vol%). 
Tubifex  survived  more  than  3  months  in  the  pollut- 
ed sediments  but  growth  and  reproduction  were 
inhibited.  Both  the  Daphnia  test  and  the  Tubifex 
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test  provided  useful  information  on  sediment  toxic- 
ity and  gave  some  ranking  of  lakes  with  respect  to 
sediment  toxicity.  It  is  premature  to  recommend 
the  use  of  one  test  for  future  work,  based  on  these 
experiments  alone.  The  Daphnia  test  is  much  faster 
and  the  results  are  obtained  in  a  few  days,  whereas 
the  Tubifex  test  has  to  be  run  for  some  months. 
The  Tubifex  test,  on  the  other  hand,  gave  results 
that  could  more  easily  be  compared  to  field  condi- 
tions in  terms  of  infaunal  community  structure 
(Miller-PTT) 
W9O-00728 


MEASUREMENTS  OF  SEDIMENT  TOXICITY 
OF  AUTOTROPHIC  AND  HETEROTROPHIC 
PICOPLANKTON  BY  EPIFLUORESCENCE 
MICROSCOPY. 

CB  Research  International  Corp.,  Sidney  (British 

Columbia). 

S.  R.  T.  Severn,  M.  Munawar,  and  C.  I.  Mayfield 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  525-530, 

July  3,  1989.  2  fig,  33  ref. 

Descriptors:  *Water  pollution  effects,  *Sediments, 
•Toxicity,  *Plankton,  *Microscopy,  'Fluores- 
cence, Sediment  slurries,  Epifluorescence  micros- 
copy. 

Sediment  toxicity  from  Toronto  (Ontario)  and 
Toledo  (Ohio)  harbors  to  autotrophic  and  hetero- 
trophic picoplankton  was  evaluated  simultaneously 
using  epifluorescent  microscopy.  The  approach  is  a 
simple,  fast  and  effective  combination  of  auto- 
fluorescence  and  fluorescence  probes:  l-anilo-8- 
naphthalene  sulfonic  acid.  The  procedure  is  ideally 
suited  for  use  with  sediment  slurries  since  it  can 
differentiate  fluorescent  biotic  material  against  a 
background  of  abiotic  particles  and  detritus.  The 
addition  of  sediment  elutriate  from  Toronto  harbor 
enhanced  the  number  of  autotrophic  picoplankton. 
The  5%  dose  resulted  in  the  largest  increase.  Simi- 
larly, Toledo  harbor  sediment  elutriates  stimulated 
the  autotrophic  population  as  indicated  by  the  ef- 
fects of  the  5  and  10%  dosages.  The  addition  of 
toronto  harbor  elutriate  caused  an  increase  in  the 
number  of  heterotrophic  picoplankton  as  two  fo 
the  three  concentrations.  Toledo  Harbor  elutriate 
also  enhanced  heterotrophic  growth  especially  at 
the  10%  level.  The  experiments  appear  to  have 
considerable  potential  for  development  and  appli- 
cation of  a  fast  and  sensitive  screening  procedure 
for  environmental  assessment  of  perturbed  envi- 
ronments. (Miller-PTT) 
W90-00738 


AQUATIC  POLLUTION  IN  THE  FAR  EAST. 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

For  primary  bibliographic  entry  see  Field  5B 
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ENVIRONMENTAL  IMPACT  OF  AQUACUL- 
TURE  AND  THE  EFFECTS  OF  POLLUTION 
ON  COASTAL  AQUACULTURE  DEVELOP- 
MENT IN  SOUTHEAST  ASIA. 

International  Center  for  Living  Aquatic  Resources 

Management,  Manila  (Philippines). 

C.  T.  Eng,  J.  N.  Paw,  and  F.  Y.  Guarin. 

Marine  Pollution  Bulletin  MPNBAZ  Vol   20  No 

7,  p  335-343,  July  1989.  3  fig,  68  ref. 

Descriptors:  *Water  pollution  effects,  ♦Environ- 
mental effects,  *Coastal  waters,  *Asia,  'Aquacul- 
ture,  Mangroves,  Organic  matter,  Red  tide. 

Coastal  aquaculture,  a  traditional  practice  in 
Southeast  Asia,  is  discussed.  Accelerated  develop- 
ment in  the  last  three  decades  has  created  negative 
environmental  impacts,  such  as  extensive  man- 
grove conversion  to  ponds,  changes  in  hydrologic 
regimes  in  enclosed  waters  due  to  proliferation  of 
aquaculture  structures,  and  discharge  of  high  levels 
of  organic  matter  into  coastal  waters.  Similarly, 
the  increasing  deterioration  of  coastal  water  qual- 
ity resulting  from  the  discharge  of  domestic,  agri- 
cultural and  industrial  wastes  into  coastal  waters 
has  affected  aquaculture  production  and  profitabil- 
ity. Serious  cases  of  oil  spills  cause  large-scale  fish 
kills  and  tainting  of  marine  organisms,  which  per- 
sist for  some  time  unless  contingency  measures  are 
immediately  undertaken.  High  levels  of  pesticides 


are  lethal  to  fin  fishes  and  molluscs,  while  lower 
doses  which  accumulate  are  believed  to  produce 
sublethal  effects  such  as  pathological  changes  in 
various  organs.  Water  quality  problems  associated 
with  cage  farming  include  those  due  to  wastes 
(feces  and  uneaten  food)  and  nutrient  discharge, 
reduced  dissolved  oxygen  and  high  BOD,  especial- 
ly underneath  the  cages.  The  increased  frequency 
of  red  tides  in  the  region  has  posed  serious  threats 
to  coastal  aquaculture,  especially  to  mollusc  culti- 
vation. The  introduction  of  management  measures 
to  mitigate  deteriorating  coastal  water  quality  and 
the  adverse  environmental  impacts  of  aquaculture 
development  has  now  become  a  matter  of  urgency 
to  the  region.  (Miller-PTT) 
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WATER  UPTAKE  BY  BLACK  SPRUCE  SEED- 
LINGS FROM  ROOTING  MEDIA  (SOLUTION 
SAND,  PEAT)  TREATED  WITH  INORGANIC 
AND  OXALATED  ALUMINUM. 

New    Brunswick    Univ.,    Fredericton.    Dept.    of 

Forest  Resources. 

P.  A.  Arp,  and  I.  Strucel. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  44 

No.  1-2,  p  57-70,  March  1989.  5  fig,  2  tab,  34  ref! 

Descriptors:  *Acid  rain  effects,  'Aluminum, 
*Plant  growth,  *Plant  physiology,  *Spruce,  Com- 
plexes, Shoot  growth,  Weight,  Solubility,  Moisture 
uptake,  Oxygen. 

Experiments  with  solution  cultures  revealed  that  1- 
year-old  black  spruce  (Picea  marinana  (Mill.)) 
seedlings  growing  in  nutrient  solutions  experienced 
reductions  in  water  uptake  and  moist  plant  weight 
when  treated  with  water-soluble  inorganic  Al  at 
the  time  of  rapid  shoot  elongation.  These  reduc- 
tions occurred  with  solution  concentrations  for  Al 
at  >  or  =  16  mg/L.  Wilting  was  noticed  with  Al 
>  or  =  8  mg/L.  In  contrast,  oxalated  Al  treat- 
ments had  no  visible  effects  on  either  water  uptake 
or  moist  plant  weight  during  shoot  elongation. 
Later,  near  the  time  of  budset,  neither  inorganic 
nor  oxalated  Al  had  an  effect  on  moist  plant 
weight  or  water  uptake.  This  suggests  that  black 
spruce  seedlings  may  or  may  not  be  susceptible  to 
water-soluble  inorganic  Al  depending  on  the 
degree  of  Al  complexation  afforded  by  the  rooting 
medium,  and  by  the  plant  roots  at  different  times  of 
the  growing  season.  Water  uptake  was  affected  by 
the  type  of  rooting  medium  in  which  the  seedlings 
grew.  For  example,  water  uptake  from  peat  was 
greater  than  water  uptake  from  solution.  Water 
uptake  from  sand  was  intermediate.  Water  uptake 
from  solution-only  cultures  was  probably  affected 
by  restricted  02  supply.  (Author's  abstract) 
W90-00803 


COMPARISON  OF  THE  EFFECTS  OF  SEDI- 
MENTS AND  STANDARD  ELUTRIATES  ON 
PHOSPHORUS  KINETICS  IN  LAKEWATER. 

Scarborough  Coll.,  Westhill  (Ontario).  Life  Sci- 
ences Div. 

C.  Nalewajko,  C.  Ewing,  and  C.  Murdoch. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  44 
No.  1-2,  p  119-134,  March  1989.  7  fig,  3  tab,  34  ref. 

Descriptors:  *Phosphorus,  'Phosphates,  'Nutri- 
ents, 'Sediment-water  interfaces,  'Lake  Ontario, 
'Niagara  River,  Heavy  metals,  Algae,  Elutriates, 
Lakes. 

Sediments  from  a  mid-Lake  Ontario  station  and 
from  the  Western  Basin  close  to  the  Niagara  River 
contained  elevated  concentration  of  several  metals 
but  were  not  grossly  polluted,  and  did  not  differ 
much  in  metal  concentrations.  However,  sediments 
and  sediment  elutriates  differed  in  metal  concentra- 
tions and  the  relative  abundance  of  metals.  The  pH 
in  elutriates  was  also  higher  than  in  sediments. 
Phosphate  concentrations  in  elutriates  were  2 
orders  of  magnitude  higher  than  in  lakewater.  Elu- 
triates appeared  to  act  as  sources  of  P  to  lakewater 
microorganisms  and  to  algae  in  cultures.  In  con- 
trast, sediments  competed  for  phosphate  with  P- 
sufficient  algae.  In  lakewater  and  in  P-deficient 
algal  cultures,  P32-P04  dynamics  either  did  not 
change  or  were  erratic  when  sediments  were 
added  which  suggests  that  initial  consumption  of 
phosphate  by  sediments  was  followed  by  release.  It 
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was  concluded  that,  in  elutriates,  phosphate  avail- 
ability and  metal  toxicity  to  microorganisms  are 
too  different  from  that  of  the  solid  phase  to  allow 
the  use  of  elutriates  to  model  sediments  in  studies 
of  the  effects  of  dredging,  or  dredged  sediment 
disposal  on  phosphate  uptake  in  microorganisms. 
(Author's  abstract) 
W90-00805 


COPPER  TOXICITY  AND  CHEMISTRY  IN 
THE  ENVIRONMENT:  A  REVIEW. 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

C.  A.  Flemming,  and  J.  T.  Trevors. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  44 

No.  1-2,  p  143-158,  March  1989.  97  ref. 

Descriptors:  'Water  pollution  effects,  'Copper, 
'Literature  review,  'Toxicity,  Industrial  wastes, 
Agriculture,  Soil  types,  Sediments,  Speciation,  Ac- 
cumulation, Chemical  properties. 

Copper  compounds  have  been  widely  used  in  in- 
dustrial processes  and  agriculture.  As  a  result,  ele- 
vated Cu  concentrations  can  be  found  in  certain 
areas  of  the  biosphere.  To  better  understand  the 
toxicity  of  Cu  to  organisms  it  is  necessary  to 
understand  the  mechanism  by  which  Cu  influences 
biological  and  chemical  processes  in  the  environ- 
ment. This  review  examines  Cu  toxicity,  microbial 
resistance  mechanisms,  and  factors  influencing  Cu 
speciation  and  toxicity  in  the  environment.  Find- 
ings indicate  that  the  concentrations  of  Cu  report- 
ed to  be  toxic  in  the  natural  environments  such  as 
soils,  sediments  and  waters,  vary  considerably. 
Copper  toxicity  is  dependent  upon  its  availability 
as  well  as  physico-chemical  characteristics  of  the 
particular  environment,  that  influence  metal  speci- 
ation. Although  a  great  deal  of  research  has  been 
conducted  on  Cu  accumulation,  Cu  toxicity,  and 
chemistry,  there  is  still  a  paucity  of  knowledge  in 
certain  areas.  The  exact  mechanism(s)  of  Cu-resist- 
ance  are  not  well  understood  in  microorganisms. 
In  addition,  studies  on  Cu  chemistry  in  the  envi- 
ronment will  provide  forthcoming  knowledge  on 
Cu  toxicity  in  complex  environments  like  soil,  sedi- 
ment and  water,  where  free  Cu  concentration  may 
be  relatively  low,  even  though  the  total  Cu  con- 
centration may  be  extremely  high.  (Author's  ab- 
stract) 
W90-00806 


INFLUENCE  OF  03,  RAINFALL  ACIDITY, 
AND  SOIL  MG  STATUS  ON  GROWTH  AND 
ECTOMYCORRHIZAL  COLONIZATION  OF 
LOBLOLLY  PINE  ROOTS. 

Tennessee  Valley  Authority,  Oak  Ridge. 

G.  L.  Simmons,  and  J.  M.  Kelly. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  44 

No.  1-2,  p  159-171,  March  1989.  2  fig,  6  tab,  32  ref 

TVA  Office  of  Power  and  the  Electric   Power 

Research  Institute  Contract  RP-2799-2. 

Descriptors:  'Ozone,  'Acid  rain,  'Magnesium, 
'Pine  trees,  'Soil  fungi,  Loblolly  pine  seedlings, 
Biomass,  Roots,  Hydrogen  ion  concentration,  In- 
fection, Mycorrhizae. 

Root  biomass,  length,  and  branching  frequency, 
and  number  and  type  of  mycorrhizal  shortroots 
were  determined  for  loblolly  pine  seedlings  grown 
at  two  levels  of  soil  Mg  and  exposed  to  chronic 
levels  of  03  and  simulated  acidic  rainfall.  Seedlings 
were  planted  in  a  sandy  loam  soil  having  approxi- 
mately 15  or  35  mg/kg  Mg  and  were  exposed  to 
subambient,  ambient,  or  twice  ambient  concentra- 
tions of  03  in  open  top  chambers  from  May 
through  October.  Seedlings  also  received  ambient 
amounts  of  simulated  rainfall  at  pH  3.8  or  5.2.  Root 
biomass,  length,  and  branching  frequency  were  not 
significantly  affected  by  03,  rainfall  acidity,  or  soil 
Mg  treatments.  Seedlings  grown  in  the  subambient 
03  treatment  had  a  greater  number  of  short  roots 
infected  with  mycorrhizae  than  seedlings  grown  in 
ambient  or  twice  ambient  03  treatments,  but 
trends  were  not  statistically  significant.  Increasing 
rainfall  acidity  and  soil  Mg  concentration  resulted 
in  a  significantly  (P  =  0.07)  greater  number  of 
mycorrhizal  short  roots,  due  primarily  to  an  in- 
creased occurrence  of  one  corraloid  mycorrhizal 
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type.  Results  suggest  that  mycorrhizal  fungi  differ 
in  their  response  to  03,  rainfall  acidity,  and  soil 

Mg  status,  and  suggest  that  mycorrhi/al  infection 
is  more  sensitive  than  seedling  root  growth  to  03, 
acidic  rainfall,  and  soil  Mg  status.  (Author's  ab- 
stract) 
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CHRONIC  EFFECTS  OF  LOW  PH  AND  ELE- 
VATED ALUMINUM  ON  SURVIVAL,  MATU- 
RATION, SPAWNING  AND  EMBRYO-LARVAL 
DEVELOPMENT        OF       THE        FATHEAD 
MINNOW  IN  SOFT  WATER. 
Environmental  Research  Lab.-Duluth,  MN. 
J.  H.  McCormick,  K.  M.  Jensen,  and  L.  E. 
Anderson. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  43, 
No.  3/4,  p  293-307,  February  1989,  3  fig,  2  tab,  65 
ref. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
effects,  'Minnow,  'Toxicity,  *Fish,  'Aluminum, 
'Hydrogen  ion  concentration,  Embryonic  growth 
stage,  Spawning. 

Fathead  minnows  (Pimephales  promelas)  were  ex- 
posed to  a  range  of  pH  and  Al  concentrations  in 
soft  water  (8  mg  Ca/L)  to  determine  effect  levels 
at  various  life  stages.  The  tested  pH  levels  ranged 
from  8.0  through  5.2  and  inorganic  monomeric  Al 
from  15  through  60  micrograms/L.  Reproductive 
processes  including  spawning,  embryogenesis  and 
early  larval  survival  were  more  sensitive  to  acid 
stress  than  were  juvenile  growth  and  survival. 
Juvenile  survival  was  significantly  reduced  at  pH 
5.2  +  60  micrograms  Al/L  (P  <0.05).  Spawning 
success  was  reduced  at  pH  6.0  and  5.5  (P  <0.10) 
and  failed  completely  at  pH  5.2,  regardless  of  Al 
concentration.  An  apparent  beneficial  effect  of 
added  Al  was  observed  during  spawning  at  pH  7.5 
+  35  micrograms  Al/L,  but  this  effect  was  not 
significantly  greater  than  at  pH  7.5  +  15  micro- 
grams Al/L.  A  significant  (P  <0.05)  decrease  in 
larval  survival  occurred  at  pH  6.0  +  15  micro- 
grams Al/L  and  lower  compared  to  the  survival  at 
pH  7.5  +  15  micrograms  Al/L.  Aluminum  at  30 
micrograms/L  provided  protection  resulting  in 
short  term  increased  embryo-larval  survival  at  pH 
5.5.  The  effect  of  parental  exposure  on  progeny 
survival  was  assessed  by  an  interchange  of  em- 
bryos from  the  spawning  treatment  to  all  tested 
exposure  conditions.  When  reared  at  pH  8.0  +  15 
micrograms  Al/L  through  6.0  +  15  micrograms 
Al/L  or  at  pH  5.5  +  30  micrograms  Al/L,  paren- 
tal exposure  did  not  significantly  influence  progeny 
survival.  However,  survival  was  significantly  re- 
duced among  progeny  from  brood  fish  reared  at 
pH  5.5.  +  15  micrograms  al/L  as  compared  to 
those  spawned  at  pH  6.0  +  15  micrograms  Al/L 
and  above,  or  at  pH  5.5  +  30  micrograms  Al/L  (P 
<0.05).  Juvenile  or  14  d  larval  growth  effects 
were  not  detected  under  any  exposure  condition  (P 
>0.05).  Ultimately,  fathead  minnow  young-of-the- 
year  recruitment  and  production  potential  can  be 
expected  to  diminish  when  environmental  pH  falls 
to  6.0,  and  to  fail  completely  at  5.5.  and  lower. 
(Author's  abstract) 
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ACIDIFICATION  AND  OTTER  (LUTRA 
LUTRA)  DISTRIBUTION  IN  SCOTLAND. 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

C.  F.  Mason,  and  S.  M.  Macdonald. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  43, 
No.  3/4,  p  365-374,  February  1989,  1  fig,  5  tab,  24 
ref. 

Descriptors:  'Acidification,  'Acid  rain  effects, 
'Water  pollution  effects,  'Acid  streams,  'Otters, 
'Hydrogen  ion  concentration,  'Aluminum,  'Dis- 
tribution patterns,  Wildlife  habitats,  Scotland. 

The  influence  of  acidification  on  otters  (Lutra 
lutra)  was  assessed  in  three  regions  of  Scotland.  A 
total  of  72  stretches  of  1000  m  of  riverbank  were 
searched  for  all  signs  of  otters  on  three  occasions. 
Water  chemistry  was  determined  and  habitat  was 
assessed  for  its  suitability  to  otters.  A  further  series 
of  water  samples  were  collected  after  a  period  of 
very  heavy  rain  in  midwinter;  conductivity  and  pH 


were  measured  and  total  Al  was  determined  on  a 
filtered,  acidified  sample.  Otters  were  recorded  al 
all  sites.  There  were  highly  significant  correlations 
between  use  by  otters  of  stretches  (measured  in 
terms  of  marking  intensity)  and  both  pH  and  con- 
ductivity, with  pH  accounting  for  the  greatest 
proportion  of  variation  in  otter  signs  in  a  stepwise 
multiple  regression.  The  relation  between  oiler 
signs  and  water  quality  was  greatest  in  Galloway, 
the  region  with  significantly  more  acid  waters 
There  were  significantly  fewer  signs  of  otters  in 
stretches  with  minimum  pH  thought  to  be  detri- 
mental to  fish  populations  for  two  regions,  Gallo- 
way and  Sutherland.  (Author's  abstract) 
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COMPARATIVE  STUDY  OF  WATER  MINER- 
ALIZATION AND  NUTRIENT  STATUS  IN  THE 
MAIN  WATER  COURSES  OF  BISCAY 
(BASQUE  COUNTRY). 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Lab. 

de  Ecologia. 

For  primary  bibliographic  entry  see  Field  5B. 
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SHORT  TERM  EFFECTS  OF  NUTRIENT  EN- 
RICHMENT ON  THE  QUALITY  OF  IRRIGA- 
TION WATER. 

Nessin    Water    Quality    Central    Lab.,    Nazareth 

(Israel). 

B.  Teltsch,  I.  Ben-Harim,  J.  Eren,  and  H. 

Leventer. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  719- 

724,  June  1989.  5  fig,  2  tab,  22  ref. 

Descriptors:  'Water  reuse,  'Wastewater  irrigation, 
'Water  pollution  effects,  'Water  quality,  'Enrich- 
ment, 'Nutrients,  'Irrigation  water,  'Clogging, 
Water  reuse,  Filtration. 

The  input  of  reclaimed  effluents  to  an  operational 
irrigation  reservoir  in  the  form  of  sporadic  pulses 
produced  changes  in  the  behavior  of  the  reservoir 
and  in  the  quality  of  its  outflow.  A  clogging  event 
of  strainers,  that  affected  drip  irrigation  network, 
was  connected  to  high  concentrations  of  algae  and 
zooplankton.  Growth  of  these  depends  not  only  on 
nutrients  supplied  by  effluents,  but  also  on  inde- 
pendent parameters  such  as  depth  of  the  reservoir. 
Application  of  a  filterability  test  enabled  estimation 
of  the  filterability  capacity  of  the  water  and  sug- 
gested a  complicated  clogging-effluent  relation- 
ship. (Author's  abstract) 
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ADSORPTION  AND  RELEASE  OF  PHOS- 
PHATE FROM  SEDIMENTS  OF  A  RIVER  RE- 
CEIVING SEWAGE  EFFLUENT. 

Southern  Water  Authority,   Chatham  (England). 

Kent  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYSIS  OF  MALATHION  AND  ITS 
BREAKDOWN  PRODUCTS  IN  AQUARIA 
CONTAINING  GOLDEN  SHINERS  (N.  CHRY- 
SOLEUCAS). 

University  of  Southern  Maine,  Portland.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
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PREDICTING  THE  FATE  AND  EFFECTS  OF 
CHLORINATED  HYDROCARBONS  IN  A 
COASTAL  MARINE  SYSTEM-SOUTH-EAST 
INDIAN  OCEAN. 

Port    Elizabeth    Univ.    (South    Africa).    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 
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PREDICTION    OF    NUISANCE    PERIPHYTIC 
BIOMASS:  A  MANAGEMENT  APPROACH. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  R.  R.  Horner,  and  C.  R.  Patmont. 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  401- 


405,  April  1989  1  fig,  1  tab,  27  rel  NSI  Grant  No 
CEE-83-04731 

Descriptors:  'Eutrophication,  'Water  pollution  ef- 
fects, 'Phosphorus,  'Nuisance  algae,  'Model  stud- 
ies, 'Spokane  River,  'Aquatic  weed  control,  Epi- 
phytes, Running  waters,  Streams,  Chlorophyll  a, 
Growth  kinetics  model,  Biomass,  Temperature, 
Limiting  nutrients,  Wastewater  disposal 

Model  predictions  of  penphyton  biomass,  as  a 
function  of  ambient  soluble  reactive  phosphorus 
(SRP)  concentration,  were  compared  against  ob- 
served biomass  accrual  on  natural  and  artificial 
substrates  in  the  Spokane  River,  Washington.  A 
range  in  biomass  was  predicted  based  on  uncertain- 
ties due  to  temperature,  velocity,  accumulation 
period  and  an  empirical  growth  constant  Only  8  of 
47  observed  biomass  values  exceed  the  lowest  bio- 
mass predictions,  which  support  the  contention 
that  the  model  represents  the  maximum  potential 
biomass.  Using  the  SRP  concentration  that  would 
produce  a  threshold  nuisance  biomass  (150-200  mg 
chl  a/sq  m),  an  approach  is  proposed  for  control- 
ling the  stream  distance  for  which  periphytic  bio- 
mass exceeds  the  nuisance  level.  For  the  Spokane 
River,  critical  distance  with  biomass  exceeding  200 
mg  chl  a/sq  m  may  exceed  10  km  unless  SRP  is 
held  below  10  micrograms/L.  (Author's  abstract) 
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FLOW  CYTOMETRY  FOR  ALGAL  STUDIES. 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre 

For  primary  bibliographic  entry  see  Field  7B. 
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RESULTS  OF  THE  HARMFUL  EFFECTS  OF 
SELECTED  WATER  POLLUTANTS  (ANI- 
LINES, PHENOLS,  ALIPHATIC  COM- 
POUNDS) TO  DAPHNIA  MAGNA. 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

R.  Rutin,  M.  Pattard,  K.-D.  Pernak,  and  A. 

Winter. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  495- 

499,  April  1989.  4  tab,  3  ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'Toxicity,  'Testing  procedures,  'Daphnia, 
'Organic  compounds,  Phenols,  Dyes,  Hydrocar- 
bons. 

Using  the  acute  Daphnia  test  (according  to  DIN 
38412,  Part  II,  Daphnia  short-time  test,  German 
Institute  of  Standardization,  1982)  the  EC50,  ECO 
and  EC  100  after  24  and  48  h  test  time  were  calcu- 
lated or  determined  for  70  substances-phenols, 
anilines  and  aliphatic  compounds.  The  results  of 
the  tests  are  given  in  three  tables  according  to 
substance  group.  Evaluation  showed  that  the  toxic- 
ity of  the  substances  (particularly  in  the  case  of 
anilines)  may  be  higher  or  even  substantially  great- 
er when  the  test  period  is  extended  from  24  to  48 
h.  Therefore,  the  extension  of  the  test  period  by  24 
hours  should  always  be  recommended.  (Author's 
abstract) 
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RESULTS  OF  THE  HARMFUL  EFFECTS  OF 
WATER  POLLUTANTS  TO  DAPHNIA  MAGNA 
IN  THE  21  DAY  REPRODUCTION  TEST. 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

R.  Kuhn,  M.  Pattard,  K.-D.  Pernak,  and  A. 

Winter. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  501- 

510,  April  1989.  fig,  tab,  ref. 

Descriptors:  'Bioindicators,  'Toxicity,  'Daphnia, 
'Water  pollution  effects,  'Testing  procedures,  Re- 
production, 'Organic  compounds,  Cadmium, 
♦Metals,  Chlorinated  hydrocarbons,  Esters,  Alco- 
hols, Hydrocarbons,  Phenols. 

Investigations  were  carried  out  to  determine  the 
'no  observed  effect  concentration'  (NOEC)  of  73 
environmentally  relevant  substances  in  the  21  day 
Daphnia  reproduction  test.  The  test  was  conducted 
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in  line  with  the  provisional  procedure  proposed  by 
the  West  German  Federal  Environmental  Agency 
(Unweltbundesamt)  (as  of  1  January  1984).  Daph- 
nia  magna  Straus  was  used  as  the  test  organism. 
Evaluation  parameters  for  fixing  the  NOEC  were 
the  mortality  of  the  parent  animals,  the  reproduc- 
tion rate  and  the  appearance  of  the  first  offspring 
during  the  test  period.  The  concentrations  of  sub- 
stances in  the  test  preparations  were  chemically 
quantified.  The  NOEC  values  obtained  for  ethyl 
parathion,  bis(tri-n-butyltin)oxide  and  the  active 
ion  Cd  (II)  were  in  the  concentration  range  1  ng/L 
to  1  microg/L  for  13  tested  substances  in  the  range 
I  microgram/L  to  <0.1  mg/L  and  for  23  sub- 
stances in  the  range  0.1  to  <1  mg/L.  In  further 
evaluation  of  the  results,  it  could  be  calculated  that 
the  substance  concentration  of  the  NOEC  for  three 
substances  was  more  than  3  logs,  in  the  case  of  13 
substances  more  than  2  logs,  for  10  substances  50- 
90  times,  for  24  substances  10-40  times  and  for  14 
substances  5-9  times  lower  than  the  24  h  EC50  of 
the  corresponding  substance.  (Author's  abstract) 
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CALCIUM  BUDGETS  FOR  CATCHMENTS  AS 
INTERPRETED  BY  STRONTIUM  ISOTOPES. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  2K. 
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STORM  PERIOD  HYDROCHEMICAL  RE- 
SPONSE IN  AN  UNFORESTED  SCOTTISH 
CATCHMENT. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
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MANUAL  FOR  SEWAGE  SLUDGE  APPLICA- 
TION TO  CROPLANDS  AND  ORCHARDS. 

Battelle  Environmental  Program  Office,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  5E. 
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INTERIM:  SELECTED  CHEMICAL  RE- 
SEARCH REPORTED  BETWEEN  CONFER- 
ENCES FIVE  AND  SIX. 

Oak  Ridge  National  Lab.,  TN. 

R.  L.  Jolley,  and  J.  D.  Johnson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-011840. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-870524-3,  (1987).  28p,  1  fig,  1 

tab,  55  ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Literature  review,  *Chemical  analy- 
sis, *  Research  priorities,  *  Wastewater  treatment, 
♦Water  treatment,  'Chlorination,  Chemical  treat- 
ment, Public  health,  Industrial  wastewater,  Model 
studies,  Drinking  water,  Pulp  and  paper  industry. 

This  brief  literature  review  summarizes  the  princi- 
pal research  that  was  published  in  the  interval 
between  the  fifth  and  sixth  water  chlorination  con- 
ferences (1984-1987)  and  that  is  not  specifically 
presented  in  this  volume.  The  review  is  divided 
into  major  groupings  and  proceeds  from  that  area 
of  chemistry  that  is  a  fundamental  basis  for  most 
science  (i.e.,  analytical  chemistry)  and  progresses 
to  areas  of  human  health  and  environmental  con- 
cerns: analytical  chemistry,  artifact  problems, 
model  compounds,  humic  acids,  freshwater,  sea- 
water  and  cooling  water,  drinking  water, 
wastewater,  effluents  from  pulp  and  paper  indus- 
try, and  environmental  samples.  (Lantz-PTT) 
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DETERMINATION  AND  ENHANCEMENT  OF 
ANAEROBIC  DEHALOGENATION:  DEGRA- 
DATION OF  CHLORINATED  ORGANICS  IN 
AQUEOUS  SYSTEMS. 

Battelle  Columbus  Div.,  OH.  Cellular  and  Molecu- 
lar Biology  Section. 

D.  T.  Palmer,  T.  G.  Linkfield,  J.  B.  Robinson,  B. 
R.  Sharak  Genthner,  and  G.  E.  Pierce. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 10282. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/054,  September  1988. 
49p,  7  fig,  7  tab,  48  ref.  EPA  Contract  CR811120- 
02-4. 

Descriptors:  *Water  pollution  treatment,  'Biode- 
gradation,  *Dehalogenation,  *Anaerobic  bacteria, 
♦Organic  compounds,  'Wastewater  treatment,  An- 
aerobic digestion,  Chlorobenzoates,  Chromatogra- 
phy, Microbiological  studies. 

Anaerobic  degradation  has  the  potential  of  provid- 
ing efficient  processes  for  destroying  or  detoxify- 
ing many  environmental  pollutants.  Much  interest 
is  currently  focused  on  the  area  of  anaerobic  deg- 
radation of  halogenated  organic  compounds  be- 
cause of  the  toxicity  of  many  of  these  compounds. 
Enrichments  were  made  using  secondary  anaero- 
bic digestor  sludge  (from  Columbus,  OH)  as  an 
inoculum.  Anaerobic  enrichments  containing 
either  r3-or  4-chlorobenzoate.  Degradation  of  4- 
chlorobenzoate  was  not  observed.  Degradation  of 
4-chlorobenzoate  (3CB),  as  measured  by  High 
Pressure  Liquid  Chromatography  (HPLC),  was 
observed  after  10-23  weeks,  first  in  the  nitrate 
enrichment  and  later  in  the  methogenic  enrich- 
ments. Genetic  studies  were  conducted  using  a 
pure  culture  of  strain  DCB-1,  the  dehalogenating 
microorganism  from  Tiedje's  3CB  degrading  con- 
sortium. Strain  DCB-1  was  examined  for  plasmid 
DNA  using  two  different  methods,  alkaline  lysis 
and  salt-cleared  lysis,  but  no  plasmids  were  found. 
Therefore,  it  was  presumed  that  the  dehalogenase 
activity  was  chromasomally  encoded.  Genomic 
DNA  was  extracted  and  purified  using  a  modified 
version  of  the  procedures  previously  used  with 
anaerobes.  A  partial  library  was  generated  by  clon- 
ing large  DNA  fragments  into  the  cosmid  pHC79 
and  small  fragments  into  the  plasmid  pUCB.  To 
aid  in  isolating  recombinants  with  dehalogenase 
activity,  a  rapid  dehalogenase  assay,  based  on  the 
reaction  which  occurs  between  iodine  and  starch, 
was  developed.  (Lantz-PTT) 
W90-00134 


ONSITE  WASTEWATER  DISPOSAL. 

New    Mexico    Health    and    Environment    Dept., 

Santa  Fe.  Environmental  Improvement  Div. 

R.  J.  Perkins. 

Lewis  Publishers,  Chelsea,  MI.  1989.  25  lp. 

Descriptors:  *On-site  waste  disposal,  'Wastewater 
disposal,  'Wastewater  treatment,  Land  disposal, 
Case  studies,  Septic  tanks,  Cesspools,  Evapotran- 
spiration,  Composting,  Disinfection,  Liquid  wastes, 
Site  selection,  Sanitary  engineering. 

The  technology  of  onsite  liquid  waste  disposal  has 
rapidly  advanced  during  the  last  decade.  In  addi- 
tion to  the  rediscovery  of  very  old  and  very  satis- 
factory methods  of  disposal,  new  methods  have 
been  developed  for  application  on  difficult  sites 
(drain  fields,  deep  absorption  trenches,  seepage 
pits,  cesspools,  absorption  beds,  leaching  chambers, 
sand  mounds,  land  application,  evapotranspiration, 
holding  tanks,  composting,  toilets,  and  disinfec- 
tion). These  new  methods  have  been  in  use  long 
enough  that  some  performance  data  are  available. 
It  is  now  possible  to  present  design  criteria,  con- 
struction methods,  and  maintenance  requirements, 
as  well  as  to  identify  potential  problems  for  each  of 
these  systems.  The  designs  presented  in  Part  II  of 
this  book  are  tested  and  proven,  are  addressed  by 
many  states  in  their  regulations,  and  are  suitable 
for  use  both  by  persons  living  an  isolated  existence 
far  removed  from  neighbors  and  by  developers 
planning  waste  disposal  systems  for  subdivisions. 
However,  each  site  has  its  own  climatic  and  physi- 
cal characteristics,  each  installer  has  his  own  tech- 
niques, and  each  user  has  his  own  habits.  The 
purpose  of  this  book  is  to  provide  information 
sufficient  to  allow  a  homeowner,  potential  home- 
owner, contractor,  septic  system  installer,  or  con- 
sulting engineer  to  evaluate  the  future  site  of  a 
liquid  waste  disposal  system,  to  identify  any  poten- 
tial problems,  and  to  select  and  design  a  system 
that  will  provide  adequate  protection  at  minimal 
cost.  (Lantz-PTT) 
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WATER  AND  WASTEWATER  FINANCE  AND 
PRICING. 

Young  (Arthur)  and  Co.,  Charlotte,  NC. 

G.  A  Raftelis. 

Lewis  Publishers,  Chelsea,  MI.  1989.  220p. 

Descriptors:  'Financing,  'Water  treatment,  'Pric- 
ing, 'Economic  aspects,  'Wastewater  treatment, 
Utilities,  Costs,  Capital  costs,  Capital  sewage  rate, 
Water  rates. 

This  book  is  a  comprehensive  guide  to  finance  and 
pricing  for  water  and  wastewater  treatment.  Orga- 
nized in  two  main  sections-(l)  financing  water  and 
wastewater  services;  (2)  water  and  wastewater 
pricing-this  book  covers  everything  from  privat- 
ization and  setting  rate  structures  to  long-term  and 
short-term  financing.  Traditional  and  innovative 
financing  methods  and  pricing  structures  are  also 
provided.  This  technical  guide  and  management 
tool-using  examples  throughout-shows  the  com- 
plete picture  of  capital  financing  and  how  to  keep  a 
utility  operating  on  an  environmentally  feasible 
and  economically  sound  basis.  Chapter  headings 
include:  (1)  capital  and  financial  planning  for  water 
and  wastewater  utilities;  (2)  bonds,  short-term  fi- 
nancing, and  credit  enhancements;  (3)  capital  re- 
covery charges;  (4)  privatization;  (5)  selecting  the 
appropriate  capital  and  financial  plan;  (6)  water 
and  wastewater  pricing  process;  (7)  identification 
of  revenue  requirements;  (8)  determination  of  cost 
of  service;  (9)  designing  a  water  and  wastewater 
rate  structure;  and  (10)  comparing  water  and 
wastewater  rates  among  utilities.  (Lantz-PTT) 
W90-00176 


GASSING  OF  BIOSUSPENSIONS  IN  BUBBLE 
COLUMN  AND  LOOP  REACTORS  (BEGA- 
SUNG  VON  BLOSUSPENSIONEN  IN  BLASEN- 
SAEUIEN  UND  SCHIAUFENREAKTOREN). 

Stuttgart  Univ.  (Germany,  F.R.).   Fakultaet   13  - 

Verfahrenstechnik. 

G.  Mueller. 

Available   from    National   Technical    Information 

Service,    Springfield,    VA    22161     is    TIB/B87- 

81426/GAR.  Price  codes:  Ell  in  paper  copy,  A01 

in  microfiche.  April  1986.   133p,  57  fig,  1  tab,  82 

ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Aeration,  Mathematical 
models,  Gas  velocity,  Bubble  size,  Bubble  distribu- 
tion. 

In  the  aeration  tanks  of  biological  wastewater  puri- 
fication plants,  oxygen  is  consumed  in  the  aerobic 
metabolism  of  microorganisms.  As  a  rule,  oxygen 
is  supplied  by  gassing  the  sludge/water  suspension 
with  air.  The  parameters  determining  the  gas/ 
liquid  transport,  i.e.  the  void  gas  velocity,  bubble 
size  and  bubble  distribution,  were  determined  using 
the  specific  mass  transfer  coefficient  k  sub  L  a/w 
sub  G.  The  coefficient  is  determined,  for  the  most 
part,  by  the  aerator  characteristics  and  by  the 
coalescence  behavior  of  the  water/sludge  suspen- 
sion. The  influence  of  these  parameters  on  the 
optimum  reactor  height  under  energy  aspects  is 
shown  using  mathematical  models.  The  findings 
suggest  that  the  optimum  reactor  height  is  not 
constant  but  depends  on  the  aerator  parameters, 
the  water  coalescence  characteristics,  and  the  re- 
mixing of  the  liquid  phase.  (Author's  abstract) 
W90-00190 


OPERATION      OF      A     TOWN      DRAINAGE 
SYSTEM    BY    OUTFLOW    CONTROL    ON    A 
RAIN      RESERVOIR      (BEWIRTSCHAFTUNG 
EINES     STADTISCHEN     ENTWASSERUNGS- 
SYSTEMS  DURCH  ABFLUBSTEUERUNG  AN 
EINEM  REGENRUCKHALTEBECKEN). 
Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl   und   Pruefamt   fuer   Wasserguetewirts- 
chaft  und  Gesundheitsingenieurwesen. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-00191 


HAZARDOUS  WASTE  AND  WASTEWATER 
CHARACTERIZATION  SURVEY,  COLUMBUS 
AFB  MS. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Air     Force     Occupational     and     Rnvim m:.i 

Health  Lab.,  Brooks  AFB,  TX  Human  Systems 
Div. 

F.  E.  Slavich,  R.  A.  Tetla,  and  A  T.  Zimmer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A199  232. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
USAFOEHL  Report  No.  88-076EQ0040FHH, 
June  1988.  Final  Report.  91p,  5  fig,  6  tab,  11  ref,  2 
append. 

Descriptors:  'Hazardous  materials,  *Waste  dispos- 
al, 'Military  installations,  'Wastewater  treatment, 
Solvents,  Oil  wastes,  Surveys,  Water  pollution 
sources,  Chromium,  Cadmium,  Heavy  metals,  Un- 
derground waste  disposal,  Storage  tanks. 

A  wastewater  characterization  and  hazardous 
waste  survey  was  concluded  at  Columbus  AFB  to 
address  problems  concerning  the  discharge  of  in- 
dustrial wastes  to  the  sanitary  sewer  system  and 
subsequently  to  the  base  wastewater  treatment 
plant.  The  treatment  plant  is  authorized  to  dis- 
charge to  the  Tombigbee  waterway  under  the  state 
of  Mississippi  National  Pollutant  Discharge  Elimi- 
nation System  (NPDES)  Permit  Program.  The  re- 
sults of  the  hazardous  waste  survey  indicate  that 
shop  wastes  are  being  properly  contained,  labeled 
and  transported.  Waste  oils,  solvents  and  fuels  are 
sent  to  underground  storage  tanks  that  have  not 
been  properly  leak  tested.  Most  of  the  oil/water 
sludge  waste  is  being  pumped  into  an  underground 
holding  tank,  for  disposal  by  the  contractor  every 
three  years.  This  practice  is  unacceptable.  The 
results  of  the  wastewater  survey  indicate  that  both 
the  parts  Cleaning  Shop,  and  the  Corrosion  Con- 
trol Shop,  are  discharging  substantial  amounts  of 
priority  pollutants  into  the  sanitary  system  which 
are  still  being  found  in  the  treatment  plant  effluent. 
High  levels  of  chromium  and  cadmium  were  also 
discharging  to  the  sanitary  sewer.  The  lenient  pa- 
rameters of  the  State  of  Mississippi  NPDES  permit 
do  not  cover  the  priority  pollutants  that  discharge 
directly  into  the  Tombigbee  waterway.  (Lantz- 
PTT) 
W90-00240 


APPLICATION  OF  A  HAZARDOUS  WASTE 
MANAGEMENT  MODEL  FOR  SELECTED  IN- 
DUSTRIES. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

R.  W.  Peters,  C  A.  Wentz,  S.  Y.  Chiu,  L.  E. 
Martino,  and  L.  J.  Habegger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-0 12066. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8806 168—1,  (1988).  21p,  5  fig,  2 
tab,  8  ref.  DOE  Contract  W-31-109-ENG-38. 

Descriptors:  'Hazardous  materials,  'Hazardous 
wastes,  'Wastewater  treatment,  'Waste  manage- 
ment, 'Model  studies,  Recycling,  Waste  recovery, 
Lime,  Ion  exchange,  Reverse  osmosis,  Electrodia- 
lysis,  Costs,  Economic  aspects. 

Rather  than  modifying  or  adding  other  end-of-the- 
pipe  treatment  technologies  to  cope  with  the  ever 
more  stringent  discharge  limits  being  placed  on 
industries,  the  recent  development  of  waste  mini- 
mization-waste reduction  practices  has  furnished  a 
focal  point  to  address  pollution  prevention  or  mini- 
mization. Based  on  mass  balance  information, 
waste  minimization  involves  various  practices,  in- 
cluding material  substitution;  process  technology 
improvement;  equipment  improvement;  and  recy- 
cle, reuse,  and  recovery.  An  essential  element  for 
any  successful  waste  minimization  involves  the  de- 
velopment of  a  waste  tracking  program.  The  track- 
ing program  assists  in  the  evaluation  of  various 
waste  minimization  alternatives  being  considered. 
Using  data  provided  from  several  plating  shops, 
various  treatment  technologies  were  evaluated 
with  regard  to  their  effect  on  the  quantities  of 
waste  requiring  disposal.  The  treatment  processes 
considered  include  lime  softening,  cation  ex- 
change, reverse  osmosis,  and  electrodialysis.  Lime 
softening  appears  to  be  most  cost-effective  treat- 
ment of  those  technologies  considered.  Significant 
cost  savings  occur  as  a  result  of  minimizing  the 
water  content  in  the  waste  requiring  disposal.  (Au- 
thor's abstract) 


W90-00241 


DEMONSTRATION  AND  EVALUATION  OF 
THE  CAPTOR  PROCESS  FOR  SEWAGE 
TREATMENT. 

Water  Research  Centre,  Sievenage  (England) 
P.  F.  Cooper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 18665. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/060,  October  1988.  112 
p,  21  fig,  34  tab,  12  ref,  append.  EPA  Contract 
CR-810911. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  Pilot  plants,  CAPTOR,  Biological 
wastewater  treatment,  Biomass,  Activated  sludge, 
Economic  aspects,  Suspended  solids,  Economic 
evaluation,  Performance  evaluation. 

The  Water  Research  Centre  (WRC)  and  Severn- 
Trent  Water  Authority  conducted  a  full-scale  eval- 
uation of  the  process  for  uprating  the  activated 
sludge  plant  and  Freehold  Water  Reclamation 
Works  (near  Stourbridge  in  the  West  Midlands  of 
England)  achieve  year-round  nitrification.  The 
process  suffered  from  several  major  operation 
problems.  This  report  describes  how  these  prob- 
lems were  tackled  by  research  and  development 
work  carried  out  on  a  pilot-scale  work  at  the 
WRC's  Stevenage  Laboratory  and  a  demonstration 
plant  at  Freehold,  before  implementation  on  the 
full-scale  plant  at  Freehold.  The  first  problem  was 
that  the  CAPTOR  particles  would  not  mix  with 
the  liquor  but  remained  floating  at  the  liquid  sur- 
face. This  problem  was  successfully  overcome  by 
modifying  the  system  to  a  spiral-roll  arrangement. 
The  second  problem  was  that  the  CAPTOR  parti- 
cle cleaners  were  not  reliable  enough.  The  Mark  II 
particle  cleaners  made  by  Simon-Hartley  were  a 
considerable  improvement  upon  the  Mark  I  clean- 
er but  still  did  not  reach  the  level  of  reliability 
needed.  The  third  problem  was  that  of  mal-distri- 
bution  of  the  pads  in  the  tank.  This  was  overcome 
by  modification  to  the  liquid  flow  pattern  in  the 
system.  The  final  practical  problem  was  that  the 
performance  of  the  system  was  very  adversely 
affected  by  the  very  high  level  of  suspended  solids 
in  the  CAPTOR  sewage  effluent.  The  pilot  scale 
work  tried  several  ways  of  reducing  this  problem 
but  did  not  find  a  satisfactory  answer.  The  work 
showed  that  it  was  possible  to  raise  the  biomass 
concentration  in  the  CAPTOR  unit  to  6000-8000 
mg/L  but  it  also  showed  that  the  respiration  rate 
of  the  biomass  in  the  pads  is  less  than  the  same 
biomass  if  freely  suspended  and  less  than  normal 
activated  sludge.  Several  variants  of  the  CAPTOR 
process  were  tried  out  in  the  pilot  and  full-scale 
systems.  An  economic  evaluation  of  the  CAPTOR 
varients  was  carried  out.  If  the  problem  of  the  high 
suspended  solids  concentration  in  the  CAPTOR 
state  effluent  could  be  overcome,  the  process 
would  look  much  more  attractive  for  uprating 
existing  activated  sludge  plants  to  achieve  nitrifica- 
tion but  at  the  present  time  it  is  doubtful  if  the 
process  is  economical.  (Lantz-PTT) 
W90-00254 


INVESTIGATIONS  ON  TREATMENT  OF 
WASTEWATER  AND  SLUDGE,  NITRIFICA- 
TION AND  REDUCTION  OF  PHOSPHATES  IN 
LIME  PRE-PRECIPITATION  WITH  SUBSE- 
QUENT AEROBIC  STABILIZATION  (UNTER- 
SUCHUNGEN  ZUR  ABWASSER-UND 

SCHLAMM-HYGIENISIERUNG,  NITRIFIKA- 
TION  UND  PHOSPHATVERMINDERUNG  BEI 
DER  KALKVORFALLUNG  MIT  NACHFOL- 
GENDER  AEROBER  STABILISIERUNG). 
Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst, 
fuer  Tiermedizin  und  Tierhygiene. 
S.  Ostertag. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80036/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  1986.  157p,  24  fig,  44  tab,  149  ref. 
English  summary. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Lime,  'Salmonella,  Primary  sludge,  Feces, 
Ventilation. 


In  the  context  of  wastewater  ans  sludge  n 

and    hygiene   in.  were   carried 

mparative  hygiene  investigations  were 
done  with  the  use  of  lime  or  hme/Lc  (2  (  )  in 
precipitation  and  simultaneous  precipitation  Large 
scale  experiments  were  concerned  with  the  disin- 
fection effect  of  burnt  lime  on  dehydrated  sewage 
sludge.  Investigations  were  alvi  made  with  lime  on 
the  half  technical  scale,  and  the  primary,  excess 
and  feces  sludges  from  the  different  phases  of  the 
experiment  were  examined  The  effect  of  lime  on 
test  salmonella  in  crude  water  and  in  primary 
sludge  was  determined  for  the  possibility  of  infec- 
tious disease  In  pre-precipitation  with  lime  up  to  a 
pH  value  of  11.0,  there  was  no  elimination  of  the 
salmonella  from  the  crude  wastewater  Concentra- 
tion experiments  with  lime  showed  that  ventilation 
supported  the  disinfectant  effect  of  the  lime  doses 
However,  very  small  quantities  of  339  kg  CaO/ 
tonne  of  TS  (burnt  lime)  were  sufficient  to  kill  the 
salmonella.  (Author's  abstract) 
W90-00258 


DEVELOPMENT  AND  INVESTIGATION  Or  \ 
PROCESS  FOR  THE  ELECTROCHEMICAL 
TREATMENT  OF  WASTEWATER  (ENTWICK- 
LUNG  UND  UNTERSUCHUNG  LINES  VLR- 
FAHRENS  ZUR  ELEKTROCHEMISCHLN 
AUFBEREITUNG  VON  ABWASSER). 
Technische  Univ.  Muenchen,  Garching  (Germany, 
F.R.).  Anorganische-Chemisches  Inst 
D.  Wabner. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
82029/GAR.  E09  in  paper  copy,  A01  in  micro- 
fiche. Contract  02-WA-283,  1986.  98p,  39  fig,  18 
tab,  51  ref.  English  summary. 

Descriptors:  'Wastewater  treatment,  'Organic 
wastes,  'Electrochemistry,  Electrolytic  oxidation, 
Lead-dioxide-anodes,  Ozone,  Phenols,  Toluenesul- 
foacid,  Lignines,  Pyridine,  Papermill  wastes,  Phar- 
maceutical wastes.  Polishing. 

An  electrochemical  process  is  presented  for  the 
oxidative  degradation  of  organic  substances  in 
water.  This  electrolytic  oxidation  with  lead-diox- 
ide-anodes uses  an  undivided  type  of  cell.  Hy- 
droxyl  radicals,  which  are  evolved  in  high  concen- 
trations during  water  electrolysis  as  a  primary  step 
of  ozone,  are  the  oxidizing  agent.  The  lifetime  of 
the  active  layer  of  electrodes  is  tested.  New  coat- 
ings are  developed  as  well  as  a  new  method  of 
pretreatment  of  the  titanium  carrier.  Investigations 
of  degradation  are  carried  out  with  phenols,  chlo- 
rine phenols,  p-toluenesulfoacid,  lignine  like  com- 
pounds (chlorolignines,  ligninesulfonate),  lead  or- 
ganyles,  pyridine,  laundry  wastewater,  pool  water, 
papermill  wastewater,  and  pharmaceutical 
wastewater.  The  degradation  process  is  combined 
as  well  with  the  conventional  activated  sludge. 
'Electrolytic  oxidation'  is  suggested  for  degrada- 
tion of  process  wastewaters  and  for  use  as  a  polish- 
ing step  after  conventional  degradation  methods. 
The  elimination  of  lead  compounds  should  be  de- 
veloped in  the  future.  Also  the  high  disinfection 
power  of  the  electrolytic  oxidation  should  be  in- 
vestigated further.  Out  of  this  a  method  a  decentral 
treatment  of  water  in  cases  of  disaster  could  be 
developed.  (Author's  abstract) 
W90-00268 


DEWATERING  BEHAVIOUR  OF  SEWAGE 
SLUDGE  WITH  INORGANIC  AND  MACRO- 
MOLECULAR  MEANS  OF  FLOCCULATION 
(ENTWAESSERUNGSVERHALTEN  EINES 

FAULSCHLAMMES    MIT    ANORGANISCHEN 
UND  MAKROMOLEKULAREN). 
Technische  Univ.  Braunschweig  (Germany,  F.R.). 
M.  Prescher. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
81282/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  1987.  149p,  64  fig,  20  tab,  95  ref. 
English  summary. 

Descriptors:  'Wastewater  treatment,  'Dewatering, 
'Sludge  drying,  'Sludge,  Metal  salts,  Organic  ma- 
cromolecules,  Flocculation,  Ash,  Lime,  Hydrox- 
ide. 


122 
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Waste  Treatment  Processes — Group  5D 


A  community  sewage  sludge  after  conditioning 
with  inorganic  hydrolyzing  metal  salts  and  organic 
macro-molecules  soluble  in  water  resulted  in  the 
original  solid  content  increasing  from  3%  by 
weight  to  35%  by  weight  when  the  sludge  was 
dewatered  by  computer  controlled  pressure  filtra- 
tion. It  was  found  that  although  destabilization 
with  FeC13  leads  to  satisfactory  separation  of 
sludge  water  from  the  solid  particles,  the  concen- 
tration by  flocculation  with  its  essential  sludge 
additives  for  dewatering  (such  as  ash  and  lime) 
contradict  the  required  result  of  reducing  the 
volume.  However,  the  use  of  non-ionic  and  anionic 
polymers  for  flocculation  gives  good  dewatering 
results  but  also  has  the  same  disadvantage.  Cationic 
polyacrylic  amide  derivatives,  which  supplied  the 
best  dewatering  results  at  minimum  concentrations, 
proved  best.  A  distinctly  higher  mechanical  stabili- 
ty was  found  in  contrast  to  inorganic  hydroxide 
flocculants.  (Author's  abstract) 
W90-00272 


POSSIBILITIES  OF  PRODUCING  DIGESTER 
GAS  IN  MUNICIPAL  SEWAGE  TREATMENT 
(MOEGLICHKEITEN  DER  FAULGASPRO- 
DUKTION  IN  KOMMUNALEN  KLAERANLA- 

GEN). 

Fraunhofer-Gesellschaft      zur     Foerderung     der 
Angewandten  Forschung  e.V.,  Karlsruhe  (Germa- 
ny, F.R.).  Inst,  fuer  Systemtechnik  und  Innova- 
tionsforschung. 
P.  Kunz,  and  D.  Toussaint. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
81912/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  July  1986.  39p,  16  fig,  6  tab.  English 
summary. 

Descriptors:  'Wastewater  treatment,  *Sludge  di- 
gestion, *Power  plants,  *Digester  gas.  Modular 
cogeneration  plants. 

Different  steps  are  proposed  and  practically  exam- 
ined which  will  allow  efficient  operation  of  modu- 
lar cogeneration  power  plants  in  smaller  sewage 
treatment  plants.  This  requires  adaptation  of  the 
process  of  sewage  and  sludge  treatment  to  the 
demands  and  possibilities  of  modular  cogeneration 
plants,  and  control  of  digester  gas  yield  in  such  a 
way  as  to  obtain  sufficient  digester  gas  when  it  can 
be  used  to  the  greatest  advantage.  (Author's  ab- 
stract) 
W90-00275 


SEQUENCING  BATCH  ANAEROBIC  REAC- 
TOR FOR  TREATING  PIGGERY 
WASTEWATER. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
N.  Wun-Jern. 

Biological  Wastes  BIWAED,  Vol.  28,  No  1  p  39- 
51,  1989.  3  fig,  6  tab,  15  ref. 

Descriptors:  *Anaerobic  digestion,  "Wastewater 
reactors,  'Wastewater  treatment,  *Farm  wastes, 
•Animal  wastes,  Waste  disposal,  Wastewater  dis- 
posal, Anaerobic  reactor. 

A  study  was  performed  using  a  16-liter  batch  an- 
aerobic reactor  for  treating  piggery  wastewater. 
Operation  of  the  reactor  resembled  that  of  the 
aerobic  sequencing-batch  reactor  process  and  was 
cyclic.  Each  cycle  comprised  settle,  discharge, 
feed  and  react  modes.  Hydraulic  retention  times  of 
15,  10,  5,  3,  and  1  day  were  investigated.  Liquid- 
solid  separation  within  the  reactor  occurred  read- 
ily without  the  aid  of  flocculating  agents,  leading 
to  the  development  of  a  sludge  blanket  which 
could  be  expanded.  Sludge  retention  times  exceed- 
ed the  hydraulic  retention  time  by  a  wide  margin. 
For  total  chemical  oxygen  demand  and  total  bio- 
chemical oxygen  demand  loading  rates  of  0.40-6.45 
and  0.20-2.45  g/l/day,  reductions  ranged  from  53- 
85  %  and  68-89  %,  respectively.  Transient-state 
gas  quality  was  very  stable  and  methane  content 
ranged  between  76  and  80  %.  Rising  gas  bubbles 
did  resuspend  some  settled  sludge  during  settle 
leading  to  quantities  of  suspended  material  leaving 
the  reactor.  The  reactor  required  very  little  opera- 
tor attention  since  it  was  effectively  controlled  by 
a  microprocessor   controller.    (Author's   abstract) 


W90-00308 


EFFECTS  OF  ANIMAL  WASTE  CONTROL 
PRACTICES  ON  NONPOINT-SOURCE  PHOS- 
PHORUS LOADING  IN  THE  WEST  BRANCH 
OF  THE   DELAWARE   RIVER   WATERSHED. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Environmental  Protec- 
tion. 

For  primary  bibliographic  entry  see  Field  5G 
W90-00331 


LAND  USE  IMPACTS  OF  PRIVATE  SEWAGE 
SYSTEMS  IN  WISCONSIN. 

Wisconsin  Univ.,   Madison.   Dept.  of  Urban  and 

Regional  Planning. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-00336 


ASSESSMENT  OF  TOXIC  METAL  BIOSORP- 
TION  BY  ACTIVATED  SLUDGE  FROM  THE 
TREATMENT  OF  COAL-GASIFICATION  EF- 
FLUENT OF  A  PETROCHEMICAL  PLANT. 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Microbiology. 

H.  C.  Kasan,  and  A.  A.  W.  Baecker. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  795- 

800,  July  1989.  3  fig,  2  tab,  34  ref. 

Descriptors:  *Toxic  wastes,  'Industrial 
wastewater,  'Wastewater  treatment,  'Activated 
sludge,  'Heavy  metals,  'Chelation,  'Bioaccumula- 
tion,  'Coal  gasification  wastes,  Nickel,  Copper, 
Iron,  Zinc,  Chromium,  Isotherms. 

A  standardized  EDTA  treatment  was  used  to  che- 
late sludge-bound  metal  ions  from  activated  sludge 
from  the  coal-gasification  effluent  of  a  petrochemi- 
cal plant.  The  sludge  was  then  equilibrated  with 
solutions  increasing  to  100  mg/1  Ni,  Cu,  Fe,  Zn 
and  Cr  individually  and  in  combination.  Metal 
biosorption  by  sludge  was  quantified  and  adsorp- 
tion was  analyzed  at  25  and  37  C  using  Nelson's 
interpretation  of  the  Langmiur  Model.  Adsorption 
of  Ni,  Cr,  Cu  and  Fe  increased  independently  of 
temperature  when  applied  as  single  solutions, 
whereas  Cr  and  Fe  adsorption  diminished  at  37  C 
when  applied  as  mixtures  of  all  metals.  Affinity 
series  constructed  from  Nelson  equilibrium  con- 
stants derived  from  adsorption  isotherms  showed 
that  Ni  was  removed  with  greatest  efficiency  from 
single  solutions  but  with  less  efficiency  from  mix- 
tures, suggesting  that  Ni  site-specificity  may  occur. 
(Author's  abstract) 
W90-00410 


MODELING  OF  AN  OZONE-WASTEWATER 
SYSTEM'S  KINETICS. 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Dept.  of  Civil  Engineering. 

S.  Farooq,  and  M.  Ahmed. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  809- 

815,  July  1989.  4  fig,  6  tab,  26  ref.  Saudi  Arabian 

National    Center    for    Science    and    Technology 

Grant  SANCST  AR-3-018. 

Descriptors:  'Wastewater  treatment,  'Ozone, 
'Mass  transfer,  'Kinetics,  'Chemical  oxygen 
demand,  Mathematical  models. 

The  mass  transfer  of  ozone  into  aqueous  solution  is 
important  in  both  disinfection  and  reduction  of 
organic  matter,  i.e.  the  more  ozone  transferred  into 
the  solution  the  better  the  disinfection  and  the  less 
the  amount  of  organic  matter  left  in  the  effluent. 
The  mathematical  model  proposed  by  Sheffer  and 
Esterson  for  an  ozone-tap  water  system  is  modified 
to  predict  the  amount  of  ozone  input  required  for  a 
given  ozone  residual,  and  COD  in  an  actual  ozone- 
wastewater  system.  Knowing  the  amount  of  ozone 
needed  as  input  to  obtain  a  specific  ozone  residual 
in  a  given  wastewater  can  prevent  wastage  of 
ozone  and  conserve  energy  for  a  required  degree 
of  treatment.  The  values  of  ozone  mass  transfer 
rate,  ozone  decomposition  rate  and  ozone  reaction 
rate  obtained  by  using  the  proposed  model  are 
similar  to  the  values  reported  in  the  literature. 
Thus  it  may  be  concluded  that  both  the  data 
obtained  and  the  model  developed  in  this  study  are 


valid.  This  model  could  be  used  to  predict  the 
amount  of  ozone  input  required  for  a  desired  ozone 
residual,  and  COD  in  an  ozone-wastewater  system. 
Knowning  the  amount  of  ozone  concentration  in 
the  wastewater  can  prevent  wastage  of  ozone  and 
conserve  energy.  (Author's  abstract) 
W90-00412 


PERFORMANCE  EVALUATION  OF  BIOFILM 
REACTORS  USING  GRAPHICAL  TECH- 
NIQUES. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
M.  T.  Suidan,  Y.  T.  Wang,  and  B.  R.  Kim. 
Water  Research  WATRAG,  Vol.  23,  No.  7  p  837- 
844,  July  1989.  9  fig,  1  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Biofilm  reactors,  'Fluid- 
ized  beds,  'Packed  beds,  Graphical  methods,  No- 
mograms. 

The  dimensionless  steady-state  flux,  J*,  of  substrate 
into  a  biofilm  can  be  expressed  as  a  function  of  the 
concentration  of  substrate  in  the  bulk,  Sb*.  the 
thickness  of  the  stagnant  liquid  layer  surrounding 
the  biofilm,  L*,  and  the  minimum  concentration  of 
substrate  capable  of  sustaining  growth,  Smin*. 
Using  a  simplified  algebraic  expression  that  relates 
J*  to  Sb*,  L*  and  Smin*,  a  series  of  nomograms 
were  developed  that  give  the  performance  of  com- 
pletely mixed  (fluidized-bed)  and  plug-flow 
(packed-bed)  biofilm  reactors  as  a  function  of  proc- 
ess parameters  such  a  hydraulic  retention  time, 
kinetic  constants  and  hydrodynamic  conditions. 
This  procedure,  which  is  presented  in  the  form  of 
design  nomograms,  can  be  used  to  estimate  the 
reactor  empty-bed  detention  time  that  is  needed  to 
achieve  a  certain  degree  of  waste  stabilization 
when  operated  at  steady-state.  Biofilm  reactors 
that  are  amenable  to  analysis  using  this  procedure 
include  fluidized-bed  and  packed-bed  anaerobic, 
aerobic  or  anoxic  reactors.  It  should  be  noted  that 
in  the  development  of  the  nomograms,  the  mod- 
eled substrate  was  assumed  to  be  the  rate-limiting 
substrate  throughout  the  biofilm  reactor.  Thus  the 
nomograms  do  not  consider  the  potential  for  dual- 
substrate  limitation.  (Author's  abstract) 
W90-00416 


FILTRATION  STUDIED  WITH  ENDOSCOPES. 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-00419 


DENITRIFICATION  IN  A  TRICKLING  FILTER 
BIOFILM  STUDIED  BY  A  MICROSENSOR 
FOR  OXYGEN  AND  NITROUS  OXIDE. 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

N.  P.  Revsbech,  P.  B.  Christensen,  L.  P.  Nielsen, 

and  J.  Sorensen. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  867- 

871,  July  1989.  4  fig,  24  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Trickling  filters,  'Biofilms, 
'Nitrates,  'Denitrification,  'Oxygen,  'Nitrogen 
oxides,  Microsensors. 

A  newly  developed  microsensor  for  oxygen  and 
nitrous  oxide  was  used  to  study  denitrification  in  a 
trickling  filter  biofilm  where  the  reduction  of  the 
denitrification  intermediate  nitrous  oxide  was  in- 
hibited with  acetylene.  The  experimentally  ob- 
tained nitrous  oxide  profiles  and  a  diffusion-reac- 
tion model  were  used  to  obtain  microprofiles  of 
denitrification.  Denitrification  was  restricted  to 
deeper  anaerobic  layers  of  the  biofilm.  Both  the 
total  intensity  and  the  thickness  of  the  denitrifying 
zone  increased  when  the  N03(-)  concentration  in 
the  bulk  waterphase  was  elevated  from  200  to  750 
microM.  Addition  of  5  mM  acetate  plus  0.2%  yeast 
extract  resulted  in  a  considerable  stimulation  of  the 
total  activity,  but  the  thickness  of  the  denitrifica- 
tion zone  decreased.  Photosynthetic  activity  inhib- 
ited denitrification  by  introduction  of  oxygen  into 
the  deeper  layer.  (Author's  abstract) 
W90-00420 


123 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


IDENTIFICATION  OF  FILAMENTOUS 
MICROORGANISMS  FROM  ACTIVATED 
SLUDGE:  A  COMPROMISE  BETWEEN 
WISHES,  NEEDS  AND  POSSIBILITIES. 

Vysoka   Skola   Chemicko-Technologicka,    Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Wanner,  and  P.  Grau. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  883- 

891,  July  1989.  5  fig,  38  ref. 

Descriptors:  *Wastewater  treatment,  *Activated 
sludge,  'Bulking  sludge,  *Foaming,  'Filamentous 
bacteria,  'Biological  wastewater  treatment,  Eikel- 
boom  types,  Algae. 

An  excessive  appearance  of  filamentous  microor- 
ganisms in  the  biocenosis  of  activated  sludge  leads 
to  two  nuisance  cases:  activated  sludge  debulking 
and  activated  sludge  foaming.  A  proper  identifica- 
tion of  filamentous  microorganisms  enables:  (1)  to 
predict  what  kind  and  which  extent  of  problem  is 
to  be  expected,  (2)  to  estimate  the  causes  of  the 
presence  of  the  filaments  in  the  biocenosis,  and  (3) 
to  rectify  the  bulking  and  foaming  problems.  A 
review  of  the  available  techniques  for  the  identifi- 
cation of  filamentous  microorganisms  indicates  that 
the  knowledge  of  a  correct  taxonomic  identifica- 
tion of  filamentous  microorganisms  is  helpful  but 
not  absolutely  necessary  for  preventing  or  curing 
the  bulking  and  foaming  problems.  Therefore,  the 
identification  to  types  according  to  Eikelboom  is 
quite  sufficient.  Most  of  Eikelboom's  types  can  be 
classified  into  4  groups  on  the  basis  of  their  similar- 
ity, occurrence  under  the  same  operation  condi- 
tions and  causing  of  the  same  problems:  (1)  oxic 
zone  growers  S  (Sphaerotilus-like  microorga- 
nisms), (2)  oxic  zone  growers  C  (Cyanophycae-like 
microorganisms,  i.e.  Leucothrix,  Thiothrix  and 
Type  021N),  (3)  all  zone  growers  A  (Microthrix 
parvicella  and  other  heterotrophic  microorganisms 
capable  of  utilizing  substrate  not  only  under  oxic 
conditions),  and  (4)  foam-forming  microorganisms 
F  Nocardia  spp,  Nostocoida  limicola,  Type  0092 
and  other  microorganisms  producing  biosurfac- 
tants).  Further  metabolic  studies  of  all  filamentous 
microorganisms  occurring  in  bulking  or  foaming 
activated  sludges  are  necessary  for  a  more  accurate 
classification  into  the  groups.  The  classification 
into  4  groups  reflects  the  most  frequent  bulking 
and  foaming  problems  in  wastewater  treatment 
practice.  (Author's  abstract) 
W90-00422 


OCCURRENCE  OF  CHLOROBENZENES  AND 
PERMETHRINS  IN  TWELVE  U.K.  SEWAGE 
SLUDGES. 

Water  Research  Centre,  Medmenham  (England). 
H.  R.  Rogers,  J.  A.  Campbell,  B.  Crathorne,  and 
A.  J.  Dobbs. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  913- 
921,  July  1989.  3  fig,  8  tab,  26  ref. 

Descriptors:  'Wastewater  analysis,  'Sludge  analy- 
sis, 'Chlorinated  hydrocarbons,  'Permethrins,  'In- 
secticides, Gas  chromatography,  Chlorobenzenes, 
Sludge  disposal. 

An  analytical  method  for  the  determination  of 
chlorobenzenes  and  cis-permethrin  and  trans-per- 
methrin  in  sewage  sludge  is  described  and  method 
performance  data  presented.  Twelve  U.K.  sewage 
sludges  of  varying  catchment  and  treatment  were 
analyzed  for  1 1  chlorobenzenes  and  cis-permethrin 
and  trans-permethrin.  The  1 1  chlorobenzenes  oc- 
curred at  concentrations  of  the  order  of  <0.01- 
40.2  mg/kg  (dry  wt)  with  the  disubstituted  com- 
pounds being  the  most  abundant.  There  was  a 
general  reduction  in  concentration  with  increased 
chlorine  substitution.  Pentachlorobenzene  was  not 
detected  in  any  of  the  samples  analyzed.  The  rela- 
tive abundance  of  chlorobenzene  concentration  re- 
flects their  widespread  industrial  and  domestic 
usage.  Both  cis-permethrin  and  trans-permethrin 
were  detected  in  sewage  sludges  in  the  range 
<0.15  (not  detected)  to  40.8  mg/kg  (dry  wt)  and 
in  most  of  the  sludges  the  ratio  cis/trans  was 
similar  to  that  in  commercial  formulations.  Four 
sewage  sludge  samples  from  a  single  treatment 
works  were  collected  over  a  period  of  a  year  and 
the  range  of  concentrations  of  chlorobenzenes  and 
permethrins  in  these  samples  was  comparable  to 


that  found  in  the  survey  of  12  sludges  from  dif&I 
cut  works.  I  he  fact  that  determinants  were  some- 
times not  detected  in  samples  may  be  due  to  thc- 
batch  nature  of  industrial  chemical  production 
Organic  contaminants  in  sewage  sludge  could 
cause  environmental  effects  when  sludge  is  applied 
to  agricultural  land  or  when  it  is  disposed  at  sea  In 
either  case  it  is  not  possible  at  present  to  determine 
a  'safe'  level  for  chlorobenzenes  or  permethrin  in 
sludge  but  the  indications  are  that  the  concentra- 
tion ranges  reported  here  are  unlikely  to  cause 
immediate  concern.  In  the  case  of  application  to 
land,  former  studies  suggest  that  organic  contami- 
nants added  to  soil  in  sludge  at  total  rates  compara- 
ble to  those  for  agricultural  pesticides  may  be 
acceptable.  (Author's  abstract) 
W90-00426 


IMPACT  OF  TOXIC  CHEMICALS  ON  LOCAL 
WASTEWATER  TREATMENT  PLANT  AND 
THE  ENVIRONMENT. 

Toledo  Univ.,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00448 


METHANOGENIC  TOXICITY  REDUCTION 
OF  2,4-DINITROPHENOL  BY  OZONE. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

Y.  Wang,  P.  Pai,  and  J.  L.  Latchaw. 
Hazardous     Waste     and     Hazardous     Materials 
HWHME2,  Vol.  6,  No.  1,  p  33-41,  Winter  1989.  6 
fig,  2  tab,  13  ref.  DOI  project  no.  87-03. 

Descriptors:  'Bioassay,  'Phenols,  'Wastewater 
treatment,  'Ozonation,  'Wastewater  reactors, 
•Methane,  'Biodegradation,  'Toxicity,  Dinitro- 
phenol,  Biochemical  methane  potential,  Anaerobic 
toxicity  assay. 

Two  types  of  batch  studies,  the  Biochemical  Meth- 
ane Potential  and  the  Anaerobic  Toxicity  Assay, 
were  performed  on  ozonated  and  unozonated  2,4- 
dinitrophenol  to  evaluate  the  anaerobic  biodegra- 
dability  and  toxicity  of  this  refractory  priority  pol- 
lutant induced  by  ozone.  Both  acetic  acid  and 
phenol  supplemented  cultures  were  used  to  allow 
an  independent  evaluation  of  toxicity  toward  the 
specific  bacterial  groups  in  a  mixed  methanogenic 
culture.  The  reduction  was  achieved  by  ozonation. 
However,  the  toxicity  of  ozonation  products  to  the 
methanogenic  culture  was  reduced  as  ozone  doses 
were  increased.  The  toxicity  of  ozonation  products 
formed  with  40-60%  COD  reduction  decreased 
rapidly  independent  of  both  the  pH  during  the 
ozonation  reaction  and  the  substrate  used  in  the 
ATA  tests.  (Author's  abstract) 
W90-00459 


of  1986.  It  offers  assistance  in  plant  waste  assess- 
ment and  training  on  how  to  reduce  wasi 
metal  plating  plants  have  benefited  from  Au 
assessment  component  One  training  course,  which 
attracted  33  platers,  has  been  held  on  metal  plating 
waste    management     The    program    demonstrates 
that  government  and  industry  can  work  together  in 
a  constructive   way   to  solve   waste  management 
problems.   Environment   Canada  administers  two 
financial  incentive  programs  for  pollution  control 
and  prevention  (Miller-PTT) 
W90-00460 


CATALYTIC  DESTRUCTION  OF  HAZARDOUS 
ORGANICS  IN  AQUEOUS  WASTES:  CONTIN- 
UOUS REACTOR  SYSTEM  EXPERIMENTS. 

Battelle  Pacific  Northwest  Labs  ,  Richland,  WA. 
E.  G.  Baker,  L.  J.  Sealock,  R  S  Burner,  D.  C. 
Elliott,  and  G  G.  Neuenschwander. 
Hazardous     Waste     and      Hazardous     Materials 
HWHME2,  Vol.  6,  No.  1,  p  87-94,  Winter  1989.  4 
fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Hazardous 
materials,  'Organic  compounds,  Methane,  Carbon 
dioxide,  Costs,  Wastewater  reactors. 

A  catalytic  process  for  destroying  hazardous  or- 
ganics  in  aqueous  wastes,  developed  by  Pacific 
Northwest  Laboratory.  Batch  reactor  tests  showed 
that  wide  variety  of  organic  compounds  could  be 
converted  to  innocuous  gases,  primarily  methane 
and  carbon  dioxide,  by  treating  the  wastes  at  350  C 
to  400  C  and  3000  to  4000  psig  in  the  presence  of  a 
nickel  catalyst.  Experiments  in  a  continuous  reac- 
tor system  (CRS)  showed  the  destruction  of  two 
model  organic  compounds,  p-cresol  and  MIBK,  to 
be  first  order.  Using  the  first-order  rate  constants 
calculated  from  the  CRS  reaction  data,  the  calcu- 
lated residence  time  required  for  99.9%  destruction 
in  a  large-scale,  plug-flow  tubular  reactor  is  about 
10  min.  no  catalyst  deactivation  was  noted  except 
in  batch  reactor  tests  with  chlorinated  compounds. 
Pacific  Northwest  Laboratory  is  working  with 
Onsite'Ofsite,  Inc.  to  transfer  the  technology  to 
industry.  Onsite'Ofsite  has  completed  a  prelimi- 
nary design  and  cost  estimate  for  a  commercial 
scale  (150  gpm)  facility.  Based  in  this  cost  estimate, 
the  cost  to  treat  aqueous  wastes  containing  hazard- 
ous organics  would  be  about  $0.02  to  $0.03  per 
gallon.  (Miller-PTT) 
W90-00461 


BIOKINETIC  CONSTANTS  OF  A  MIXED  MI- 
CROBIAL CULTURE  WITH  MODEL  DIESEL 
FUEL. 

Sybron  Chemicals,  Inc.,  Salem,  VA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00463 


SIMPLE  TECHNIQUES  FOR  SOURCE  RE- 
DUCTION OF  WASTES  FROM  METAL  PLAT- 
ING OPERATIONS. 

Environmental  Protection  Service,  Edmonton  (Al- 
berta). Western  and  Northern  Region. 
E.  C.  Tsai,  and  R.  Nixon. 

Hazardous  Waste  and  Hazardous  Materials 
HWHME2,  Vol.  6,  No.  1,  p  67-78,  Winter  1989.  8 
fig,  3  tab,  8  ref. 

Descriptors:  'Industrial  wastes,  'Wastewater  treat- 
ment, 'Water  pollution  control,  'Metal-finishing 
wastes,  Wastewater  management,  Metal  plating 
operations. 

There  are  various  simple  techniques  that  can  be 
used  to  reduce  waste  at  thge  source.  These  simple 
techniques  represent  sound  approaches  for  solving 
the  waste  disposal  problems  faced  by  the  metal 
plating  industry  as  provincial  regulations  and  mu- 
nicipal sewer  use  by-laws  become  more  stringent. 
The  techniques  available  for  source  reduction  of 
wastes  from  metal  plating  operations  may  be 
grouped  into  eight  categories:  (1)  reactive  rinsing, 
(2)  counterflow  rinsing,  (3)  dragout  minimization, 
(4)  dragout  recovery,  (5)  process  modifications/ 
operational  changes,  (6)  material  substitutions,  (7) 
waste  exchange  opportunities,  and  (8)  housekeep- 
ing improvements.  A  technical  assistance  program 
in  waste  reduction  was  initiated  by  Environment 
Canada's  Western  and  Northern  Region  in  the  fall 


IMPROVED  UNDERSTANDING  AND  APPLI- 
CATION OF  HAZARDOUS  WASTE  BIOLOGI- 
CAL TREATMENT  PROCESSES  USING  MI- 
CROBIAL SYSTEMS. 

Tennessee  Univ.,   Knoxville.   Dept.   of  Chemical 

Engineering. 

J.  W.  Blackburn. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,  Vol.  6,  No.  2,  p  173-193,  Spring  1989. 

16  fig,  1  tab,  43  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge  process, 
'Microbial  degradation,  'Hazardous  materials, 
'Biotransformation,  Naphthalene. 

A  systems  analysis  technique,  known  as  the  fre- 
quency response  method,  was  used  to  characterize 
the  system  structure,  and  the  stability  and  robust- 
ness of  naphthalene  biotransformation  in  an  acti- 
vated sludge-type  system.  The  continuous  system 
was  perturbed  with  a  complex  wastewater  feed 
stream  containing  a  sinusoidally-varying  naphtha- 
lene concentration  while  all  other  reactor  operat- 
ing parameters  were  held  nearly  constant.  Time 
series  offgas  analysis  for  naphthalene  provided  a 
sensitive  output  parameter  that  was  readily  meas- 
ured and  related  to  the  naphthalene  reactor  liquid 
concentration.  The  feed  input  pertubation  period 
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was  varied  in  successive  intervals  from  64  to  1  hr, 
and  intervening  sequences  of  constant  naphthalene 
feed  concentration  allowed  the  system  to  relax 
after  each  pertubation  interval.  Using  an  unsteady- 
state,  difference  equation-based  naphthalene  mate- 
rial balance  with  an  assumed  first-order  naphtha- 
lene biotransformation  rate  equation,  a  first-order 
biotransformation  rate  parameter  (or  rate  constant) 
was  calculated  and  was  used  as  an  indicator  for 
interpretation  of  the  unexpectedly  complex,  dy- 
namic naphthalene  biotransformation  activity.  Fre- 
quency response  analysis  of  mixed  microbial  sys- 
tems was  found  to  be  a  feasible  and  useful  tool 
with  which  to  probe  the  dynamic  behavior  of 
biotransformation  activity  in  an  operating  biologi- 
cal treatment  system.  This  information  can  give 
rise  to  new  hypotheses  and,  hopefully,  new  under- 
standing regarding  the  nature  of  biotransformation 
in  complex  systems.  The  resulting  knowledge 
should  also  improve  the  potential  for  process  con- 
trol, optimization,  and  scaleup.  Dynamic  testing 
and  evaluation  protocols  for  activities  in  natural 
and  environmental  microbial  systems  based  on  fre- 
quency response  systems  analysis  methods  are  also 
feasible  and  could  evolve  into  a  process  selection 
criterion  to  maximize  the  success  of  demonstra- 
tions and  field-scale  applications  through  early 
identification  of  the  most  stable  and  robust  process- 
es. (Author's  abstract) 
W90-00465 


SUPPLEMENTAL  CARBON  USE  BY  MICRO- 
ORGANISMS DEGRADING  TOXIC  ORGANIC 
COMPOUNDS  AND  THE  CONCEPT  OF  SPE- 
CIFIC TOXICITY. 

Alaska  Univ.,  Fairbanks.  Water  Research  Center. 
J.  E.  Lindstrom,  and  E.  J.  Brown. 
Hazardous     Waste     and     Hazardous     Materials 
HWHME2,  Vol.  6,  No.  2,  p  195-200,  Spring  1989. 
2  fig,  22  ref. 

Descriptors:  *  Wastewater  treatment,  "Biological 
wastewater  treatment,  *Water  pollution  treatment, 
"Biodegradation,  'Decontamination,  "Microorga- 
nisms, "Toxicity,  Degradation,  Carbon,  Carbon- 
limited  systems,  Nutrients. 

A  biological  treatment  mechanism,  involving  the 
use  of  carbon-limited  systems  for  enhanced  degra- 
dation of  toxic  organic  compounds,  is  discussed. 
Biological  treatment  can  be  used  to  decontaminate 
soil  and  water  polluted  by  toxic  organic  com- 
pounds. Some  compounds  are  metabolized  too 
slowly  under  natural  conditions  to  be  effectively 
removed.  The  technical  literature  contains  several 
examples  where  nutrient  manipulation  has  been 
used  to  enhance  microbial  metabolism.  One  prom- 
ising technique  fir  increasing  absolute  biodegrada- 
tion rates  of  organic  toxins  is  to  augment  microbial 
biomass  by  adding  a  supplemental  carbon  sub- 
strate. Simultaneous  metabolism  of  the  toxic  and 
supplemental  substrates  requires  maintenance  of 
growth  limiting  carbon  concentrations  in  culture 
to  avoid  catabolite  repression.  Populations  of 
microorganisms  can  metabolize  very  low  levels  of 
organic  toxins  at  accelerated  rates  when  an  ancil- 
lary carbon  source  is  supplied.  Cell-specific  degra- 
dation rates  mat  remain  unchanged,  but  absolute 
removal  rates  are  increased  by  virtue  of  increased 
biomass.  Ancillary  carbon  can  also  stabilize  a  pop- 
ulation of  microorganisms  in  the  presence  of  high 
and  otherwise  inhibitory  concentrations  of  organic 
toxins.  In  such  cases  where  organic  toxin  levels  are 
high  and  biomass  is  augmented  by  supplemental 
carbon  a  measure  of  toxicity  is  required  which 
accounts  for  microbial  population  density  as  well 
as  toxin  concentration.  This  second  order  parame- 
ter is  called  specific  toxicity.  (Author's  abstract) 
W90-00466  ' 


BIOLOGICAL  DEGRADATION  OF  XENOBIO- 
TICS  IN  WASTE  MANAGEMENT. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For   primary   bibliographic   entry   see   Field    5G. 
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ONSITE  BIOLOGICAL  TREATMENT  OF  AN 
INDUSTRIAL  LANDFILL  LEACHATE:  MI- 
CROBIOLOGICAL AND  ENGINEERING  CON- 
SIDERATIONS. 


DETOX,  Inc.,  Dayton,  OH. 

G.  L.  Skladany. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,  Vol.  6,  No.  2,  p  213-222,  Spring  1989. 

3  fig,  1  tab,  6  ref. 

Descriptors:  "Water  pollution  treatment, 
"Wastewater  treatment,  "Biological  wastewater 
treatment,  "Landfills,  "Leachates,  Toluic  acids, 
Engineering,  Microbiological  studies. 

Successful  biological  treatment  of  groundwaters, 
leachates,  or  industrial  process  waters  requires  the 
combined  action  of  basic  microbiological  processes 
with  sound  process  engineering  designs.  Such  a 
treatment  system  is  then  able  to  both  efficiently 
and  cost-effectively  remediate  the  contaminants 
present.  In  this  case  study,  laboratory  treatability 
studies  were  initially  used  to  demonstrate  that 
toluic  acids  present  in  an  industrial  landfill  leachate 
were  amenable  to  biological  treatment.  A  continu- 
ous flow  submerged  fixed-film  bioreactor  was  then 
chosen  as  the  optimal  equipment  design  for  use  at 
the  site.  The  system  was  designed  to  treat  a  leach- 
ate flow  of  800  to  2000  gallons  per  day  (gpd) 
containing  total  isomeric  toluic  acid  concentrations 
of  300  to  400  parts  per  million  (ppm).  The  treat- 
ment equipment  has  been  in  continuous  operation 
since  July  1987.  During  this  period,  the  total  influ- 
ent isomeric  toluic  acid  concentration  has  de- 
creased to  approximately  45  ppm,  and  specific 
effluent  toluic  acid  concentrations  have  remained 
below  the  0.5  ppm  detection  limit.  (Author's  ab- 
stract) 
W90-00468 


INFLUENCE  OF  PH  ON  ADSORPTION  OF 
DYE-CONTAINING  EFFLUENTS  WITH  DIF- 
FERENT BENTONITES. 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  Or- 
ganic Chemical  Technology. 
I.  Arvanitoyannis,  I.  Eleftheriadis,  and  E. 
Tsatsaroni. 

Chemosphere  CMSHAF,  Vol.  18,  No.  9-10,  p 
1707-1711,  1989.  3  fig,  1  tab,  10  ref. 

Descriptors:  "Adsorption,  "Bentonite,  "Hydrogen 
ion  concentration,  "Dyes,  "Color  removal, 
"Wastewater  treatment,  Separation  techniques, 
Adsorbents,  Clay  minerals. 

The  influence  of  pH  on  different  types  of  benton- 
ites  for  color  removal  from  dye  containing  ef- 
fluents was  examined.  All  experiments  were  con- 
ducted at  room  temperature  at  pH  3,  5,  9,  or  11.  In 
preparation  for  each  run,  a  500  ml  vol  of  50  ppm 
dye  solution  concentration  was  placed  in  cylindri- 
cal vessel  and  different  amounts  of  bentonite  (0-1 
g/1)  were  added.  The  mixture  was  stirred  rapidly 
with  a  magnetic  stirrer  at  200  rpm  for  20  min. 
Samples  of  10  ml  were  drawn  from  the  vessel  with 
the  aid  of  a  pipette  at  different  time  intervals  and 
filtered  through  a  0.45  micron  paper  before  analy- 
sis. The  dyes  studied  were  :  C.I.  Acid  yellow  23, 
C.I.  No.  191402;  C.  I.  Direct  red  23,  C.I.  No. 
29160;  and  C.I.  Basic  Violet  10,  C.I.  No.  45170. 
The  bentonites  used  were:  A  Ingelheim  (Boeringer 
Ingelheim  Granulat  Calcium),  B  Vinobent  (Boer- 
inger Ingelheim  Granulat  Sodium-Calcium)  and  C 
Greek  Bentonite.  The  efficiency  of  bentonites  in 
removing  color  was  higher  for  acid  dye  at  pH  11 
(85-100%)  than  pH  9  (65-90%).  Adsorption  at  pH 
7  was  45-55%,  while  at  pH  3  and  5  no  considerable 
change  in  dye  adsorption  degree  was  observed  in 
comparison  to  pH  7.  There  was  a  further  increase 
in  dye  adsorption  degree  for  basic  dye  at  pH  3  (95- 
100%)  and  pH  5  (95-100%)  compared  with  pH  7 
(60-90%).  At  pH  9  and  11  bentonite  adsorption 
efficiency  remains  at  the  same  range  with  that  of 
pH  7.  The  observed  higher  adsorption  degree  of 
Vinobent  for  basic  dye  (compared  with  the  other 
two  bentonites)  can  be  probably  attributed  to  its 
considerably  lower  content  in  Na,  Ca  and  Fe.  It  is 
theorized  that  the  dyes  dissociate  at  lower  pH  such 
as  3  and  5  and  are  better  adsorbed  in  bentonites 
through  ionic  bonds.  (Geiger-PTT) 
W90-00469 


Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
P.  W.  W.  Kirk,  H.  R.  Rogers,  and  J.  N.  Lester. 
Chemosphere   CMSHAF,    Vol.    18,    No.   9-10,    p 
1771-1784,  1989.  12  fig,  5  tab,  19  ref. 

Descriptors:  "Chlorobenzenes,  "Insecticides, 
"Wastewater  treatment,  "Anaerobic  digestion,  Bio- 
degradation,  Sludge  digestion,  Separation  tech- 
niques. 

Mixed  primary  sewage  sludge  was  incubated  an- 
aerobically  with  and  without  azide  addition  to 
prevent  biological  activity.  The  behavior  of  1,3-, 
1,4-,  and  1,2-dichlorobenzene,  1,3,5-,  1,2,4-,  and 
1,2,3-trichlorobenzene,  1,2,3,4-,  and  1,2,4,5-tetrach- 
lorobenzene,  hexachlorobenzene,  and  cis-,  and 
trans-permethrin  was  examined  to  determine  their 
potential  removal  during  anaerobic  digestion.  All 
the  chlorobenzenes  were  removed  to  varying 
extent  over  32  days  of  incubation,  ranging  from 
25%  removal  for  1,3,5-trichlorobenzes  to  80%  re- 
moval for  1,4-dichlorobenzene.  Biodegradation 
may  have  been  responsible  for  the  reductions  in 
1,3-,  and  1,4-dichlorobenzene  and  1,2,4-,  and  1,2,3- 
trichlorobenzene  as  there  was  no  significant  re- 
moval of  these  compounds  in  azide  treated  sludge. 
The  removal  over  32  days  of  cis-,  and  trans-per- 
methrin was  87%  and  96%,  respectively.  These 
removals  were  attributed  to  a  chemical  or  physical 
process.  (Author's  abstract) 
W90-00470 


EFFECT  OF  SMALL  CHANGES  IN  INCUBA- 
TION TEMPERATURE  ON  THE  FIVE  DAY 
BIOCHEMICAL  OXYGEN  DEMAND  TEST. 

Trinity  Coll.,  Dublin  (Ireland). 

For  primary  bibliographic  entry  see  Field  5A. 
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BOD     INCUBATORS     AND     TEMPERATURE 
VARIABILITY. 

Trinity  Coll.,  Dublin  (Ireland). 

For  primary  bibliographic  entry  see  Field  5A. 
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LEAKAGE  OF  MERCURY  FROM  CHELATE 
RESIN  COLUMNS  BY  CHELATE  DETACH- 
ING. 

Kanazawa  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Chohji,  C.  Nakagawa,  E.  Hirai,  and  Y.  Hayashi. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  3,  p  269-274,  March  1989.  5  fig,  9  ref. 

Descriptors:  "Leakage,  "Mercury,  "Chelating 
agents,  "Wastewater  treatment,  Monitoring, 
Atomic  absorption  spectrophotometry,  Adsorp- 
tion. 

It  is  known  from  experience  that  mercury  leaks 
from  chelate  resin  columns  which  are  used  for 
mercury  wastewater  treatment.  One  of  the  reasons 
for  the  mercury  leakage  phenomena  is  discussed. 
After  shaking  a  synthetic  mercury  wastewater 
with  chelate  resin,  the  supernatant  became  turbid. 
Using  a  highly  sensitive  atomic  absorption  spectro- 
photometric  mercury  analysis,  it  was  found  that 
the  results  at  lower  mercury  concentrations  deviat- 
ed from  the  Freundlich  relation.  From  the  results, 
it  was  presumed  that  the  chelate  component  was 
detached  by  friction  in  the  process  of  packing 
chelate  resin  into  the  column,  and  this  chelate 
component  adsorbed  mercury  while  passing 
through  the  column.  (Author's  abstract) 
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FATE  OF  CHLOROBENZENES  AND  PER- 
METHRINS  DURING  ANAEROBIC  SEWAGE 
SLUDGE  DIGESTION. 


STUDIES  ON  THE  REMOVAL  OF  SOME 
TOXIC  METAL  IONS:  II.  REMOVAL  OF  LEAD 
AND  CADMIUM  BY  MONTMORILLONITE 
AND  KAOLINITE. 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 
S.  K.  Srivastava,  R.  Tyagi,  N.  Pant,  and  N.  Pal. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  3,  p  275-282,  March  1989.  11  fig,  3 
tab,  14  ref. 

Descriptors:  "Kaolinite,  "Lead,  "Cadmium, 
"Wastewater  treatment,  Water  treatment,  Adsorp- 
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tion,  Montmorillonite,  Surfactants,  Thermodynam- 
ics, Separation  techniques,  Hydrogen  ion  concen- 
tration. 

Clay  samples  (montmorillonite  and  kaolinite)  have 
been  characterized  and  used  for  the  removal  of 
lead  and  cadmium  metals.  The  adsorption  of 
Pb(+  +)  and  Cd(+  +)  is  greater  on  montmorillon- 
ite, and  the  sorption  capacity  increases  with  in- 
creasing pH.  Adsorption  on  montmorillonite  fol- 
lows the  Langmuir  model.  The  uptake  is  found  to 
decrease  in  the  presence  of  cationic  surfactants 
while  the  anionic  surfactants  enhance  the  removal 
of  the  two  metal  ions.  Kinetic  runs  were  made  to 
have  an  idea  of  the  mechanistic  aspects  and  obtain 
the  thermodynamic  parameters  of  the  process.  In 
general  the  uptake  decreases  with  increasing  tem- 
perature. (Author's  abstract) 
W90-00490 


PHOTODEGRADATION  OF  2-ETHOXY-  AND 
2-BUTOXYETHANOL  IN  THE  PRESENCE  OF 
SEMICONDUCTOR  PARTICLES  OR  ORGAN- 
IC CONDUCTING  POLYMER. 

Turin  Univ.  (Italy).  Dipt,  di  Chimica  Analitica. 
C.  Minero,  V.  Maurino,  L.  Campanella,  C.  Morgia, 
and  E.  Pelizzetti. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  3,  p  301-310,  March  1989.  7  fig,  3  tab, 
21  ref.  Eniricerche,  MPI,  Regione  Piemonte,  ERO 
Contract  DAJA  45-85-C-0023  and  EEC  Contract 
EV4V-O068-C. 

Descriptors:  'Photolysis,  *Alcohols,  'Polymers, 
•Catalysts,  'Organic  compounds,  'Wastewater 
treatment,  Fate  of  pollutants,  Carbon  dioxide, 
Iodine,  Industrial  wastes. 

The  degradation  of  2-ethoxy-,  and  2-butoxyethanol 
by  simulated  sunlight  has  been  investigated  in  the 
presence  of  aqueous  suspensions  of  Ti02  as  well  as 
an  organic  conducting  polymer  (polyphenylacety- 
lene  doped  with  iodine).  Degradation  in  the  pres- 
ence of  Ti02  particles  was  very  rapid  and  effec- 
tive, leading  to  a  quantitative  formation  of  C02. 
Proper  conditions  also  permit  a  very  efficient  deg- 
radation with  the  conducting  polymer.  The 
method  was  found  to  be  applicable  to  a  large 
number  of  organic  compounds  and  shows  promise 
when  used  on  a  stationary  support.  When  the 
photocatalyst  is  supported  on  glass  beads  or  on 
walls,  polluted  waters  may  be  treated  through  the 
recirculation  mode  in  the  photoreactor.  (Geiger- 
PTT) 
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ANOXIC-AEROBIC  DIGESTION  OF  WASTE 
ACTIVATED  SLUDGE:  I.  SOLIDS  REDUC- 
TION AND  DIGESTED  SLUDGE  CHARACTER- 
ISTICS. 

Ministry  of  Environment,  Nanaimo  (British  Co- 
lumbia). 

C.  J.  Jenkins,  and  D.  S.  Mavinic. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  4,  p  355-370,  April  1989.  7  fig,  5  tab, 
13  ref. 

Descriptors:  'Activated  sludge,  'Sludge  digestion, 
'Aerobic  digestion,  'Wastewater  treatment,  'An- 
aerobic digestion,  Aeration,  Biological  wastewater 
treatment,  Cost  analysis,  Nitrogen  removal,  Phos- 
phorus removal. 

The  feasibility  of  incorporating,  at  regular  inter- 
vals, non-aerated  conditions  in  aerobic  sludge  di- 
gestion was  demonstrated  in  laboratory  reactors. 
The  advantages  associated  with  aerobic  digestion 
compared  to  anaerobic  digestion  include  improved 
supernatant  quality,  formation  of  stable  end-prod- 
ucts, and  equal  volatile  solids  reduction  for  second- 
ary sludges.  However,  higher  energy  costs  are 
associated  with  aerobic  digestion  because  of  aer- 
ation requirements.  Three  digestion  models 
(anoxic-aerobic,  aerobic  with  lime  control,  and  aer- 
obic) were  investigated  in  laboratory  reactors  at  20 
and  10  C  using  secondary  raw  sludge  from  the 
University  of  British  Columbia  Pilot  Plant.  For 
each  mode  and  temperature,  solids  retention  times 
of  10,  15  and  20  days  were  examined.  Results 
showed  that  anoxic-aerobic  digestion  yielded  com- 
parable percent  solids  reduction,  despite  using  only 


42%  as  much  air.  Anoxic-aerobic  digestion  also 
maintained  neutral  mixed-liquor  pH  levels  at  no 
cost.  In  addition,  significant  nitrogen  removal  (up 
to  32%)  and  reduced  phosphorus  release  were 
realized.  Anoxic-aerobic  and  aerobic  digestion 
with  lime  addition  showed  the  most  promise,  with 
respect  to  retention  of  percent  phosphorus  within 
the  solids.  (Geiger-PTT) 
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ANOXIC-AEROBIC  DIGESTION  OF  WASTE 
ACTIVATED  SLUDGE:  II.  SUPERNATANT 
CHARACTERISTICS,  ORP  MONITORING  RE- 
SULTS AND  OVERALL  RATING  SYSTEM. 

Ministry  of  Environment,  Nanaimo  (British  Co- 
lumbia). 

C.  J.  Jenkins,  and  D.  S.  Mavinic. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  4,  p  371-384,  April  1989.  7  fig,  5  tab, 
13  ref. 

Descriptors:  'Aerobic  digestion,  'Activated 
sludge,  'Sludge  digestion,  'Wastewater  treatment, 
'Lime,  'Anaerobic  digestion,  Biological 
wastewater  treatment,  Nitrates,  Ammonia,  Nitrifi- 
cation, Denitrification,  Oxidation-reduction  poten- 
tial. 

The  feasibility  of  incorporating,  at  regular  inter- 
vals, non-aerated  conditions  in  aerobic  sludge  di- 
gestion was  demonstrated  in  laboratory  reactors. 
Anoxic-aerobic  digestion  resulted  in  superior  su- 
pernatant quality  over  aerobic  digestion  with  and 
without  lime  conditioning.  Soluble  nitrate  levels 
within  the  anoxic-aerobic  supernatant  were  gener- 
ally <  5.0  milligrams/liter  as  N.  In  contrast,  ni- 
trate levels  in  the  lime  control  ranged  between  80 
and  175  milligrams/liter  as  N,  and  levels  within  the 
aerobic  control  ranged  between  75  and  100  milli- 
grams/liter as  N.  Supernatant  soluble  phosphorus 
levels,  within  the  anoxic-aerobic  digesters,  were 
approximately  equal  to  those  within  the  lime  con- 
trols and  were  one-half  to  one-third  the  levels 
within  the  purely  aerobic  controls.  There  was 
complete  denitrification  within  the  anoxic-aerobic 
digesters.  The  rate  of  nitrogen  removal  was  2  to  3 
times  that  of  either  of  the  controls.  Oxidation- 
reduction  potential  (ORP)  proved  to  be  a  valuable 
tool  for  the  monitoring  of  anoxic-aerobic  digesters. 
Based  on  an  overall  rating  system,  anoxic-aerobic 
digestion  rated  higher  than  the  lime  control  which, 
in  turn,  rated  higher  than  the  aerobic  control. 
(Geiger-PTT) 
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USE  OF  PEAT  IN  THE  REMOVAL  OF  OIL 
FROM  PRODUCED  WATERS. 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  G  N.  Mathavan. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  4,  p  385-394,  April  1989.  8  fig,  3  tab, 
16  ref. 

Descriptors:  'Peat,  'Wastewater  treatment,  'Oil 
pollution,  'Cleanup  operations,  Adsorption,  Kinet- 
ics, Model  studies,  Separation  techniques,  Oily 
water. 

Horticultural  peat  was  used  to  assess  its  potential 
for  the  removal  of  oil  from  produced  waters  re- 
covered from  the  petroleum  field  operations.  Batch 
kinetic  and  adsorption  studies  were  conducted 
using  a  jar  test  apparatus.  Washed  and  air-dried 
sphagnum  peat  in  weights  of  1,  0.5  and  0.1  g  were 
mixed  with  200  milliliters  of  the  oil-water  emulsion 
at  60  rpm.  Isotherm  analyses  of  the  kinetic  data 
showed  that  generally  the  adsorption  pattern  fol- 
lowed the  Langmuir  and  the  Freundlich  isotherms. 
Column  studies  using  a  300  mm  depth  of  peat  on 
an  8-hr  run  with  flow  rates  of  12  and  48  milliliters/ 
min  (2.13  and  8.52/md)  showed  an  average  oil 
removal  of  approximately  80%.  Scale-up  and  ki- 
netic models  based  on  column  breakthrough  data, 
were  utilized  to  design  a  peat  adsorption  column 
for  treating  a  flow  of  150  cu  m/day  produced 
waters.  (Author's  abstract) 
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REMOVAL   OF   COPPER    FROM   SOLUTION 
USING  MOSS. 


Pertaman    Malaysia     Univ.,     Serdang     Dept     of 

Chemistry. 

C.  K.  Lee,  and  K.  S.  Low. 

Environmental  Technology  Letter  ETLEDB,  Vol 

10,  No.  4,  p  395-404,  April  1989.  9  fig,  2  tab,  17  ref 

Descriptors:  'Mosses,  'Copper,  'Wastewater 
treatment,  'Industrial  wastewater,  Column  separa- 
tion, Adsorption,  Separation  techniques,  Heavy 
metals,  Ion  exchange,  Lead,  Zinc,  Model  studies. 

The  ability  of  moss,  Calymperes  delessertii  Besch, 
to  remove  copper  from  solution  was  studied  in 
both  column  and  batch  experiments  using  simulat- 
ed wastewater.  The  effects  of  pH,  sorbent  dosage, 
copper  concentration,  temperature,  contact  time, 
column  height,  flow  rate,  and  the  presence  of  other 
metal  ions  were  also  examined.  Results  showed 
that  the  moss  is  an  efficient  sorbent  for  copper 
removal  and  the  mechanism  is  mainly  an  ion-ex- 
change process.  The  contact  time  experiments 
showed  that  the  rate  of  sorption  is  fast.  The  pres- 
ence of  equimolar  amounts  other  metal  ions  in  the 
solution  does  not  hamper  the  uptake  of  copper. 
The  fixed  bed  experiments  indicated  that  the  moss 
can  be  used  in  clean-up  systems  to  remove  copper 
from  industrial  wastewater  and  the  rate  at  which  it 
has  to  be  replaced  can  be  predicted  from  laborato- 
ry experiments  using  the  bed-depth  service  time 
(BDST)  model.  Copper  from  dilute  solutions  can 
also  be  preconcentrated  on  the  moss  column  and 
used  for  analysis  of  trace  amounts  of  copper  in 
wastewater.  Copper  could  easily  be  desorbed  from 
the  column  with  1  M  HN03.  (Geiger-PTT) 
W90-00496 


DEGRADATION  OF  PHENOL,  SELECTED 
CHLOROPHENOLS  AND  CHLOROPHENOXY 
HERBICIDES  DURING  ANAEROBIC  SLUDGE 
DIGESTION. 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
P.  W.  W.  Kirk,  and  J.  N.  Lester. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  4,  p  405-414,  April  1989.  6  fig,  2  tab, 
28  ref. 

Descriptors:  'Degradation,  'Phenols,  'Herbicides, 
•Anaerobic  digestion,  'Wastewater  treatment, 
'Sludge  digestion,  Industrial  wastes,  Chlorinated 
hydrocarbons,  Fate  of  pollutants,  Biodegradation. 

The  behavior  of  phenol,  2-chlorophenol,  4-chloro- 
3-methyl  phenol  and  four  chlorophenoxy  herbi- 
cides has  been  assessed  during  the  anaerobic  incu- 
bation of  digested  sewage  sludge  under  active  and 
sterile  conditions.  An  initial  decline  in  phenol  con- 
centration in  active  sludge  may  be  a  result  of 
biodegradation.  Phenol  then  increased  under  both 
sets  of  conditions  presumably  via  a  biotic  or  abiotic 
mechanism.  The  subsequent  decline  in  phenol  con- 
centration was  presumed  to  be  the  result  of  further 
biodegradation.  The  chlorophenols  degraded  most 
rapidly  in  the  active  sludge  with  concentrations 
being  undetectable  after  4  to  8  days.  Three  of  the 
four  herbicides  were  degraded  in  active  and  sterile 
sludge,  while  the  poor  analytical  recovery  of  the 
fourth  precluded  any  firm  conclusion.  (Geiger- 
PTT) 
W90-00497 


ANAEROBIC  TREATMENT  OF  MUNICIPAL 
SEWAGE  IN  UASB  AND  AFBR  REACTORS. 

Valladolid  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

I.  Sanz,  and  F.  Fdz-Polanco. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  5,  p  453-462,  May  1989.  8  fig,  4  tab,  20 
ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Anaerobic  conditions,  'Biological 
wastewater  treatment,  'Domestic  wastes,  Fluid- 
ized  bed  process,  Chemical  oxygen  demand,  Bio- 
chemical oxygen  demand,  Suspended  solids,  Per- 
formance evaluation. 

Laboratory  scale  reactors  of  the  Upflow  Anaero- 
bic Sludge  Blanket  (UASB)  and  the  Anaerobic 
Fluidized    Bed    Reactor   (AFBR)   were   used   to 
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evaluate  the  performance  of  these  two  systems  in 
treating  domestic  wastewater.  Both  reactors  were 
fed  domestic  sewage  (CODt  =  500  milligrams/ 
liter,  BOD5  =  325  milligrams/liter  and  TSS  = 
190  milligrams/liter)  at  20  C  for  320  days.  The 
AFBR  had  fewer  problems  during  the  starting-up 
trial  than  the  UASB.  Better  removal  of  CODt, 
BOD5  and  TSS  were  achieved  with  the  AFBR, 
even  at  lower  hydraulic  retention  times.  The  fluc- 
tuations in  the  influent  CODt,  (and  therefore,  in 
the  organic  loading  rate),  had  no  effect  in  the 
AFBR,  but  had  a  significant  influence  on  the 
UASB  reactor.  (Geiger-PTT) 
W90-00499 


TEST  FOR  CHARACTERIZING  SETTLEABIL- 
ITY  OF  ANAEROBIC  SLUDGE. 

National    Research    Council   of  Canada,    Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
E.  Andras,  K.  J.  Kennedy,  and  D.  A.  Richardson. 
Environmental  Technology  Letters,  Vol.  10,  No. 
5,  p  463-470,  May  1989.  7  fig,  14  ref. 

Descriptors:  'Anaerobic  conditions,  'Sedimenta- 
tion,  *Settleable  solids,  *Flow  velocity, 
•Wastewater  treatment,  Suspended  solids. 

A  simple,  inexpensive  upflow  velocity  method  for 
evaluating  settling  properties  of  granular  sludges 
from  sludge  bed  reactors  is  described.  A  sludge 
sample  from  the  reactor  is  placed  in  a  20  cm  long 
and  2.50  cm  in  diameter  glass  column  and  subject- 
ed to  gradually  increasing  upflow  velocities.  A 
variable  speed  peristaltic  pump  pumps  33-35  C 
water  through  the  test  column  in  an  upflow  mode. 
Ten  different  flow  velocities,  in  ascending  order, 
are  maintained  for  5  min  each.  Granules  exit  the 
glass  column  via  an  overflow  port,  the  fraction  of 
sludge  exiting  at  each  particular  velocity  is  collect- 
ed on  filter  paper,  photographed,  and  the  dry 
weight  of  each  fraction  determined.  Percentage  of 
suspended  solids  exiting  the  glass  column  plotted 
against  upflow  velocity  gives  the  settling  velocity 
profile  of  a  particular  sample.  This  test  can  be 
coupled  to  granule  size  determination,  microscopy, 
chemical  analysis  and  specific  acetoclastic  or  meth- 
anogenic  activity  tests  to  achieve  a  clearer  under- 
standing of  the  granulation  process.  (Geiger-PTT) 
W90-00500 


EFFECTS  OF  OPERATIONAL  PARAMETERS 
ON  THE  SETTLING  PROPERTIES  OF  ACTI- 
VATED SLUDGE. 

Middle  East  Technical  Univ.,  Ankara  (Turkey). 

Dept.  of  Environmental  Engineering. 

G.  Surucu,  and  S.  Soyupak. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  5,  p  471-478,  May  1989.  2  fig,  4  tab,  24 

ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Sedimentation,  'Biological  wastewater 
treatment,  'Mathematical  studies,  Performance 
evaluation,  Settleable  solids,  Mathematical  models, 
Statistical  analysis,  Retention  time,  Kinetics. 

Settling  properties  of  activated  sludge  typically 
establish  the  performance  and  the  cost  of  biologi- 
cal wastewater  treatment  plants,  and  they  are  con- 
siderably affected  by  the  solids  concentration  of 
the  sludge  and  the  mean  cell  residence  time  of  the 
system.  The  effects  of  mean  cell  residence  time  of 
the  system  and  solids  concentration  of  sludge  on 
the  settling  properties  of  activated  sludge  were 
studied  in  a  laboratory  scale  semi-continuous  reac- 
tor. Results  showed  that  the  zone  settling  velocity 
of  sludge  decreases  exponentially  with  the  increase 
in  solids  concentration,  as  a  result  of  net  upward 
flow  of  liquid  displaced  by  the  settling  particles. 
Statistical  analysis  of  data  revealed  a  relationship 
between  velocity  and  the  solid  concentration  of 
sludge.  The  sludge  settled  best  at  a  mean  cell 
residence  time  of  5  days.  Shorter  and  longer  mean 
cell  residence  caused  pin-point  floes  and  sludge 
bulking,  both  of  which  increased  sludge  settling 
time.  Statistical  analysis  of  laboratory  data  re- 
vealed that,  between  the  mean  cell  residence  time 
of  the  system  and  the  settling  velocity  of  sludge 
there  exist  a  straight  line  relationship  for  mean  cell 
residence  values  equal  or  less  than  five  days.  For 
longer  mean  cell  residence  times  of  the  system,  the 


relationship  can  be  expressed  by  a  power  function. 

(Geiger-PTT) 

W90-00501 


DETERMINATION 
HIGH-SALINITY 


SEMI-MICRO        C.O.D. 
METHOD  FOR 

WASTEWATER. 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

M.  Soto,  M.  C.  Veiga,  R.  Mendez,  and  J.  M. 
Lema. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  5,  p  541-548,  May  1989.  8  fig,  1  tab,  5 
ref.  Spanish  C.A.I.C.Y.T.  Project  466-84. 

Descriptors:  'Water  analysis,  'Wastewater  analy- 
sis, 'Chemical  oxygen  demand,  'Wastewater  treat- 
ment, 'Salts,  'Sulfates,  Chlorides,  Oxidation,  Sus- 
pended solids. 

Semi-micro  determinations  of  the  chemical  oxygen 
demand  (COD)  of  wastewaters  can  err  consider- 
ably if  chloride  is  present.  The  degrees  to  which 
accuracy  is  influenced  by  COD  itself,  the  concen- 
tration of  the  masking  agent  HgS04  in  the  digest- 
ing solution,  the  presence  of  other  salts,  which  is 
especially  relevant  in  the  case  of  water  of  marine 
origin,  and  some  of  the  other  particular  character- 
istics of  the  wastewater  are  discussed.  The 
HgS04/Cl(-)  ratio  of  10:1  regarded  as  sufficient  by 
APHA  can  lead  to  serious  mis-determination,  espe- 
cially when  the  organic  load  of  the  water  being 
analyzed  is  relatively  low.  The  concentration  of 
HgS04  recommended  by  APHA  allows  COD  de- 
termination with  an  error  of  no  more  than  3% 
when  the  Cl(-)/known  COD  of  the  organic  load 
(CODom)  ratio  of  the  water  analyzed  is  no  greater 
than  10,  though  appropriate  dilution  of  the  sample 
may  be  necessary.  Greater  HgS04  concentrations 
allow  the  analysis  of  samples  with  Cl(-)/COD  om 
ratios  of  up  to  30,  but  for  waters  with  higher  Cl(-)/ 
CODom  ratios  efficient  masking  of  Cl(-)  by 
HgS04  is  impossible.  A  suitable  working  range  for 
COD  after  dilution  of  samples  of  150-250  milli- 
grams/liter is  suggested.  The  error  in  COD  deter- 
mination caused  by  the  presence  of  Cl(-)  ions  in- 
creases with  the  organic  load's  resistance  to  oxida- 
tion. This  should  be  considered  when  analyzing 
waters  with  high  suspended  solid  contents.  If  COD 
determination  is  to  be  performed  systematically  on 
a  water  whose  organic  load  varies  as  the  result  of 
processing  (e.g.  by  anaerobic  digestion),  a  thor- 
ough preliminary  study  similar  to  that  described 
above  should  be  carried  out.  (Geiger-PTT) 
W90-00505 


ACID  TREATMENT  OF  ANAEROBICALLY  DI- 
GESTED SLUDGE:  EFFECT  ON  HEAVY 
METAL  CONTENT  AND  DEWATERABILITY. 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England).  Pollution  Research  Unit. 
Y.  H.  Cheung. 

Environment  International,  Vol.  14,  No.  6,  p  553- 
561,  1989.  10  fig,  21  ref. 

Descriptors:  'Digested  sludge,  'Wastewater  treat- 
ment, 'Sludge  drying,  'Heavy  metals,  Wastewater 
treatment,  Acidification,  Hydrogen  peroxide,  Hy- 
drochloric acid,  Nitric  acid,  Sulfuric  acid,  Sludge 
utilization,  Detoxification,  Sludge  disposal. 

The  effects  of  various  common  acids  (hydrochlo- 
ric, nitric,  and  sulfuric),  with  and  without  the 
presence  of  hydrogen  peroxide,  on  the  heavy  metal 
content  and  dewaterability  of  digested  sludge  were 
investigated.  The  pH  of  the  sludge  dropped  quick- 
ly with  small  additions  at  the  beginning  (pH 
dropped  from  7.2  to  2  with  the  addition  of  1.90  ml 
of  hydrochloric  acid,  1.60  ml  of  nitric  acid,  and 
1.77  ml  of  sulfuric  acid).  Further  addition  of  acid 
resulted  in  little  further  decrease  of  pH  in  the 
sludge.  In  all  the  acid  treatments,  the  presence  of 
hydrogen  peroxide  further  decreased  the  capillary 
suction  time  (a  parameter  reflecting  the  ability  of 
sludge  to  be  dewatered)  and  thus  improved  the 
dewaterability  of  the  sludge.  Further  consideration 
concerning  the  treatability  of  the  filtrate  resulting 
after  liquid-solid  separation  indicated  the  advan- 
tages of  hydrochloric  acid.  A  combination  of  hy- 
drochloric acid  and  hydrogen  peroxide  appears  to 
be  useful  as  a  potential  secondary  sludge  treatment 


method  to  improve  the  quality  of  digested  sludge, 
both  in  terms  of  its  handleability  and  reutilization 
value.  The  percentage  removal  of  Cu  and  Pb  were 
increased  in  the  presence  of  hydrogen  peroxide, 
whereas  only  a  very  low  percentage  removal  of 
such  metals  could  be  achieved  when  hydrochloric 
acid  was  used  alone.  Sewage  sludge  detoxified  by 
the  'Oxidative  Acid  Hydrolysis  Process'  can  be 
subjected  to  further  treatment  dependent  on  the 
disposal  option:  it  can  be  disposed  of  either  directly 
to  sea  or  buried  in  wasteland,  or  alternately,  it  can 
be  reutilized  on  agricultural  land  or  sold  as  a 
supplement  for  animal  feed.  (White-Reimer-PTT) 
W90-00516 


SULFIDE  PRODUCTION  DURING  ANAERO- 
BIC LAGOON  TREATMENT  OF  TAPIOCA 
WASTEWATER. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Environmental  Engineering. 
C.  Polprasert,  and  S.  Chatsanguthai. 
Environment  International,  Vol.  14,  No.  6,  p  563- 
566,  1989.  3  fig,  2  tab,  6  ref. 

Descriptors:  'Sulfides,  'Hydrogen  sulfide,  'Food- 
processing  wastes,  'Anaerobic  lagoons, 
'Wastewater  treatment,  Tapioca,  Chemical  oxygen 
demand,  Hydraulic  properties,  Odor  control,  Hy- 
drogen ion  concentration,  Organic  loading. 

Laboratory-scale  experiments  on  anaerobic  lagoon 
treatment  of  tapioca  wastewater  were  conducted 
under  ambient,  tropical  conditions.  The  objectives 
of  the  study  were  to  investigate  factors  that  affect 
hydrogen  sulfide  production  and  to  propose  means 
to  control  the  formation  of  hydrogen  sulfide  in 
lagoon  effluents.  The  concentrations  of  sulfides 
were  found  to  increase  with  increasing  organic 
loading  from  2.76  to  5.77  kg  COD/cu  m/d,  de- 
creasing hydraulic  retention  time;  and  increasing 
pH  from  3  to  7.  The  maximum  total  sulfide  con- 
centration of  18.8  mg/L  occurred  at  the  organic 
loading  of  5.77  kg  COD/cu  m/d  and  neutral  pH. 
The  maximum  H2S  concentration  was  calculated 
to  be  13.3  mg/L  which  occurred  in  the  lagoon 
operated  at  an  organic  loading  of  5.77  kg  COD/cu 
m/d  and  a  pH  of  5.  The  control  of  odor  problems 
due  to  the  H2S  formation  should  be  possible  by 
raising  the  pH  of  the  lagoon  water  to  be  more  than 
8  which  would  convert  most  of  the  sulfides  to  the 
odorless  bisulfide  ions  HS(-)  and  S(~),  or  operating 
the  lagoon  at  low  organic  loading  so  that  the 
production  of  total  sulfide  would  be  reduced.  (Au- 
thor's abstract) 
W90-00517 


GLYCERIA  MAXIMA  FOR  WASTEWATER 
NUTRIENT  REMOVAL  AND  FORAGE  PRO- 
DUCTION. 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

K.  Sundblad,  and  H.  B.  Wittgren. 

Biological  Wastes  BIWAED,  Vol.  27,  No.  1,  p  29- 

42,  1989.  1  fig,  5  tab,  27  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
treatment,  'Nutrient  removal,  'Wastewater  ren- 
ovation, 'Aquatic  plants,  'Forages,  'Nitrogen, 
'Phosphorus,  Biomass,  Wetland  filters,  Lysimeters, 
Proteins,  Calcium,  Potassium. 

Potential  biomass  yield,  nutrient  uptake  capacity 
and  forage  quality  of  Glyceria  maxima  were  tested 
in  four  field  lysimeters  receiving  municipal 
wastewater.  Wastewater  was  applied  during  3 
years  at  different  frequencies  in  order  to  achieve 
maximum  N-reduction  in  the  system.  Accordingly 
two  lysimeters  were  ponded  for  part  of  the  week. 
Harvesting  (in  June  and  August)  progressively  fa- 
vored competing  terrestrial  species  in  the  non- 
ponded  lysimeters.  In  year  3  the  other  species 
accounted  for  65-70%  of  the  harvested  biomass  in 
these  non-ponded  lysimeters.  In  the  ponded  lysi- 
meters, reducing  conditions  in  the  soil  probably 
prevented  terrestrial  species  from  establishing.  The 
total  annual  yields  of  the  single-species  stands  in 
the  ponded  lysimeters  were  870-1165  g/sq  m. 
Energy,  protein,  P,  K,  and  Ca  content  of  the 
harvested  biomass  indicated  a  high  nutritional 
value.   N03(-)-N  concentration   in   the  harvested 
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biomass  varied  from  0.08  to  0.32%  of  dry  wt,  but 
did  not  generally  exceed  0.2%.  Maximum  N  and  P 
removed  with  the  harvested  biomass  was  32  and 
4.8  g/sq  m  respectively.  The  relative  removal  of 
nutrients  in  ponded  lysimeters  varied  from  26  to 
55%  of  the  amount  of  N  applied  and  from  12  to 
28%  of  P  applied,  which  illustrated  the  possibilities 
of  adjusting  the  load  for  optimization  of  nutrient 
re-use  rather  than  disposal.  (Author's  abstract) 
W90-00521 


good.  The  48-h  cycle  adopted  was  found  to  be 
sufficient  to  force  the  biomass  into  endogenous 
respiration,  hence  controlling  the  excess  biomass 
formed  through  assimilation  of  the  feeds  organic 
carbon.  Although  the  ammonia-nitrogen  level  in 
the  feed  was  high,  nitrification  was  not  observed. 
Track  monitoring  of  DO  and  pH  was  found  to 
provide  good  indications  of  the  completion  of  bio- 
oxidation.  (White-Reimer-PTT) 
W90-00523 


Resource  Engineering. 

K.  V.  Lo,  and  P  H  Liao. 

Biological  Wastes  BIWAED,  Vol.  28,  No.  2,  p  91- 

101,  1989.  4  fig,  2  tab,  9  ref 

Descriptors:  'Biological  wastewater  treatment, 
•Food-processing  wastes,  •Wastewater  treatment 
•Aerobic  treatment,  Anaerobic  digestion,  Chemi- 
cal oxygen  demand,  Batch  reactors,  Rotating  reac- 
tors,   Organic    loading,    Methane,    Whey,    Dairy 


ANAEROBIC  LAGOON  BIOGAS  RECOVERY 
SYSTEMS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

L.  M.  Safley,  and  P.  W.  Westerman. 

Biological  Wastes  BIWAED,  Vol.  27,  No.  1,  p  43- 

62,  1989.  10  fig,  4  tab,  17  ref. 

Descriptors:  'Anaerobic  lagoons,  'Wastewater  la- 
goons, *Animal  wastes,  •Wastewater  treatment, 
•Biogas,  *Methane,  Swine  wastes,  Poultry  wastes, 
Methane  recovery,  Volatile  solids,  Floating 
covers,  Temperature. 

Floating  covers  were  placed  on  two  anaerobic 
lagoons  to  study  biogas  production.  One  cover  was 
approximately  370  sq  m  in  size  and  was  located  on 
a  lagoon  receiving  effluent  from  a  poultry  anaero- 
bic digester.  The  second  cover  was  155  sq  m  and 
was  located  on  a  swine  anaerobic  lagoon.  The 
liquid  entering  the  swine  lagoon  had  opportunity 
for  considerable  volatile  solids  (VS)  loss  prior  to 
entering  the  lagoon.  The  poultry  and  swine  la- 
goons had  mean  volumetric  biogas  production 
rates  of  0.07  and  0.05  cu  m/cu  m-day  respectively. 
The  areal  biogas  production  rates  were  0.16  and 
0.13  cu  m/  sq  m-day  for  the  poultry  and  swine 
lagoons,  respectively.  The  mean  methane  (CH4) 
concentrations  were  64.8%  and  62.0%  for  the 
biogas  from  the  poultry  and  swine  lagoons,  respec- 
tively. It  was  concluded  that:  (1)  Biogas  can  be 
recovered  from  the  surface  of  anaerobic  lagoons 
using  floating  covers;  (2)  Biogas  production  is  con- 
trolled by  volatile  solids  loading  rate  and  lagoon 
liquid  temperature.  Biogas  production  dropped  ap- 
preciably when  lagoon  liquid  temperatures 
dropped  below  13-15  C  but  again  increased  once 
the  lagoon  liquid  temperature  increased;  (3)  Meth- 
ane concentrations  in  biogas  from  lagoons  are  typi- 
cally 62%  or  above  except  when  lagoon  liquid 
temperatures  are  depressed  (<  15  C);  and  (4)  The 
use  of  Panelcoils  at  elevated  circulating  fluid  tem- 
peratures (74  C)  was  not  successful.  (Author's  ab- 
stract) 
W90-O0522 


BIO-OXIDATION  STUDY  OF  METHANOL 
SYNTHETIC  WASTEWATER  USING  THE  SBR. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

W.  K.  Koh,  W.  J.  Ng,  and  S.  L.  Ong. 
Biological  Wastes  BIWAED,  Vol.  27,  No.  2,  p 
101-113,  1989.  5  fig,  3  tab,  9  ref. 

Descriptors:  *Wastewater  treatment,  *Biological 
wastewater  treatment,  *Methanol,  *Oxidation 
process,  Organic  loading,  Sequencing  batch  reac- 
tors, Synthetic  wastewater,  Chemical  oxygen 
demand,  Biochemical  oxygen  demand,  Nitrogen, 
Organic  carbon,  Hydrogen  ion  concentration,  Al- 
kalinity, Suspended  solids. 

Bio-oxidation  and  biomass  generation  in  a  laborato- 
ry-scale sequencing  batch  reactor  (SBR)  were  in- 
vestigated. The  synthetic  feed  consisted  of  metha- 
nol, inorganic  nutrients  and  a  trace  elements  sup- 
plement. The  concentrations  of  the  inorganic  nutri- 
ents and  trace  elements  were  kept  constant 
throughout  the  study,  while  the  methanol  concen- 
tration was  varied  to  provide  the  various  organic 
loadings.  Four  track-monitoring  runs  (i.e.,  detail 
monitoring  of  parameters  within  a  cycle)  were 
performed,  and  prior  to  each  track-monitoring  pro- 
gram the  SBR  was  subjected  to  the  selected  organ- 
ic loading  for  at  least  2  weeks  so  as  to  achieve 
system  stability.  The  parameters  monitored  were 
pH,  alkalinity,  dissolved  oxygen,  suspended  solids, 
volatile  suspended  solids,  and  dissolved  COD, 
BOD3,  TOC  and  ammonia-N,  nitrite-N,  and  ni- 
trate-N.  COD  and  BOD  removal  efficiencies  were 


BIOLOGICAL  TREATMENT  OF  PALM  OIL 
MILL  EFFLUENT  USING  TRICODERMA 
VIRIDE. 

Pertanian    Malaysia   Univ.,    Serdang.    Faculty   of 

Food  Science  and  Biotechnology. 

M.  I.  A.  Karim,  and  A.  Q.  A.  Kamil. 

Biological  Wastes  BIWAED,  Vol.  27,  No.  2,  p 

143-152,  1989.  6  fig,  2  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Aquatic  fungi,  'Food- 
processing  wastes,  Chemical  oxygen  demand,  Pro- 
teins, Trichoderma. 

The  treatment  of  palm  oil  mill  effluent  (POME) 
using  the  fungus  Trichoderma  viride  was  investi- 
gated. POME  was  subjected  to  four  different  treat- 
ments (raw  POME,  boiled  POME,  raw  POME 
with  5%  inoculum  of  spores  or  mycelium  separate- 
ly, and  boiled  POME  with  5%  inoculum  of  spores 
or  mycelium  separately).  POME  treated  with  T. 
viride  showed  more  than  95%  reduction  in  COD 
value  (final  COD  44  and  56  mg/L)  with  sporal  or 
mycelium  inoculum  at  days  14  and  10  of  the  incu- 
bation period  respectively.  The  control  samples 
without  fungal  inoculation  had  a  COD  reduction 
of  43-52%.  The  results  indicated  that  the  mycelial 
treatment  was  more  effective  than  the  sporal  treat- 
ment of  the  POME  in  reducing  the  COD  content. 
There  was  little  difference  in  COD  reduction  be- 
tween the  raw  and  boiled  POME  inoculated  with 
fungi.  The  fungus  was  able  to  grow  well  and 
compete  against  the  indigenous  flora  in  the  raw 
POME  resulting  in  efficient  reduction  of  COD 
upon  incubation.  The  fungal  biomass  recovered 
had  a  37.6-40.7%  crude  protein  content,  and  a 
yield  of  1.37-1.42  g/L  (dry  wt)  mycelium.  (White- 
Reimer-PTT) 
W90-0O524 


ANAEROBIC  DIGESTION  OF  CHEESE  WHEY 
USING  UP-FLOW  ANAEROBIC  SLUDGE 
BLANKET  REACTOR. 

Academia    Sinica,    Guangzhou   (China).    Inst,   of 

Energy  Conversion. 

J.  Q.  Yan,  K.  V.  Lo,  and  P.  H.  Liao. 

Biological  Wastes  BIWAED,  Vol.  27,  No.  4,  p 

289-305,  1989.  4  fig,  6  tab,  23  ref. 

Descriptors:  'Anaerobic  digestion,  'Biological 
wastewater  treatment,  *Wastewater  treatment, 
•Food-processing  wastes,  Chemical  oxygen 
demand,  Sludge  blanket  reactor,  Fatty  acids,  Sus- 
pended solids,  Cheese  whey. 

Anaerobic  treatment  of  cheese  whey  using  a  17.5  L 
up-flow  anaerobic  sludge  blanket  reactor  was  in- 
vestigated in  the  laboratory  over  a  range  of  influ- 
ent concentration  from  4.5  to  38.1  g/L  chemical 
oxygen  demand  (COD)  at  a  constant  hydraulic 
retention  time  of  5  days.  A  COD  reduction  of  over 
97%  was  achieved.  However  at  the  influent  con- 
centration of  38.1  g/L  COD  a  reactor  instability 
was  observed.  The  start-up  of  the  reactor  could  be 
initiated  at  a  low  influent  concentration  and  the 
influent  concentration  could  be  increased  step-wise 
as  long  as  the  volatile  fatty  acid  (VSS)  concentra- 
tions were  well  removed  in  the  reactor.  The  pref- 
erable loading  rate  was  approximately  0.6  g  COD/ 
VSS  to  ensure  favorable  conditions  for  biomass 
growth.  The  method  proved  to  be  an  efficient 
treatment  method  for  diluted  cheese  whey.  (Au- 
thor's abstract) 
W90-00526 


ANAEROBIC-AEROBIC  BIOLOGICAL  TREAT- 
MENT OF  A  MIXTURE  OF  CHEESE  WHEY 
AND  DAIRY  MANURE. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Bio- 


The  integrated  anaerobic-aerobic  biological  treat- 
ment system  consisted  of  an  anaerobic  rotating 
biological  reactor  and  an  aerobic  sequencing  batch 
reactor.  Three  sequencing  batch  reactors  were 
used  in  the  aerobic  process.  A  mixture  of  cheese 
whey  and  dairy  manure  was  successfully  digested 
in  an  anaerobic  rotating  biological  contactor  which 
served  as  a  first  step  in  the  waste  treatment  proc- 
ess. The  methane  (CH4)  production  rate,  which  is 
dependent  on  the  organic  loading  rate,  ranged 
between  1.43  and  3.74  CH4  per  liter  reactor  per 
day.  As  the  organic  loading  rate  increased,  total 
methane  production  also  increased.  In  the  anaero- 
bic digestion  step,  over  46%  of  COD  was  re- 
moved. The  potential  pollutants  were  further  de- 
stroyed by  the  aerobic  treatment.  More  than  93% 
of  the  remaining  COD  was  removed  in  the  se- 
quencing batch  reactors  operated  at  22  C.  The 
treatment  efficiency  was  lower  for  the  aerobic 
reactor  operated  at  a  lower  temperature  (10  C). 
The  results  indicated  that  an  integrated  anaerobic- 
aerobic  treatment  of  a  mixture  of  dairy  manure  and 
cheese  whey  could  produce  a  substantial  amount 
of  methane  and  reduce  the  pollution  potential. 
(Author's  abstract) 
W90-00527 


REMOVAL  OF  SOME  HEAVY  METALS  FROM 
POLLUTED  WATER  BY  AQUATIC  PLANTS: 
STUDIES  ON  DUCKWEED  AND  WATER 
VELVET. 

Indian  Inst,  of  Tech.,  New  Delhi.  Centre  for  Rural 
Development  and  Appropriate  Technology. 
S.  K.  Jain,  P.  Vasudevan,  and  N.  K.  Jha. 
Biological  Wastes  BIWAED,  Vol.  28,  No.  2,  p 
115-126,  1989.  4  fig,  7  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Aquatic  plants,  'Iron,  'Copper,  Heavy 
metal  removal,  Duckweed,  Water  velvet,  India. 

The  uptake  of  iron  and  copper  by  duckweed 
(Lemna  minor  L.)  and  water  velvet  (Azolla  pin- 
nata  R.Br)  was  investigated  in  solutions  enriched 
with  1.0,  2.0,  4.0,  and  8.0  ppm  of  these  two  metal 
ions  which  were  renewed  every  2  days  over  a  14- 
day  test  period.  The  uptake  rate  of  both  the  metal 
ions  was  highest  when  the  initial  concentration  in 
the  test  solutions  was  1.0  ppm.  The  concentrations 
of  iron  or  copper  remaining,  after  2  days,  in  the 
solutions  treated  with  duckweed  or  water  velvet  at 
2.0,  4.0,  and  8.0  ppm  ion  level  increased  over  the 
14  days,  except  in  solutions  treated  with  water 
velvet  at  iron  concentrations  of  2.0  and  4.0  ppm. 
The  presence  of  one  metal  ion  in  solution  de- 
creased the  uptake  rate  of  the  other  metal  ion;  e.g. 
when  duckweed  was  kept  in  a  solution  containing 
copper  alone  at  8.0  ppm  level,  the  value  of  the 
metal  concentration  factor  after  14  days  was  51.20. 
However,  in  the  presence  of  an  equal  concentra- 
tion of  iron  the  value  of  this  factor  was  26.53, 
indicating  the  influence  of  iron  on  the  uptake  of 
copper.  The  results  demonstrate  that  duckweed 
and  water  velvet  are  able  to  remove  iron  and 
copper  effectively  at  low  concentrations  up  to  6-8 
days  of  treatment.  The  uptake  potential  and  surviv- 
al of  water  velvet  in  an  iron  and  copper  environ- 
ment is  higher  than  that  of  duckweed,  but  water 
velvet  does  not  grow  from  May  to  October  in 
India.  (Author's  abstract) 
W90-00528 


ELECTROBIOLOGICAL  WASTEWATER 

TREATMENT. 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 

(Poland). 

M.  Krzemieniewski. 

Biological  Wastes  BIWAED,  Vol.  28,  No.  2,  p 


128 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


127-132,  1989.  4  fig,  6  ref. 

Descriptors:    'Wastewater   treatment,   'Biological 
wastewater  treatment,  *Electrobiological 

wastewater  treatment,  Chemical  oxygen  demand, 
Electric  currents,  Biofiltration. 

To  determine  the  influence  of  the  passage  of  elec- 
tric current  on  the  biodegradation  process  of  the 
sewage  in  a  moving  tape-bed  (MTB)  which  con- 
sists of  moving,  flexible  tapes  moving  over  rotating 
high  shafts  with  the  lower  parts  of  the  tapes  im- 
mersed in  sewage,  experiments  were  conducted  on 
a  laboratory  scale  prototype.  The  raw  sewage  was 
concentrated,  with  an  average  COD  of  1550  g  02/ 
cu  m.  The  active  surface  of  the  tape  was  loaded 
with  influent  sewage  at  the  rate  of  86  g  02/sq  m 
per  day,  and  the  retention  time  in  the  tank  was  0.48 
h.  The  wastewaters  were  treated  in  the  MTB 
either  with  the  electric  current  at  0.2,  0.3,  0.5,  0.6A 
and  12V,  or  without  the  current.  Electric  current 
at  0.2A  increased  the  efficiency  of  the  biofilter 
from  40  to  70%.  Very  high  load  reductions  were 
obtained  at  currents  of  0.5  and  0.6A.  The  treated 
wastewaters  were  clearer,  and  the  volume  of  the 
brown  foam  on  the  surface  of  the  sewage  was 
lower  than  that  in  the  electrochemical  treatment. 
The  chemical  precipitates  did  not  interfere  with 
the  activities  of  the  biofilm.  The  low  effectiveness 
of  the  biological  treatment  was  caused  by  the  very 
short  retention  time  in  the  tank,  but  using  this  low 
effectiveness  permitted  the  clear  demonstration  of 
the  influence  of  the  electric  current  on  the 
wastewater  treatment.  (White-Reimer-PTT) 
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ANAEROBIC  DIGESTION  OF  PIG  MANURE 
WITH  DIFFERENT  AGRO-INDUSTRIAL 
WASTES. 

Hong  Kong  Baptist  Coll.,  Kowloon.  Dept.  of  Biol- 
ogy- 

M.  H.  Wong,  and  Y.  H.  Cheung. 
Biological  Wastes  BIWAED,  Vol.  28,  No.  2,  p 
143-155,    1989.   5  fig,   5  tab,    13  ref.  Hong  Kong 
Baptist  College  Grant  85/86-09. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Biological  wastewater  treatment,  'In- 
dustrial wastes,  Farm  wastes,  Agroindustrial 
wastes,  Cardboard,  Newspaper,  Sawdust,  Sugar 
cane,  Manure,  Fertilizers,  Methane,  Chemical 
oxygen  demand. 

Th  effectiveness  of  four  types  of  agroindustrial 
wastes  (cardboard,  newspaper,  sawdust  and  sugar- 
cane waste)  as  a  carbon  source  in  the  batch  anaero- 
bic digestion  of  pig  manure  was  investigated.  Pig 
manure  with  either  sawdust  or  cardboard,  especial- 
ly sawdust,  produced  higher  total  volumes  of 
biogas  than  with  newspaper  or  sugar-cane  waste. 
Mixtures  in  the  ratio  4:1  pig  manure:sawdust,  and 
4:1  and  3:1  pig  manure:cardboard  gave  the  highest 
yields  of  gas  with  the  highest  percentage  of  meth- 
ane. The  total  solids,  volatile  solids  and  chemical 
oxygen  demand  of  the  digested  materials  showed 
that  the  organic  material  of  the  wastes  had  been 
substantially  decreased  by  digestion.  The  fertilizer 
values  of  the  digested  materials  were  tested  by 
planting  Lolium  perenne  (ryegrass)  on  sand 
amended  with  digested  wastes.  Pig  manure  with 
sugar-cane  waste  gave  the  highest  crop  yield,  fol- 
lowed by  manure  plus  cardboard  or  sawdust.  Pig 
manure  with  newspaper  gave  the  lowest  yield. 
(Author's  abstract) 
W90-00530 


REMOVAL  OF  HEAVY  METAL  IONS  FROM 
AQUEOUS  SOLUTIONS  WITH  MELON  (CI- 
TRULLUS  VULGARIS)  SEED  HUSKS. 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Chem- 
istry. 

F.  E.  Okieimen,  and  V.  U.  Onyenkpa. 
Biological  Wastes  BIWAED,  Vol.  29,  No.  1,  p  11- 
16,  1989.  3  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Cadmium,  'Copper,  'Lead,  'Adsorbents, 
'Melon  seed  husks,  Nigeria,  Metal  ion  removal. 

The  removal  of  cadmium,  copper,  and  lead  ions 
from  aqueous  solutions  by  melon  seed  husks  was 


examined  by  equilibrium  and  dynamic  sorption 
studies  at  29  C.  The  amounts  of  the  metal  ions 
removed  from  solution  depended  on  the  metal  ion 
type,  and  were  enhanced  by  EDTA  modification 
of  the  husks.  The  distribution  coefficient,  D,  of  the 
metal  ions  between  the  adsorbent  phase  and  the 
bulk  aqueous  phase  showed  little  variation  with  the 
equilibrium  concentration  of  the  metal  ions,  except 
for  Pb(II)  ions  where  the  value  of  D  doubled  with 
a  five-fold  change  in  the  equilibrium  concentration. 
The  sorption  data  fitted  the  Langmuir  isotherm 
equation  and  maximum  metal-ion  binding  capac- 
ities of  23.3  mg/g  husk  and  11.4  mg/g  husk  were 
predicted  for  Cd(II)  ions  and  Cu(II)  ions  respec- 
tively. Relatively  higher  proportions  of  Pb(II)  ions 
were  removed  from  solution  by  melon  husks  in  the 
column  experiments.  Pb(II)  ions  sorbed  on  melon 
husks  can  be  quantitatively  recovered  by  treatment 
with  dilute  acid.  (Author's  abstract) 
W90-00533 


BIOTREATMENT  OF  ANAEROBICALLY  DI- 
GESTED SWINE  MANURE  WITH  MICROAL- 
GAE. 

Laval  Univ.,  Quebec.  Groupe  de  Recherche  en 

Recyclage  Biologique  et  Aquiculture. 

J.  de  la  Noue,  and  A.  Basseres. 

Biological  Wastes  BIWAED,  Vol.  29,  No.  1,  p  17- 

31,  1989.  6  fig,  3  tab,  37  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Anaerobic  digestion,  'Wastewater  treatment, 
'Animal  wastes,  'Nutrient  removal,  'Algae,  Nitro- 
gen, Phosphorus,  Ammonia,  Chemical  oxygen 
demand,  Chlorella,  Scenedesmus,  Phormidium, 
Swine  manure. 

The  ability  of  three  algae  species  (Chlorella  sp., 
Scenedesmus  obliquus,  and  Phormidium  bohneri) 
to  exhaust  inorganic  nitrogen  and  orthophosphate 
and  to  produce  biomasses  from  anaerobically  di- 
gested swine  manure  was  tested.  The  effluent  to  be 
treated  (COD  7.7  g/L,  N-NH4(  +  )  3.3  g/L,  P- 
P04(3-)  0.3  g/L,  pH  8.0)  was  diluted  with  tap- 
water  to  final  manure  concentrations  of  0.6-3.0%. 
Batch  culture  was  carried  out  in  1  L  flasks  for  12 
days  at  10  and  20  C,  starting  with  inocula  of  80  mg 
dry  wt  algae  per  liter.  Semicontinuous  cultures 
were  also  performed  with  P.  bohneri.  The  results 
showed  that  biomass  production  was  good  (up  to 
500-750  mg  dry  wt/L  after  12  days)  for  all  three 
species  at  20  C  with  productivities  averaging  31 
mg  dry  wt/L/d  for  P.  bohneri,  37  mg  dry  wt/L/d 
for  Chlorella  sp.  and  53  mg  dry  wt/L/d  for  S. 
obliquus.  Total  N-NH4(+)  exhaustion  was  ob- 
tained at  20  C  with  all  three  species  (2.0%  manure) 
within  12  days;  corresponding  reduction  of  P- 
P04(3-)  was  over  90%,  and  COD  abatement  was 
60-90%,  depending  on  the  species.  Under  natural 
conditions,  the  best  candidate  for  batch  treatment 
would  appear  to  be  Chlorella  sp.  Under  semicon- 
tinuous conditions,  P.  bohneri,  which  can  be  easily 
harvested,  is  indeed  interesting,  with  removal  rates 
similar  to  those  obtained  with  Chlorella  sp.  grown 
in  batch  at  similar  manure  concentration.  (Author's 
abstract) 
W90-00534 


SEQUENTIAL  REDUCTIVE  DEHALOGENA- 
TION  OF  CHLOROANILINES  BY  MICROOR- 
GANISMS FROM  A  METHANOGENIC  AQUI- 
FER. 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  SEPTIC  TANKS  PERFORM- 
ANCE IN  SOME  PARTS  OF  MOSUL  CITY  IN 
IRAQ. 

Mosul    Univ.     (Iraq).     Saddam     Dam     Research 

Centre. 

M.  A.  Al-Layla,  and  S.  M.  Al-Rawi. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  5,  p  543-556,  July  1989.  3 

fig,  4  tab,  15  ref. 

Descriptors:  'Septic  tanks,  'Iraq,  'Wastewater 
treatment,  Settleable  solids,  Suspended  solids,  Bio- 
chemical oxygen  demand,  Retention  time. 


An  evaluation  of  the  efficiency  of  septic  tanks  in 
the  Mosul  region  in  Iraq  in  removing  BOD,  sus- 
pended and  settleable  solids  and  other  constituents 
was  presented.  Five  districts  were  selected  and 
then  grouped  into  two  areas  based  on  proximity, 
geographical  and  geological  aspects.  The  investi- 
gation of  these  tanks  showed  good  removal  of 
pollutants  due  to  prolonged  retention  time.  How- 
ever, some  constructional  defects  and  faulty  tank 
locations  affected  some  systems.  In  some  cases  soil 
type  necessitated  rapid  desludging  or  effluent  over- 
flow which  could  affect  the  environment,  and 
oversizing  might  cause  some  constructional  danger 
as  well  as  adding  unnecessary  costs.  (White- 
Reimer-PTT) 
W90-00546 


SPECIAL  DESIGN  FEATURES  TAKE  THE 
CHILL  OUT  OF  WASTEWATER  TREATMENT. 

Black  and  Veatch,  Denver,  CO. 
M.  J.  Maxwell,  R.  B.  Wenger,  and  W.  L.  Earley. 
Public  Works  PUWOAH,  Vol.  1 19,  No.  8,  p  50-51, 
July  1989. 

Descriptors:  'Wastewater  treatment,  'Cold  re- 
gions, 'Wastewater  facilities,  'Colorado,  'Ad- 
vanced wastewater  treatment,  Activated  sludge, 
Flocculation,  Filtration,  Energy  efficiency,  Insula- 
tion, Temperature,  Oxidation  process,  Aerators, 
Design  criteria. 

Wastewater  treatment  plant  design  features  that 
combat  the  elements  at  two  Colorado  award-win- 
ning facilities  are  described.  The  Snake  River  plant 
is  a  1.2-mgd  advanced  waste  treatment  facility  that 
uses  a  highrate  activated  sludge  system,  followed 
by  chemical  addition,  flocculation,  settling,  and 
filtration  for  phosphorus  removal.  The  plants  com- 
ponents (except  the  secondary  flow  equalization 
basins)  are  housed  inside  structures,  heating  re- 
quirements are  supplied  by  both  gas  and  electric 
unit  heaters,  augmented  in  two  buildings  by  pas- 
sive solar  clerestory  windows,  and  a  special  collec- 
tion system  with  manholes  wrapped  in  polyethyl- 
ene and  256-sq  ft  horizontal  layer  of  rigid  insula- 
tion buried  1  ft  below  grade  and  centered  around 
the  manhole.  The  Gunnison  plant  is  a  4.2-mgd 
oxidation  ditch  facility  providing  secondary  treat- 
ment. Surface  aerators  were  selected  to  provide 
aeration  and  to  propel  the  mixed  liquor  around  the 
oxidation  basins  which  retain  most  heat  contained 
in  the  raw  wastewater.  The  buildings  are  insulated 
with  foam  insulation  between  two  sheet  metal 
layers,  uninsulated  aluminum  geodesic  domes 
cover  both  secondary  clarifiers  and  the  gravity 
thickener,  and  electric  unit  heaters  in  normally 
unoccupied  buildings  are  sized  only  to  keep  water 
from  freezing  and  the  interior  above  40  F.  (White- 
Reimer-PTT) 
W90-00551 


NITROGEN  REMOVAL  WORKS  YEAR- 
ROUND. 

Donohue  and  Associates,  Inc.,  Sheboygan,  WI. 
E.  S.  Nevers. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  8,  p  68, 
July  1989. 

Descriptors:  'Wastewater  treatment,  'Cold  re- 
gions, 'Wisconsin,  'Nitrogen  removal, 
'Wastewater  facilities,  Nitrification,  Denitrifica- 
tion,  Temperature. 

The  community  of  Lake  Geneva,  Wisconsin  decid- 
ed to  use  a  biological  nitrification-denitrification 
process  to  meet  new  nitrogen  removal  standards. 
The  process  uses  a  recirculating,  three-channel  oxi- 
dation ditch  in  which  microorganisms  first  oxidize 
ammonia  nitrogen  and  organic  nitrogen,  forming 
nitrate.  By  removing  the  oxygen  from  the  nitrates, 
microorganisms  break  the  compounds  into  nitro- 
gen gas  and  oxygen.  The  facilities  design  considers 
the  nitrification  system's  temperature  sensitivity 
through  the  use  of  a  deep  oxidation  ditch  which 
minimizes  surface  area  exposure  and  reduces  heat 
loss.  A  chlorine  contact  tank  can  be  added  to  the 
hydraulic  system  in  the  event  of  a  cold  weather 
process  failure.  The  $5.3-million  facility  treats  an 
average  daily  flow  of  1.7  mgd.  The  treated  effluent 
averages  less  that  6  mg/L  of  nitrogen,  and  can 
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remove   nitrogen    to    1    mg/L.   The   facility   also 
achieves  effluent  BOD  concentrations  below  the 
50    mg/L    monthly    average    permitted.    (White- 
Reimer-PTT) 
W9O-0O552 


CHARACTERIZATION  OF  PHOSPHORUS  IN 
SLUDGE  EXTRACTS  USING  PHOSPHOR  US- 
31  NUCLEAR  MAGNETIC  RESONANCE  SPEC- 
TROSCOPY. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00568 


EFFECTIVENESS  OF  MECHANICAL  AER- 
ATION IN  FLOATING  AQUATIC  MACRO- 
PHYTE-BASED  WASTEWATER  TREATMENT 
SYSTEMS. 

Reedy  Creek  Energy  Services,  Inc.,  Lake  Buena 

Vista,  FL. 

T.  A.  DeBusk,  K.  R.  Reddy,  and  K.  S.  Clough. 

Journal  of  Environmental  Quality  JEVQAA,  Vol 

18,  No.  3,  p  349-354,  Jul-Sep  1989.  4  fig,  3  tab,  14 

ref. 

Descriptors:  *Aeration,  *Wastewater  treatment, 
♦Biological  wastewater  treatment,  *Water  hya- 
cinth, *Wastewater  lagoons,  Biochemical  oxygen 
demand,  Suspended  solids,  Contaminant  removal 
efficiency. 

Outdoor  tanks  containing  the  floating  aquatic  ma- 
crophyte  water  hyacinth  (Eichhornia  crassipes 
(Mart)  Solms)  were  provided  with  diffuse  aeration 
to  evaluate  its  effect  on  wastewater  treatment  effi- 
ciency and  plant  growth.  Light  aeration  (0.003  and 
0.021  L/sq  m/min)  had  no  effect  on  the  treatment 
of  primary  domestic  effluent  in  the  batch-fed  water 
hyacinth  tanks.  Heavy  aeration  (1.03  and  3.53  L/sq 
m/min)  raised  wastewater  dissolved  oxygen  (DO) 
concentrations,  but  did  not  improve  biochemical 
oxygen  demand  (BOD5)  removal  efficiency  or  in- 
crease plant  growth  rates  during  21-d  experiments. 
Heavy  aeration  slightly  increased  wastewater  N 
removal,  but  the  effectiveness  of  aeration  for  nutri- 
ent removal  was  not  consistent  among  experi- 
ments. In  continuous-flow  raceways  fed  primary 
domestic  effluent,  vigorous  aeration  (6.1  L/sq  m/ 
min)  improved  effluent  quality,  with  contaminant 
removal  rates  averaging  77%  BOD5  and  76%  SS 
in  nonaerated  raceways,  and  94%  BOD5  and  89% 
SS  in  aerated  raceways.  Results  of  this  study  sug- 
gest that  the  high  aeration  requirement  for  en- 
hanced contaminant  removal  in  floating  aquatic 
macrophyte  systems  is  due  not  only  to  poor  02 
transfer  efficiencies  (1.6-4.0%),  but  also  to  the  inef- 
ficient utilization  of  02  for  BOD5  removal.  The 
primary  benefit  of  moderate  aeration  (0.1-1.0  L/sq 
m/min)  in  floating  aquatic  macrophyte  systems 
appears  to  be  the  elevation  of  wastewater  DO 
concentrations  (from  0.5  to  2.5  mg/L),  which  may 
be  useful  for  controlling  odors  and  mosquito  prolif- 
eration. (Author's  abstract) 
W90-00571 


ANAEROBIC  FILTERS  FOR  MUNICIPAL 
WASTEWATER  TREATMENT. 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  R.  C.  Landine,  and  S.  R.  Pyke. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  46,  No.  1,  p  71-76,  1989.  4  tab, 
1  ref. 

Descriptors:  'Anaerobic  filters,  'Wastewater  treat- 
ment, 'Filtration,  'Filter  media,  'Municipal 
wastewater,  Flow  system,  Feedwater  treatment, 
Effluents,  Biological  oxygen  demand,  Suspended 
solids,  Anaerobic  conditions. 

A  study  was  undertaken  using  anaerobic  filters 
(both  laboratory  and  pilot-scale)  for  municipal 
wastewater  treatment  in  order  to  compare  the  per- 
formance of  anaerobic  filters  in  different  flow 
modes  (downflow  and  horizontal)  using  laboratory 
models;  to  compare  the  performance  of  anaerobic 
filters  using  different  media  (rock  and  wood)  using 
laboratory  models;  and  to  compare  the  perform- 
ance between  laboratory-scale  and  pilot-scale  an- 


aerobic filters  (downflow,  rock  medium).  Four  lab- 
oratory reactors  (two  downflow  rock,  one  down- 
flow  wood,  and  one  horizontal  flow  rock)  were 
operated  at  35-38  degrees  C  for  an  initial  period  of 
six  months  and  later  at  23-27  degrees  C,  with 
primary  clarifier  effluent  (PCE)  from  a  municipal 
wastewater  treatment  plant  as  the  feed  to  the  reac- 
tors. A  pilot-scale  rock  medium  reactor  located  at 
a  municipal  wastewater  treatment  plant  was  oper- 
ated at  24-28  degrees  C  initially  in  the  downflow 
mode  and  later  at  18-20  degrees  C  in  the  upflow 
mode  with  PCE  as  feed.  The  laboratory  study 
showed  that  PCE  can  be  successfully  treated  using 
both  downflow  and  horizontal  flow  anaerobic  fil- 
ters, with  similar  performance  under  both  flow 
modes.  Bench-scale  filters  obtained  better  biologi- 
cal oxygen  demand  and  suspended  solids  removals 
compared  to  the  pilot-scale  filter.  (Author's  ab- 
stract) 
W90-00626 


STORM  DRAIN  DESIGN:  DIFFUSIVE  FLOOD 
ROUTING  FOR  PCS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-O0633 


ANAEROBIC-AEROBIC  TREATMENT  OF  DIS- 
TILLERY WASTES. 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  Engi- 
neering. 

S.  Shrihari,  and  V.  Tare. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  43 
No.  1/2,  p  95-108,  January  1989.  6  fig,  2  tab,  12  ref! 

Descriptors:  'Industrial  wastes,  'Wastewater  treat- 
ment, 'Aerobic  treatment,  'Anaerobic  digestion, 
Wastewater  dilution,  Chemical  oxygen  demand, 
Biological  wastewater  treatment,  Effluents,  Sludge 
solids. 

Distillery  industries  are  among  the  major  pollutors 
of  the  aquatic  environment.  Waste  generated  from 
distilleries  is  highly  organic  in  nature.  An  attempt 
has  been  made  to  find  an  efficient  disposal  method 
of  distillery  effluents  through  anaerobic  followed 
by  aerobic  treatment.  Accordingly,  experimental 
studies  were  planned  and  carried  out  in  two 
phases.  The  first  phase  of  experimentation  was 
conducted  to  study  the  performance  of  semicontin- 
uous  fixed  film  anaerobic  reactors  which  simulate 
downflow  stationary  fixed  film  anaerobic  reactors 
for  partial  treatment  of  distillery  waste.  The 
second  phase  of  experimentation  included  studies 
on  degradation  of  anaerobically  treated  effluent 
employing  semicontinuous  aerobic  reactors  with 
sludge  recycle.  The  results  indicated  that  the  dis- 
tillery waste  should  be  diluted  to  bring  down  the 
chemical  oxygen  demand  (COD)  by  circulating 
the  treated  effluent  before  it  is  treated  by  station- 
ary fixed  film  anaerobic  reactors.  Further  reduc- 
tion of  COD  by  anaerobic  treatment  appears  to  be 
uneconomical.  Results  of  the  second  phase  of  the 
study  show  that  the  aerobic  degradation  of  anaero- 
bically treated  effluent  can  achieve  significant 
COD  reduction  (approximately  67%).  The  settling 
characteristics  of  the  sludge  produced  in  the  aero- 
bic study  depended  on  the  biological  solids  reten- 
tion time  (BSRT)  value  and  improved  with  an 
increase  in  BSRT.  (Author's  abstract) 
W90-00644 


DESIGN  OF  WASTEWATER  STORAGE 
PONDS  AT  LAND  TREATMENT  SITES.  II: 
EQUILIBRIUM  STORAGE  PERFORMANCE 
FUNCTIONS. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-00655 


EVALUATION  OF  ON-SITE  WASTE  DISPOS- 
AL SYSTEM  FOR  NITROGEN  REDUCTION. 

Anne  Arundel  County  Dept.  of  Health,  Annapolis, 

MD. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-O0656 


USE  OFTAILORH;  BENTOMI1E  KjH  SH  h( 
TlVh     REMOVAL     OF     ORGANH      POLLUT- 
ANTS. 

New  Mexico  Stale   Univ  ,  Las  Crucev   Dept    of 

Civil  Engineering 

F.  Cadena 

Journal  of  Environmental  Engineering  JOEEDR 

Vol.  115,  No.  4,  p  756-767,  August  1989   7  fig,  3 

tab,  14  ref. 

Descriptors:  'Adsorption,  'Organic  wastes,  'Ben- 
tonite,  'Montmorillonite,  'Aromatic  compounds, 
'Water  treatment,  'Wastewater  treatment,  Ammo- 
nia, Clays,  Separation  techniques,  Benzenes,  Ion 
exchange,  Hydrogen  ion  concentration 

Removal  of  organic  contaminants  from  aqueous 
solutions  by  natural  clays  may  be  enhanced  by 
tailoring  the  clay  through  a  cationic  exchange  of 
the  natural  hydrophilic  cations  with  lyophilic  or- 
ganic cations  having  lower  hydrated  radii.  This 
possibility  wsa  investigated  by  exchanging  the  nat- 
ural cation  in  Wyoming  bentonite  with  tetramethy- 
lammonium  (TMA+)  ions.  The  adsorptive  proper- 
ties of  TMA-bentonite  increase  in  direct  propor- 
tion to  the  exchange  reaction  below  60%  of  the 
CEC  of  the  clay.  The  ability  of  the  modified  clay 
to  remove  benzene  decreases  at  doses  higher  than 
150%  of  the  CEC  of  the  clay.  Adsorption  isotherm 
constants  on  TMA-bentonite  are  calculated  from 
equilibrium  studies  for  benzene,  toluene,  and  o- 
xylene.  The  selectivity  of  the  TMA-tailored  ben- 
tonite follows  the  following  order:  benzene  >  > 
toluene  >  o-xylene.  Solute  equilibrium  concentra- 
tion is  attained  within  a  five-minute  contact  time. 
Solution  pH  plays  a  secondary  role  in  the  adsorp- 
tive nature  of  TMA-bentonite.  (Author's  abstract) 
W90-O0658 


MEMBRANE/OIL  STRIPPING  OF  VOCS 
FROM  WATER  IN  HOLLOW-FIBER  CONTAC- 
TOR. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

A.  K.  Zander,  R.  Qin,  and  M.  J.  Semmens. 
Journal  of  Environmental  Engineering  JOEEDR 
Vol.  115,  No.  4,  p  768-784,  August  1989.  13  fig,  2 
tab,  25  ref,  append. 

Descriptors:  'Water  treatment,  'Organic  com- 
pounds, 'Membrane  processes,  'Oil-water  inter- 
faces, 'Separation  techniques,  Hazardous  wastes, 
Wastewater  treatment,  Mass  transfer,  Design  crite- 


Separation  of  volatile  organic  contaminants  from 
water  using  a  microporous  hollow-fiber  mem- 
brane/oil stripping  system  was  evaluated.  Counter- 
current  flow  of  water  and  oil  on  opposite  sides  of 
an  air-filled  gas-permeable  membrane  was  used  to 
concentrate  the  contaminants  in  the  oil  phase.  The 
rate  of  mass  transfer  under  varying  conditions  was 
measured  and  compared  to  existing  full-,  and  labo- 
ratory-scale air-stripping  processes,  to  membrane- 
extraction  processes,  and  to  predictions  based  on 
known  empirical  and  theoretical  correlations.  The 
correlations  can  be  used  as  the  basis  for  system 
design  and  scale-up.  This  process  incorporates  the 
advantages  of  other  membrane-stripping  processes, 
such  as  a  high  surface  area  to  volume  ratio  for 
transfer,  and  independent  control  of  the  separate 
liquid  phases.  It  also  overcomes  several  disadvan- 
tages of  extraction  and  stripping  processes.  There 
is  no  contact  between  the  liquid  phases  and  thus  no 
potential  for  cross-contamination  or  emulsion  for- 
mation. The  membrane  separation  of  phases  pre- 
vents flow  channeling  and  flooding  present  in  air- 
stripping  towers.  Finally,  materials  used  in  this 
process  may  be  recovered  and  recycled,  prevent- 
ing further  environmental  contamination.  (Au- 
thor's abstract) 
W90-00659 


BREAKTHROUGH   CURVES   IN   GRANULAR 
MEDIA  FILTRATION. 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 
A.  Adin,  and  R.  Rajagopalan. 
Journal  of  Environmental  Engineering  JOEEDR, 
Vol.  115,  No.  4,  p  785-798,  August  1989.  5  fig,  10 
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ref,  append. 

Descriptors:  *Water  treatment,  'Wastewater  treat- 
ment, 'Filtration,  *Flocculation,  'Filter  media, 
'Mathematical  models,  'Deposition,  Hydraulic 
conductivity,  Colloids,  Boundary  conditions,  Sepa- 
ration techniques,  Theoretical  analysis,  Particle 
size,  Soil  types. 

Experimental  data  show  that  the  breakthrough 
curves  observed  in  filtration  in  the  case  of  both 
surface-force-dominated  deposition  and  floccula- 
tion-dominated  deposition  display  a  general  simi- 
larity. Some  theoretical  observations  on  these  ex- 
treme cases  of  deposition  behavior  are  presented 
which  focus  on  the  prediction  of  the  breakthrough 
curves  that  could  be  expected  in  each  case.  Solu- 
tions for  breakthrough  curves  are  given,  and  their 
relationship  to  the  deposition  mechanisms  and  the 
corresponding  boundary  conditions  is  examined. 
The  accumulation-detachment  model  is  based  on 
the  fact  that  filtration  is  a  process  of  accumulation 
where  partial  but  continuous  pore  clogging  takes 
place.  Both  cases  involve  similar  theoretical  and 
mathematical  formulations  and  similar  solutions. 
The  pore-clogging  model  uses  four  easily  determi- 
nable parameters:  filter  capacity,  hydraulic  con- 
ductivity, and  accumulation  and  detachment  coef- 
ficients. These  are  physically  meaningful  param- 
eters, determining  the  volume  of  water  that  can  be 
treated,  the  rate  of  clogging,  and  the  flocculation 
efficiency.  For  a  given  water  and  filter  bed,  the 
two  filtration  coefficients  depend  on  flocculant 
types  and  filtration  rate.  The  coefficients  can  be 
used  to  evaluate  flocculant  performance.  The 
smaller  the  detachment  coefficient,  the  better  the 
removal  efficiency;  however,  the  head  loss  devel- 
ops faster.  These  predictive  models  are  applicable 
to  various  waters,  filter  beds,  flocculants,  and  soil 
types.  They  have  a  practical  value  in  the  design  of 
new  filters  as  well  as  in  the  upgrading  of  existing 
filters.  (Geiger-PTT) 
W90-00660 


DEVELOPMENT  AND  DESIGN  OF  SLUDGE 
FREEZING  BEDS. 

Cold    Regions   Research   and   Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-00661 


WATER  STORAGE  CAPACITY  OF  WETLAND 
USED  FOR  WASTEWATER  TREATMENT. 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

F.  D.  Heliotis. 

Journal  of  Environmental  Engineering  JOEEDR, 
Vol.  115,  No.  4,  p  822-834,  August  1989.  4  fig,  2 
tab,  31  ref,  append. 

Descriptors:  'Land  treatment,  'Wetlands,  'Water 
storage,  'Storage  capacity,  'Wastewater  disposal, 
'Hydrologic  models,  'Wastewater  treatment,  Peat, 
Swamps,  Water  table,  Rainfall,  Specific  yield,  Ni- 
trogen removal,  Phosphorus  removal,  Design  cri- 
teria. 

Hydrologic  considerations,  such  as  the  water  stor- 
age capacity  of  peat,  are  critical  in  properly  de- 
signing peatlands  for  wastewater  treatment.  Water 
storage  capacity  is  estimated  by  measuring  the 
specific  yield  of  peat  in  a  north  Michigan  cedar 
swamp.  Field  estimates  of  specific  yield  are  per- 
formed by  measuring  the  response  of  water  table 
to  rainfall.  Specific  yield,  taken  as  the  ratio  of 
rainfall  to  water  table  rise,  is  found  to  decrease 
exponentially  with  depth,  ranging  between  0.4-0.7 
for  the  surface  layers  and  between  0.05-0.15  for 
peat  layers  at  0.5  m  depth.  A  model  predicting  the 
water  table  response  to  rainfall  is  developed  and 
successfully  tested.  Applications  of  the  model  in 
designing  wetland  wastewater  treatment  systems 
include  computation  of  maximum  wastewater 
quantity  that  can  be  sprinkled  on  a  wetland  before 
flooding  and  overland  flow.  Such  information  is 
critical  in  systems  where  optimum  treatment  is  to 
be  achieved  when  wastewater  is  absorbed  into  the 
peat  matrix.  (Author's  abstract) 
W90-00663 


IMPROVEMENTS  IN  SOIL  ABSORPTION 
TRENCH  DESIGN. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

B.  E.  Reed,  M.  R.  Matsumoto,  A.  Wake,  H. 

Iwamoto,  and  F.  Takeda. 

Journal  of  Environmental  Engineering  JOEEDR, 

Vol.  115,  No.  4,  p  853-857,  August  1989.  3  fig,  6 

ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Land  disposal,  'Absorption,  'Seepage, 
Capillarity,  Aeration  zone,  Chemical  oxygen 
demand,  Organic  matter. 

The  use  of  the  capillary  seepage  trench  (CST)  for 
the  treatment  of  wastewater  was  examined  in  labo- 
ratory tests.  Soil  collected  from  an  agricultural 
field  was  placed  into  CST  or  conventional  reactors 
and  allowed  to  settle.  A  soluble  synthetic 
wastewater  with  a  COD  of  1,000  milligrams/liter 
was  applied  at  a  rate  of  67  liters/sq  m  of  trench 
area/day  for  each  reactor.  Samples  of  the  effluent 
were  collected  periodically  over  a  10-month 
period  and  analyzed  for  total  COD.  The  COD 
concentrations  were  consistently  lower  in  the  CST 
as  compared  to  the  conventional  system.  Average 
effluent  concentrations  and  standard  deviation  for 
the  CST  and  conventional  system  were  10.3  +or- 
2.5  milligrams/liter  and  27.2  +or-11.0  milligrams/ 
liter,  respectively.  CST  provided  significantly 
better  removal  of  soluble  organic  matter  than  the 
conventional  soil  absorption  system.  The  CST 
system  produced  a  significantly  better-quality 
during  the  winter/spring  months.  Hypothesized 
reasons  for  superior  removal  of  organic  matter  in 
the  CST  compared  with  the  conventional  system 
are:  flow  path  is  longer  in  the  CST  due  to  capillary 
action  drawing  the  wastewater  upwards  and  hori- 
zontally instead  of  concentrating  the  flow  under 
the  trench  as  in  the  conventional  system;  and 
wastewater  is  more  evenly  distributed  along  the 
length  of  the  trench  in  the  CST  system  because  the 
wastewater  first  collects  in  the  impermeable 
trough,  which  is  placed  along  the  entire  length  of 
the  trench,  before  it  percolates  downward  through 
the  soil  matrix.  (Geiger-PTT) 
W90-00665 


GET  CONTROL  OF  YOUR  ACTIVATED 
SLUDGE  PROCESS. 

Morrison  Public  Works  Director,  CO. 

R.  S.  Jarski,  H.  M.  Jean,  and  R.  J.  Neal. 

Water  Engineering  and  Management  WENMD2, 

Vol.   136,  No.  7,  p  34-37,  July  1989.  3  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Maintenance,  'Process  control, 
Aeration,  Sludge  solids,  Bulking  sludge,  Monitor- 
ing, Sludge  bed,  Foaming,  Dissolved  oxygen. 

Performing  daily  control  tests  such  as  microscopic 
and  settleometer  tests  in  combination  with  visual 
observations  of  the  aeration  and  clarifier  can  help 
identify  major  upsets  in  an  activated  sludge  process 
before  they  occur.  A  lack  of  surface  turbulence  in 
the  aeration  basin  may  indicate  insufficient  aer- 
ation. To  ensure  proper  mixing,  the  operator 
should  monitor  dissolved  oxygen  concentrations 
and  the  quantity  of  air  flow  to  the  aeration  basin  on 
a  regular  basis  and  schedule  proper  maintenance 
and/or  replacement  of  air  diffusers  at  the  bottom 
of  the  aeration  basin  and  air  filters  on  the  com- 
pressed air  blowers.  When  mechanical  aerators  are 
used,  the  operator  should  monitor  the  dissolved 
oxygen  concentration  within  the  aeration  basin  and 
measure  the  mixed  liquor  suspended  solids  concen- 
trations throughout  the  basin.  If  an  aeration  basin 
surface  is  covered  by  thick  white  sudsy  foam  the 
sludge  age  is  too  young.  A  dense  greasy  layer  of 
deep  tan  to  brown-colored  foam  covering  the  basin 
surface  indicates  that  the  sludge  is  too  old.  Micro- 
scopic examination  of  the  mixed  liquor  and  foam 
should  be  performed  to  verify  the  presence  of 
Nocardia  filaments  indicating  the  presence  of  old 
sludge.  A  light  tan  color  and  fresh  musty  odor  of 
the  mixed  liquor  is  normally  an  indication  of  a 
young  sludge.  A  dark  brown  to  reddish  brown 
color  and  stale  musty  odor  of  the  mixed  liquor  is 
normally  an  indication  of  an  old  sludge.  A  dark 
grey  or  blackish  color  and  sulfide  odor  of  the 
mixed  liquor  indicates  a  septic  sludge  that  is  devoid 


of  a  healthy  population  of  microorganisms.  Sludge 
bulking  is  indicated  by  a  homogeneous  appearing 
sludge  blanket  extending  across  the  clarifier. 
Proper  monitoring  and  recording  of  blanket  depth 
in  the  clarifier,  settleometer  tests  and  microscopic 
analyses  can  assist  in  identifying  a  potential  bulking 
problem  before  it  occurs.  If  filamentous  bulking 
occurs,  the  operator  can  correct  the  problem  on  a 
short-term  basis  by  chemical  treatment.  Clumping 
and  ashing  can  be  remedied  by  increasing  the 
sludge-wasting  rate  and/or  by  increasing  the 
return  activated  sludge  rate.  When  straggler  floe 
occurs,  the  operator  should  moderately  reduce  the 
sludge  wasting  rate  to  increase  the  sludge  age.  Pin 
floe  can  be  minimized  by  increasing  the  wasting 
rate  to  reduce  the  sludge  age  or  by  reducing  the 
air-flow  rate  to  the  aeration  basin.  (Geiger-PTT) 
W90-00667 


SPINNING  AIR  BLASTS  OPERATING  COSTS. 

Dresser  Industries,  Inc.,  Connersville,  IN.  Roots 

Div. 

R.  H.  Eshelman. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  7,  p  38-40,  July  1989.  2  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
'Hydraulic  valves,  'Hydraulic  equipment,  'Oper- 
ating costs,  Cost  analysis,  Electric  power  costs, 
Compressed  air,  Flow  rates,  Process  control. 

A  simple  and  common  energy  conservation  tech- 
nique in  wastewater  treatment  is  to  control  com- 
pressor output  (air  pressure  and  flow)  to  meet  the 
plant's  immediate  demand.  Inlet  guide  vane  tech- 
nology is  being  applied  on  centrifugal  compressors 
with  inlet  volumes  as  low  as  4000  ACFM,  a  size 
range  where  butterfly  valves  have  traditionally 
been  used  to  modulate  pressure  and  flow.  Even  on 
these  smaller  compressors,  inlet  guide  vanes  yield 
5-11%  higher  energy  cost  reductions  than  butterfly 
valves.  Electrically-driven  centrifugal  compressors 
typically  operate  at  a  constant  speed  and  are  de- 
signed to  deliver  a  specified  weight-flow  of  air  to 
the  aeration  system  under  the  worst  anticipated 
environmental  conditions.  Plant  conditions  also 
contribute  to  the  compressor's  operation.  A  pres- 
sure drop  across  the  diffusers  will  increase  as  the 
diffusers  clog  up  affecting  the  compressor  dis- 
charge pressure.  The  air  distribution  piping  creates 
frictional  losses.  Since  the  compressor  is  almost 
always  operating  at  a  discharge  pressure  and  flow 
lower  than  it  was  designed  to  generate,  inlet  con- 
trol devices  (inlet  guide  vanes  and  butterfly  valves) 
enable  a  plant  operator  to  adjust  the  compressor 
output  to  these  changing  conditions,  reducing 
horsepower  demand  and  operating  costs.  A  butter- 
fly valve  in  the  inlet  line  to  the  compressor  can 
control  discharge  pressure,  inlet  volume,  or  both. 
The  butterfly  valve  creates  a  pressure  drop  at  the 
inlet,  though,  which  prevents  the  compressor  from 
producing  its  design  discharge  pressure.  As  it 
begins  to  close,  the  butterfly  valve  restricts  air 
flow  so  that  the  inlet  pressure  drops  downstream 
of  the  valve,  which  ultimately  reduces  the  dis- 
charge pressure.  Inlet  guide  vanes  operate  on  a 
different  principle  actually  reducing  adiabatic  head 
by  spinning  the  flow  of  incoming  air  into  the 
impeller  at  high  velocity.  Inlet  guide  vanes  for 
pressure  and  flow  control  are  located  immediately 
in  front  of  the  compressor  impeller.  When  fully 
open,  the  vanes  allow  air  to  pass  straight  into  the 
impeller  so  the  compressor  operates  at  design  pres- 
sure and  flow.  As  the  vanes  are  closed  to  reduce 
discharge  pressure  or  flow,  they  turn  the  incoming 
air  in  the  direction  of  the  impeller's  rotation.  This 
pre-rotation  of  the  air  substantially  reduces  the 
amount  of  power  the  compressor's  impeller  needs 
to  maintain  the  desired  pressure  and  flow.  A  but- 
terfly valve,  by  way  of  contrast,  reduces  inlet 
pressure  to  reduce  discharge  pressure,  but  does  not 
change  the  head.  (Geiger-PTT) 
W90-00668 


STABLE  N-CHLOROALDIMINES  AND 
OTHER  PRODUCTS  OF  THE  CHLORINA- 
TION  OF  ISOLEUCINE  IN  MODEL  SOLU- 
TIONS AND  IN  A  WASTEWATER. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of 
Chemical  Sciences. 
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A.  Nweke,  and  F.  E.  Scully. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  8,  p  989-994,  August  1989. 
5  fig,    1   tab,  43  ref.   NSF  Grant   ECE-84 15255. 

Descriptors:  'Water  pollution  sources,  'Chlorinat- 
ed hydrocarbons,  *Wastewater  treatment, 
•Wastewater  oxidation,  'Isoleucine,  'Chlorination, 
Spectroscopy,  Amino  acids,  High  performance 
liquid  chromatography. 

Solutions  of  the  amino  acid  isoleucine  were  chlor- 
inated to  different  chlorine  to  nitrogen  mole  ratios 
and  analyzed  by  ultraviolet  spectroscopy,  gas 
chromatography,  and  high  performance  liquid 
chromatography  (HPLC).  The  mono-N-chlorinat- 
ed  amino  acid,  2-methylbutyraldehyde,  and  2- 
methylbutyronitrile  were  products,  the  yields  of 
which  varied  with  chlorination  level.  At  Cl/N 
mole  ratios  greater  than  two  a  previously  undetect- 
ed N-chlorinated  aldimine,  which  was  remarkably 
stable  in  the  absence  of  ammonia,  was  the  main 
product.  The  concentration  of  isoleucine  in  an 
unchlorinated  primary  municipal  wastewater  efflu- 
ent was  determined.  The  products  of  its  chlorina- 
tion and  their  yields  at  different  Cl/N  ratios  were 
determined  by  using  a  radiotracer  and  were  found 
to  be  similar  to  those  observed  in  model  solutions. 
A  scheme  of  pathways  for  the  formation  of  the 
various  products  from  the  chlorination  of  isoleu- 
cine is  proposed.  This  work  suggests  that  N-chlor- 
aldimines  may  contribute  significantly  to  a  stable 
combined  oxidant  concentration  in  wastewaters 
chlorinated  to  a  free  residual.  (Author's  abstract) 
W90-00688 


PRACTICAL  PERFORMANCE  OF  VARIOUS 
SYSTEMS  FOR  SMALL-SCALE  WASTEWATER 
TREATMENT  DURING  A  TWO-YEAR  FIELD 
TEST. 

Witteveen  and  Bos,  Deventer  (Netherlands). 

J.  H.  van  der  Graaf,  F.  A.  Fastenau,  and  A.  H.  M. 

van  Bergen. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  1-12,  July  18  1989.  5  fig,  5  tab,  2  ref. 

Descriptors:  *On-site  wastewater  treatment,  ♦Do- 
mestic wastes,  'Wastewater  treatment,  Perform- 
ance evaluation,  Comparison  studies,  The  Nether- 
lands. 

Diffuse  pollution,  caused  by  direct  discharges  from 
individual  houses  or  groups  of  houses  for  which 
connection  of  central  wastewater  treatment  sys- 
tems is  not  feasible,  may  be  significantly  reduced 
by  on-site  treatment.  The  performances  of  14  dif- 
ferent systems  for  on-site  treatment  in  the  range  of 
5-200  population  equivalents  (p.e.)  in  the  Nether- 
lands were  tested  over  a  two-year  period  of  field 
research.  Treatment  results  showed  reasonably 
comparable  removal  percentages  in  relation  to 
large  systems,  though  the  effluent  quality  may  not 
be  as  good  due  to  higher  influent  concentrations. 
Significant  differences  in  treatment,  operation  and 
maintenance  aspects  were  recorded,  causing  some 
systems  to  be  preferred  to  others.  The  feasibility  of 
wide-spread  application  of  small  treatment  plants 
may  depend  more  on  financial,  management  and 
organizational  aspects  than  on  technological  as- 
pects. It  is  shown  that  a  pre-treatment  tank  of 
considerable  size  (0.3  to  1.5  cu  m/p.e.)  plays  an 
important  role  in  small  treatment  systems.  Of 
simple  design,  well  adapted  for  on-site  treatment, 
this  tank  offers  primary  treatment,  equalization  of 
the  wide  variation  in  inflow  characteristics,  protec- 
tion of  the  secondary  treatment  against  disturbing 
impacts,  and  storage  volume  for  sludge  and  scum, 
all  at  low  cost.  (Friedmann-PTT) 
W90-00746 


DIMENSIONS  OF  AERATED  GRIT  CHAM- 
BERS AND  USE  AS  A  HIGHLY  LOADED  AC- 
TIVATED SLUDGE  PROCESS. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Siedlungswasserwirtschaft. 

J.  Londong. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  13-22,  July  18  1989.  7  fig,  2  tab,  15 

ref. 

Descriptors:  *Grit  chambers,  'Wastewater  treat- 
ment,    'Aeration,     'Activated     sludge     process, 


•Stage     treatment,     Activated     sludge,     Sludge, 
Wastewater. 

The  aerated  grit  chamber  has  long  been  used  to 
separate  sand  from  sewage.  Nevertheless,  there  are 
no  definite  and  uniform  recommendations  for  di- 
mensioning, and  there  is  little  information  in  the 
literature  about  the  degree  of  separation  attainable. 
Thus,  principles  for  dimensioning  and  the  possible 
degree  of  separation  are  derived  from  measure- 
ments of  large  pilot  scale  plants,  two-dimensional 
models,  and  existing  aerated  grit  chambers.  The 
following  values  for  dimensioning  were  found  in 
this  work:  a  detention  period  of  about  20  minutes;  a 
width  to  depth  ratio  (w/d)  of  about  0.8;  a  minimal 
and  maximal  cross  section  area  between  1  and 
about  7  sq  m;  a  flow  velocity  of  20  cm/s  at  the 
bottom  of  the  aerated  grit  chamber.  Simple  formu- 
las for  the  determination  of  the  required  amount  of 
air  can  be  given  in  relation  to  the  w/d  ratio,  the 
depth  of  air  injection  and  the  kind  of  aeration  used 
(fine  or  coarse  bubble).  The  simultaneous  use  of  an 
aerated  grit  chamber  as  an  adsorption  stage  (highly 
loaded  activated  sludge  process)  is  possible  with- 
out additional  air  being  required  to  maintain  the 
velocity  at  the  bottom  of  the  grit  chamber,  for 
purely  aerobic  operation,  however,  the  amount  of 
air  has  to  be  increased.  (Author's  abstract) 
W90-00747 


POST  TREATMENT  OF  ANAEROBIC  EFFLU- 
ENT USING  SEQUENCING  BATCH  REAC- 
TORS. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
K.  K.  Chin. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  23-28,  July  18  1989.  3  fig,  3  tab,  4  ref. 

Descriptors:  'Food-processing  wastes, 

'Wastewater  treatment,  'Oil  wastes,  'Oil,  'Anaer- 
obic digestion,  Organic  wastes,  Chemical  oxygen 
demand,  Wastewater,  Anaerobic  conditions. 

Edible  oil  refineries  generate  a  large  quantity  of 
wastewater.  Characteristics  of  these  wastewaters 
vary  significantly  from  day  to  day  and  from  plant 
to  plant  depending  on  processes  used  in  refining 
the  crude  oil  to  the  types  of  products  and  market 
demands.  The  performance  of  the  Sequencing 
Batch  Reactors  (SBRs)  as  a  polishing  process  for 
the  effluent  of  attached  film  anaerobic  reactors  was 
evaluated  for  treatment  of  edible  oil  refinery 
wastewaters  under  the  variable  hydraulic  and  or- 
ganic loadings.  A  150  1  filed  unit  and  two  7.5  1 
laboratory  SBRs  were  used  to  polish  edible  oil 
refinery  wastewater  pretreated  by  attached  film 
anaerobic  reactors.  SBRs  performed  well  with  re- 
spect to  Chemical  Oxygen  Demand  (COD)  and 
suspended  solids  removal.  At  a  loading  rate  of  less 
than  2  kg  COD/cu  m-d,  more  than  90%  COD 
removal  efficiency  was  achieved.  Solids  settling 
was  good  with  SV1  generally  less  than  160.  The 
system  showed  stability  under  large  variations  of 
organic  loading  and  operating  conditions.  A  signif- 
icant amount  of  COD  was  removed  during  the 
long  filling  and  anoxic  period.  (Friedmann-PTT) 
W90-00748 


INCIDENCE  OF  SPHAEROTILUS  NATANS  IN 
LABORATORY  SCALE  ACTIVATED  SLUDGE 
SYSTEMS. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

D.  M.  D.  Gabb,  G.  A.  Ekama,  D.  Jenkins,  and  G. 
R.  Marais. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  29-41,  July  18  1989.  2  fig,  3  tab,  45 
ref. 

Descriptors:  'Sphaerotilus,  'Activated  sludge 
process,  'Bulking  sludge,  'Wastewater  treatment, 
Activated  sludge,  Bacteria,  Mixed  liquor  solids, 
Microorganisms. 

Bulking  in  activated  sludge  systems  due  to  prolif- 
eration of  Sphaerotilus  natans  is  very  common  in 
laboratory-scale  but  rare  in  full-scale  systems. 
From  two  laboratory-scale  studies,  it  is  concluded 
that  a  cause  for  proliferation  was  attached  growth 
of  S.  natans  on  the  walls  of  the  feed  lines  and 


reactor  surfaces  continuously  seeding  the  mixed 
liquor  It  is  suggested  that  S  natans  bulking  in 
laboratory-scale  systems  is  common  compared  to 
full-scale  systems  because  the  surface  area/volume 
ratio  of  the  former  is  orders  of  magnitude  higher 
than  that  of  the  latter  so  that  the  potential  for 
seeding  from  attached  growths  in  laboratory-scale 
plants  is  correspondingly  higher  It  would  appear 
that  in  laboratory-scale  activated  sludge  systems, 
regular  cleaning  of  the  feed  lines  and  daily  scrub- 
bing of  the  reactor  and  other  wetted  surfaces  will 
eliminate  S.  natans  bulking  due  to  seeding  of  the 
mixed  liquor  from  these  surfaces  CAuthor's  ab- 
stract) 
W90-00749 


DIRECT  SOLID-LIQUID  SEPARATION  USING 
HOLLOW  FIBER  MEMBRANE  IN  AN  ACTI- 
VATED SLUDGE  AERATION  TANK. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

K.  Yamamoto,  M.  Hiasa,  T.  Mahmood,  and  T. 

Matsuo. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  43-54,  July  18  1989.  8  fig,  6  tab,  17 

ref. 

Descriptors:  'Separation  techniques,  'Wastewater 
treatment,  'Activated  sludge  process,  'Semiper- 
meable membranes,  'Membrane  filters,  Membrane 
processes,  Organic  wastes,  Activated  sludge,  Aero- 
bic conditions,  Aerobic  digestion. 

Direct  membrane  separation  using  hollow  fibers 
was  applied  to  wastewater  treatment  in  an  activat- 
ed sludge  process.  A  membrane  module  with  a 
pore  size  of  0.1  microns  was  immersed  in  the 
aeration  tank  and  treated  water  was  filtered 
through  the  membrane  by  suction.  Various  oper- 
ational modes  were  applied  to  investigate  stable 
flux  conditions  as  well  as  organic  and  nitrogen 
removal.  The  stable  treatment  with  a  detention 
time  of  4  hours  could  be  kept  for  about  120  days  at 
a  volumetric  organic  loading  of  1.5  kg  COD/cu  to- 
day using  intermittent  suction  with  a  low  pressure 
of  13  kPa  (1.3  m  as  water  head).  The  COD  remov- 
al was  higher  than  95%  and  more  than  90%  of 
COD  supplied  was  oxidized  to  keep  MLSS  almost 
constant  in  the  reactor  without  sludge  wastage, 
which  suggests  that  total  oxidation  of  influent  bio- 
degradable materials  can  be  achieved  in  this 
system.  Up  to  60%  of  nitrogen  could  be  denitrified 
by  intermittent  aeration.  The  critical  organic  load- 
ing was  estimated  as  3  to  4  kg  COD/cu  m-day  in 
order  to  keep  both  stable  flux  and  aerobic  condi- 
tions. The  clogging  in  the  membrane  was  inevita- 
ble to  some  extent,  however,  the  intermittent  suc- 
tion and  low  pressure  operation  without  cleaning 
could  prevent  the  unrecoverable  clogging  and 
dead  end  of  operation.  (Author's  abstract) 
W90-00750 


METHANOGENIC  DEGRADATION  OF 
PHENOL  AND  BENZOATE  IN  ACCLIMATED 
SLUDGES. 

Mitsubishi    Electric    Corp.,    Amagasaki    (Japan). 

Product  Development  Lab. 

T.  Kobayashi,  T.  Hashinaga,  E.  Mikami,  and  T. 

Suzuki. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  55-65,  July  18  1989.  7  fig,  2  tab,  7  ref. 

Descriptors:  'Sludge  conditioning,  'Wastewater 
treatment,  'Anaerobic  digestion,  'Anaerobic  con- 
ditions, 'Biodegradation,  Sludge,  Chemical  degra- 
dation, Methanogenesis,  Phenols,  Benzoates. 

Anaerobic  phenol  and  benzoate  degrading  consor- 
tia were  cultivated  by  acclimation  of  methanogenic 
sludges  to  be  capable  of  degrading  completely  to 
C02  and  CH4  1,000  g/1  of  phenol  within  5-7  days, 
and  3,000  mg/1  of  benzoate  within  5-7  days,  re- 
spectively. By  using  the  acclimated  sludges,  the 
effect  of  gaseous  atmospheres  (H2:CO2/80:20  and 
N2:CO2/80:20)  on  the  biodegradability  and  the 
degradation  pathways  of  phenol  and  benzoate 
were  examined.  Although  the  anaerobic  degrada- 
tion of  phenol  was  accelerated  in  the  H2/C02 
atmosphere  compared  with  the  N2/C02  atmos- 
phere, benzoate  was  accumulated.  Degradations  of 
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benzoate  and  butyrate  were  inhibited  in  the  N2/ 
C02  atmosphere  under  stirred  conditions,  but  not 
under  static  conditions.  Through  a  series  of  biode- 
gradation  tests  by  using  several  intermediates  in 
phenol  degradation  reported  previously,  the  anaer- 
obic degradation  pathway  of  phenol  in  the  N2/ 
C02  atmosphere  was  suggested  to  be  phenol- 
benzoate-cyclohexane  carboxylate  (or  1  -cyclohex- 
ene  carboxylate)-fatty  acids--C02,CH4.  (Author's 
abstract) 
W90-00751 


CYANIDE  TRANSFORMATION  IN  ANAERO- 
BIC PHENOL-DEGRADING  METHANOGENIC 
CULTURES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

P.  M.  Fedorak,  and  S.  E.  Hrudey. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  67-76,  July  18  1989.  4  fig,  1  tab,  27 
ref. 

Descriptors:  'Biodegradation,  'Detoxification, 
•Wastewater  treatment,  "Industrial  wastewater, 
•Methane,  *Cyanide,  'Anaerobic  conditions,  *Cul- 
turing  techniques,  Chemical  reactions,  Phenols. 

Cyanide,  which  is  inhibitory  to  methanogenesis,  is 
a  common  toxic  contaminant  in  a  variety  to  indus- 
trial wastewaters.  Among  these  are  coal  conver- 
sion and  coking  wastewaters  that  contain  phenolics 
that  are  amenable  to  biodegradation  by  methano- 
genic  consortia.  Semicontinuous  anaerobic  phenol- 
degrading  cultures  were  exposed  to  a  range  of  total 
cyanide  concentrations  from  5  to  30  mg/1  (free 
cyanide  from  0  to  18  mg/1)  for  a  140-day  period. 
The  higher  cyanide  concentrations  gave  longer  lag 
periods  before  the  onset  of  methane  production. 
After  methanogenesis  became  established,  the  rate 
of  methane  production  in  cyanide-fed  cultures 
matched  that  of  the  cyanide-free  controls.  In  batch 
cultures,  free  cyanide  was  substantially  removed 
before  the  onset  of  methanogenesis.  Addition  of 
14CN(-)  to  a  semicontinuous  culture  demonstrated 
that  the  majority  of  the  label  was  transformed  to  a 
product  that  remained  in  the  liquid  phase.  Al- 
though the  product  has  not  been  identified,  thin 
layer  chromatography  analysis  has  shown  that  it  is 
not  one  of  the  following  detoxification  products 
reported  for  aerobic  biological  systems:  thiocyan- 
ate,  beta-cyanoalanine,  valine,  alanine,  aspartate  or 
asparagine;  nor  is  the  product  ferrocyanide  or  a 
cobalt  complex.  These  studies  have  shown  that 
methanogenic  consortia  can  detoxify  cyanide 
while  they  continue  to  degrade  phenol.  (Author's 
abstract) 
W90-O0752 


ANAEROBIC  FIXED  BED  REACTOR  WITH  A 
POROUS  CERAMIC  CARRIER. 

NGK   Insulators  Ltd.,   Handa  (Japan).   Research 

and  Development  Lab. 

M.  Kawase,  T.  Nomura,  and  T.  Majima. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  77-86,  July  18  1989.  7  fig,  5  tab,  10 

ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Microbial  degradation,  'Biodegrada- 
tion, Anaerobic  conditions,  Contact  beds,  Thermo- 
philic bacteria,  Chemical  oxygen  demand,  Anaero- 
bic bacteria. 

To  date,  a  large  number  of  studies  on  anaerobic 
fixed  bed  reactors  have  been  reported,  but  there 
have  been  few  studies  on  the  application  of  this 
technology  to  thermophilic  anaerobic  treatment. 
One  of  the  reasons  for  the  small  number  of  applica- 
tions is  the  difficulty  of  attaching  thermophilic 
anaerobic  organisms  to  carriers.  The  thermophilic 
treatment  performance  of  an  anaerobic  fixed  bed 
reactor,  containing  a  porous  ceramic  carrier  ('mi- 
crobe immobilized  ceramic,'  MIC),  developed  for 
the  immobilization  of  anaerobic  organisms,  was 
examined.  When  boiled  soybean  wastewater 
(55,000  mg/1  COD)  was  treated  anaerobically  at  a 
high  temperature  (54  C)  in  reactor  where  31%  of 
the  volume  was  filled  with  the  MIC  carrier,  it  was 
found  that  highly  loaded  operation  with  up  to  65 
kg  COD/cu  m/d  was  possible.  The  COD  load  per 
unit  area  of  carrier  surface  under  these  operational 


conditions  reached  0.397  kg  COD/sq  m/d,  and  the 
performance  of  the  reactor  was  excellent.  Stable 
anaerobic  treatment  was  achieved  when  the  COD 
loading  rate  fluctuated  from  26  to  51  kg  COD/cu 
m/d.  (Author's  abstract) 
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Overloaded  anaerobic  treatment  systems  are  char- 
acterized by  high  concentrations  of  volatile  fatty 
acids  and  molecular  hydrogen  and  by  poor  conver- 
sion of  primary  substrates  to  methane.  Previous 
experiments  with  fixed-film  reactors  indicated  that 
operation  with  reduced  headspace  pressures  en- 
hanced anaerobic  treatment.  For  these  studies,  four 
suspended  culture,  anaerobic  reactors  were  operat- 
ed with  headspace  pressures  maintained  between 
0.5  and  1.0  atm  and  a  solids  retention  time  of  15 
days.  For  lightly  loaded  systems  (0.4  g  SCOD/g 
VSS-day)  vacuum  operation  provided  minor  treat- 
ment improvements.  For  shock  organic  loads, 
vacuum  operation  proved  to  be  more  stable  and  to 
support  quicker  recovery  from  upset  conditions. 
Based  on  these  studies  and  a  companion  set  of 
bioassay  tests,  it  is  concluded  that:  (1)  a  loading 
rate  of  about  1.0  g  SCOD/g  VSS-day  represents  a 
practical  loading  limit  for  successful  anaerobic 
treatment,  (2)  a  headspace  pressure  of  approxi- 
mately 0.75  atm  appears  to  be  an  optimum  operat- 
ing pressure  for  anaerobic  systems,  and  (3)  simple 
modification  of  existing  systems  may  provide  relief 
for  organically  overloaded  systems.  (Author's  ab- 
stract) 
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The  constraints  on  thermal  pretreatment  of  sludge 
at  temperatures  in  excess  of  100  C,  and  its  effects 
on  subsequent  anaerobic  digestion,  are  examined. 
Maximum  measured  increase  rates  and  the  corre- 
sponding optimum  pretreatment  temperatures,  as  a 
function  of  the  type  of  sludge  tested,  were  deter- 
mined. These  rates  ranged  from  +269.2%  for  di- 
gested sludge  to  0.5%  for  excess  sludge 
SLR =0.60,  while  optimum  pretreatment  tempera- 
tures ranged  from  1 80  C  for  digested  sludge  down 
to  135  C  for  excess  sludge  SLR=0.60.  Calculation 
of  detailed  energy  balances  for  various  sludge 
treatment  systems  with  and  without  thermal  pre- 
treatment revealed  a  clear  economic  advantage  for 
thermal  pretreatment.  The  excess  heat  for  an  over- 
all system  composed  of  thermal  pretreatment,  an- 
aerobic stabilization  and  digester-gas  electricity 
generation  is  significantly  higher  than  that  for  a 
system  without  pretreatmetn.  sludge  pasteurization 
represents  an  additional  advantage  of  thermal  pre- 
treatment. High  temperature  conditioning  of 
sewage  sludge  utilized  the  breakdown  of  cell  struc- 
ture to  improve  dewaterability.  Thermal  condition- 
ing released  internal  cell  water  in  addition  to  ad- 
sorption, interstitial  and  capillary  water,  since  the 
cell  structure  was  destroyed.  Thermal  pretreat- 
ment caused  hydrolysis  of  sludge  constituents, 
which  become  accessible  only  through  biological 
degradation.  However,  according  to  the  results  of 
this  study,  a  reverse  effect  occurs  at  temperatures 


over  about  180  C.  Despite  increased  thermal  disso- 
lution, gas  production  decreased  sharply,  in  some 
cases  to  a  value  below  that  of  the  control  sludge. 
This  phenomenon  may  be  ascribed  to  reaction  of 
low  sugars  contained  in  the  sludge  with  amino 
acids,  forming  compounds  that  are  difficult  to  de- 
grade. In  general,  it  was  determined  that,  provided 
certain  conditions  are  satisfied,  thermal  pretreat- 
ment of  sewage  sludge  prior  to  anaerobic  stabiliza- 
tion can  positively  affect  the  energy  balance  of  the 
treatment  plant.  (Friedmann-PTT) 
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The  mechanisms  of  granular  sludge  formation  in 
microcarrier  bed  (MCB)  reactors  were  investigat- 
ed, with  the  role  of  the  microcarrier  and  the  influ- 
ence of  substrate  type  on  the  granulation  process 
being  of  special  interest.  An  MCB  reactor  with  a 
total  reactor  volume  of  800  to  1  was  operated  to 
demonstrate  granular  sludge  formation  and  reactor 
performance  in  a  large  scale  experiment.  The  an- 
aerobic MCB  process,  which  utilized  fine  (50-100 
micron)  support  materials  as  expanded  bed  media, 
was  found  to  have  the  ability  to  cultivate  granular 
sludge  similar  to  that  formed  in  the  upflow  anaero- 
bic sludge  blanket  (UASB)  process.  Thus,  the 
granular  sludge  formation  in  MCB  reactors  may  be 
considered  as  a  biofilm  forming  phenomenon. 
Dense  biofilms  were  formed  with  a  VFA  substrate, 
resulting  in  extremely  high  biomass  concentrations 
over  50  kgVSS/cu  m,  though  two  macroscopically 
different  types  of  sludge  were  observed.  The  syn- 
trophic  relationship  between  acetogenic  and  meth- 
anogenic bacteria  may  play  a  key  role  in  forming  a 
dense  biofilm.  Though  all  the  microcarrier  was 
transformed  to  granular  sludge  with  glucose 
wastewater,  explosive  growth  of  fluffy  filamentous 
sludge  occurred  when  unacidified  wastewater  was 
fed.  Pre-acidification  of  sugar-containing  wastes 
proved  to  be  effective  in  depressing  excessive 
acidogenic  bacteria  and,  therefore,  in  forming  and 
maintaining  the  dense  structure  of  granular  sludge. 
(Friedmann-PTT) 
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Relatively  few  investigations  into  anaerobic  treat- 
ment of  wastes  from  the  pulp  and  paper  industry 
have  been  reported.  The  upflow  anaerobic  sludge 
bed  (UASB)  reactor  is  one  of  the  systems  currently 
receiving  attention  in  the  pulp  and  paper  industry. 
Effluent  from  a  paper  plant  (4500  mg  COD/1;  250 
mg  S04(2-)/l)  was  treated  in  9  liter  laboratory 
scale  UASB  reactors  operated  at  25  C  and  35  C. 
COD  removals  of  85%  were  attained  in  both  reac- 
tors at  loading  rates  of  26  kg  COD/cu  m-d.  This 
treatability  study  conducted  on  wastewater  from  a 
waste  paper  re-pulping  plant  provided  information 
on  a  wide  range  of  factors.  Observations  on  con- 
centration changes  through  the  reactor  from  inlet 
to  outlet  yielded  interesting  information  in  terms  of 
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the  hypothesis  on  sludge  pellet  formation  postulat- 
ed earlier.  Only  limited  peptization  is  likely  with 
this  waste  because  a  high  H2  partial  pressure  zone 
is  not  created  at  the  base  of  the  reactor:  the  influ- 
ent substrate  available  for  acidogenesis,  with  its 
associated  H2  production,  is  limited;  rapid-grow- 
ing organisms  utilize  H2  at  the  reactor  inlet.  A 
dense  bed  of  biological  sludge  extended  from  the 
base  to  approximately  half  the  height  of  the  UASB 
reactors.  This  sludge  had  a  granular,  well-floccu- 
lated form  with  the  floes  appearing  to  be  in  the  size 
range  of  1-2  mm.  Very  fine  sludge  was  also  present 
within  the  bed.  A  small  number  of  true  sludge 
pellets  (4-5  mm)  were  present  within  the  dense 
sludge  bed,  particularly  near  the  base.  During  the 
study,  the  35  C  UASB  reactor  was  re-started  after 
standing  at  20  C  without  feed  for  a  period  of  2 
months.  Within  a  period  of  10  days,  the  load  on  the 
reactor  could  be  reinstated  and  COD  removals  in 
excess  of  80%  were  attained.  (Friedmann-PTT) 
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Anaerobic  digestion  is  now  a  very  common  proc- 
ess for  the  treatment  of  industrial  and  urban 
wastewater.  However,  during  plant  star-ups,  there 
are  many  technical  problems,  such  as  very  slow 
increases  of  the  load  with  risks  of  inhibition  of  the 
activity  of  the  biomass.  Significant  information  was 
sought  about  the  difficult  stage  of  initial  adhesion 
of  the  biomass  and  the  subsequent  development  of 
the  biofilm.  The  first  experiment  permitted  the 
study  of  the  composition  of  the  biofilm  and  the 
evolution  of  its  specific  activity  in  the  first  weeks 
after  start-up.  The  second  experiment  showed  the 
disturbance  due  to  the  pH  during  this  period.  The 
characterization  of  the  biofilm  of  an  anaerobic 
fluidized  bed  reactor  was  completed  under  stand- 
ard conditions.  The  distribution  of  the  fixed  pro- 
tein concentration  depended  on  the  level  in  the 
reactor.  The  protein  concentration  reached  1520 
micrograms/g  of  support  at  the  top  of  the  reactor 
and  only  1200  micrograms/g  at  the  bottom  after 
504  h  of  operation,  but  the  specific  activity  of  the 
biofilm  was  0.00033  microns  acetate/h-mg  proteins 
at  the  bottom  and  only  0.00026  microns/h-mg  at 
the  top.  The  efficiency  of  a  fluidized  bed  reactor 
and  the  composition  of  the  biofilm  changed  with 
an  increase  of  the  pH  from  7  to  8.5  during  the 
seeding  of  the  support  material.  Future  develop- 
ment of  the  biofilm  and  the  specific  activity  of  the 
support  were  affected.  It  is  concluded  that  the 
seeding  period  and  the  star-up  period  are  critical 
phases  resulting  in  physiological  stress  of  the  bio- 
mass. Nevertheless,  the  most  important  target  is  to 
develop  the  most  active  biofilm  possible.  (Fried- 
mann-PTT) 
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An  expanded-bed  granular  activated  carbon 
(GAC)  anaerobic  reactor  was  employed  to  investi- 
gate the  effect  of  empty  bed  detention  time,  sludge 
age,  and  chemical  oxygen  demand  (COD)  loading 
on  process  performance  during  the  treatment  of  a 
coal  conversion  wastewater.  The  toxicity  of  the 
wastewater  to  the  anaerobic  culture  was  overcome 
by  periodic  partial  replacement  of  the  reactor 
medium  with  fresh  GAC.  The  first  phase  of  this 
study  determined  the  minimum  GAC  replacement 
rate  required  to  successfully  treat  the  wastewater 
at  a  COD  loading  of  1 1  g-COD/kg-GAC-day.  The 
second  phase  investigated  the  dependence  of  the 
system  performance  on  hydraulic  retention  time 
and  the  volumetric  COD  loading  rate.  Very  high 
organic  removal  efficiencies,  as  well  as  approxi- 
mately 50%  conversion  of  the  influent  COD  to 
methane  gas  were  achieved  even  at  empty-bed 
hydraulic  retention  times  as  low  as  7  hrs.  (Author's 
abstract) 
W90-00761 


KINETIC  STUDY  ON  THE  METHANOGENE- 
SIS  PROCESS  IN  ANAEROBIC  DIGESTION. 

Feng  Chia  Univ.,  Taichung  (Taiwan).   Dept.   of 

Hydraulic  Engineering. 

C.  Y.  Lin,  T.  Noike,  H.  Furumai,  and  J. 

Matsumoto. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  175-186,  July  18  1989.  4  fig,  5  tab,  13 

ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Methane,  'Chemical  treatment,  Kinet- 
ics, Chemical  reactions,  Fatty  acids,  Anaerobic 
conditions,  Substrates. 

A  two-phase  digestion  process  has  been  suggested 
recently  to  improve  anaerobic  treatment  efficiency 
with  a  shorter  digestion  time  that  satisfies  both 
increased  waste  volume  and  lower  investment  re- 
quirements. To  develop  this  new  waste  treatment 
technology,  an  understanding  of  the  process  kinet- 
ics is  necessary.  The  Rapid  rate  of  methanogenesis 
in  a  two-phase  anaerobic  digestion  is  proved  kineti- 
cally,  and  a  method  for  the  kinetic  analysis  is 
suggested.  A  mixture  of  the  major  intermediate 
products  of  anaerobic  digestion,  i.e.,  HAc,  HPr, 
and  HBu  was  used  as  the  carbon  source  in  methan- 
ogenic  experiments  to  obtain  kinetic  constants  for 
mixed  VFA,  and  a  batch  experiment  was  also 
conducted  to  obtain  substrate  utilization  rates  for 
each  of  the  VFA  in  the  mixture.  The  methano- 
genic  experiments,  which  used  high  concentrations 
of  a  mixture  of  acetic,  propionic  and  butyric  acids, 
showed  that  the  kinetic  mechanism  of  the  methan- 
ogenesis process  using  a  mixture  of  volatile  fatty 
acids  can  be  described  by  a  Michaelis-Menten 
equation.  The  rapid  rate  of  methanogenesis  in  a 
two-phase  anaerobic  digestion  can  be  proved  kine- 
tically.  The  conversion  of  acetate  into  methane, 
which  is  the  rate-limiting  step  of  the  methanogene- 
sis process,  has  a  specific  rate  value  of  18.8  1/day, 
which  is  three  times  faster  in  the  digester  fed  with 
a  mixture  of  volatile  fatty  acids.  The  effluent  sub- 
strate concentration  in  a  methanogenic  digester  fed 
with  a  multisubstrate  can  be  predicted  from  the 
influent  component  substrates.  (Friedmann-PTT) 
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The  saturation  constant  for  uptake  of  hydrogen  by 
methanogens,  in  anaerobic  digestion  is  around  6000 
vpm  H2  in  the  gas.  Methane  bacteria  in  anaerobic 
digesters  can  rapidly  metabolize  any  surplus  hy- 
drogen and  any  peaks  of  hydrogen  in  the  biogas 
following  surge  loads  are  likely  to  be  brief,  tran- 
sient phenomena,  acting  more  as  event-markers 
than  as  a  long-term  loading  index.  To  monitor  and 
record  these  transient  peaks  of  hydrogen,  a  small, 
laboratory-scale  anaerobic  digester  was  equipped 
with  instrumentation  for  on-line  monitoring  of  pH 
value,  gas  flow  and  of  concentrations  of  methane 
and  hydrogen  in  the  biogas  and  fed  with  a  synthet- 
ic substrate  comprising  a  70  g/1  solution  of  recon- 
stituted skimmed  milk  powder.  The  concentrations 
of  hydrogen  were  monitored  intensively  to  deter- 
mine whether  hydrogen  could  provide  a  useful 
new  alarm/loading  indicator  for  the  anaerobic  di- 
gestion process.  With  fast-fermenting  substrates 
such  as  milk  sugars,  it  proved  to  be  a  very  sensitive 
event-marker,  producing  small  ripples  in  time  with 
operation  of  the  digester  feed  pump  as  well  as 
larger  pulses  caused  by  chloroform  toxicity.  Scav- 
enging of  hydrogen  by  lithotropic  methanogens 
appeared  to  promote  the  fermentation  of  sugars 
directly  to  acetate,  bypassing  both  the  formation 
and  subsequent  breakdown  of  higher  acids,  a  fea- 
ture that  is  likely  to  prove  peculiar  to  methano- 
genic and  sulfate-reducing  fermentations.  (Fried- 
mann-PTT) 
W90-00763 


FULL-SCALE  STUDIES  WITH  AN  ANAERO- 
BIC/AEROBIC RBC  UNIT  TREATING  BREW- 
ERY WASTEWATER. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  J.  Ware,  and  M.  B.  Pescod. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  197-208,  July  18  1989.  4  fig,  1  tab,  7 

ref. 

Descriptors:  'Food-processing  wastes, 

♦Wastewater  treatment,  'Anaerobic  digestion,  'Bi- 
ological wastewater  treatment,  'Aerobic  digestion, 
Biofilms,  Industrial  wastes,  Chemical  oxygen 
demand,  Anaerobic  conditions. 

It  it  well  established  that  anaerobic  treatment  of 
high  strength  industrial  wastewaters  can  be  com- 
petitive with  conventional  aerobic  treatment  proc- 
esses. The  aerobic  rotating  biological  contactor 
(RBC)  has  become  increasingly  popular  as  a  small- 
scale  wastewater  treatment  plant  because  of  its 
easy  maintenance,  low  sludge  production  and 
lower  power  requirements.  For  the  first  time,  a 
full-scale  combined  anaerobic  random  packed-cage 
and  aerobic  disc  RBC  was  operated  under  fluctuat- 
ing organic  loading  rates  treating  a  brewery 
wastewater.  Flow  conditions  in  the  anaerobic  unit 
were  arbitrary  at  1  cu  m/h  tending  toward  com- 
pletely mixed  at  lower  flow  rates.  The  influent 
wastewater  COD  was  variable  between  1900  and 
8500  mg/1  as  was  the  pH,  between  6.5  and  12.1. 
The  maximum  sustained  flow  rate  applied  to  the 
aerobic  unit  was  0.33  cu  m/cu  m-d  and  the  maxi- 
mum sustained  organic  loading  rate  was  14.4  g 
COD/sq  m-d  (1.2  kg/cu  m-d).  No  significant  bio- 
film was  detected  on  the  outer  layer  of  media  in 
the  cage  and  suspended  solids  levels  only  averaged 
3500  mg/1  during  the  study.  Robustness  of  the 
combined  system  coping  with  greatly  fluctuating 
influent  COD's  and  pH's  was  shown.  Excessive 
turbulence  along  with  the  variable  operating  con- 
ditions were  identified  as  the  major  reasons  for  the 
failure  to  establish  a  significant  anaerobic  biofilm 
attached  to  the  media.  The  importance  os  suspend- 
ed sludge  and  its  retention  within  the  anaerobic 
RBC  was  demonstrated  by  the  changing  biological 
population  in  the  suspended  solids.  Aerobic  oper- 
ation of  the  packed-cage  prior  to  the  establishment 
of  anaerobic  conditions  is  recommended  as  a  possi- 
ble method  of  increasing  biofilm  attachment  rates 
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by  providing  a  biological  base  to  which  to  attach. 

(Friedmann-PTT) 

W9O-00764 


FUNGAL  PURIFICATION  OF  AN  INDUSTRI- 
AL EFFLUENT  CONTAINING  VOLATILE 
FATTY  ACIDS  BY  MEANS  OF  A  CROSSFLOW- 
MICROSCREEN  TECHNIQUE. 

Pretoria   Univ.   (South   Africa).   Dept.    of  Water 

Utilisation  Engineering. 

A.  L.  Kuhn,  and  W.  A.  Pretorius. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  221-229,  July  18  1989.  9  fig,  3  tab,  20 

ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastes,  'Fatty  acids,  'Fungi,  'Wastewater  dispos- 
al, 'Filtration,  'Microbial  degradation,  Biological 
wastewater  treatment,  Biodegradation,  Coal  gasifi- 
cation, Effluents,  Biomass,  Growth  kinetics. 

Sasol  produces  fuels  and  chemicals  from  coal.  Coal 
gasification  followed  by  a  variation  of  the  Fischer- 
Tropsch  synthesis  process  generates  an  effluent 
containing  C2  to  C5  monocarboxylic  acids  as  well 
as  small  amounts  of  alcohols,  ketones  and  hydro- 
carbons. A  study  was  conducted  to  determine 
whether  a  crossflow-microscreen  would  select  and 
maintain  a  stable  and  easily  harvestable  microbial 
culture  from  the  Sasol  effluent,  to  ascertain  wheth- 
er the  selected  microbial  culture  could  remove  the 
bulk  of  the  organic  loading  and  produce  an  effluent 
that  could  be  reused  or  be  safely  disposed  of,  and 
to  assess  the  kinetic  parameters  of  the  selected 
microbial  culture.  An  industrial  effluent  containing 
C2  to  C5  monocarboxylic  acid  was  successfully 
treated  by  the  fungus  Geotreichum  candidum 
using  the  selective  mechanism  of  the  crossflow- 
microscreen  method.  Due  to  the  cell  separating 
capacity  of  the  microscreen,  the  system  could  be 
operated  as  a  cell  recycle  reactor  with  the  hydrau- 
lic residence  time  independent  of  the  mean  cell 
residence  time.  At  a  residence  time  of  1.25  h  and 
mean  cell  residence  time  of  7.5  h,  89.5%  COD 
reduction  was  obtained.  The  excess  biomass  could 
be  harvested  by  simple  screening  and  contained  a 
crude  protein  content  of  50.5%,  which  may  be 
used  as  a  feed  supplement.  The  growth  kinetic 
values  obtained  for  a  monoculture  of  G.  candidum 
growtn  on  the  industrial  effluent  were  as  follows: 
max.  specific  growth  rate  0.26/h,  yield  coefficient 
0.38  cells/g  COD,  substrate  saturation  coefficient 
201  mg  COD/1,  and  death  rate  coefficient  .009/h, 
indicating  the  potential  use  of  this  microorganism 
for  the  treatment  of  several  industrial  effluents. 
(Friedmann-PTT) 
W90-00766 


SEASONAL  AND  EN-MILL  ASPECTS  OF  OR- 
GANIC HALEDE  REMOVAL  BY  AN  AERATED 
STABDLIZATION  BASIN  TREATING  A  KRAFT 
MILL  WASTEWATER. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.  W.  Bryant,  and  G.  L.  Amy. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  231-239,  July  18  1989.  1  fig,  2  tab,  23 
ref. 

Descriptors:  'Stabilization  lagoons,  'Wastewater 
treatment,  'Pulp  wastes,  'Kraft  mills,  'Aeration, 
'Organic  compounds,  'Biochemical  oxygen 
demand,  'Suspended  solids,  Pulp  and  paper  indus- 
try, Halides,  Carbon. 

Many  pulp  and  paper  mills  in  the  U.S.  and  Scandi- 
navia employ  aerated  stabilization  basins  (ASBs) 
for  the  removal  of  biochemical  oxygen  demand, 
suspended  solids,  and  nitrogenous  compounds.  An 
ASB  with  five  sampling  points  was  studied  to 
determine  seasonal  variations  of  total  organic 
halide  (TOX)  and  total  organic  carbon  (TOC) 
distribution,  to  define  the  major  mechanism  of 
organic  halide  removal  in  operating  ASBs.  The 
influence  of  in-mill  production  activities  on  levels 
and  removal  of  organic  halide  was  determined. 
Levels  of  TOX  in  the  kraft  mill  wastewater  ranged 
from  26,000  to  60,000  micrograms/1.  The  ASB 
proved  capable  of  removing  one-third  to  one-half 
of  both  the  total  TOX  as  well  as  lower  molecular 
weight    (<    1,000)    TOX.    Influent    TOX    levels 


varied  as  a  function  of  in-mill  production  activities. 
Removal  of  specific  size  fractions  of  organic  halide 
were  influenced  to  different  extents  by  influent 
variations  and  seasonal  effects.  The  major  removal 
mechanism  appears  to  be  biosorption  of  TOX  onto 
settling  biomass,  followed  by  anaerobic  dehalogen- 
ation  within  the  benthal  layer  of  the  ASB.  (Fried- 
mann-PTT) 
W90-00767 


KRAFT  LIGNIN  BEHAVIOR  EN  DIFFUSED 
AERATION  OF  KRAFT  EFFLUENTS. 

Centro  de  Estudios  e  Investigaciones  Tecnicas  de 
Guipuzcoa,  San  Sebastian  (Spain).  Dept.  of  Envi- 
ronmental Studies. 

L.  Larrea,  C.  F.  Forster,  and  D.  Mele. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  241-253,  July  18  1989.  10  fig,  3  tab, 
23  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Lignin, 
'Kraft  mills,  'Pulp  wastes,  'Aeration,  'Chemical 
oxygen  demand,  'Wastewater  treatment, 
Wastewater,  Industrial  wastes. 

Diffused  aeration  experiments  carried  out  using  a 
kraft  black  liquor  in  batch  reactors  at  21  +  1  C 
were  performed  to  characterize  the  relative  impor- 
tance of  the  mechanisms  of  chemical  oxidation  and 
condensation  of  lignin  structures  upon  COD,  lignin 
and  color  removal  and  also  to  evaluate  the  influ- 
ence of  agitation  intensity  on  these  mechanisms.  It 
was  found  that  total  COD  decreased  with  time. 
This  behavior  was  independent  of  the  aeration 
intensity  and  the  reduction  reached  a  value  of 
about  18%  of  the  initial  COD  after  approximately 
15  days.  This  reduction  was  attributed  to  chemical 
oxidation  of  some  functional  groups  of  the  draft 
lignin  contained  in  the  substrate.  However,  filter- 
able lignin  (as  absorbance  at  272  nm)  and  color  (as 
absorbance  at  465  nm)  were  not  affected  by  chemi- 
cal oxidation.  It  was  also  observed  that  agitation 
produced  the  formation  of  suspended  solids  by 
condensation  of  lignin  structures.  This  took  place 
during  the  first  2  days  and  provoked  a  reduction  of 
filterable  COD,  lignin  and  color,  which  was  de- 
pendent on  the  aeration  intensity.  (Author's  ab- 
stract) 
W90-00768 


WASTEWATER  MANAGEMENT  EM  THE 
AUTOMOBILE  EMDUSTRY. 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

F.  A.  El-Gohary,  S.  I.  Abo-ElEla,  and  H.  I.  Ali. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  255-263,  July  18  1989.  6  fig,  4  tab,  6 

ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
management,  'Automotive  industry,  'Industrial 
wastes,  'Chemical  wastewater,  Inorganic  com- 
pounds, Monitoring,  Effluents,  Heavy  metals,  Oil 
wastes,  Cyanide. 

Wastewater  from  the  automotive  industry  is  one  of 
the  major  sources  of  heavy  metals,  cyanide,  oil  and 
grease,  and  organic  and  inorganic  pollutants  that 
contribute  greatly  to  the  pollution  load  of  receiv- 
ing water  bodies,  especially  streams.  An  intensive 
monitoring  program  was  conducted  for  nearly  four 
months  to  study  the  management  of  wastewater 
discharged  from  this  industry.  Separate  treatment 
of  cyanide-bearing  wastes,  end-of-pipe  effluent  and 
sewage  versus  collective  treatment  of  the  three 
wastes  were  evaluated.  The  collected  data  re- 
vealed that  an  oil  trap  is  necessary  prior  to  using 
one  of  the  techniques  considered  for  treatment  of 
the  final  effluent,  these  being  coagulation-sedimen- 
tation, biological-batch  treatment,  and  continuous 
treatment.  High  quality  effluent  could  be  obtained 
using  the  two  proposed  schemes.  In  addition,  the 
initial  as  well  as  the  current  costs  for  both  alterna- 
tives were  almost  the  same.  However,  biological 
treatment  is  recommended  since  it  solves  the  prob- 
lem of  the  wastes  in  the  plant  using  one  treatment 
system  that  can  be  easily  controlled.  (Friedmann- 
PTT) 
W90-00769 


BIOLOGICAL  REMOVAL  OF  SULPHATE 
FROM  INDUSTRIAL  EFFLUENTS  AND  CON- 
COMITANT PRODUCTION  OF  SULPHUR. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  P.  Maree,  and  E.  Hill. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  265-276,  July  18  1989.  8  fig,  5  tab,  15 

ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Sulfates,  'Industrial 
wastes,  'Sulfur,  Complete  wastewater  treatment, 
Stage  treatment,  Effluents,  Chemical  degradation. 

Sulfate  wastes,  such  as  sulfate-rich  industrial  ef- 
fluents or  waste  gypsum,  present  a  serious  environ- 
mental pollution  problem.  A  biological  sulfate  re- 
moval process  has  been  evaluated  for  the  treatment 
of  these  wastes.  In  this  process,  sulfate  is  converted 
to  H2S  when  a  carbon  source  such  as  molasses,  is 
added.  A  complete  mix  reactor  was  used  for  sul- 
fate reduction  to  H2S,  which  was  subsequently 
stripped  off  in  a  closed  system  with  either  C02  or 
nitrogen  as  carrier  gas.  The  H2S,  in  turn,  is  oxi- 
dized to  elemental  sulfur  in  the  sulfur  production 
stage  when  it  is  brought  into  contact  with  a  ferric 
solution.  In  a  subsequent  aerobic  stage,  degrada- 
tion of  organic  carbon  residuals  and  calcium  car- 
bonate crystallization  are  achieved  simultaneously. 
Strontium,  which  is  present  in  waste  gypsum,  is 
removed  partially  in  the  anaerobic  stage,  and  com- 
pletely in  the  aerobic  stage.  It  is  shown  that  sulfate 
wastes  can  be  treated  by  the  biological  sulfate 
process  for  the  production  of  reusable  water  and/ 
or  the  recovery  of  valuable  by-products  such  as 
elemental  sulfur,  sodium  bisulfide,  and  heavy 
metals.  (Author's  abstract) 
W90-00770 


AEROBIC  PIGGERY  SLURRY  TREATMENT 
SYSTEM  WITH  INTEGRATED  HEAT  RECOV- 
ERY AND  HIGH-RATE  ALGAL  PONDS. 

West    of    Scotland    Agricultural    Coll.,    Auchin- 

cruive.  Dept.  of  Microbiology. 

I.  F.  Svoboda,  and  H.  J.  Fallowfield. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  277-287,  July  18  1989.  2  fig,  8  tab,  19 

ref. 

Descriptors:  'Wastewater  treatment,  'Farm 
wastes,  'Animal  wastes,  'Slurries,  'Aerobic  treat- 
ment, 'Heat  treatment,  Biological  treatment, 
Model  studies,  Algal  growth,  Wastewater  disposal. 

Problems  of  disposal  of  agricultural  effluents  most 
frequently  concern  pig  slurries  because  herd  size 
need  not  be  related  to  the  area  of  land  available  for 
disposal.  The  search  for  alternative  disposal  strate- 
gies has  been  stimulated  by  the  cost  of  disposal, 
concern  over  environmental  effects  and  possible 
soil  and  plant  nutrition  problems  associated  with 
heavy  or  inappropriately  timed  slurry  spreading.  A 
piggery  with  an  integrated  slurry  removal  and 
treatment  system  with  heat  recovery  and  two  algal 
raceways  for  a  secondaiy  treatment  of  settled 
treated  slurry  was  developed.  Piggery  slurry  from 
about  250  fattening  pigs  and  100  weaners  were 
aerobically  treated  in  a  continuous  culture  reactor 
at  36  C.  Metabolic  heat  and  heat  from  the  aerator 
after  upgrading  by  a  heat  pump  was  utilized  for 
space  heating  in  a  weaner  house  and  in  one  of  the 
algal  raceways.  Intermittent  heating  had  little 
effect  on  algal  productivity  and  effluent  treatment 
since  the  system  was  essentially  light-limited. 
Characteristics  of  treated  slurry  and  quantity  of 
heat  evolved  were  in  good  agreement  with  pre- 
dicted values  of  a  mathematical  model.  (Author's 
abstract) 
W90-00771 


WET  AIR  OXIDATION  OF  TOXIC  INDUSTRI- 
AL EFFLUENTS. 

Budapesti  Mueszaki  Egyetem  (Hungary).  Dept.  of 

Chemical  Technology. 

J.  Kalman,  Z.  Izsaki,  L.  Kovacs,  A.  Grofcsik,  and 

I.  Szebenyi. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  289-295,  July  18  1989.  5  fig,  3  tab,  5 

ref. 
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Descriptors:  *Wastewater  treatment,  'Wet  oxida- 
tion process,  ""Industrial  wastes,  *Culturing  tech- 
niques, 'Chemical  treatment,  Organic  wastes,  Cya- 
nide, Effluents,  Ammonium,  Wastewater. 

Wet  air  oxidation  of  process  wastewater  with  a 
COD  content  of  more  than  60  g/1  and  very  high 
cyanide  concentration  (up  to  60-80  g/1)  was  stud- 
lefdi'7na  laboratory  ba'ch  reactor.  At  a  temperature 
ot  240  C  and  a  reaction  time  of  30  minutes,  more 
than   75%  of  the  initial  organic  content  of  the 
wastewater  was  oxidized  while  at  the  same  time 
the  cyanide  content  of  the  wastewater  was  hydro- 
lyzed  to  ammonium  formate.  The  conversion  of 
cyanide  by  hydrolysis  was  greater  than  99.9997% 
guVm£  Z  remaining  cyanide  concentration  of  less 
than  0.01  mg/1.  The  reaction  rate  of  hydrolysis  of 
cyanide  was  found  to  be  first  order  with  respect  to 
cyanide  concentration.  The  reaction  rate  of  cya- 
nide hydrolysis  was  determined  at  five  different 
temperatures.  From  the  temperature  dependence 
ot  the  reaction  rate,  the  activation  energy  and  the 
pre-exponential  factor  of  hydrolysis  were  found  to 
be  52,080  J/mol  and  0.0000243/min,  respectively 
according  to  the  Arrhenius  equation.  A  process  for 
an  industrial  scale  wet  air  oxidation  unit  for  the 
treatment  of  effluent  containing  cyanide  is  pro- 
posed. In  the  process,  the  cyanide  wastewater  is 
pumped  by  a  high  pressure  reciprocating  pump  to 
a  heat  exchanger.  Air  is  pumped  to  the  heat  ex- 
changer by  a  compressor  at  an  air  flow  rate  of  85 
cu  Nm/h.  The  cold  wastewater  is  heated  up  by  the 
hot  treated  effluent  in  the  tube-type  heat  exchang- 
er. The  influent  wastewater  is  heat  up  to  200-220  C 
and  the  effluent  (cyanide-free)  is  cooled  to  40-60  C 
(Author's  abstract) 
W90-00772 


A£Ey£T!D  SLU°GE  TREATMENT  OF 
COAL-GASIFICATION  EFFLUENT  IN  A  PE- 
TROCHEMICAL PLANT:  II.  METAL  ACCU- 
MULATION BY  HETEROTROPHIC  BACS. 
KIA. 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Microbiology. 

H.  C.  Kasan,  and  A.  A.  W.  Baecker. 

Water  Science  and  Technology  WSTED4    Vol 

21   No.  4-5,  p  297-303,  July  18  1989.  5  fig,  3  tab,  33 

ret. 

Descriptors:  'Industrial  wastes,  'Heterotrophic 
bacteria,  'Wastewater  treatment,  'Activated 
sludge  process,  'Coal  gasification,  'Bioaccumula- 
tion,  Activated  sludge,  Oil  industry,  Bioindicators 
Heavy  metals,  Effluents. 

The  use  of  microbial  cells  as  biosorbents  of  heavy 
metals  is  a  potential  alternative  to  conventional 
methods  used  to  decontaminate  liquid  wastes 
Metal-tolerant  bacteria  were  surveyed  in  an  acti- 
vated sludge  process  treating  coal-gasification  ef- 
fluent in  a  zero-effluent  water  reclamation  system 
at  a  petrochemical  plant.  Furthermore,  the  poten- 
tial of  these  bacteria  as  metal  biosorptive  agents 
was  investigated.  Atomic  absorption  analysis  of 
liquid  and  solids  fractions  of  sludge  showed  that 
Fe,  Cr,  Zn  Ag,  Hg,  Cu,  C,  Pb,  Ni,  and  Co  were 
present  in  that  order  of  decreasing  concentration, 
and  that  m  all  cases,  solids  fractions  contained 
highest  metal  concentrations.  Seventeen  metal-tol- 
erant bacteria  were  isolated  from  the  sludge  and 
were  shown  to  remove  metals  from  broths  in 
which  they  grew  In  further  broths  also  containing 
100  mg/1  of  metal  ions,  Pseudomonas  cepacia  Fla- 
vobactenum  sp.,  Ps.  sp,  and  Enterobacter  aero- 
genes  effected  biosorption  of  iron;  Ps.  maltophila 
and  Ps.  paucimobilis  biosorbed  copper;  Ps.  cepacia 
K!  ->V  b'os°rbed  chromium,  and  Ps.  cepacia 
(strain  2)  and  Zoogtoea  sp.  effected  biosorption  of 
nickel.  (Friedmann-PTT) 
W90-00773 


M25£LLING   OF  NITRIFICATION   AT  THE 
MOGDEN  TREATMENT  WORKS 

W^a?0^  °{ScJlnce,  and  ^hnology,  London 
(England).  Dept.  of  Civil  Engineering. 
LP.  Lumbers,  S.  C.  Cook,  and  G.  A.  Thomas. 
Water  Science  and  Technology  WSTED4    Vol 
21,  No.  4-5,  p  305-314,  July  18  1989.  18  fig,'7  ref 

Descriptors:   'Model  studies,   'Wastewater  treat- 
ment,    Wastewater  management,  'Wastewater  fa- 


cilities 'Nitrification,  'Cost  analysis,  Monte  Carlo 
Method,  Aeration,  Activated  sludge  process  Sen- 
sitivity analysis. 

Process  models  can  act  as  an  aid  to  the  operator  of 
a  wastewater  treatment  plant  to  minimize  the  cost 
ot  treatment  and  maximize  performance.  THe  gen- 
eral lack  of  on-line  measurements  of  pollution  load 
means  that  such   models  could   be   used   off-line 
rather  than  on-line  for  the  foreseeable  future  This 
contrasts  to  the  water  supply  distribution  module 
in  which  real-time  measurements  are  readily  avail- 
able. An  activated  sludge  model  is  developed  to 
investigate    loss   of  nitrification    at   the   Mogden 
Works,    Eng  and.    This   dynamic    kinetic    model 
which  is  applied  to  identify,  calibrate  and  validate 
L  mS      ,„of,the    nitrilication    dynamics    of   the 
Mogden  Works,  provided  an  estimate  of  the  popu- 
lation of  eutrophic  bacteria  and  other  unmeasured 
state  variables  that  give  a  better  understanding  of 
the  influences  of  input  conditions  and  operational 
policies.  A  Monte  Carlo  simulation  and  general- 
ized sensitivity  analysis  were  found  to  be  effective 
ways  of  identifying  appropriate  parameter  values 
and  their  importance.  The  principal  control  op- 
tions explored  were  varying  the  aeration  rate  and 
the  sludge  surpassing  rate.  It  was  found  that  the 
loss  of  nitrification  around  day  12  of  the  model 
application  was  greatly  reduced  by  increasing  the 
aeration.  This  loss  of  nitrification  appeared  to  have 
been  associated  with  a  predicted  low  concentration 
of  autotrophic  bacteria.  The  effect  of  a  20%  reduc- 
tion in  the  surpassing  rate  was  modeled,  which 
increased    the   predicted    concentration   of  auto- 
trophs over  the  period.   A   7%   increase  in   the 
aeration  input  was  simulate  together  with  the  re- 
duction in  surpassing,  which  effected  a  sufficient 
improvement  m  nitrification  to  maintain  desired 
levels.  It  is  shown  that  the  model  can  be  usefully 
applied  in  the  investigation  of  nitrification  prob- 
lems by  identifying  those  periods  when  measured 
input  conditions  and   operating  policies  are  the 
causal  factors  and  those  where  further  investiga- 
tions of  other  influences  is  required.  (Friedmann- 

W90-00774 


BEHAVIOUR    AND    MODELLING    OF    NTA 
^GRADATION     IN     ACTIVATED    SLUDGE 

Eidgenoessische   Anstalt   fuer   Wasserversorgung 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

H.  Siegrist,  A.  Adler,  W.  Gujer,  and  W.  Giger 

Water  Science  and  Technology  WSTED4    Vol 

21   No.  4-5,  p  315-324,  July  18  1989.  7  fig,  2  tab,  14 

ret. 

Descriptors:  'Detergents,  'Model  studies, 
Wastewater  treatment,  'Activated  sludge,  'Bio- 
logical wastewater  treatment,  'Activated  sludge 
process,  Biodegradation,  Adsorption,  Secondary 
wastewater  treatment,  Degradation,  Effluents, 
Mudge  digestion,  Nitrilotriacetic  acid. 


W90-OO775 


PRECIPITATION  OF  FLRRIC  PHOSPHATE 
IN  ACTIVATED  SLUDGE A  OTEMKAL 
MODEL  AND  ITS  VERIFICATION  l'H1eMlCAL 

California  Univ.,  Berkeley  Dept  of  Civil  Engi- 
neering. *' 

u?LF^i"y  biblio«raPh'c  entry  see  Field  7C 

W  90-00776 


The  general  model  for  single-sludge  wastewater 
treatment  systems  of  the  IAWPRC  task  group  was 
extended  to  describe  the  biological  degradation  of 
mtnlotnacetate  (NTA)  and  adsorption  of  NTA 
onto  activated  sludge  based  on  literature  studies 
and  experiments  undertaken  at  the  Glatt 
wastewater  treatment  plant  (wastewater  discharge- 
\  =  l5'6'000  cu  m/d,  1 10,000  inhabitants)  for  the 
city  of  Zurich.  During  two  days,  the  behavior  and 
diurnal  load  variation  of  NTA,  zinc,  lead  and 
copper  were  analyzed  on  one  lane  (volume  =  1 
812  cu  m,  Q  =  14,700  cu  m/d)  of  the  four  parallel' 
lanes  used  in  secondary  treatment.  The  plant  had  a 
sludge  age  of  about  3.6  days  and  was  partly  nitrify- 
ing (wastewater  temperature  =  10-11  C)  The  av- 
erage daily  load  of  NTA  for  the  investigated  lane 
was  14  kg  NTA/d,  corresponding  to  0.5  g  NTA/ 
person-day.  The  influent  concentration  varied  be- 
tween 300  and  1,500  micrograms  NTA/1  NTA 
was  biologically  degraded  up  to  97%.  Between  12 
a.m.  and  2  p.mm  of  the  second  day,  17  kg  NTA 

(Lt?  °fJhe  daily  load  of  one  lane)  had  been 
added  to  the  primary  effluent.  During  4  to  5  hours 
the  biological  NTA  degradation  was  saturated  and 
four  times  more  than  the  daily  average  of  NTA 
was  degraded.  Zinc  and  lead  did  increase  in  the 
secondary  effluent  during  the  NTA  shock  loadine 
(Author's  abstract) 


CONCEPT  OF  SOLUBLE  RESIDUAL  PROD 

Technical  Univ.   of  Istanbul  (Turkey).   Dept    of 

Environmental  Engineering. 

D.  Orhon,  N.  Artan,  and  Y.  Cimsit. 

Water  Science  and  Technology  WSTED4    Vol 

21,  No.  4-5,  p  339-350,  July  18  1989.  8  fig, Tub,  16 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment, 'Activated  sludge,  'Activated  sludge  proc- 
ess 'Microbial  degradation,  'Organic  wastes, 
Mathematical  studies,  Mathematical  equations 
Biodegradation,  Sludge  digestion,  Chemica 
oxygen  demand. 

The  soluble  effluent  COD  of  a  well-operate  acti- 
vated sludge  plant  is  likely  to  be  composed  almost 
entirely  of  organic  matter  generated  by  microbial 
activity.  There  is  evidence  that  a  significant  por- 
tion of  this  soluble  organic  matter  is  non-degrad- 
able  and  may  be  due  to  similar  microbial  mecha- 
nisms. A  model  for  the  formation  of  these  soluble 
residual  products  (SRP),  is  proposed.  The  model 
relates  the  SRP  formation  to  the  hydrolysis  of  non- 
viable cellular  materials  in  the  reactor  A  set  of 
equations  describing  the  mode  are  successfully 
calibrated  and  verified  for  a  set  of  representative 
experimental  data  derived  from  sequencing  batch 
reactors.  The  model  is  found  to  explain  and  predict 
COD  accumulation  at  the  end  of  each  cycle  of 
these  activated  sludge  systems.  Model  verification 
showed  that  the  presence  of  SRP,  attested  by 
soluble  COd  accumulation  during  the  cyclic  oper- 
ation of  a  sequencing  batch  reactor  system,  is  a 
significant  factor  to  account  for,  in  the  modeling 
and  system  performance  evaluation  of  the  activat- 
ed sludge  process.  The  traditional  Monod-type  of 
rate  expression  appears  to  be  a  useful  tool  in  identi- 
tying  the  appropriate  phase  and  mechanism  for 
bKP  generation.  (Author's  abstract) 
W90-00777 


DYNAMIC  MODELLING  OF  TRACE  CON- 
TAMINANT REMOVAL  IN  A  MUNICD7AL 
SEWAGE  TREATMENT  PLANT.     MVNllMfAL 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
H.  Melcer,  H.  Monteith,  M.  Newbieeine  S  G 
Nutt,  and  J.  P.  Stephenson.  ' 

Water  Science  and  Technology  WSTED4  Vol 
21  No.  4-5,  p  351-362,  July  18  1989.  4  fig,  3'tab  8 
ref. 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment, 'Municipal  wastewater,  'Trace  elements 
Heavy  metals,  'Organic  compounds,  Effluents, 
Pollutants,  Time  series  analysis,  Temporal  distribu- 
tion. 

The  variability  of  influent  and  effluent  concentra- 
tions of  trace  contaminants  at  a  full-scale  municipal 
sewage  treatment  plant  (STP)  was  measured  by 
intensive  sampling  at  two  hour  intervals  for  eight 
consecutive  days.  From  these  data,  the  technique 
ot  time  series  analysis  was  used  to  generate  predic- 
tive models  describing  the  process  response.  The 
data  indicated  that  municipal  STPs  are  capable  of 
efficient  trace  contaminant  removal  and  signifi- 
cantly attenuate  the  variability  of  these  contamin- 
ats  in  the  raw  influent.  Significant  correlations 
were  identified  between  influent  characteristics 
and  effluent  concentrations  for  selected  contami- 
nants. For  three  metals  and  three  trace  elements 
adequate  time  series  models  were  developed 
These  models  were  developed  to  describe  the  re- 
sponse of  a  full-scale  STP  to  perturbations  in  the 
influent  characteristics  for  the  selected  trace  ele- 
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ments,  copper,  zinc,  chromium,  tetrachloroethy- 
lene,  1,1,1-trichloroethane,  and  1 ,4-dichloroben- 
zene.  The  time  between  the  beginning  of  the  influ- 
ent perturbation  and  the  beginning  of  the  effluent 
response  (tag  time)  for  these  six  contaminants 
varied  between  4  and  8  h.  THe  time  constant, 
which  represents  the  time  required  for  the  effluent 
to  achieve  63.2%  of  its  final  steady  state  value  after 
initiation  of  the  response  to  a  step  change  in  influ- 
ent conditions,  varied  from  about  5  to  17  h  for 
these  contaminants  compared  to  the  nominal  plant 
HRT  of  9  h.  The  steady  state  process  gains,  which 
indicate  the  magnitude  of  the  effluent  response  to  a 
unit  change  in  the  influent  variable,  were  lower 
than  the  average  removal  efficiencies,  indicating 
that  removal  efficiency  improved  at  higher  influent 
concentrations.  The  time  series  models  allow  pre- 
diction of  the  response  of  a  complex  process  to  an 
influent  perturbation  without  total  knowledge  of 
the  reactions  and  removal  mechanisms  occurring 
in  the  process.  (Friedmann-PTT) 
W90-00778 


METABOLISM  OF  CARBOXYLIC  ACIDS  LO- 
CATED IN  AND  AROUND  THE  GLYCOLYTIC 
PATHWAY  AND  THE  TCA  CYCLE  IN  THE 
BIOLOGICAL  PHOSPHORUS  REMOVAL 
PROCESS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
V.  Arun,  T.  Mino,  and  T.  Matsuo. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  363-374,  July  18  1989.  7  fig,  4  tab,  11 
ref. 

Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Biological  wastewater  treatment,  'An- 
aerobic digestion,  'Carbon  cycle,  Anaerobic  con- 
ditions, Biological  treatment,  Carbon,  Metabolism, 
Chemical  properties. 

Anaerobic  batch  experiments  were  performed  to 
measure  the  profile  of  various  parameters  when 
phosphorus  accumulating  sludge  acclimatized 
under  anaerobic-aerobic  operation  is  fed  with 
malic,  lactic,  pyruvic,  propionic  and  succinic  acids, 
carboxylic  acids  that  lie  in  the  vicinity  of  the 
clycolytic  pathway  and  the  tricarboxylic  acid 
cycle,  two  pathways  central  to  the  utilization  of 
organics  as  sources  of  energy  and  carbon  in  most 
microorganisms.  Carbon  dioxide  gas  produced 
during  substrate  uptake  was  also  measured.  In  most 
cases,  intra-cellular  carbohydrate  reserves  are  con- 
sumed and  the  NADH2  that  is  consequently  pro- 
duced requires  that  there  be  some  subsequent  reac- 
tion that  utilizes  it.  The  microorganisms  responsi- 
ble for  phosphorus  removal  in  the  A-A  process 
should  be  capable  of  accumulating  high  energy 
polyphosphates  and  glycogen  within  the  cell  under 
aerobic  conditions.  The  former  would  serve  as  the 
energy  source  for  the  uptake  of  organics  under 
anaerobic  conditions,  while  the  latter  would  serve 
to  regulate  the  redox  balance  by  providing  reduc- 
ing power  in  the  form  of  NADH2  by  its  utilization, 
which  is  required  for  the  synthesis  of  reductive 
polymers  from  the  organics  taken  up.  The  synthe- 
sized polymers  are  stored  in  intra-cellular  locations 
for  use  in  the  subsequent  aerobic  phase,  thereby 
gaining  positive  advantage  over  non-phosphorus 
accumulating  species.  (Author's  abstract) 
W90-00779 


ROLE  OF  ACETATE  IN  DENITRIFICATION 
AND  BIOLOGICAL  PHOSPHATE  REMOVAL 
IN  MODHTED  BARDENPHO  SYSTEMS. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

C.  T.  Winter. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  375-385,  July  18  1989.  10  fig,  7  tab,  6 

ref. 

Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Denitrification,  'Biological  wastewater 
treatment,  Phosphates,  Absorption,  Organic  com- 
pounds, Substrates. 

The  importance  of  easily  biodegradable  organic 
substances  such  as  acetate  and  propionate  in  bio- 
logical phosphate  removal  has  been  recognized  by 
many  researchers.  Laboratory-scale  studies  on  the 
performance  of  three-stage   modified   Bardenpho 


nutrient  removal  systems,  fed  with  settled  sewage 
supplemented  with  0,  50,  100  and  200  mg/1  sodium 
acetate,  respectively,  are  described.  Particular  at- 
tention is  given  to  the  effects  of  these  additions  on 
biological  phosphate  release  and  uptake  and  also  to 
the  fate  of  parameters  such  as  pH,  calcium,  potassi- 
um, ammonia  and  nitrate.  Additional  phosphate  of 
10  mg/1  (as  P)  was  initially  introduced  into  the 
feed  in  order  to  burden  the  experimental  systems 
beyond  their  normal  phosphate  removal  capacity. 
This  was  increased  to  20  mg/1  and  eventually  to  40 
mg/1  of  phosphate  (as  P).  Increasing  concentra- 
tions of  sodium  acetate  resulted  in  distinct  in- 
creases in  pH  values,  increase  in  phosphate  release 
in  the  anaerobic  zones  and  significantly  improved 
overall  phosphate  removal  in  the  experimental 
units.  The  correlation  of  phosphate  removal  on 
acetate  concentration  was  found  to  be  0.9886.  In 
some  instances,  the  unit  receiving  200  mg/1  acetate 
removed  up  to  an  average  of  30  mg/1  of  phosphate 
(as  P),  constituting  an  improvement  of  up  to  200% 
compared  with  the  unit  receiving  no  acetate.  The 
alternating  release  and  uptake  of  phosphate  was 
accompanied  by  an  equivalent  sequence  for  potas- 
sium and  magnesium.  The  high  pH  value  plus  the 
disappearance  of  phosphate,  ammonia  and  magne- 
sium places  doubt  on  a  purely  biological  phosphate 
removal  but  could  point  at  the  crystallization  of 
ammonium  magnesium  phosphate.  (Author's  ab- 
stract) 
W90-00780 


CARBON  FLOW  PATTERNS  IN  ENHANCED 
BIOLOGICAL  PHOSPHORUS  ACCUMULAT- 
ING ACTIVATED  SLUDGE  CULTURES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  En- 
gineering. 

K.  Bordacs,  and  S.  C.  Chiesa. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  4-5,  p  387-396,  July  18  1989.  10  fig,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Activated  sludge  process,  'Carbon,  'Bio- 
logical wastewater  treatment,  'Phosphorus  remov- 
al, 'Stage  treatment,  Anaerobic  digestion,  Aerobic 
digestion,  Culturing  techniques,  Sludge  digestion. 

The  limited  knowledge  of  biochemical  mechanisms 
involved  in  biological  phosphorus  (bio-P)  removal 
has  hindered  the  successful  full-scale  application  of 
such  processes.  It  is  recognized  that  enhanced 
phosphorus  accumulation  in  activated  sludge  ap- 
pears to  be  governed  by  an  essentially  biological 
mechanism.  However,  the  pathways  by  which 
phosphate  uptake  in  excess  of  the  metabolic  re- 
quirements of  the  microbial  population(s)  is  accom- 
plished is  still  vague.  Carbon  flow  was  tracked  in 
an  anaerobic/aerobic  staged  system  to  compare 
results  with  proposed  mechanisms.  The  tracking 
was  done  using  radiolabeled  glucose  and  acetate 
as  substrates.  Batch  studies  using  the  labelled  sub- 
strates verified  that  acetate  and  glucose  are  metab- 
olized differently  and  acetate  would  be  a  more 
effective  source  of  organic  material  for  carbon 
supplementation.  The  use  of  acetate  ensures  that 
the  greatest  percentage  of  added  carbon  will  be 
sequestered  by  phosphorus  accumulating  species. 
Carbon  flow  was  also  evaluated  in  a  bench-scale 
SBR  system  by  wet  chemistry  methods  to  corre- 
late the  findings  of  the  batch  studies  with  that  of 
the  long-term  carbon  profiles.  It  was  found  that  the 
use  of  the  carbon  labelled  substrates  allow  the 
analysis  of  the  carbon  flow  in  phosphorus  accumu- 
lating mixed  cultures  fed  with  complex  feed  mix- 
tures. Carbon  flow  patterns  in  phosphorus  accumu- 
lating mixed  cultures,  as  observed  with  14C  la- 
belled organic  substrates,  were  consistent  with  re- 
cently developed  biochemical  models  for  bio-P 
removal  processes.  (Friedmann-PTT) 
W90-00781 


ISOLATION  AND  CHARACTERIZATION  OF 
VOLUTIN  GRANULES  AS  SUBCELLULAR 
COMPONENTS  INVOLVED  IN  BIOLOGICAL 
PHOSPHORUS  REMOVAL. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  B.  Heymann,  L.  M.  Eagle,  H.  A.  Greben,  and  D. 

J.  J.  Potgieter. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  397-408,  July  18  1989.  3  fig,  2  tab,  39 


ref. 


Descriptors:  'Phosphorus  removal,  'Volutin, 
•Wastewater  treatment,  'Dyes,  'Chemical  treat- 
ment, 'Phosphorus,  'Biological  treatment,  Micro- 
organisms, Bacteria. 

Volutin  occurs  in  numerous  microorganisms  as 
spherical  granules  ranging  from  0.01  to  2  microns 
in  diameter  and  displaying  the  special  property  of 
metrachromacity  when  stained  with  basic  dyes 
such  as  methylene  blue  and  toludine  blue.  The 
main  compounds  occurring  in  the  granules  from 
Acinetobacter  calcoaceticus  were  found  to  be  po- 
lyphosphate and  poly-beta-hydroxybutyrate 
(PHB),  together  with  nucleic  acids,  metal  cations 
and  some  protein.  Two  types  of  granule  have  been 
found  based  on  the  predominant  compound  and 
have  been  denoted  as  P-volutin  and  L-volutin 
granules.  P-volutin  granules  are  phosphorus-rich 
while  L-volutin  granules  consist  largely  of  PHB. 
L-volutin  was  found  to  be  formed  in  a  medium 
supplying  sufficient  nutrients,  while  P-volutin 
formed  after  induction  of  the  phosphorus-accumu- 
lating apparatus  by  phosphorus-starvation.  In  bio- 
logical phosphorus  removal,  PHB  is  synthesized 
under  anaerobic  conditions  and  degraded  during 
aeration,  while  phosphorus  accumulation  follows  a 
complimentary  pattern.  The  exact  significance  of 
the  formation  of  the  two  types  of  granules  is  not 
clear,  although  their  formation  under  different 
conditions  in  Acinetobacter  suggests  a  similar 
mechanism  to  that  operational  in  activated  sludge. 
(Author's  abstract) 
W90-00782 


SLIP-LINING  AVOIDS  REPLACEMENT  OF 
BREAK-PLAGUED  SEWER  FORCE  MAIN. 

June  Lake  Public  Utility  District,  CA. 
L.  D.  Ainsworth,  S.  Phelps,  and  D.  Cantrell. 
Public  Works  PUWOAH,  Vol.  120,  No.  9,  p  73-74, 
August  1989. 

Descriptors:  'California,  'Pipelines,  'Conveyance 
structures,  'Sewer  systems,  'Slip  linings,  Recre- 
ational areas,   Force  main  breaks,   Spills,  Costs. 

The  June  Lake  sewer  system  consists  of  a  three- 
mile  gravity  interceptor  fed  by  30  small  lift  sta- 
tions, delivering  wastewater  to  the  main  lift  sta- 
tion. From  there,  wastewater  is  pumped  to  the 
treatment  plant  nine  miles  away,  far  from  the  im- 
portant recreational  areas.  However,  due  to  a 
poorly-specified  PVC  force  main,  improperly  in- 
stalled in  the  early  1970s,  the  Rush  Creek/Silver 
Lake  waterway  has  suffered  spills  due  to  force 
main  breaks  in  the  last  several  years.  It  was  decid- 
ed to  install  a  14-in  ductile  iron  pipe  above  the 
PVC  mains  for  the  first  1400  ft  out  of  the  lift 
station  where  most  of  the  breaks  had  occurred. 
Because  excavating  for  the  planned  new  pipe  along 
the  section  of  state  highway  immediately  above 
and  adjacent  to  the  shore  of  the  lake  presented 
several  intractable  problems,  it  was  decided  to  use 
the  slip-lining  technique.  Since,  the  pipe  alignment 
was  fairly  straight  and  flat,  up  to  2,000-ft  lengths  of 
polyethylene  pipe  were  pulled  through.  The  speci- 
fied pressure  was  just  above  pump  station  shut-off 
head;  the  line  passed  and  was  placed  into  service 
about  one  month  after  actual  liner-pulling  was 
started.  Cost  of  the  project  was  $34  per  foot,  but 
the  other  benefits  were  just  as  important,  as  there 
was  virtually  no  disruption  of  recreational  traffic 
nor  chance  of  sewage  spills  during  construction. 
(White-Reimer-PTT) 
W90-00794 


BATON  ROUGE  TACKLES  SEWERAGE  IM- 
PROVEMENTS FOR  COMPLIANCE. 

Camp,  Dresser  and  McKee,  Inc.,  Baton  Rouge, 

LA. 

R.  Cloutier,  and  J.  G.  Richard. 

Public  Works  PUWOAH,  Vol.  120,  No.  9,  p  80-82, 

August  1989. 

Descriptors:  'Louisiana,  'Baton  Rouge, 
'Wastewater  facilities,  'Water  pollution  control, 
Construction,  Costs,  Economic  aspects,  Secondary 
wastewater  treatment. 
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Baton  Rouge  and  its  encircling  parish  (county)  are 
engaged  in  a  program  to  ease  the  strain  of  an 
overburdened   wastewater  treatment  system   that 
has  caused  numerous  health  and  pollution  prob- 
lems. In  1984  the  EPA  ordered  the  city/parish  to 
comply  with  administrative  orders  requiring  com- 
pletion of  improvements  by  January  1,  1988.  Two 
funding  mechanisms  were  established.  About  half 
the  construction  program  cost  and  all  the  oper- 
ations and  maintenance  costs  are  paid  by  sewer 
user  fees.  The  other  half  of  the  construction  ex- 
pense is  funded  from  a  1/2-cent  sales  tax  approved 
in  late  1988.  The  program  consists  largely  of  aban- 
doning the  numerous  small  suburban  treatment  fa- 
cilities  and   expanding    the   three   existing   major 
plants.  Based  on  projected  increased  sewage  flow 
and  population  growth,  the  North  plant  will  be 
expanded  to  treat  a  roughly  doubled  average  daily 
flow  of  22.8  mgd.  Preliminary  treatment  facilities 
will   handle  odor  control  and  grit  removal  and 
include  two  primary  settling  tanks,  two  trickling 
filters,  two  final  settling  tanks,  and  an  additional 
sludge   handling   unit.   The   South   plant   will   be 
expanded  to  almost  double  its  average  daily  flow 
to  34.7  mgd  and  will  include  upgrades  similar  to 
the  North  plant.  The  Central  plant  will  increase  its 
average  peak  hourly  flow  from  22.0  mgd  to  64.3 
mgd,  supplementing  its  pure  oxygen  activated  sec- 
ondary   sludge    process    with    a    trickling    filter 
system.  As  a  result  of  sound  planning  and  manage- 
ment, the  total  program  is  currently  on  schedule 
and  within  budget.  (White-Reimer-PTT) 
W90-00797  ; 


EFFECT  OF  A  SEWAGE  PLANT  IN  THE  DIS- 
TRIBUTION OF  ORGANOCHLORINE  RESI- 
DUES IN  THE  DIYALA  RIVER,  IRAQ. 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B 
W90-00799 


DETECTION  OF  ENDOTOXINS  IN  RE- 
CLAIMED AND  CONVENTIONALLY  TREAT- 
ED DRINKING  WATER. 

Council  for  Scientific  and  Industrial  Research  Pre- 
toria (South  Africa).  Div.  of  Water  Technology 
For  primary  bibliographic  entry  see  Field  5A 
W90-00830 


BEHAVIOUR  OF  PHTHALIC  ACID  ESTERS 
DURING    BATCH    ANAEROBIC    DIGESTION 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering.     ' 
K.  Ziogou,  P.  W.  W.  Kirk,  and  J.  N.  Lester. 
Water  Research  WATRAG,  Vol.  23,  No  6  p  743- 
748,  June  1989.  1  fig,  2  tab,  32  ref. 

Descriptors:  *Wastewater  treatment,  *Biological 
wastewater  treatment,  'Sludge  digestion,  'Phtha- 
lates,  Priority  pollutants,  Biodegradation,  Anaero- 
bic digestion. 

In  experiments  with  batch  anaerobic  digestion  of 
sewage  sludge  spiked  with  the  six  phthalic  acid 
esters  classified  as  priority  pollutants,  that  is  di- 
methyl, diethyl,  di-n-butyl,  butyl-benzyl,  di-(2- 
ethyl-hexyl)  and  di-n-octyl,  at  a  concentration 
range  of  0.5-10  mg/L,  the  first  four  esters  were 
found  to  degrade  rapidly  with  degradation  rates 
following  first  order  reaction  kinetics,  whereas  di- 
(2-ethylhexyl)  and  di-n-octyl  phthalates  appeared 
to  be  persistent  under  the  same  experimental  condi- 
tions. (Author's  abstract) 
W90-O0832 


NEW  METHOD  OF  DESIGN  OF  STEAM-DIS- 
TILLATION TREATMENT  OF  WASTEWATER 

East  China  Inst,  of  Chemical  Technology,  Shang- 
hai. Dept.  of  Environmental  Engineering 
Y.  Wang,  and  B.-W.  Xu. 

Water  Research  WATRAG,  Vol  23,  No  6  p  785- 
790,  June  1989.  6  fig,  12  tab,  7  ref. 

Descriptors:  *Wastewater  treatment,  *Distillation 
Chemical    wastewater,    Volatile    organic    com- 
pounds, Steam,  Mass  transfer,  Design  criteria. 

For  the  treatment  of  wastewater  containing  acrylo- 
nitnle  from  acrylic  fibre  manufacture,  and  benzene 


and  its  derivatives  from  polystyrene,  the  more 
volatile  components  are  stripped  off  by  steam  for 
recovery  while  the  effluent  can  be  innocuously 
discharged  after  steam-distillation.  The  factors 
which  affect  the  process  of  treating  wastewater  are 
discussed  in  detail  based  on  a  mass  transfer  theory 
The  steam/wastewater  (or  condensate/ 
wastewater)  ratio  in  the  design  and  operation  may 
be  conveniently  controlled  by  a  final  graph  which 
is  provided  by  this  study  from  material  balance 
(Author's  abstract) 
W90-00837 


CHARACTERIZATION  AND  TREATMENT  OF 
DAIRY  EFFLUENTS  BY  FREE  AND  IMMOBI- 
LIZED YEAST. 

Punjabi  Univ.,  Patiala  (India).  Dept.  of  Biotechnol- 
ogy. 

S.  S.  Marwaha,  J.  F.  Kennedy,  H.  K.  Tewari,  and 
A.  Redhu. 

Process  Biochemistry  PRBCAP,  Vol.  24  No  2  n 
46-51,  April  1989.  4  fig,  3  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  *Yeasts,  ♦Bi- 
ological wastewater  treatment,  'Food-processing 
wastes,  'Dairy  industry,  Industrial  wastes,  Bio- 
chemical oxygen  demand,  Chemical  oxygen 
demand,  Suspended  solids,  Bacteria,  Fungus  Coli- 
forms. 

The  data  on  physical,  chemical  and  microbiologi- 
cal characterization  of  periodically  collected  efflu- 
ent samples  from  the  composite  milk  plant,  and 
their  subsequent  treatment  using  free  and  alginate- 
entrapped  Candida  pseudotropicalis  cells  in  a 
batchwise  process  at  laboratory  scale  are  present- 
ed. For  all  the  samples,  pH  (5.4-9.2)  and  tempera- 
ture (16.3-33.8  C)  were  generally  within  the  per- 
missible limits  of  the  Indian  Standards  Institution 
(ISI)  for  the  discharge  of  industrial  effluents.  The 
contents  of  biochemical  oxygen  demand  (BOD5 
186-914  milligrams/liter),  chemical  oxygen 
demand  (COD:  306-1600  milligrams/liter),  total 
suspended  solids  (TSS:  355-3816  milligrams/liter) 
of  all  the  samples  and  total  dissolved  solids  (TDS- 
561-4103  milligrams/liter)  of  two  samples  were 
much  higher  than  the  permissible  legal  limits.  The 
bacterial,  fungal  and  yeast  counts  of  the  samples 
ranged  from  5  to  1 3,000,000/milliliter,  0  to 
200,000/rmlliliter,  and  3  to  48,000/milliliter,  re- 
spectively. All  the  samples  were  found  coliform 
positive.  The  comparison  of  free  and  immobilized 
yeast  cell  technologies  for  the  treatment  of  dairy 
effluents  indicated  the  latter  process  to  be  slightly 
better  than  the  former.  Both  systems,  however, 
have  been  found  to  dilute  the  pollutants  (BOD5 
^"d  COD)  to  ISI  safe  levels.  (Author's  abstract) 
w  yu-Uuo  7 1 


ANAEROBIC  TREATMENT  OF  OLIVE  MILL 
EFFLUENTS  IN  POLYURETHANE  FOAM 
BED  REACTORS. 

Politecnico  di  Milano  (Italy).   1st.  di  Ingegneria 

Sanitaria. 

A.  Rozzi,  R.  Passino,  and  M.  Limoni. 

Process  Biochemistry  PRBCAP,  Vol.  24  No  2  n 

68-74,  April  1989.  5  fig,  3  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Food-processing  wastes,  'Biological 
wastewater  treatment,  Sludge  digestion,  Industrial 
wastes,  Foams,  Filters,  Performance  evaluation, 
Organic  carbon. 

Anaerobic  treatment  of  olive  mill  effluents,  diluted 
with  tap  water,  was  tested  on  laboratory  fixed  film 
reactors  filled  with  macroreticulated  polyurethane 
foam.  The  effect  of  substrate  concentration,  geom- 
etry of  foam  elements  and  of  alkali  addition  on 
removal  efficiency  were  investigated.  Total  organ- 
ic carbon  (TOC)  removal  efficiency  increased 
from  55-60%  to  70-75%  keeping  the  same  substrate 
concentration.  Increased  feed  concentration  fur- 
ther improved  TOC  removal  efficiencies.  Foam 
geometry  had  a  negligible  effect  on  reactor  per- 
formance. The  start-up  time  of  anaerobic  filters 
filled  with  foam  was  appreciably  shorter  than  that 
for  suspended  growth  reactors.  Dosing  of  alkali 
chemicals  needed  for  stable  operating  conditions 
decreased  as  feed  concentration  increased 
(Geiger-PTT) 


W90-O0872 


COMPARISON    OI    CHEMICAL   FLOCCULA- 
TION AND  DISSOLVES)  aik  FLOTATION  OF 

ffiffSgggrr?    'HKATKD    rMM   « 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  Dept  of 
Chemistry  ' 

C.  C.  Ho,  and  Y.  K.  Tan. 

Water  Research  WATRAG,  Vol.  23,  No  4  d  395- 
400,  April  1989.  7  fig,  2  tab,  15  ref.  '  P 

Descriptors:  'Wastewater  treatment,  'Secondary 
wastewater  treatment,  'Food-processing  wastes 
Flocculation,  'Air  flotation,  Flotation,  Biological 
oxygen  demand,  Suspended  solids,  Effluents  Alu- 
minum sulfate,  Polyelectrolytes. 

The  effectiveness  of  chemical  flocculation  and  dis- 
solved air  flotation  process  as  applied  to  the  sec- 
ondary treatment  of  the  anaerobically  digested 
liquor  of  palm  oil  mill  effluent  (POME)  was  inves- 
tigated and  compared.  Results  indicated  that  the 
dissolved  air  flotation  method  was  more  efficient 
than  chemical  flocculation  in  an  all  round  removal 
of  pollutants  from  the  digested  liquor.  Even 
though  both  methods  were  able  to  achieve  a  97% 
removal  of  the  suspended  solids  of  the  digested 
liquor,  the  removal  of  soluble  matter  of  inorganic 
and  organic  origins  was  far  from  satisfactory.  This 
is  in  general  agreement  with  the  recognized  view 
of  the  superior  efficiency  of  biological  methods 
over  physico-chemical  methods  in  treating  soluble 
substances.  A  94%  suspended  solids  removal  effi- 
ciency and  an  80%  BOD  removal  efficiency  was 
achieved  by  the  dissolved  air  flotation  unit.  When 
aluminum  sulfate  and  polyelectrolyte  C  as  floccu- 
lant  were  added  to  the  flotation  system,  the  remov- 
al efficiency  of  BOD  was  increased  to  90%  but  the 
suspended  solids  removal  was  only  increased  mar- 
ginally to  97&.  The  inorganic  coagulant  together 
with  the  polymeric  flocculant  would  destabilize 
the  particulates.  The  floes  thus  developed  could 
adhere  to  the  micro-bubbles  resulting  in  a  better 
rate  of  flotation  of  the  suspended  floes.  (Peters- 

W90-O0898 


OXIDATION  OF  PHENOLIC  POLLUTANTS 
BY  A  LIGNIN  DEGRADING  ENZYME  FROM 
THE  WHITE-ROT  FUNGUS  PHANERO- 
CHAETE  CHRYSOSPORIUM. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

M.  D.  Aitken,  R.  Venkatadri,  and  R.  L.  Irvine 
Water  Research  WATRAG,  Vol.  23,  No  4  p  443- 
450,  April  1989.  1  fig,  7  tab,  51  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Fungi,  'Biodegradation,  'Phenols, 
Enzymes,  Industrial  wastes. 

The  wood  rotting  fungus  Phanerochaete  chryso- 
sponum  produces  lignin  degrading  enzymes  that 
have  been  implicated  in  pollutant  degradation  by 
the  organism.  One  of  these  enzymes,  ligninase,  was 
studied  to  evaluate  its  application  potential  in  in- 
dustrial wastewater  treatment.  The  enzyme  was 
observed  to  catalyze  the  oxidation  of  several  phe- 
nolic pollutants  by  hydrogen  peroxide,  although 
only  partial  removal  of  target  compounds  was 
observed  in  preliminary  tests.  A  number  of  subse- 
quent tests  were  conducted  to  improve  target  com- 
pound removal,  using  o-cresol  as  model  substrate. 
Removal  of  o-cresol  was  enhanced  by  increasing 
enzyme  concentration,  by  adding  the  co-catalyst 
veratryl  alcohol  (3,4-dimethoxybenzl  alcohol),  or 
by  controlling  the  rate  of  addition  of  hydrogen 
peroxide  to  batch  reaction  systems.  Controlled  ad- 
dition of  peroxide  is  proposed  to  minimize  enzyme 
inactivation  during  reaction,  thereby  extending  the 
useful  life  of  the  enzyme.  (Author's  abstract) 
W90-00904 


UNCERTAINTY   MODELING    OF   FACULTA- 
TIVE AERATED  LAGOON  SYSTEMS. 

Serrener   Consultation,   Inc.,   Montreal   (Quebec). 
S.  Ouldali,  R.  Leduc,  and  V.-T.-V.  Nguyen. 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  451- 
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459,  April  1989.  3  fig,  4  tab,  33  ref.  NSERC 
Canada  Grant  No.  A4819. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Model  studies, 
•Wastewater  lagoons,  Mathematical  models,  Bio- 
degradation,  Municipal  wastewater,  Industrial 
wastewater,  Biological  oxygen  demand,  Kinetics, 
Aerated  lagoons,  Differential  equations. 

A  stochastic  differential  equation  (SDE)  model  is 
proposed  to  predict  output  BOD  variations  of 
lagoon  systems.  Assuming  that  complete  mixing 
and  first-order  kinetics  of  biodegradation  occur,  a 
mass  balance  for  BOD  is  written  for  each  lagoon. 
A  random  disturbance  term  that  accounts  for  input 
noise,  is  added  to  the  deterministic  differential 
equation  that  describes  the  process.  The  lower 
(first  and  second)  moments  are  derived  to  obtain 
expectation  and  variance  of  the  effluent  BOD  con- 
centration. Assuming  steady-state,  model  calibra- 
tion and  verification  were  performed  on  the  lagoon 
systems  of  the  municipalities  of  Sainte-Julie  and 
Lac-Etchemin  (Quebec).  The  model  gives  a  reli- 
able prediction  of  the  lagoons  output  fluctuations, 
and  represents  a  new  tool  for  uncertainty  modeling 
of  facultative  aerated  lagoons.  (Author's  abstract) 
W90-00905 


ORGANIC  POLLUTANTS  IN  URBAN  SEWAGE 
AND  POLLUTANT  INPUTS  TO  THE  MARINE 
ENVIRONMENT.  APPLICATION  TO  THE 
FRENCH  SHORELINE  (LES  POLLUTANTS 
ORGANIQUES  DANS  LES  EFFLUENTS  UR- 
BAINS  ET  APPORTS  POLLUTANTS  DANS  LE 
MILIEU  MARIN.  CAS  DU  LITTORAL  FRAN- 
CAIS). 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest.  Dept.  Environnement  Littoral. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00906 


OZONE  CONSUMPTION  KINETICS  IN  FIL- 
TERED ACTIVATED  SLUDGE  EFFLUENTS:  A 
MODIFIED  APPROACH. 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

R.  D.  Watt,  E.  J.  Kirsch,  and  C.  P.  L.  Grady. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  471- 

480,  April  1989.  8  fig,  3  tab,  31  ref.  NSF  Grant  No. 

CME-77-12649. 

Descriptors:  'Ozonation,  'Activated  sludge, 
'Sludge  conditioning,  Kinetics. 

Effluent  samples  were  collected  from  eight  labora- 
tory activated  sludge  reactors.  Practical  ozone 
doses  (2-12  mg/L)  were  applied  to  these  samples  in 
batch  tests  in  order  to  measure  ozone  consumption 
rates.  The  rate  method  was  varied  by  using  differ- 
ent initial  ozone  concentrations,  dilution  factors 
and  levels  of  preozonation.  Resulting  rate  data 
showed  that  pseudo-n-order  kinetics  were  inappro- 
priate because  consumption  rates  depended  on 
how  much  ozone  had  already  been  consumed,  as 
well  as  on  instantaneous  ozone  concentration.  In- 
stead, data  fit  a  modified  rate  expression  which  was 
first-order  with  respect  to  ozone  and  in  which  the 
pseudo-first  order  rate  constant  was  replaced  by  a 
variable,  the  specific  ozone  utilization  rate  w.  Like 
a  pseudo-first-order  rate  constant,  w  hypothetical- 
ly  can  be  related  to  concentrations  of  reacting 
compounds  and  their  reaction  rate  constants,  but  w 
is  allowed  to  vary  as  reacting  species  change 
during  ozonation.  The  behavior  of  w  depended  on 
sample  character,  the  consumed  ozone  dose  and 
the  dilution  factor  used  in  a  rate  test.  In  all  cases, 
values  of  w  decreased  as  ozone  was  consumed, 
indicating  that  reactive  solutes  were  being  oxidized 
to  less  reactive  compounds.  (Author's  abstract) 
W90-00907 


METHODOLOGY  FOR  THE  ASSESSMENT  OF 
FREQUENCY  DISTRIBUTION  OF  COMBINED 
SEWER  OVERFLOW  VOLUMES. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

A.  P.  Benoist,  and  L.  Lijklema. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  487- 

493,  April  1989.  4  fig,  4  tab,  14  ref. 


Descriptors:  'Combined  sewer  overflows,  'Model 
studies,  'Storm  water,  'Storm  sewers,  'Stochastic 
process,  Correlation  analysis,  Mathematical 
models,  Design  criteria,  Rainfall  intensity. 

A  stochastic  approach  for  the  calculation  of  the 
frequency  distribution  of  overflow  volumes  is  pre- 
sented. The  methodology  has  been  tested  with  a 
data  set  comprising  rainfall,  overflow  volumes  and 
pollutant  loads.  The  stochastic  approach  involves  a 
multiplication  of  two  stochastic  variables,  rainfall 
intensity  and  duration.  Correlation  between  these 
variables  leads  to  erroneous  results.  An  improve- 
ment can  be  obtained  by  subclassification  of  the 
data  set,  in  order  to  remove  the  effect  of  this 
interdependency.  However,  the  correlation  be- 
tween input  variables  cannot  be  removed  entirely 
by  the  method  of  subclassification.  (Author's  ab- 
stract) 
W90-00909 


PILOT  SCALE  AEROBIC  SEQUENCING 
BATCH  REACTOR  FOR  PIG  WASTE  TREAT- 
MENT. 

Hong  Kong  Polytechnic,  Kowloon.  Dept.  of  Civil 
and  Structural  Engineering. 
S.  H.  Wong,  and  C.  C.  Choi. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  75-81,  Febru- 
ary 1989.  4  fig,  7  tab,  17  ref. 

Descriptors:  'Farm  wastes,  'Waste  treatment, 
'Wastewater  treatment,  'Aerated  lagoons,  'Acti- 
vated sludge,  Aerobic  sequencing  batch  reactor, 
Biological  oxygen  demand,  Operating  costs. 

An  existing  aerated  lagoon  treating  piggery  waste 
was  converted  into  an  aerobic  sequencing  batch 
reactor  (SBR).  After  the  commissioning  period, 
the  SBR  plant  treated  piggery  wastewater  contain- 
ing BOD  and  suspended  solids  (SS)  concentrations 
of  2881  mg/L  and  1419  mg/L  respectively,  pro- 
ducing an  effluent  having  an  average  BOD  and  SS 
of  18.7  mg/L  and  12.3  mg/L  respectively.  The 
volumetric  loadings  on  the  SBR  and  the  process 
were  similar.  However,  the  SBR  process  operated 
at  a  lower  mixed  liquor  suspended  solids  (MLSS) 
concentration  and  snorter  sludge  retention  period. 
Although  the  capital  and  operating  costs  of  the 
SBR  are  higher  than  for  the  aerated  lagoon,  the 
simplicity  of  operation,  the  high  BOD  and  SS 
removal  efficiency,  and  the  small  land  requirement 
make  this  type  of  process  an  attractive  treatment 
option,  particularly  in  places  where  land  supply  is 
limited  and  expensive.  (Author's  abstract) 
W90-0O928 


SEWAGE  TREATMENT  BY  REED  BED  SYS- 
TEMS. 

Water  Research  Centre,  Stevenage  (England). 
P.  F.  Cooper,  J.  A.  Hobson,  and  S.  Jones. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  60-74,  Febru- 
ary 1989.  8  fig,  4  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Land  dis- 
posal, 'Reeds,  'Root  zone,  'United  Kingdom, 
Reed  bed  treatment  system. 

In  the  past  five  years  sewage-treatment  systems, 
based  on  artificial  reed  beds,  have  created  much 
interest  in  Europe.  In  the  UK,  reed  bed  treatment 
systems  have  attracted  this  interest  because  of  their 
potential  for  producing  cost-effective  treatment  for 
small  communities.  In  1985  a  UK  coordinating 
group  was  established  to  produce  an  integrated 
research  and  development  programme  for  evaluat- 
ing the  process.  The  reed  bed  treatment  system  is  a 
method  of  sewage  treatment  in  an  artificially-con- 
structed wetland  containing  common  reeds  (Phrag- 
mites  australis).  Sewage  flows  through  a  bed  of 
either  soil  or  gravel  in  which  reeds  are  growing. 
The  results  of  performance  from  eight  full-scale 
and  pilot-scale  systems  indicate  that  even  a  year  of 
constant  flow  operation  is  not  long  enough  to  for 
the  beds  to  reach  a  steady  state.  With  the  full-scale 
beds,  there  appears  to  be  a  slight  deterioration  in 
effluent  quality  during  the  winter.  The  systems 
built  in  gravel  performed  well  from  the  start,  How- 
ever, most  of  the  treatment  at  this  stage  is  likely  to 
be  due  to  physical  filtration.  Some  of  the  systems 


built  in  soil  have  suffered  from  overland  flow  and 
excessive  weed  growth.  The  roles  played  by  treat- 
ment by  the  soil  and  the  above-ground  layer  of 
decaying  debris  still  have  to  be  evaluated  for  soil 
systems.  Although  it  is  too  early  to  make  conclu- 
sions, data  from  most  of  the  systems  which  have 
been  fully  sampled  and  analyzed  are  encouraging, 
especially  when  it  is  considered  that  they  are  far 
from  the  mature  state.  (Rubinstein-PTT) 
W90-00929 


5E.  Ultimate  Disposal  Of  Wastes 


HYDROGEOCHEMISTRY  OF  URANIUM  AND 
ASSOCIATED  ELEMENTS  AT  ABANDONED 
URANIUM  MINES  IN  WESTERN  NORTH 
DAKOTA. 

Geological  Survey,  Bismarck,  ND. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00046 


PROGRAM     OVERVIEW     AND     SELECTED 
PAPERS    FROM    THE    TOXIC-WASTE    PRO- 
GRAM TECHNICAL  MEETING:  TUCSON,  AR- 
IZONA, MARCH  20-22, 1984. 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00052 


ROLE   OF   GEOCHEMICAL   PROCESSES    IN 
HAZARDOUS-WASTE  STUDIES. 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00053 


ROLE  OF  EARTH-SCIENCE  CRITERIA  IN 
THE  SELECTION  OF  HAZARDOUS-WASTE 
DISPOSAL  SITES. 

Geological    Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
A.  M.  LaSala. 

IN:  Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  37-63,  7  fig,  5  tab,  30  ref. 

Descriptors:  'Site  selection,  'Waste  disposal, 
'Hazardous  wastes,  'Water  pollution  prevention, 
'Geohydrology,  Biodegradation,  Land  disposal, 
Groundwater  movement,  Landfills,  Path  of  pollut- 
ants, Geochemistry,  Economic  aspects,  Social  as- 
pects. 

Earth  science  criteria  should  be  part  of  a  rational, 
objective  method  for^electing  sites  for  disposal  of 
hazardous  chemical  wastes  on  the  land  surface  or 
in  the  subsurface.  The  functional  requirements  of 
the  disposal  system  that  must  be  met  by  the  geo- 
logic, hydrologic,  and  geochemical  characteristics 
of  the  site  and  its  surroundings  in  degrading  and 
isolating  the  wastes  should  be  the  basis  for  devel- 
oping the  criteria.  Ideally,  the  earth  science  criteria 
should  be  used  in  combination  with  criteria  related 
to  engineering,  economics,  and  social  and  environ- 
mental effects  of  the  disposal  system  to  select  sites 
suitable  for  a  disposal  facility.  The  locating  of  sites 
for  nuclear  waste  disposal  has  been  approached  (as 
described  above)  and  can  provide  an  example  for 
disposal  of  other  types  of  hazardous  wastes.  Aque- 
ous wastes  that  are  easily  degradable  by  oxidation 
and  biological  activity  can  be  applied  to  the  land 
surface  and  treated  by  essentially  natural  processes. 
Physical  and  geochemical  properties  of  soils  and 
near-surface  geologic  materials  are  important  crite- 
ria in  siting  facilities  for  these  types  of  degradable 
wastes.  Nondegradable,  extremely  hazardous 
chemical  wastes  require  permanent  isolation  from 
the  biosphere  if  burial  or  injection  through  wells  is 
chosen  for  their  disposal.  Criteria  for  locating  suit- 
able sites  should  be  related  to  attributes  that  favor 
long-term  stability  of  the  site,  long  paths  and  low 
velocities  of  groundwater  flow,  downward  direc- 
tions of  groundwater  flow,  chemical  retardation  of 
waste  movement,  and  deep  burial.  Current  burial 
techniques  employ  secure  landfills  and  rely  mainly 
on  packaging  of  wastes,  manmade  barriers  to  waste 
movement,  and  effluent  controls  to  provide  isola- 
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tion  of  the  wastes  from  the  biosphere.  In  many 
States,  the  requirements  for  site  selection  are  relat- 
ed to  site  location  (setback  standards  or  areal  ex- 
clusion criteria).  (See  also  W90-00052)  (Lantz- 
PTT) 
W90-00055 


MANUAL  FOR  SEWAGE  SLUDGE  APPLICA- 
TION TO  CROPLANDS  AND  ORCHARDS. 

Battelle  Environmental  Program  Office,  Washing- 
ton, DC. 

M.  F.  Arthur,  B.  W.  Cornaby,  A.  R.  Gavaskar,  G 
K.  O'Brien,  and  M.  G.  Shafer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 110662. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Final  Report,  September  1988.  32  lp,  3  fig,  10  tab, 
157  ref,  4  append.  EPA  Contract  68-01-6986. 

Descriptors:  'Handbooks,  "Land  disposal, 
♦Wastewater  farming,  *Sludge  disposal,  'Waste 
disposal,  Septic  sludge,  Agriculture,  Model  studies, 
Farm  management. 

A  users  handbook  of  sewage  sludge  application 
rates  to  agricultural  lands.  Based  on  a  model,  tables 
are  presented  for  ten  or  more  major  crops  (apples, 
barley,  citrus,  corn,  cotton,  forages,  grapes,  horti- 
culture, oats)  in  42  states  or  portions  of  states. 
Tabular  application  rate  data  are  presented  for 
sludge  application  rates  in  42  areas.  These  rates 
consider  the  crops  grown,  their  expected  yield,  the 
nature  of  the  sludge  aerobic  or  anaerobic,  type  of 
application  (surface  or  soil  incorporate),  nature  of 
the  soil,  and  land  slope.  A  model  is  also  presented 
and,  if  data  are  available,  site  specific  application 
rates  can  be  estimated.  Considered  in  the  applica- 
tion rates  site  specific  application  rates  can  be 
estimated.  Considered  in  the  application  rates  are 
prevention  of  damage  to  crops,  protection  of 
neighboring  waters  from  pollution  by  erosion  of 
applied  sludge,  and  rates  of  use  of  nutrients  by  the 
crops  grown.  Resulting  sludge  application  rates  are 
considered  conservative  to  reduce  risks  to  the  land 
and  crops,  and  nonpoint  pollution  of  waters.  (Au- 
thor's abstract) 
W90-00086 


SITE  CHARACTERIZATION:  TECHNICAL  AP- 
PROACHES TO  RCRA  COMPLIANCE. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Site  Characterization  and  Assessment  Section. 
For   primary   bibliographic   entry   see   Field    5G 
W90-O0091 


GEOCHEMICAL  INTERACTIONS  OF  HAZ- 
ARDOUS WASTES  WITH  GEOLOGICAL  FOR- 
MATIONS IN  DEEP- WELL  SYSTEMS. 

Illinois  State  Geological  Survey  Div.,  Champaign 
W.  R.  Roy,  S.  C.  Mravik,  I.  G.  Krapac,  D.  R. 
Dickerson,  and  R.  A.  Griffin. 

Environmental  Geology  Notes  130,  1989.  52p  21 
fig,  1 1  tab,  48  ref,  4  append. 

Descriptors:  *Deep  wells,  'Injection  wells,  'Un- 
derground waste  disposal,  'Path  of  pollutants, 
'Geochemistry,  'Fate  of  pollutants,  'Groundwat- 
er pollution,  'Hazardous  wastes,  Inorganic  acids, 
Brines,  Neutralization,  Dolomite,  Siltstone,  Car- 
bonates, Hydrogen  ion  concentration,  Sandstone, 
Chemical  reactions,  Geologic  formations,  Illinois. 

Geochemical  interactions  of  two  liquid  hazardous 
wastes  with  geologic  materials  from  deep-well  in- 
jection zones  in  Illinois  were  investigated  by  con- 
ducting laboratory  studies.  The  liquid  wastes  in- 
cluded a  dilute  inorganic  acid  and  a  concentrated 
alkaline  brine-like  solution.  The  wastes  were  mixed 
with  disaggregated  core  samples  of  two  injection 
formations,  the  Mt.  Simon  Sandstone  and  Potosi 
Dolomite.  Interactions  were  also  studied  with  the 
Proviso  Siltstone,  which  is  considered  part  of  a 
confining  layer  at  two  deep-well  facilities  in  Illi- 
nois. The  acidic  waste  neutralized  when  reacted 
with  the  dolomite  and  siltstone  via  carbonate  disso- 
lution with  the  concomitant  generation  of  dis- 
solved carbonate  species  and  carbon  dioxide.  The 
acidic  waste  was  partially  neutralized  by  the  sand- 
stone via  the  dissolution  of  clay  minerals  and  ion 
exchange,  augmented  by  the  dissolution  of  a  small 


amount  of  dolomitic  material  With  pH  used  as  the 
hazardous  criterion,  the  alkaline  waste  remained 
hazardous  after  reacting  with  the  formation  sam- 
ples at  298  K-Ol.MPa  and  313  K-6  0  MI'a  At  328 
K-l  1.7MPa,  the  waste  formation  mixtures  were  not 
hazardous  by  definition,  but  remained  highly  alka- 
line. The  silica  solid  phases  of  the  Mt.  Simon 
Sandstone  and  Proviso  Siltstone  dissolved  in  the 
alkaline  waste.  The  Potosi  Dolomite  was  the  least 
reactive  of  the  three  formations  In  some  cases, 
solution  equilibria  could  be  modeled  using  the 
thermodynamic  principles  of  dissolution-precipita- 
tion of  mineral  phases.  In  other  cases,  empirical 
laboratory-based  investigations  are  needed  to 
assess  the  chemical  interactions  between  injected 
wastes,  injection  formations,  and  associated  forma- 
tion waters.  (Lantz-PTT) 
W90-O0141 


GROUND-WATER  MONITORING  COMPLI- 
ANCE PROJECTS  FOR  HANFORD  SITE  FA- 
CILITIES. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G 
W90-00153 


HAZARDOUS  MATERIALS:  MICROBIOLOGI- 
CAL DECOMPOSITION,  JANUARY  1978- 
AUGUST,  1988:  CITATIONS  FROM  THE  LIFE 
SCIENCES  COLLECTION  DATABASE. 

National  Technical  Information  Service,  Sorine- 
field,  VA.  •     *     * 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-867593, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche' 
August  1988.  175p.  Supercedes  PB87-865895. 

Descriptors:  'Hazardous  materials,  'Waste  dispos- 
al, 'Fate  of  pollutants,  'Bibliographies,  Oil  spills, 
Microbial  degradation,  Hydrocarbons,  Pesticides, 
Bacteria,  Fungi,  Microorganisms. 

This  bibliography  contains  360  citations  concern- 
ing the  decomposition  of  toxic  materials  by  micro- 
organisms; 16  of  these  citations  are  new  entries  to 
the  previous  edition.  Organisms  that  digest  hydro- 
carbons, petroleum,  cyanide,  and  dioxin  are  dis- 
cussed. Population  studies  of  fungi  and  bacteria 
that  decompose  hazardous  materials  are  included. 
Rates  of  decomposition,  the  presence  of  these 
microorganisms  in  the  soil  and  in  water,  products 
generated  from  hazardous  materials  decomposi- 
tion, and  the  use  of  these  products  by  other  micro- 
organisms are  among  the  topics  discussed.  (Au- 
thor's abstract) 
W90-00178 


GEOHYDROLOGY  OF  THE  UNSATURATED 
ZONE  AT  THE  BURIAL  SITE  FOR  LOW- 
LEVEL  RADIOACTIVE  WASTE  NEAR 
BEATTY,  NYE  COUNTY,  NEVADA. 

For  primary  bibliographic  entry  see  Field  2F 
W90-00218 


SUPERFUND  RECORD  OF  DECISION  (EPA 
REGION  2)  LOVE  CANAL,  NIAGARA  FALLS, 
NEW  YORK,  OCTOBER  1987.  SECOND  REME- 
DIAL ACTION. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W90-00235 


HAZARDOUS  WASTE  AND  WASTEWATER 
CHARACTERIZATION  SURVEY,  COLUMBUS 
AFB  MS. 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX.  Human  Systems 

Div. 

For   primary   bibliographic   entry   see   Field   5D 

W90-00240 


APPLICATION  OF  A  HAZARDOUS  WASTE 
MANAGEMENT  MODEL  FOR  SELECTED  IN- 
DUSTRIES. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 


For   primary   bibliographic   entry   see   Field    5D 

W90-00241 


EVALUATION  OF  PROPOSED  DREDGED 
MATERIAL  DISPOSAL  ALTERNATIVES  FOR 
NEW  YORK/NEW  JERSEY  HARBOR,  PHASE 

Army   Engineer   Waterways  Experiment  Station 

Vicksburg,  MS.  Environmental  Lab. 

M.  E.  Poindexter,  D.  Gunnison,  D  F.  Maclntvre 

and  G.  F.  Goforth. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A198  773. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche 

Technical   Report  EL-88-11,  August   1988.   Final 

Report.    168p,   36  fig,  29  tab,  91   ref,  4  append. 

Descriptors:  'Harbors,  'Spoil  disposal,  'Waste  div 
posal,  'Dredging,  'New  York,  'New  Jersey,  Sedi- 
ment contamination,  Model  studies,  Wastewater 
disposal,  Computer  programs,  Water  quality 
Water  quality  standards. 

This  report  documents  the  field  collection  of  con- 
taminated sediments  from  the  New  York/New 
Jersey  Harbor,  laboratory  testing  of  those  sedi- 
ments, and  initial  evaluation  of  the  test  results.  The 
work  reported  in  this  document  is  the  first  phase  of 
a  comprehensive  evaluation  of  disposal  alternatives 
for  contaminated  dredged  material  from  the  New 
York/New  Jersey  Harbor.  The  samples  were  com- 
bined and  homogenized  to  form  a  worst-case  con- 
taminated sediment  sample.  This  sample  was  then 
subjected  to  laboratory  testing,  including:  analysis 
for  microbial  pathogens,  sedimentation  testing, 
consolidation  testing,  and  modified  elutriate  test- 
ing. Testing  procedures  are  described,  and  test 
results  are  presented.  Results  of  the  consolidation 
testing  are  used  to  develop  containment  area  filling 
simulations  for  each  of  the  confined  disposal  facili- 
ties under  consideration.  A  computerized  mathe- 
matical model  is  used  to  predict  the  settlement  of 
the  dredged  material  over  time.  The  computer 
program  uses  an  explicit  finite  difference  technique 
to  solve  a  finite  strain  consolidation  equation;  it 
makes  monthly  adjustments  to  account  for  any 
desiccation  that  has  occurred  at  the  dredged  mate- 
rial surface.  The  microbial  pathogens,  sedimenta- 
tion, and  modified  elutriate  test  results  are  used  to 
make  preliminary  evaluations  of  effluent  water 
quality  from  each  of  the  confined  disposal  facilities 
(CDF).  For  more  conclusive  evaluations  to  be 
made,  the  existing  water  quality  standards  at  each 
CDF  must  be  known.  (Lantz-PTT) 
W90-OO251 


SEEDLING  GROWTH  RESPONSE  IN  A 
GREENHOUSE  TO  FOUR  RATES  OF  OLD 
AND  NEW  PAPER  MILL  SLUDGE. 

Arkansas   Univ.    at   Monticello.    Dept.   of  Forest 

Resources. 

J.  L.  Yeiser. 

Proceedings  of  the  Arkansas  Academy  of  Science 

AKASAO,  Vol.  42,  p  99-101,  1988.  6  tab,  5  ref. 

Descriptors:  'Greenhouses,  'Sludge  disposal, 
'Land  disposal,  'Pulp  wastes,  'Plant  growth, 
'Pulp  and  paper  industry,  'Sludge,  'Seedlings, 
'Pine  trees,  Agronomy,  Dewatering,  Industrial 
wastes. 

Four  rates  (0,36,75,112  dry  tons  per  acre)  of  both 
old  and  new  pulp-mill  sludges  were  tested  in  a 
greenhouse  for  impact  on  survival  and  growth  of 
seedlings  of  loblolly  pine(Pinus  taeda  L.).  After 
one  growing  season  no  meaningful  differences 
were  detected  for  seedling  survival  and  growth, 
number  of  flushes,  and  decomposition  rate  for  old 
and  new  sludges  regardless  of  rate.  Seedling  foli- 
age showed  increases  in  Mg  and  Ca  and  sludges 
exhibited  high  pH  and  increased  salinity.  (Author's 
Abstract) 
W90-00283 


NITROGEN  TRANSFORMATIONS  IN  SOILS 
PREVIOUSLY  AMENDED  WITH  SEWAGE 
SLUDGE. 

Harvard  Univ.,  Cambridge,  MA.  Lab.  of  Microbial 
Ecology. 
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For  primary  bibliographic  entry  see  Field  5B. 
W90-00382 


OCCURRENCE  OF  CHLOROBENZENES  AND 
PERMETHRINS  IN  TWELVE  U.K.  SEWAGE 
SLUDGES. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5D. 
W90-0O426 


UPTAKE  OF  NICKEL  AND  CADMIUM  BY 
VEGETABLES  GROWN  ON  SOIL  AMENDED 
WITH  DIFFERENT  SEWAGE  SLUDGES. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

R.  N.  Singh,  and  R.  F.  Keefer. 

Agriculture,       Ecosystems      and       Environment 

AEENDO,  Vol.  25,  No.  1,  p  27-38,  January  1989. 

9  fig,  2  tab,  15ref. 

Descriptors:  'Wastewater  disposal,  *Sludge  utili- 
zation, *Sludge,  'Wastewater,  *Path  of  pollutants, 
•Nickel,  'Cadmium,  'Vegetable  crops,  'Crop  pro- 
duction, Carrots,  Kale,  Beans,  Radishes. 

Four  sewage  sludges  were  applied  at  90  and  1 80  t/ 
ha  as  a  single  application  in  1976  to  a  sandy  loam 
soil  and  radish  (Raphanus  sativus  L.  cv.  'White 
icicle'),  carrots  (Daucus  carota  L.  cv.  'Chan- 
tenay'),  cabbage  (Brassica  oleracea  var.  capitaita  L. 
cv.  'Market  Topper'),  kale  (Brassica  oleracea  var. 
acephala  L.),  green  bush  beans  (Phaseolus  vulgaris 
L.  cv.  'Tenderette')  and  tomato  (Lycopersicon  es- 
culentum  L.  cv.  'West  Virginia  '63  )  were  grown 
for  five  successive  years.  Cadmium  concentrations 
in  the  edible  parts  of  plants  from  sludge  treated 
plots  were  usually  less  than  1.0  mg/kg.  In  radish 
leaves  from  plots  receiving  a  sludge  with  20  mg  of 
Cd/kg,  Cd  was  present  at  4,  2,  <  1,  <  1,  and  2  mg/ 
kg  for  the  years  1,2,  3,  4,  and  5,  respectively.  Some 
Cd  became  available  to  crops  during  the  fifth 
growing  season.  Nickel  from  two  sludges,  which 
were  high  in  water  soluble  Ni,  was  available  in 
significantly  greater  amounts  than  the  control  for  5 
years  for  radish  roots,  radish  leaves,  and  green 
beans.  Some  Ni  from  the  same  two  sludges  was 
also  available  after  the  first  year  and  found  in 
carrot  roots,  cabbage,  kale  and  tomato  fruit.  Avail- 
ability of  metals  from  sludges  is  usually  high 
during  the  application  year  with  a  steady  decrease 
in  availability  with  time.  This  did  not  happen  for 
Cd  and  Ni  in  this  study.  Extractability  of  metals 
from  sludges  with  water  was  useful  in  evaluating 
uptake  of  Ni  but  not  Cd  by  vegetables.  Better  ways 
to  characterize  the  chemical  form  of  metals  in 
sewage  sludge  are  needed  to  predict  uptake  into 
edible  crops.  (Author's  abstract) 
W90-00430 


LIMITATION  AND  FEASIBILITY  OF  THE 
LAND  DISPOSAL  OF  ORGANIC  SOLVENT- 
CONTAMINATED  WASTES. 

Illinois  State  Geological  Survey  Div.,  Champaign. 

W.  R.  Roy,  R.  A.  Griffin,  J.  K.  Mitchell,  and  R.  A. 

Mitchell. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.   13,  No.  3,  p  225-231,  May-June 

1989.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Model  studies,  'Waste  disposal, 
•Land  disposal,  'Solid  wastes,  'Organic  wastes, 
'Hydrocarbons,  'Groundwater  pollution,  Refrig- 
erants, Solvents. 

The  limitations  and  feasibility  of  the  land  disposal 
of  solid  wastes  containing  organic  solvents  and 
refrigerants  (chlorinated  hydrocarbons)  were  in- 
vestigated by  evaluating  the  attenuation  capacity 
of  a  hypothetical  waste-disposal  site  by  numerical 
modeling.  The  basic  theorem  of  this  approach  was 
that  the  land  disposal  of  wastes  would  be  environ- 
mentally acceptable  if  subsurface  attenuation  re- 
duced groundwater  concentrations  of  organic  con- 
centrations of  organic  compounds  to  concentra- 
tions that  were  less  than  health-based,  water-qual- 
ity criteria.  Computer  simulations  indicated  that 
the  predicted  concentrations  of  13  of  33  organic 
compounds  in  groundwater  would  be  less  than 
their  health-based  criteria.  Therefore,  solid  wastes 
containing  these  compounds  could  be  safely  dis- 


posed at  the  site.  The  attenuation  capacity  of  the 
site  was  insufficient  to  reduce  concentrations  of 
four  compounds  to  safe  levels  without  limiting  the 
amount  of  mass  available  to  leach  into  groundwat- 
er. Threshold  masses  based  on  time-dependent  mi- 
gration simulations  were  estimated  for  these  com- 
pounds. The  remaining  16  compounds,  which  con- 
sisted mainly  of  chlorinated  hydrocarbons  and  flu- 
orocarbons  could  not  be  safely  landfilled  without 
severe  restrictions  on  the  amounts  disposed.  These 
organic  compounds  were  candidates  to  ban  from 
land  disposal.  (Author's  abstract) 
W90-00450 


INNOVATIVE  HYDROGEOLOGIC  SETTING 
FOR  DISPOSAL  OF  LOW-LEVEL  RADIOAC- 
TIVE WASTES. 

H.  E.  Legrand. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  13,  No.  3,  p  233-239,  May-June 
1989.  3  fig,  12  ref. 

Descriptors:  'Waste  disposal,  'Path  of  pollutants, 
'Geohydrology,  'Hydrology,  'Geology,  'Radioi- 
sotopes, 'Radioactive  wastes,  Groundwater  pollu- 
tion, Peedee  Formation. 

A  unique,  composite  hydrogeologic  setting  is  de- 
scribed to  assess  the  likely  behavior  of  radioiso- 
topes in  the  disposal  zone  lying  below  land  surface 
in  the  flat  hinterland  of  southeastern  North  Caroli- 
na. This  environment  is  favorable  for  safe  and 
economical  disposal  of  low-level  radioactive 
wastes,  partly  because  of  the  absence  of  vertical 
and  horizontal  groundwater  gradients  representing 
a  nonflow  (or  null)  zone.  The  null  setting  is  local- 
ized 30  to  75  feet  below  land  surface  and  to  areas 
where  glaconitic  sandy  clays  of  the  Peedee  Forma- 
tion lie  under  less  than  25  feet  of  surficial  sandy 
clays;  the  Peedee  contains  nearly  stagnant  brackish 
groundwater  slightly  below  the  proposed  disposal 
zone.  Issues  to  overcome  include:  (1)  demonstrat- 
ing better  combined  safety  and  economical  features 
over  conventional  and  prescribed  settings,  (2) 
dewatering  the  low-permeability  disposal  zone  for 
the  20-year  operational  period,  and  (3)  changing 
rules  to  allow  disposal  slightly  below  the  zone  in 
which  the  normal  water  table  occurs.  Favorable 
site  characteristics  of  the  key  setting  are:  (1)  no 
major  aquifer  to  contaminate,  (2)  no  surface 
streams  or  lakes  to  contaminate,  (3)  optimal  ion 
exchange  and  sorptive  capacity  (clay  and  glauco- 
nite  pellets),  (4)  no  appreciable  or  distinctive  verti- 
cal and  horizontal  gradients,  (5)  no  elongated  con- 
taminated plume  to  develop,  (6)  no  surface  erosion, 
(7)  a  capable  setting  for  injection  of  potential  con- 
taminated water  into  deep  brackish  water  wells,  if 
needed  and  allowed,  (8)  minimum  problems  of  the 
'overfilled  bathtub  effect',  (9)  no  apparent  long- 
term  harmful  environmental  impact  (normal  water 
table  would  be  restored  after  the  20-year  period), 
(10)  relatively  inexpensive  disposal  (engineered 
barriers  not  needed  and  desired),  (11)  simple  and 
relatively  inexpensive  monitoring,  (12)  large  tracts 
of  land  likely  available,  and  (13)  sparse  population. 
In  spite  of  legal  and  political  obstacles  to  shallow 
land  burial,  the  null  setting  described  is  a  capable 
hydrogeological  post  to  contain  low-level  radioac- 
tive wastes.  The  setting  may  have  safety  and  eco- 
nomic advantages  over  selected  sites  in  eastern 
North  America  and  over  innovative  technological 
experiences  in  Europe.  (Author's  abstract) 
W90-00451 


APPLICATION  OF  HEADSPACE  ANALYSIS 
AND  AOX-MEASUREMENT  TO  LEACHATE 
FROM  HAZARDOUS  WASTE  LANDFILLS. 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00479 


NITROGEN  TRANSFORMATION  OF 

WASTEWATER  FROM  A  SEA-BASED  SOLID 
WASTE  DISPOSAL  SITE  AND  THE  INFLU- 
ENCE OF  BENTHAL  MUD  ON  ITS  DENITRI- 
FICATION. 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan).  Dept.  of  Environmental 
Technology. 


I.  Fukunaga,  O.  Yamamoto,  K.  Takamizawa,  and 
Z.  Inoue. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  3,  p  283-290,  March  1989.  4  fig,  3  tab, 
14  ref. 

Descriptors:  'Nitrogen,  'Wastewater  disposal, 
'Marine  sediments,  'Biodegradation,  'Denitrifica- 
tion,  Nutrient  removal,  Nitrites,  Nitrates,  Ammo- 
nia, Nitrification,  Model  studies,  Kinetics. 

Factors  affecting  the  rate  of  transformation  of  ni- 
trogen in  wastewater  from  a  sea-based  waste  dis- 
posal site  were  tested  with  two  types  of 
wastewater,  two  different  systems  and  three  water 
temperatures.  A  dynamic  biological  model  was 
formulated  to  predict  the  extent  of  nitrogen  trans- 
formation by  nitrification  and  denitrification  in  a 
sea-based  solid  waste  disposal  site.  The  total  nitro- 
gen content  of  raw  Type  A  wastewater  was  101 
milligrams/liter.  This  concentration  was  reduced 
gradually  by  denitrification  in  the  water-sediment 
system  at  the  rate  of  1.58  milligrams/liter/day  at 
28  C,  1.48  milligrams/liter/day  at  20  C  and  1.48 
milligrams/ltter/day  at  10  C  during  the  initial  5 
wk.  Benthal  mud  plays  an  important  role  in  the 
denitrification  of  wastewater.  In  the  initial  two 
weeks,  the  nitrification  rates  of  ammonia-nitrogen 
to  nitrite-nitrogen  were  1.44  milligrams/liter/day 
at  28  C,  0.54  milligrams/liter/day  at  20  C  and  0.26 
milligrams/liter/day  at  10  C.  These  biological  ni- 
trification and  denitrification  reactions  followed 
first-order  kinetics.  Based  on  these  results,  a  dy- 
namic biological  model  of  these  processes  was 
formulated  incorporating  first-order  reaction  kinet- 
ics. By  fitting  experimental  data  to  this  model  using 
the  Runge-Kutta  method  with  Gill's  modification, 
the  extent  of  nitrification  and  denitrification  of 
wastewater  can  be  predicted  for  sea-based  waste 
disposal  sites.  (Author's  abstract) 
W90-00491 


GLYCERIA  MAXIMA  FOR  WASTEWATER 
NUTRIENT  REMOVAL  AND  FORAGE  PRO- 
DUCTION. 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-00521 


INFLUENCE  OF  CATTLE-FEEDLOT  MANURE 
ON  AGGREGATE  STABILITY,  PLASTIC 
LIMIT  AND  WATER  RELATIONS  OF  THREE 
SOILS  IN  NORTH-CENTRAL  ITALY. 

Istituto  Sperimentale  per  lo  Studio  e  la  Difesa  del 

Suolo,  Florence  (Italy). 

J.  S.  C.  Mbagwu. 

Biological  Wastes  BIWAED,  Vol.  28,  No.  4,  p 

257-269,  1989.  1  fig,  6  tab,  34  ref. 

Descriptors:  'Waste  utilization,  'Waste  disposal, 
'Feedlot  wastes,  'Soil  physical  properties,  'Soil 
moisture  retention,  'Soil  stability,  'Soil  texture, 
'Italy,  Manure,  Sand,  Clays,  Loam,  Organic 
matter. 

The  effects  of  incorporating  mature  cattle-feedlot 
manure  on  some  physical  properties  of  soil  were 
studied  in  the  laboratory  using  three  soils  (a  sandy 
loam  from  Lamporecchio,  a  clay  from  Vicarello 
and  a  sandy  clay  loam  from  Cremona)  and  differ- 
ent manure  additions  (control,  2,  4,  6,  and  10%). 
Manure  addition  increases  the  water-holding  and 
available  water  capacities  of  all  the  three  soils  but 
that  with  the  highest  amount  of  clay  showed  the 
lowest  relative  improvement.  Increasing  manure 
rates  also  progressively  increased  the  soils  plastic 
limits.  At  the  10%  manure  addition,  relative  im- 
provements over  the  control  were  34,  25,  and  33% 
for  the  Lamporecchio,  Vicarello  and  Cremona 
soils,  respectively.  In  the  Lamporecchio  soil,  ag- 
gregate stability  to  water  increased  with  higher 
manure  additions,  while  in  the  Cremona  soil  maxi- 
mum stability  was  obtained  at  about  5%  manure. 
In  the  clay  Vicarello  soil,  however,  aggregate  sta- 
bility decreased  with  increasing  manure.  With  2% 
manure  the  relative  increase  in  residual  organic 
carbon  was  highest  for  the  soil  with  the  lowest 
inherent  organic  matter  level,  and  varied  in  the 
order:   Lamporecchio    >    Vicarello    >    Cremona. 
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Variations  in  residual  organic  carbon  contents  of 
these  soils  accounted  for  most  of  the  variabilities  in 
all  the  measured  physical  properties.  (Author's  ab- 
stract) 
W90-0053I 


WATER  TREATMENT  SLUDGE  INFLUENCE 
ON  THE  GROWTH  OF  SORGHUM-SUDAN- 
GRASS. 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

D.  M.  Heil,  and  K.  A.  Barbarick. 

Journal  of  Environmental  Quality  JEVQAA,  Vol 

18,  No.  3,  p  292-298,  Jul-Sep  1989.  4  fig,  8  tab,  20 

ref. 

Descriptors:  "Sludge  disposal,  "Iron,  "Aluminum, 
•Sludge  utilization,  "Soil  contamination,  Phospho- 
rus, Sorghum,  Sudangrass,  Fixation  capacity,  Hy- 
drogen ion  concentration,  Soil  types,  Crop  yield. 

Disposal  of  water  treatment  sludges  (freshwater 
coagulant  sludges),  which  are  primarily  amorphous 
Fe  and  Al  compounds,  poses  a  management  prob- 
lem for  most  municipalities  in  Colorado  and  other 
states.  Previous  studies  indicate  that  water  treat- 
ment sludges  have  a  high  capacity  to  fix  P  and  that 
plant  P  deficiencies  develop  when  plants  are 
grown  in  sludge-soil  mixtures.  This  research  was 
initiated  to  determine  acceptable  application  rates 
of  three  types  of  water  treatment  sludges  added  to 
the  Colby  (Ustic  Torriorthent;  pH  7.5)  and  Red 
Feather  (Lithic  Cryoboralf;  pH  5.5)  soils.  A  green- 
house study  was  conducted  utilizing  mixtures  of  an 
alum,  iron,  or  organic  polymer  sludge  combined 
with  each  of  the  two  soils  at  rates  of  0,  5,  10,  15, 
20,  and  25  g/kg.  Three  cuttings  of  sorghum-sudan- 
grass  (Sorghum  bicolor  L.  Moench  'NB280S'-S. 
sudanense  (Piper)  Stapf)  were  taken.  The  Lang- 
muir  adsorption  isotherm  approach  gave  an  accu- 
rate prediction  of  the  relative  fixation  capacity  of 
different  sludges  and  consequently  the  effect  of 
different  sludge  rates  on  P  uptake  by  plants.  Total 
plant  yield  and  plant  uptake  data  indicated  that 
positive  plant  growth  responses  to  sludge  above 
those  in  the  control  were  the  result  of  improved  Fe 
availability  in  the  Colby  soil,  and  possibly  in- 
creased soil  pH  in  the  Red  Feather  soil.  Yields 
declined  at  higher  sludge  application  rates  (15-25 
g/kg)  as  compared  to  low  application  rates  (5-10 
g/kg)  probably  due  to  increased  P  fixation  by 
sludge.  Plant  concentrations  of  Al,  Cu,  Mn,  Ni, 
and  Pb  were  not  high  enough  to  decrease  plant 
growth;  however,  Cd  concentrations  associated 
with  20  and  25  g  alum  sludge  per  kg  Red  Feather 
soil  were  greater  than  2  mg/kg.  This  is  the  upper 
limit  reported  for  normal  concentrations  in  plants 
and  it  may  pose  a  threat  to  livestock  that  consume 
this  forage.  (Author's  abstract) 
W90-00566 


HEAVY  METAL  ACCUMULATION  IN  SMALL 
MAMMALS  FOLLOWING  SEWAGE  SLUDGE 
APPLICATION  TO  FORESTS. 

Washington     Univ.,     Seattle.     Wildlife     Science 

Group. 

L.  J  .  Hegstrom,  and  S.  D.  West. 

Journal  of  Environmental  Quality  JEVQAA,  Vol 

18,  No.  3,  p  345-349,  Jul-Sep  1989.  3  tab,  28  ref. 

Descriptors:  "Sludge  disposal,  "Heavy  metals, 
"Bioaccumulation,  "Cadmium,  "Lead,  "Zinc, 
"Copper,  "Shrew,  "Mice,  "Washington,  Liver! 
Kidneys,  Animal  pathology. 

The  application  of  sewage  sludge  to  forested  land 
as  a  fertilizer  may  result  in  the  transfer  of  heavy 
metals  from  sludge  to  wildlife.  Levels  of  four 
Heavy  metals  (Cd,  Pb,  Zn,  and  Cu)  were  measured 
in  livers  and  kidneys  of  insectivorous  Trowbridge's 
shrews  (Sorex  trowbridgii)  and  shrew-moles  (Ner- 
totrichus  gibbsii),  and  granivorous  deer  mice  (Per- 
omyscus  maniculatus)  from  sludge-treated  and  un- 
treated sites  at  Charles  Lathrop  Pack  Forest,  locat- 
ed near  Eatonville,  WA.  Heavy  metal  levels  were 
higher  in  the  organs  of  Trowbridge's  shrew  from 
sludge-treated  areas  than  in  those  from  untreated 
areas.  Only  Cd  was  elevated  in  both  organs  of  the 
deer  mouse  Shrew-moles  from  sludge-treated  sites 
had  higher  levels  of  Cd  and  Pb,  but  not  Zn  or  Cu, 
than  those  from  untreated  sites.  In  general,  heavy 


metal  levels  in  the  three  species  from  control  sites 
at  Pack  Forest  were  similar  to  levels  found  in 
animals  from  five  other  control  sites  in  western 
Washington.  Samples  of  liver  and  kidney  tissuc 
from  Trowbridge's  shrews  were  examined  for  evi- 
dence of  heavy  metal-induced  lesions  Despite  the 
high  levels  of  heavy  metals  found  in  Trowbridge's 
shrews,  no  lesions  were  found  in  their  organs. 
(Author's  abstract) 
W90-00570 


SOURCES  OF  ERROR  IN  ANALYSIS  OF  MU- 
NICIPAL  SLUDGES  AND  SLUDGE-AMENDED 
SOILS  FOR  DK2-ETHYLHEXYL)  PHTHAL- 
ATE. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00572 


MERCURY  CONCENTRATIONS  IN  FISH 
FROM  CONTAMINATED  AREAS  IN  SCOT- 
TISH WATERS. 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C 

W90-00636 


ZINC  MOVEMENT  IN  SEWAGE-SLUDGE- 
TREATED  SOILS  AS  INFLUENCED  BY  SOIL 
PROPERTIES,  IRRIGATION  WATER  QUAL- 
ITY, AND  SOIL  MOISTURE  LEVEL. 

Kansas  State  Geological  Survey,  Lawrence 

J.  E.  Welch,  and  L.  J.  Lund. 

Soil  Science  SOSCAK,  Vol.  147,  No.  3,  p  208-214 

March  1989.  8  tab,  20  ref. 

Descriptors:  "Sludge  disposal,  "Soil  contamina- 
tion, "Heavy  metals,  "Zinc,  "Path  of  pollutants, 
"Soil  columns,  Digested  sludge,  Soil  water,  Re- 
gression analysis,  Soil  properties,  Hydrogen  ion 
concentration,  Wastewater  disposal,  Leaching, 
Saturation,  Irrigation  water,  Water  quality. 

A  problem  associated  with  sludge  application  to 
land  is  the  fate  of  heavy  metals  contained  within 
many  sludges.  A  soil  column  study  was  conducted 
to  assess  the  movement  of  zinc  in  sewage-sludge- 
amended  soils.  Variables  investigated  were  soil 
properties,  irrigation  water  quality,  and  soil  mois- 
ture level.  Bulk  samples  of  the  surface  layer  of  six 
soil  series  were  packed  into  columns,  and  an  anaer- 
obically-digested  municipal  sewage  sludge  was  in- 
corporated into  the  top  of  each.  Moisture  levels  of 
saturation  and  unsaturation  were  maintained  and 
were  leached  with  two  waters  of  different  quality. 
Zinc  movement  was  evaluated  by  mass  balance 
accounting  and  correlation  and  regression  analysis. 
Zinc  movement  in  the  unsaturated  column  ranged 
from  3-30  centimeters.  The  difference  in  irrigation 
water  quality  did  not  have  an  effect  on  zinc  move- 
ment. Most  of  the  zinc  applied  to  the  unsaturated 
columns  remained  in  the  sludge-amended  soil 
layer.  The  mean  final  soil  pH  values  decreased  in 
the  order:  saturated  columns  =  sludge-amended 
soil  layer  >  untreated  soils  >  unsaturated  col- 
umns. Both  total  zinc  leached  from  the  sludge- 
amended  soil  layer  and  depth  of  zinc  movement 
were  correlated  negatively.  Multiple  linear  regres- 
sion analysis  showed  that  the  final  pH  accounted 
for  72%  of  the  variation  in  the  total  amounts  of 
zinc  leached  from  the  sludge-amended  soil  layer  of 
the  unsaturated  columns  and  accounted  for  82%  of 
the  variation  in  the  depth  of  zinc  movement  among 
the  unsaturated  columns.  A  significant  correlation 
was  not  found  between  zinc  and  organic  carbon  in 
soil  solutions,  but  a  significant  negative  correlation 
was  found  between  pH  and  zinc.  (Author's  ab- 
stract) 
W90-00640 


tab,  16  ref. 

Descriptors:  "Land  treatment,  "Land  disposal, 
"Wastewater  treatment,  "Wastewater  disposal! 
"Monte  Carlo  method,  Simulation  analysis,  Sto- 
chastic process,  Design  criteria 

A  new  reliability-based  method  is  presented  to  size 
a  storage  pond  at  a  land  treatment  site  operated  for 
the  disposal  of  municipal  wastewater  Reliability  is 
defined  as  the  probability  that  wastewater  levels 
remain  below  the  pond  freeboard  zone  Starting 
with  the  mass  conservation  principle  and  the  theo- 
rem of  total  probability,  an  integral  equation  repre- 
senting the  cumulative  distribution  function  of 
wastewater  storage  levels  is  developed.  This  equa- 
tion is  solved  with  Monte  Carlo  simulation,  a  tech- 
nique often  used  in  stochastic  reservoir  analysis 
Results  are  presented  on  dimensionless  design 
charts  called  equilibrium  storage  performance 
functions  which  show  the  steady-siate  cumulative 
distribution  function  of  wastewater  levels  in  a  stor- 
age facility  of  specified  capacity.  An  example  illus- 
trates how  the  equilibrium  storage  performance 
function  can  be  used  to  design  a  wastewater  stor- 
age pond  that  meets  a  specified  annual  reliability. 
(Author's  abstract) 
W90-00655 


EVALUATION  OF  ON-SITE  WASTE  DISPOS- 
AL SYSTEM   FOR  NITROGEN  REDUCTION. 

Anne  Arundel  County  Dept.  of  Health,  Annapolis, 

MD. 

R.  J.  Piluk,  and  O.  J.  Hao. 

Journal  of  Environmental  Engineering  JOEEDR 

Vol.  115,  No.  4,  p  725-740,  August  1989.  7  fig,  4 

tab,  29  ref.  6 

Descriptors:  "Wastewater  disposal,  "Nitrates,  "Ni- 
trogen removal,  "Denitrification,  Groundwater 
pollution,  Water  pollution  prevention,  Filtration, 
Adsorption,  Wastewater  treatment. 

One  of  the  environmental  concerns  associated  with 
on-site  wastewater  disposal  is  nitrate  contamination 
of  groundwater.  An  experimental  on-site 
wastewater  disposal  system  with  nitrogen-reducing 
capability  was  designed  and  monitored.  Incorpo- 
rated into  the  system  are  two  fixed-film  reactors:  a 
nitrification/denitrification  (N/D)  tank,  and  a  po- 
lishing filter.  Recirculated  denitrified  effluent 
sprayed  onto  the  sand  filter  portion  of  the  N/D 
tank  is  nitrified  and  the  nitrified  effluent  is  then 
mixed  with  septic  tank  effluent  in  the  submerged 
gravel  section  for  denitrification.  The  remaining 
portion  of  the  denitrified  effluent  enters  a  polishing 
filter  before  final  discharge  into  groundwater. 
With  a  recirculation  ratio  of  3.3,  the  overall  reduc- 
tion in  total  nitrogen  through  the  N/D  tank  was 
approximately  70%.  The  N/D  component  of  the 
system  also  achieved  a  reduction  in  BOD,  COD, 
and  suspended  solids  of  87,  80,  and  84%,  respec- 
tively. With  the  polishing  filter,  further  enhanced 
removal  of  these  pollutants  was  achieved,  includ- 
ing a  5-log  reduction  of  fecal  coliform.  Using  the 
N/D  tank  as  a  pretreatment  unit  for  a  soil  adsorp- 
tion system  may  not  only  reduce  the  levels  of  total 
nitrogen  entering  the  system  but  may  also  extend 
the  life  of  the  system.  (Author's  abstract) 
W90-00656 


DESIGN  OF  WASTEWATER  STORAGE 
PONDS  AT  LAND  TREATMENT  SITES.  II: 
EQUILIBRIUM  STORAGE  PERFORMANCE 
FUNCTIONS. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
S.  G.  Buchberger,  and  D.  R.  Maidment. 
Journal  of  Environmental  Engineering  JOEEDR, 
Vol.  115,  No.  4,  p  704-724,  August  1989.  4  fig,  2 


DEVELOPMENT  AND  DESIGN  OF  SLUDGE 
FREEZING  BEDS. 

Cold    Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

C.  J.  Martel. 

Journal  of  Environmental  Engineering  JOEEDR, 

Vol.  115,  No.  4,  p  799-808,  August  1989.  2  fig,  3 

tab,  22  ref,  append. 

Descriptors:  "Activated  sludge,  "Wastewater 
treatment,  "Cold  regions,  "Dewatering,  "Sludge 
drying,  "Freezing,  Freeze-thaw  tests,  Thawing, 
Water  treatment,  Design  criteria,  Convection, 
Heat  transfer,  Sludge  thickening. 

A  new  unit  operation  called  a  sludge  freezing  bed 
is  proposed  for  dewatering  sludges  produced  by 
treatment  facilities  in  cold  regions.  This  unit  oper- 
ation  uses   natural   freeze-thaw   to  condition   the 
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sludge  for  dewatering.  It  can  dewater  all  types  of 
aqueous  sludges  up  to  a  depth  of  2.0  m.  Basic 
construction  details  are  identified,  and  procedures 
for  operating  the  bed  are  discussed.  The  bed  is 
designed  to  apply  sludge  in  several  thin  layers 
rather  than  a  single  thick  layer.  The  bed  is  covered 
to  prevent  snow  and  rain  from  entering  it.  The 
sides  of  the  bed  are  left  open  to  allow  free  air 
circulation.  Equations  for  predicting  the  design 
depth  are  presented  along  with  an  example  of  how 
they  can  be  used.  Convection  was  found  to  be  the 
controlling  heat  transfer  mechanism  during  freez- 
ing. Solar  radiation,  ambient  air  temperature,  and 
the  thermal  conductivity  of  the  settled  sludge  layer 
over  the  frozen  sludge  are  important  parameters 
controlling  the  thawing  rate.  Data  from  various 
sludge  freezing  operations  indicate  that  the  design 
equations  are  valid.  (Author's  abstract) 
W9O-0O661 


WATER  STORAGE  CAPACITY  OF  WETLAND 
USED  FOR  WASTEWATER  TREATMENT. 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

For   primary   bibliographic   entry   see   Field   5D. 
W90-00663 


IMPROVEMENTS     IN     SOIL     ABSORPTION 
TRENCH  DESIGN. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-00665 


HYDRAULIC  CONDUCTIVITY  OF  THREE 
LANDFILL  CLAY  LINERS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
M.  E.  Gordon,  P.  M.  Huebner,  and  T.  J.  Miazga. 
Journal  of  Environmental  Engineering  JOEEDR, 
Vol.  155,  No.  4,  p  1148-1160,  August  1989.  3  fig,  10 
tab,  10  ref. 

Descriptors:  *Water  pollution  prevention,  *Clays, 
•Linings,  *Lysimeters,  *Leachates,  "Hydraulic 
conductivity,  'Landfills,  Monitoring,  Aeration 
zone,  Seepage,  Leakage,  Case  studies. 

Clay  liners  have  been  used  as  a  means  of  leachate 
containment  at  landfills  in  Wisconsin  for  <  10  yr. 
Many  of  these  liners  are  1.22-1. 52-m  (4-5  ft)  thick 
and  their  construction  is  well  documented.  Since 
1980,  the  Wisconsin  Department  of  Natural  Re- 
sources has  required  collection  basin  lysimeters  to 
be  installed  at  most  clay-lined  sites  to  measure  the 
quality  and  quantity  of  leakage  from  a  discrete 
portion  of  the  liner.  These  devices  were  initially 
required  to  provide  a  method  for  monitoring  soil 
moisture  in  the  unsaturated  zone  beneath  the  clay 
liners  because  in  most  cases  suction  lysimeters  had 
not  functioned  properly.  More  recently,  volume 
measurements  from  regularly  sampled  lysimeters 
have  been  used  to  estimate  field  hydraulic  conduc- 
tivity of  clay  liners.  Field  hydraulic  conductivities 
calculated  from  the  measured  rate  of  seepage  into 
eight  separate  lysimeters  at  three  operating  land- 
fills is  always  less  than  .0000007  cm/sec.  (Author's 
abstract) 
W90-00666 


CERAMIC  PROCESSING  OF  POLLUTED 
DREDGED  MUD. 

C.S.O.,  Den  Dolder  (Netherlands). 
C.  J.  Schouten,  and  M.  C.  Rang. 
Hydrobiologia  HYDRB8,  Vol.  176/17,  p  419-430, 
July  3,  1989.  3  fig,  8  tab,  10  ref. 

Descriptors:  *Waste  disposal,  *Mud,  'Recycling, 
'Construction  materials,  Leaching,  Heavy  metals, 
Ceramic  processing. 

Results  of  an  investigation  into  the  feasibility  of 
ceramically  processing  severely  polluted  dredged 
muds  are  presented.  Ceramic  processing  of  pollut- 
ed dredged  muds  binds  and  immobilizes  the  heavy 
metals.  It  not  only  destroys  the  organic  micro- 
pollutants;  the  leaching  of  heavy  metals  is  reduced 
by  ceramic  bonding  and  the  end-product  is  a  hard, 
lightweight  gravel-size  particulate,  useful  as  a 
building  material.  Extensive  tests  were  carried  out 


on  the  leaching  behavior  of  the  ceramic  products 
and  the  results  showed  little  or  no  differences  in 
comparison  with  other  commonly  used  building 
materials;  the  results  are  better  than  those  of  aggre- 
gates made  from  pulverized  fuel  ashes.  From  the 
leaching  tests,  it  may  be  concluded  that,  with 
carefully  controlled  manufacture,  there  are  no  en- 
vironmental limitations  to  the  application  of  ce- 
ramic products  made  of  polluted  dredge  muds.  In 
contrast  to  other  heavy  metals,  arsenic  and  vanadi- 
um diffuse  to  the  surface  of  the  products  during 
the  sintering  process  and  are  easily  leached  with 
water  under  pH-neutral  conditions.  (Miller-PTT) 
W90-00729 


HOW  TO  MONITOR  GROUNDWATER  AT  A 
MUNICIPAL  SOLID  WASTE  FACILITY. 

Joyce  Engineering,  Inc.,  Princeton,  WV. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00796 


CONCENTRATIONS  AND  FATE  OF  LINEAR 
ALKYLBENZENE  SULPHONATE  IN  SLUDGE 
AMENDED  SOILS. 

Soap  and  Detergent  Industry  Association,  Hayes 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00833 


USE  OF  SLUDGE-ONLY  LANDFILLS  AS  HIS- 
TORICAL RECORDS  OF  PERSISTENT  OR- 
GANIC CHEMICALS  AND  HEAVY  METALS 
IN  SEWAGE  SLUDGE. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

P.  D.  Capel,  T.  Lichtensteiger,  and  P.  H.  Brunner. 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  525- 
527,  April  1989.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Sludge  disposal,  'Landfills,  'Histo- 
ry, 'Metals,  'Organic  compounds,  Polychlorinated 
biphenyls,  Cadmium. 

The  suggestion  is  made  here  that  the  historical 
chemical  record  contained  in  sludge-only  landfills 
can  reflect  the  use  and  disposal  of  many  types  of 
chemical  species.  The  level  of  pollutants  entering 
treatment  plants  are  a  function  of  industrial  and 
domestic  use  and  release.  A  majority  of  the  persist- 
ent, hydrophobic  organic  compounds  and  heavy 
metals  which  enter  a  treatment  plant  find  their  way 
to  the  sludge.  Landfills  which  have  been  used  only 
for  sewage  sludge  disposal  for  a  known  and  finite 
period  of  time  may  provide  adequate  local  histori- 
cal records  for  many  pollutants.  Samples  from 
sludge-ponds  of  three  German  landfills  with  well 
known  periods  of  use  (before  1956-1986)  were 
analyzed  for  PCBs  and  Cd.  The  results  are  in 
general  agreement  with  the  known  use  and  release 
patterns  for  these  two  chemical  species.  The  limita- 
tions of  using  sludge-only  landfills  as  historical 
records  is  dependent  on  the  sewage  treatment  plant 
efficiency  and  the  properties  of  both  the  landfill 
and  the  pollutant.  (Author's  abstract) 
W90-00915 


GROUNDWATER  POLLUTION  AND  THE  DIS- 
POSAL OF  HAZARDOUS  AND  RADIOACTIVE 
WASTES. 

J.  D.  Mather. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  31-35,  Febru- 
ary 1989.  13  ref. 

Descriptors:  'Water  pollution  prevention,  'Waste 
disposal,  'Radioactive  waste  disposal,  'Hazardous 
waste  disposal,  Landfills,  Groundwater  pollution. 

The  demand  for  'Rolls-Royce'  solutions  to  the 
disposal  of  hazardous  and  radioactive  wastes  has 
seen  a  continuing  move  towards  more  sophisticat- 
ed disposal  concepts.  If  a  disposal  site  for  radioac- 
tive wastes  meets  the  strict  requirements  laid  down 
by  Government  departments  it  is  difficult  to  see 
why  there  should  be  any  impact  to  groundwater  of 
concern  to  the  water  industry.  Hazardous  wastes 
are  a  much  more  significant  problem,  and  the  large 
size  of  many  landfills,  other  pressures  on  ground- 


water quality  and  current  EC  directives  are  all 
contributing  to  a  move  away  from  the  use  of 
'dilute  and  disperse'  sites.  It  is  argued  that  the  long- 
term  performance  of  containment  sites  needs  to  be 
carefully  evaluated  over  timescales  of  2-3  decades, 
as  over  such  periods  a  correctly-managed  policy  of 
'dilute  and  disperse'  may  result  in  less  of  an  overall 
impact  to  the  environment  than  a  policy  of  'con- 
centrate and  contain'.  (Author's  abstract) 
W90-00926 


5F.  Water  Treatment  and 
Quality  Alteration 


DRINKING  WATER  CRITERIA  DOCUMENT 
FOR  POLYCHLORINATED  BIPHENYLS 
(PCBS):  1987  REVIEW  OF  THE  DRAFT  FINAL. 

Environmental   Protection  Agency,   Washington, 

DC.  Science  Advisory  Board. 

For  primary  bibliographic  entry  see  Field  5G. 

W90-0O085 


REVIEW  OF  THE  SELENIUM  HEALTH  CRI- 
TERIA DOCUMENT. 

Environmental   Protection  Agency,   Washington, 

DC.  Science  Advisory  Board. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-00090 


INTERIM:  SELECTED  CHEMICAL  RE- 
SEARCH REPORTED  BETWEEN  CONFER- 
ENCES FIVE  AND  SIX. 

Oak  Ridge  National  Lab.,  TN. 

For   primary  bibliographic   entry   see   Field   5D. 

W90-0OO92 


POINT-OF-USE/POINT-OF-ENTRY  SYSTEMS 
FOR  REMOVING  VOCS  FROM  DRINKING 
WATER. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Research  Div. 
B.  W.  Lykins,  and  J.  H.  Baier. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-120844. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/203,  November  1988. 
39p,  10  fig,  9  tab,  40  ref. 

Descriptors:  'Water  treatment,  'Volatile  organic 
compounds,  'Drinking  water,  Potable  water, 
Water  quality  control,  Organic  compounds,  Water 
pollution  sources,  Administrative  regulations. 

Where  available,  centralized  treatment  is  the  rec- 
ommended method  for  producing  potable  water. 
Many  homes,  however,  cannot  connect  to  a  cen- 
tralized water  treatment  system  leaving  them  with 
no  other  alternative  but  to  treat  their  own  water. 
Point-of-use/point-of-entry  (POU/POE)  systems 
are  effective  for  removing  organic  contaminants 
from  drinking  water  if  operated  and  maintained 
properly.  Treatment  methods  discussed  in  this 
report  include:  activated  carbon,  reverse  osmosis, 
distillation,  ozone,  UV  irradiation,  and  air  strip- 
ping. More  homeowners  with  private  drinking 
water  sources  are  aware  of  the  potential  of  con- 
tamination of  these  sources  and  are  willing  to  have 
them  tested.  This  has  led  to  the  identification  of 
many  organic  compounds  in  these  private  drinking 
water  sources.  As  testing  continues,  the  potential 
exists  for  identifying  more  private  drinking  water 
sources  that  have  been  contaminated  by  agricultur- 
al use,  industrial  solvents,  leaking  gasoline  tanks, 
and  hazardous  waste  sites.  Various  treatment  op- 
tions are  available  to  the  homeowner  for  removing 
VOCs  although  activated  carbon  is  the  most 
widely  used  POU/POE  system.  With  an  increase 
in  the  number  of  households  using  POU/POE 
systems,  many  health  departments  and  other  agen- 
cies have  implemented  or  they  are  giving  serious 
consideration  to  centralized  control  of  these  sys- 
tems. This  control  allows  them  to  establish  treat- 
ment requirements,  operation  and  maintenance  re- 
quirements, and  proper  waste  disposal.  (Lantz- 
PTT) 
W90-OO137 
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EVALUATION  OF  MILITARY  FIELD-WATER 
QUALITY.  VOLUME  4.  HEALTH  CRITERIA 
AND  RECOMMENDATIONS  FOR  STAND- 
ARDS. PART  1:  CHEMICALS  AND  PROPER- 
TIES  OF  MILITARY  CONCERN  ASSOCIATED 
WITH  NATURAL  AND  ANTHROPOGENIC 
SOURCES. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5G 
W90-00163 


WATER  AND  WASTEWATER  FINANCE  AND 
PRICING. 

Young  (Arthur)  and  Co.,  Charlotte,  NC. 

For  primary   bibliographic   entry  see   Field   5D 

W90-00176 


HEALTH  EFFECTS  OF  DRINKING  WATER 
TREATMENT  TECHNOLOGIES. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
Lewis  Publishers,  Chelsea,  MI.  1989.  146p. 

Descriptors:  *Public  health,  'Drinking  water 
•Water  treatment,  Disinfection,  Chlorination,  Tri- 
halomethanes,  Chemical  treatment,  Potable  water, 
Physical  treatment,  Corrosion,  Ion  exchange,  Re- 
verse osmosis,  Activated  carbon,  Volatility, 
Human  diseases,  Risk  assessment,  Population  expo- 
sure. 

Mechanical  treatment  (e.g.,  filtration)  and  disinfec- 
tion of  drinking  water  have  dramatically  reduced 
waterborne  diseases  such  as  typhoid  fever,  cholera, 
hepatitis,  and  other  enteric  virus  infections  in  the 
U.S.    population.    With   widespread   chlorination, 
however,  came  chlorination  by-products  such  as 
chloroform,   chloroacetic   acids,   and   chlorinated 
phenols  that   may  pose  some  cancer  and  other 
health  risks  to  the  general  population.  To  address 
this  issue,  Congress  included  in  the  Safe  Drinking 
Water  Act  Amendments  of  1986  a  provision  re- 
quiring the  US  EPA  to  assess  and  compare  the 
health    effects    associated    with    water    treatment 
chemicals  and  their  by-products  to  contaminants 
found  in  untreated  drinking  water  supplies.  This 
book  focuses  on  disinfection  since  this  is  of  greatest 
public  concern  and  is  the  most  widespread  treat- 
ment technique  employed  on  a  national  basis.  To  a 
lesser  degree,  the  book  also  examines  the  health 
risks  from  the  other  major  treatment  technologies. 
The  book  also  addresses  the  challenges  that  water 
treatment  systems  face  when  the  removal  of  one 
contaminant  leads  to  the  formation  of  others  or 
when  optimizing  treatment  to  control   one  sub- 
stance causes  others   to   increase   (e.g.,   low   pH 
reduces  trihalomethanes  but  increases  corrosion). 
The  book  is  divided  into  seven  chapters.  Chapter  1 
assesses  raw  water  quality,  and  Chapter  2  provides 
an  overview  of  drinking  water  treatment,  which 
usually   involves   various   treatments   working   in 
concert  rather  than  a  single  technology.  Chapters  3 
through  7  present  the  treatment  technologies  (dis- 
infection, coagulation,  flocculation,  sedimentation, 
filtration,  corrosion  and  pH  control,  ion  exchange, 
lime  softening,  reverse  osmosis,  activated  carbon 
adsorption,  and  air  stripping)  and  their  associated 
health  risks  (from  substances  either  added  or  re- 
moved due  to  treatment).  These  chapters  are  orga- 
nized according  to  treatment  type,  since  the  major- 
ity of  chemicals  of  concern  are  treatment  chemi- 
cals or  by-products  of  treatment.  In  essence,  the 
treatments  served  as  a  focal  point  for  analyzing  the 
risks  associated  with  the  introduction  and  removal 
of  chemicals  from  drinking  water.   (Lantz-PTT) 
W90-00177  ' 


HEAVY  METALS  IN  DRINKING  WATER- 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY, 1978-SEPTEMBER,  1988:  CITATIONS 
FROM  THE  LIFE  SCIENCES  COLLECTION 
DATABASE. 

National  Technical  Information  Service  Snrine- 
field,  VA.  v     6 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-869664 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
October  1988.  44p.  Supercedes  PB87-851960 


Descriptors:  'Drinking  water,  'Heavy  metals 
•Public  health,  'Bibliographies,  'Water  convey- 
ance, Plumbing,  Groundwater  pollution,  Acid  rain 
effects,  Landfills,  Leachates,  Metals,  Water  pollu- 
tion effects,  Toxicity,  Water  quality  standards, 
Standards,  Regulations,  Laboratory  studies 

This  bibliography  contains  96  citations  concerning 
the  public  health  aspects  and  documented  studies 
of  heavy  metal  pollutants  in  drinking  water;  12  of 
these  citations  are  new  entries  to  the  previous 
edition.  Topics  include  human  exposure  studies 
and  the  toxicological  effects  incurred  by  ingestion. 
Prolonged  exposure  and  quantification  factors  and 
effects,  federal  and  state  regulations  and  standards 
and  laboratory  animal  studies  are  discussed' 
Sources  from  landfill  contamination  of  groundwat- 
er, acid  precipitation  contributions  to  groundwater 
pollution,  and  corrosion  by-products  in  residential 
plumbing  and  public  water  supply  transport  sys- 
tems are  examined.  (Author's  abstract) 
W90-00179 


COMPARISONS  OF  VARIOUS   FILTRATION 

Environmental    Protection    Agency,    Cincinnati 
OH.  Microbiological  Treatment  Branch. 
G.  S.  Logsdon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-118764 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/D-88/217,  October  1988 
22p,  4  tab,  23  ref. 

Descriptors:  'Filtration,  'Water  treatment,  'Filter 
media,  Diatomaceous  earth,  Sand,  Coagulation, 
Turbidity,  Electrical  properties,  Anthracite,  Ilmen- 
lte. 

The  use  of  filtering  materials  in  diatomaceous  earth 
(DE)  filtration,  slow  sand  filtration,  and  coagula- 
tion-rapid rate  filtration,  are  reviewed.  For  DE 
filtration,  increased  effluent  clarity  (lower  turbidi- 
ty) is  generally  attained  at  the  expense  of  increased 
rates  of  head  loss  increase.  Changing  the  surface 
characteristics  of  DE  from  electronegative  to  elec- 
tropositive permits  use  of  coarser  grades  of  DE  for 
effective  removal  of  fine  particles.  An  important 
consideration  in  selecting  media  for  slow  sand  fil- 
tration is  whether  to  use  media  mined  and  pre- 
pared by  a  filter  media  processor,  or  whether  to 
use  a  locally  quarried  and  processed  material  as 
filter  media.  Trends  in  filter  media  design  for 
plants  employing  coagulation  and  rapid  rate  filtra- 
tion have  varied  over  the  decades.  Practice  has 
evolved  from  use  of  sand  and  anthracite  and  fine 
but  dense  garnet  of  ilmenite.  Recently  a  600  mil- 
lion gallon  per  day  direct  filtration  plant  was  build 
with  very  deep  beds  consisting  of  a  single 
medium-anthracite.  Filter  bed  design  is  continuing 
to  evolve  and  change.  (Lantz-PTT) 
W9O-O0238 


TRACE  SUBSTANCES  PRESENT  AS  CHLOR- 
INATION BY-PRODUCTS  IN  DRINKING  AND 
PROCESS  WATERS. 

Oak  Ridge  National  Lab,  TN.  Waste  Management 
Technology  Center. 
R.  L.  Jolley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-012923. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche 
Report  No.  CONF-8805159-1,  (1988).  lOp,  2  fig  2 
tab,  20  ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Pollutant  identification,  'Drinking 
water,  'Water  treatment,  'Water  analysis,  'Chlor- 
ination, 'Wastewater  treatment,  Hydrochloric 
acid,  Organic  compounds,  Chlorinated  hydrocar- 
bons, Disinfection,  Trihalamethanes. 

Chlorination  is  a  process  commonly  used  for  disin- 
fection of  potable  water  supplies,  for  the  treatment 
of  a  variety  of  process  waters  such  as  wastewater 
and  cooling  waters,  and  for  many  industrial  proc- 
esses such  as  paper  pulp  bleaching.  Such  use  is 
based  on  the  reactive  and  oxidative  properties  of 
aqueous  chlorine  species  in  which  the  chlorine  is 
present  at  a  valence  state  of  plus  one  (i.e.,  Cl(  +  )  in 
HOC1  or  C12).  Both  HOC1  and  C12  are  powerful 
oxidants  and  appear  to  be  the  principal   agents 


responsible  for  the  chlorine  substitution  rear 
During  the  last  15  years,  increasing  attend-, 
been  focused  on  the  formation  of  chloro-organic 
by-products  during  the  chlorination  process,  espe- 
cially in  drinking  water  because  of  public  health 
concern  regarding  the  toxicological  properties  of 
halogenated  organic*.  This  paper  briefly  reviews 
the  chemistry  of  chlorine  germane  to  the  formation 
of  chloro-organics  and  summarize*  some  of  the 
more  recent  development,  such  as:  chloro-organic 
by-products    from    the    chlorination    of   drinking 
water  and  chloro-organics  produced  during   the 
bleaching  of  paper  pulp.  (Lantz-PTT) 
W90-O0242 


GRANULAR  ACTIVATED  CARBON  ADSORP- 

USS^ESiSi*™ INFRARED  ltSffis 

Jefferson  Parish  Dept.  of  Public  Utilities,  LA 
W.  E.  Koffskey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 10134 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/2-88/058,  September  1988. 

CS8P06925       5°  tab'  6  fef'  aPPe"d   EPA  Contract 

Descriptors:  'Recycling,  'Disinfection,  'Water 
treatment,  'Chlorination,  'Activated  carbon,  'Ad- 
sorption, 'Wastewater  treatment,  Infrared  radi- 
ation, Costs,  Maintenance,  Water  pollution  preven- 
tion, Microbiological  studies,  Bacteria,  Organic 
compounds,  Dioxin. 

The  costs  associated  with  the  design,  construction 
operation,  and  maintenance  of  three  1 -million  gal- 
lons  per   day   (mgd)   granular   activated   carbon 
(GAC)  pressure  contactors  and  reactivation  system 
were  evaluated  over  a  2.4  yr  operational  period 
The    reactivation    system    was    comprised    of   a 
Shirrco  infrared  reactivation  furnace,  three  GAC 
storage  tanks,  and  a  water  slurry  GAC  transport 
system.  Operation  and  maintenance  costs,  exclud- 
ing amortized  capital  costs,  were  determined  to  be 
20  cents/lb  of  reactivated  GAC  or  14  cents/1,000 
gal  of  treated  water.  Adsorption  performance  of 
the  reactivated  GAC  was  equal  to  or  greater  than 
that  of  virgin  GAC  for  all  parameters  monitored. 
The  GAC  loss  observed  during  reactivation  aver- 
aged 8.6%  and  was  comprised  of  7.1%  reactivation 
loss  and  1.5%  transport  loss.  The  effluent  streams 
of  the  infrared  reactivation  furnace  were  examined 
for  the  presence  of  polychlorinated  dibenzodioxins 
and   polychlorinated   dibenzofurans.    While   trace 
levels  of  some  of  these  substances  were  observed,  a 
risk  assessment  indicated  a  maximum  life  time  risk 
of  three  in  1  billion  for  the  existing  facility.  The 
GAC  filter  effluent  contained  a  mean  heterotro- 
phic plate  count  (HPC)  of  3,137  colony  forming 
units  (CFU)/ml,  which  was  comprised  of  approxi- 
mately 50%  Pseudomonas  and  25%  gram  positive 
bacteria.  While  the  HPC  on  the  GAC  surface  was 
considerably  higher,  similar  bacterial  species  were 
observed.  (Author's  abstract) 
W90-00248 


ADVANCED  INFORMATION  SYSTEM  OF  WA- 
TERWORKS, (TN  JAPANESE). 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-253141/ 
AS.  Price  codes:  E04  in  paper  copy,  A01  in  micro- 
fiche. 1988.  88p.  English  summary. 

Descriptors:  'Water  treatment  facilities,  'Data 
storage  and  retrieval,  'Data  processing,  'Comput- 
ers, Automation,  Information  systems,  Control  sys- 
tems. 

A  water  purification  and  sewage  treatment  plant  is 
the  core  of  the  water  industry.  The  supervisory 
control  system  assumes  the  central  role  for  water 
purification  control,  enabling  efficient  operation  of 
the  facilities  and  overall  management  of  the  water 
and  sewage  treatment  plant.  With  the  increase  in 
information  and  the  growing  diversity  of  that  in- 
formation, high  informatization  is  being  required  of 
the  supervisory  control  system  (integrated  CIE 
supervisory  control  system),  called  'TOS- 
WACKS'-AD,  which  interactively  combines  vari- 
ous controlling  and  managing  computers,  instru- 
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mentation  control  system,  and  electrical  equipment 

system.  (Author's  abstract) 

W9O-0O255 


DETERMINATION   OF  FLUORIDE   IONS   IN 
WATER  BY  CONDUCTOMETRIC  TITRATION 
WITH  LANTHANUM  NITRATES  (DETERMIN- 
ACAO  DE  IONS  FLUORETO  EM  AGUAS,  FOR 
TITULACAO   CONDUTOMETRICA   COM    NI- 
TRATO  DE  LANTANIO). 
Sao  Paulo  Univ.  (Brazil).  Inst,  de  Quimica. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00274 


POSSIBLE  HEALTH  EFFECTS  OF  HIGH 
MANGANESE  CONCENTRATION  IN  DRINK- 
ING WATER. 

Patras  Univ.  (Greece).  School  of  Health  Sciences. 

X.G.  Kondakis,  N.  Makris,  M.,  Leotsinidis,  and  T. 

Papapetropoulos. 

Archives   of  Environmental    Health   AEHLAU, 

Vol.  44,  No.  3,  p  175-178,  May-June  1989.  5  tab,  17 

ref. 

Descriptors:  'Public  health,  'Manganese,  'Drink- 
ing water,  'Water  pollution  effects,  'Human  pa- 
thology, Neurological  disorders,  Greece,  Heavy 
metals. 

Three  areas  in  the  same  region  of  northwest  Pelo- 
ponnesos,  Greece,  that  had  varying  concentrations 
of  manganese  (Mn)  in  drinking  water  were  selected 
for  study.  The  Mn  concentrations  in  areas  A,  B, 
and  C  were  3.6-14.6  microgram/liter,  81.6-252.6 
microgram/liter,  and  1800-2300  microgram/liter. 
A  random  sample  (62  in  area  A,  49  in  area  B,  and 
77  in  area  C)  of  males  and  females  who  were  at 
least  50  years  of  age  were  submitted  to  a  thorough 
neurological  examination  and  their  whole-blood 
Mn  and  hair  Mn  concentrations  were  determined. 
Although  all  areas  were  similar  with  respect  to 
social  and  dietary  characteristics,  significant  differ- 
ences were  observed  for  prevalence  of  chronic 
manganese  poisoning  symptoms  and  hair  Mn  con- 
centration. The  means  (both  sexes)  of  neurological 
scores  were  2.7,  3.9,  and  5.2,  for  areas  A,  B,  and  C. 
Hair  Mn  concentrations  were  also  significantly  dif- 
ferent, the  means  for  which  were  3.51,  4.49,  and 
10.99  microgram/g  dry  weight,  (both  sexes)  for 
areas  A,  B,  and  C.  These  results  indicate  that 
progressive  increases  of  Mn  concentration  in 
drinking  water  are  associated  with  progressively 
higher  prevalences  of  neurological  signs  of  chronic 
manganese  poisoning  and  Mn  concentration  in  hair 
of  older  persons.  (Author's  abstract) 
W90-00293 


INDIRECT  SPECTROPHOTOMETRIC  DETER- 
MINATION OF  FLUORIDE  IN  WATER  WITH 
ZIRCONIUM-SPADNS  BY  FLOW  INJECTION 
ANALYSIS. 

Yarmouk  Univ.,  Irbid  (Jordon).  Dept.  of  Chemis- 
try. 

A.  T.  Haj-Hussein,  and  I.  F.  Al-Momani. 
Analytical  Letters  ANALBP,  Vol.  22,  No.  6,  p 
1581-1599,  June  1989.  9  fig,  2  tab,  19  ref.  Yarmouk 
University  grant  (Project  N.  19/88). 

Descriptors:  'Water  treatment,  'Water  analysis, 
•Fluorides,  'Spectrophotometry,  'Chemical  analy- 
sis, Zirconium-SPADNS,   Separation  techniques. 

The  zirconium-SPADNS  (z(p-sulfophenylazo)-l,8- 
dihydroxynaphthalene-3,6-disulfonate)  method  for 
the  determination  of  fluoride  based  on  the  effect  of 
fluoride  ion  on  the  color  system,  has  been  adapted 
to  the  continuous  flow  spectrophotometry.  A 
manifold  consisting  of  two  lines  was  used.  The 
decrease  in  the  absorbance  of  zirconium-SPADNS 
reagent  at  590  nm  is  linear  with  fluoride  concentra- 
tion in  the  range  0.00-3.5  ppm.  The  methc  '  has  a 
detection  limit  of  0.02  ppm  fluoride.  At  a  s.  pling 
rate  of  50  determinations  per  hour,  the  precision 
was  about  1  %  relative  standard  deviation.  The 
method  is  applied  to  the  determination  of  fluoride 
in  natural  water  samples.  The  good  agreement 
between  the  results  obtained  by  this  method  and 
those  obtained  by  a  potentiometric  method  using  a 
fluoride  ion-selective  electrode,  show  that  the  new 
method  is  potentially  suitable  for  routine  analysis. 


The  effects  of  reaction  conditions,  flow  param- 
eters, and  interferences  on  the  flow  injection  analy- 
sis spectrophotometric  signals  are  reported.  (Au- 
thor's abstract) 
W90-00295 


FILTRATION  STUDIED  WITH  ENDOSCOPES. 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

K.  J.  Ives. 

Water  Research  WATRAG,  Vol.  23,  No.  7,  p  861- 

866,  July  1989.  4  fig,  1  tab,  10  ref. 

Descriptors:  'Water  treatment  facilities, 
♦Wastewater  treatment,  'Sand  filters,  'Filtration, 
'Endoscopy,  Backwash,  Video  recording. 

A  new  technique  uses  endoscopes  inserted  into 
rapid  sand  filters  to  observe  directly  and  dynami- 
cally filtration  deposition  and  backwashing  phe- 
nomena in  the  filter  pores,  at  magnifications  up  to 
500x.  Coupled  with  normal  (25  frames/s)  and  high 
speed  (200-400  frames/s)  TV  cameras,  video-re- 
cordings were  made  during  many  filter  runs  and 
washing  sequences.  Several  hitherto  unreported 
phenomena  were  observed  in  normal  rapid  filters, 
continuous  countercurrent  filtration  and  Pebble 
Matrix  Filters,  such  as  the  formation  of  lenticular 
voids  in  experimental  filters,  tumbling  grains  mo- 
tions with  shear  gradients  and  movement  patterns 
during  backwashing.  The  technique  has  proved 
useful  in  observing  the  evolution  of  holes  in  surfa- 
cemat  deposits;  in  identify  shear  gradients  in  con- 
tinuous filtration;  in  demonstrating  desirable  dis- 
continuities in  Pebble  Matrix  Filtration;  and  in 
maintenance  inspection  of  on-site  pilot  filters.  (Au- 
thor's abstract) 
W90-00419 


LOW  TECHNOLOGY  WATER  PURIFICATION 
BY  BENTONITE  CLAY  FLOCCULATION  AS 
PERFORMED  IN  SUDANESE  VILLAGES: 
BACTERIOLOGICAL  EXAMINATIONS. 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 
M.  Madsen,  and  J.  Schlundt. 
Water  Research  WATRAG,  Vol.  23,  No.  7,  p  873- 
882,  July  1989.  3  fig,  7  tab,  28  ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
•Flocculation,  'Bentonite  'Bacteria,  'Enteric  bac- 
teria, 'Pathogenic  bacteria,  Escherichia  coli, 
Vibrio,  Streptococcus,  Salmonella,  Shigella, 
Sudan,  Developing  countries. 

The  effects  of  a  water  purification  method  tradi- 
tionally used  in  Sudan  to  treat  turbid  waters  were 
studied  with  respect  to  removal  of  fecal  indicator 
bacteria  as  well  as  selected  enteric  bacterial  patho- 
gens. Water  treatment  was  performed  with  natural 
bentonite  clays  (rauwaq)  from  the  banks  of  the 
Nile,  and  the  technique  employed  corresponded 
closely  to  that  used  to  clarify  Nile  water  in  Suda- 
nese villages.  Employing  various  types  of  waters  a 
primary  bacterial  reduction  of  1-3  log  units  (90- 
99.9%)  was  obtained  within  the  first  1-2  h  of 
flocculation.  During  the  24  h  observation  period 
bacterial  multiplication  in  the  water  phase  oc- 
curred consistently  for  Vibrio  cholerae  and  test 
organisms  belonging  to  the  Enterobacteriaceae 
group,  but  not  for  Streptococcus  faecalis  and  Clos- 
tridium perfringens.  Some  of  the  conditions  influ- 
encing the  hygienic  effects  obtained  were  exam- 
ined. Water  purification  by  rauwaq  flocculation 
may  be  a  simple  and  valuable  tool  improving  the 
hygiene  quality  of  the  water  and  thus  reducing  the 
risk  of  waterborne  infections.  The  method  may  in 
particular  prove  to  be  useful  in  rural  developing 
areas  where  the  alternative  for  the  population,  in  a 
long  time  to  come,  is  to  drink  the  water  untreated. 
In  recommending  the  method,  though  the  impor- 
tance of  the  time  factor  must  be  stressed,  and 
treated  water  should  if  possible  be  consumed 
within  the  first  hours  of  purification.  (Author's 
abstract) 
W90-0O421 


INFLUENCE   OF   CHLORINATION   PH   AND 
CHLORINE  DOSE  ON  THE  FORMATION  OF 


MUTAGENIC  ACTIVITY  AND  THE  STRONG 

BACTERIAL  MUTAGEN  3-CHLORO-4-CDICH- 

LOROMETHYL)-5-HYDROXY-5(2H)- 

FURANONE  (MX)  IN  WATER. 

Abo  Akademi,  Turku  (Finland).  Dept.  of  Organic 

Chemistry. 

P.  Backlund,  E.  Wondergem,  K.  Voogd,  and  A.  de 

Jong. 

Chemosphere  CMSHAF,   Vol.    18,   No.   9-10,   p 

1903-1911,  1989.  2  fig,  29  ref. 

Descriptors:  'Water  treatment,  'Chlorination, 
'Hydrogen  ion  concentration,  'Mutagenicity, 
Chlorine,  Aquatic  bacteria,  Adsorption,  The  Neth- 
erlands. 

Samples  from  two  Dutch  raw  water  sources  were 
chlorinated  in  the  laboratory  at  different  pH's  and 
chlorine  doses,  and  were  analyzed  for  mutagenic 
activity  and  the  mutagenic  compound  3-chloro-4- 
(dichloromethyl)-5-hydroxy-2(5H)-furanone  (MX). 
Chlorination  produced  mutagenic  activity  as  well 
as  MX  in  both  waters.  The  formation  of  MX  was 
favored  by  acidic  reaction  conditions  and  high 
chlorine  doses,  but  in  waters  treated  with  excess 
chlorine  at  pH  9,  no  MX  was  detected.  The  muta- 
genicity was  approximately  on  the  same  level  after 
chlorination  of  both  water  types  but  the  MX  con- 
centration was  significantly  higher  in  the  water 
containing  mainly  humic  material.  MX  was  found 
to  be  quantitatively  extracted  from  acidified  waters 
by  the  XAD  resin  adsorption  technique.  (Author's 
abstract) 
W90-00478 


STUDIES  ON  THE  REMOVAL  OF  SOME 
TOXIC  METAL  IONS:  II.  REMOVAL  OF  LEAD 
AND  CADMIUM  BY  MONTMORILLONITE 
AND  KAOLINITE. 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-00490 


MANGANESE  AND  IRON  RELATED  PROB- 
LEMS IN  AUSTRALIAN  WATER  SUPPLIES. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland. 
G.  H.  Khoe,  and  T.  D.  Waite. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  5,  p  479-490,  May  1989.  6  fig,  2  tab,  24 
ref. 

Descriptors:  'Manganese,  'Iron,  'Water  quality 
control,  'Australia,  'Drinking  water,  'Water  treat- 
ment, Coagulation,  Flocculation,  Oxidation,  Filtra- 
tion. 

Manganese  and  iron  related  problems  have  become 
a  significant  water  quality  issue  to  water  supply 
authorities  in  Adelaide,  Melbourne,  the  Gold  Coast 
of  Queensland  and  the  urban  regions  north  and 
south  of  Sydney,  Australia.  These  problems,  in 
many  instances,  have  been  attributed  to  the  extrac- 
tion of  hypolimnetic  waters  from  thermally  strati- 
fied reservoirs,  particularly  in  the  case  of  relatively 
productive  waters  where  sedimenting  organic  de- 
tritus provides  an  adequate  food  source  for 
oxygen-consuming  organisms.  The  use  of  multi- 
level inlet  towers  may  enable  selective  extraction 
of  oxygenated  epilimnetic  waters,  but  such  waters, 
particularly  during  the  summer  months,  often  sup- 
port high  algal  populations.  In  addition,  at  the 
onset  of  winter  turnover,  high  iron  and  manganese 
content  bottom  waters  are  likely  to  be  mixed  with 
surface  waters  resulting  in  a  significant  reduction 
in  the  quality  of  water  entering  the  treatment  plant. 
Such  variability  prompted  the  Wyong  Shire  Coun- 
cil to  introduce  artificial  aeration  of  Mardi  Dam  to 
improve  water  quality  conditions.  Treatment 
plants  operations  to  reduce  the  levels  of  manganese 
and  iron  in  drinking  water  include  the  oxidation  of 
soluble  metals  to  insoluble  forms,  followed  by  fil- 
tration or  flocculation/sedimentation  methods. 
Iron  and  manganese  occur  in  the  distribution 
system  as  a  deposit  of  biofilm  by  microbial  process- 
es. Scouring  of  biofilms  may  occur  from  excess 
flows  or  higher  chlorine  doses  entering  the  distri- 
bution system.  It  is  recommended  that  chlorine 
dioxide  levels  in  the  distribution  system  be  suffi- 
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ciently     high     to     control     manganese     biofilms 

(Geiger-PTT) 

W90-00502 


BACTERIAL  EXTRACELLULAR  MATERIAL 
FROM  BREWERY  WASTEWATER  FOR  RAW 
WATER  TREATMENT. 

Biological  Research  Center,  Baghdad  (Iraq)  Dept 
of  Environmental  Pollution. 
M.  F.  Al-Shahwani,  and  E.  H.  Al-Rawi. 
Biological  Wastes  BIWAED,  Vol.  28,  No    4    d 
271-276,  1989.  2  fig,  1  tab,  12  ref.  '  P 

Descriptors:  'Water  treatment,  'Coagulation 
'Pretreatment  of  water,  'Coagulation,  'Floccula- 
tion,  'Sedimentation,  Bacteria,  Extracellular  mate- 
rial, Brewery  wastewater,  Fermentation. 

Natural    bacteria    found    in    brewery    wastewater 
were  used  to  produce  bacterial  extracellular  mate- 
rials and  then  used  as  coagulant  aids  for  raw  water 
treatment.    A    5-L    fermenter   (Gallenkamp)   was 
loaded  with  350  ml  of  wastewater.  Twenty-four 
milligrams  per  liter  (density  1.5  g/ml)  of  molasses 
were  then  added,  followed  by  the  adjustment  of 
the  pH  to  7.00.  The  following  variables  were  fixed 
before  the  run:  temperature,  30  C;  pH,  7-  mixing 
speed,  7500  rpm;  air  flow,  5000  cu  cm/min-  fer- 
mentation time,  88  h.  The  dried  bacterial  extracel- 
lular material  (DBEM)  was  extracted  and  a  dose  of 
30  mg/L  of  DBEM  was  added  to  raw  water  from 
the  Tegns  River  along  with  the  normal  dose,  20 
mg/L  of  alum.  Preliminary  trials  showed  that  the 
concentration  of  molasses  used  in  the  fermentation 
gave  optimum  bacterial  growth.  The  results  of  the 
effects  of  various  doses  of  DBEM  and  alum  show 
that  the  highest  efficiency  performance  (i.e.  lowest 
sedimentation  time  and  turbidity)  was  for  alum  and 
DBEM  concentrations  of  30  mg/L  each.  At  other 
concentrations  the  efficiency  was  variable   It  was 
demonstrated  that  the  settling  properties  improved 
fUfcw   th!r   develoPment    of  bigger    floes    with 
DBEM  and  alum  mixtures  than  with  alum  alone. 
(White-Reimer-PTT) 
W90-00532 


OZONATION  BYPRODUCTS:  IMPROVE- 
MENT OF  AN  AQUEOUS-PHASE  DERIVATI- 
ZATION  METHOD  FOR  THE  DETECTION  OF 
£™i^f DEHYDE  AND  OTHER  CARBONYL 
COMPOUNDS  FORMED  BY  THE  OZONA- 
TION OF  DRINKING  WATER.  "-WNA 
California  Univ.,  Los  Angeles.  School  of  Public 
Health. 

W.  H.  Glaze,  M.  Koga,  and  D.  Cancilla. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  7,  p  838-847,  July  1989   11 
fig,  8  tab,  33  ref. 


Descriptors:  'Water  analysis,  'Ozonation,  'Form- 
aldehyde, 'Drinking  water,  'Water  treatment,  Gas 
chromatography,  Organic  carbon,  Surface  water 
Groundwater,  Electron  capture  detector,  Mass 
spectrometry. 

A  method  for  the  determination  of  low  molecular 
weight  aldehydes  in  water  using  aqueous-phase 
denvatization  with  0-(2  3  4  5  6- 

pentafluorobenzyl)hydroxylamine  hydrochloride 
has  been  improved  by  the  use  of  high-resolution 
capillary  gas  chromatography  (GC).  Detection 
limits  wirt i  GC/ECD  (electron  capture  detector) 
and  GC/MS  (mass  spectrometer)  with  selected  ion 
monitoring  are  in  the  low  microgram  per  liter 
(ppb)  range  The  method  has  been  used  to  evaluate 
levels  of  aldehydes  in  three  surface  water  treat- 
ment plants  and  one  ground  water  treatment  plant 
before  and  after  ozonation.  Aldehydes  are  in- 
creased as  a  result  of  ozonation,  with  formalde- 
hyde being  the  most  prevalent.  Most  of  the  alde- 
hydes remain  after  chemical  flocculation,  filtration 
and  chlonnation.  Higher  yields  are  observed  in  the 
plant  treating  surface  water  with  the  highest  total 
organic  carbon  (TOC)  level,  but  very  low  yields 
are  observed  in  a  high  TOC  groundwater.  Spiking 
studies  show  that  the  raw  groundwater  has  a  very 
high  demand  for  formaldehyde,  suggesting  that  the 
aldehydes  may  be  converted  into  secondary  by- 
products. (Author's  abstract) 
W90-00537 


STUDIES    ON    FAECAL   STREPTOCOCCI    IN 
WELLS  WATER  NEAR  MOSUL  CITY 

Mosul  Univ.  (Iraq).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 


WATER    SUPPLY:    QUALITY,    ECONOMICS 
AND  PLANNING  FOR  THE  FUTURE 

W90P00I650y  b'bliographic  entry  see  Field  6A 


SEA  CONSULTANTS  INC,  CAMBRIDGE,  MA. 

b  fc.  A  Consultants,  Inc.,  Cambridge,  MA 

D.  F.  Reed. 

Journal  of  the  New  England  Water  Works  Asso- 

?Sfi°"  j!NEWA6.  vol.  ,03'  N°-  2.  P  86-99,  June 

1989.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Radon  radioisotopes,  'Drinking 
water,  'Water  supply,  'Groundwater  pollution 
'Water  treatment,  'Activated  carbon,  'Maine 
Water  pollution  effects,  Separation  techniques. 

The  EPA  is  currently  developing  regulations  to 
limit  the  radon  concentration  in  public  water  sup- 
plies. Based  on  the  latest  scientific  evaluations  it 
appears  that  the  health  impact  of  radon  is  larger 
than  suggested  by  guidelines  used  at  the  state  level 
1  he  radon  maximum  contaminant  level  being  dis- 
cussed would  impact  over  half  of  the  groundwater 
supplies  m  the  country  and  a  larger  percentage  in 
the  New  England  States.  In  Friendship,  Maine  a 
public  water  system  was  recently  placed  into  oper- 
ation that  uses  a  bedrock  well  as  a  source  High 
radon  levels  are  treated  using  granulated  activated 
carbon  contactors.  Performance  testing  was  com- 
pleted that  provides  insight  into  process  effective- 
ness and  the  flexibility  of  GAC  to  respond  to 
varying  loading  rates.  (Author's  abstract) 
W90-0O653 


However,  the  savmgs  in  constructs, 
costs  may  be  lot!  if  an  efficient  filter  cleaning 
procedure  is  not  correspondingly  implemented 
since  increased  removal  rates  will  increase  head- 
loss  development.  (Author's  abstract) 
W90-00654 


USE  OF  TAILORED  BENTONITE  FOR  SELEC 

IntI  removal  of  obgSSc  wSSn. 

New  Mexico  State  Univ  ,  Las  Cruces.  Dept    of 
Civil  Engineering.  ' 

WoSom*  bib,iograph,c   entry   **   ReW   5D. 


MEMBRANE/OIL     STRIPPING     OF     VOCS 
FROM  WATER  IN  HOLLOW-FIBER  CONTAO 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

^90-00659^   b'b)iographic   en,r>'   "*  F'eld   5D. 


BREAKTHROUGH   CURVES   IN   GRANULAR 
MEDIA  FILTRATION.  ^kainulah 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 

W°9r0-00660ry  bibliographic  entfy   ^   Field   5D. 


r^?R0^ED  REMOVALS  OF  TRIHALOMETH- 
ANE  PRECURSORS  BY  SMALL  WATER 
SUPPLY  SYSTEMS. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

MR.  Collins,  T.  T.  Eighmy,  J.  M.  Fenstermacher, 

S.  K.  Spanos,  and  C.  M.  Spencer. 

Journal  of  the  New  England  Water  Works  Asso- 

^a0ti°n-,J^,EWA6'  Vo1-  103'  No-  2.  P  1°0-1 13,  June 
iy»9.  7  fig,  1  tab,  24  ref.  American  Water  Works 
Association  Research  Foundation  208-86. 


Descriptors:  'Trihalomethanes,  'Sand  filters  'Fil- 
tration, 'Water  treatment,  'Chlorinated  hydrocar- 
bons, Adsorption,  Biodegradation,  Activated 
carbon,  Chlorination,  Separation  techniques. 

Selected  slow  sand  filter  modifications  that  could 
enhance  the  principal  removal  mechanisms  of  bio- 
degradation and  adsorption  and  would  not  com- 
promise the  simplicity  of  the  treatment  process 
were  explored  in  research  conducted  at  the  Uni- 
versity   of   New    Hampshire.    The   modifications 
were  evaluated  for  their  potential  to  improve  re- 
moval of  trihalomethanes  (THM)  precursor  mate- 
rial and  particulate  matter  over  conventionally  op- 
erated slow  sand  filters.  The  results  suggest  that 
those  water  utilities  that  are  considering  slow  sand 
filtration  and   want   to  improve  THM  precursor 
removals  construct  filter  units  that  provide  the 
following  capabilities:  increase  biodegradation  po- 
tential  by   increasing   bacterial   copulations   with 
filter  depth  through  incorporating  a  cleaning  pro- 
cedure that  harrows  the  filter  media;  or  increase 
adsorption  removals  by  adding  granular  activated 
carbon  or  anionic  resin  as  a  filter  media  amend- 
ment. Modified  slow  sand  filter  units  will  need  to 
provide  the  following  items  for  implementation  of 
the  preceding  recommendations:  rubber-tired  trac- 
tor with  special  harrow  and  ready  access  to  the 
filter  bed  coupled  with  an  effective  filter  superna- 
tant drainage  system  arranged  slightly  above  the 
media  surface;  or  handling  equipment  and  cleaning 
basins   that   transport   and   regenerate   carpets  or 
filter  mats  of  anionic  resin  that  are  placed  on  top  of 
the  filter  bed.  THM  precursor  removals  by  slow 
sand  filters  may  be  independent  of  organic  loading 
rate  suggesting  that  smaller  filter  units  operating  at 
high  filtration  rates  may  be  used  to  offset  construc- 


DEVELOPMENT  AND  DESIGN  OF  SLUDGE 
FREEZING  BEDS.  ^^ 

Cold   Regions   Research   and   Engineering   Lab 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  5E 

W90-00661 


«H^P;FONTROL  VALVES  PROTECT  YOUR 
WATER  SYSTEM. 

Bermad  Control  Valves,  Anaheim,  CA. 

J.  Bengtson. 

Water  Engineering  and  Management  WENMD2 

Vol.  136,  No.  7,  p  42-44,  92-93,  July  1989.  5  fig' 

Descriptors:  'Water  treatment,  'Hydraulic  valves 
Pumps,  Hydraulic  machinery,  Hydraulic  equip- 
ment, Process  control. 

Pump-control  valves  serve  a  variety  of  operational 
and  emergency  control  functions  for  water  sys- 
tems. When  selecting  pump-control  valves  for  any 
water  system  application  basic  valve  design  and 
control-system     design     should     be     considered 
Globe-type  control  valves  are  easy  to  control  in 
water  distribution  applications.  Diaphragm  actu- 
ation is  the  simplest  for  globe-type  control  valves, 
while  electro-hydraulic  control  systems  meet  oper- 
ational requirements  best.  Two  types  of  electro- 
hydraulic  diaphragm  valves  are  generally  accepted 
as   pump-control   valves:   double-chamber   valves 
and  single-chamber  valves.  In  the  double-chamber 
design,    four    separate    pressure-sensing    and/or 
valve-actuation   points   are   provided:   main   flow 
(upstream  and  downstrean.,  and  above  and  below 
the  diaphragm.  Within  the  globe-valve  classifica- 
tion, Y-pattern  valves  offer  higher  flow  wkh  low 
pressure-loss  characteristics  while  providing  mini- 
mal adverse  fluid-dynamic  effects.  Booster-pump 
control  valves  are  installed  on  a  booster  pump's 
discharge  to  prevent  starting  and  stopping  pressure 
surges.  A  pressure-sustaining  option  is  one  type  of 
control  modification  available  in  the  booster-pump 
control-valve  design.  A  deep  well  pump-control 
valve  arrangement  is  installed  on  a  T  at  the  pump's 
discharge.  In  both  booster  pump  and  deep  well 
applications,  flow-control  valves  can  be  combined 
with  other  control-element  arrangements  to  pro- 
vide such  specialized  needs  as  flow-rate  control 
and  differential-pressure  control.  (Geieer-PTT) 
W90-00669 


ENGINEERING  APPROACH  TO  WATERLINE 
THRUST  RESTRAINT. 

New  York  State  Dept.  of  Transportation,  Albany. 
For  primary  bibliographic  entry  see  Field  8A 
W90-00795 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


IODINE  USED  AS  A  WATER-DISINFECTANT 
IN  TURBID  WATERS. 

Loughborough   Univ.   of  Technology   (England). 

Dept.  of  Civil  Engineering. 

K.  V.  Ellis,  and  H.  B.  R.  J.  van  Vree. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  671- 

676,  June  1989.  9  fig,  3  tab,  1 1  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
•Iodine,  'Turbidity,  'Impaired  water  use,  'Disin- 
fection, Bacteria,  Hydrogen  ion  concentration,  Im- 
paired water  quality. 

Various  concentrations  of  iodine  were  employed 
to  inactivate  faecal  indicator  bacteria  in  low  qual- 
ity water  at  different  turbidities  in  three  pH  ranges. 
The  results  obtained  were  compared  with  those  of 
an  arbitrarily  selected  standard  of  1.0  mg/L  chlo- 
rine. Under  all  the  conditions,  for  which  dosages  of 
4.0  or  8.0  mg/L  iodine  were  used,  a  water  of 
virtual  potable  quality  was  obtained  within  a  30 
min  contact  period.  Under  none  of  the  conditions 
investigated  was  a  dosage  of  1.0  mg/L  iodine 
found  to  be  an  effective  disinfectant  while  both  1 .0 
mg/L  chlorine  and  2.0  mg/L  iodine  were  general- 
ly effective  in  the  lowest  pH  range  investigated 
and  at  low  turbidity  but  the  disinfecting  effect  in 
both  cases  decreased  with  increasing  pH  and  in- 
creasing turbidity.  (Author's  abstract) 
W90-00821 


REMOVAL  OF  THE  TYPICAL  ISOTOPES  OF 
THE  CHERNOBYL  FALL-OUT  BY  CONVEN- 
TIONAL WATER  TREATMENT. 

Brussels  Water  Board  (Belgium). 

R.  Goossens,  A.  Delville,  J.  Genot,  R.  Halleux, 

and  W.  J.  Masschelein. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  693- 

697,  June  1989.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Water  treatment,  'Radioisotopes, 
'Fallout,  'Chernobyl,  Coagulation,  Flocculation, 
Sand  filters. 

A  classical  full-scale  treatment  scheme  including 
coagulation-flocculation-upflow  settling  and  rapid 
sand  filtration  is  investigated  for  its  efficiency  in 
removal  of  trace  concentrations  of  radioactivity, 
demonstrated  by  four  isotopes.  Known  activity  of 
each  isotope  is  added  to  the  raw  water  and  a  mass 
balance  is  established  by  measuring  the  activities  in 
the  sludge  and  in  the  treated  water.  Maximum 
removal  efficiencies  found  were  73,  61,  17  and 
56%  for  103Ru,  58Co,  1311  and  134Cs  according- 
ly. A  general  equation  corresponding  to  a  mass 
transfer  mechanism  into  the  sludge  has  been  found. 
Radiocesium  remains  fixed  on  the  filtration  sand 
for  several  months.  Decrease  of  the  activity  of  the 
isotopes  fixed  on  the  sludge  occurs  according  to 
two  mechanisms:  bleeding  of  the  sludge  and  elu- 
tion  of  the  sludge  by  uncontaminated  water.  The 
latter  is  a  linear  function  of  time  depending  also  on 
the  type  of  isotope.  The  results  depend  on  the 
water  treatment  scheme,  and  they  enable  formula- 
tion of  general  models  and  prediction  of  the  activi- 
ty accumulated  in  the  sludge.  The  model  is  also 
applicable  in  predicting  the  quality  of  the  treated 
water  when  a  nuclear  accident  is  occurring  and  in 
optimizing  the  operation  of  the  flocculation-set- 
tling  during  such  periods.  (Author's  abstract) 
W90-00824 


DETECTION  OF  ENDOTOXINS  IN  RE- 
CLAIMED AND  CONVENTIONALLY  TREAT- 
ED DRINKING  WATER. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00830 


CONTINUOUS  FLOW  METHOD  FOR  DETER- 
MINATION OF  TOTAL  TRIHALOMETHANES 
IN  DRINKING  WATER  WITH  MEMBRANE- 
SEPARATION. 

Osaka  Univ.,  Sakai  (Japan).  Lab.  of  Environmental 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-0O831 


VARIATIONS  IN  RAINWATER  QUALITY 
FROM  ROOF  CATCHMENTS. 

Pertanian  Malaysia  Univ.,  Serdang.  Dept.  of  Envi- 
ronmental Sciences. 

M.  I.  Yaziz,  H.  Gunting,  N.  Sapari,  and  A.  W. 
Ghazali. 

Water  Research  WATRAG,  Vol.  23,  No.  6,  p  761- 
765,  June  1989.  1  fig,  5  tab,  3  ref. 

Descriptors:  'Water  quality,  'Rain,  'Catchment 
basins,  'Roof  catchment,  'Domestic  water, 
'Chemistry  of  precipitation,  'Catchment  area, 
Roofs,  Rainwater  collection,  Coliforms,  Zinc, 
Lead. 

The  quality  of  rainwater  from  a  tile  and  a  galva- 
nized-iron  type  roof  catchment  were  analyzed  over 
a  period  of  5  months.  Examination  of  staggered  1 
litre  samples  collected  during  a  rainfall  event 
showed  that  the  concentrations  of  various  pollut- 
ants were  high  in  the  first  litre  but  decreased  in 
subsequent  samples  with  few  exceptions.  Faecal 
coliform  and  total  coliform  counts  ranged  from  8- 
13  (tile  roof)  and  4-8  (iron  roof)  to  41-75  (tile  roof) 
and  25-63  (iron  roof)  colonies  per  100  ml,  respec- 
tively. However,  no  faecal  coliforms  were  detect- 
ed in  the  fourth  and  fifth  litre  samples  from  both 
roofs.  The  pH  of  rainwater  collected  from  the 
open  was  acidic  but  increased  slightly  after  falling 
on  the  roofs.  The  average  zinc  concentrations  in 
the  run-off  from  the  galvanized-iron  roof  was 
about  5-fold  higher  compared  to  the  tile  roof, 
indicating  leaching  action  but  was  well  below  the 
WHO  limits  for  drinking  water  quality.  Lead  con- 
centrations remained  consistently  high  in  all  sam- 
ples collected  and  exceeded  the  WHO  guidelines 
by  a  factor  of  3.5.  For  the  roof  area  studied,  a  'foul 
flush'  volume  of  51.  would  be  the  minimum  to 
safeguard  against  microbiological  contamination 
but  the  high  metals  content  in  the  water  indicate 
the  need  for  some  form  of  treatment.  Rainfall 
intensity  and  the  number  of  dry  days  preceeding  a 
rainfall  event  significantly  affects  the  quality  of 
run-off  water  from  the  catchment  systems.  (Au- 
thor's abstract) 
W90-00834 


ECONOMIC    IMPACT    OF    MICRO    CATCH- 
MENT DEVELOPMENT. 

Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-00882 


EVALUATION  OF  THE  STREAMING  CUR- 
RENT DETECTOR-I.  USE  IN  JAR  TESTS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

S.  K.  Dentel,  A.  V.  Thomas,  and  K.  M.  Kingery. 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  413- 
421,  April  1989.  9  fig,  2  tab,  19  ref. 

Descriptors:  'Instrumentation,  'Water  treatment, 
'Coagulation,  'Alum,  Streaming  current  detector, 
Laboratory  equipment,  Water  treatment  facilities. 

The  streaming  current  detector,  or  SCD,  was  eval- 
uated as  a  means  of  characterizing  coagulation 
performance  in  water  treatment  plants.  Jar  tests 
utilized  buffered  water,  kaolinite  suspensions,  or 
suspensions  containing  kaolinite  plus  activated 
carbon.  Alum  dose  and  pH  were  controlled  param- 
eters. Electrophoretic  mobility  measured  for  sus- 
pensions as  a  function  of  pH  or  alum  addition  was 
found  to  be  well  correlated  to  SCD  readings, 
though  less  significantly  after  alum  dosages.  An 
offset  was  also  observed  such  that  a  negative  SCD 
output  corresponded  with  zero  electrophoretic 
mobility.  This  was  attributed  to  incomplete  con- 
verage  of  the  negatively  charged  probe  surfaces  of 
the  SCD.  Salt  additions  decreased  the  magnitude 
of  SCD  readings  as  a  result  of  double  layer  com- 
pression and  weak  adsorption.  Alum  doses  which 
led  to  near-neutral  SCD  readings  corresponded  to 
conditions  of  decreased  jar  test  turbidities,  and  the 
nature  of  the  relationship  suggests  that  dose  con- 
trol with  an  SCD  is  practicable.  However,  some 
experimental  conditions  were  located  where  this 
was  not  the  case.  Carbon  addition  to  kaolinite 
suspensions  improved  settleability  and  increased 
alum  requirements  at  high  pH,  but  did  not  affect 


the  correlation  between  streaming  current  and  su- 
pernatant  turbidity.   (See  also  W90-00902)  (Au- 
thor's abstract) 
W90-O0901 


EVALUATION  OF  THE  STREAMING  CUR- 
RENT DETECTOR--IL  CONTINUOUS  FLOW 
TESTS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

S.  K.  Dentel,  A.  V.  Thomas,  and  K.  M.  Kingery. 
Water  Research  WATRAG,  Vol.  23,  No.  4,  p  423- 
430,  April  1989.  8  fig,  1  tab,  11  ref. 

Descriptors:  'Instrumentation,  'Water  treatment, 
'Coagulation,  'Alum,  'Process  control,  Streaming 
current  detector,  Water  treatment  facilities,  Moni- 
toring. 

A  streaming  current  detector  (SCD)  was  used  in 
continuous  flow  experiments  to  characterize  its 
response  to  various  conditions.  Buffered  water  and 
kaolinite  systems  were  coagulated  with  alum  at 
various  doses.  The  dose  was  incremented  in  a 
stepwise  manner  while  monitoring  SCD  output,  or 
alternated  between  samples  with  and  without  alum 
added.  It  was  found  that  the  SCD  responded  rapid- 
ly and  reversibly  to  changes  in  sample  characteris- 
tics over  a  wide  range  of  coagulant  concentrations. 
Readings  were  similar  to  those  obtained  from 
batch  SCD  measurements.  However,  when  ex- 
tremely high  doses  of  alum  or  ferric  chloride  (2 
mM  as  Al  or  Fe)  were  applied,  the  SCD  signal 
became  erratic.  Extent  and  characteristics  of  this 
effect  differed  according  to  the  coagulant  used, 
delay  time  between  the  coagulant  addition  and 
SCD  sampling,  coagulant  dose  and  whether  or  not 
an  ultrasonic  cleaning  accessory  was  employed. 
Several  different  cleaning  methods  were  found  to 
alleviate  the  difficulties,  but  some  cleaning  agents 
themselves  interfered  with  SCD  output.  (See  also 
W90-00901)  (Author's  abstract) 
W90-00902 


AQUEOUS  CHLORINATION  OF  PERMETH- 
RIN. 

Water  Research  Centre,  Medmenham  (England). 
M.  Fielding,  and  J.  Haley. 

Water  Research  WATRAG,  Vol.  23,  No.  4,  p  523- 
524,  April  1989.  1  fig,  1  tab,  3  ref. 

Descriptors:  'Water  treatment,  'Chlorination, 
'Permethrin,  'Residual  chlorine,  'Disinfection, 
Water  mains,  Byproducts,  Drinking  water,  Insecti- 
cides, Pesticides,  Chemical  reactions,  Water  con- 
veyance. 

Solutions  of  mixtures  of  cis  and  trans  permethrin  in 
alcohol  are  widely  used  for  the  removal  of  aqueous 
invertebrates,  usually  Asellus  aquaticus,  from 
water  mains.  During  permethrin  treatment,  it  has 
been  customary  practice  not  to  maintain  a  chlorine 
residual  because  of  the  possibility  of  chlorine  react- 
ing with  permethrin.  Because  of  the  interest  in 
maintaining  the  disinfection  residual  while  treating 
for  infestation,  permethrin  containing  water  was 
chlorinated  under  conditions  normally  employed 
for  disinfection.  Cis  and  trans  permethrin  were 
shown  not  to  react  with  chlorine  under  conditions 
likely  to  be  found  during  water  treatment  disinfec- 
tion even  in  the  presence  of  bromide.  Consequent- 
ly, no  products  are  likely  to  be  formed  should 
operators  wish  to  maintain  a  chlorine  residual 
while  deinfesting  mains  water  supply.  (Peters- 
PTT) 
W90-00914 


DRINKING  WATER  STANDARDS  AND  RISK 
ASSESSMENT. 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Water  Supply. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00922 


OPTIMIZATION  OF  WATER  SUPPLY  SYS- 
TEMS: RISK  ANALYSIS  AND  RELIABILITY 
OF  SUPPLY. 

R.  P.  Warren,  S.  C.  Cook,  J.  P.  Lumbers,  and  P. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


Fanner. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  22-26,  Febru- 
ary 1989.  2  fig,  2  ref. 

Descriptors:  *Risk  assessment,  *Water  convey- 
ance, *Water  supply,  *Simulation  analysis,  Prob- 
abilistic process,  Reservoir  storage. 

Probability  analysis  of  network  failures  can  be 
applied  to  the  operation  of  water  supply  networks 
in  the  determination  of  minimum  permissible  reser- 
voir storage  to  maintain  required  levels  of  service 
under  optimized  conditions.  In  the  longer  term, 
probability  analysis  could  be  used  to  assist  the 
scheduling  of  routine  maintenance.  This  would 
involve  the  identification  and  simulation  of  crises 
under  a  range  of  maintenance  scenarios  to  deter- 
mine, for  given  minimum  reservoir  storage,  any 
worsening  of  reliability  of  supply  as  measured  by 
the  probabilities  of  failure.  The  preceding  analysis 
results  in  one  set  of  reservoir  levels  to  match 
desired  reliability  of  supply  associated  with  given 
consumer  demands  and  disposition  of  pumping 
plant.  The  analysis  requires  prior  knowledge  of 
operator  response  during  each  simulated  failure. 
Were  this  response  to  vary  significantly  (under 
different  plant  maintenance  schemes  for  example)  a 
more  sophisticated  approach  would  be  required.  In 
this  case,  the  possibility  of  using  a  knowledge- 
based  system  to  simulate  operator  response  would 
seem  to  have  potential.  (Author's  abstract) 
W90-00924 


OPERATING   EXPERIENCES   AT   LANGSETT 
WATER  TREATMENT  WORKS. 

Yorkshire  Water  Authority  (England).   Southern 
Div. 

P.  J.  Briens,  D.  K.  Lyon,  and  R.  Baggaley. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  50-59,  Febru- 
ary 1989.  2  fig,  8  tab,  1  ref. 

Descriptors:  *Water  treatment  facilities,  "England, 
"Operating  costs. 

The  New  Treatment  Works  at  Langsett,  in  the 
Pennine  foothills  of  South  Yorkshire,  was  commis- 
sioned by  Yorkshire  Water  in  July  1985  and  has 
produced  water  within  EC  standards  ever  since. 
During  the  first  year  of  operation  the  average 
output  was  48  ML/day,  18  ML/day  above  the 
average  from  the  old  filter  stations  resulting  in  a 
savings  of  over  L200.000/year.  During  the  summer 
of  1987  raw  water  quality  was  the  worst  ever 
experienced  with  color  up  to  17.0  Abs/m  (230  deg 
Hazen),  well  in  excess  of  the  quoted  maximum  of 
12.4  Abs/m  (165  deg  Hazen).  However,  increasing 
the  coagulant  dosage  resulted  in  final  water  re- 
maining within  EC  standards.  The  two-stage  clari- 
fication process  followed  by  rapid  gravity  filtration 
has  proved  to  be  adaptable  to  changing  water 
conditions.  Modifications  are  now  complete  on  the 
chemical  dosing  system,  which  should  improve 
reliability  of  the  process  supporting  machinery  and 
reduce  maintenance  costs.  The  present  cost  of 
water  from  Langsett  is  L22.2/ML,  being  L10/ML 
above  the  cost  of  water  from  the  old  slow  sand 
filters.  (Rubinstein-PTT) 
W90-00927 


NEW  ZEALAND  RURAL  WATER  SUPPLY 
CONCEPT  AND  THE  DEVELOPING  WORLD. 

B.  A.  Fairburn,  and  H.  R.  Wise. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  89-95.  Febru- 
ary 1989.  4  fig,  1  tab,  6  ref. 

Descriptors:  *Rural  areas,  *New  Zealand,  *Water 
supply  development,  *Technology  transfer,  Devel- 
oping countries,  Cost  analysis. 

The  historical  development  of  the  New  Zealand 
rural  water  supply  concept  is  described,  and  the 
basic  principles  are  explained  in  terms  of  both  its 
design  features  and  reliance  upon  community  in- 
volvement during  the  promotional  constructional 
and  operational  phases.  Conceptional  and  cost 
comparisons  are  made  between  the  New  Zealand 
rural  water  supply  concept  and  its  urban  counter- 
part, and  an  analysis  is  undertaken  of  the  transfer- 


ability of  the  concept  to  a  developing  world  situa- 
tion with  the  consequent  emphasis  on  low-cost 
construction  and  self-help  operation.  The  adoption 
of  the  New  Zealand  model  is  advocated  as  a 
potential  design  concept  for  a  range  of  defined 
circumstances  in  developing  countries.  (Author's 
abstract) 
W90-00931 
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SIMPLE  MODELS  TO  EVALUATE  NON- 
POINT  POLLUTION  SOURCES  AND  CON- 
TROLS. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00013 


INTEGRATION  OF  RUNOFF  AND  RECEIV- 
ING WATER  MODELS  FOR  COMPREHEN- 
SIVE WATERSHED  SIMULATION  AND 
ANALYSIS  OF  AGRICULTURAL  MANAGE- 
MENT ALTERNATIVES. 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
A.  S.  Donigian. 

IN:  Agricultural  Nonpoint  Source  Pollution: 
Model  Selection  and  Application.  Developments 
in  Environmental  Modeling,  10,  Elsevier,  New 
York.  1986.  p  265-275,  2  fig,  1  tab,  1 1  ref. 

Descriptors:  *Farm  management,  'Water  pollution 
prevention,  'Simulation  analysis,  'Hydrologic 
models,  'Agricultural  runoff,  *Model  studies,  'Ag- 
ricultural watersheds,  Water  quality  control, 
Runoff,  Management  planning,  Pollution  load, 
Path  of  pollutants,  Pesticides,  Nutrients. 

Mathematical  models  of  agricultural  runoff  proc- 
esses are  being  used  to  analyze  and  predict  the 
quantity  and  quality  of  runoff  from  agricultural 
lands.  The  ultimate  goal  is  to  use  these  models  to 
develop  a  Best  Management  Practice  (BMP)  plan 
that  will  maintain  agricultural  productivity  while 
minimizing  adverse  water  quality  impacts.  Howev- 
er, runoff  models  by  themselves  are  not  sufficient 
to  predict  water  quality  effects  of  BMP's  since 
instream  transport  and  transformations  are  not  usu- 
ally represented.  Although  agricultural  runoff 
models  can  be  used  to  evaluate  a  BMP's  effects  on 
runoff  and  pollutant  loadings  from  small,  field- 
sized  areas,  they  must  be  linked  with  receiving 
water  quality  models  to  assess  the  quality  in  receiv- 
ing waters  resulting  from  BMP's  applied  to  the 
watershed.  Moreover,  the  runoff  and  receiving 
water  quality  models  must  be  compatibly  designed, 
so  that  the  runoff  and  agricultural  pollutant  load- 
ings (e.g.,  sediment,  pesticides,  nutrients)  can  be 
accepted,  transported,  and  transformed  by  the  as- 
sociated aquatic  processes  in  the  receiving  water 
model.  Water  quality  conditions  resulting  from 
agricultural  practices  depend  on  both  surface  and 
subsurface  pollutant  loadings  from  fields,  and  in- 
stream processes  affecting  contaminant  fate  and 
transport.  Consequently,  the  use  of  models  to 
properly  analyze  this  cause-effect  relationship  be- 
tween water  quality  and  agricultural  practices 
must  include  both  field  scale  runoff  and  receiving 
water  models,  and  linkage  or  integration  proce- 
dures. This  paper  describes  the  integration  proce- 
dures used  by  the  EPA  Hydrologic  Simulation 
Program-FORTRAN  (HSPF)  to  link  surface 
runoff,  subsurface  flow  (and  quality)  and  receiving 
water  modules  to  perform  comprehensive  water- 
shed simulation.  The  watershed  segmentation 
process  is  discussed  and  various  applications  of 
HSPF  are  cited  as  examples  of  analyzing  the  water 
quality  impacts  of  Agricultural  Best  Management 
Practices.  (See  also  W90-00001)  (Lantz-PTT) 
W90-00014 


Model  Selection  and  Application  Developments 
in  Environmental  Modeling,  10,  Elsevier  New 
York.  1986.  p  295-318,  10  fig,  3  tab,  55  ref. 

Descriptors  "Subsurface  drainage,  'Water  pollu- 
tion control,  'Nonpoint  pollution  sources,  'Hydro- 
logic  models,  'Groundwater  movement,  'Water 
quality  management,  'Drainage,  'Path  of  pollut- 
ants, DRAINMOD,  Computer  models,  Nitrates, 
Irrigation  effects,  Model  studies,  North  Carolina, 
Water  management,  Trafficability. 

A  computer  model  for  simulating  the  operation  of 
drainage  and  water  table  control  systems  is  de- 
scribed and  applied  to  evaluate  the  effects  of  drain- 
age system  design  and  operation  on  nitrate  out- 
flow. The  model,  DRAINMOD,  was  developed 
for  design  and  evaluation  of  multicomponent  sys- 
tems which  may  include  facilities  for  subsurface 
drainage,  surface  drainage,  subirrigation  or  con- 
trolled drainage  and  irrigation  of  wastewater  onto 
land.  The  model  is  based  on  a  water  balance  in  the 
soil  profile  and  is  composed  of  a  number  of  compo- 
nents, incorporated  as  subroutines,  to  evaluate  the 
various  mechanisms  of  water  movement  and  stor- 
age in  the  profile.  Several  field  studies  to  evaluate 
the  reliability  of  the  model  were  conducted.  Ex- 
periments were  conducted  to  test  the  model  in 
North  Carolina,  Ohio,  Louisiana,  Florida  and  Cali- 
fornia with  good  results  in  each  location.  As  an 
example  of  the  application  of  the  model  to  non- 
point  source  pollution  problems,  it  was  modified  to 
predict  nitrate  movement  from  artificially  drained 
soils  with  high  water  tables.  The  study  resulted  in 
the  following  conclusions  for  a  Typic  Umbraqualt 
soil  under  North  Carolina  climatic  conditions:  (1) 
trafficability  and  crop  protection  requirements  of  a 
drainage  system  can  usually  be  satisfied  by  several 
drainage  system  designs  and  opera'ional  proce- 
dures; (2)  nitrate  outflows  for  lands  with  good 
surface  drainage  are  considerably  less  than  for 
poor  surface  drainage;  (3)  the  amount  of  N03-N 
that  leaves  the  field  through  drainage  waters  can 
be  reduced  by  using  controlled  drainage  during  the 
winter  months  and  during  the  growing  season 
(See  also  W90-00001)  (Lantz-PTT) 
W90-00016 


DISTRIBUTED   PARAMETER    HYDROLOGIC 
AND  WATER  QUALITY  MODELING. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00018 


FIELD  DATA  ACQUISITION  SYSTEMS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00021 


MODELING  SUBSURFACE  DRAINAGE  AND 
WATER  MANAGEMENT  SYSTEMS  TO  ALLE- 
VIATE POTENTIAL  WATER  QUALITY  PROB- 
LEMS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
R.  W.  Skuggs,  and  J.  W.  Gilliam. 
IN:     Agricultural     Nonpoint     Source     Pollution: 


EFFECTIVENESS  OF  LIMING  TO  MITIGATE 
LAKE- WATERSHED  ACIDIFICATION. 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
Environmental  Science  Dept. 
J.  E.  Davis,  and  R.  A.  Goldstein. 
IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  57-70,  5  fig,  26 
ref. 

Descriptors:  'Lake  restoration,  'Water  pollution 
control,  'Acidification,  'Acid  rain,  'Lime,  'Model 
studies,  Water  pollution  effects,  Flushing,  Calcium 
carbonate,  Hydrogen  ion  concentration,  Alkalini- 
ty, Aluminum,  Fisheries,  Land  use,  Watershed 
management. 

The  Integrated  Lake-Watershed  Acidification 
Study  (ILWAS)  model  was  modified  to  accept 
pulse  inputs  of  calcium  carbonate  dry  deposition 
on  user  specified  dates  and  over  selective  areas  of 
the  Woods  Lake  watershed.  Responses  at  the  lake 
outlet  and  in  several  soil  horizons  in  the  catchment 
were  simulated  for  various  liming  scenarios  com- 
paring separate  applications  to  both  lake  and  land 
surfaces  and  at  two  different  dose  levels  over  the 
land  area.  The  direct  lake  application  was  charac- 
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terized  by  large,  immediate,  short  duration  in- 
creases in  lake  outlet  pH  and  alkalinity,  attributable 
to  a  sudden  influx  of  alkaline  material  that  quickly 
flushed  through  the  aquatic  system.  The  terrestrial 
application  was  characterized  by  lower  magnitude, 
more  gradual  and  longer  duration  increases  in  both 
lake  outlet  and  soil  pH  and  alkalinity,  attributable 
to  enhancement  of  the  base  saturation  at  soil  cation 
exchange  sites.  Inorganic  aluminum  concentra- 
tions, a  concern  with  respect  to  fishery  health, 
were  only  temporarily  reduced  following  the  lake 
application,  while  dramatic  reductions  were  sus- 
tained for  several  decades  following  the  terrestrial 
applications;  this  suggests  terrestrial  liming  slows 
the  rate  of  chemical  weathering  and  leaching  of 
aluminum.  These  results  suggest  that  for  lakes 
having  short  retention  times  and  streams,  liming 
part  or  all  of  the  land  catchment  might  be  advanta- 
geous to  liming  only  the  lake  or  stream  as  a  means 
of  mitigating  lake  acidity.  This  conclusion  and  the 
potential  for  concurrent  mitigation  of  terrestrial 
effects  employing  land  catchment  liming  requires 
experimental  study.  This  study  illustrates  the  utility 
of  mechanistic  computer  models  as  a  complemen- 
tary tool  to  ongoing  field  studies  in  acidic  deposi- 
tion effects.  (See  also  W90-00063)  (Lantz-PTT) 
W90-00065 


SAVE  THE  RAIN. 

Natural  Resources  Defense  Council,  Inc.,  New 
York. 

D.  A.  Sheiman. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  81-85. 

Descriptors:  *Water  pollution  control,  ♦Legisla- 
tion, *Acid  rain,  *Air  pollution  control,  *Sulfur 
dioxide,  Nitrogen  oxides,  Regulations,  Political  as- 
pects, State  jurisdiction,  Air  pollution  effects,  En- 
vironmental effects,  Environmental  protection, 
Public  opinion. 

Acid  rain  is  currently  one  of  the  most  widespread 
environmental  problems.  Its  effects  are  cumulative 
and  may  be  irreversible.  Almost  monthly,  authori- 
tative scientists  issue  new  warnings  about  the  dele- 
terious effects  of  acid  rain.  The  cause  is  known~50 
million  tons  of  sulfur  and  nitrogen  oxide  pollution 
emitted  each  year  in  North  America-and  the  cure 
known-pollution  control.  The  technical  means  to 
solve  the  problem  are  in  hand.  But  pollution  reduc- 
tions will  require  government  action  to  stem  the 
emissions  of  millions  of  tons  of  sulfur  and  nitrogen 
oxides  that  pollute  the  air,  the  water  and  the  land. 
In  1986,  the  acid  rain  issue  moved  further  on  the 
political  agenda  than  it  ever  has  previously,  pro- 
viding cause  for  optimism  that  a  control  program 
is  just  a  short  way  off.  Several  state  governments, 
notably  New  Hampshire,  Wisconsin  and  Minneso- 
ta, enacted  state  level  emissions  reductions  pro- 
grams. In  addition,  a  breakthrough  occurred  on 
April  10,  when  a  bipartisan  coalition  of  150  mem- 
bers of  the  House  of  Representatives  introduced 
H.R.  4567,  the  Acid  Deposition  Control  Act  of 
1986.  By  the  end  of  the  99th  Congress,  the  bill  had 
gathered  more  than  170  cosponsors,  a  remarkable 
showing  of  support.  Like  all  consensus  legislation, 
H.R.  4567  is  a  compromise.  Its  emission  reduction 
requirements  will  not  achieve  the  12  million  ton 
reduction  in  sulfur  dioxide  emissions  required  to 
halve  acid  deposition,  as  recommended  by  the 
National  Academy  of  Sciences  in  1981.  Its  timeta- 
ble, stretching  out  more  than  a  decade,  seems 
excessive  considering  the  five  years  that  states  and 
utilities  have  already  had  to  prepare  for  a  control 
program.  Further,  the  bill's  emission  limits  for 
many  types  of  motor  vehicles  simply  codify  EPA's 
current,  weak  standards.  Despite  these  compro- 
mises, environmentalists  supported  H.R.  4567  as  a 
politically  viable  measure  that  could  begin  to  cur- 
tail the  damage  caused  by  acid  deposition.  Further 
legislation  has  been  introduced  because  the  public 
has  pushed  the  legislature  to  recognize  the  serious- 
ness of  the  acid  rain  problem.  (See  also  W90- 
00063)  (Lantz-PTT) 
W90-00066 


ACID  DEPOSITION:  RESEARCH,  INFORMA- 
TION, POLICY:  A  COLLOQUIUM.  THE  ROLE 


OF  RESEARCH  IN  POLICY  DEVELOPMENT: 
AN  INDUSTRIAL  PERSPECTIVE. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00067 


FLORIDA    ACID    DEPOSITION    RESEARCH 
PROGRAM. 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Bureau  of  Air  Quality  Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00068 


ACID        DEPOSITION        RESEARCH        AND 
POLICY. 

Kentucky  Energy  Cabinet,  Lexington.  Dept.  for 

Energy  Research  and  Development. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00069 


LEGISLATING  A  FAIR  AND  EFFECTIVE  NA- 
TIONAL ACID  DEPOSITION  CONTROL  PRO- 
GRAM: AN  OHIO  PERSPECTIVE. 

Ohio  Consumers'  Counsel  Governing  Board,  Co- 
lumbus. 

P.  A.  Centolella. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  285-292,  6  ref. 

Descriptors:  *Air  pollution  control,  *Ohio,  ♦Legis- 
lation, *Water  pollution  control,  *Acid  rain,  Fed- 
eral jurisdiction,  Economic  aspects,  Costs,  Coal 
mining,  Regulations. 

This  paper  presents  an  Ohio  perspective  on  federal 
acid  rain  legislation.  It  conveys  both  Ohio's  com- 
mitment to  support  fair  and  effective  legislation 
and  the  state's  concern  that  legislation  be  cost 
effective  and  include  a  significant  cost  sharing 
program.  To  be  cost  effective  acid  rain  legislation 
should  seek  to  minimize  adverse  rate  impacts, 
avoid  unnecessary  economic  dislocations  in  the 
coal  industry,  and  effectively  reduce  the  environ- 
mental costs  of  acid  deposition.  A  significant  na- 
tional cost  sharing  program  is  urged  for  economic 
as  well  as  equity  reasons.  The  paper  also  reviews 
the  probable  costs  of  H.R.  4567  to  Ohio  and  the 
shortcomings  of  that  legislation  from  an  Ohio  per- 
spective. (See  also  W90-00063)  (Author's  abstract) 
W90-00071 


ACID   DEPOSITION   PROGRAM:   SCOPE   OF 
WORK. 

Virginia  State  Air  Pollution  Control  Board,  Rich- 
mond. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00072 


WISCONSIN  ACID  DEPOSITION  PROGRAM. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Air  Management. 
T.  B.  Sheffy. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  350-388,  14  fig, 
3  tab,  append. 

Descriptors:  *Air  pollution  control,  *Acid  rain, 
"Legislation,  "Wisconsin,  "Water  pollution  con- 
trol, Electric  power  industry,  Sulfates,  Nitrogen 
oxides,  Costs,  Economic  aspects,  Research  prior- 
ities. 

Introduced  at  the  request  of  the  Governor,  the 
acid  rain  legislation  is  based  on  the  unanimous 
recommendations  adopted  by  the  Governor's  Acid 
Deposition  Review  Committee.  Major  features  of 
1985  Senate  Bill  546  are  as  follows:  (1)  emission 
limits  for  major  electric  utilities;  (2)  an  annual 
target  of  250,000  tons  of  S02  from  the  major 
utilities  is  effective  January  1,  1993;  (3)  an  annual 
statewide  target  of  75,000  tons  S02  applies  to 
existing  large  industrial  and  municipal  utility 
sources,  effective  January  1,  1993;  (4)  an  annual 
statewide  target  of  325,000  tons  of  S02  applies  to 
major  utilities  and  other  large  sources,  effective 
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January  1,  1993;  (5)  a  nitrogen  oxide  (NOx)  target 
of  135,000  tons  of  annual  emissions  to  be  applied  to 
major  utilities  on  January  1,  1991;  (6)  cost-effec- 
tive; (7)  minimal  electric  rate  increases  to  consum- 
ers; (8)  allows  for  further  research;  (9)  protects 
vital  segments  of  Wisconsin's  economy  by  safe- 
guarding the  environment;  and  (10)  has  no  impact 
on  new  industrial  growth.  (See  also  W90-OOO63) 
(Lantz-PTT) 
W90-00073 


WHAT  WE  KNOW/WHAT  WE  DID/WHY/ 
WHAT  WE  WILL  DO  (ABOUT  ACID  RAIN). 

Ontario  Ministry  of  the  Environment,  Toronto. 
W.  Scott. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  423-465,  2  fig, 
118  ref. 

Descriptors:  *Air  pollution  control,  "Ontario, 
"Acid  rain,  "Regulations,  "Water  pollution  con- 
trol, Air  pollution,  Acid  rain  effects,  Sulfates. 

Ontario  has  been  in  the  forefront  of  the  acid  rain 
issue  and  acid  rain  research  in  North  America.  In 
19773,  the  Ontario  Ministry  of  the  Environment,  in 
cooperation  with  the  Ontario  Ministry  of  Natural 
Resources  initiated  the  Sudbury  Environmental 
Study  to  define  the  nature  and  extent  of  the 
damage  and  to  develop  criteria  for  the  manage- 
ment of  atmospheric  emissions  from  the  Sudbury 
mining/smelting  industries.  Studies  were  conduct- 
ed, and  results  are  reported  on,  for  three  areas: 
atmospheric  processes,  aquatic  effects,  and  terres- 
trial effects.  The  results  from  these  studies  led  to 
Ontario's  new  package  of  emission  controls,  which 
will  impact  the  four  major  corporate  sources  of 
S02  emissions  in  the  province:  Ontario  Hydro, 
INCO,  Falconbridge  Ltd.,  and  Algoma  Steel- 
Wawa.  An  examination  of  the  predicted  effects  the 
reduction  of  Ontario  emissions  by  67%  by  the  new 
Ontario  control  program  clearly  shows  the  impor- 
tance of  the  Ontario  emission  reductions.  Howev- 
er, at  many  of  the  monitored  receptor  sites,  deposi- 
tion levels  will  still  be  well  above  the  target  level 
of  20  kg  of  wet  sulfate/ha/yr,  even  after  all  the 
Canadian  emission  controls  are  in  place.  Even  if 
Canadian  S02  emissions  were  cut  to  zero,  the 
target  level  could  not  be  reached.  The  target  level 
of  20  kg/ha/yr  is  designed  to  protect  all  but  the 
most  sensitive  aquatic  systems  from  the  effects  of 
acid  rain.  If  the  United  States  take  significant 
action,  this  target  could  be  reached.  (See  also  W90- 
00063)  (Lantz-PTT) 
W90-00075 


ACID  PRECIPITATION  ISSUE:  HAVE  WE 
LOST  SIGHT  OF  PAST  LESSONS. 

Quebec  Ministere  de  l'Environnement,  Sainte-Foy. 
L.  Lapointe. 

IN:  Acid  Rain  1986:  A  Handbook  for  States  and 
Provinces.  Proceedings  of  Wingspread  Confer- 
ence, September  23-25,  1986.  The  Acid  Rain  Foun- 
dation, Inc.,  St.  Paul,  MN,  1986.  p  468-498,  9  fig,  4 
tab. 

Descriptors:  "Air  pollution  control,  "Acid  rain, 
"Water  pollution  control,  "Regulations,  "Quebec, 
Sulfur  dioxide,  Nitrogen  oxides,  Copper,  Industrial 
wastes. 

In  eastern  North  America,  attention  has  been 
mainly  focused  on  reducing  sulfur  dioxide  (S02) 
because  of  its  significant  contribution  to  acid  depo- 
sition. Nitrogen  oxides  (NOx)  constitute  the 
second  most  important  source.  If  a  control  pro- 
gram is  aimed  at  protecting  aquatic  ecosystems, 
reduction  of  S02  emissions  is  the  logical  target.  On 
the  other  hand,  where  damages  to  forests  are  con- 
cerned, efforts  should  focus  on  reducing  nitrogen 
oxides  emissions  (NOx)  because  of  their  contribu- 
tion to  acidic  deposition  and  photochemical  reac- 
tions which  produce  ozone,  a  known  toxic  to 
plant.  Moreover,  it  is  acknowledged  that  reduc- 
tions in  S02  and  NOx  emissions  would  be  helpful 
in  abating  effects  on  human  health,  aquatic  and 
forest  ecosystems,  materials,  historic  buildings  and 
monuments,  and  visibility.  In  February  1985,  the 
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government  of  Quebec  adopted  a  regulation  which 
guaranteed  the  gains  acquired  between  1980  and 
1984  while  allowing  for  additional  decreases  of  at 
least  45%  from  1980  emissions.  These  decreases 
will  mostly  be  attained  through  a  50%  emission 
reduction  from  the  Noranda  Mines  copper  smelter 
in  Noranda,  by  far  the  biggest  source  of  S02 
emissions  in  Quebec.  At  the  end  of  1985,  Ontario 
also  adopted  a  regulation  providing  for  a  reduction 
in  S02  emissions  to  885  kilotons  in  1994  compared 
to  2.2  million  tons  in  1980,  a  reduction  equal  to 
60%.  By  these  actions,  the  Canadian  provinces  and 
federal  government  wished  to  make  their  true  pre- 
occupation with  the  acid  precipitation  problem  and 
their  political  will  to  take  the  necessary  steps  to- 
wards it  resolution,  while  encouraging  their  neigh- 
bors south  of  the  border  to  do  the  same.  They  are 
convinced  that  the  same  initiatives  by  other  North 
American  governments  constitute  the  decisive 
factor  in  the  battle  against  acid  rain.  (See  also 
W90-OO063)  (Lantz-PTT) 
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DRINKING  WATER  CRITERIA  DOCUMENT 
FOR  POLYCHLORINATED  BIPHENYLS 
(PCBS):  1987  REVIEW  OF  THE  DRAFT  FINAL. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-105845. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
March  9,  1988.  lOp,  3  ref. 

Descriptors:  *Water  quality  control,  'Drinking 
water,  'Polychlorinated  biphenyls,  'Regulations, 
Organic  compounds,  Toxicity. 

The  Halogenated  Organics  Subcommittee  of  the 
Science  Advisory  Board's  Environmental  Health 
Committee  completed  its  independent  scientific 
review  of  the  Draft  Drinking  Water  Criteria  Doc- 
ument for  polychlorinated  biphenyls  (PCBs).  The 
review  was  conducted  in  Washington,  DC.  No- 
vember 19-20,  1987.  The  major  recommendation  of 
the  Subcommittee  was  that  the  Environmental 
Protection  Agency  explore  whether  the  available 
data  on  PCB  congeners  can  be  developed  on  a 
scale  of  toxicity  similar  to  the  toxicity  equivalency 
factor  that  the  Agency  had  already  prepared  for 
dioxins.  This  effort  could  potentially  yield  some 
scientifically  interesting  insights  relating  to  uncer- 
tainties in  the  PCB  data  base  even  if  it  represents 
only  an  approximation  in  which  data  analysis  and 
scientific  judgment  are  combined.  In  general  the 
Subcommittee  concluded  that  the  document  suf- 
fers from  a  failure  to  clearly  identify  its  scientific 
objectives.  (Author's  abstract) 
W9O-OO085 


EPA:  GROUND  WATER  HANDBOOK. 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

Government  Institutes,  Inc.,  January  1989.  212p, 
139  fig,  30  tab,  347  ref,  append. 

Descriptors:  'Handbooks,  'Administrative  agen- 
cies, 'Water  pollution  control,  'Groundwater 
management,  'Groundwater  pollution,  Ground- 
water movement,  Groundwater  recharge,  Re- 
search priorities,  Management  planning,  Regula- 
tions. 

The  subsurface  environment  of  groundwater  is 
characterized  by  a  complex  interplay  of  physical, 
geochemical,  and  biological  forces  that  govern  the 
release,  transport  and  fate  of  a  variety  of  chemical 
substances.  The  impact  of  natural  groundwater 
recharge  and  discharge  processes  on  distributions 
of  chemical  constituents  is  understood  for  only  a 
few  types  of  chemical  species.  Since  so  many  cli- 
matic, demographic  and  geohydrologic  factors 
may  vary  from  place  to  place,  or  even  small  areas 
within  specific  sites,  there  can  be  no  single  'stand- 
ard' approach  for  assessing  and  protecting  the 
quality  of  groundwater  that  will  be  applicable  in 
all  cases.  Despite  these  uncertainties,  investigations 
are  under  way  and  they  are  used  as  a  basis  for 
making  decisions  about  the  need  for,  and  usefulness 
of,  alternative  corrective  and  preventive  actions. 
One  purpose  of  this  document  is  to  discuss  meas- 
ures that  can  be  taken  to  ensure  that  uncertainties 


do  not  undermine  the  ability  to  make  reliable  pre- 
dictions about  the  response  of  contamination  to 
various  corrective  or  preventive  measures  An  im- 
portant part  of  EPA's  groundwater  research  pro- 
gram is  to  transmit  research  information  to  deci- 
sion makers,  field  managers  and  the  scientific  com- 
munity. This  publication  has  been  developed  to 
assist  that  effort  and,  additionally,  to  help  satisfy  an 
immediate  Agency  need  to  promote  the  transfer  of 
technology  that  is  applicable  to  groundwater  con- 
tamination control  and  prevention.  The  need  exists 
for  a  resource  document  that  brings  together  avail- 
able technical  information  in  a  form  convenient  for 
groundwater  personnel  within  EPA  and  state  and 
local  governments  on  whom  EPA  ultimately  de- 
pends for  proper  groundwater  management.  The 
information  contained  in  this  handbook  is  intended 
to  meet  that  need.  (Lantz-PTT) 
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REVIEW  OF  THE  SELENIUM  HEALTH  CRI- 
TERIA DOCUMENT. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-109029. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAB-EHC-88-036,  July  19,  1988.  4p. 

Descriptors:  'Reviews,  'Selenium,  'Public  health, 
'Water  quality  control,  Drinking  water,  Heavy 
metals. 

The  Metals  Subcommittee  of  the  Science  Advisory 
Board's  Environmental  Health  Committee  has 
completed  its  review  of  the  Drinking  Water  Health 
Criteria  Document  for  Selenium  dated  December 
1986.  The  review  was  conducted  January  14-15, 
1988  at  the  St.  James  Hotel  in  Washington,  DC. 
The  Subcommittee  made  two  recommendations- 
that  more  information  was  needed  in  the  document 
on  the  studies  on  which  the  standard  is  based  and 
that  the  Drinking  Water  Equivalent  Level 
(DWEL)  should  be  200  micrograms/L  based  on  an 
uncertainty  factor  of  10.  The  Committee  observed 
that  the  EPA  for  its  suggested  drinking  water 
equivalent  level  has  chosen  a  factor  15  and  con- 
cludes that  the  safe  range  of  daily  selenium  intake 
is  50  to  200  micrograms.  The  Subcommittee  fur- 
ther recommended  that  because  previous  studies 
and  the  National  Academy  of  Sciences  recommen- 
dation plays  such  an  important  role  in  the  develop- 
ment of  the  drinking  water  equivalent  level,  that 
detail  be  more  defined  in  these  studies.  (Lantz- 
PTT) 
W90-OO090 


SITE  CHARACTERIZATION:  TECHNICAL  AP- 
PROACHES TO  RCRA  COMPLIANCE. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Site  Characterization  and  Assessment  Section. 
R.  M.  Smith,  and  R.  Schalla. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011895. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-15872,  April  1988.  lip,  2  fig. 
DOE  Contract  DE-AC06-76RL0  1830. 

Descriptors:  'Waste  disposal,  'Regulations,  'Re- 
sources Conservation  and  Recovery  Act,  'Water 
pollution,  Groundwater  quality,  Monitoring,  Data 
acquisition. 

The  basic  premise  of  this  report  is  that  the  Re- 
source Conservation  and  Recovery  Act  compli- 
ance for  site  characterization  and  groundwater 
monitoring  is  subject  to  technical  interpretation 
resulting  in  a  negotiated  compliance  between  the 
responsible  party  and  the  regulatory  agency.  The 
degree  to  which  the  responsible  party  can  exercise 
technical  license  in  designing  a  groundwater  moni- 
toring system  varies  between  components  of  the 
system.  However,  the  responsible  party  must  con- 
vince the  regulatory  agency  that  the  data  collected 
truly  represent  the  groundwater  system  and  that 
the  approach  taken  is  technically  sound.  While 
much  progress  has  been  made  toward  developing 
tools  and  strategies  for  adequately  characterizing 
disposal  sites,  additional  developments  are  needed 
in  both  monitoring  hardware  and  interpretive  tech- 
niques. (Lantz-PTT) 
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DEVELOPMENT  DOCUMENT  FOR  FINAL  EF- 
FLUENT GUIDELINKS  AND  NEW  SOURCE 
PERFORMANCE  STANDARDS  FOR  THE  ORE 
MINING  AND  DRESSING  POINT  SOURCE 
CATEGORY:  GOLD  PLACER  MINE  SUBCATE- 
GORY. 

Environmental  Protection  Agency,  Washington, 
DC.  Industrial  Technology  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 17790. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Final  Report,  May  1988.  276p,  61  fig,  97  tab,  56 
ref 

Descriptors:  'Mine  wastes,  'Water  pollution  con- 
trol, 'Standards,  'Gold,  'Mine  drainage,  Alaska, 
Regulations,  Economic  aspects,  Wastewater  treat- 
ment, Water  pollution  control. 

The  Clean  Water  Act  (CWA)  designates  various 
levels  of  technology  as  the  basis  for  effluent  limita- 
tions: best  practicable  technology  (BPT),  best 
available  technology  economically  achievable 
(BAT),  best  conventional  pollutant  control  tech- 
nology (BCT),  and  best  available  demonstrated 
technology  (BDT)  Effluent  limitations  guidelines 
based  on  the  application  of  BPT,  BAT,  and  BCT 
are  to  be  achieved  by  existing  sources.  To  gather 
the  technical  and  economic  information  necessary 
to  promulgate  a  regulation,  an  extensive  sampling 
and  analysis  effort  was  undertaken  during  the  1983, 
1984,  1985,  and  1986  mining  seasons.  As  part  of 
this  effort,  69  placer  mines  were  visited  by  EPA. 
Sampling  was  conducted  at  all  69  of  these  mines, 
and  treatability  testing  of  wastewater  was  per- 
formed on  63  of  them.  A  total  of  106  treatability 
tests  were  performed,  including  477  simple  settling 
and  59  chemically  assisted  settling  tests.  Many 
mining  operations,  including  those  visited  in  these 
investigations,  provided  economic  and  technical 
operating  information.  During  the  1986  mining 
season  there  were  over  450  active  commercial  gold 
placer  mines  in  the  United  States.  The  number  of 
operations  including  recreational  and  assessment 
mines  could  be  in  excess  of  1,000.  Approximately 
42%  of  these  commercial  mines  are  located  in 
Alaska.  Promulgation  of  this  regulation  is  expected 
to  have  greatest  impact  on  the  industry  in  Alaska, 
as  substantial  water  discharge  regulations  are  in 
place  for  the  gold  placer  mines  in  the  lower  48 
states.  (Lantz-PTT) 
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INTAKE   STRUCTURE   OPERATION    STUDY, 
LOST  CREEK  DAM,  OREGON. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  8A. 
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IMPACTS  OF  A  PROPOSED  COAL  MINE  IN 
THE  FLATHEAD  RIVER  BASIN. 

International  Joint  Commission-United  States  and 

Canada,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  4C. 
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SOME  BASIC  INFORMATION  FOR  THE 
MANAGEMENT  OF  URBAN  LAKES  NEAR 
PERTH,  WESTERN  AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

B.  A.  Carbon,  G.  A.  Bartle,  and  A.  M.  Murray. 

Technical   Memorandum   88/16,   December   1988. 

29p,  12  fig,  6  tab,  4  ref. 

Descriptors:  'Urban  areas,  'Lake  restoration, 
'Lakes,  'Water  management,  'Australia,  Perth, 
Water  level,  Surface-groundwater  relations,  Lake 
evaporation,  Lake  sediments,  Seasonal  variation, 
Nutrients,  Organic  matter. 

The  levels  of  water  in  the  shallow,  freshwater 
lakes,  and  their  contiguous  groundwaters,  fell  by  4 
to  5  mm  each  day  in  the  nearly  rainless  period 
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from  November  to  April  (summer),  but  were  re- 
charged during  the  wet  winter  and  spring.  In 
summer  there  was  an  increase  in  concentration  of 
inert  chloride  ion  in  the  lake  water  compared  to 
the  groundwater.  This  indicated  that  lake  waters 
evaporated  faster,  and  that  there  was  a  net  water 
flow  from  groundwaters  to  lakes.  In  winter  this 
was  reversed.  Mineral  concentrations,  and  ortho- 
phosphate  concentrations,  were  higher  in  lakes 
than  in  groundwaters.  During  parts  of  summer, 
when  phosphate  in  groundwater  was  0. 1  parts  per 
million  (ppm),  lake  water  concentrations  rose  from 
1  ppm  to  5-10  ppm,  reflecting  a  release  of  nutrients 
from  the  lake  bed.  The  lakes  had  a  distinct,  peaty 
lake  bed.  These  beds  were  usually  several  meters 
thick  and  consisted  mainly  of  organic  matter  with 
diatomaceous  earth.  They  contained  high  concen- 
trations of  nutrients,  with  up  to  15,000  ppm  of  total 
nitrogen  and  700  ppm  of  total  phosphorus.  The 
concentration  of  nitrogen  and  phosphorus  in  lake 
water  seemed  to  be  dependent  on  short-term  sorp- 
tion of  nutrients  from  the  lake  bed,  which  in  turn 
varied  with  pH  and  other  factors.  The  transient 
concentration  of  nutrients  in  lake  waters  gave  little 
indication  of  the  nutrient  reserves  of  the  lake 
water-lake  bed  system.  The  water  levels  in  lakes 
could  be  artificially  maintained  up  to  1  m  above 
the  surrounding  groundwater,  provided  water  was 
introduced  from  an  external  source  at  a  rate  of  10- 
30  millimeter/day.  (Author's  abstract) 
W90-00130 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION  QUANTIFICA- 
TION, STAGE  2.  VOLUME  I. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
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LNSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION  QUANTIFICA- 
TION, STAGE  2.  VOLUME  II. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  7C. 
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DETERMINATION  AND  ENHANCEMENT  OF 
ANAEROBIC  DEHALOGENATION:  DEGRA- 
DATION OF  CHLORINATED  ORGANICS  IN 
AQUEOUS  SYSTEMS. 

Battelle  Columbus  Div.,  OH.  Cellular  and  Molecu- 
lar Biology  Section. 

For  primary  bibliographic  entry  see  Field  5D. 
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FIELD  GUIDE  TO  THE  APPLICATION  OF 
DISPERSANTS  TO  OIL  SPILLS. 

CONCAWE,  The  Hague  (Netherlands). 

A.  Gillot,  G.  H.  R.  Aston,  P.  Bananzinga,  Y.  le 

Gal  la  Salle,  and  M.  J.  Mason. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89- 115984. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

Report  No.  2/88,  March  1988.  64p,  19  fig,  9  tab,  29 

ref,  4  append. 

Descriptors:  *Handbooks,  *Cleanup  operations, 
"Dispersants,  *Oil  spills,  *Water  pollution  treat- 
ment, Oil  pollution,  Weathering,  Safety,  Economic 
aspects,  Regulations. 

Choosing  the  most  appropriate  method  to  apply 
dispersant  on  to  an  oil  spill  is  essential  if  the  most 
effective  use  of  dispersants  is  to  be  achieved.  The 
objective  of  this  field  guide  is  to  describe  tech- 
niques presently  available  for  applying  dispersants, 
so  that  the  reader  is  in  a  better  position  to  decide 
on  the  system  of  application  to  ensure  best  effect. 
The  most  effective  dispersants  currently  available 
are  high  efficiency  concentrates,  developed  for 
undiluted  application  (i.e.  without  any  mixing  with 
seawater).  Dispersant  should  be  applied  as  moder- 
ately coarse  droplets,  with  diameters  in  the  range 
500-1000  micrometers  (um),  whether  application  is 
by  surface  vessel,  aircraft  or  land-based  equipment. 
The  use  of  dispersants  is  one  of  the  few  major 
options  available  for  responding  to  a  spill.  Howev- 
er, it  is  important  to  recognize  the  limitations  of 
dispersants,   in  particular   their  inability   to  treat 


highly  weathered  viscous  oils  and  water-in-oil 
emulsions.  Each  means  of  application  at  sea  has  its 
benefits.  Small  vessels  may  be  easily  deployed  in- 
shore, whereas  larger  vessels  and  equipment  can  be 
deployed  in  nearby  offshore  areas  for  long  periods. 
All  aircraft  offer  a  very  rapid  response  according 
to  their  range  and  payload,  while  large  aircraft 
with  their  relatively  high  rate  of  coverage  are 
particularly  suited  to  large  spills.  Although  aircraft 
operating  costs  are  high,  aerial  spraying  is  often 
cost-effective  when  compared  with  the  cost  of  the 
consequences  of  not  carrying  out  timely  treatment. 
Oil  spill  dispersants  are  skin  degreasing  chemical 
formulations  and,  whenever  handling  or  spraying 
is  being  carried  out,  personal  protective  equipment 
should  be  worn.  Spraying  equipment  should  be 
regularly  maintained  and  dispersants  carefully 
stored.  A  regular  check  on  the  efficiency  of  stored 
dispersants  should  be  carried  out.  As  with  all  emer- 
gency response  activities,  a  well  defined  plan 
should  be  maintained  and  training  exercises  regu- 
larly conducted.  (Lantz-PTT) 
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GROUND-WATER  MONITORING  COMPLI- 
ANCE PROJECTS  FOR  HANFORD  SITE  FA- 
CILITIES. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010687. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Progress  Report  for  the  Period  October  1  to  De- 
cember 31,  1987.  Report  No.  PNL-6536,  February 
1988.  92p,  15  fig,  12  tab,  13  ref,  append.  DOE 
Contract  DE-AC06-76RLO-1830. 

Descriptors:  *Groundwater  pollution,  "Observa- 
tion wells,  "Monitoring  wells,  "Radioactive 
wastes,  "Waste  disposal,  Monitoring,  Hazardous 
wastes,  Aquifers,  Groundwater  quality,  Landfills, 
Water  quality  control,  Hydrologic  data  collec- 
tions. 

This  report  documents  the  progress  of  four  Han- 
ford  Site  groundwater  monitoring  projects  for  the 
period  from  October  1  to  December  31,  1987.  The 
four  disposal  facilities  are  the  300  Area  Process 
Trenches,  183-H  Solar  Evaporation  Basins,  200 
Areas  Low-Level  Burial  Grounds,  and  Nonra- 
dioactive Dangerous  Waste  (NRDW)  Landfill. 
This  report  is  the  sixth  in  a  series  of  periodic  status 
reports;  the  first  five  cover  the  period  from  May  1, 
1986  to  September  30,  1987.  This  report  satisfies 
the  requirements  of  Section  17B(3)  of  the  Consent 
Agreement  and  Compliance  Order  issued  by  the 
Washington  State  Department  of  Ecology  (1986b) 
to  the  US  Department  of  Energy-Richland  Oper- 
ations Office.  During  this  reporting  period,  field 
activities  consisted  of  completing  repairs  on  two 
monitoring  wells  around  the  183-H  Basins  and 
completing  construction  of  the  last  10  of  35  moni- 
toring wells  around  the  200  Areas  Burial  Grounds. 
These  wells  were  completed  by  November  30, 
1987,  in  compliance  with  the  above-referenced 
Compliance  Order.  Pretest  hazardous  chemical 
analyses  of  groundwater  samples  and  aquifer  tests 
were  conducted  in  the  200  Area  wells  where  possi- 
ble. The  data  are  presented  in  this  report.  Analyti- 
cal results  for  the  300  Area,  183-H,  and  the 
NRDW  Landfill  indicate  no  deviations  from  the 
established  trends  reported  in  previous  progress 
reports.  (Lantz-PTT) 
W90-00153 


BLUEPRINT  FOR  THE  ENVIRONMENT:  A 
PLAN  FOR  FEDERAL  ACTION. 

Howe  Brothers,  Salt  Lake  City.  1989.  335p.  Edited 
by  T.  Allan  Comp. 

Descriptors:  "Environmental  policy,  "Political  as- 
pects, "Environmental  protection,  "Management 
planning,  Federal  jurisdiction,  Water  pollution  pre- 
vention,  Standards,   Governmental   interrelations. 

Before  the  floods  and  fires  and  droughts  and  pollu- 
tion of  the  summer  of  1988,  America's  environ- 
mental leaders  met  to  develop  a  new  approach  to 
their  environmental  concerns.  It  was  to  be  non- 
partisan in  its  development  and  focused  on  the 
President  and  the  offices  that  make  up  the  Execu- 
tive branch  of  government.  It  was  to  cover  every 
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aspect  of  environmental  concern-it  was  to  be  a 
Blueprint  for  the  Environment.  When  finally  pre- 
sented to  President-elect  Bush  on  November  30, 
1988,  the  Blueprint  was  over  1500  pages  in  length, 
containing  nearly  730  individual  recommendations 
for  needed  federal  action  within  the  environment. 
Each  of  the  original  Blueprint  recommendations, 
contained  on  a  single  sheet  of  paper,  is  directed  to 
a  specific  assistant  secretary  or  administrator 
within  a  specific  cabinet  office.  The  front  side 
contains  the  particular  office  to  which  the  recom- 
mendations is  directed,  a  brief  recommendation 
statement  and  several  paragraphs  of  explanatory 
text.  The  back  side  contains  the  budget  saving  or 
expenditure  that  results  from  this  specific  recom- 
mendation, both  the  House  and  Senate  committees 
and  subcommittees  involved  with  the  particular 
issue  and  relevant  studies  on  the  topic.  It  also  lists 
other  related  federal  programs,  some  of  the  best 
sources  of  expertise  from  among  the  Blueprint 
participants,  and,  on  occasion,  specific  implementa- 
tion steps  and  a  budget  history  of  the  office  or 
program  involved.  Each  federal  department,  from 
Agriculture  to  Treasury,  is  preceded  by  a  short 
summary  text  to  acquaint  the  reader  with  the  larg- 
est issues  facing  that  particular  department  and 
some  of  its  history  as  well.  Most  of  the  original 
Blueprint  recommendations  are  reproduced  here. 
A  total  of  5 1 1  approaches  to  national  environmen- 
tal problems  each  one  a  reasoned  solution  for  a 
specific  concern  best  addressed  by  the  federal  gov- 
ernment. Blueprint  for  the  Environment  has 
become  a  checklist  for  responsible  federal  action,  a 
guide  to  the  complex  workings  of  the  government 
and  a  clear  indication  of  the  impact  of  federal 
environmental  action-or  inaction.  (Lantz-PTT) 
W90-00161 


EVALUATION  OF  MILITARY  FIELD-WATER 
QUALITY.  VOLUME  4.  HEALTH  CRITERIA 
AND  RECOMMENDATIONS  FOR  STAND- 
ARDS. PART  1:  CHEMICALS  AND  PROPER- 
TIES OF  MILITARY  CONCERN  ASSOCIATED 
WITH  NATURAL  AND  ANTHROPOGENIC 
SOURCES. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-013813. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  UCRL-2 1008- Vol.  4-Pt.  1,  February 
1988.  265p.  Edited  by  Jeffrey  I.  Daniels.  Depart- 
ment of  the  Army  Project  82PP2817. 

Descriptors:  "Water  quality  standards,  "Water 
quality  control,  "Public  health,  "Drinking  water, 
Field  tests,  Turbidity,  Color,  Dissolved  solids, 
Chlorides,  Magnesium,  Sulfates,  Arsenic,  Cyanide, 
Pesticides,  Biodegradation,  Organic  compounds. 

The  recommended  standards  for  drinking  water 
for  field  water  constituents  and  properties  of  mili- 
tary concern,  are  applicable  only  to  military  per- 
sonnel deployed  in  the  field  and  they  are  meant  to 
protect  against  performance-degrading  effects  re- 
sulting from  the  ingestion  of  field  water.  Standards 
are  recommended  that  address  both  short-term  (< 
7  days)  and  long-term  <  1  yr  but  >  7  days)  field 
water  consumption  at  rates  of  5  and  15  L/day. 
Turbidity  and  color  are  the  physical  properties  of 
concern  because  they  can  adversely  impact  the 
organoleptic  quality  (e.g.,  taste,  odor,  or  appear- 
ance) of  field  water  and  thereby  lead  to  reduced 
water  consumption  and  subsequent  involuntary  de- 
hydration, which  can  degrade  performance.  Total 
dissolved  solids,  chloride,  magnesium,  sulfate,  inor- 
ganic arsenic,  cyanide,  the  pesticide  lindane,  and 
metabolites  of  aquatic  algae  and  associated  bacteria 
(i.e.,  geosmin  and  2-methylisoborneol)  are  the 
chemical  constituents  of  concern  because  they  can 
be  responsible  for  degrading  performance  directly 
as  a  consequence  of  their  toxic  properties  and/or 
indirectly  by  adversely  affecting  the  organoleptic 
quality  of  field  water,  which  can  result  in  reduced 
water  consumption  and  an  increased  risk  of  dehy- 
dration. (See  W90-00164  thru  W90-00173)  (Au- 
thor's abstract) 
W90-O0163 


TURBIDITY  AND  COLOR. 
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California  Univ.,  Richmond.  Sanitary  Engineering 
and  Environmental  Health  Research  Lab. 
A.  W.  Olivieri,  R.  C.  Cooper,  and  R.  E.  Danielson. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1 :  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL--21008- 
Vol.4-Pt.  1,  February  1988.  p  11-44,  5  fig,  5  tab,  27 
ref,  2  append. 

Descriptors:  *Water  quality  control,  *Turbidity, 
•Color,  *Drinking  water,  Odors,  Standards, 
Microorganisms,  Disinfection,  Chlorination,  Food 
habits,  Attitudes,  Aesthetics,  Organoleptic  proper- 
ties, Food  habits,  Attitudes,  Aesthetics,  Organolep- 
tic properties. 

Data  is  presented  that  relate  the  percent  of  military 
personnel  that  would  drink  water  with  varying 
levels  of  turbidity,  color,  and  odor.  The  data  sug- 
gest that  approximately  a  third  of  military  person- 
nel might  reject  field  water  that  meets  existing 
military  standards  (5  units  of  turbidity  and  50  units 
of  color).  However,  a  turbidity  level  <  or  =  to  1 
nephelometric-turbidity  unit  (NTU)  not  only 
would  tend  to  improve  the  efficacy  of  disinfection 
for  most  infectious  microorganisms  (the  protozoa 
Giardia  and  Cryptosporidium  are  notable  excep- 
tions), but  also  would  reduce  the  percentage  of 
military  personnel  that  may  refuse  to  drink  the 
water  and  become  susceptible  to  the  performance 
degrading  effects  of  dehydration  to  levels  as  low  as 
2%,  if  the  color  and  odor  are  absent.  It  is  recom- 
mended that  the  existing  turbidity  standard  of  S 
units  be  changed  to  1  NTU,  and  that  the  existing 
color  standard  be  changed  to  15  color  units  for 
long-term  (<  1  yr)  exposure  and  50  color  units  for 
short-term  (<  6  d)  exposure  because:  (1)  color  is 
not  directly  associated  with  health  effects;  and  (2) 
these  color  levels,  although  noticeable,  can  be  con- 
sidered tolerable  for  military  populations  from  an 
organoleptic  or  aesthetic  standpoint.  (See  also 
W90-00163)  (Lantz-PTT) 
W90-00164 


TOTAL  DISSOLVED  SOLIDS. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
J.  I.  Daniels,  and  D.  W.  Layton. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1 :  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL-21008- 
Vol.4-Pt.  1,  February  1988.  p  45-61,  2  fig,  4  tab,  22 
ref. 

Descriptors:  'Water  quality  control,  'Dissolved 
solids,  'Drinking  water,  Taste,  Standards,  Public 
health,  Food  habits,  Attitudes. 

After  assessing  health  effects  literature,  it  can  be 
concluded  that  high  total  dissolved  solids  (TDS) 
concentrations  are  not  clearly  linked  with  specific 
health  effects;  however,  high  TDS  concentrations 
in  water  will  make  the  taste  of  the  water  objection- 
able to  many  individuals,  causing  them  to  reject  it. 
In  some  situations,  these  individuals  could  become 
susceptible  to  dehydration,  which  could  lead  to 
performance  degrading  effects.  One  methodology 
from  the  literature  is  used  to  estimate  the  propor- 
tion of  field  personnel  that  would  refuse  to  drink 
water  based  on  TDS  content.  Recommendations 
were  then  developed  for  TDS  standards  for  mili- 
tary field  water  supplies  based  on  this  computa- 
tional procedure.  According  to  the  calculations, 
consideration  should  be  given  to  lowering  the 
present  military  field  water  quality  standard  for 
TDS  from  1500  mg/L  to  1000  mg/L.  This  reduc- 
tion would  reduce  the  percentage  of  the  military 
population  that  might  refuse  to  drink  the  water 
from  approximately  7%  for  a  1500  mg/L  TDS 
standard  to  about  2%  for  the  1000  mg/L  TDS 
standard.  Additionally,  the  2%  figure  probably 
could  be  lowered  even  more  if  proper  water  con- 
sumption discipline  were  enforced.  A  1000  mg/L 
TDS  standard  should  also  minimize  an  increase  in 
laxative  effects  from  elevated  TDS  among  the 
military  population  consuming  the  water  and  possi- 
bly accelerate  the  adaptation  process  for  those 
individuals  accustomed  to  the  taste  of  water  with 
lower  TDS.   (See  also  W90-00163)  (Lantz-PTT) 


W90-00165 


CHLORIDE. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
J.  I.  Daniels,  and  D.  W.  Layton. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1 :  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL--21008- 
Vol.4-Pt.  1,  February  1988.  p  62-81,  2  fig,  4  tab,  27 
ref. 

Descriptors:  'Water  quality  control,  'Chlorides, 
•Drinking  water,  Public  health,  Reverse  osmosis, 
Field  tests,  Water  quality,  Standards,  Attitudes, 
Food  habits. 

This  chapter  recommends  drinking  water  stand- 
ards for  the  chloride  anion  (Cl(-))  in  military  field 
water  supplies.  The  relationship  between  health 
effects  and  chloride  concentrations  in  drinking 
water  supplies  is  poorly  documented.  However, 
the  available  evidence  suggests  that  chloride  will 
give  water  an  objectionable  taste  for  many  individ- 
uals at  concentrations  well  below  those  that  cause 
laxative  effects.  Consequently,  individuals  that 
refuse  to  drink  such  poor-tasting  water  are  suscep- 
tible to  dehydration  in  situations  where  large  sweat 
losses  must  be  replaced  by  increased  water  intake. 
Because  chloride  is  a  constituent  of  the  total  dis- 
solved solids  (TDS)  content  of  water  (particularly 
field  water  that  has  been  processed  through  a 
reverse  osmosis  water  purification  unit  (ROWPU), 
and  because  both  TDS  and  chloride  cause  an  ob- 
jectionable taste,  the  chloride  concentration  is  con- 
verted to  a  TDS  content  for  the  water.  Then  the 
proportion  of  the  military  population  that  will 
refuse  to  drink  water  is  estimated  quantitatively, 
based  on  the  TDS  concentration.  Using  this  com- 
putational procedures,  chloride  standards  for  mili- 
tary field  water  supplies  are  recommended;  the 
present  field  water  quality  standard  for  chloride, 
600  mg/L  for  both  short-term  (7  day)  and  long- 
term  (1  yr)  exposure  periods,  could  be  retained 
because  only  about  2%  of  the  military  population 
will  refuse  to  drink  such  water.  (See  also  W90- 
00163)  (Lantz-PTT) 
W90-0O166 


MAGNESIUM. 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

R.  Scofield,  and  D.  P.  H.  Hsieh. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1:  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL--21008- 
Vol.4-Pt.  1,  February  1988.  p  82-98,  2  tab,  47  ref. 

Descriptors:  'Magnesium,  'Water  quality  control, 
'Drinking  water,  Public  health,  Potable  water, 
Water  quality,  Water  quality  standards. 

The  objective  of  this  chapter  is  to  develop  and 
recommend  a  drinking  water  standard  for  the  mag- 
nesium ion  (Mg(2  +  )).  High  levels  of  Mg  in  water 
are  of  concern  because  they  can  produce  diarrhea 
and  thereby  disrupt  the  normal  water  balance  of 
military  personnel,  particularly  in  hot  climates.  A 
no-effects  concentration  was  determined  by  esti- 
mating a  single  no-effect  dose  and  calculating  the 
concentration  that  would  result  if  the  dose  were 
diluted  into  the  volume  of  water  suggested.  Thus, 
the  recommended  standard  for  Mg(2  +  )  is  30  mg/ 
L  for  a  water  consumption  rate  of  15  L/d,  and  100 
mg/L  for  a  water  consumption  rate  of  5  L/d.  (See 
also  W90-00163)  (Author's  abstract) 
W90-00167 


SULFATE. 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

R.  Scofield,  and  D.  P.  H.  Hsieh. 

IN:  Evaluation  of  Military  Field-Water  Quality. 

Volume  4.  Health  Criteria  and  Recommendations 

for  Standards.  Part  1 :  Chemicals  and  Properties  of 

Military  Concern  Associated  with  Natural  and  An- 


thropogenic Sources.  Report  No.  UCRL--21008- 
Vol.4-Pt.  1,  February  1988.  p  99-119,  5  tab,  41  ref 

Descriptors:   'Sulfate*,   'Drinking  water,   'Water 
quality  control.  Potable  water,  Standards,  Public 

health. 

The  purpose  of  this  chapter  is  to  develop  and 
recommend  a  drinking  water  standard  for  sulfate 
(S04(2-))  in  military  field  water  supplies.  High 
levels  of  sulfate  are  of  concern  because  they  can 
produce  diarrhea  and  thereby  disrupt  the  normal 
water  balance  of  soldiers,  particularly  in  hot  cli- 
mates. A  no-effects  concentration  was  determined 
by  estimating  a  single  no-effect  dose  and  calculat- 
ing the  concentration  that  would  result  if  the  dose 
were  diluted  into  the  volume  of  water  suggested  to 
be  consumed  daily  by  military  personnel.  Thus,  the 
recommended  standard  for  S04(2-)  is  100  mg/L 
for  a  water  consumption  rate  of  15  L/d,  and  300 
mg/L  for  a  water  consumption  rate  of  5  L/d.  (See 
also  W90-00163)  (Author's  abstract) 
W90-O0168 


ARSENIC. 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

R.  Scofield,  and  D.  P.  H.  Hsieh. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1:  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL-21008- 
Vol.4-Pt.  1,  February  1988.  p  120-152,  4  tab,  94  ref. 

Descriptors:  'Water  quality  control,  'Arsenic, 
•Drinking  water,  Potable  water,  Water  quality, 
Standards. 

The  purpose  of  this  chapter  is  to  develop  criteria 
and  recommend  military  drinking  water  standards 
for  inorganic  arsenic.  The  recommended  standards 
are  intended  to  prevent  performance  degradation 
or  irreversible  effects  in  troops  who  will  be  ex- 
posed to  water  that  contains  arsenic  for  up  to  7  d 
or  up  to  1  yr.  Based  on  human  no-effect  levels,  7-d 
and  1-yr  standards  are  calculated  assuming  both  a 
15  L/d  and  a  5  L/d  water  consumption  rate. 
Uncertainties  and  assumptions  in  the  standards  are 
identified  and  explained  to  allow  maximum  flexibil- 
ity in  administration.  For  an  assumed  daily  water 
consumption  of  15  L,  the  recommended  standards 
are  100  micrograms/L  for  a  period  up  to  7  d  and 
20  micrograms/L  for  a  period  up  to  1  yr.  For  an 
assumed  daily  water  consumption  of  5  L,  the  rec- 
ommended standards  are  300  micrograms/L  for  a 
period  up  to  7  d  and  60  micrograms/L  for  a  period 
up  to  1  yr.  (See  also  W90-00163)  (Author's  ab- 
stract) 
W90-00169 


CYANIDE. 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

R.  Scofield,  D.  W.  Layton,  G.  DeNike,  K. 
Heckman,  and  D.  P.  H.  Hsieh. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1 :  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL-21008- 
Vol.4-Pt.  1,  February  1988.  p  153-197,  1  fig,  4  tab, 
138  ref. 

Descriptors:  'Cyanide,  'Drinking  water,  'Water 
quality  control,  Potable  water,  Standards,  Water 
quality,  Public  health,  Model  studies,  Pharmaco- 
kinetics. 

The  objective  of  this  chapter  is  to  develop  criteria 
and  recommend  military  standards  for  cyanide  in 
drinking  water.  These  standards  are  intended  to 
prevent  performance  degradation  or  irreversible 
effects  in  troops  exposed  for  periods  of  up  to  either 
7  d  or  1  yr  to  water  that  contains  cyanide.  The 
recommended  standards  are  calculated  with  a  one- 
compartment  pharmacokinetic  model  and  are 
based  on  the  assumption  that  0.5  mg/L  is  the 
maximum  tolerable  concentration  of  cyanide  in 
whole  blood.  For  an  assumed  water  consumption 
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rate  of  15  L/d,  the  recommended  standard  is  2 
mg/L  for  a  5  L/d  consumption  rate,  the  recom- 
mended standard  is  6  mg/L.  (See  also  W90-00163) 
(Author's  abstract) 
W90-00170 


LINDANE. 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

R.  Scofield,  A.  Raha,  J.  Kelly-Reif,  and  D.  Hsieh. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1:  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL--21008- 
Vol.4-Pt.  1,  February  1988.  p  198-237,  9  tab,  115 
ref. 

Descriptors:  'Lindane,  *Water  quality  control, 
•Drinking  water,  Standards,  Public  health,  Potable 
water,  Organic  compounds. 

In  this  chapter,  drinking  water  standards  for  lin- 
dane are  developed  and  recommended.  The  rec- 
ommended standards  are  intended  to  prevent  per- 
formance degrading  or  irreversible  effects  in 
troops  who  will  be  exposed  to  lindane-containing 
water  for  up  to  either  7  d  or  1  yr.  The  7  d  and  1  yr 
standards  are  calculated  assuming  both  1 5  L/d  and 
5  L/d  water  consumption  rates.  Uncertainties  and 
assumptions  associated  with  the  recommended 
standards  are  identified  and  explained  to  allow 
maximum  flexibility  in  administration.  For  an  as- 
sumed daily  rate  of  water  consumption  of  15  L,  the 
recommended  standard  is  0.2  mg/L  for  an  expo- 
sure period  up  to  either  7  d  or  1  yr.  For  an 
assumed  daily  rate  of  water  consumption  of  5  L, 
the  recommended  standard  is  0.6  mg/L  for  an 
exposure  period  up  to  either  7  d  or  1  yr.  (See  also 
W90-00163)  (Author's  abstract) 
W90-00171 


ALGAE  AND  ASSOCIATED  AQUATIC  BACTE- 
RIA. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
M.  A.  Nelson,  and  J.  I.  Daniels. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1:  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL-21008- 
Vol.4-Pt.  1,  February  1988.  p  238-253,  2  tab,  46  ref. 

Descriptors:  *Aquatic  bacteria,  *Algae,  *Water 
quality  control,  'Drinking  water,  Microorganisms, 
Potable  water,  Biodegradation,  Taste,  Odors,  Bio- 
chemistry. 

Algae  and  associated  aquatic  microorganisms  are 
commonly  found  in  fresh  and  marine  waters.  Many 
of  these  microorganisms  have  been  identified  as  the 
source  of  taste  and  odor  (organoleptic)  problems  in 
surface  waters,  particularly  drinking  water  reser- 
voirs. Two  of  these  microorganisms,  cyanobacteria 
(blue-green  algae)  and  actinomycetes  (Gram-posi- 
tive filamentous  bacteria  that  grow  in  close  asso- 
ciation with  cyanobacteria),  are  important  from  the 
perspective  of  military  field  water  quality  because 
they  can  release  the  compounds  geosmin  and  2- 
methylisoborneol  (MIB),  into  water.  These  sub- 
stances are  persistent  and  can  cause  taste  and  odor 
problems  at  extremely  low  concentrations.  Fur- 
thermore, cyanobacteria  are  the  source  of  other 
biochemicals  (i.e.,  alkaloid,  lipopolysaccharide,  and 
polypeptide  compounds)  that  are  considered  to  be 
toxic  to  animals  and  therefore  to  man.  In  this 
chapter,  the  potential  impact  field  water  containing 
these  biochemicals  can  have  on  the  performance  of 
military  personnel  if  they  consume  such  water,  is 
discussed.  Field  water  quality  standards  are  recom- 
mended for  the  taste-causing  and  odor-causing 
biochemicals,geosmin  and  MIB,  because  data  are 
sufficient  to  support  such  recommendations.  (See 
also  W90-O0163)  (Author's  abstract) 
W90-00172 


RESEARCH  RECOMMENDATIONS. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
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D.  W.  Layton,  and  J.  I.  Daniels. 
IN:  Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommendations 
for  Standards.  Part  1 :  Chemicals  and  Properties  of 
Military  Concern  Associated  with  Natural  and  An- 
thropogenic Sources.  Report  No.  UCRL--21008- 
Vol.4-Pt.  1,  February  1988.  p  254-261,  7  ref. 

Descriptors:  'Research  priorities,  'Water  quality 
control,  Standards,  Public  health,  Toxicity,  Tur- 
bidity, Disinfection,  Magnesium,  Sulfates,  Chlor- 
ides,  Arsenic,   Bacteria,   Lindane,   Water  quality. 

The  field  water  quality  standards  recommended 
for  adoption  by  the  Armed  Forces  of  the  United 
States  were  developed  in  the  face  of  limited  and 
sometimes  discordant  data.  Research  necessary  to 
reduce  important  sources  of  uncertainty  or  to 
strengthen  the  scientific  basis  of  the  recommended 
standards  is  described.  This  research  should  in- 
clude human  studies  with  military  personnel  under 
field  conditions  so  that  the  relationship  between 
the  organoleptic  properties  of  water  and  the  desire 
to  consume  such  water  is  made  more  clear.  Also, 
toxicological  and  pharmacological  studies  employ- 
ing suitable  animal  models  should  be  performed  to 
explain  the  mechanisms  of  action  of  the  more  toxic 
substances  such  as  arsenic,  and  cyanide.  Finally, 
future  research  should  examine  the  synergistic  ef- 
fects that  combinations  of  constituents  in  field 
water  can  have  on  military  performance.  Among 
the  most  important  research  studies  recommended 
are  those  addressing:  (1)  the  relationship  between 
turbidity  and  disinfection;  (2)  the  effects  of  magne- 
sium and  sulfate  with  respect  to  the  organoleptic 
and  laxative  properties  of  total  dissolved  solids;  (3) 
the  precise  implications  of  chloride  with  respect  to 
operation  of  reverse  osmosis  water  purification 
units;  (4)  the  nature  of  the  human  health  effects 
associated  with  different  chemical  species  of  ar- 
senic; (5)  the  importance  of  excretion  pathways, 
such  as  sweating,  with  regard  to  cyanide  detoxifi- 
cation and  elimination;  (6)  the  dose-response  rela- 
tionship for  lindane  with  regard  to  subtle  neurolog- 
ical changes  and  military  performance;  and  (7)  the 
consequences  of  ingesting  water  containing  con- 
centrations of  toxins  released  by  cyanobacteria. 
(See  also  W90-00163)  (Author's  abstract) 
W90-00173 


OIL  SPILL  RECOVERY:  OIL  BOOMS  AND 
SKIMMERS,  JANUARY,  1971-OCTOBER,  1988: 
CITATIONS  FROM  THE  U.S.  PATENT  BIBLI- 
OGRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-870258, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
October  1988.  46p. 

Descriptors:  'Patents,  'Oil  spills,  'Bibliographies, 
'Cleanup  operations,  'Oil  recovery,  Oil  skimmers, 
Dispersants,  Microbial  degradation,  Beaches,  Ul- 
trasonics. 

This  bibliography  contains  127  citations  of  selected 
patents  concerning  booms,  skimmers,  and  skim- 
ming techniques  for  oil  spill  recovery.  Selected 
patents  include  oil  absorbent  materials,  dispersants, 
floating  booms,  methods  and  equipment  for  oil  spill 
containment  and  collection,  marine  barriers,  cryo- 
genic beach  cleaners,  microbial  materials,  and  ul- 
trasonic oil  removal.  Citations  concerning  oil- 
water  separation  for  non-oil  spill  recovery  applica- 
tions are  excluded  and  examined  in  a  separate 
bibliography.  (Author's  abstract) 
W90-00183 


SUPERFUND  RECORD  OF  DECISION  (EPA 
REGION  2)  LOVE  CANAL,  NIAGARA  FALLS, 
NEW  YORK,  OCTOBER  1987.  SECOND  REME- 
DIAL ACTION. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 117428. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-88/055,  October 
1987.  76p,  2  fig,  5  tab. 
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Descriptors:  'Remedial  action,  'Water  pollution 
treatment,  'Superfund,  'Love  Canal,  'Water  pol- 
lution sources,  'Cleanup  operations,  New  York, 
Waste  disposal,  Dioxin,  Sediments,  Costs,  Lea- 
chates. 

The  Love  Canal  site  is  located  in  the  southeast 
corner  of  the  city  of  Niagara  Falls  and  is  approxi- 
mately one-quarter  mile  north  of  the  Niagara 
River.  The  canal  was  one  of  two  initial  excavations 
designed  to  provide  inexpensive  hydroelectric 
power  for  industrial  development  around  the  turn 
of  the  20th  century.  Hooker  Chemicals  and  Plas- 
tics Corporation  (Hooker),  now  Occidental  Chemi- 
cal Corporation,  disposed  of  over  21,000  tons  of 
chemical  wastes,  including  dioxin  tainted  trichloro- 
phenols,  into  Love  Canal  between  1942  and  1953. 
In  the  mid  to  late  1970s,  continued  periods  of  high 
precipitation  contributed  to  water  accumulation  in 
the  disposal  area  causing  chemically-contaminated 
leachate  to  be  carried  to  the  surface  and  into 
contact  with  residential  basement  foundations. 
Also,  dioxin  and  other  contaminants  migrated  from 
Love  Canal  to  the  sewers  which  have  outfalls  to 
nearby  creeks.  The  remedial  program  at  Love 
Canal  has  been  extensive  and  occurred  in  two 
phases.  Phase  one  consisted  of  measures  aimed  at 
site  containment.  Phase  two  is  directed  at  remedi- 
ating contaminated  drainage  tracts.  Approximately 
30,400  cu  yd-40,900  cu  yd  of  creek  and  sewer 
sediments  are  contaminated  with  2,3,7,8-tetrachlor- 
odibenzo-p-dioxin,  commonly  referred  to  as  dioxin. 
The  selected  remedial  action  for  this  site  includes: 
construction  of  an  onsite  dewatering/containment 
facility  (DCF)  to  include  a  separate  construction/ 
demolition  debris  facility  (CDF);  onsite  contain- 
ment of  sewer  and  creek  sediments  in  the  DCF 
prior  to  thermal  destruction  in  a  transportable  ther- 
mal destruction  unit;  onsite  storage  in  the  DCF  of 
leachate  treatment  residuals  and  other  material 
generated  as  a  result  of  remediation;  onsite  storage 
of  uncontaminated  debris  in  the  CDF;  onsite  dis- 
posal of  non-hazardous  thermal  treatment  residuals 
to  avoid  disturbance  of  the  existing  cap;  and  scal- 
ing down  of  the  DCF  to  only  include  the  construc- 
tion/demolition debris  material.  The  estimated 
present  worth  cost  for  this  remedial  action  ranges 
from  $26,400,000  to  $31,400,000.  (Author's  ab- 
stract) 
W90-00235 


GROUNDWATER  RESTORATION  FIELD 
TEST  AT  THE  HOE  CREEK  UNDERGROUND 
COAL  GASIFICATION  SITE. 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 
J.  S.  Nordin,  W.  Barrash,  and  B.  T.  Nolan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008735. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/MC/ 11076-2454,  February 
1988.  30p,  5  fig,  8  tab,  1 1  ref.  DOE  Contract  DE- 
FC21-86MC 11076. 

Descriptors:  'Water  pollution  treatment,  'Water 
quality  control,  'Coal  gasification,  'Groundwater 
pollution,  'Groundwater  management,  Injection 
wells,  Phenols,  Field  tests. 

Two  million  gallons  of  groundwater  were  pumped 
from  wells  adjacent  to  the  Hoe  Creek  II  under- 
ground coal  gasification  cavity,  passed  through 
filters  and  carbon  adsorbers,  and  reinjected  into 
the  cavity.  Phenol  was  the  target  compound  of  the 
water  treatment  system.  The  phenol  concentration 
in  groundwater  pumped  from  well  WS-10  de- 
creased from  974  parts  per  billion  (ppb)  when 
treatment  began  on  July  2,  1987,  to  about  200  ppb 
when  treatment  ceased  on  August  29,  1987.  Phenol 
concentrations  in  groundwater  pumped  from  well 
WS-22  fluctuated  during  the  tests,  but  they  de- 
creased to  the  150  to  200  ppb  of  treated  water 
reinjected  into  the  Hoe  Creek  II  cavity  was  below 
detectable  limits  (<  20  ppb).  Pumping  rates  were 
about  18  gallons  per  minute  (gpm)  from  well  WS- 
1 10  and  6  to  7  gpm  from  well  WS-22.  Hoe  Creek  is 
located  approximately  20  miles  southwest  of  Gil- 
lette, WY.  (Author's  abstract) 
W90-00245 
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Group  5G — Water  Quality  Control 

TECHNICAL  AND  ECONOMIC  DATA  DEVEL- 
OPMENT CONCERNING  THE  LUST  PRO- 
GRAM. 

Eastern  Research  Group,  Inc.,  Arlington,  MA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-012308. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/PE/16037--T3,  February  1987. 
67p,  1  fig,  28  tab. 

Descriptors:  *Model  studies,  'Economic  aspects, 
•Fuel,  'Underground  storage,  'Water  pollution 
prevention,  'Water  quality  control,  'Gasoline, 
'Leakage,  Waste  disposal,  Waste  management,  Un- 
derground waste  disposal,  Oil  industry,  Water  pol- 
lution sources,  Model  studies. 

The  US  EPA  is  developing  a  regulatory  program 
to  prevent  groundwater  contamination  due  to  leak- 
ing underground  storage  tanks  (LUST).  These 
tanks  are  used  by  all  gasoline  service  stations  and 
by  a  number  of  other  energy-related  industries. 
New  regulations  under  the  EPA  LUST  program 
are  expected  to  allow  installation  of  only  corro- 
sion-resistant tanks  (e.g.,  fiberglass  tanks)  and  to 
require  replacement  of  some  existing  steel  tanks. 
This  report  describes  the  EPA  program  and  pre- 
sents technical,  economic,  and  financial  back- 
ground information  on  the  energy  industries  likely 
to  be  affected.  This  information  will  be  used  in 
future  studies  to  examine  the  economic  impact  of 
the  LUST  regulations.  A  review  of  data  on  exist- 
ing underground  storage  tanks  was  performed  to 
identify  the  energy  industries  likely  to  be  impacted 
by  the  LUST  regulations.  Gasoline  service  sta- 
tions, accounting  for  800,000  of  the  2.3  million 
underground  tanks  in  place,  is  the  primary  affected 
industry.  Petroleum  refineries  with  large  tank 
farms  and  utility  companies  with  underground 
tanks  for  their  vehicle  fleets  may  also  be  impacted 
by  the  LUST  requirements.  Although  not  an 
energy  industry,  the  trucking  industry  also  was 
selected  for  detailed  analysis  because  of  the  preva- 
lence of  underground  tanks  in  the  industry  and  its 
importance  to  energy  delivery  and  other  vital  eco- 
nomic activities.  For  the  four  industries  of  interest 
(gasoline  service  stations,  petroleum  refineries,  util- 
ities, and  trucking  establishments),  industry  profiles 
and  prepared  and  representative  or  'model'  facili- 
ties were  defined.  The  industry  profiles  described 
the  size,  activities,  and  economic  condition  of  the 
industry.  Model  facilities  within  each  industry 
were  defined  to  represent  typical  storage  tank 
characteristics  (including  the  age,  number,  size, 
and  corrosion-related  characteristics  of  under- 
ground tanks)  and  typical  economic/financial  con- 
ditions (including  income  statements,  balance 
sheets,  and  financial  ratios).  The  model  facilities  as 
defined  here  can  be  used  in  later  studies  to  analyze 
the  economic  impact  of  the  LUST  program  as  the 
regulations  are  issued.  (Lantz-PTT) 
W90-00249 


EVALUATION  OF  PROPOSED  DREDGED 
MATERIAL  DISPOSAL  ALTERNATIVES  FOR 
NEW  YORK/NEW  JERSEY  HARBOR,  PHASE 
I. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
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LIMING  PROJECT  HAERSKOGEN  1976-1986: 
WATER  CHEMICAL  AND  BIOLOGIC  RE- 
SPONSE ON  LIMING  IN  SEVEN  WEST  SWED- 
ISH LAKES  (KALKNINGSPROJEKTET  HARS- 
KOGEN  1976-1986:  VATTENKEMISK  OCH  BI- 
LOGISK  RESPONS  PA  KALKNINGSAT- 
GARDER  I  SJU  VASTSVENSKA  SJOAR). 
Swedish  Environmental  Research  Inst.,  Stock- 
holm. 
I.  Alenaes. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-752910/ 
GAR.  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  December  1986.  60p,  25  fig,  7  tab,  14 
ref.  English  summary. 

Descriptors:  'Acid  rain,  'Sweden,  'Lime,  'Lakes, 
'Lake  restoration,  'Acidic  water,  Limestone, 
Aquatic  life,  Fish,  Invertebrates. 


This  report  describes  a  liming  project  where  2000 
tons  of  limestone  were  spread  in  seven  lakes  on  the 
Swedish  west  coast.  Six  different  limestone  prod- 
ucts and  six  different  application  techniques  were 
tested.  The  overall  results  are  very  positive, 
though  acid  surges  were  documented.  50-95%  of 
the  applied  limestone  was  dissolved  during  1977- 
85.  Fish  reproduction  improved  and  benthic  inver- 
tebrates showed  long-term  expansion  within  and 
between  lakes;  valuable  knowledge  to  be  used  in 
future  designing  of  biological  applied  liming  strate- 
gies was  obtained.  (Author's  abstract) 
W90-00270 


CURRENT  APPROACHES  TO  DEVELOPING 
SEDIMENT  QUALITY  CRITERIA. 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00311 


CHARMED  LIFE  OF  A  LAKE  CALLED  PRAI- 
RIE ROSE. 

C.  E.  Little. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.43,  No.  6,  p  459-461. 

Descriptors:  'Agricultural  runoff,  'Iowa,  'Sedi- 
mentation, 'Lake  restoration,  'Terracing,  'Soil 
erosion,  Environmental  policy,  Slope  stabilization, 
Lakes,  Dredging. 

The  federal  Rural  Clean  Water  Program  has  been 
instrumental  in  saving  Iowa's  Prairie  Rose  Lake. 
By  the  end  of  the  1970s,  rowcrop  farming  of  the 
steep  hills  surrounding  the  lake  was  causing  26,000 
tons  of  sediment  to  be  deposited  into  the  lake 
annually.  In  1980  the  lake  was  dredged  and  the 
following  year  37  of  the  area's  44  farmers  agreed 
to  implement  a  water  quality  plan.  Through  tech- 
niques such  as  stripcropping,  conservation  tillage, 
sedimentation  traps  and  terracing,  soil  loss  has 
been  reduced  from  20  tons  per  acre  to  5  tons  per 
acre.  The  sedimentation  rate  has  been  cut  by  two- 
thirds.  According  to  the  1987  Prairie  Rose  Lake 
project  report  by  the  Rural  Clean  Water  Program, 
the  project  area  now  has  51  miles  of  terracing.  The 
cost  of  saving  the  lake  and  surrounding  farm  land, 
to  date,  has  totaled  half  a  million  dollars.  (Mertz- 
PTT) 
W90-00327 


BENEFITS  AND  COSTS  OF  AGRICULTURAL 
NONPOINT-SOURCE  POLLUTION  CON- 
TROLS: THE  CASE  OF  ST.  ALBANS  BAY. 

Economic    Research    Service,    Washington,    DC. 

Commodity  Economics  Div. 

C.  E.  Young,  and  J.  S.  Shortle. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  1,  p  64-67,  January-February  1989.  5 

tab,  8  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Eco- 
nomic evaluation,  'Agricultural  runoff,  'Cost-ben- 
efit analysis,  'Vermont,  'Water  pollution  control, 
St  Albans  Bay,  Lake  Champlain,  Cost  sharing, 
Dairy  industry,  Wastewater  treatment. 

Benefits  of  a  combined  program  to  control  agricul- 
tural runoff  and  upgrade  municipal  wastewater 
treatment  in  the  St.  Albans  Bay  watershed  of  Lake 
Champlain  in  Vermont  are  estimated  to  exceed 
costs  by  $1.7  million  for  the  period  1981-2030. 
Control  of  runoff  from  dairy  farms  in  the  water- 
shed may  increase  net  farm  income  due  to  cost- 
share  payments  and  more  efficient  use  of  manure 
nutrients.  Appreciation  in  property  values  and  en- 
hanced recreational  experiences  were  the  primary 
water  quality  benefits.  Insufficient  information  is 
available  to  isolate  the  marginal  benefits  attributa- 
ble to  the  individual  control  efforts  and  to  deter- 
mine optimal  levels  of  water  quality  improve- 
ments. (Author's  abstract) 
W90-00330 


EFFECTS  OF  ANIMAL  WASTE  CONTROL 
PRACTICES  ON  NONPOINT-SOURCE  PHOS- 
PHORUS LOADING  IN  THE  WEST  BRANCH 
OF  THE  DELAWARE   RIVER   WATERSHED. 


New  York  State  Dept  of  Environmental  Conser- 
vation, Albany  Bureau  of  Environmental  Protec- 
tion. 

M.  P.  Brown,  P.  Longabucco,  M  R   Rafferty,  P 
D  Robillard,  and  M  F  Walter. 
Journal  of  Soil  and  Water  Conservation  JSVVCA3, 
Vol.  44,  No.  1,  p  67-70,  January-February  1989   2 
fig,  1 1  ref.  USEPA  Agreement  CR  806839 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
pollution  control,  'Phosphorus,  'Delaware  River, 
•New  York,  'Animal  wastes,  Water  pollution  ef- 
fects, Cannonsville  Reservoir,  Dairy  industry,  Ag- 
ricultural watersheds,  Manure 

The  water  quality  objective  of  the  New  York  Sate 
Model  Implementation  Program  was  to  reduce 
phosphorus  (P)  loading  to  the  Cannonsville  Reser- 
voir, a  eutrophic  impoundment  on  the  West 
Branch  of  the  Delaware  River  that  supplies  drink- 
ing water  to  New  York  City.  The  Model  Imple- 
mentation Program  focused  on  controlling  P  losses 
from  animal  waste  sources  in  the  rural  watershed, 
particularly  dairy  barnyards.  Results  indicated  that 
runoff  from  the  West  Branch  watershed  during  the 
winter-spring  period  accounted  for  more  than  80% 
of  the  annual  loading  of  dissolved  and  total  P  to 
the  reservoir.  Reductions  in  barnyard  P  losses  of 
50%  to  90%  were  shown  to  be  achievable  using 
practices  that  reduced  the  volume  of  runoff  from 
these  areas.  However,  the  contribution  of  P  from 
barnyard  runoff  was  substantially  less  than  that 
from  manure-spread  cropland  in  the  budget  for 
annual  losses  of  dissolved  and  total  P  in  the  West 
Branch  watershed.  Manure  spreading  schedules 
that  guide  the  location  and  timing  of  spreading  had 
the  potential  to  reduce  P  loading  from  the  studied 
subwatershed  by  as  much  as  35%  in  the  absence  of 
short-term  or  long-term  manure  storage  systems. 
Because  treatment  of  cropland  was  given  only 
limited  attention  by  the  Model  Implementation 
Program,  P  loading  reduction  attributable  to  the 
program  as  well  as  the  response  of  the  reservoir's 
water  quality  were  negligible.  (Author's  abstract) 
W90-00331 


GEOLOGY  AND  SURVIVAL  ON  THE  SNAKE 
RIVER  PLAIN. 

C.  E.  Little. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  2,  p  127-129,  March- April  1989. 

Descriptors:  'Soil  conservation,  'Soil  erosion, 
'Idaho,  'Agricultural  watersheds,  'Irrigation  ef- 
fects, 'Trout,  Environmental  policy,  Agricultural 
runoff,  Snake  River  Plain,  Rock  Creek,  Suspended 
sediments. 

Rock  Creek,  a  40-mile  long  tributary  that  drains 
into  the  Snake  River  in  Idaho  was  selected  for 
reclamation  by  the  Rural  Clean  Water  Project.  A 
century  of  farming  had  reduced  the  creek  to 
murky  waters  devoid  of  it's  once-famous  trout. 
According  to  a  survey  by  the  Agricultural  Re- 
search Service,  75%  of  all  of  the  fields  in  the  area 
had  lost  topsoil,  with  33%  of  the  fields  exhibiting 
white  soils.  This  white  soil  layer  consisted  of  calci- 
um carbonate  and  was  known  to  lie  about  one  foot 
under  the  topsoil  of  the  farm  fields.  Through  a 
75%  cost-sharing  program  farmers  installed  new 
irrigation  systems  meant  to  reduce  sediment  runoff 
from  their  fields.  These  changes  resulted  in  sedi- 
ment reductions  of  about  55%,  allowing  Rock 
Creek  to  begin  clearing  and  trout  to  return.  A 
second  strategy  suggested  by  the  Rural  Clean 
Water  Program  was  to  encourage  farmers  to  adopt 
conservation  tillage,  as  well  as  reduce  the  use  of 
fertilizers  and  pesticides.  Only  about  10%  of  the 
farmers  have  converted  to  conservation  tillage  at 
this  time.  (Mertz-PTT) 
W90-00335 


PARTICLE  TRAVEL  TIMES  OF  CONTAMI- 
NANTS INCORPORATED  INTO  A  PLANNnVG 
MODEL  FOR  GROUNDWATER  PLUME  CAP- 
TURE. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00356 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


EVALUATION  OF  THE  FACTORS  DETER- 
MINING THE  EFFECTIVENESS  OF  WATER 
QUALITY  BUFFER  ZONES. 

Dept.  of  Geography  and  Planning,  East  Carolina 

University,  Greenville,  NC  27858. 

J.  D.  Phillips. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p   133-145,  March  30   1989.   2  fig,   3  tab,  29  ref. 

Descriptors:  'Buffer  zones,  'Water  quality  control, 
•Model  studies,  'Soil  water,  'Hydrologic  proper- 
ties, 'Overland  flow,  Hydraulic  properties,  Darcys 
law,  Suspended  load,  Water  quality,  Surface 
runoff. 

The  relative  role  of  slope  length,  slope  gradient, 
surface  roughness,  and  soil  hydrologic  properties 
are  examined  in  determining  the  pollution  control 
effectiveness  of  vegetated  buffer  zones.  Two 
models  describing  buffer  conveyance  capacity  are 
introduced.  The  first  assumes  that  pollutant  trans- 
port through  the  buffer  depends  on  the  energy  of 
overland  flow  and  is  based  on  Bagnolds'  stream 
power  concept.  The  second  assumes  that  buffer 
effectiveness  is  a  function  of  total  contact  time  of 
both  surface  runoff  and  throughflow  and  is  based 
on  Darcy's  law  and  the  Manning  equation.  The 
hydraulic  and  detention  models,  respectively,  are 
applied  to  the  problem  of  estuarine  shoreline  buffer 
zone  delineation  in  Carteret  County,  North  Caroli- 
na. Results  show  that  where  solid-phase  pollutants 
transported  as  suspended  or  bedload  in  overland 
flow  are  the  major  concern,  slope  gradient  is  the 
most  critical  factor,  followed  by  soil  hydraulic 
conductivity.  Where  dissolved  pollutants  that  are 
transported  by  both  surface  and  subsurface  flow 
are  of  concern,  buffer  width  is  by  far  the  most 
important  factor,  with  soil  moisture  storage  capac- 
ity also  playing  a  role.  Methods  developed  here 
may  be  applied  to  any  water  quality  buffer  delinea- 
tion problem  to  determine  the  relative  influence  of 
soil  properties,  geomorphology,  and  surface  condi- 
tions. (Author's  abstract) 
W90-00359 


ENGINEERING  SOLUTION  TO  THE  NITRATE 
PROBLEM  OF  A  BOREHOLE  AT  SWAFF- 
HAM,  NORFOLK,  U.K. 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences 

K.  M.  Hiscock,  J.  W.  Lloyd,  D.  N.  Lerner,  and  M. 

A.  Carey. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p  267-281,  March  30   1989.   6  fig,   3  tab,   16  ref. 

Descriptors:  'Nitrates,  'Groundwater  pollution, 
'Geohydrology,  'Boreholes,  'Hydraulic  struc- 
tures, 'Water  quality  control,  Aquifers,  Water 
chemistry,  Test  wells,  Pump  wells. 

A  possible  solution  to  reduce  nitrate  concentra- 
tions in  pumped  groundwater  is  to  case-out  the 
section  of  the  aquifer  with  a  high  nitrate  content. 
This  approach  is  best  suited  to  a  hydrogeological 
scenario  where  permeability  and  hydrochemistry 
are  layered.  A  Chalk  borehole  at  Swaffham,  Nor- 
folk was  chosen  and  the  upper  layer  cased-out.  A 
considerable  reduction  in  the  concentrations  of 
nitrate  and  other  major  ions  was  achieved  immedi- 
ately after  completion  of  the  engineering  work,  for 
example,  nitrate  and  potassium  concentrations 
were  reduced  by  50%  and  58%,  respectively.  A  2 
yr  pumping  test  was  designed  to  examine  the  long- 
term  success  of  the  technique  and  demonstrated 
that  pumped  groundwater  nitrate  values  gradually 
increased  as  water  with  a  high  nitrate  concentra- 
tion leaked  from  the  upper  aquifer  layer.  After 
hydraulic  equilibrium  was  reached,  the  rate  of 
increase  in  nitrate  concentration  reduced  consider- 
ably. A  water  quality  model,  incorporating  a 
mixing  cell  calculation,  was  used  to  simulate  the 
pumping  test  results.  A  good  simulation  of  the 
observed  nitrate  concentrations  was  achieved 
when  the  process  of  molecular  diffusion  was  in- 
cluded in  the  model.  Predictions  for  the  next  five 
years  suggest  that  the  nitrate  concentration  will 
not  increase  above  13.6  mg  N/1.  The  main  disad- 
vantage of  the  engineering  solution  is  the  signifi- 
cant loss  in  borehole  yield  experienced  after 
casing-out  the  more  permeable  upper  aquifer  layer. 
(Author's  abstract) 
W90-00366 


STUDY  ON  THE  DEGRADATION  OF  N-AL- 
KANES  IN  NO.  20  DIESEL  OIL  BY  NATURAL 
STRAINS  OF  MICROORGANISMS  FROM  THE 
BOHAI  SEA,  (IN  CHINESE). 

National     Bureau     of    Oceanography,     Qingdao 

(China).  First  Inst,  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00372 


POLYCYCLIC  AROMATIC  HYDROCARBON 
DEGRADATION  BY  A  MYCOBACTERIUM  SP. 
IN  MICROCOSMS  CONTAINING  SEDIMENT 
AND  WATER  FROM  A  PRISTINE  ECOSYS- 
TEM. 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00393 


IN  SITU  BIOREMEDIATION  OF  AN  UNDER- 
GROUND DIESEL  FUEL  SPILL:  A  CASE  HIS- 
TORY. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  T.  Frankenberger,  K.  D.  Emerson,  and  D.  W. 
Turner. 

Environmental  Management  EMNGDC,  Vol.  13, 
No.  3,  p  325-332,  May-June  1989.  3  fig,  2  tab,  19 
ref. 

Descriptors:  'Water  pollution  treatment,  'Biode- 
gradation,  'Oil  pollution,  'Oil  spills,  'Fuel, 
'Diesel  fuel,  'Bioremediation,  Case  studies,  Reme- 
dies, Storage  tanks. 

In  the  winter  months  of  1983,  approximately  1000 
gallons  of  diesel  fuel  had  flowed  along  an  asphalt 
parking  lot  of  a  commercial  establishment  towards 
a  surface  drain  near  an  open  creek.  Investigations 
led  to  the  discovery  of  an  underground  storage 
tank  leaking  diesel  fuel.  Exploratory  borings 
showed  that  contamination  was  near  the  surface 
horizon  and  the  capillary  zone  of  the  water  table. 
Hydrocarbon  quantities  ranged  up  to  1500  mgAg 
of  soil.  The  plume  continued  to  move  in  an  east- 
ward direction  toward  the  surface  water  fo  the 
creek.  A  laboratory  study  indicated  relatively  high 
numbers  of  hydrocarbon-oxidizing  organisms  rela- 
tive to  glucose-utilizing  microorganisms  in  the  un- 
saturated vadose  zone.  Bioreclamation  was  initiat- 
ed in  April  1984  by  injecting  nutrients  (nitrogen 
and  phosphorous)  and  hydrogen  peroxide  and  ter- 
minated in  October  1984  upon  no  detection  (<  1 
mg/kg)  of  hydrocarbons.  A  verification  boring 
within  the  vicinity  of  the  contaminated  plume  con- 
firmed that  residual  contamination  had  attained 
background  levels.  The  monitoring  program  was 
terminated  in  January  1987.  (Author's  abstract) 
W90-OO456 


BIOKINETIC  CONSTANTS  OF  A  MIXED  MI- 
CROBIAL CULTURE  WITH  MODEL  DIESEL 
FUEL. 

Sybron  Chemicals,  Inc.,  Salem,  VA. 
C.  D.  Goldsmith,  and  R.  K.  Balderson. 
Hazardous     Waste     and     Hazardous     Materials 
HWHME2,  Vol.  6,  No.  2,  p  145-154,  Spring  1989. 
3  fig,  3  tab,  12  ref. 

Descriptors:  'Water  pollution  treatment,  'Biode- 
gradation,  'Wastewater  treatment,  'Culturing 
techniques,  'Fuel,  'Microbial  degradation,  'Diesel 
fuel,  Biokinetic  constants,  Pseudomonas,  Arthro- 
bacter,  Mixed  cultures. 

The  aerobic  biokinetic  constants  for  a  mixed  cul- 
ture utilizing  diesel  fuel  as  a  substrate  are  investi- 
gated. Bacterial  strains  capable  of  degrading  diesel 
fuel  were  obtained  by  enrichment  culturing.  These 
were  identified  as  Pseudomonas  alcaligenes,  Pseu- 
domonas aeruginosa  and  Arthrobacter  crystallo- 
poietes.  Several  substrate  concentrations  were 
monitored  for  utilization  using  500  ml  gas  sampling 
bulbs  containing  minimal  medium.  These  gas  tight, 
batch  vessels  were  used  to  determine  biodegrada- 
tion  in  a  closed,  aqueous  system.  The  fuel  was 
readily  degraded  with  a  maximum  utilization  rate 
of  0.75/hour.  The  maximum  growth  rate  was  0.55/ 
hour.  The  half  saturation  constant,  Ks,  was  deter- 
mined to  be  81.22  mg/L.  The  cell  yield  was  found 


to  be  0.73  mg/L  biomass  as  suspended  solids  pro- 
duced per  mg/L  substrate  as  COD.  Growth  of 
each  of  four  bacterial  isolates  on  BTX,  n-dodecane, 
1-tridecane,  naphthalene  and  anthracene  in  mini- 
mal medium  was  investigated.  The  least  substrate 
specificity  was  shown  by  Arthrobacter  crystallo- 
poietes  and  Pseudomonas  putida.  Naphthalene  was 
the  most  readily  degraded  by  all  isolates.  (Author's 
abstract) 
W90-00463 


SUPPLEMENTAL  CARBON  USE  BY  MICRO- 
ORGANISMS DEGRADING  TOXIC  ORGANIC 
COMPOUNDS  AND  THE  CONCEPT  OF  SPE- 
CIFIC TOXICITY. 

Alaska  Univ.,  Fairbanks.  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-00466 


BIOLOGICAL  DEGRADATION  OF  XENOBIO- 
TICS  IN  WASTE  MANAGEMENT. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
K.  Visscher,  and  J.  Brinkman. 
Hazardous     Waste     and     Hazardous     Materials 
HWHME2,  Vol.  6,  No.  2,  p  201-212,  Spring  1989. 
3  fig,  3  tab,  16  ref. 

Descriptors:  'Water  pollution  treatment,  'The 
Netherlands,  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Degradation,  'Biodegrada- 
tion,  'Waste  management,  'Hazardous  materials, 
Xenobiotics. 

The  application  of  biological  processes  in  control- 
ling environmental  problems  has  increased  strong- 
ly during  the  past  decade.  A  characteristic  and 
important  aspect  of  biological  processes  is  the  fea- 
ture that  pollutants  are  degraded  into  products 
which  are  part  of  natural  cycles.  The  generation  of 
more  fundamental  knowledge  on  microbiological 
degradation  offers  the  possibility  of  broadening  the 
field  of  application,  especially  for  degrading  non- 
easily  biodegradable  pollutants.  This  creates  the 
opportunity  of  developing  biological  methods  for 
the  treatment  of  hazardous  and  toxic  wastes.  So 
far,  research  in  this  field  in  the  Netherlands  has 
resulted  in  some  important  applications,  such  as 
treatment  processes  for  industrial  wastewater  and 
processes  for  the  cleaning  of  contaminated  soil  and 
the  purification  of  polluted  air.  However,  more 
research  is  necessary  with  the  emphasis  on  the 
development  of  new  technologies  in  order  to  apply 
present  and  future  microbiological  knowledge  to 
specific  environmental  problems.  The  Dutch  gov- 
ernment supports  this  type  of  environmentally,  and 
often  economically,  relevant  research.  (Author's 
abstract) 
W90-00467 


ONSITE  BIOLOGICAL  TREATMENT  Ot 
INDUSTRIAL     LANDFILL    LEACHATE:     MI- 
CROBIOLOGICAL AND  ENGINEERING  CON- 
SIDERATIONS. 

DETOX,  Inc.,  Dayton,  OH. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-00468 


PREDATION  AND  INHIBITORS  IN  LAKE 
WATER  AFFECT  THE  SUCCESS  OF  INOCU- 
LATION TO  ENHANCE  BIODEGRADATION 
OF  ORGANIC  CHEMICALS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-O0539 


SCIENTIFIC  BASIS  FOR  ECOLOGICAL 
STANDARDS  GOVERNING  ANTHROPOGEN- 
IC EFFECTS  ON  THE  MARINE  ECOSYSTEMS 
AS  EXEMPLIFIED  BY  THE  BALTIC  SEA. 

Obshchesoyuznyi  Gosudarstvennyi  Komitet  SSSR 

po  Gidrometeorologii  i  Kontrolyu  Prirodnoii  Stre- 

dii,  Moscow. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00548 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

GUIDELINES  FOR  SELENIUM  IN  IRRIGA- 
TION WATERS. 

California  Univ.,  Riverside. 
N.  Albasel,  P.  F.  Pratt,  and  D.  W.  Westcot. 
Journal  of  Environmental  Quality  JEVQAA,  Vol 
18,  No.  3,  p  253-258,  Jul-Sep  1989.   1  fig,  57  ref. 

Descriptors:  'Selenium,  'Agricultural  runoff, 
•California,  'Water  reuse,  "Alfalfa,  Adsorption, 
Salinity,  Leaching,  Accumulation,  Irrigation, 
Standards,  San  Joaquin  Valley. 

Due  to  the  relatively  high  concentration  of  Se  in 
the  agricultural  drainage  waters  of  the  west  side  of 
the  San  Joaquin  Valley  in  California  and  the  poten- 
tial for  reuse  of  these  waters  on  salt  tolerant  crops, 
a  reassessment  of  quality  criteria  for  Se  in  irriga- 
tion waters  for  this  area  was  needed.  The  specific 
conditions  for  this  area  that  justified  a  reassessment 
were:  (1)  the  Se  in  the  drainage  waters  of  the  West 
Side  is  largely  in  the  selenate  (Se04)  form  which  is 
not  appreciably  adsorbed  by  soils  and  is  thus  read- 
ily leached  from  the  root  zone,  (2)  the  waters 
containing  high  concentrations  of  Se  have  substan- 
tial concentrations  of  sulfate  (S04)  that  dramatical- 
ly reduce  Se04  adsorption  by  plants,  (3)  the  salini- 
ty of  the  waters  that  contain  high  Se  concentra- 
tions demand  leaching  fractions  (LF)  that  insure 
that  Se  is  also  leached  from  the  root  zone,  and  (4) 
kinetics  of  Se-species  transformations.  Recent  re- 
search with  alfalfa  (Medicago  sativa  L.),  which  is 
one  of  the  most  sensitive  for  Se  accumulations, 
suggests  that  this  crop  can  tolerate  an  average  soil 
solution  Se  concentration  of  250  microg/L  without 
exceeding  the  limit  of  4  mg  Se/kg  in  the  dry 
weight  of  forage  that  has  been  set  to  protect 
bovine  animals  from  Se  toxicity.  Based  on  a  model 
the  Se  in  the  irrigation  water  can  increase  100 
microg/L  at  leaching  fractions  of  0.2  to  0.3  with- 
out exceeding  the  maximum  established  for  this 
crop  when  irrigated  with  sulfate  waters.  Thus,  the 
recommended  maximum  Se  for  alfalfa  grown  on 
the  West  Side  of  the  valley  is  100  microg/  L. 
Guidelines  for  other  crops  can  be  established  if  the 
relationships  among  the  different  sources  of  Se 
leaching  factors,  the  Se  in  harvested  products,  and 
the  maximum  Se  for  various  uses  of  products  for 
protection  of  wildlife,  domestic  animals,  and 
humans  are  known.  (Author's  abstract) 
W90-00563 


GUIDELINES  FOR  MOLYBDENUM  IN  IRRI- 
GATION WATERS. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

N.  Albasel,  and  P.  F.  Pratt. 

Journal  of  Environmental  Quality  JEVQAA  Vol 

18,  No.  3,  p  259-264,  Jul-Sep  1989.   1  fig,  79  ref. 

Descriptors:  'Molybdenum,  'California,  'Agricul- 
tural runoff,  'Irrigation  water,  Absorption,  Salini- 
ty, Leaching,  Crops,  Tolerance,  San  Joaquin 
Valley. 

Molybdenum  (Mo)  in  relatively  high  concentra- 
tions has  been  found  in  saline  S04(2-)  dominated 
agricultural  drainage  waters  of  the  West  Side  of 
the  San  Joaquin  Valley  of  California.  Because  of 
the  potential  for  using  these  waters  for  irrigating 
salt-tolerant  crops,  an  assessment  of  quality  guide- 
lines for  Mo  for  the  specific  conditions  of  the  this 
area  was  justified.  The  unique  conditions  of:  (1) 
alkaline  soils  favoring  Mo  mobility,  (2)  the  high 
leaching  fractions  required  to  control  salinity  in 
the  root  zone,  and  (3)  the  effect  of  S04(2-)  in 
reducing  Mo  absorption  by  plants  suggested  that 
the  guideline  of  10  microg/L  to  protect  crops  and 
animals  be  increased  to  50  microg/L  for  the  West 
Side  of  the  San  Joaquin  Valley.  The  Mo  input  at 
this  concentration,  assuming  the  use  of  10,000  cu  m 
of  water/ha,  will  be  0.5  kg/h.  (Author's  abstract) 
W90-00564 


PUMPING  ALKALINE  GROUNDWATER  TO 
RESTORE  A  PUT-AND-TAKE  TROUT  FISH- 
ERY IN  A  STREAM  ACIDIFIED  BY  ATMOS- 
PHERIC DEPOSITION. 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  81. 
W90-00618 


QUALITY  OF  THE  GROUND  WA I 1  l< 
AROUND  THE  LOWER  REACHES  OF  THE 
MIYA  RIVER. 

National    Research    Inst,    of    Aquaculture,    Mie 

(Japan). 

For  primary  bibliographic  entry  see  Field  2F 

W90-00649 


BIOTRANSFORMATION  OF  AROMATICS  IN 
STRIP-PIT  POND. 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W90-00657 


HYDRAULIC    CONDUCTIVITY    OF    THREE 
LANDFILL  CLAY  LINERS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5E 
W90-00666 


SOCIAL  CHOICE,   RISK   AND   DETERMINA- 
TION IN  WATER  QUALITY  MANAGEMENT. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  School  of  Applied  Science. 

For  primary  bibliographic  entry  see  Field  6A 

W90-00695 


EFFECT  OF  LOW  WATER  LEVELS  ON  THE 
WATER  QUALITY  OF  LAKE  BIWA. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  2H 

W90-00698 


MARINE  POLLUTION  LEGISLATION  IN 
CHINA:  RETROSPECT  AND  PROSPECT. 

Institute    of    Marine    Environmental    Protection, 

Dalian  (China). 

F.  Zhijie. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol  20  No 

7,  p  333-335,  July  1989.  3  ref. 

Descriptors:  'Water  law,  'Marine  environment, 
•Water  pollution,  'Legislation,  'China,  History, 
Reviews. 

A  general  review  of  the  historical  development  of 
legislation  on  matters  relating  to  marine  pollution 
in  China  is  presented.  Three  historical  periods  may 
be  defined  in  the  development  of  legislation  con- 
cerned with  the  protection  of  coastal  waters  in 
China.  These  are  termed  the  early  period  (to  1965), 
the  formative  period  (1966  to  1976),  and  the  period 
of  emergence  (1977  to  present).  The  years  up  to 
1965  were  characterized  by  a  general  lack  of 
public  attention  to  problems  relating  to  coastal 
pollution  per  se  in  China.  The  decade  from  1966  to 
1976  was  a  time  of  great  change  in  coastal  pollu- 
tion in  China.  The  Cultural  Revolution  gave  rise  to 
massive  expansion  of  coastal  industries,  with  little 
or  no  regard  for  their  effects  upon  the  environ- 
ment. In  the  period  from  1977  to  the  present,  two 
historic  events  had  great  impacts  upon  environ- 
mental protection  in  China.  The  first  of  these  oc- 
curred in  1978,  when  the  Constitution  of  the  Peo- 
ple's Republic  of  China  was  passed  by  the  Fifth 
National  People's  Congress.  The  second  historic 
event  concerned  with  marine  pollution  was  the 
passing  of  the  Marine  Environmental  Law  by  the 
National  People's  Congress  in  1982.  These  laws  are 
suggested  to  provide  a  sound  basis  for  reversing 
the  previous  trend  of  deteriorating  coastal  water 
quality,  and  for  ensuring  adequate  protection  of 
marine  resources  in  the  future.  However,  addition- 
al detailed  regulations  are  necessary  to  strengthen 
the  existing  Marine  Environment  Law,  and  the 
successful  implementation  of  the  present  laws  re- 
mains as  the  greatest  task.  (Miller-PTT) 
W90-00743 


TREATMENT  OF  LANDFILL  LEACHATE 
WITH  AN  UPFLOW  ANAEROBIC  REACTOR 
COMBINING  A  SLUDGE  BED  AND  A  FILTER. 

National   Cheng   Kung   Univ.,   Tainan   (Taiwan). 
Dept.  of  Environmental  Engineering. 
J.  Chang. 


Water  Science  and  Technology  WSTED4  Vol 
21,  No.  4-5,  p  133-143,  July  18  1989.  8  fig,  4  ub,  9 
ref.  Nat.  Sci.  Council  of  the  Rep.  of  China  Grant 
NSC  75-O410-E006-03. 

Descriptors  'Sludge  bed,  'Water  pollution  treat- 
ment, 'Wastewater  treatment,  'Leachates,  'Land- 
fills, 'Sludge  filters,  'Anaerobic  digestion,  Sludge, 
Contact  beds,  Organic  wastes,  Anaerobic  condi- 
tions, Suspended  solids,  Leaching,  Biological 
wastewater  treatment. 

The  operational  characteristics,  efficiency  of  treat- 
ment of  landfill  leachate,  and  recovery  of  energy  in 
a  laboratory  scale  hybrid  bioreactor  were  investi- 
gated. The  reactor  was  a  continuous  upflow 
system  combining  a  sludge  bed  and  a  filter  and  was 
operated  at  35  C.  This  modified  anaerobic  sludge 
bed  filter  (SBF)  reactor  was  found  to  provide 
efficient  treatment  of  the  organic  constituents  of 
the  leachate.  Removal  of  soluble  COD  was  greater 
than  92%  at  organic  loading  rates  less  than  13  kg 
COD/cu  m/d,  and  removal  decreased  to  70%  with 
an  organic  loading  rate  of  21.77  kg  COD/cu  m/d. 
A  solids  balance  indicated  that  0.041  g  volatile 
suspended  solids  (VSS)  were  produced  per  gram 
of  COD  removed.  The  removal  of  sulfate  and 
soluble  Fe  was  as  high  as  90%  of  96.9%,  respec- 
tively. An  accumulation  of  Fe  was  observed. 
When  the  influent  concentration  of  total  Fe  ranged 
from  160  to  515  mg/o,  the  total  Fe  concentration 
in  the  sludge  was  as  high  as  7,100  mg/1  after  a  185 
day  period  of  operation.  The  sulfate  loading  of  the 
system  affected  energy  recovery.  When  the  sulfate 
loading  rate  increased  from  102  to  683  mg/l/d, 
energy  recovery  decreased  from  90%  to  52%.  The 
biogas  conversion  factor  for  methane  was  0.31  at 
STP  per  gram  of  COD  removed.  (Author's  ab- 
stract) 
W90-O0758 


CHARACTERIZATION,  DIGESTIBILITY  AND 
ANAEROBIC  TREATMENT  OF  LEACHATES 
FROM  OLD  AND  YOUNG  LANDFILLS. 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

R.  Mendez,  J.  M.  Lema,  R.  Blazquez,  M.  Pan,  and 
C.  Forjan. 

Water  Science  and  Technology  WSTED4,  Vol 
21,  No.  4-5,  p  145-155,  July  18  1989.  5  fig,  7  tab,  13 
ref.  Spanish  CAICYT  Contract  PR  84-0466. 

Descriptors:  'Water  pollution  treatment,  *Lea- 
chates,  'Landfills,  'Wastewater  treatment,  'An- 
aerobic digestion,  'Sludge  digestion,  Wastewater, 
Comparison  studies,  Organic  wastes,  Sludge,  Sus- 
pended load,  Filtration. 

A  comparative  study  was  conducted  of  the  charac- 
teristics and  susceptibility  to  treatment  of  leachates 
from  two  landfill  sites  differing  in  age,  i.e.,  the 
length  of  time  for  which  they  have  been  operated. 
The  study  included  evaluation  of  the  utility  of 
applying  anaerobic  digestion  treatment  to  the  lea- 
chates from  the  landfill  sites  receiving  solid  urban 
refuse  from  populations  of  similar  standards  of 
living.  The  leachates  from  the  older  tip  have  much 
lower  levels  of  organic  load,  40%  of  which  was 
refractory  to  the  anaerobic  digestion  treatment  ap- 
plied. The  digestibility  of  leachates  was  studied  by 
using  a  semicontinuous  suspended  sludge  system.  It 
was  possible  to  remove  up  to  65%  of  the  soluble 
COD  of  leachates  from  the  young  tip  by  means  of 
an  anaerobic  filter  working  at  HRTs  less  than  2 
days.  This  system  proved  to  be  highly  stable  when 
its  operating  conditions  were  subjected  to  pertur- 
bations similar  to  those  likely  to  be  suffered  by  a 
full-scale  plant.  Results  of  the  study  showed  that 
digestion  of  leachates  from  landfill  sites  that  have 
been  operated  for  many  years  is  ineffective  because 
a  large  fraction  of  the  polluting  substances  is  non- 
biodegradable. Other  treatment  methods  are  ac- 
cordingly preferable  for  this  kind  of  leachate.  Lea- 
chates from  'young'  tips  can  be  profitably  subject- 
ed to  anaerobic  digestion,  since  although  they,  too, 
contain  a  refractory  fraction,  their  COD  is  greatly 
reduced  to  levels  similar  to  those  of  old-tip  lea- 
chates. The  anaerobic  filter  tested  achieves  this 
reduction  with  short  retention  times  and  its  effi- 
ciency is  stable  under  a  variety  of  perturbations. 
(Friedmann-PTT) 
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WATER  RESOURCES  PLANNING— Field  6 


W90-00759 


RAPID  BIOLOGICAL  CLEAN-UP  OF  SOILS 
CONTAMINATED  WITH  LUBRICATING  OIL. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

B.  E.  Rittmann,  and  N.  M.  Johnson. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  4-5,  p  209-219,  July  18  1989.  4  fig,  4  tab,  30 

ref. 

Descriptors:  *Biological  treatment,  *Water  pollu- 
tion treatment,  'Soil  contamination,  *Cleanup  op- 
erations, *Oil  pollution,  *Lubricants,  'Leachates, 
'Biodegradation,  'Microbial  degradation,  Micro- 
organisms, Oil  spills,  Degradation,  Dispersants. 

An  experimental  program  was  conducted  to  assess 
which  mechanisms  control  the  rapid  biodegrada- 
tion  of  used  lubricating  oil  that  contaminates  soils. 
The  ultimate  goal  is  to  effect  a  rapid  biodegrada- 
tion  before  the  contaminants  in  the  oil  are  leached 
into  the  groundwater  or  carried  into  surface  waters 
with  runoff.  Large  amounts  of  lubricating-oil-de- 
grading  bacteria  could  be  grown  in  liquid  culture, 
as  long  as  a  dispersant  was  applied  to  form  and 
maintain  an  oil-in-water  emulsion.  Application  of 
the  oil-degrading  bacteria  (up  to  4.9  times  10  to  the 
8th/g  soil)  significantly  increased  the  initial  rate  of 
oil  degradation  in  soil  plots.  However,  the  long- 
term  rate  of  degradation  slowed  as  the  more  avail- 
able or  more  biodegradable  components  of  the  oil 
were  removed.  The  fastest  removal  rates  were 
obtained  when  the  oil-contaminated  soil  was  put 
into  a  water-soil  slurry  and  was  inoculated  with 
microorganisms  and  dispersant.  Improved  micro- 
organism contact  and  dispersant  effectiveness  ap- 
parently were  responsible  for  the  rapid  rates  in 
slurry  reactors.  The  increased  rates  demonstrated 
the  potential  value  of  adding  a  large,  acclimated 
inoculum  and  providing  good  mixing  and  disper- 
sion to  make  the  oil  more  available  to  the  microor- 
ganisms. (Author's  abstract) 
W90-00765 


DIVERSION  PROJECT  ALLEVIATES  SALT- 
WATER INTRUSION. 

Dames  and  Moore,  San  Francisco,  CA. 

G.  D.  Dearth. 

Public  Works  PUWOAH,  Vol.  120,  No.  9,  p  82-83, 

August  1989. 

Descriptors:  *Water  pollution  control,  'California, 
*Saline  water  intrusion,  'Diversion  structures, 
Construction,  Structural  models,  Groundwater  de- 
pletion, Diversion  channels,  Hydraulic  models. 

California's  Oxnard  Plain  is  one  of  the  state's  most 
productive  agricultural  areas.  The  demand  for  irri- 
gation and  municipal  water  has  put  severe  stress  on 
the  upper  groundwater  basin  underlying  the  plain. 
Pumping  from  water  supply  wells  has  lowered 
groundwater  levels,  causing  seawater  to  intrude 
into  the  basin  over  an  area  exceeding  22  sq  miles.  It 
was  decided  that  a  permanent  facility  was  needed 
to  stabilize  the  river  bed  at  the  point  of  diversion, 
and  to  divert  larger  quantities  of  water  with  re- 
duced maintenance  costs.  To  develop  the  hydrau- 
lic design  concept  for  the  diversion  structure,  canal 
inlet,  and  sediment-flushing  channel,  a  hydraulic 
modeling  study  was  conducted.  A  scale  model  of 
the  project  was  built  and  tested  for  the  expected 
range  of  flows  and  operating  conditions.  Due  to 
funding  constraints,  the  construction  of  the  project 
is  being  undertaken  in  two  phases.  The  first  con- 
struction phase  was  marked  by  the  completion  of  a 
trapezoidal,  concrete-lined  diversion  canal.  Con- 
structing the  gravity  diversion  dam  using  roller- 
compacted  concrete  is  the  main  feature  of  the 
second,  more  difficult  phase.  Roller-compacted 
concrete  was  selected  for  the  diversion  structure 
because  it  allows  rapid  construction.  The  excava- 
tion, dewatering,  and  placement  of  the  concrete 
can  be  completed  in  one  construction  season, 
which  is  essential  in  a  river  where  the  flow  rate 
commonly  fluctuates  by  as  much  as  four  orders  of 
magnitude  between  summer  and  winter.  (White- 
Reimer-PTT) 
W90-00798 


DEVELOPMENT  AND  APPLICATION  OF  A 
MODEL  FOR  REGIONAL  WATER  QUALITY 
MANAGEMENT. 

Minho   Univ.,   Braga   (Portugal).    Dept.   of  Civil 

Engineering. 

J.  M.  P.  Vieira,  and  L.  Luklema. 

Water  Research  WATRAG,  Vol  23,  No.  6,  p  767- 

777,  June  1989.  8  fig,  4  tab,  16  ref. 

Descriptors:  'Water  quality  management,  'Re- 
gional planning,  'Mathematical  models,  Water 
treatment,  Wastewater  treatment,  Portugal. 

A  mathematical  model  has  been  developed  for 
determining  the  optimal  extent  of  regional  water 
and  wastewater  treatment  and  wastewater  diver- 
sion schemes  in  a  river  basin.  Systems  optimization 
was  applied  to  minimize  the  overall  cost  of  those 
schemes,  taking  into  consideration  the  stream  as- 
similative capacity  and  the  prescribed  levels  of  the 
surface  water  quality  parameters.  The  model  was 
tested  in  a  real  situation,  determining  the  minimum 
cost,  size  and  optimal  location  of  the  treatment 
scheme  to  be  built  in  the  River  Ave  basin  in 
Portugal.  (Author's  abstract) 
W90-00835 


ANALYSIS  OF  NONEQUILIBRIUM  DESORP- 
TION  OF  VOLATILE  ORGANICS  DURING 
FIELD  TEST  OF  AQUIFER  DECONTAMINA- 
TION. 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

J.  M.  Bahr. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  3,  p  205-222,  August  1989.  13  fig,  1  tab,  10 

ref. 

Descriptors:  'Water  pollution  treatment,  'Aquifer 
testing,  'Landfills,  'Groundwater  pollution,  'En- 
vironmental tracers,  'Hydrologic  models,  Injec- 
tion wells,  Flow  characteristics,  Aquifer  character- 
istics, Test  wells,  Pump  wells,  Flow  velocity,  Flow 
measurement,  Model  studies,  Organic  compounds, 
Dimensional  analysis,  Solute  transport,  Sorption, 
Canada. 

A  two-well  injection-withdrawal  experiment  was 
conducted  at  a  hazardous  waste  disposal  site  near 
Ottawa,  Canada  to  assess  the  feasibility  of  aquifer 
restoration  by  means  of  a  purge  well  network.  The 
six-day  test  involved  injecting  tracer-labeled  clean 
water  into  one  well  while  withdrawing  contami- 
nated water  from  a  well  located  five  meters  away. 
Samples  taken  from  multilevel  sampling  points  lo- 
cated along  flow  lines  between  the  two  wells  were 
analyzed  to  determine  the  concentrations  of  tracers 
and  of  volatile  organic  contaminants.  Tracer 
breakthrough  data  were  fitted  to  an  approximate 
analytic  solution  to  determine  average  linear  ve- 
locities and  dispersatives.  The  concentration  histo- 
ries obtained  for  three  volatile  organic  contami- 
nants deviate  significantly  from  that  predicted 
using  local  equilibrium-based  transport  models. 
Comparison  with  results  of  a  one-dimensional,  ki- 
netics-based transport  model  indicates  qualitative 
agreement  between  observed  behavior  and  that 
expected  for  solutes  affected  by  a  first-order  re- 
versible sorption  process  for  which  the  rate  con- 
stants are  small  relative  to  the  groundwater  veloci- 
ty in  the  induced  flow  field.  (Author's  abstract) 
W90-00873 


EVALUATION  OF  GROUNDWATER  VULNER- 
ABILITY TO  PESTICIDES:  A  COMPARISON 
BETWEEN  THE  PESTICIDE  DRASTIC  INDEX 
AND  THE  PRZM   LEACHING  QUANTITIES. 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00877 


DRINKING  WATER  STANDARDS  AND  RISK 
ASSESSMENT. 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Water  Supply. 
J.  A.  Cotruvo. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  1,  p  6-12,  Febru- 
ary 1989.  2  fig,  1  tab,  2  ref. 


Techniques  Of  Planning — Group  6A 

Descriptors:  'Water  treatment,  'Risk  assessment, 
'Drinking  water,  'Water  quality  standards,  United 
States,  Policy  aspects,  Decision  making. 

The  role  and  use  of  risk  assessment  methods  in  the 
establishment  of  drinking  water  standards  are  de- 
scribed, with  emphasis  on  recent  applications  in 
the  USA.  The  process  essentially  includes  an  at- 
tempt to  quantify  human  exposure  from  all  routes 
including  drinking  water,  animal  toxicology  and 
human  epidemiology,  when  available,  to  arrive  at 
drinking  water  concentrations  at  which  exposure 
would  result  in  'no  known  or  anticipated  adverse 
effects  on  health,  with  a  margin  of  safety'.  The 
process  itself  is  straightforward;  however,  the  ap- 
plication to  decision  making  for  substances  which 
are  considered  to  be  potentially  non-threshold 
acting  in  their  toxicity  (e.g.  carcinogenic)  requires 
many  policy  choices  beyond  the  scientific  data, 
and  is  subject  to  considerable  controversy.  (Au- 
thor's abstract) 
W90-00922 


WATER  RECREATION  AND  RISK. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-00923 


GROUNDWATER  POLLUTION  AND  THE  DIS- 
POSAL OF  HAZARDOUS  AND  RADIOACTIVE 
WASTES. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-00926 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


ACID  DEPOSITION:  RESEARCH,  INFORMA- 
TION, POLICY:  A  COLLOQUIUM.  THE  ROLE 
OF  RESEARCH  IN  POLICY  DEVELOPMENT: 
AN  INDUSTRIAL  PERSPECTIVE. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00067 


ACID        DEPOSITION        RESEARCH        AND 
POLICY. 

Kentucky  Energy  Cabinet,  Lexington.  Dept.  for 

Energy  Research  and  Development. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00069 


ACID   DEPOSITION   PROGRAM:   SCOPE   OF 
WORK. 

Virginia  State  Air  Pollution  Control  Board,  Rich- 
mond. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00072 


GLEN  CANYON  ENVIRONMENTAL  STUDIES: 
EXECUTIVE  REVIEW  COMMITTEE  FINAL 
REPORT. 

Glen    Canyon    Environmental    Studies,    Flagstaff, 

AZ. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-00095 


DECISION  MAKING  USING  A  DROUGHT  SE- 
VERITY INDEX. 

Australian  National  Univ.,  Canberra.  Dept.  of  Ge- 
ography. 
N.  S.  McDonald. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  131-139,  3 
fig,  1  tab,  8  ref. 

Descriptors:  'Data  collections,  'Water  resources 
data,     'Decision    making,     'Data    interpretation, 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6A — Techniques  Of  Planning 


I 


•Drought,  'Agricultural  hydrology,  Water  short- 
age, Water  demand,  Rainfall,  Meteorology. 

Given  the  episodic  and  variable  nature  of  precipi- 
tation, droughts  are  a  frequent  risk  to  agricultural 
production.  Droughts  are  usually  defined  as  a 
water  shortage  either  quantitatively  based  on  mete- 
orological data  or  quantitatively  in  terms  of  the 
demand  for  water  or  the  impact  of  water  short- 
ages. The  integration  of  these  two  components  is 
seldom  addressed.  Using  climatic  data,  drought 
severity  and  incidence  is  determined  by  the  Palmer 
Index.  The  impact  of  drought  is  measured  by  the 
frequency  and  timing  of  formal  drought  declara- 
tion based  on  pasture  condition.  Regional  scale 
analysis  of  droughts  over  New  South  Wales  form 
the  data  base.  The  association  between  'meteoro- 
logical' drought  and  its  resultant  impact  is  exam- 
ined particularly  in  relation  to  conditions  at  the 
drought  commencement.  The  nature  of  this  asso- 
ciation can  be  used  as  a  decision  making  tool  by 
the  various  agencies  in  their  response  to  drought. 
(See  also  W90-00100)  (Author's  abstract) 
W90-00110 


EVALUATION  THE  EFFECT  OF  CLIMATIC 
VARIABILITY  ON  MANAGEMENT  OF  DRY- 
LAND AGRICULTURAL  SYSTEMS  IN 
NORTH-EASTERN  AUSTRALIA. 

Queensland  Dept.  of  Primary  Industries,  Brisbane 

(Australia). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-00117 


DESIGNING  COST-EFFECTIVE  HABITAT 
MANAGEMENT  PLANS  USING  OPTIMIZA- 
TION METHODS. 

National  Ecology  Center,  Fort  Collins,  CO. 
A.  H.  Farmer,  S.  C.  Matulich,  and  J.  E.  Hanson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-166748. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No.  REC-ERC-88-5,  August  1988.  76p,  22 
fig,  4  tab,  26  ref,  3  append. 

Descriptors:  'Wildlife  habitats,  'Wetlands,  'Linear 
programming,  'Systems  analysis,  'Wildlife  man- 
agement, 'Management  planning,  'Cost  analysis, 
Wildlife,  Mathematical  studies,  Wetlands,  Grass- 
lands, Mathematical  models,  Birds,  Revegetation, 
Livestock,  Land  acquisition,  Computer  programs, 
Optimization. 

This  report  describes  the  use  of  optimization  meth- 
ods for  designing  cost-effective  wildlife  manage- 
ment plans.  Many  management  problems  require 
decisions  about  which  management  activities,  and 
how  much  of  each,  to  implement  to  achieve  a 
prescribed  wildlife  response  at  minimum  possible 
cost.  An  example  wildlife  management  problem 
involving  wetland  and  grassland  habitats  is  used  to 
introduce  concepts  of  linear  programming.  Fol- 
lowing this  example,  separable  programming 
model  for  the  Garrison  Diversion  Unit  is  described 
in  detail.  This  model  is  used  to  develop  manage- 
ment plans  for  three  species  (blue-winged  teal, 
gadwall,  and  Hungarian  partridge)  based  on  sever- 
al activities  including  land  acquisition  (fee  title, 
easement),  planting  vegetation  (dense  nesting 
cover,  native  grasses,  tame  grasses),  livestock  graz- 
ing, and  wetland  development  (wetland  construc- 
tion and  restoration).  Guidance  is  provided  on  the 
organization  and  computer  coding  of  a  separable 
programming  model.  (Author's  abstract) 
W90-00123 


REMISS:  RESEARCH  MANAGEMENT  INFOR- 
MATION SYSTEM. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field   10D. 

W90-00129 


ACID  RAIN:  DELAYS  AND  MANAGEMENT 
CHANGES  IN  THE  FEDERAL  RESEARCH 
PROGRAM. 

General  Accounting  Office,  Washington,  DC.  Re- 
sources, Community  and  Economic  Development 


Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00138 


SIDE     EFFECTS    OF    WATER     RESOURCES 
MANAGEMENT. 

For   primary   bibliographic   entry   see   Field   6G 
W90-00160 


BLUEPRINT    FOR    THE   ENVIRONMENT:   A 
PLAN  FOR  FEDERAL  ACTION. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-00161 


NATURAL  RESOURCES  AND  ENVIRONMEN- 
TAL MANAGEMENT  IN  INDONESIA:  AN 
OVERVIEW. 

Agency  for  International  Development,  Washing- 
ton, DC. 

J.  Tarrant,  E.  Barbier,  R.  J.  Greenberg,  M.  L. 
Higgins,  and  S.  F.  Lintner. 

Available  from  the  National  Technical  Information 
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In  Indonesia,  the  government's  economic  policies, 
the  objectives  of  private  businesses,  and  the  socio- 
economic interests  of  local  communities  coincide 
in  viewing  natural  resources  as  commodities  for 
production  and  export  to  the  detriment  of  the 
natural  resource  base.  The  comprehensive  over- 
view of  Indonesian  policies  and  their  effects  on 
long-term  goals  for  natural  resource  management 
focuses  on:  (1)  the  continuing  deforestation  of  trop- 
ical hardwoods  at  a  rate  of  0.6  to  1.0  million 
hectare  (ha)  annually;  (2)  the  degradation  of  36  of 
Indonesia's  125  watersheds;  (3)  the  loss  of  biologi- 
cal diversity  through  non-conservation  of  the  habi- 
tat of  rare  and  endangered  species;  (4)  the  increas- 
ing reliance  of  agriculture  on  pesticides;  (5)  the 
decline  of  water  quality  and  supply  due  to  up- 
stream agricultural,  industrial,  and  urban  manage- 
ment practices;  and  (6)  the  increase  in  liquid  and 
solid  toxic  wastes  from  industrial  and  processing 
activities.  (Author's  abstract) 
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A  new,  comprehensive,  interdisciplinary  approach 
has  been  established  for  determining  and  protect- 
ing instream  flow  needs.  This  approach  was  based 
upon  relationships  between  flows  and  water-de- 
pendent resource  values,  but  also  incorporated 
legal,  technical,  and  administrative  aspects  of 
water  management.  It  recognized  that  resource 
values  and  their  related  physical,  legal,  and  admin- 
istrative environments  differed  widely  among 
rivers  and  relied  on  professional  analysis,  interdis- 
ciplinary interaction,  and  expert  judgement  for 
these  differences.  The  new  approach  differed  from 
other  approaches  to  determining  instream  flow 
needs  because  it  emphasized  the  assessment  process 
more  than  specific  assessment  methods.  This  ap- 
proach has  been  applied  to  instream  flow  assess- 
ments in  Beaver  Creek  National  Wild  River  in 
central  Alaska  and  the  San  Pedro  River  Riparian 


Conservation  Area  in  southern  Arizona  The 
value-based,  interdisciplinary  process  for  determin- 
ing and  protecting  instream  flow  needs  coi 
of  six  basic  steps:  (\)  preliminary  assessment  arid 
study  design,  (2)  description  of  flow-dependent 
values,  (3)  description  and  quantification  of  hydrol- 
ogy and  geomorphology,  (4>  description  of  the 
effects  of  flows  on  resource  values,  (5)  identifica- 
tion of  minimum  flows  to  protect  values,  and  (6) 
development  of  a  strategy  to  protect  flows. 
Throughout,  the  evaluation  and  quantification 
process  was  interactive  with  a  group  of  specialists 
constructing  an  interdisciplinary  product  CMert?- 
PTT) 
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Descriptors:  'Urbanization,  'Poland,  'Agriculture, 
•Pollution  index,  'Regional  planning,  Air  pollu- 
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The  hazards  to,  and  damages  imposed  on,  the 
agricultural  environment  have  been  analyzed  using 
Lower  Silesia  in  Poland  as  an  example.  Using 
unpublished  data  from  the  sanitary-epidemiological 
stations  of  the  districts  as  well  as  data  obtained 
from  the  departments  of  environmental  protection, 
geology  and  natural  resources  of  the  district  of- 
fices, a  methodological  index  was  devised  that 
would  provide  a  synthetic  characterization  of  the 
negative  transformations  (destruction)  in  the  area 
utilized  by  agriculture.  It  was  determined  that  the 
emission  of  gases  penetrating  the  whole  agricultur- 
al environment  is  progressing  with  great  speed. 
The  pollution  of  open,  superficial  and  underground 
waters  is  also  very  high.  The  bioactive  soils  of 
Lower  Silesia  are  exposed  to  two  principle  danger: 
chemical  contamination  caused  by  air  and  water; 
and  the  exploitation  of  rock  and  post-glacial  sands 
and  gravels  for  urbanization  and  road  building 
which  encroaches  on  farmland.  The  impact  of 
particular  factors  on  the  quality  of  the  environ- 
ment is  not  fully  known.  Therefore,  mathematical 
operations  were  introduced  to  correct  results  ob- 
tained and  reduce  them  to  an  approximately 
common  level.  The  sum  obtained  after  adding  the 
results  is  the  destruction  index  of  the  agricultural 
environment.  The  lower  the  value  calculated  for 
the  index,  the  greater  the  destruction.  The  index 
includes:  Stimulants  (positive  values)  such  as 
water-supply  lines,  natural  wasteland,  and  wood- 
lands; and  Anti-stimulants  (negative  values)  such  as 
dust  pollution,  arable  land,  human  activity,  and 
building  surface  area.  This  method  makes  it  possi- 
ble to  determine  in  an  objective  way  the  relative 
amount  of  ecological  damage  in  the  agricultural 
environment  and  its  extent  in  space.  (White- 
Reimer-PTT) 
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In  an  address  to  a  water  conference  held  in  New 
England,  the  author  discusses  several  topics  con- 
cerned with  supplying  water  of  good  quality  into 
the  twenty-first  century.  As  a  viable  trend  to  water 
management  in  two-thirds  of  metropolitan  France, 
water  supply  organizations  are  generally  in  the 
control  of  local  municipalities  who  franchise  water 
supply  operations  to  private  organizations.  Sus- 
tained good  quality  of  water  depends  on  the  con- 
trol of  many  factors  such  as  river  and  groundwater 
quality,  controlling  pollution  sources,  and  properly 
maintaining  water  treatment  and  distribution  sys- 
tems. While  water  quality  standards  are  now  being 
set  in  more  detail  nationally  or  even  international- 
ly, water  remains  a  local  natural  resource,  with 
individual  character,  calling  for  local  regulation  of 
water  quality  parameters.  Other  factors  that  need 
to  be  considered  for  the  future  are  the  cost  of 
water  at  the  tap,  the  durability  of  equipment,  and 
public  attitudes  towards  maintaining  water  quality. 
Careful  management  of  equipment  and  water 
supply  facilities  is  needed  to  not  spend  too  much  or 
too  little  on  maintenance.  In  the  future  water 
supply  leaders  and  the  private  sector  must  not  just 
see  regulation  as  an  extra  problem,  but  as  a  part  of 
planning  for  the  future.  (Geiger-PTT) 
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SOCIAL  CHOICE,  RISK  AND  DETERMINA- 
TION IN  WATER  QUALITY  MANAGEMENT. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  School  of  Applied  Science. 

P.  Cullen. 
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The  identification  of  strategies  for  natural  resource 
management,  in  terms  of  both  social  and  technical 
choices,  is  discussed.  In  attempting  to  predict  the 
likely  water  quality  of  a  lake  following  some  inter- 
vention to  control  nutrient  inflow,  or  in  attempting 
to  predict  the  likely  water  quality  in  a  proposed 
new  impoundment,  it  is  important  to  appreciate  the 
probabilistic  nature  of  such  predictions.  The 
OECD-Vollenweider  models  require  an  estimate 
of  phosphorus  inflow  to  the  water  body,  and  these 
inflows  will  be  partly  a  function  of  runoff  from  the 
catchment.  Since  the  rainfall  (and  therefore  runoff) 
varies  so  much  from  year  to  year  in  climates  such 
as  Australia,  it  seems  unwise  to  base  predictions  on 
some  average  rainfall  or  runoff  value  when  the 
long-term  average  may  be  experienced  only  rarely. 
A  better  approach  seems  to  be  to  look  at  the  range 
of  runoff  values,  and  apply  the  OECD-Vollen- 
weider model  to  dry,  normal  and  wet  periods,  and 
develop  trophic  state  predictions  for  each  hydro- 
logic  state.  Since  water  quality  is  probabilistic 
rather  than  deterministic  (as  implied  by  the 
models),  then  levels  of  acceptable  risk  have  to  be 
established.  Is  it  acceptable  for  an  impoundment  to 
have  a  cyanobacterial  bloom  each  year  every 
decade.  These  are  questions  of  social  choice,  and 
require  the  public  to  be  involved  in  choosing  be- 
tween the  various  possible  performances  of  the 
water  body.  The  trade-off  between  cost  and  ac- 
ceptable water  quality  is  not  one  that  can  be  made 
by  professionals  alone.  In  such  questions  of  social 
choice,  society  can  expect  the  professionals  to 
assist  them  in  understanding  the  various  trade-offs, 
not  to  make  political  choices  under  the  guise  of 
technical  analysis.  (Author's  abstract) 
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PRACTICAL  PERFORMANCE  OF  VARIOUS 
SYSTEMS  FOR  SMALL-SCALE  WASTEWATER 
TREATMENT  DURING  A  TWO-YEAR  FIELD 
TEST. 
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DEVELOPMENT  AND  APPLICATION  OF  A 
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For   primary   bibliographic   entry   see   Field    5G. 
W90-00835 


FLOODING  AND  THE  QUANTIFICATION  OF 
'INTANGIBLES'. 

Middlesex  Polytechnic,  London  (England).  Flood 
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Descriptors:   *Cost-benefit   analysis,   *Flood  con- 
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Sources  of  both  systemic  and  parameter  uncertain- 
ties in  flood  alleviation  cost-benefit  analysis  are 
discussed.  Cost-benefit  analyses  are  assessments  of 
the  future  effects  of  different  scheme  options;  con- 
sequently, there  are  inherent  uncertainties.  The 
omission  of  consideration  of  some  impacts  as  'in- 
tangibles', because  it  has  not  been  possible  to  meas- 
ure them,  is  a  form  of  systemic  uncertainty.  A 
significant  omission  in  the  past  from  flood  allevi- 
ation cost-benefit  analyses  has  been  the  non-mone- 
tary impacts  of  flooding  upon  households.  It  is 
shown  that  these  impacts  are  both  large  and  more 
important  to  the  households  affected  than  are  the 
direct  monetary  losses.  (Author's  abstract) 
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QUE  EN  MATIERE  DE  GESTION  DE  BAR- 
RAGES). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 
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PERCIVAL  CREEK  CORRIDOR  PLAN. 

Thurston    Regional    Planning    Council,    Olympia, 
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In  an  attempt  to  guide  future  land  use  decisions 
along  Percival  Creek  and  the  Black  Lake  Drainage 
Ditch,  which  run  through  Thurston  county,  Wash- 
ington, the  Percival  Creek  Corridor  Plan  was  initi- 
ated in  the  spring  of  1984.  The  waterways  run 
within  the  shadow  of  the  Washington  State  Capitol 
dome  and  are  abundant  in  water,  wetlands,  and 
related  natural  resources.  The  primary  goal  of  the 
plan  was  to  strike  a  balance  between  long-term 
protection  of  the  creek  ecosystem  and  urban  infra- 


structure necessary  to  meet  the  region's  economic 
needs.  The  corridor  plan  sought  to  resolve  shore- 
line and  zoning  conflicts  through  the  use  of  a 
combined  regulatory  approach  called  a  manage- 
ment unit.  Accomplishments  of  the  corridor  plan 
include:  (1)  as  severely  limited  land  use  within  the 
canyon,  drainage  way,  and  associated  wetlands;  (2) 
establishment  of  a  vegetative  buffer;  (3)  expansion 
of  the  influence  of  shoreline  regulations;  (4)  limita- 
tions on  the  location  of  new  or  expanded  roads, 
maintenance  of  habitat  values  and  water  quality, 
encouragement  of  best  management  practices  for 
animal  keeping;  and  (5)  exploration  of  potential 
recreational  opportunities  within  the  corridor 
through  an  intergovernmental  approach.  A  joint 
stormwater  management  plan  is  now  planned  for 
the  Percival  Creek  watershed.  The  Percival  Creek 
corridor  plan  is  an  example  of  cooperative  prob- 
lem-solving by  consensus.  (Mertz-PTT) 
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PROBLEMS  OF  ORGANIZATION  IN  THE  SCI- 
ENCE, POLITICS  AND  MANAGEMENT  OF 
WATER. 

Rawson  Academy  of  Aquatic  Science,  Ottawa 
(Ontario).  , 
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Hydrobiologia  HYDRB8,  Vol.  176/17,  p  7-16, 
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Water  management  is  a  complex  multidisciplinary 
function  involving  scientists,  politicians  and  bu- 
reaucrats. The  general  characteristics  of  these 
groups  are  discussed  in  an  effort  to  understand 
how  current  scientific  programs  are  impacted  by 
varying  degrees  of  control  exerted  by  these  diver- 
gent groups.  In  an  effort  to  understand  how  sci- 
ence impacts  upon  resource  management,  a  gener- 
alized institutional  life  cycle  is  presented  and  the 
possible  role  of  the  scientist  in  management  is 
defined.  Science  organizations  directed  towards 
research  should  report  to  a  board,  council  or  com- 
mission composed  of  the  best  minds  int  he  discipli- 
nary areas  mandated  for  the  organization.  They 
should  not  be  directly  in  a  line  management  system 
in  which  research  may  be  downgraded  to  informa- 
tion gathering  devoid  of  basic  processing  under- 
standing. Managers  should  be  appointed  for  a  fixed 
term  only  and  should  be  allowed  to  return  to 
research,  and  the  position  rotated.  During  the  ap- 
pointment period,  the  manager  should  be  allowed 
time  to  maintain  his  research  standing  during  the 
period  of  office.  All  capable  scientists  should  rec- 
ognize that  an  appointment  of  this  sort  is  a  neces- 
sary part  of  being  a  member  of  the  research  frater- 
nity. Some  form  of  reward  or  recognition  should 
be  accorded  to  those  who  accept  the  increased, 
and  often  difficult,  responsibilities  for  research 
management.  Research  budgets  should  not  follow 
job  estimations  developed  for  engineering  studies. 
By  all  means,  there  must  be  a  limit  to  resources. 
(Miller-PTT) 
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WATER  AND  WASTEWATER  FINANCE  AND 
PRICING. 
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Geological  Survey,  Augusta,  ME.  Water  Re- 
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TOTAL  WATER  AND  TAPWATER  INTAKE  IN 
THE  UNITED  STATES:  POPULATION-BASED 
ESTIMATES  OF  QUANTITIES  AND  SOURCES. 

National  Cancer  Inst.,  Bethesda,  MD.  Epidemiolo- 
gy and  Biostatistics  Program. 
A.  G.  Ershow,  and  K.  P.  Cantor. 
May  1989.   140p,  8  fig,  72  tab,  33  ref,  6  append. 
National     Cancer     Institute    Contract     263-MD- 
810264. 
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demand,  *Data  collections,  Potable  water,  Statisti- 
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This  report  presents  estimates  of  Total  Water  and 
Tapwater  intake  in  the  population  of  the  continen- 
tal United  States.  The  methods  used  to  derive  the 
estimates  are  described  in  detail.  The  data  used  for 
this  analysis  were  collected  during  the  1977-78 
Nationwide  Food  Consumption  Survey  (NFCS)  of 
the  U.S.  Department  of  Agriculture.  The  authors 
created  a  special  database  to  quantify  the  total 
moisture  and  tapwater  content  of  the  foods  and 
beverages  consumed  by  the  NFCS  study  subjects. 
All  food  and  beverage  sources,  as  well  as  drinking 
water,  are  incorporated  in  the  estimates  of  Total 
Water  intake.  Estimates  of  Tapwater  intake  include 
drinking  water  and  tapwater  added  in  final  home 
or  restaurant  preparation  of  beverages  and  foods. 
Data  are  presented  by  age  group,  sex,  season  and 
geographic  region,  and  separately  for  pregnant 
women,  lactating  women,  and  breast-fed  children. 
Average  intake  for  all  participants  (n  =  26,081)  (ex- 
cluding pregnant  women,  lactating  women,  and 
breast-fed  children)  was  2,072  +or-  803  gallons/ 
day  (gpd)  of  Total  Water,  including  1,193  +or- 
702  gpd  of  Tapwater.  Tapwater  intake  thus  ac- 
counted for  55  +  or-  18%  of  Total  Water  con- 
sumed. For  all  age  groups  combined,  drinking 
water  contributed  approximately  30%  of  Total 
Water  and  54%  of  Tapwater;  foods,  26%  of  Total 
Water  and  10%  of  Tapwater;  and  other  beverages, 
44%  of  Total  Water  and  36%  of  Tapwater. 
Median  daily  Total  Water  intake,  by  age  group, 
was  1,120  g  (<  1  year),  1,497  g  (1-10  yrs),  1,874  g 
(11-19  yrs),  2,109  g  (20-64  years),  and  2,109  g  (65  + 
yrs).  Median  daily  Tapwater  intake  was  240  g  ( <  1 
yr),  665  g  (1-10  yrs),  867  g  (11-19  yrs),  1,252  g  (20- 
64  yrs),  and  1,367  g  (65+  yrs).  Among  adults  20-64 
years  old,  the  5th  and  95th  percentiles  of  Total 
Water  consumption  were  1,333  g  and  3,793  g. 
Comparable  percentiles  of  Tapwater  intake  were 
416  g  and  2,707  g,  respectively.  Observation  of 
expected  trends  for  sex,  geographical  region,  and 
season,  as  well  as  for  age,  reinforces  the  general 
usefulness  of  this  approach.  (Author's  abstract) 
W90-00097 


POTENTIAL  DEMAND  FOR  SUPPLEMENTAL 
IRRIGATION  IN  THE  LOWER  MISSISSIPPI 
VALLEY. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ag- 
ricultural Economics  and  Agribusiness. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-00332 


INTERDISCIPLINARY   PROCESS   FOR   PRO- 
TECTING INSTREAM  FLOWS. 

Bureau  of  Land  Management,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-00334 


RESEARCH    NEEDS    IN    IRRIGATION    AND 
DRAINAGE-1989. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00893 


6E.  Water  Law  and  Institutions 


ACID  RAIN  1986:  A  HANDBOOK  FOR  STATES 
AND  PROVINCES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00063 


SAVE  THE  RAIN. 


Natural    Resources   Defense   Council,    Inc  ,    New 

York. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00066 


LEGISLATING  A  FAIR  AND  EFFECTIVE  NA- 
TIONAL ACID  DEPOSITION  CONTROL  PRO- 
GRAM: AN  OHIO  PERSPECTIVE. 

Ohio  Consumers'  Counsel  Governing  Board,  Co- 
lumbus. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-00071 


WISCONSIN  ACID  DEPOSITION  PROGRAM. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Air  Management. 

For   primary   bibliographic   entry   see   Field   5G. 

W9O-0O073 


WHAT  WE  KNOW/WHAT  WE  DID/WHY/ 
WHAT  WE  WILL  DO  (ABOUT  ACID  RAIN). 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-00075 


ACID  PRECIPITATION  ISSUE:  HAVE  WE 
LOST  SIGHT  OF  PAST  LESSONS. 

Quebec  Ministere  de  FEnvironnement,  Sainte-Foy. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-00076 


DRINKING  WATER  CRITERIA  DOCUMENT 
FOR  POLYCHLORINATED  BIPHENYLS 
(PCBS):  1987  REVIEW  OF  THE  DRAFT  FINAL. 

Environmental    Protection   Agency,    Washington, 

DC.  Science  Advisory  Board. 

For   primary   bibliographic   entry  see   Field   5G. 

W90-00085 


EPA:  GROUND  WATER  HANDBOOK. 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00087 


SITE  CHARACTERIZATION:  TECHNICAL  AP- 
PROACHES TO  RCRA  COMPLIANCE. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Site  Characterization  and  Assessment  Section. 
For   primary  bibliographic   entry   see   Field    5G. 
W90-00091 


DEVELOPMENT  DOCUMENT  FOR  FINAL  EF- 
FLUENT GUIDELINES  AND  NEW  SOURCE 
PERFORMANCE  STANDARDS  FOR  THE  ORE 
MINING  AND  DRESSING  POINT  SOURCE 
CATEGORY:  GOLD  PLACER  MINE  SUBCATE- 
GORY. 

Environmental   Protection   Agency,   Washington, 
DC.  Industrial  Technology  Div. 
For   primary   bibliographic   entry   see   Field   5G. 
W90-00096 


STATUS  REPORT  ON  FLOOD  WARNING  SYS- 
TEMS IN  THE  UNITED  STATES. 

Colorado  Univ.,  Colorado  Springs. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-00452 


WATER  FARMS  AND  TRANSFER  CONFLICTS 
IN  ARIZONA,  USA:  A  PROPOSED  RESOLU- 
TION PROCESS. 

Department  of  Geography  and  Regional  Develop- 
ment, University  of  Arizona,  Tucson,  AZ  85721. 
J.  McEntire. 

Environmental  Management  EMNGDC,  Vol.  13, 
No.  3,  p  287-295,  May-June  1989.  36  ref. 

Descriptors:  *Water  law,  'Groundwater  manage- 
ment, 'Legal  aspects,  'Legislation,  'Water  trans- 
fer, 'Arizona,  Groundwater  Management  Act, 
Water  farms,  Groundwater  depletion,  Groundwat- 
er potential. 


The  I9t0  Groundwater  Management  Act  </-.'  \ 
nu)  and  the  state  legislature's  reaction* 
dieaments  produced  by  water  farms  are  reviewed 
Water  is  a  relatively  scarce  resource  in  Arizona, 
especially  since  the  recent  urban  boom  of  Phocrn* 
and  Tucson  Arizona's  1980  Groundwater  Man- 
agement Act  was  the  precursor  to  current  water- 
transfer  conflicts  between  urban  buyers,  rural 
farmers  and  third  parties.  Water  farms  are  bought 
with  the  intention  to  transfer  their  appurtenant 
groundwater  to  the  two  major  metropolitan  cities 
As  water  markets  have  emerged,  differing  values 
and  public  interest  issues  have  become  apparent, 
while  the  state  legislature  attempts  to  resolve  in- 
equities. Site-specific  transfer  disputes,  as  well  as 
policy-making  conflicts,  offer  suitable  situations  for 
a  mediation  process.  Equity-based  and  efficiency- 
based  criteria  are  suggested  as  the  basis  for  resolv- 
ing water-transfer  conflicts,  and  remediation  proc- 
ess is  proposed.  However,  third  parties  must  devel- 
op an  agenda,  and  a  balance  of  power  should  be 
attained  before  mediation  can  effectively  forge  an 
agreement  on  water-transfer  policies.  The  attain- 
ment of  statewide  policies  generated  through  a 
mediated  process  has  the  potential  to  expand  long- 
range  regional  water  planning  and  management 
(Author's  abstract) 
W90-00453 


CONFLICT,  CONTROVERSY,  AND  COMPRO- 
MISE: THE  CONCHO  WATER  SNAKE  fNERO- 
DIA  HARTERI  PAUCIMACULATA)  VERSUS 
THE  STACY  DAM  AND  RESERVOIR. 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

For  primary   bibliographic   entry   see   Field   6G. 

W90-00454 


PROBLEMS  OF  ORGANIZATION  IN  THE  SCI- 
ENCE, POLITICS  AND  MANAGEMENT  OF 
WATER. 

Rawson   Academy   of  Aquatic   Science,   Ottawa 

(Ontario). 

For  primary  bibliographic  entry  see  Field  6B. 

W90-00696 


FUTURE  IRRIGATION  PROSPECTS  AND  AC- 
TIONS IN  DEVELOPING  COUNTRIES. 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Agriculture  Production 
and  Services  Div. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00888 


6F.  Nonstructural  Alternatives 


STATUS  REPORT  ON  FLOOD  WARNING  SYS- 
TEMS IN  THE  UNITED  STATES. 

Colorado  Univ.,  Colorado  Springs. 

E.  Gruntfest,  and  C.  Huber. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  3,  p  279-286,  May-June  1989.  1  fig,  1  tab,  9  ref. 

NSF  grant  no.  CES-8713629. 

Descriptors:  'Flood  warning  systems,  'Flood  pro- 
tection, 'Regional  floods,  'Warning  systems, 
♦Flash  floods,  Flood  damage,  Dam  failure. 

One  of  the  major  changes  in  flash-flood  mitigation 
in  the  past  decade  is  the  number  of  communities 
that  have  implemented  warning  systems.  A  survey 
was  conducted  of  18  early-warning  systems  in  the 
United  States  developed  by  communities  of  regions 
to  provide  protection  against  flash  floods  or  dam 
failures.  Problems  revealed  included  the  following: 
(1)  equipment  malfunctions,  (2)  inadequate  mainte- 
nance funding,  (3)  inconsistent  levels  of  protection 
and  expenditure,  (4)  inconsistent  levels  of  expecta- 
tions and  formalization,  (5)  varying  levels  of  local 
commitment  to  the  systems,  (6)  under-emphasis  on 
response  capability,  and  (7)  a  tendency  to  over-rely 
on  warning  systems.  Some  unanticipated  benefits 
experienced  by  the  survey  communities  were  also 
revealed:  (1)  the  warning  systems  serve  as  valuable 
data  collection  tools,  (2)  a  great  deal  of  interagen- 
cy cooperation  has  been  demonstrated,  and  (3) 
warning  systems  offer  increased  alternatives  to 
structural  modification  projects.  The  inter-jurisdic- 
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tional  nature  of  drainage  basins,  the  evolving  roles 
of  the  various  federal  agencies  involved  in  flood 
mitigation,  and  the  lack  of  governmental  standards 
of  operations  for  flood  warning  systems  are  issues 
that  must  be  considered  as  communities  make  deci- 
sions regarding  the  adoption  of  warning  systems. 
The  record  on  these  systems  is  too  short  for  a 
precise  assessment  if  how  successful  they  are;  how- 
ever, results  indicate  that  if  the  goal  of  reducing 
loss  of  life  and  property  from  flooding  is  to  be 
achieved,  warning  systems  must  be  only  one  part 
of  a  comprehensive  flood  loss  reduction  program. 
(Author's  abstract) 
W90-0O452 


COPING  WITH  THE  EFFECTS  OF  HIGH 
WATER  LEVELS  ON  PROPERTY  HAZARDS: 
NORTH  SHORE  OF  LAKE  SUPERIOR. 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Geography. 

H.  Rasid,  R.  S.  Dilley,  D.  Baker,  and  P.  Otterson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  2,  p  205-216,   1989.  2  fig,  4  tab.   17  ref. 

Descriptors:  *Flood  protection,  *Flood  damage, 
•Flooding,  *Lake  Superior,  *Flood  control,  •Ero- 
sion control,  Flood  plain  zoning,  Shore  protection, 
Planning. 

Property  hazards  associated  with  the  1985-86  high- 
water  levels  on  the  north  shore  of  Lake  Superior 
between  Duluth,  Minnesota,  and  Thunder  Bay, 
Ontario,  are  examined.  Data  on  composition  of 
bluff/shore  materials,  recession  rates,  property  set- 
backs, and  existing  shore  protection  structures 
were  obtained  from  questionnaire  surveys.  Esti- 
mated long-term  bluff/shoreline  recession  rates 
vary  from  less  than  3  m  to  more  than  15  m  over  a 
minimum  period  of  5  years,  with  a  substantial 
amount  of  erosion  occurring  during  the  1985-86 
high  water  period.  Approximately  39  percent  of 
the  respondents  protected  their  properties  with 
structural  devices,  but  many  were  ineffective. 
Many  respondents  perceived  lower  water  levels  as 
a  higher  priority  than  providing  shore  protection 
structures.  However,  human  ability  to  manipulate 
the  levels  of  Great  Lakes  is  limited,  since  lake 
levels  are  dependent  primarily  on  climatic  cycles. 
Because  of  the  limitations  on  controlling  water 
levels,  master  plans  for  land  use  regulations  should 
be  developed  to  prevent  or  minimize  future  en- 
croachment of  properties  upon  flood-prone  and 
erosion-prone  reaches  of  the  shoreline.  (Author's 
abstract) 
W90-O084O 


FLOODING  AND  THE  QUANTIFICATION  OF 
'INTANGIBLES'. 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-00925 


6G.  Ecologic  Impact  Of 
Water  Development 


SETTLEMENT,  SUBSISTENCE,  AND  SPE- 
CIALIZATION IN  THE  NORTHERN  PERIPH- 
ERY: THE  WADDELL  PROJECT,  VOLUME  1. 

Archaeological  Consulting  Services  Ltd.,  Tempe, 
AZ. 

Archaeological  Consulting  Service,  Ltd.,  Tempe, 
AZ.  Cultural  Resources  Report  No.  65,  1989. 
642p,  71  fig,  75  tab.  Bureau  of  Reclamation  Con- 
tract No.  6-CS-30-044250. 

Descriptors:  *Arizona,  *Water  resources  develop- 
ment, •Archaeology,  *  Social  aspects,  Lake  Pleas- 
ant, New  Waddell  Dam,  Dams,  Agriculture,  Soil 
properties,  Water  supply,  Hohokam  Indians,  Histo- 
ry- 

Under  the  sponsorship  of  the  Bureau  of  Reclama- 
tion, the  New  Waddell  Dam  Borrow  Areas  Mitiga- 
tive  Data  Recovery  Project,  more  simply  known 
as  the  Waddell  Project,  performed  data  recovery 
at  17  sites  in  the  vicinity  of  Lake  Pleasant,  Arizo- 
na. The  project  area,  composed  of  multiple  survey 
areas,  was  spread  across  two  drainages,  the  Agua 


Fria  and  New  River,  in  what  is  considered  the 
northern  periphery  of  the  prehistoric  Hohokam 
culture.  The  sites  studied  included  large  agricultur- 
al fields,  sometimes  with  associated  surface  mason- 
ry field  houses;  farmsteads  with  small  numbers  of 
pithouses;  resource  procurement  and  processing 
sites;  and  a  single  special-purpose  crematory  site. 
Research  efforts  were  organized  into  three  broad 
topic  areas  so  that  all  project  researchers,  includ- 
ing specialists,  could  gear  their  investigations  along 
the  same  lines.  At  the  intra-drainage  level,  the 
focus  was  on  the  individual  sites  and  their  locations 
with  respect  to  the  physical  environment  and  each 
other.  Terminology  employed  for  agricultural  fea- 
tures and  systems  in  the  literature  was  reviewed 
and  it  was  proposed  that  the  use  of  terms  be 
standardized.  The  topographic  situation,  source  of 
water  (e.g.,  river,  wash,  and/or  runoff),  and  soil 
conditions  were  identified  for  the  different  agricul- 
tural systems  investigated.  The  functions  of  the 
various  agricultural  feature  types  were  assessed.  A 
model  of  the  development  of  any  agricultural 
system  was  employed  that  helps  account  for  the 
functions  of  certain  enigmatic  features  and  aspects 
of  features.  Volume  one  of  this  report  provides  an: 
introduction  and  research  framework  for  the  Wad- 
dell Project;  a  description  of  the  environmental 
setting;  site  and  survey  descriptions  for  1 5  of  the 
study  sites;  and  a  description  of  the  supplemental 
survey  tasks.  (See  also  W87-09094  and  W9O-0O082) 
(Lantz-PTT) 
W90-00081 


SETTLEMENT,  SUBSISTENCE,  AND  SPE- 
CIALIZATION IN  THE  NORTHERN  PERIPH- 
ERY: THE  WADDELL  PROJECT,  VOLUME  2. 

Archaeological  Consulting  Services  Ltd.,  Tempe, 

AZ. 

Archaeological  Consulting  Service,  Ltd.,  Tempe, 

AZ.   Cultural   Resources   Report   No.   65,    1989. 

547p,  46  fig,  74  tab,  750  ref,  4  append.  Bureau  of 

Reclamation  Contract  No.  6-CS-30-044250. 

Descriptors:  *Arizona,  *Water  resources  develop- 
ment, *Archaeology,  *Social  aspects,  Lake  Pleas- 
ant, New  Waddell  Dam,  Dams,  Agriculture,  Soil 
properties,  Water  supply,  Hohokam  Indians,  Histo- 
ry- 

Under  the  sponsorship  of  the  Bureau  of  Reclama- 
tion, the  New  Waddell  Dam  Borrow  Areas  Mitiga- 
tive  Data  Recovery  Project,  more  simply  known 
as  the  Waddell  Project,  performed  data  recovery 
at  17  sites  in  the  vicinity  of  Lake  Pleasant,  Arizo- 
na. The  project  area,  composed  of  multiple  survey 
areas,  was  spread  across  two  drainages,  the  Agua 
Fria  and  New  River,  in  what  is  considered  the 
northern  periphery  of  the  prehistoric  Hohokam 
culture.  The  sites  studied  included  large  agricultur- 
al fields,  sometimes  with  associated  surface  mason- 
ry field  houses;  farmsteads  with  small  numbers  of 
pithouses;  resource  procurement  and  processing 
sites;  and  a  single  special-purpose  crematory  site. 
Research  efforts  were  organized  into  three  broad 
topic  areas  so  that  all  project  researchers,  includ- 
ing specialists,  could  gear  their  investigations  along 
the  same  lines.  At  the  intra-drainage  level,  the 
focus  was  on  the  individual  sites  and  their  locations 
with  respect  to  the  physical  environment  and  each 
other.  Terminology  employed  for  agricultural  fea- 
tures and  systems  in  the  literature  was  reviewed 
and  it  was  proposed  that  the  use  of  terms  be 
standardized.  The  topographic  situation,  source  of 
water  (e.g.,  river,  wash,  and/or  runoff),  and  soil 
conditions  were  identified  for  the  different  agricul- 
tural systems  investigated.  The  functions  of  the 
various  agricultural  feature  types  were  assessed.  A 
model  of  the  development  of  any  agricultural 
system  was  employed  that  helps  account  for  the 
functions  of  certain  enigmatic  features  and  aspects 
of  features.  Volume  two  of  this  report  presents 
material  on:  various  analyses  of  artifacts;  pollen 
analysis  for  the  Waddell  data  recovery  project:  an 
examination  of  the  subsistence  base  from  the  Agua 
Fria  and  New  River  drainages;  flotation  analysis; 
Hohokam  faunal  resources  in  the  Waddell  Project 
area;  human  osteological  analysis;  mineral  identifi- 
cation agricultural  features;  intra-drainage  adapta- 
tions; and  inter-drainage  comparisons  and  relations. 
(See  also  W87-09094  and  W90-00081)  (Lantz-PTT) 
W90-00082 


GLEN  CANYON  ENVIRONMENTAL  STUDIES: 
EXECUTIVE  REVIEW  COMMITTEE  FINAL 
REPORT. 

Glen   Canyon    Environmental    Studies,    Flagstaff, 

AZ. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89- 119622. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  GCES/01/88,  May  1988.  129p,  1  fig,  5 

append. 

Descriptors:  *Dam  effects,  *Water  resources  man- 
agement, *Glen  Canyon,  "Colorado  River,  Grand 
Canyon,  Environmental  effects,  Management  plan- 
ning, Public  policy. 

This  Final  Report  contains  recommendations  of 
the  Executive  Review  Committee,  a  management 
and  policy  level  group  representing  the  Bureau  of 
Reclamation,  National  Park  Service,  Fish  and 
Wildlife  Service,  Department  of  the  Interior 
(Office  of  Environmental  Project  Review),  and 
Western  Area  Power  Administration  to  the  De- 
partment of  the  Interior  regarding  future  actions  to 
be  taken  based  on  the  technical  results  of  the  Glen 
Canyon  Environmental  Studies.  The  objectives 
and  focus  of  each  of  these  agencies  in  the  manage- 
ment of  the  Colorado  River  through  Glen  and 
Grand  Canyons  is  outlined  and  recommendations 
are  given  for  Secretarial  consideration  on  the  need 
for  operational  changes  at  Glen  Canyon  Dam  and 
additional  monitoring  and/or  study.  Individual 
agency  position  statements,  recommendations, 
findings,  management  objectives  and  priorities,  and 
constituent  group  comments  are  included  as  appen- 
dices. The  report  also  contains  the  transmittal  let- 
ters that  reflect  the  actions  to  be  taken  by  the 
cooperating  agencies  and  bureaus.  (Author's  ab- 
stract) 
W90-00095 


KNTAKE   STRUCTURE   OPERATION   STUDY, 
LOST  CREEK  DAM,  OREGON. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-00099 


IMPACTS  OF  A  PROPOSED  COAL  MINE  IN 
THE  FLATHEAD  RIVER  BASIN. 

International  Joint  Commission-United  States  and 

Canada,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-00128 


HOMESTEADING  IN  THE  DEPRESSION:  A 
STUDY  OF  TWO  SHORT-LIVED  HOME- 
STEADS IN  THE  HARQUAHALA  VALLEY, 
ARIZONA. 

Northland  Research,  Inc.,  Flagstaff,  AZ. 

P.  H.  Stein. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-164834. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

1988.  125p,  22  fig,  1  tab,  66  ref,  2  append.  Bureau 

of  Reclamation  Contract  3-PA-30-00740. 

Descriptors:  *Dry  farming,  "Archaeology,  *Arizo- 
na,  Harquahala  Valley,  History,  Water  resources 
development. 

A  data  recovery  program  was  conducted  at  two 
historic  sites  which  were  affected  by  the  construc- 
tion of  the  Upper  West  Side  Canal  and  Centennial 
Levee  of  the  Central  Arizona  Project.  Both  sites 
are  located  in  the  Harquahala  Valley  of  western 
Maricopa  County,  Arizona.  Site  AZ  S:7:29(ASM) 
was  the  Enlarged  (Dry  Farm)  Homestead  of  Hugh 
T.  Stubblefield.  It  was  occupied  from  1930  or  1931 
to  mid-1933.  Site  AZ  S:7:32(ASM)  was  the  En- 
larged (Dry  Farm)  Homestead  of  Lyman  C. 
Mason  and  was  occupied  from  1929  to  early- 1930 
or  mid- 1930.  Data  recovery  at  the  Stubblefield  and 
Mason  homesteads  had  several  goals.  The  first  was 
to  document,  in  a  systematic  and  intensive  manner, 
the  architecture  and  material  culture  of  the  sites, 
because  both  would  be  destroyed  by  the  Central 
Arizona  Project  features.  The  second  was  to 
derive  culture  histories  for  the  sites  using  archival, 
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interview,  and  archaeological  data  sets.  Beyond 
these  immediate  goals,  data  recovery  focused  on 
the  collection  of  data  relevant  to  four  areas  of 
research  interest.  Three  of  these  dealt  with  the 
sensitivity  of  archaeological  data  to  the  behavioral 
systems  which  generated  them.  The  fourth  exam- 
ined the  relationship  of  ideal  behavior,  as  struc- 
tured by  national  homestead  laws,  to  actual  behav- 
ior, as  seen  in  the  interpretation  and  application  of 
such  laws  at  the  local  level.  (Author's  abstract) 
W90-00131 


HOHOKAM  ARCHAEOLOGY  ALONG  PHASE 
B  OF  THE  TUCSON  AQUEDUCT  CENTRAL 
ARIZONA  PROJECT.  VOLUME  2:  EXCAVA- 
TIONS AT  FASTIMES  (AZ  AA:12:384),  A  RIL- 
LITO  PHASE  SITE  IN  THE  AVRA  VALLEY. 
Arizona  State  Museum,  Tucson.  Cultural  Resource 
Management  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-175483. 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Arizona  State  Museum  Archaeological  Series  No. 
178,  1988.  330p,  69  fig,  63  tab,  162  ref.  Bureau  of 
Reclamation  Contract  6-CS-30-03500. 

Descriptors:  'Resources  development,  'Aque- 
ducts, 'Archaeology,  'Social  aspects,  'Hohokam 
Indians,  Tucson  Aqueduct,  History,  Arizona. 

In  1986  archaeologists  excavated  a  Rillito  phase 
Hoholcam  settlement  that  lay  in  the  path  of  the 
Tucson  Aqueduct  Phase  B,  Central  Arizona 
Project.  Trenching  and  stripping  revealed  96  fea- 
tures, including  at  least  30  pit  houses.  Thirty-eight 
features  were  excavated  or  tested:  17  pit  houses,  6 
cremations,  2  inhumations,  8  roasting  pits,  and  5 
other  pit  features.  The  features  were  distributed 
among  five  distinct  house  groups,  some  which  had 
one  or  more  house  clusters.  The  total  site  area  was 
164,300  sq  m.  The  variety  of  artifactual  and  nonar- 
tifactual  materials  analyzed  indicates  that  these 
sites  probably  represents  five  farmsteads,  all  occu- 
pied during  the  relatively  unstudied  Rillito  phase 
(A.D.  700  to  900)  of  the  Colonial  period.  Some  of 
the  structures  were  occupied  year-round,  but  site 
use  may  have  lasted  only  a  generation  or  two. 
Exact  contemporaneity  of  the  house  groups  could 
not  be  determined,  but  in  some  cases  the  general 
building  sequences  within  groups  could  tentatively 
be  reconstructed.  (Lantz-PTT) 
W90-00143 


TERRESTRIAL  ECOLOGY  OF  LOWER  COLO- 
RADO RIVER  BANKLINE  MODIFICATIONS. 

SWCA,  Inc.,  Tucson,  AZ. 
G.  S.  Mills,  and  J.  A.  Tress. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-180268. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Final  Report,  November  28,  1988.  191p,  26  fig,  57 
tab,  77  ref,  3  append.  Bureau  of  Reclamation  Con- 
tract 6-CS-30-02860. 

Descriptors:  'Bank  stabilization,  'Ecological  ef- 
fects, 'Ecosystems,  'Colorado  River,  'Stream 
banks,  Riparian  vegetation,  Wildlife,  Riprap,  Birds, 
Revegetation. 

A  study  to  evaluate  impacts  of  existing  bankline 
stabilization  procedures  along  the  Lower  Colorado 
River  on  terrestrial  wildlife  was  undertaken.  Ob- 
jectives of  the  study  included  a  literature  review  of 
bankline  stabilization  mechanisms  and  their  effects 
on  wildlife,  a  summary  of  historical  information  on 
the  bankline  modification  along  the  Lower  Colora- 
do River,  an  evaluation  of  vegetation  succession 
on  riprapped  banklines,  and  experiments  in  revege- 
tation of  riprapped  banklines.  Major  findings  of  the 
study  were:  (1)  little  of  the  extensive  literature 
pertaining  to  bankline  habitats  appears  to  be  rele- 
vant to  the  Lower  Colorado  River;  (2)  most  of  the 
riprap  along  the  Lower  Colorado  River  is  similar 
in  physical  characteristics;  (3)  natural  vegetation 
on  riprap  is  dominated  by  arrowweed  and  saltce- 
dar;  (4)  bird  densities  and  numbers  of  species  on 
riprapped  banklines  were  significantly  affected  by 
volume  of  vegetation  and  adjacent  vegetation  ion 
summer  and  winter;  and  (5)  revegetation  experi- 
ments involving  trees  and  Atriplex  seeds  were 
most  successful  on  the  top  edge  or  immediately 


behind  riprap  and  not  on  the  riprap  itself.  The 
overall  conclusion  of  the  study  was  that  attempting 
to  revegetate  riprapped  banklines  for  wildlife  is  not 
cost-effective.  Revegetation  of  nearby  areas  ap- 
pears to  be  as  beneficial  to  wildlife,  is  less  expen- 
sive, and  does  not  conflict  with  bankline  mainte- 
nance activities.  (Author's  abstract,) 
W90-00148 


HISTORICAL  ARCHAEOLOGICAL  INVESTI- 
GATIONS AT  DAM  CONSTRUCTION  CAMPS 
IN  CENTRAL  ARIZONA:  SECOND  ANNUAL 
REPORT. 

Dames  and  Moore,  Phoenix,  AZ. 

December  1988.  130p,  33  fig,  7  tab,  106  ref.  Bureau 

of  Reclamation  Contract  6-CS-30-04360. 

Descriptors:  'Dam  construction,  'Archaeology, 
History,  Water  resources  development,  Arizona, 
Social  aspects. 

In  June  1986,  the  Bureau  of  Reclamation  awarded 
a  three-year  contract  for  historical  archaeological 
studies  as  part  of  the  mitigation  program  for  the 
Regulatory  Storage  Division  (Plan  6)  of  the  Cen- 
tral Arizona  Project.  This  study  focuses  on  recon- 
structing the  social  history  of  the  workers  and 
their  families  who  lived  in  several  temporary  dam 
construction  camps  dating  from  the  1890s  to  1940s. 
The  first  chapter  discusses  experience  in  managing 
the  study  during  the  second  year  of  the  project  and 
outlines  plans  for  the  third  and  final  year.  Chapters 
2  and  3  present  the  results  of  supplemental  archae- 
ological survey  at  the  northern  end  of  the  New 
Waddell  Dam  locale.  Chapter  2  describes  home- 
stead and  ranch  sites,  and  Chapter  3  discusses  the 
Humbug  Creek  hydraulic  mining  complex.  Chap- 
ters 4,  5,  and  6  present  historical,  sociological  and 
archaeological  perspectives,  respectively,  of  the 
Roosevelt  Dam  construction  community.  (Au- 
thor's abstract) 
W90-00149 


INVESTIGATION  OF  ARCHAIC  SUBSIST- 
ENCE AND  SETTLEMENT  IN  THE  HARQUA- 
HALA  VALLEY,  MARICOPA  COUNTY,  ARI- 
ZONA. 

Northland  Research,  Inc.,  Flagstaff,  AZ. 
T.  W.  Bostwick,  O.  K.  Davis,  P.  C.  Hatch,  J. 
Hutira,  and  S.  M.  Lewenstein. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 164842. 
Price  codes:  A19  in  paper  copy,  A01  in  microfiche. 
1988.  422p,  95  fig,  99  tab,  208  ref,  5  append.  Bureau 
of  Reclamation  Contract  3-PA-30-00740. 

Descriptors:  'Irrigation  canals,  'Archaeology, 
'Arizona,  Flood  control,  Harquahala  Valley,  His- 
tory, Water  resources  development. 

Eight  archaeological  sites  were  investigated  within 
the  new  right-of-way  for  a  distribution  canal  and 
flood  control  structure  to  serve  the  Harquahala 
Valley  Irrigation  and  Drainage  District.  The  ma- 
jority of  the  materials  in  these  sites,  all  of  which 
were  mostly  surface  phenomena,  appears  to  date  to 
the  Archaic  stage,  which  is  a  poorly  understood 
time  in  the  prehistoric  record  of  the  Southwest. 
Analysis  of  data  recovered  suggests  that  these  sites 
were  campsites  used  during  seasonal  exploitation 
of  local  resources  over  a  long  period  of  time, 
perhaps  spanning  most  of  the  Archaic  stage,  and 
also  some  of  the  succeeding  Formative  stage.  (Au- 
thor's abstract) 
W90-00150 


SIDE  EFFECTS  OF  WATER  RESOURCES 
MANAGEMENT. 

International  Association  of  Hydrological  Sciences 
Publication  No.  172,  1988.  269p.  Edited  by  A. 
Volker  and  J.C.  Henry. 

Descriptors:  'Water  resources  management,  'En- 
vironmental effects,  Water  management,  Case 
studies,  Groundwater  management,  Surface  water. 

The  present  publication  deals  with  the  side  effects 
of  water  resources  management,  which  are  defined 
as  effects  beyond  the  objectives  of  the  project.  The 
present  publication  deals  mainly  with  those  side 


effect*  which  are  generally  considered  as  negative 
The  interest  is  evident:  a  project  may  fail  because 
the  objective  is  not  achieved  but  many  projects 
also  fail  because  of  the  magnitude  of  the  harmful 
side  effects  generated  by  the  project  Because  of 
the  extensiveness  of  the  subject  and  the  many 
disciplines  involved  it  was  not  possible  to  com- 
pletely cover  the  subject.  The  information  which 
became  available  partially  dealt  with  general  as- 
pects of  a  certain  side  effect  and  partially  with 
concrete  situations  containing  valuable  experience 
It  is  the  first  objective  of  this  publication  to  make 
this  experience,  which  so  far  has  not  been  pub- 
lished, available  to  a  wide  audience.  The  second 
objective  is  to  show  the  role  of  side  effects,  and 
especially  the  negative  side  effects,  in  the  develop- 
ment of  the  science  of  water  resources  engineering 
Apart  from  Chapter  1  which  deals  with  general 
aspects  of  water  resources  management  and  side 
effects,  the  present  publication  is  divided  into  two 
main  themes:  side  effects  related  to  surface  water 
management  (Chapters  2  and  3)  and  side  effects 
resulting  from  groundwater  management  (Chap- 
ters 4  and  5).  Within  each  theme  a  distinction  is 
made  between  'overviews'  and  'case  studies'.  The 
overviews  present  general  information  on  different 
categories  of  side  effects.  The  two  chapters  devot- 
ed to  case  studies  contain  information  on  practical 
experience  in  the  field  under  consideration.  Certain 
of  these  studies  cover  topics  mentioned  in  the 
overviews.  (Lantz-PTT) 
W90-00160 


CHARACTERISTICS  OF  GREENTREE  RESER- 
VOIRS: A  SURVEY  OF  MANAGERS. 

Arkansas   Univ.   at   Monticello.   Dept.   of  Forest 

Resources. 

T.  B.  Wigley,  and  T.  H.  Filer. 

Wildlife  Society  Bulletin  WLSBA6,  Vol.  17,  No. 

2,  p  136-142,  Summer  1989.  2  tab,  22  ref. 

Descriptors:  'Wetlands,  'Wildlife  management, 
'Waterfowl,  'Hunting,  Ducks,  Trees,  Greentree 
reservoirs,  Flooding. 

Wildlife  managers  sometimes  seasonally  flood 
living  hardwood  timber  to  provide  waterfowl 
habitats.  Little  data  are  available  describing  prac- 
tices used  by  managers  and  characteristics  of  these 
greentree  reservoirs  (GTR).  A  survey  of  managers 
was  undertaken  to  determine  characteristics  of 
GTR's,  management  practices,  waterfowl  and 
hunting  uses,  and  problems.  Management  of 
GTR's  was  primarily  confined  to  the  southeastern 
U.S.  Most  were  <  100  ha,  <25  years  old,  and 
located  on  clay  or  silt  loam  soil.  The  timber  stand 
was  usually  uneven-aged  and  dominated  by  oak  or 
oak  associations.  Timber  harvesting  was  not 
common.  Typically,  flooding  occurred  annually 
from  late  October  through  mid-March.  Few  man- 
agers, however,  were  able  to  adhere  to  this  sched- 
ule because  of  beavers  and  natural  flooding.  The 
water  source  was  most  often  a  river  or  runoff  from 
rainfall  or  irrigated  farmland.  Mallards  and  wood 
ducks  were  the  dominant  waterfowl  species  using 
GTR's.  Typical  GTR's  annually  provided  <  100 
days  of  hunting  and  a  harvest  of  <  100  waterfowl. 
The  most  common  problems  reported  by  managers 
were  poor  regeneration  of  timber  and  loss  of  trees 
through  mortality,  wind-throw,  or  crown  dieback. 
Reports  of  tree  mortality  and  other  problems  were 
often  more  common  in  GTR's  >20  years  old,  in 
GTR's  with  timber  >60  years  old,  and  in  GTR's 
where  draining  was  delayed  in  >2  of  10  consecu- 
tive years.  Managers  generally  perceived  that 
acorn  production  and  growth  in  tree  diameter 
were  similar  in  GTR's  and  naturally  flooded 
stands.  Despite  problems,  most  managers  planned 
to  continue  using  GTR's  and  many  anticipated 
developing  additional  GTR's.  (Author's  abstract) 
W90-00399 


ROLE  OF  THE  MISSISSIPPI  RIVER  IN  WET- 
LAND LOSS  IN  SOUTHEASTERN  LOUISI- 
ANA, U.S.A. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
R.  H.  Kesel. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.   13,  No.  3,  p   183-193,  May-June 


162 


m& 


RESOURCES  DATA— Field  7 


Network  Design — Group  7A 


1989.  8  fig,  6  tab,  34  ref.  DOI  MMS  contract  14-12- 
0001-30252. 

Descriptors:  'Sediment  discharge,  'Suspended 
load,  'Wetlands,  'Dam  effects,  'Levees,  'Louisi- 
ana, 'Mississippi  River,  Sediment  transport,  Reser- 
voirs. 

The  historic  evidence  of  the  magnitude  of  change 
in  the  suspended  sediment  discharge  of  the  Lower 
Mississippi  River  is  examined.  These  data  provide 
a  basis  for  estimating  the  amount  and  importance 
of  overbank  sediment  contributions  to  the  wetlands 
both  historically  and  for  possible  future  use.  The 
suspended  load  of  the  Lower  Mississippi  River  has 
decreased  almost  80%  since  1950.  The  long-term 
suspended  sediment  record  can  be  loosely  subdi- 
vided into  three  phases:  (1)  historic  interval  prior 
to  1900,  (2)  predam  period  from  1930  to  1952,  and 
(3)  postdam  period  from  1963  to  1982.  The  sus- 
pended load  decreased  43%  from  the  historic  to 
the  predam  period  and  51%  from  the  predam  to 
the  postdam  period.  The  decreases  in  suspended 
load  after  1952  concide  with  the  construction  of 
reservoirs  and  dams  on  the  Missouri  and  Arkansas 
rivers.  Earlier  decreases  may  be  the  result  of 
changes  in  land  use  measurement  practices.  The 
decrease  in  suspended  load  and  the  elimination  of 
overbank  flow  by  the  construction  of  artificial 
levees  are  considered  to  be  the  major  causes  of 
coastal  wetland  loss  in  southeastern  Louisiana. 
During  the  historic  period,  sediment  accumulation 
of  the  marsh  surface  was  greater  than  the  rate  of 
water  level  rise.  During  the  pre  and  postdam  peri- 
ods, the  rate  of  water  level  rise  exceeded  sediment 
accretion  on  the  marsh  surface.  Although  the 
elimination  of  overbank  sediment  clearly  exacer- 
bated the  wetlands  loss,  an  accelerated  rate  of 
water  level  rise  during  the  past  25  years  has  been  a 
dominant  factor.  Based  on  estimates  of  available 
overbank  sediment,  it  is  suggested  that  the  most 
viable  management  strategy  for  the  wetlands 
would  be  the  diversion  of  sediment  into  selected 
areas  where  the  land  loss  is  most  critical.  (Author's 
abstract) 
W90-00446 


CONFLICT,  CONTROVERSY,  AND  COMPRO- 
MISE: THE  CONCHO  WATER  SNAKE  (NERO- 
DIA  HARTERI  PAUCIMACULATA)  VERSUS 
THE  STACY  DAM  AND  RESERVOIR. 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

A.  E.  Mathews. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  3,  p  297-307,  May-June  1989.  1  fig,  1  tab,  22 

ref. 

Descriptors:  'Dam  construction,  'Reservoir  con- 
struction, 'Dam  effects,  'Stacy  Dam,  'Stacy  Res- 
ervoir, 'Texas,  Water  snakes,  Dam  design,  Envi- 
ronmental protection. 

The  Colorado  River  Municipal  Water  District 
(CRMWD)  of  Big  Spring,  Texas,  planned  to  con- 
struct the  Stacy  Reservoir  and  Dam  on  the  Colora- 
do River  near  Paint  Rock,  Texas,  yet  needed  a 
Section  404  permit  from  the  US  Army  Corps  of 
Engineers  pursuant  to  the  Clean  Water  Act.  In 
1986,  the  Concho  water  snake  was  listed  as  threat- 
ened under  the  Endangered  Species  Act  (ESA). 
Much  of  its  remaining  range  included  the  stretch 
of  the  Colorado  River  that  would  be  flooded  by 
the  proposed  dam.  After  initially  rejecting 
CRMWD  proposals  for  mitigation,  and  informing 
the  Corps  of  Engineers  that  it  would  issue  a  jeop- 
ardy opinion  regarding  the  404  permit  pursuant  to 
Section  7  of  the  ESA,  the  US  Fish  and  Wildlife 
Service  (FWS)  reversed  its  stand.  The  final  biolog- 
ical opinion  stated  that  reasonable  and  prudent 
alternatives  previously  rejected  as  unfeasible 
would  remove  the  threat  of  jeopardy.  It  is  con- 
cluded that  experimental  management  techniques 
proposed  by  FWS  to  allow  dam  construction  do 
not  adequately  ensure  survival  of  the  Concho 
water  snake  and  an  alternative  water  source  should 
have  been  found.  (Author's  abstract) 
W90-00454 


SIMULATING  THE  EFFECTS  OF  GLEN 
CANYON  DAM  RELEASES  ON  GRAND 
CANYON  RIVER  TRIPS. 


SWCA,  Inc.,  Tucson,  AZ. 
R.  E.  Borkan,  and  A.  H.  Underhill. 
Environmental  Management  EMNGDC,  Vol.  13, 
No.  3,  p  347-354,  May-June  1989.  12  ref. 

Descriptors:  'Flow  pattern,  'Recreation,  'Grand 
Canyon  River,  'Dam  effects,  'Flow,  Fluctuations, 
Simulation,  Glen  Canyon  Dam,  Environmental  ef- 
fects, Dam  releases. 

In  the  early  1980s,  the  Bureau  of  Reclamation  and 
other  federal  agencies  initiated  research  to  deter- 
mine the  impacts  Glen  Canyon  Dam  releases  have 
on  downstream  resources.  The  impact  of  flow 
fluctuations  on  recreational  resources,  specifically 
rafting  through  Grand  Canyon  National  Park 
(GCNP),  are  discussed.  The  Lucas-Shechter  wil- 
derness use  simulation  model  (WUSM),  already 
adapted  to  Colorado  River  trips,  was  modified  to 
simulate  the  effects  of  various  of  dam  releases  on 
white  water  river  trips  through  GCNP.  In  evaluat- 
ing flow  alternatives,  the  rules  are:  (1)  the  higher 
the  flow,  the  more  time  is  available  for  attraction 
site  visits,  (2)  the  lower  the  flow,  the  greater 
number  of  parties  delayed  at  rapids,  and  (3)  the 
greater  the  number  of  parties  launched,  the  greater 
the  encounter  rates.  The  WUSM  has  been  shown 
to  be  an  effective  tool  for  evaluating  the  effects  of 
alternative  Glen  Canyon  Dam  releases  on  Colora- 
do River  raft  trips  through  Grand  Canyon  Nation- 
al Park.  Any  dam  release  scenario  can  now  be 
tested  on  this  model,  and  it  will  simulate  the  fol- 
lowing effects  of  dam  releases  on  river  trips:  (1) 
time  available  for  attraction  site  visits,  (2)  delay  at 
rapids  due  to  low  river  flow,  and  (3)  encounters 
with  other  parties.  It  was  unable  to  simulate  the 
human  dimensions  of  river  trips,  including  the  frus- 
tration of  waiting  for  higher  water,  the  thrill  of  a 
rapid  ride,  the  congeniality  of  a  group,  an  elegant 
dinner  on  a  beach  in  the  Grand  Canyon,  or  making 
new  friends.  Whether  the  model  could  successfully 
test  alternative  flow  regimes  was  also  accom- 
plished. This  modification  of  the  Lucas-Shechter 
WUSM  has  shown  that  this  computer  simulation 
model  can  be  a  very  useful  tool  to  Grand  Canyon 
river  managers  and  Glen  Canyon  Dam  operators. 
Computer  models,  such  as  the  WUSM,  provide  for 
evaluation  of  alternative  management  options  prior 
to  implementation.  In  this  case,  the  WUSM  has 
successfully  evaluated  some  of  the  impacts  of  fluc- 
tuating Glen  Canyon  Dam  releases  on  Grand 
Canyon  river  trips.  (Miller-PTT) 
W90-00457 


EFFECTS  OF  REGULATION  ON  THE  ECOLO- 
GY OF  THE  LITTORAL  ZONE  AND  THE 
FEEDING  OF  WHITEFISH,  COREGONUS 
SPP.,  IN  LAKES  IN   NORTHERN  FINLAND. 

Valtion  Teknillinen  Tutkimuskeskus,  Oulu  (Fin- 
land). Building  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00612 


MODELLING  THE  IMPACTS  OF  LAKE  REGU- 
LATION ON  WHITEFISH  STOCKS. 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-00613 
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DESIGN     AND     IMPLEMENTATION     OF    A 
LARGE-SCALE  NATURAL-GRADIENT 

TRACER  TEST. 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00029 


FIELD  ASSESSMENT  OF  THE  EFFECTS  OF 
CONTAMINANTS  ON  FISHES. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00083 


NEED  FOR  CLIMATIC  AND  HYDROLOGIC 
DATA  IN  AGRICULTURE  IN  SOUTHEAST 
ASIA. 

Proceedings  of  a  United  Nations  University  Work- 
shop Held  at  the  Canberra  College  of  Advanced 
Education,  Belconnen,  ACT,  Australia,  12-15,  De- 
cember 1983.  Technical  Memorandum  89/5,  April 
1989.  310p.  Compiled  by  E.A.  Fitzpatrick  and  J.D. 
Kalma. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Climatology,  'Research  priorities,  'Data  ac- 
quisition, 'Hydrologic  data,  'Agricultural  hydrol- 
ogy, Hydrologic  budget,  Model  studies,  Crop  pro- 
duction, Hydrologic  data  collections,  Training. 

This  Technical  Memorandum  contains  the  pro- 
ceedings of  a  United  Nations  University  sponsored 
Workshop  on  the  need  for  extending  and  improv- 
ing the  use  of  climatic  and  hydrologic  data  for  the 
benefit  of  agriculture  in  Southeast  Asian  countries. 
The  Workshop  was  held  in  December  1983  in 
Canberra.  These  proceedings  comprise  the  full  text 
of  24  papers  and  abstracts  of  another  two.  The  26 
papers  were  arranged  in  six  sessions  with  the  fol- 
lowing themes:  recognition  of  basic  problems  and 
the  need  for  data;  new  approaches  to  the  applica- 
tion of  climatic  and  hydrologic  data~the  need  for 
training;  methods  for  extending  the  utility  of  cli- 
matic and  hydrologic  data;  assessment  of  climatic 
or  hydrologic  hazards  in  agricultural  production; 
application  of  various  water  balance  and  crop 
growth/development  models  which  draw  on  cli- 
matic and  hydrologic  data;  and  availability,  quality 
and  accessibility  of  data  for  agriculture  applica- 
tions. These  proceedings  also  include  a  report  on 
plenary  discussions  following  the  presentation  of 
papers  in  each  session  and  an  overview  of  group 
discussions  on  the  final  day  of  the  Workshop.  Each 
group  considered  the  following  major  aspects:  po- 
tential applications  of  data  and  their  benefit  to  the 
countries  of  Southeast  Asia;  type  and  quality  of  the 
data  needed;  the  facilities  needed  for  efficient  pro- 
vision and  analysis  of  data;  and  educational  and 
training  needs.  (See  W90-00101  thru  W90-00122) 
(Author's  abstract) 
W90-00100 


REQUIREMENTS  FOR  AND  USE  OF  A 
FLOOD  AND  AGRO-ECONOMIC  DATA  BASE. 

Willing  and  Partners,  Canberra  (Australia). 
A.  P.  Aitken,  and  A.  R.  Moodie. 
IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen, ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  141-145,  9 
ref. 

Descriptors:  'Data  interpretation,  'Data  collec- 
tions, 'Water  resources  data,  'Data  acquisition, 
'Floods,  'Hydrologic  data,  'Agricultural  hydrolo- 
gy, 'Economic  aspects,  Data  collections,  Crop 
yield,  Flood  control. 

In  a  recent  paper,  the  effect  of  the  probabilistic 
nature  of  catchment  yield  on  the  resulting  distribu- 
tion of  the  estimated  present  worth  of  benefits, 
from  an  irrigated  agricultural  project  in  Central 
Java,  Indonesia,  was  explored.  The  sensitivity  of 
the  estimated  benefits  to  the  choice  of  benefit 
function  was  also  tested.  This  paper  concentrates 
on  the  flood  and  agro-economic  data  requirements 
for  agricultural  projects,  and  the  application  of 
these  data  in  modern  techniques  of  economic  anal- 
ysis which  include  consideration  of  the  distribution 
of  the  present  worth  of  benefits.  To  successfully 
utilize  the  modern  probability  methods  of  econom- 
ic analysis,  or  even  the  traditional  methods,  re- 
quires a  considerable  volume  of  agro-economic 
data  which  generally  does  not  appear  to  be  avail- 
able in  developing  countries.  The  data  require- 
ments for  an  in-depth  assessment  of  the  benefits  of 
flood  mitigation  works  including  a  description  of 
the  distribution  of  the  present  worth  of  the  benefits 
includes:  yield  loss  due  to  flooding  magnitude  and 
duration,  yield  loss  due  to  time  of  occurrence  of 
flooding,  and  farmers  response  to  flood  mitigation 
works.  It  was  concluded  that  these  techniques, 
which  are  receiving  some  application  in  developed 
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countries,  could  also  be  applied  in  the  Southeast 
Asian  region.  (See  also  W90-00I00)  (Lantz-PTT) 
W90-00111 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  MAINE--A  PROTO- 
TYPE FOR  NATIONWIDE  IMPLEMENTA- 
TION. 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

R.  A.  Fontaine,  M.  E.  Moss,  J.  A.  Smath,  and  W. 
O.  Thomas. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2244,  1984.  39p,  15  fig,  17  tab, 
23  ref,  append. 

Descriptors:  *Cost  analysis,  *Network  design, 
•Data  acquisition,  'Strea.n  gages,  *Maine,  Eco- 
nomic aspects,  Costs,  Streamflow. 

Data  uses  and  funding  sources  of  the  stream  gaging 
program  in  Maine  were  identified  for  the  51  con- 
tinuous stream  gages  currently  being  operated  with 
a  budget  of  $211,000.  Three  stream  gages  were 
identified  as  producing  data  no  longer  sufficiently 
needed  to  warrant  continuing  their  operation.  Data 
collected  at  three  other  stations  were  identified  as 
having  other  uses  specific  only  to  short-term  stud- 
ies; it  is  recommended  that  these  stations  be  discon- 
tinued at  the  end  of  the  data  collection  phases  of 
the  studies.  The  remaining  45  stations  should  be 
maintained  in  the  program.  The  current  policy  for 
operation  of  the  45  station  program  would  require 
a  budget  of  $180,300  per  year.  The  average  stand- 
ard error  of  estimation  of  streamflow  records  is 
17.7%.  This  level  of  accuracy  could  be  maintained 
with  a  budget  of  approximately  $170,000  if  re- 
sources were  redistributed  among  the  gages.  A 
minimum  budget  of  $155,000  is  required  to  operate 
the  45-gage  program;  a  smaller  budget  would  not 
permit  proper  service  and  maintenance  of  the 
gages  and  recorders.  At  the  minimum  budget,  the 
average  standard  error  is  25.1%.  Large  parts  of 
Maine's  interior  were  identified  as  having  sparse 
streamflow  data.  It  was  determined  that  this  sparsi- 
ty  be  remedied  as  funds  become  available.  (Au- 
thor's abstract) 
W90-00195 


WATER-QUALITY  DATA-COLLECTION  AC- 
TIVITIES IN  COLORADO  AND  OHIO:  PHASE 
I--INVENTORY  AND  EVALUATION  OF  1984 
PROGRAMS  AND  COSTS. 

Geological  Survey,  Columbus,  OH. 
J.  Hren,  T.  H.  Chaney,  J.  M.  Norris,  and  C.  J. 
Oblinger-Childress. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2295-A,  1987.  Chapter  A. 
7  lp,  13  fig,  21  tab,  7  ref. 

Descriptors:  *Water  resources  data,  *Water  qual- 
ity, *Data  acquisition,  "Colorado,  "Ohio,  "Costs, 
Economic  aspects,  Project  planning. 

The  U.S.  Geological  Survey  has  undertaken  a  pilot 
study  in  Colorado  and  Ohio  to:  (1)  determine  the 
characteristics  of  current  water  quality  data  collec- 
tion activities  of  Federal,  State,  and  local  agencies, 
and  universities;  and  (2)  determine  how  well  the 
data  from  these  activities  can  be  used  to  improve 
the  ability  to  answer  major  broad-scope  questions. 
Most  samples  from  both  States  were  from  surface 
water  sources.  Groundwater  samples  represented 
only  9%  of  the  samples  reported  from  Colorado 
and  4%  of  those  from  Ohio.  Identified  organiza- 
tions collected  water  quality  data  in  response  to 
various  mandates  and  for  various  purposes,  which 
are  summarized  into  three  general  categories:  (1)  to 
meet  permit  requirements;  (2)  to  fulfill  compliance 
and  enforcement  needs;  and  (3)  to  characterize 
ambient  water  quality  conditions.  Of  about  one- 
third  million  samples  reported  for  Colorado  and 
nearly  1.2  million  samples  reported  for  Ohio 
during  1984,  only  a  fraction  met  all  the  required 
screening  criteria.  Although  comparative  laborato- 
ry costs  were  estimated,  determination  of  total 
costs  for  the  water  quality  data  collections  in  the 
two  States  proved  to  be  impossible  within  the 
scope  of  this  study.  Reliable,  consistent  estimates 


of  total  program  costs  would  require  detailed 
knowledge  of  the  different  appropriations,  cost 
allocations,  and  accounting  practices  of  each 
agency  which  operates  data  collection  programs. 
(Peters-PTT) 
W90-00208 


ANALYSIS  OF  SURFACE-WATER  DATA  NET- 
WORK IN  KANSAS  FOR  EFFECTIVENESS  IN 
PROVIDING  REGIONAL  STREAMFLOW  IN- 
FORMATION. 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
K.  D.  Medina. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2303,  1987.  28p,  11  fig,  5  tab, 
8  ref. 

Descriptors:  'Network  design,  'Kansas,  'Data  ac- 
quisition, 'Surface  water,  'Networks,  'Stream- 
flow,  Flow  profiles,  Sampling,  Regression  analysis, 
Gaging  stations,  Network  design,  Statistical  analy- 


This  report  documents  the  results  of  a  generalized 
least  squares  regression  analysis  of  the  surface 
water  data  network  in  Kansas  for  its  effectiveness 
in  providing  regional  streamflow  information.  The 
correlation  and  time-sampling  error  of  the  stream- 
flow  characteristic  are  considered  in  the  general- 
ized least  squares  method.  Unregulated  medium-, 
low-,  and  high-flow  characteristics  were  selected 
to  be  representative  of  the  regional  information 
that  can  be  obtained  from  streamflow-gaging-sta- 
tion  records  for  use  in  evaluating  the  effectiveness 
of  continuing  the  present  network  stations,  discon- 
tinuing some  stations,  and  (or)  adding  new  stations. 
The  State  was  divided  into  three  network  areas, 
western,  northeastern,  and  southeastern  Kansas, 
and  analysis  was  made  for  the  three  streamflow 
characteristics  in  each  area,  using  three  planning 
horizons.  The  analysis  showed  that  the  maximum 
reduction  of  sampling  mean-square  error  for  each 
cost  level  could  be  obtained  by  adding  new  sta- 
tions and  discontinuing  some  current  network  sta- 
tions. Large  reductions  in  sampling  mean-square 
error  for  low  flow  information  could  be  achieved 
in  all  three  network  areas,  the  reduction  in  western 
Kansas  being  the  most  dramatic.  The  addition  of 
new  stations  would  be  most  beneficial  for  mean- 
flow  information  in  western  Kansas.  The  reduction 
of  sampling  mean-square  error  for  high  flow  infor- 
mation would  benefit  most  from  the  addition  of 
new  stations  in  western  Kansas.  Southeastern 
Kansas  showed  the  smallest  error  reduction  in  high 
flow  information.  A  comparison  among  all  three 
network  areas  indicated  that  funding  resources 
could  be  most  effectively  used  by  discontinuing 
more  stations  in  northeastern  and  southeastern 
Kansas  and  establishing  more  new  stations  in  west- 
ern Kansas.  (Lantz-PTT) 
W90-00213 


EVALUATION  OF  PRECIPITATION  CHEMIS- 
TRY SITING  CRITERIA  USING  PAIRED  STA- 
TIONS FROM  NORTHERN  MAIN  AND 
SOUTHEASTERN  TEXAS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
R.  S.  Artz,  and  G.  D.  Rolph. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 
5,  p  1033-1050,  May  1989.  7  fig,   12  tab,   12  ref. 

Descriptors:  'Network  design,  'Acid  rain,  'Pre- 
cipitation, 'Atmospheric  water,  'Water  chemistry, 
'Air  pollution,  Sampling,  Ions,  Path  of  pollutants, 
Statistical  analysis. 

Two-year  precipitation  chemistry  data  records 
from  each  of  the  two  paired  stations  are  compared 
to  determine  whether  the  precipitation  chemistry  is 
different.  In  each  pair,  one  of  the  stations  (Caribou, 
Maine  and  Victoria,  Texas)  violates  National  At- 
mospheric Deposition  Program  (NADP)  siting  re- 
quirements, while  the  other  station  (Presque  Isle, 
Main  and  Beeville,  Texas)  is  in  compliance.  Meth- 
ods employed  to  carry  out  this  study  include  the 
calculation  of  precipitation  weighted  statistics,  the 
study  of  logarithmic  distributions,  the  study  of 
regression    line    residuals,    the    study    of   relative 


sample  difference*  and  the  use  of  the  no-par  ametric 
Wilcoxon  test  for  two  matched  samples  Results 
indicate  no  clear  differences  occurred  between 
paired  stations  over  a  seasonal  or  longer  period  of 
time;  however,  considerable  variation  was  ob- 
served on  a  weekly  basis  Maine  stations  were  in 
excellent  agreement  for  all  ions  Texas  stations 
showed  small  differences  between  ions  typically 
associated  with  soil  dust  and  between  ions  typical- 
ly associated  with  anthropogenic  activity  CAu- 
thor's  abstract) 
W90-00347 


UTILITY  OF  CLIMATIC  STATION  DATA  IN 
MAKING  HOURLY  POTENTIAL  EVAPO- 
TRANSPIRATION  ESTIMATES  FOR  REMOTE 
SENSING  STUDIES. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2D. 
W90-00357 


INFORMATION  REQUIREMENTS  OF  INTE- 
GRATED ENVIRONMENTAL  POLICY  EXPE- 
RIENCES IN  THE  NETHERLANDS. 

Ministerie   van    Volkshuisvesting   en    Ruimtelijke 

Ordening,  Leidschendam  (Netherlands). 

A.  Adriaanse,  and  R.  Jeltes. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  3,  p  309-315,  May-June  1989.  5  fig,  2  tab,  3  ref. 

Descriptors:  'Water  law,  'Environmental  policy, 
'The  Netherlands,  'Management  planning,  Infor- 
mation transfer. 

During  the  last  few  years  in  the  Netherlands,  an 
integrated  environmental  policy  has  been  devel- 
oped. Solving  environmental  problems  by  means 
of  effective  and  efficient  solutions  requires  that  the 
entire  environmental  cycle  be  considered  in  order 
to  take  all  relevant  compartments  and  aspects  into 
account.  Four  different  phases  can  de  identified 
during  the  treatment  of  an  environmental  problem 
by  management:  (1)  recognition,  (2)  formulation, 
(3)  solution,  (4)  control.  Some  qualitative  and 
quantitative  aspects  of  the  information  demand  of 
environmental  policy  in  terms  of  information  re- 
quirements. The  process  of  information  supply 
starts  with  an  analysis  of  the  demand.  Subsequent- 
ly, data  from  the  environmental  cycle  have  to  be 
selected,  aggregated,  and  presented  adequately. 
Further,  integrated  environmental  policy  puts  in- 
creased demands  in  the  associative  power  of  envi- 
ronmental systems.  (Author's  abstract) 
W90-00455 


SAMPLE  SIZE  REQUIREMENTS  FOR  ESTI- 
MATION OF  THROUGHFALL  CHEMISTRY 
BENEATH  A  MIXED  HARDWOOD  FOREST. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

K.  M.  Kostelnik,  J.  A.  Lynch,  J.  W.  Grimm,  and 

E.  S.  Corbett. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  3,  p  274-280,  Jul-Sep  1989.  2  fig,  6  tab,  33 

ref.  NOAA,  U.S.   Dept.  of  Commerce  Contract 

NA84-WC-C-06107. 

Descriptors:  'Data  acquisition,  'Sampling,  'Rain- 
fall, 'Throughfall,  'Forests,  'Pennsylvania, 
'Chemistry  of  precipitation,  Distribution,  Hydro- 
gen ion  concentration,  Nitrates,  Potassium,  Magne- 
sium, Ions. 

Six  rainfall  events  were  intensively  sampled  below 
a  mixed  hardwood  forest  canopy  in  central  Penn- 
sylvania to  determine  sample  size  requirements  for 
estimation  of  throughfall  volumes  and  ionic  con- 
centrations. Evaluation  of  the  ionic  parameters  of 
throughfall  revealed  that  the  concentrations  of 
most  major  ions  were  non-normally  distributed. 
Differences  in  the  distributions  of  concentrations 
were  found  to  occur  between  ions  as  well  as  be- 
tween storms.  Significant  departures  from  normali- 
ty were  mainly  due  to  right-skewness.  Only  H  + 
exhibited  a  left  skewed  sample  distribution.  None 
of  the  basic  transformations  were  effective  in  nor- 
malizing all  parameters.  A  high  degree  of  spatial 
variability  was  observed  for  each  of  the  chemical 
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parameters.  Nitrate  and  hydrogen  ions  (N03(-)  and 
H  +  ),  were  found  to  be  the  least  variable,  whereas 
vegetatively  mobile  ions  such  as  K+  and  Mg(2  +  ) 
exhibited  the  greatest  variability.  Because  of  the 
high  event-to-event  variation  in  the  distributions  of 
ion  concentrations,  specific  sample-size  require- 
ments should  be  estimated  for  each  ion  through 
preliminary  sampling  of  throughfall  precipitation 
from  several  storms.  (Author's  abstract) 
W90-00565 


DETECTABILITY  OF  STEP  TRENDS  IN  THE 
RATE  OF  ATMOSPHERIC  SULPHATE  DEPO- 
SITION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00801 


OPTIMIZATION  APPROACH  FOR  GROUND- 
WATER QUALLTY  MONITORING  NETWORK 
DESIGN. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
H.  A.  Loaiciga. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  8,  p  1771-1782,  August  1989.  7  fig,  1  tab,  35 
ref. 

Descriptors:  *Path  of  pollutants,  'Monitoring, 
•Network  design,  'Groundwater  quality,  'Optimi- 
zation, Water  sampling,  Sampling,  Water  quality 
management. 

The  optimal  sampling  plan  for  groundwater  qual- 
ity monitoring  is  formulated  as  a  mixed  integer 
programming  (MIP)  problem.  A  sampling  plan 
consists  of  the  number  and  locations  of  sampling 
sites  as  well  as  the  temporal  sampling  frequency. 
The  MIP  network  problem  is  defined  by  the  mini- 
mization of  the  variance  of  estimation  error  subject 
to  resource  and  unbiasedness  constraints.  The 
mean  and  covariance  of  the  spatial/temporal  vari- 
able (chloride  concentration  measurements)  are  de- 
rived from  the  advection-dispersion  equation  gov- 
erning mass  transport.  The  solution  for  the  optimal 
sampling  proceeds  in  two  stages:  (1)  parameter 
estimation  and  (2)  network  optimization.  The  MIP 
model  was  successfully  tested  with  a  network 
design  problem  in  a  buried  valley  aquifer  in  Butler 
County,  Ohio.  The  application  illustrates  the  role 
of  objective  function,  resource  constraint,  mass 
transport  processes,  and  hydrogeologic  setting  in 
groundwater  quality  monitoring  network  design. 
(Author's  abstract) 
W9O-0O943 


MEASURED  AND  SIMULATED  WATER  RE- 
LATIONS IN  A  DOUGLAS-FIR  FOREST 
DURING  THE  DEVELOPMENT  OF 
DROUGHT  IN  THE  APENNINES,  CENTRAL 
ITALY. 

Centro  di  Studio  per  la  Genesi  Classificazione  e 
Cartografia  del  Suolo,  Florence  (Italy). 
For  primary  bibliographic  entry  see  Field  2A. 
W90-00958 
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SIMPLE  MODEL  FOR  ASSESSING  ANNUAL 
SOIL  EROSION  ON  HILLSLOPES. 

Silsoe  Coll.  (England). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00008 


MODELS  OF  STATISTICAL  DISTRIBUTIONS 
FOR  NPSP  CONCENTRATIONS. 

Venice  Univ.  (Italy).  Facolta  di  Chimica  Indus- 

triale. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00019 


DEVELOPMENT,  TESTING,  AND  APPLICA- 
TIONS OF  NONPOINT  SOURCE  MODELS 
FOR  EVALUATION  OF  PESTICIDES  RISK  TO 
THE  ENVIRONMENT. 


Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-00020 


FIELD  DATA  ACQUISITION  SYSTEMS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

L.  F.  Huggins. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.  Developments 

in   Environmental   Modeling,    10,   Elsevier,   New 

York.  1986.  p  399-409,  6  ref. 

Descriptors:  'Water  pollution  control,  'Data  ac- 
quisition, 'Field  tests,  'Nonpoint  pollution  sources, 
Data  storage  and  retrieval,  Automation,  Comput- 
ers, Data  interpretation,  Land  use,  Model  studies, 
Watershed  management,  Gaging  stations,  Monitor- 
ing, Water  quality  control,  Costs. 

The  lack  of  better  quality  hydrometeorologic  and 
water  quality  data  from  various  geographic  regions 
is  a  primary  impediment  to  more  rapid  progress  in 
controlling  nonpoint  pollution  sources  (NPS).  The 
scope  and  value  of  monitoring  programs  need  to 
be  broadened  to  meet  the  requirements  for  not 
only  a  range  of  water  quality  modelers,  but  con- 
currently for  other  disciplines.  This  can  be  accom- 
plished at  modest  cost  by  increasing  the  number  of 
parameters  monitored  and  departing  from  the  out- 
dated mode  of  recording  parameter  levels  at  fixed 
time  intervals.  Micro-processor  based  data  acquisi- 
tion systems  offer  the  opportunity  to  obtain  ex- 
panded data  bases  at  reasonable  costs;  however, 
this  will  only  come  to  fruition  by  properly  design- 
ing monitoring  programs  to  take  advantage  of  this 
technology.  The  selection  of  data  acquisition 
equipment  should  be  based  on  its  flexibility  and  the 
opportunity  to  increase  data  base  integrity,  via 
communications  to  a  central  computer  system, 
while  simultaneously  reducing  field  labor  require- 
ments. The  range  of  parameters  monitored  must  be 
increased  and  recording  modes  that  take  advantage 
of  computer  technology  must  be  adopted.  Three 
separate  functional  requirements  should  be  incor- 
porated into  any  NPS  data  management  system: 
verification/editing,  archival/retrieval  and  analy- 
sis/interpretation. In  the  trade-offs  always  in- 
volved between  storage  space  and  retrieval  con- 
venience, increasing  emphasis  needs  to  be  given  to 
efficient  storage  formats.  Analysis  requirements 
should  be  viewed  independently  from  archival 
storage  considerations.  Field  monitoring  of  non- 
point  source  pollution  needs  to  be  expanded  for 
small,  single  land  use  areas  to  quantify  benefits  of 
individual  treatment  systems.  In  this  manner,  infor- 
mation vital  to  the  continued  development  of  im- 
proved models  can  be  obtained.  Watershed  scale 
monitoring  is  useful  for  establishing  general  levels 
of  pollution  and  for  testing  the  accuracy  of  com- 
prehensive models  or  for  developing  statistical 
models,  but  not  for  establishing  cause-effect  rela- 
tionships or  component  relationships  for  determi- 
nistic models.  Monitoring  efforts  must  be  long- 
term  projects;  the  cost  of  establishing  a  gaging 
network  and  the  year-to-year  variability  of  storm 
induced  data  make  2-3  year  efforts  poor  invest- 
ments. (See  also  W90-00001)  (Lantz-PTT) 
W90-00021 


FIELD  COMPARISON  OF  GROUND-WATER 
SAMPLING  DEVICES  FOR  RECOVERY  OF 
PURGEABLE  ORGANIC  COMPOUNDS. 

Geological  Survey,  Trenton,  NJ. 
T.  E.  Imbrigiotta,  J.  Gibs,  T.  V.  Fusillo,  J.  J. 
Hochreiter,  and  G.  R.  Kish. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  F3-F4. 

Descriptors:  'Samplers,  'Measuring  instruments, 
'Groundwater  quality,  'Organic  compounds, 
'Water  sampling,  Pumps,  Field  tests,  Comparison 
studies,  Water  quality  control,  Statistical  analysis, 
Well  water,  Pollutant  identification,  Bailers. 

The  increasing  need  to  sample  groundwater  for 
analysis  for  organic  compounds  has  triggered  the 
development  and  production  of  a  wide  variety  of 


groundwater  sampling  devices.  The  seven  sam- 
plers evaluated  were:  gear  submersible  pump,  heli- 
cal-rotor submersible  pump,  bladder  pump,  peri- 
staltic pump,  syringe  sampler,  open  bailer,  and 
point-source  bailer.  These  sampling  devices  were 
tested  in  three  wells  of  differing  depth  and  varying 
combinations  and  concentrations  of  purgeable  or- 
ganic compounds.  Fifteen  to  28  replicate  samples 
were  collected  at  each  well  with  each  sampler  and 
analyzed  for  all  purgeable  priority  pollutants.  The 
mean  concentrations  were  compared  statistically 
through  analysis  of  variance  testing  to  determine 
whether  the  sampling  devices  differed  significant- 
ly, at  the  95%  confidence  level,  in  their  ability  to 
recover  each  purgeable  organic  compound.  Signif- 
icant differences  in  sampler  recovery  concentra- 
tions were  found  for  some  purgeable  organic  com- 
pounds at  each  of  the  sites.  The  order  of  the 
samplers  from  most  effective  (highest)  recovery  to 
least  effective  (lowest)  recovery  varied  among  sites 
and  among  compounds  detected  at  a  site.  A  com- 
posite ranking  of  the  sampling  devices  from  high- 
est to  lowest  recovery  based  on  data  from  all  three 
sites  yielded  the  following  order:  (1)  point-source 
bailer;  (2)  gear  submersible  pump;  (3)  open  bailer; 
(4)  bladder  pump;  (5)  helical-rotor  submersible 
pump;  (6)  peristaltic  pump;  and  (7)  syringe  sam- 
pler. (See  also  W90-00022)  (Lantz-PTT) 
W90-00047 


RECENT  DEVELOPMENTS  IN  DOWNHOLE 
SAMPLERS  FOR  ORGANIC  AND  VOLATILE 
COMPOUNDS  IN  GROUND  WATER. 

Geological  Survey,  Stennis  Space  Center,  MS. 
J.  H.  Ficken,  W.  H.  Sonntag,  and  A.  J.  Boettcher. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Second  Technical  Meeting,  Cape  Cod, 
Massachusetts,  October  21-25,  1985.  USGS  Open- 
File  Report  86-481,  1988.  p  F5-F8,  3  fig. 

Descriptors:  'Water  sampling,  'Samplers,  'Meas- 
uring instruments,  'Organic  compounds,  'Ground- 
water quality,  'Volatile  organic  compounds, 
'Sample  preservation,  Prototypes,  Water  quality 
control,  Pumps. 

The  need  for  the  development  of  downhole  water 
samplers  to  collect  groundwater  samples  that  are 
not  contaminated  or  diluted  is  being  addressed  by 
the  US  Geological  Survey  in  several  areas  of  appli- 
cation. In  response  to  requests  by  investigators  for 
samplers  having  specialized  characteristics  and 
functions  unavailable  commercially,  three  sampler 
designs  were  developed  and  prototypes  built  to 
satisfy  requirements  of  specific  sampling  endeav- 
ors. First,  a  pump-type  sampler  of  stainless  steel, 
which  has  a  large-diameter  (about  2  in)  and  a 
small-diameter  (1-1/4  in)  version.  This  sampler  is 
lowered  to  the  desired  depth,  and  the  logging  tool 
is  activated.  This  causes  a  reciprocating  action  that 
operates  a  piston  to  pump  water  up  through  a 
sample  cylinder  or  reservoir  attached  below  the 
pump.  After  four  or  five  cycles,  the  pump  is 
stopped  in  a  position  that  seals  the  sample  reser- 
voir. The  sampler  is  then  brought  to  the  surface, 
shutoff  valves  are  closed,  and  the  sample  reservoir 
is  removed.  The  sample  reservoir  then  can  be 
shipped  directly  to  the  laboratory,  without  the 
transferral  of  the  water  sample  to  another  contain- 
er. Second,  a  flow-through  sampler,  was  devel- 
oped in  response  to  the  need  for  a  sampler  of  small 
diameter  that  minimizes  contact  of  oxygen  with 
the  sampled  water.  To  obtain  a  water  sample,  the 
sampler  is  lowered  'open'  to  the  desired  depth.  The 
well  is  then  pumped  by  a  submersible  pump  posi- 
tioned above  the  sampler  or  a  conventional  pump 
at  the  surface.  This  allows  water  to  flow  through 
the  sampler.  The  sampler  is  closed  when  the  log- 
ging head  is  activated.  Samples  are  extracted  at  the 
surface  with  a  syringe  and  needle  inserted  through 
a  septum  in  the  wall  of  the  cylinder.  The  third  type 
of  sampler  was  developed  in  response  to  the  needs 
of  the  Toxic  Waste  Program  for  a  sampler  to  go 
down  a  2-in  well  to  depths  of  200  ft  and  collect  a 
sealed  sample.  (See  also  W90-00022)  (Lantz-PTT) 
W90-00048 


USE    OF    DETRENDED    CORRESPONDENCE 
ANALYSIS    TO    IDENTIFY    FACTORS    THAT 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 


AFFECT  THE  STRUCTURE  OF  AQUATIC 
COMMUNITIES. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

H.  V.  Leland,  and  J.  L.  Carter. 
IN:  Program  Overview  and  Selected  Papers  from 
the    Toxic-Waste    Program    Technical    Meeting: 
Tucson,  Arizona,  March  20-22,  1984.  USGS  Open- 
File  Report  324,  1987.  p  75-78,  19  ref. 

Descriptors:  'Data  interpretation,  'Aquatic  life, 
•Statistical  analysis,  'Ecosystems,  'Aquatic  envi- 
ronment, Monitoring,  Detrended  correspondence 
analysis. 

Detrended  correspondence  analysis  is  an  ordina- 
tion method  that  is  effective  for  analyzing  biologi- 
cal monitoring  data.  The  method  is  evaluated  for 
its  usefulness  in  defining  relationships  among  sam- 
ples and  species  where  an  environmental  gradient 
of  copper  was  imposed.  The  method  is  also  useful 
in  identifying  major  factors  that  control  the  spatial 
distribution  of  periphyton  and  benthic  macroinver- 
tebrates.  The  method  is  highly  sensitive  to  differ- 
ences among  samples.  (See  also  W90-00052)  (Au- 
thor's abstract) 
W90-00057 


STATISTICAL  RAIN  ATTENUATION  PREDIC- 
TION MODEL  WITH  APPLICATION  TO  THE 
ADVANCED  COMMUNICATION  TECHNOLO- 
GY SATELLITE  PROJECT.  I-THEORETICAL 
DEVELOPMENT     AND     APPLICATION     TO 
YEARLY     PREDICTIONS     FOR     SELECTED 
CITIES  IN  THE  UNITED  STATES. 
Analex  Corp.,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-00094 


MINIMUM    DATA    SETS:    HYDROLOGICAL 
APPLICATIONS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W9O-0O1O3 


SIMULATION  MODEL  FOR  MULTIPLE 
CROPS  IN  A  RAINFED  RICE-BASED  CROP- 
PING SYSTEM. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-00116 


COLLECTION,  QUALITY  AND  ACCESSIBIL- 
ITY OF  CLIMATIC  AND  HYDROLOGIC  DATA 
USED  IN  AGRICULTURAL  APPLICATIONS 
IN  NEW  ZEALAND. 

Meteorological  Service,  Christchurch  (New  Zea- 
land). 

A.  I.  Tomlinson. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  251-259,  2 
fig,  12  ref. 

Descriptors:  'Data  collections,  *Water  resources 
data,  'Hydrologic  data  collections,  'Climatic  data, 
'Agricultural  hydrology,  'New  Zealand,  'Data- 
bases, River  flow,  Groundwater  quality,  Rainfall, 
Information  exchange,  Data  acquisition. 

In  New  Zealand,  the  collection  and  archiving  of 
climatic  and  hydrologic  data  is  shared  between 
two  government  agencies.  The  Meteorological 
Service  maintains  the  country's  official  climatic 
data  archive  and  the  Water  and  Soil  Division  of 
the  Ministry  of  Works  and  Development  (MWD) 
maintains  the  hydrologic  data  archive.  Both  ar- 
chives have  been  completely  computer  based  for 
10  years  and  were  partially  so  for  10  years  prior  to 
that.  The  climatic  data  base  is  structured  by  station 
and  by  item.  Most  files  are  of  daily  climatic  data 
but  some  are  of  synoptic  data  at  6,  3  or  1  hour 


intervals.  Daily  climatological  information  general- 
ly goes  back  to  the  beginning  of  the  record,  the 
earliest  of  which  is  1852.  Currently,  a  network  of 
370  climatological  stations  and  1500  rainfall  sta- 
tions are  operated  in  New  Zealand.  The  hydrolog- 
ic data  base  consists  of  river  flow  data  (seic 
water  levels,  rating  tables  and  channel  cross  sec- 
tions), groundwater  data  (levels  and  water  quality) 
and  rainfall  data  (recording  and  daily).  Currently 
flow  data  is  collected  from  over  800  sites  with 
records  from  a  further  400  closed  sites  Ground- 
water data  is  collected  from  about  200  sites.  Data 
in  both  archives  undergoes  manual  and  automated 
editing.  Both  the  Meteorological  Service,  and  the 
MWD  publish  lists  of  data  available  for  general 
use.  Numerous  publications  of  data  in  a  fairly 
unprocessed  form  are  available.  (See  also  W90- 
00100)  (Lantz-PTT) 
W90-O012O 


ASPECTS  OF  HYDROMETEOROLOGICAL 
DATA,  MEASUREMENT,  ANALYSIS  AND  AP- 
PLICATION. 

University  of  New  England,  Armidale  (Australia). 

Faculty  of  Resource  Management. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-00122 


ESTIMATION  OF  RECHARGE  RATES  TO  THE 
SAND  AND  GRAVEL  AQUIFER  USING  ENVI- 
RONMENTAL TRITIUM,  NANTUCKET 
ISLAND,  MASSACHUSETTS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00210 


LABORATORY  DATA  ON  COARSE-SEDI- 
MENT TRANSPORT  FOR  BEDLOAD-SAM- 
PLER  CALIBRATIONS. 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

D.  W.  Hubbell,  H.  H.  Stevens,  J.  V.  Skinner,  and 
J.  P.  Beverage. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2299,  1987.  31p,  30  fig,  8  tab, 
6  ref. 

Descriptors:  'Data  acquisition,  'Laboratory  meth- 
ods, 'Sediment  transport,  'Bed  load,  'Sampling, 
Sedimentology,  Particle  size,  Data  collections, 
Streambeds. 

A  unique  facility  capable  of  recirculating  and  con- 
tinuously measuring  the  transport  rates  of  sediment 
particles  ranging  in  size  from  about  1  to  75  milli- 
meters in  diameter  was  designed  and  used  in  an 
extensive  program  involving  the  calibration  of  bed- 
load  samplers.  The  facility  consisted  of  a  9-foot- 
wide  by  6-foot-deep  by  272-foot-long  rectangular 
channel  that  incorporated  seven  automated  collec- 
tion pans  and  a  sediment-return  system.  The  col- 
lection pans  accumulated,  weighed,  and  periodical- 
ly dumped  bedload  falling  through  a  slot  in  the 
channel  floor.  Variations  of  the  Helley-Smith  bed- 
load  sampler,  an  Arnhem  sampler,  and  two  VUV- 
type  samplers  were  used  to  obtain  transport  rates 
for  comparison  with  rates  measured  at  the  bedload 
slot  (trap).  Tests  were  conducted  under  20  differ- 
ent hydraulic  and  sedimentologic  conditions  (runs) 
with  3  uniform-size  bed  materials  and  a  bed-materi- 
al mixture.  Hydraulic  and  sedimentologic  data  col- 
lected concurrently  with  the  calibration  measure- 
ments are  described  and,  in  part,  summarized  in 
tabular  and  graphic  form.  Tables  indicate  the 
extent  of  the  data,  which  are  available  on  magnetic 
media.  The  information  includes  sediment  trans- 
port rates;  particle  size  distributions;  water  dis- 
charges, depths,  and  slopes;  longitudinal  profiles  of 
streambed  surface  elevations;  and  temporal  records 
of  streambed-surface  elevations  at  fixed  locations. 
(Author's  abstract) 
W90-00211 


SPECIFIC  CONDUCTANCE:  THEORETICAL 
CONSIDERATIONS  AND  APPLICATION  TO 
ANALYTICAL  QUALITY  CONTROL. 

R.  L.  Miller,  W.  L.  Bradford,  and  N.  E.  Peters. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 


Water-Supply  Paper  23)1,  1988.  I6p,  5  fig,  10  tab, 
30  ref. 

nptors  'Water  quality,  'Water  analysis, 
•Specific  conductivity,  'Ouality  control,  •Mathe- 
matical analysis,  Theoretical  analysis,  Chemical 
analysis,  Hydrogen  ion  concentration. 

Several  theoretical  aspects  and  practical  applica- 
tions of  specific  conductance  to  the  study  of  natu- 
ral waters  are  considered  A  review  of  accepted 
measurements  of  conductivity  of  secondary  stand- 
ard 0.01  N  KCI  solution  suggests  that  a  widely 
used  algorithm  for  predicting  the  temperature  vari- 
ation in  conductivity  is  in  error.  A  new  algorithm 
is  derived  and  compared  with  accepted  measure- 
ments. Instrumental  temperature  compensation  cir- 
cuits based  on  0.01  N  KCI  or  NaCl  are  likely  to 
give  erroneous  results  in  unusual  or  special  waters, 
such  as  seawater,  acid  mine  waters,  and  acid  rain 
An  approach  for  predicting  the  specific  conduct- 
ance of  a  water  sample  from  the  analytically  deter- 
mined major  ion  composition  is  described  and  criti- 
cally evaluated.  The  model  predicts  the  specific 
conductance  to  within  +or-8%  (one  standard  de- 
viation) in  waters  with  specific  conductances  of  0 
to  600  microSiemens/cm.  Application  of  this  ap- 
proach to  analytical  quality  control  is  discussed. 
(Author's  abstract) 
W90-00217 


EXPERIENCES  WITH  TWO  HOT  WIRE  IN- 
STRUMENTS FOR  MEASURING  THE  LIQUID 
WATER  CONTENT  I.N  CLOUDS. 

Oak  Ridge  National  Lab.,  TN.  Information  Re- 
search and  Analysis  Div. 
H.-E.  Hoffman,  J.  Demmel,  and  H  Loebel. 
Available  from  the  National  Techiucal  Information 
Service,  Springfield,  VA  22161,  as  N8829255. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  ESA-TT-1085,  June  1988.  42p,  17  fig, 
19  ref. 

Descriptors:  'Hot  wire  hygrometers,  'Hygrome- 
tery,  'Cloud  liquid  water,  'Measuring  instruments, 
'Clouds,  Performance  evaluation,  Temperature, 
Wind  velocity. 

The  results  of  airborne  measurements  of  liquid 
water  contents  using  two  hot  wire  instruments-the 
Johnson-Williams  (J.-W.)  and  the  CSIRO-King 
(C.-K.)  instruments-are  very  consistent  within  the 
0.04  to  0.46  g/cu  m  range,  subject  to  correct  dry- 
air  calibration  and  to  the  exclusion  of  systematic 
errors.  The  dry-air  values  of  the  J.-W.  instrument 
are  not  at  all,  or  only  slightly,  affected  by  vari- 
ations in  airspeed,  height  and  temperature,  while 
those  of  the  C.-K.  instrument  are  markedly  affect- 
ed. Radio  signals  have  a  very  noticeable  influence 
on  the  C.-K.  signals.  In  both  instruments,  atmos- 
pheric turbulence  and  banking  maneuvers  produce 
similar  signals  to  those  produced  by  the  liquid 
water  content.  In  the  case  of  the  C.-K.  instrument, 
it  is  not  possible  to  achieve  sufficient  accuracy  in 
transferring  wind  tunnel  calibration  data  to  flight 
measurements.  (Author's  abstract) 
W90-00244 


TOXIC  EFFECTS  OF  METALS  ON  FISH: 
EVALUATION  OF  PHYSIOLOGICAL  TEST 
METHODS  (TOXISKA  EFFECKTER  AV  ME- 
TALLER  PA  FISK:  PROVNING  AV  FYSIOLO- 
GISK  TESTMETDIK). 

National  Swedish  Environment  Protection  Board, 
Nykoeping.  Brackish  Water  Toxicology  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-O0271 


MICRODETERMINATION  OF  TRACE 

COBALT  IN  WATER  BY  DIRECT  POLYURE- 
THANE  FROM  THIN-LAYER  SPECTROPHO- 
TOMETRY. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00294 


INDIRECT  SPECTROPHOTOMETRY;  DETER- 
MINATION OF  FLUORIDE  IN  WATER  WrTH 
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ZIRCONIUM-SPADNS  BY  FLOW  INJECTION 
ANALYSIS. 

Yarmouk  Univ.,  Irbid  (Jordon).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-00295 


RUBIDIUM  DETERMINATION  IN  MINERAL 
AND  THERMAL  WATERS  BY  ATOMIC-AB- 
SORPTION SPECTROMETRY. 

P.  Bermejo  Barrera,  A.  Bermejo  Barrera,  C. 
Herrero  Latorre,  and  F.  Bermejo  Martinez. 
Analytical  Letters  ANALBP,  Vol.  22,  No.  6,  p 
1601-1608,  June  1989.  1  fig,  2  tab,  7  ref. 

Descriptors:  *Water  analysis,  *Atomic  absorption 
spectroscopy,  *Rubidium  radioisotopes,  *Mineral 
water,  'Thermal  water,  *Chemical  analysis,  Quan- 
titative analysis,  Reagents. 

A  new  procedure  for  rubidium  determination  in 
mineral  and  thermal  waters  using  flame  atomic- 
absorption  spectrometry  is  described.  To  suppress 
ionization  interference  potassium  solution  was 
added.  Rubidium  can  be  determined  in  presence  of 
Ca,  Mg,  Sr,  Li,  Cs,  Fe,  Al,  C03(-),  F(-)  and  S(-) 
at  higher  levels  than  levels  of  these  elements  in 
waters.  The  precision  and  accuracy  of  the  method 
were  also  investigated.  In  163  mineral  and  thermal 
waters  analyzed,  the  rubidium  concentration  range 
is  between  0.08  to  0.84  microgram  per  ml.  (Au- 
thor's abstract) 
W90-00296 


DETERMINATION  OF  NITRITE  BY  SINGLE- 
SWEEP  POLAROGRAPHY. 

Central   China  Normal  Univ.,   Wuhan.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00297 


SEMIQUANTITATIVE  AND  QUANTITATIVE 
DETERMINATION  OF  TRACE  AMOUNT  OF 
PHOSPHATE  ION  IN  WATER  USING  POLY- 
URETHANE  FOAM  THIN-LAYER  COLORIM- 
ETRY. 

Mansoura  Univ.  (Egypt).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-O0298 


SIMULTANEOUS  EXTRACTION  AND 

ATOMIC  ABSORPTION  SPECTROMETRY 
DETERMINATION  OF  IB  GROUP  ELEMENTS 
(CU,  AG,  AU)  FROM  AQUEOUS  THIOCYAN- 
ATE/2,2-DIPYRIDYL-2- 

PYRIDYLHYDRAZONE  (DPPH)  SOLUTIONS. 
Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 

J.  A.  Stratis,  D.  G.  Themelis,  D.  G.  Zatkas,  and  I. 
A.  Kafritsas. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  7,  p 
1779-1790,  1989.  6  fig,  3  tab,  12  ref. 

Descriptors:  *Water  analysis,  *Pollutant  identifica- 
tion, "Chemical  analysis,  *Atomic  absorption  spec- 
troscopy, *Silver,  *Gold,  *Copper,  "Separation 
techniques,  Thiocyanates,  Heavy  metals,  Quantita- 
tive analysis. 

A  system  for  simultaneous  extraction  of  the  cations 
of  IB  Group  elements,  Cu-Ag-Au  was  studied  in 
order  to  apply  a  simple  analytical  procedure  for 
their  determination  by  flame-AAS  at  low  concen- 
trations. Copper  and  gold  gave  colored  complexes 
with  DPPH,  but  silver  did  not.  All  of  the  studied 
metals  could  be  extracted  with  the  synergic  effect 
of  thiocyanate  and  DPPH  in  a  wide  pH  range.  The 
workable  pH  range  for  copper  was  5.5-10.5.  When 
the  thiocyanate  concentration  was  at  least  twice 
that  of  copper  and  the  DPPH  concentration  ten 
times  greater.  Silver  could  be  extracted  from  solu- 
tions acidified  by  hydrochloric  acid  and  thiocyan- 
ate ions  helped  silver  extraction  but  the  effect  of 
DPPH  on  this  extraction  system  was  not  signifi- 
cant. Silver  could  be  extracted  in  small  quantities 
when  only  DPPH  was  present  (pH  >  8.0).  Silver 
could  be  extracted  only  in  small  quantities  also  in 
the  presence  of  thiocyanate  at  pH  4.0  and  above, 
but  it  was  extracted  in  a  significant  percentage 


when  both  DPPH  and  thiocyanate  were  in  the 
solution  of  silver  in  the  above  pH  range.  Gold  was 
extracted  from  solutions  acidified  by  hydrochloric 
acid.  It  was  also  extracted  as  a  complex  with 
DPPH  or  thiocyanate  in  small  quantities  out  in  the 
presence  of  both  of  them  gold  was  extract  quanti- 
tatively in  a  wide  pH  range  (4.0-9.0).  The  extrac- 
tion system  DPPH,  thiocyanate/methyl  isobutyl 
ketone  could  be  applied  for  accurate  determination 
of  copper,  silver  and  gold  in  low  concentrations. 
(Mertz-PTT) 
W90-00299 


EXTRACTION,  SPECTROPHOTOMETRIC 

AND  ATOMIC  ABSORPTION  SPECTROPHO- 
TOMETRIC  DETERMINATION   OF   MOLYB- 
DENUM WITH  CAFFEIC  ACID  AND  APPLI- 
CATION  IN   HIGH   PURITY   GRADE   STEEL 
AND  ENVIRONMENTAL  SAMPLES. 
Baroda  Univ.  (India).  Dept.  of  Pharmacy. 
N.  Shah,  S.  K.  Menon,  M.  N.  Desai,  and  Y.  K. 
Agrawal. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  7,  p 
1807-1817,  1989.  6  tab,  12  ref. 

Descriptors:  *Water  analysis,  "Chemical  analysis, 
"Atomic  absorption  spectroscopy,  "Spectrophoto- 
metry, "Molybdenum,  "Pollutant  identification, 
Heavy  metals,  Caffeic  acid,  Quantitative  analysis, 
Separation  techniques,  Steel. 

Caffeic  acid  was  used  as  a  complexing  reagent  for 
molybdenum.  The  yellow  complex  of  Mo(6  +  ) 
with  caffeic  acid  was  found  to  be  extracted  instan- 
taneously into  Aliquat  336.  This  can  be  used  for 
the  trace  determination  of  molybdenum  and  for  its 
separation  from  several  other  ions.  The  molar  ab- 
sorptivity of  the  complex  was  110,000  L/mol/cm 
at  340  nm  and  the  color  system  obeyed  Beer's  law 
in  the  range  0.04-0.99  ppm  of  Mo(6  +  ).  The  molyb- 
denum was  also  determined  with  atomic  absorp- 
tion spectrophotometry  and  the  method  was  ap- 
plied to  steel,  plant  samples,  and  industrial  ef- 
fluents. (Mertz-PTT) 
W90-00300 


CALIBRATION  OF  FREQUENCY-DOMAIN 
ELECTROMAGNETIC  INDUCTION  METERS 
AND  THEIR  POSSIBLE  USE  IN  RECHARGE 
STUDIES. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

^'ater  Resources. 

P.  G.  Cook,  M.  W.  Hughes,  G.  R.  Walker,  and  G. 

B.  Allison. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p  251-265,  March  30   1989.  7  fig,  2  tab,  22  ref. 

Descriptors:  "Geophysical  exploration,  "Induction 
meters,  "Calibrations,  "Soil  porosity,  "Electromag- 
netic waves,  "Soil  physical  properties,  "Ground- 
water recharge,  Model  studies,  Soil  water. 

Published  models  of  soil  conductivity  are  used  to 
develop  a  calibration  for  frequency-domain  elec- 
tromagnetic induction  meters.  The  calibration  is 
portable,  requiring  only  a  knowledge  of  certain 
soil  properties.  One  critical  soil  property  is  the 
impedance  factor,  a  function  of  the  soil  water 
content.  An  impedance  factor  is  selected  from  the 
literature  which,  when  incorporated  in  the  calibra- 
tion, provides  the  best  fit  to  measured  apparent 
electrical  conductivity.  The  calibration  derived  is 
used  to  test  the  ability  of  frequency-domain  elec- 
tromagnetic induction  meters  to  estimate  ground- 
water recharge  rates  in  a  semi-arid  area  of  South 
Australia.  Two  analytical  models  relating  total  (or 
cumulative)  recharge  to  soil  solute  profiles  are 
used  to  derive  theoretical  relationships  between 
electrical  conductivity  and  total  recharge.  These 
modeled  relationships  provide  a  good  fit  to  field 
data,  suggesting  that  electromagnetic  techniques 
have  value  in  recharge  studies.  (Author's  abstract) 
W90-00365 


FIELD  TECHNIQUE  FOR  MEASURING  WET- 
LAND SOIL  PARAMETERS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 


W90-00386 


WETTABLE  POROUS  PLASTIC  FOR  USE  AS  A 
POROUS  BARRIER  IN  SOIL  HYDRAULIC 
STUDIES. 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster.  Dept.  of  Agronomy. 

For   primary   bibliographic   entry   see   Field   2G. 

W90-00389 


FILTRATION  STUDIED  WITH  ENDOSCOPES. 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-00419 


DENITRIFICATION  IN  A  TRICKLLNG  FILTER 
BIOFILM  STUDIED  BY  A  MICROSENSOR 
FOR  OXYGEN  AND  NITROUS  OXIDE. 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-00420 


NOVEL  METHOD  FOR  THE  DETECTION 
AND  SEMIQUANTITATIVE  DETERMINA- 
TION OF  TRACE  LEVELS  OF  2,4-D  AND  RE- 
LATED COMPOUNDS. 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Applied 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00424 


SELECTIVE  AND  SENSITIVE  SPECTROPHO- 
TOMETRIC DETERMINATION  OF  COPPER 
IN  WATER  AFTER  COLLECTION  OF  ITS 
BATHOCUPROINE  COMPLEX  ON  AN  OR- 
GANIC-SOLVENT-SOLUBLE MEMBRANE 
FILTER. 

Toyama  Univ.  (Japan).  Faculty  of  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00428 


QUANTITATIVE  DETERMINATION  OF 
VOLATILE  ORGANOCHLORINE  COM- 
POUNDS IN  WATER  BY  GC  -  HEADSPACE 
ANALYSIS  WITH  DIBROMOETHANE  AS  AN 
INTERNAL  STANDARD. 

Leiden  Rijksuniversiteit  (Netherlands).  Center  for 
Chemistry  and  the  Environment. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00438 


APPARATUS  FOR  THE  IN-SITU  DETERMI- 
NATION OF  PHYSICO-CHEMICAL  PARAM- 
ETERS ACROSS  THE  SEDIMENT-WATER 
INTERFACE. 

ENEA,  La  Spezia  (Italy).  Centro  Richerche  Ener- 

gia  Ambiente. 

G.  Rossi,  and  C.  Peroni. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  5,  p  511-520,  May  1989.  6  fig,  7  ref. 

Descriptors:  "Sampling,  "Data  acquisition,  "Instru- 
mentation, "Sediment-water  interfaces,  "Dissolved 
oxygen,  "Hydrogen  ion  concentration,  Conduct- 
ance, Water  temperature,  Sedimentology,  Hydro- 
logic  data  collections. 

An  apparatus  is  described  which  allows  in  situ 
determinations  of  pH,  Eh,  dissolved  oxygen  and 
temperature  at  fixed  depths  (5  millimeter  minimum 
intervals)  both  in  sediments  and  the  benthic  bound- 
ary layer.  The  apparatus  consists  of  a  supporting 
framework  and  multiparametric  probe  actioned  by 
a  hydraulic  piston.  The  apparatus  was  tested  at 
three  stations  near  La  Spezia,  Italy  that  were 
chosen  for  their  different  environmental  and  sedi- 
ment characteristics.  The  results  obtained  with  the 
apparatus  agree  with  the  different  environmental 
characteristics  of  their  sediments.  (Geiger-PTT) 
W90-00504 
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Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 

SEMI-MICRO       C.O.D.       DETERMINATION 
METHOD  FOR  HIGH-SALINITY 

WASTEWATER. 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-00505 


ACID       DIGESTION       FOR       SEDIMENTS, 

SLUDGES,   SOILS,   AND  SOLID   WASTES.   A 

PROPOSED  ALTERNATIVE  TO  EPA  SW  846 

METHOD  3050. 

California  Dept.  of  Health  Services,  Los  Angeles. 

Southern  California  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00541 


ANALYTICAL  CHEMISTRY   FOR   ENVIRON- 
MENTAL SCIENCES. 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00542 


HIGH-SENSITIVITY  BATHYPHOTOMETER 
AND  INVESTIGATIONS  OF  THE  LIGHT 
FIELD  OF  LAKE  BAIKAL. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Yadernykh 

Issledovanii. 

L.  B.  Bezrukov,  N.  M.  Budnev,  N.  P.  Butin,  M.  D. 

Gal'perin,  and  V.  I.  Dobrynin. 

Oceanology  ONLGAE,  Vol.  28,  No.  2,  p  257-261 

1988.  3  fig,  5  ref. 

Descriptors:  'Measuring  instruments,  "Lake 
Baikal,  *Bathyphotometry,  'Photometry,  *Deep 
water,  *Aphotic  zone,  Quasistationary  light  fluxes, 
Photon  emission,  Remote  control,  Frequency  dis- 
tribution. 

In  order  to  make  spectral  measurements  of  weak 
quasistationary  light  fluxes  in  the  water  of  Lake 
Baikal,  a  high-sensitivity  bathyphotometer  operat- 
ing as  a  photon  counter,  equipped  with  a  remote- 
controlled  shutter  was  built.  The  photometer  con- 
sists of  an  underwater  unit,  which  is  lowered  by  a 
three-strand  geophysical  cable,  and  an  onboard 
station.  The  onboard  station  feeds  DC  power  to 
the  underwater  unit,  shapes  and  emits  signals  that 
move  the  shutter  and  change  the  light  filters.  On 
order  from  the  onboard  station,  the  count  rate  of 
single-photoelectron  pulses  by  the  FEU- 130  photo- 
multiplier  is  measured.  Experimental  data  on  the 
integral  flux  of  photons  resulting  from  spontaneous 
luminescence  of  the  water  of  Lake  Baikal  and  the 
vertical  radiation  attenuation  index  in  the  deep- 
water  mode  were  obtained,  and  the  frequency  dis- 
tribution of  photons  emitted  by  the  water  of  the 
lake  was  found  to  follow  the  Poisson  distribution 
(White-Reimer-PTT) 
W90-00550 


SOURCES  OF  ERROR  IN  ANALYSIS  OF  MU- 
NICIPAL SLUDGES  AND  SLUDGE-AMENDED 
SOILS  FOR  DK2-ETHYLHEXYL)  PHTHAL- 
ATE. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

G.  A.  Eiceman,  J.  L.  Gardea-Torresdey,  G.  A. 

O'Connor,  and  N.  S.  Urquhart. 

Journal  of  Environmental  Quality  JEVQAA   Vol 

18,  No.  3,  p  374-379,  Jul-Sep  1989.  2  fig,  6  tab   19 

ref.  USEPA  Contract  Cr-8 12687-02. 

Descriptors:  "Chemical  analysis,  "Sludge  disposal 
•Soil  analysis,  'Sludge,  *Gas  chromatography! 
•Mass  spectrometry,  *Phthalates,  Error  analysis, 
Standard  deviation,  Quantitative  analysis,  Soil 
amendments. 

Rapid  quantitative  determination  of  di-(2-ethyl- 
hexyl)  phthalate  (DEHP)  in  municipal  sludge  is 
described  for  capillary  gas  chromatography/mass 
spectrometry  (GC/MS)  using  selected  ion  moni- 
toring with  isotope  dilution  techniques.  Propaga- 
tion of  error  through  a  four-step  technique  is  meas- 
ured as  an  increase  in  variance  with  each  addition- 
al step.  Stepwise  accumulated  variation  (as  a  per- 
centage of  total  error)  was  GC/MS  analysis  with 


data  reduction,  3%;  analyst  (sample  preparati<,n,i 
8%;  heterogeneity  of  sludge,  30%;  heterogeneity 
in  sludge-amended  soil,  77%;  and  error  between 
planters,  100%.  The  relative  standard  deviation 
associated  with  analysis  of  sludge  alone  was  16% 
at  51  mg/kg  DEHP  concentration.  The  relative 
standard  deviation  for  a  13  mg/kg  DEHP  loading 
in  soil/sludge  mixtures  for  a  greenhouse  study  wax 
26.5%.  Detection  limits  for  DEHP  in  sludges  with 
rapid  screening  procedures  were  fixed  by  interfer- 
ing extractable  matrices.  The  reliability  of  ad- 
vanced GC/MS  procedures  for  the  determination 
of  DEHP  in  sludge  or  sludge-amended  soil  is  com- 
promised by  the  heterogeneity  of  the  original 
sludge  supply.  Even  sludge  grinding  and  careful 
mixing  does  not  eliminate  the  problem.  Sampling 
the  sludge  storage  bin  and  mixing  sludge  with  soil 
are  far  more  significant  sources  of  error  in  the  final 
measurement  than  are  the  stages  of  sample  prepa- 
ration and  instrumental  analysis.  (Author's  ab- 
stract) 
W90-00572 


REVERSE  WATER  LEVEL  FLUCTUATIONS 
IN  SEMICONFINED  AQUIFER  SYSTEMS-- 
'RHADE  EFFECT. 

For  primary  bibliographic  entry  see  Field  2F 
W90-O0579 


METHOD  FOR  EVALUATION  OF  ACIDIC 
SULFATE  AND  NITRATE  IN  PRECIPITA- 
TION. 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00643 


TESTING  READSORPTION  OF  TRACE  ELE- 
MENTS DURING  PARTIAL  CHEMICAL  EX- 
TRACTIONS OF  BOTTOM  SEDIMENTS. 

Institut   National    de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00690 


DETERMINATION  OF  THE  ISOTOPIC  COM- 
POSITION OF  AMMONIUM-NITROGEN  AT 
THE  NATURAL  ABUNDANCE  LEVEL  FROM 
ESTUARINE  WATERS. 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies 

D.  J.  Velinsky,  J.  R.  Pennock,  J.  H.  Sharp,  L.  A. 

Cifuentes,  and  M.  L.  Fogel. 

Marine  Chemistry  MRCHBD,  Vol.  26,  No    4    p 

351-361,  July  1989.  2  fig,  3  tab,  23  ref.  NSF  Grant 

OCE-86-01616. 

Descriptors:  'Water  analysis,  'Sample  preserva- 
tion, 'Isotope  studies,  'Nitrogen,  'Ammonium, 
'Estuaries,  'Chemical  analysis,  Distillation, 
Streams,  Delaware  River  Estuary. 

A  method  was  developed  to  measure  the  stable 
nitrogen  isotope  ratio  of  dissolved  ammonium, 
NH4(  +  ),  at  the  natural  abundance  level  from  estu- 
arine  waters.  This  method  employed  rapid  stream 
distillation  with  collection  of  ammonium  on  zeolite 
via  ion-exchange.  The  stream  distillation  step  had  a 
recovery  of  103  +or-5%;  subsequent  exchange  of 
the  ammonium  on  zeolite  had  a  yield  of  96.4  plus 
or  minus  1.6%.  The  zeolite  with  exchanged  ammo- 
nium was  converted  to  N2  in  quartz  tubes  at  910  C 
with  CuO  and  Cu  and  the  isotopic  composition  of 
the  gas  was  measured  in  an  isotope  ratio  mass 
spectrometer.  When  analyzing  200  micrograms  of 
nitrogen  the  accuracy  using  isotopic  standards  was 
within  4%  of  the  true  ratio,  with  an  overall  preci- 
sion of  plus  or  minus  0.5%.  A  benefit  of  this 
method  is  that  samples  can  be  distilled  and  pre- 
served onboard  ship,  thereby  minimizing  storage 
artifacts.  This  method  was  used  in  a  seasonal  study 
of  the  isotopic  composition  of  dissolved  ammoni- 
um from  the  Delaware  Estuary.  (Author's  ab- 
stract) 
W90-O0693 


IONIC  ALKYLLEAD  COMPOUNDS  IN  ENVI- 
RONMENTAL WATER  AND  SEDIMENTS. 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 


istry 

For  primary  bibliographic  entry  see  Field  5B 

W90-00707 


USE  OP  RADIONUCLIDES  IN  THE  STUDY  OF 

CONTAMINANT  CYCLING  PROCESSES. 

Bodensee-Wasserversorgung,       Ueberlingen-Sue*- 

senmuehl   (Germany,    F.Rj.    Water   Control   and 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A 

W90-00720 


UNCERTAINTY  IN  DESCRIPTION  OF  SEDI- 
MENT  CHEMICAL  COMPOSITION. 

Istituto  Itahano  di  Idrobiologia,  Novara 

R.  Baudo. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  441-448 

July  3,  1989.  9  fig,  3  tab,  13  ref. 

Descriptors:  'Chemical  analysis,  'Lake  sediments 
'Sediments,  'Copper,  'Sampling,  'Chemical  com- 
position, 'Mapping,  Statistics 

The  copper  concentration  in  sediments  of  Lake 
Orta,  Italy  is  used  to  illustrate:  (1)  the  need  for  a 
large  number  of  samples,  and  (2)  the  need  for 
appropriate  mapping  techniques.  The  data  fit  a 
negative  binomial  distribution  and  the  number  of 
samples  required  to  stay  within  specified  limits  of 
confidence  (P  <  0.95)  increases  from  6  to  412 
when  the  relative  standard  deviation  acceptable  in 
the  average  os  decreased  from  100  to  10%.  Five 
different  maps  have  been  produced  by  estimating 
1154  points,  derived  from  57  data  points.  All  pro- 
vide mean  values  close  to  the  one  calculated  from 
the  original  data,  but  in  other  respects  they  differ 
considerably.  From  these  examples,  it  is  evident 
that  sampling  and  mapping  spatially  distributed 
variables  must  be  carefully  planned  to  give  statisti- 
cally significant  portrayal  of  a  target  population.  It 
is  shown  that  the  general  distribution  of  sediment 
copper  in  Lake  Orta  can  be  approximated  by  a 
relatively  small  number  of  samples  and  that  these 
may  also  characterize  the  lake-wide  mean  concen- 
tration. However,  it  is  clear  that  where  statistically 
significant  dat  are  required,  sampling  densities  in- 
crease greatly.  Pragmatic  considerations  may  well 
dictate  that  statistical  significance  is  sought  only 
where  essential  and  that  elsewhere  a  best  approxi- 
mation becomes  acceptable.  For  this,  the  mathe- 
matical tools  developed  in  geology  (mostly  for 
mining  and  exploration)  seem  appropriate  and 
easily  accessible  now  that  computers  are  so  widely 
used.  All  the  calculations  required  are  based  on 
techniques  described  in  books  of  statistics  for  ge- 
ologists and  adapted  for  use  on  a  desk  top  comput- 
er. (Miller-PTT) 
W90-00731 


SEDIMENT  SAMPLING  EVALUATED  WITH  A 
NEW  WEIGHTING  FUNCTION  AND  INDEX 
OF  RELIABILITY. 

Uppsala  Univ.  (Sweden).  Naturgeografiska  Inst. 
S.  Floderus. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  451-464, 
July  3,  1989.  9  fig,  10  ref. 

Descriptors:  *Sampling,  'Sediment  sampler,  'Map- 
ping, 'Bottom  sampling,  'Spatial  distribution,  Var- 
iogram,  Grab  samplers. 

A  method  for  evaluating  a  record  of  irregular  data, 
which  may  result  from  frequent  synoptic  grab- 
sampling,  has  been  devised  that  produces  a  map  of 
an  interpolated  spatial  variable  and  estimates  the 
areal  mean  and  its  reliability.  Since  a  variogram 
could  not  be  applied  easily  to  this  particular  record 
of  sedimentological  data,  an  alternative  method 
was  developed  and  combined  with  a  previous  tech- 
nique for  choosing  a  reasonable  sampling  effort 
based  on  morphometric  data.  By  this  method,  in- 
terpolation of  the  patchy  data  was  obtained,  using 
a  distance  weighted  average,  as  well  as  an  estimate 
of  sediment  quantity  and  the  reliability  of  that 
estimate.  The  data  are  comparable  despite  surveys 
of  varying  completeness,  regularity,  intensity  and 
choice  of  geographical  area.  The  index  of  reliabil- 
ity is  also  a  comprehensive  rationale  for  a  sampling 
strategy.  Sediment  maps  have  been  presented,  in 
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RESOURCES  DATA— Field  7 


Data  Acquisition — Group  7B 


which  the  information  level  obtained,  along  with 
the  interpolated  sediment  thickness  and  the  origi- 
nal sampling  points.  Only  thickness  justified  with 
respect  to  the  information  level  are  included  in  the 
maps.  Tests  have  substantiated  the  validity  of  the 
approach.  (Miller-PTT) 
W9O-0O732 


USE  OF  TURBIDIMETERS  IN  SUSPENDED 
SEDIMENT  RESEARCH. 

University  Coll.,   Campbell  (Australia).   Dept.  of 

Geography  and  Oceanography. 

C.  J.  Gippel. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  465-480, 

July  3,  1989.  5  fig,  4  tab,  40  ref. 

Descriptors:  'Suspended  load,  'Sediment  load, 
•Suspended  solids,  'Turbidity,  'Instrumentation, 
'Turbidimetry,  Catchment  areas,  Water  color, 
Hysteresis. 

Some  of  the  difficulties  associated  with  turbidity 
measurement  are  highlighted  and  a  preliminary 
sediment  concentration  versus  turbidity  relation- 
ship established  for  a  small  forested  catchment  near 
Eden  (Australia)  is  presented.  Australian  streams 
are  characterized  by  very  fine  suspended  sediment. 
The  normal  0.45  microm  filter  was  found  to  allow 
a  significant  amount  of  sediment  to  pass.  It  is 
suggested  that  particle  size  distribution  be  the 
major  consideration  in  selecting  a  filter  pore  size, 
rather  than  relying  on  the  conventional  (but  nomi- 
nal) separation  between  suspended  and  dissolved 
components  of  the  load.  This  is  particularly  impor- 
tant in  establishing  a  turbidity-suspended  sediment 
concentration  calibration  since  very  fine  particles 
can  make  a  significant  contribution  to  light  scatter- 
ing. Because  of  the  very  low  suspended  sediment 
concentration  and  high  coloration  of  water  (which 
interferes  with  absorption  measurements  of  turbidi- 
ty) in  Geeburg  Creek  catchment,  this  area  presents 
unusually  difficult  conditions  under  which  to 
obtain  meaningful  turbidity  data.  The  preliminary 
relationships  established  between  turbidity  and  sus- 
pended sediment  concentration  are  probably  ade- 
quate for  the  purpose  of  estimating  sediment  con- 
centration from  turbidity.  However,  scatter  in  the 
dat  suggest  that  detailed  analysis  of  storm  events 
could  reveal  hysteresis.  The  presence  of  hysteresis 
indicate  changing  sediment  properties,  and  it  is 
suggested  that  these  variations  could  indicate 
changing  source  areas.  (Miller-PTT) 
W90-00733 


SEDIMENT  TRAP  ASSEMBLAGES-A  METH- 
ODOLOGICAL DESCRIPTION. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Hakanson,  S.  Floderus,  and  M.  Wallin. 
Hydrobiologia  HYDRB8,  Vol.  176/17,  p  481-490, 
July  3,  1989.  6  fig,  43  ref. 

Descriptors:  'Sampling,  'Sediment  transport, 
•Trapping,  'Suspended  sediments,  'Sedimentation 
rates,  Sediment  traps,  Model  studies. 

Sediment  traps  yield  data  on  rates  of  sedimentation 
and  provide  a  means  of  estimating  redeposition  and 
resuspension.  Methods  for  distinguishing  between 
primary  and  secondary  material  in  the  traps  are 
surveyed  and  examples  from  trap  development  in 
the  Swedish  Sankt  Anna  Archipelago  are  used  to 
formulate  a  model  approach  that  is  designed  to 
yield  data  on  the  coastal  flux  of  fine  material.  It  is 
very  difficult  to  separate  net  sedimentation  from 
gross  sedimentation  and  to  precisely  quantify  resu- 
spension. Broadly,  there  are  three  possible  ap- 
proaches which  can  produce  an  estimate  of  rede- 
position, which  after  consideration  of  the  bottom 
dynamic  conditions,  may  be  used  to  estimate  actual 
resuspension.  Preliminary  data  from  the  Sankt 
Anna  Archiepelago  (a  coastal  area  of  south-eastern 
Sweden)  was  used  to  illustrate  the  influence  of 
morphometry.  This  archipelago  is  20  km  wide 
with  numerous  islands  which  make  it  difficult  to 
estimate  the  influence  of  wind  velocity  and  fetch 
on  rates  of  resuspension.  Three  assemblages  of 
sediment  traps  were  deployed  for  two  periods  in 
the  summer  of  1986.  The  sedimentation  of  second- 
ary material,  or  redeposition,  was  estimated  with 
the  label  approach.  The  redeposition  rate  was 
greater  during  the  second  period,  at  most  sites. 


While  wind/wave  effects  may  dominate  suspended 
load  concentrations  at  some  sites,  other  data  which 
characterize  drainage  area,  water  flows  and  biolog- 
ical parameters  have  to  be  known  if  the  rate  of 
gross  sedimentation  is  to  be  estimated.  Locally,  the 
fate  of  settling  materials  depends  on  the  resuspen- 
sion terms  previously  described.  Models  to  define 
the  resultant  areas  of  accumulation,  transportation 
and  erosion  have  been  developed  for  lakes  as  well 
as  coastal  areas.  (Miller-PTT) 
W90-00734 


SENSITIVE  SCREENING  BIOASSAY  TECH- 
NIQUE FOR  THE  TOXICOLOGICAL  ASSESS- 
MENT OF  SMALL  QUANTITIES  OF  CON- 
TAMINATED BOTTOM  OR  SUSPENDED 
SEDIMENTS. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Lab.  for  Fisheries  and 
Aquatic  Sciences. 

M.  Munawar,  D.  Gregor,  S.  A.  Daniels,  and  W.  P. 
Norwood. 

Hydrobiologia  HYDRB8,  Vol.  176/17,  p  497-507, 
July  3,  1989.  5  fig,  4  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Suspended 
sediments,  'Bottom  sediments,  'Bioassay,  Sedi- 
ments, Toxicology,  Limited  supply  bioassay. 

Conventional  methods  of  sediment  bioassessment 
require  relatively  large  quantities  of  the  sample; 
but  when  sample  sizes  are  limited,  these  methods 
become  ineffective.  To  overcome  this  problem,  the 
Limited  Sample  Bioassay  (LSB)  technique  was 
developed.  Bioassays  conducted  with  bottom  sedi- 
ments ad  suspended  particulates  from  western,  cen- 
tral and  Arctic  regions  of  Canada  indicted  that  the 
newly  developed  LSB  technique  successfully  eval- 
uated the  contaminant/nutrient  impact  on  labora- 
tory-grown cultures  of  algae.  The  LSB  method 
produced  results  which  were  comparable  to  those 
from  standard  elutriate  bioassays  conducted  with 
natural  phytoplankton  size  assemblages.  Samples 
from  three  geographic  areas  are  included.  It  is 
evident  that  both  Red  Deer  River  suspended  par- 
ticulate samples  had  a  consistent  enhancement  of 
carbon  assimilation.  The  April  sample  produced 
statistically  significant  effects  compared  with  the 
control  at  the  three  highest  treatment  levels  only 
(P  <  0.05  -<0.001).  Significant  enhancement  in 
the  June  sample  was  even  more  progressive  (P  < 
0.05  to  P  ,  0.001)  when  compared  with  the  control. 
The  physiological  response  was  similar  in  both 
samples  even  though  there  were  significant  differ- 
ences in  Cu,  Mn,  Ni,  Pb,  and  Zn  concentrations. 
Conversely,  the  South  Saskatchewan  River  sus- 
pended particulate  sample  exhibited  a  consistent 
inhibition  of  carbon  uptake.  Although  the  particle 
sample  size  permitted  only  two  treatment  levels,  a 
significant  suppression  of  carbon  assimilation  was 
evident  at  the  1:16  level  of  treatment.  Results  of 
bottom  sediment  bioassays  show  that  treatment  of 
the  Fish  Lake  sample  from  Devon  Island  caused 
significant  inhibition  (P  <  0.01  -0.001),  as  com- 
pared to  the  control.  The  data  suggest  that  the 
LSB  can  play  an  important  role  in  providing  a 
quick,  simple,  sensitive,  and  inexpensive  screening 
technique  for  assessing  the  bioavailability  of  con- 
taminants or  nutrients  from  sediment  of  limited 
quantity.  (Miller-PTT) 
W90-00736 


POTENTIAL  IN  FLUVIAL  GEOMORPHO- 
LOGY  OF  A  NEW  MINERAL  IDENTIFICA- 
TION TECHNOLOGY  (QEM'SEM). 

Macquarie  Univ.,  North  Ryde  (Australia).  School 
of  Earth  Sciences. 

S.  J.  Riley,  R.  A.  Creelman,  R.  F.  Warner,  R. 
Greenwood-Smith,  and  B.  R.  Jackson. 
Hydrobiologia  HYDRB8,  Vol.  176/17,  p  509-524, 
July  3,  1989.  4  fig,  4  tab,  36  ref. 

Descriptors:  'Mineralogy,  'Flood  peak,  'High 
water  mark,  'Sediments,  'Fluvial  sediments,  'Min- 
erals, 'Scanning  electron  microscopy,  'Flood  pro- 
files, Geology. 

The  value  of  a  new  technique  for  mineral  identifi- 
cation in  fluvial  environments  is  discussed  and  its 
capacity  on  samples  collected  from  the  Nepean 
River,  NSW,  Australia  is  demonstrated.   A  new 


quantitative  mineral  identification  system 
QEM'SEM  (Quantitative  Evaluation  of  Materials 
by  Scanning  Electron  Microscope),  using  an  image 
analysis  system  with  energy  dispersive  spectrome- 
try and  back  scatter  electron  responses  to  identify 
phases,  has  been  employed  to  provide  rapid  and 
economic  analysis  of  sediments;  large  numbers  of 
grains  are  counted  with  a  greater  statistical  reliabil- 
ity than  was  previously  possible.  Results  from  the 
survey  delineate  the  maximum  level  of  flooding  in 
an  environment  where  clearly  defined  flood  depos- 
its are  not  evident.  The  results  suggest  the  flood 
levels  to  be  higher  than  predicted  from  previous 
studies.  The  analysis  suggests  that,  at  the  very 
least,  there  has  been  a  flood  at  a  height  of  5  to  10  m 
above  the  highest  recorded  floor  in  1867,  which 
means  that  the  recurrence  interval  of  the  flood  that 
deposited  the  fine  sediments  is  greatly  in  excess  of 
200  years.  Its  age  is  unknown,  although  the  fact 
that  deposit  is  on  a  hillslope  suggests  that  it  is 
probably  Late  Holocene;  older  deposits  would 
have  been  subject  to  a  longer  period  of  erosion  and 
less  likely  to  be  on  a  slope.  (Miller-PTT) 
W9O-O0737 


MEASUREMENTS  OF  SEDIMENT  TOXICITY 
OF  AUTOTROPHIC  AND  HETEROTROPHIC 
PICOPLANKTON  BY  EPIFLUORESCENCE 
MICROSCOPY. 

CB  Research  International  Corp.,  Sidney  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00738 


USE  OF  STRONTIUM-90  IN  FISH  VERTE- 
BRAE AS  AN  EFFLUENT  EXPOSURE  TRACER 
IN  PCB-CONTAMINATED  CHANNEL  CAT- 
FISH. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00817 


VARIABILITY  IN  THE  DETERMINATION  OF 
ASH  FREE  DRY  WEIGHT  FOR  PERIPHYTON 
COMMUNITIES:  A  CALL  FOR  A  STANDARD 
METHOD. 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00820 


DETERMINATION  OF  AMMONIA  IN  WATER 
BY  CENTRIFUGAL  ANALYSIS. 

Path    Scientific    Research    Ltd.,    Halifax    (Nova 

Scotia).  Environmental  Chemistry  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00836 


OBSERVATIONS  OF  CONCURRENT  DRIFT- 
ING BUOY  AND  CURRENT  METER  MEAS- 
UREMENTS IN  LAKE  MICHIGAN. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00839 


AUTOMATIC  SYSTEM  FOR  SIMULTANEOUS 
DETERMINATION  OF  NITRATES  AND  NI- 
TRITES IN  WATERS. 

Universitat  de  les  Hies  Balears,  Palma  de  Mallorca 

(Spain).  Dept.  de  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00859 


TOWARDS  A  STANDARD  METHOD  FOR  THE 
MEASUREMENT  OF  ORGANIC  CARBON  IN 
SEDIMENTS. 

Colorado  School  of  Mines,  Golden. 
C.  M.  Lee,  and  D.  L.  Macalady. 
International  Journal  of  Environmental  and  Ana- 
lytical Chemistry  IJEAA3,  Vol.  35,  No.  4,  p  219- 
225,  1989.  3  tab,  13  ref. 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

Descriptors:  'Chemical  analysis,  *Pollutant  identi- 
fication, *Soil  analysis,  'Lake  sediments,  ♦Organic- 
carbon,  Oxidation,  Soil  chemistry,  Comparison 
studies,  Potentiometers. 

The  precisions  achieved  by  two  different  methods 
for  analysis  of  organic  carbon  in  soils  and  sedi- 
ments were  determined  and  compared  on  two 
EPA  soils  (10  and  16)  and  a  New  Hampshire  lake 
sediment.  The  first  method  is  a  rapid  dichromate 
oxidation  technique  (Walkley-Black)  that  has  long 
been  a  standard  in  soil  chemistry.  The  second  is  an 
automated  coulometric  titration  method  for  which 
commercial  instrumentation  is  available.  The  auto- 
mated coulometric  method  showed  relative  stand- 
ard deviations  that  were  six  to  twenty  times  small- 
er than  the  dichromate  oxidation  technique.  Devel- 
opment of  a  standardized  sediment  with  a  low 
level  of  organic  carbon  is  recommended  in  order 
to  facilitate  the  evaluation  of  the  precision  and 
accuracy  of  organic  carbon  measurement  tech- 
niques. (Author's  abstract) 
W90-00861 


HOLDING  TIME  FOR  SAMPLES  FROM  A 
FEW  SELECTED  LAKES  AND  STREAMS:  EF- 
FECTS ON  TWENTY-FIVE  (25)  ANALYTES. 
Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV.  Acid  Deposition  Quality  Assurance 
Group. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00865 


ATOMIC  ABSORPTION  SPECTROMETRY 
AND  SPECTROPHOTOMETRIC  TRACE 
ANALYSIS  OF  URANIUM  IN  ENVIRONMEN- 
TAL SAMPLES  WITH  N-P-METHOXY- 
PHENYL-2-FURYLACRYLOHYDROXAMIC 
ACID  AND  4-(2-PYRIDYLAZO)  RESORCINOL. 
Pondicherry  Univ.  (India).  Salim  Ali  School  of 
Ecology. 
For  primary  bibliographic  entry  see  Field  5A. 


SYNERGISTIC  SPECTROPHOTOMETRIC 

AND  ATOMIC  ABSORPTION  SPECTROMET- 

RIC  ANALYSIS  OF  ZINC  IN  ALLOYS  AND 

ENVIRONMENTAL     SAMPLES     WITH     N-P- 

METHOXYPHENYL-2- 

FURYLACRYLOHYDROXAMIC     ACID     AND 

PYRIDYLAZO  REAGENTS. 

Pondicherry  Univ.   (India).   Salim  Ali  School  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5A. 


EFFECT  OF  ENVELOPES  ON  FLOW  PAT- 
TERN NEAR  DRAIN  PIPE. 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

C.  Lennoz-Gratin. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No  4,  p  626-641 
August  1989.  8  fig,  6  tab,  28  ref,  append. 

Descriptors:  *Groundwater  movement,  *Drainage 
systems,  *Soil  tests,  'Clogging,  *Flow  pattern, 
Permeameters,  Laboratory  equipment,  Sand,  Hy- 
draulic gradient,  Vertical  flow,  Pipes,  Cores,  Min- 
eralization, Drains. 

Movements  of  soil  particles  in  the  vicinity  of  the 
drain  lead  to  mineral  clogging  of  drain  pipes.  It  is 
therefore  of  high  interest  to  analyze  water  flow 
patterns  near  the  pipe  in  order  to  understand  these 
movements.  Two  types  of  laboratory  models  have 
been  designed:  a  rectangular  sand  tank  with  a 
central  drain;  and  a  simplified  set-up,  the  permeam- 
eter,  which  allows  a  one-dimensional  flow.  The 
permeameter  tests  are  directly  derived  from  sand- 
tank  experiments,  where  the  highest  values  of  hy- 
draulic gradient  due  to  upward  vertical  flow  occur 
below  the  pipe.  The  permeameter  is  a  simple 
device  designed  for  submitting  soil  cores  to  these 
unfavorable  up-flow  conditions.  Such  a  practical 
test  is  able  to  diagnose  mineral  clogging  hazards 
and  to  help  choose  a  proper  envelope  material 
(Author's  abstract) 


W90-00886 


STABLE  PREDICTIVE  CONTROL  OF  OPFN- 
CHANNEL  FLOW. 

Universidad    Politecnica  de   Cataluna,    Barcelona 

(Spain).  Dept.  of  Applied  Mathematics. 

For  primary  bibliographic  entry  see  Field  8A 

W90-00892 


VOLATILE  ORGANIC  LOSSES  FROM  A  COM- 
POSITE WATER  SAMPLER. 

Tennessee  Eastman  Co.,  Kingsport. 

S.  M.  Cline,  and  B.  F.  Sevenn. 

Water  Research  WATRAG,  Vol.  23,  No  4  d  407- 

412,  April  1989.  9  fig,  1  tab,  8  ref. 

Descriptors:  'Sample  preservation,  'Water  analy- 
sis, 'Volatile  organic  compounds,  'Samplers,  'Pol- 
lutant identification,  'Model  studies,  Mathematical 
models,  Hydrocarbons. 

A  commercially  available  composite  liquid  sampler 
was  evaluated  as  to  its  suitability  for  sampling 
aqueous  solutions  containing  dilute  volatile  organic 
constituents.  Four  organic  compounds  (1,2-dich- 
loroethane,  carbon  tetrachloride,  trichloroethene, 
and  toluene)  having  Henry's  constants  0.045-0.95 
were  used  as  analytes.  The  concentration  of  each 
analyte  in  the  sampler  feed  and  in  the  collected 
liquid  was  monitored  by  gas  chromatography.  In 
the  normal  operational  mode,  the  receiving  vessel 
was  sealed,  but  liquid  delivery  resulted  in  venting 
an  equivalent  amount  of  headspace  gas.  In  this 
mode,  6-42%  of  the  analytes  were  lost  from  the 
sampler.  A  mathematical  model  based  on  instanta- 
neous equilibrium  was  used  to  predetermine  the 
predominate  parameters  related  to  VOC  losses 
from  the  sampler.  Using  the  model,  the  fraction  of 
the  analyte  remaining  in  the  liquid  was  dependent 
only  upon  the  fill  fraction  of  the  vessel,  and  the 
constituent's  Henry's  constant.  The  average  recov- 
ery for  each  of  the  model  compounds  was  58%  for 
carbon  tetrachloride,  68%  for  trichloroethene 
73%  for  toluene,  and  94%  for  1,2-dichloroethane. 
Thus,  the  water  sampler  tested  is  inadequate  for 
the  collection  of  aqueous  streams  when  the  volatile 
component  of  these  waters  is  of  concern;  passive 
control  of  the  headspace  was  ineffective  in  retain- 
ing the  volatile  constituents  in  the  collected 
wastewater.  (Peters-PTT) 
W90-00900 


EVALUATION    OF   THE   STREAMING    CUR- 
RENT  DETECTOR-I.  USE  IN  JAR  TESTS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F 
W90-00901 


EVALUATION  OF  THE  STREAMING  CUR- 
RENT DETECTOR-IL  CONTINUOUS  FLOW 
TESTS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F 
W90-00902 


FLOW  CYTOMETRY  FOR  ALGAL  STUDIES. 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

G.  Premazzi,  G.  Buonaccorsi,  and  P.  Zilio. 

Water  Research  WATRAG,  Vol.  23,  No  4  p  431- 

442,  April  1989.  10  fig,  6  tab,  33  ref. 

Descriptors:  'Cytometry,  'Instrumentation, 
'Algae,  'Fluorescence,  'Quantitative  analysis, 
'Phytoplankton,  'Laboratory  equipment,  'Water 
quality,  'Bioindicators,  Toxicity,  Trace  metals,  Ni- 
trilotriacetic  acid,  Laser  flow  cytometry. 

Laser  flow  cytometric  (LFC)  instrumentation  has 
been  developed  in  order  to  make  very  rapid  meas- 
urements on  phytoplankton  samples  for  application 
in  water  quality  research.  The  apparatus  has  been 
specially  designed  to  make  multi-stage  light  scat- 
tering and  autofluorescence  measurements  on  indi- 
vidual cells  in  a  flow  system.  Quantitative  LFC 
measurements  are  made  of  optical  characteristics 


■  mples  of  a  minimum  ol  5000  cells,  with  a  total 
measurements  time  ol  K  meaturerner.it 

permii  the  identification  and  enumeration  of  algae 
by  species.  The  instrumentation  has  been  used  to 
make  the  first  laboratory  ecotoxicologicaJ  studies 
on  freshwater  phytoplankton  by  flow  cytometry 
in  which  the  effects  of  trace  metals  and  nitnloiria- 
cetic  acid  on  mixed  algal  populations  were  investi- 
gated The  measurements  of  algal  light  scatter  pal- 
terns  and  autofluorescence  were  used  to  account 
lor  only  live  algae  in  trace  metal  toxicity  studies 
thereby  obtaining  more  precise  values.  Quantita- 
tive LFC  measurements  could  be  carried  out  on  a 
cell  by  cell  basis  at  speeds  of  4-5  orders  of  magni- 
tude faster  than  traditional  methods  This  permits 
the  sampling  frequency  and  volume  tested  to  be 
increased  which  increases  the  statistical  signifi- 
cance of  the  resulis  LFC  could  be  a  valuable  tool 
for  the  rapid  acquisition  of  information  concerning 
the  condition  of  aquatic  ecosystems,  using  the  phy- 
toplankton community  as  a  bioindicator  for  fresh- 
water and  marine  environments.  (PTT-Petersi 
W90-00903  ' 


METHODOLOGY  FOR  THE  ASSESSMENT  OF 
FREQUENCY  DISTRIBUTION  OF  COMBINED 
SEWER  OVERFLOW  VOLUMES. 

Agricultural    Univ.,    Wageningen    (Netherlands) 

Dept.  of  Water  Pollution  Control. 

For  primary   bibliographic   entry  see   Field   5D 

W90-00909 

EVALUATION  AND  COMPARISON   OF  ION 
CHROMATOGRAPHY,    SEGMENTED    FLOW 
ANALYSIS  AND  FLOW  INJECTION  ANALY- 
SIS   FOR    THE    DETERMINATION    ON    NI- 
TRATE IN  NATURAL  SURFACE  WATERS. 
Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV.  Inorganic  Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  5A 
W90-00913 


SNOW  COVER  OF  THE  UPPER  COLORADO 
RIVER  BASIN  FROM  SATELLITE  PASSIVE 
MICROWAVE  AND  VISUAL  IMAGERY. 

University  of  Puget  Sound,  Tacoma,  WA. 

E.  G.  Josberger,  and  E.  Beauvillain. 

Nordic  Hydrology  NOHYBB,  Vol.  20,  No   2    d 

73-84,  1989.  12  fig,  1  tab,  9  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Snow  cover,  'Radiometry,  'Upper  Colorado 
River  Basin,  Microwave  radiometry,  Snowpack, 
Seasonal  variation. 

A  comparison  of  passive  microwave  images  from 
the  Nimbus-7  Scanning  Multichannel  Microwave 
Radiometer  (SMMR)  and  visual  images  from  the 
Defense  Meteorological  Satellite  Program 
(DMSP)  of  the  Upper  Colorado  River  Basin  shows 
that  passive  microwave  satellite  imagery  can  be 
used  to  determine  the  extent  of  the  snow  cover. 
Eight  cloud-free  DMSP  images  throughout  the 
winter  of  1985-1986  show  the  extent  of  the  snow- 
pack,  which,  when  compared  to  the  corresponding 
SMMR  images,  determine  the  threshold  micro- 
wave characteristics  for  snow-covered  pixels.  With 
these  characteristics,  the  27  sequential  SMMR 
images  give  a  unique  view  of  the  temporal  history 
of  the  snow  cover  extent  through  the  first  half  of 
the  water  year.  Beginning  mid-November,  the 
snow-covered  area  rapidly  increases  from  near 
zero  to  80%  by  the  middle  of  January.  During  late 
February  the  snow-covered  area  decreases  as  a 
result  of  basin-wide  warming.  The  microwave  de- 
terminations initially  overestimate  the  decrease  in 
snow  cover,  as  a  result  of  liquid  water  in  the 
snowpack,  but  the  return  of  cooler  temperatures 
restores  the  veracity  of  the  passive  microwave 
determinations.  (Author's  abstract) 
W90-00917 


RADON  IN  GROUNDWATER:  A  TOOL  TO 
ASSESS  INFILTRATION  FROM  SURFACE 
WATER  TO  AQUIFERS. 

Paul  Scherrer  Inst.,  Villigen  (Switzerland). 
For  primary  bibliographic  entry  see  Field  2F 
W90-00945 
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UNCERTAINTIES  IN  STREAMFLOW  MEAS- 
UREMENTS UNDER  WINTER  ICE  CONDI- 
TIONS, A  CASE  STUDY:  THE  RED  RIVER  AT 
EMERSON,  MANITOBA,  CANADA. 

SNC  Group,  Inc.,  Montreal  (Quebec).  Power  and 

Heavy  Civil  Works  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-00951 

7C.  Evaluation,  Processing  and 
Publication 


AGRICULTURAL  NONPOINT  SOURCE  POL- 
LUTION: MODEL  SELECTION  AND  APPLI- 
CATION. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00001 


REVIEW  OF  HYDROLOGIC  AND  WATER 
QUALITY  MODELS  USED  FOR  SIMULATION 
OF  AGRICULTURAL  POLLUTION. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00002 


DEVELOPMENTS  IN  ECOLOGICAL  MODEL- 
LING. 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 

Dept.  of  Pharmaceutical  Chemistry. 

S.  E.  Jorgensen. 

IN:     Agricultural     Nonpoint     Source     Pollution: 

Model  Selection  and  Application.  Developments 

in   Environmental   Modeling,    10,   Elsevier,    New 

York.  1986.  p  37-53,  4  fig,  1  tab,  18  ref. 

Descriptors:  *Ecosystems,  *Model  studies,  *Water 
pollution  effects,  Mathematical  studies,  Path  of 
pollutants,  Sampling,  Thermodynamics,  Theoreti- 
cal analysis,  Cybernetics. 

The  wide  use  of  ecological  models  for  environ- 
mental management  during  the  last  12-14  years  has 
demonstrated  that  workable  models  can  be  devel- 
oped, at  least  for  a  great  number  of  environmental 
problems.  The  experience  gained  has  provided 
guidelines  for  the  setting  up  of  ecological  models. 
These  guidelines  are:  (1)  general  models  of  ecosys- 
tem classes  (lakes,  rivers,  forests,  etc.)  are  non- 
existent; (2)  the  predictive  power  of  the  model  is 
strongly  dependent  on  the  quantity  and  quality  of 
the  data;  (3)  calibration  of  the  most  crucial  param- 
eters, which  can  be  found  by  a  sensitivity  analysis, 
is  always  required,  because  the  many  ecological 
processes  not  included  in  the  model  are  taken  into 
account  by  the  fine  tuning  of  the  parameters.  It  is 
therefore  recommended  that  good  literature  values 
should  be  used  for  all  parameters,  and  a  sensitivity 
analysis  of  the  parameters  should  be  made  before 
the  calibration,  and  the  most  sensitive  parameters 
should  be  selected  as  an  acceptable  calibration  of 
4-6  parameters  is  possible  with  the  present  tech- 
niques; (4)  models  have  usually  been  calibrated  on 
the  basis  of  an  annual  measurements  series  with 
sampling  frequency  of  for  instance  twice  per 
month.  This  sampling  frequency  is  sufficient  to 
describe  the  day  to  day  dynamics  of  an  ecosystem. 
Consequently,  it  is  recommended  to  work  along 
the  following  lines:  to  use  an  intensive  sampling 
program  in  periods  where  the  dynamics  are  most 
pronounced,  to  use  laboratory  investigations  to 
assess  some  of  the  crucial  parameters,  and  to  fine 
tune  some  of  the  most  sensitive,  already  assessed 
parameters  on  the  basis  of  the  annual  measuring 
program;  (5)  it  is  recommended  that  crucial  sub- 
models of  the  system  either  in  situ  or  in  the  labora- 
tory be  examined;  (6)  after  calibration  of  the  model 
it  is  important  to  validate  it,  preferably  against  a 
series  of  measurements  from  a  period  with  changed 
conditions;  and  (7)  it  is  possible  to  set  up  a  proce- 
dure for  the  development  of  ecological  models. 
The  following  methods  will  be  mentioned:  the  use 
of  cybernetics,  the  thermodynamic  function  energy 
and  the  catastrophe  theory.  Present  day  experience 
with  these  new  approaches  is  quite  limited  but  the 
results  obtained  up  to  now  seem  very  promising. 
(See  also  W90-00001)  (Lantz-PTT) 
W90-00003 


SIMULATION  OF  SEDIMENT  YIELD  FROM 
ALPINE  WATERSHEDS. 

University    of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00007 


APPLICATION  OF  AN  AGRICULTURAL 
WATER  BALANCE  AND  EROSION  MODEL  IN 
ENVIRONMENTAL  SCIENCE. 

Los  Alamos  National  Lab.,  NM.  Environmental 

Science  Group. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00010 


VALIDITY  AND  LIMITATIONS  OF  DIFFER- 
ENT TRANSPORT  MODELS  WITH  PARTICU- 
LAR REFERENCE  TO  SEDIMENT  TRANS- 
PORT. 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-0001 1 


SELECTION  AND  APPLICATION  OF 
MODELS  FOR  NONPOINT  SOURCE  POLLU- 
TION AND  RESOURCE  CONSERVATION. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00012 


SIMPLE  MODELS  TO  EVALUATE  NON- 
POINT  POLLUTION  SOURCES  AND  CON- 
TROLS. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00013 


INTEGRATION  OF  RUNOFF  AND  RECEIV- 
ING WATER  MODELS  FOR  COMPREHEN- 
SIVE WATERSHED  SIMULATION  AND 
ANALYSIS  OF  AGRICULTURAL  MANAGE- 
MENT ALTERNATIVES. 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-00014 


FIELD  SCALE  SIMULATION  OF  NUTRIENT 
LOSSES. 

Padua  Univ.   (Italy).   1st.  di  Chimica  Industriale. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00015 


MODELING  SUBSURFACE  DRAINAGE  AND 
WATER  MANAGEMENT  SYSTEMS  TO  ALLE- 
VIATE POTENTIAL  WATER  QUALITY  PROB- 
LEMS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field   5G. 
W90-00016 


RUNOFF  AND  RECEIVING  WATER  MODELS 
FOR  NPS  DISCHARGE  INTO  THE  VENICE 
LAGOON. 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00017 


DISTRIBUTED   PARAMETER    HYDROLOGIC 
AND  WATER  QUALITY  MODELING. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00018 


MAPPING  OF  SOILS  AND  BEDROCK  SENSI- 
TIVITY TO  ACIDIC  DEPOSITION  IN  MANI- 
TOBA. 

Manitoba  Dept.  of  Environmental  Management, 
Winnipeg.  Environmental  Management  Services 
Branch. 


For  primary  bibliographic  entry  see  Field  5C. 
W90-00074 


INDIANA  WATER  QUALITY  1987:  MONITOR 
STATION  RECORDS,  RIVERS  AND  STREAM. 

Indiana    Dept.    of    Environmental    Management, 
Office  of  Water   Management,   Indianapolis,   IN. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00079 


TOTAL  WATER  AND  TAPWATER  INTAKE  IN 
THE  UNITED  STATES:  POPULATION-BASED 
ESTIMATES  OF  QUANTITIES  AND  SOURCES. 

National  Cancer  Inst.,  Bethesda,  MD.  Epidemiolo- 
gy and  Biostatistics  Program. 
For  primary  bibliographic  entry  see  Field  6D. 
W90-O0O97 


ESTIMATING  CLIMATIC  DATA. 

Macquarie  Univ.,  North  Ryde  (Australia).  School 
of  Earth  Sciences. 
E.  Linacre. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  55-72,  7  fig, 
3  tab,  75  ref. 

Descriptors:  'Climatic  data,  *Data  collections, 
♦Water  resources  data,  *Data  interpretation,  'Cli- 
matology, 'Mathematical  studies,  Temperature, 
Dewpoint,  Solar  radiation,  Mathematical  equa- 
tions, Meteorology. 

Estimates  of  climatic  values  contain  errors  due  to: 
the  measurements  of  proxy  climatic  elements,  the 
uncertainty  of  empirical  formulae,  and  the  effects 
of  period  of  averaging.  In  general,  one  should 
never  estimate  climatic  data  if  it  is  possible  to 
obtain  good  measurements.  Nevertheless  a  good 
estimate  (i.e.,  an  accurate  calculation  from  proper 
measurements  of  the  independent  factors,  using  a 
soundly  based  relationship  to  the  dependent  vari- 
able) is  better  than  a  bad  measurement  and  better 
than  no  measurement.  In  particular  there  are  four 
circumstances  when  estimation  is  justifiable:  (1) 
when  there  are  no  measurements  available,  because 
none  were  taken  at  the  particular  place  or  time  in 
the  past;  (2)  where  there  is  doubt  about  the  validity 
of  the  measurements;  (3)  when  cost  prohibits 
present  measurements;  or  (4)  when  there  are  con- 
cerns about  the  future.  A  stepwise  consideration  of 
the  controlling  processes  allows  useful  estimation 
of  monthly-mean  temperatures  and  net  radiation 
intensity.  How  these  estimates  (of  temperature,  net 
radiation,  and  dewpoint  temperature)  are  best  cal- 
culated mathematically,  is  the  emphasis  of  this 
paper.  (See  also  W90-00100)  (Lantz-PTT) 
W90-00105 


USE  OF  CLIMATIC  DATA  TO  CLASSIFY  AND 
COMPARE  ENVIRONMENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-0O106 


NEW  OBJECTIVE  METHOD  FOR  SPATIAL 
INTERPOLATION  OF  METEOROLOGICAL 
VARIABLES  FROM  IRREGULAR  NETWORKS 
APPLIED  TO  THE  ESTIMATION  OF  MONTH- 
LY MEAN  SOLAR  RADIATION,  TEMPERA- 
TURE, PRECIPITATION  AND  WINDRUN. 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 
M.  F.  Hutchinson. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen,  ACT,  Australia,  12-15,  December  1983.  Tech- 
nical Memorandum  89/5,  April  1989.  p  95-104,  6 
fig,  1 1  ref. 
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Descriptors:  *Wind,  *Data  collections,  'Water  re- 
sources data,  *Data  interpretation,  •Meteorologi- 
cal data  collection,  *Solar  radiation,  •Tempera- 
ture, •Precipitation,  Australia,  Seasonal  variation 
Laplace  equation,  Mathematical  studies,  Climatol- 
ogy, Meteorology,  Mathematical  analysis. 

The  use  of  multi-dimensional  Laplacian  smoothing 
splines  to  reliably  estimate  a  variety  of  meteorolog- 
ical variables,  including  monthly  mean  solar  radi- 
ation, temperature,  precipitation  and   windrun  at 
regional   and   continental   scales   across   Australia 
from  irregularly  spaced  data  networks  of  varying 
quality  is  described.  The  technique  used  is  that  of 
fitting     multi-dimensional     Laplacian     smoothing 
spline  surfaces,  with  the  degree  of  smoothing  ob- 
jectively chosen  to  minimize  the  predictive  error 
of  the  final  fitted  surface.  The  method  offers  dis- 
tinct   advantages    over    subjective    interpolation 
methods  and  over  previously  developed  objective 
interpolation    methods.    Moreover,    the    standard 
error  estimates  associated  with  the  fitted  surfaces 
can  indicate  areas  where  the  network  is  inadequate 
and  allow  strategies  for  efficient  network  design  to 
be  developed.  The  method  is  a  general  one  capable 
of  application  in  a  wide  variety  of  circumstances 
Successful  applications  within  Australia  to  the  esti- 
mation of  monthly  mean  solar  radiation  in  terms  of 
latitude,  longitude  and  precipitation;  temperature 
in  terms  of  latitude,  longitude  and  elevation    pre- 
cipitation in  terms  of  latitude,  longitude  and  eleva- 
tion; and  windrun  in  terms  of  latitude,  longitude 
and   distance   inland   from   the  coast,   are   briefly 
described.  (See  also  W90-00100)  (Lantz-PTT) 
w  yo-oo  l  Uo 


MODEL-BASED  APPROACH  TO  THE  USE  OF 
CLIMATIC  DATA  FOR  ASSESSING  PROB- 
ABILITIES  OF  RAINDAY  AND  DRYDAY  SE- 
QUENCES. 

For  primary  bibliographic  entry  see  Field  2B. 

wy  0-001 12 


ASSESSMENT     OF      RAINFALL      EROSION 

Soil  Conservation  Service  of  New  South  Wales 
Sydney  (Australia). 

wonPrimary  biblio8raPhic  entry  see  Field  2J. 
W  "0-00 113 


RISK  ANALYSIS  OF  WHEAT  YIELDS  IN  RE- 
LATION  TO  CULTIVAR  MATURITY  AND  CLI- 

^S£4VA£JABIUTY  IN  SEMI-ARID  AREAS, 
USING  A  CROP  GROWTH  MODEL. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 
For  primary  bibliographic  entry  see  Field  3F. 


SIMPLE  MODELS  FOR  USE  BY  ADVISORY 
OFFICERS  TO  DEFINE  CROP  STRATEGIES 
AND  TO  PREDICT  FARM  YIELDS 

South  Australia  Dept.  of  Agriculture,  Adelaide 
Uiv.  of  Land  Use  and  Protection. 
For  primary  bibliographic  entry  see  Field  3F. 
w  yo-oo 115 


«,S.^OF   CLIMATIC   DATA   WITH   A   CROP 
WATER  BALANCE  MODEL  AND  CROP  AND 

NiSW%OLTH0WSAELE^°DELS   ™  N°R™ERN 

New  South  Wales  Dept.  of  Agriculture,  Narrabri 
(Australia).  Agricultural  Research  Station. 
For  primary  bibliographic  entry  see  Field  3F. 
w  yo-00 1 1 8 


BUREAU'S  DATA  BANK-HOW  IT  WORKS 

Bureau  of  Meteorology,  Melbourne  (Australia). 
C  skinner. 

IN:  Need  for  Climatic  and  Hydrologic  Data  in 
Agriculture  in  Southeast  Asia,  Proceedings  of  a 
United  Nations  University  Workshop  Held  at  the 
Canberra  College  of  Advanced  Education,  Belcon- 
nen  ACT,  Australia,  12-15,  December  1983  Tech- 
nical Memorandum  89/5,  April  1989   p  245-250   7 


Descriptors:  •Administrative  agencies,  'Data  col 
lections,  'Water  resources  data,  'Climatic  data 
Meteorologic  data  collection,  Automation,  Infor- 
mation exchange,  Rainfall,  Temperature,  Humidi- 
ty, Wind,  Evaporation,  Solar  radiation. 

An  inventory  of  climatological  data  the  Bureau  of 
Meteorology,  Melbourne,  Australia  holds,  and  its 
wide  variation  in  quality  is  given,  and  includes 
rainfall,  rainfall  intensity,  temperatures,  humidity 
wind,    wind   run,   evaporation,    upper   winds   and 
radiosondes,  and  solar  radiation.  Manual  and  auto- 
mated data  collection  methods  are  discussed  A  list 
is  given  of  possible  problems  which  may  be  en- 
countered  in  using  meteorological  data.  Problems 
encountered  are  of  two  types:  either  the  data  is 
unreliable  because  of  poor  observing  practices  or 
transcription    errors   when   copying   to   magnetic 
tape,  or  the  measurements  at  the  observing  site  are 
not    representative   of   the    district    as    a    whole 
Records  can  be  provided  on  magnetic  tape,  micro- 
fiche, printout,  and  soon,  5-inch  floppy  disc   Hun- 
dreds of  different  computer  analyses  are  available 
including    the    following    which    are    commonly 
called   upon:   monthly  means  and  standard  devi- 
ations-some data  can  also  be  analyzed  in  ten  day 
periods;  frequency  analyses-the  frequency  of  con- 
current occurrences  of  any  two  quantities  can  be 
provided;  listing  of  extremes  and  unusual  events 
runs  and  durations  of  events;  rainfall  decile  analysis' 
and   ranking   of  heavy   falls;   fitting  of  statistical 
distributions   to   primary   rainfalls;   calculation   of 
rainfall   frequency/intensity/duration   curves-   cal- 
culation of  accumulated  temperature  excess  or  def- 
icit (degree-days);  and  computation  of  air  trajecto- 

^90^°[&0)aSn^PTV)PeCif,ed   POim'   (See  alS° 
W90-00119 


.NNDEW'^SULTURAL    APPUCAT,°NS 

Meteorological  Service,  Christchurch  (New  Zea- 
land). 
For  primary  bibliographic  entry  see  Field  7B. 

w  yo-00 1 20 


DATA  FOR  ASSESSMENT  OF  EVAPOTRAN- 
SPIRATION  AND  SOIL  WATER        ArUiKAJN 

New  South  Wales  Univ.,  Kensington  (Australia). 
Dept.  of  Water  Engineering. 

WWOOl™^  bibliograPhic  entry   see   F'eld   2D. 


ASPECTS  OF  HYDROMETEOROLOGICAL 
DATA,  MEASUREMENT,  ANALYSIS  AND  AP- 
PLICATION. 

University  of  New  England,  Armidale  (Australia) 

Faculty  of  Resource  Management. 

For  primary  bibliographic  entry  see  Field  2B 

W90-00122 


DESIGNING  COST-EFFECTIVE  HABITAT 
MANAGEMENT  PLANS  USING  OPTIMIZA- 
TION METHODS.  uviiz^v 

National  Ecology  Center,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  6A. 


INDIANA  WATER  QUALITY  1986:  MONITOR 
STATION  RECORDS-RIVERS  AND  STREAMS 

Indiana    Dept.    of    Environmental    Management, 

Office   of  Water   Management,    Indianapolis,    IN 

46224. 

For  primary  bibliographic  entry  see  Field  2E 

W90-00127 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION  QUANTIFICA- 
TION, STAGE  2.  VOLUME  II. 

Engineering-Science,  Inc.,  Atlanta,  GA 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A199-485 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche 

W&5*3My    '988'   633P'    U§AF  C°"traCt 


Descriptors:  'Military  reservai,,.  M-jlutam 
identification,  'Data  collections,  'Path  of  pollut- 
ants,  Groundwater  pollution,  'Water  pollution 
tTOL  Water  pollution  sources,  Aquifers  Hon- 
da, Monitoring,  Geophysics,  Permits 

An  Installation  Restoration  Program  (IRPj  Phase 
a  i  o  8  ,    ,nv^llaM'""  was  conducted  at  MacDill 
AFB  and  Avon  Park  AFIi,  Florida,  to  confirm  the 
presence  or  absence  of  contamination  at  twelve 
sites    Eight  of  the  twelve  sites   were  previously 
investigated  under  Phase  N,  Stage  1  efforts   Four 
sites  had  not  previously  been  investigated  under 
Phase  II  efforts.  A  field  program  was  conducted 
consisting  of  geophysical  surveys,  the  drilling  and 
installation    of  28    monitoring    wells,    an    aquifer 
pumping  test  in  the  surficial  aquifer,  and  the  collec- 
tion and  analysis  of  groundwater,  surface  water 
and  sediment  samples.  At  MacDill  AFB,  no  signifi- 
cant contaminants  were  found  at  two  of  thelites 
inese   sites    were   recommended    for   no   further 
action.  At  three  other  sites  no  significant  contami- 
nation  was  found   but  other  evidence  suggested 
that  additional  study  should  be  considered  before 
specific  action  at  these  sites  is  recommended   Sig- 
nificant contamination  was  found  at  three  sites  and 
these  sites  were  recommended  for  additional  inves- 
tigation. One  site  at  MacDill  AFB  was  recom- 
mended for  remedial  action.  At  Avon  Park  AFB 
all  three  sites  showed  no  significant  contamination 
and  were  recommended  for  no  further  action  This 
volume  presents  the  final  accompanying  appendix 
which  contains  all  of  the  analytical  data  reports  for 
the    restoration    surveys.    (See    also    W89-00132) 
(Lantz-PTT)  ' 

W90-00133 


?v%?P!Xo  ^  MATHEMATICAL   MODEL 
SYSTEM   FOR   THE   RHINE:   MEUSE   ESTU- 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L 
W90-00136 


FORMULATION  OF  WATER  QUALITY 
MODELS  FOR  STREAMS,  LAKES,  AND  RES- 
ERVOIRS: MODELER'S  PERSPECTIVE 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
w  yu-oo  1 4  j 


GROUNDWATER  PUMPING  TESTS:  DESIGN 
AND  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2F 
W90-00159 


ANALYTICAL  GROUNDWATER  MODELING- 
FLOW  AND  CONTAMINANT  MIGRATION. 

For  primary  bibliographic  entry  see  Field  2F 
W90-00162 


NUMERICAL   GROUNDWATER   MODELING- 
FLOW  AND  CONTAMINANT  MIGRATION.      ' 

For  primary  bibliographic  entry  see  Field  2F 
W90-00174 


TECHNIQUES  FOR  ESTIMATING  STREAM- 
FLOW  CHARACTERISTICS  IN  THE  EASTERN 
AND  INTERIOR  COAL  PROVINCES  OF  THE 
UNITED  STATES. 

Geological  Survey,  Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field  2E 

W90-00203 


HYDROLOGIC  UNIT  MAPS. 

P.  R.  Seaber,  F.  P.  Kapinos,  and  G.  L.  Knapp 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water-Supply  Paper  2294,  1987.  63p,  5  fig,  1  tab   1 
plate,  29  ref.  B 

Descriptors:  'Hydrologic  unit  maps,  'Maps,  •Hy- 
drologic data,  *River  basins,  Drainage  area,  Data 
collections,  Water  resources  development 
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RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


A  set  of  maps  depicting  approved  boundaries  of, 
and  numerical  codes  for,  river  basin  units  of  the 
United  Sates  has  been  developed  by  the  U.S.  Geo- 
logical Survey.  These  'Hydrologic  Unit  Maps'  are 
four-color  maps  that  present  information  on  drain- 
age, culture,  hydrography,  and  hydrologic  bound- 
aries and  codes  of:  (1)  the  21  major  water  re- 
sources regions  and  the  222  subregions  designated 
by  the  U.S.  Water  Resources  Council,  (2)  the  352 
accounting  units  of  the  U.S.  Geological  Survey's 
(USGS)  National  Water  Data  Network,  and  (3)  the 
2,149  cataloging  units  of  the  USGS  'Catalog  of 
Information  on  Water  Data.'  The  maps  are  plotted 
on  the  USGS  State  base-map  series  at  a  scale  of 
1:500,000  and,  except  for  Alaska,  depict  hydrologic 
unit  boundaries  for  all  drainage  basins  greater  than 
700  square  miles.  A  complete  list  of  all  the  hydro- 
logic  units,  along  with  their  drainage  areas,  their 
names,  and  the  names  of  the  States  or  outlying 
areas  in  which  they  reside,  is  given.  These  maps 
and  associated  codes  provide  a  standardized  base 
for  use  by  water  resources  organizations  in  locat- 
ing, storing,  retrieving,  and  exchanging  hydrologic 
data,  in  indexing  and  inventorying  hydrologic  data 
and  information,  in  cataloging  water  data  acquisi- 
tion activities,  and  in  a  variety  of  other  applica- 
tions. Because  the  maps  have  undergone  extensive 
review  by  all  principal  Federal,  regional,  and  State 
water  resource  agencies,  they  are  widely  accepted 
for  use  in  planning  and  describing  water  use  and 
related  land  use  activities,  and  in  geographically 
organizing  hydrologic  data.  (Author's  abstract) 
W90-00207 


METHODS     AND     COMPUTER     PROGRAM 
DOCUMENTATION  FOR  DETERMINING  AN- 
ISOTROPIC      TRANSMISSIVITY       TENSOR 
COMPONENTS       OF      TWO-DIMENSIONAL 
GROUND- WATER  FLOW. 
Geological  Survey,  Doraville,  GA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-00215 


SPECIFIC  CONDUCTANCE:  THEORETICAL 
CONSIDERATIONS  AND  APPLICATION  TO 
ANALYTICAL  QUALITY  CONTROL. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-00217 


CONSEQUENCES  OF  SPATIAL  VARIABILITY 
IN  AQUTFER  PROPERTIES  AND  DATA  LIMI- 
TATIONS FOR  GROUNDWATER  MODEL- 
LING PRACTICE. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00227 


CONSEQUENCES  OF  SPATIAL  VARIABILITY 
IN  AQUIFER  PROPERTIES  AND  DATA  LIMI- 
TATIONS FOR  GROUNDWATER  MODEL- 
LING PRACTICE. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00228 


CONCEPT  OF  PREDICTIVE  PROBABILITY 
AND  A  SIMPLE  TEST  FOR  GEOSTATISTICAL 
MODEL  VALIDATION. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  K.  Kitanidis. 

IN:  Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwater 
Modelling  Practice.  International  Association  of 
Hydrological  Sciences,  Wallingford,  England. 
IAHS  Publication  No.  175,  1988.  p  178-190,  1  fig, 
13  ref.  NSF  Grant  ECE-85 17598,  Minnesota  Water 
Resources  Center  Grant  USDI  1 4-08-000 1-G- 
1 1025-02. 

Descriptors:  'Geophysics,  *Model  studies,  ♦Prob- 
abilistic process,  'Groundwater  movement,  Mathe- 
matical  models,   Kinging,   Mathematical   analysis. 

Geostatistics  model  selection  is  preceded  by  an 
exploratory  analysis  in  which  data  are  organized 
and  presented  in  ways  which  bring  out  important 
features  of  variability  and  interdependence.  Before 
using  the  model  to  make  predictions,  the  model's 
consistency  with  the  data  must  be  double-checked. 
This  is  where  'model  validation'  comes  in.  Unfor- 


tunately, there  is  no  single  test  which  can  be  used 
to  prove  or  disprove  a  model  or  to  identify  pecu- 
liar measurements.  Instead,  one  proceeds  cautious- 
ly by  developing  tests  which  compare  the  behavior 
of  the  actual  data  with  the  possible  model  inad- 
equacy, such  as  whether  the  mean  square  error 
calculated  using  the  model  is  good  measure  of  the 
actual  square  error  of  estimation.  Of  particular 
interest  are  tests  which  check  the  model's  perform- 
ance under  conditions  as  similar  as  possible  to 
those  under  which  the  model  will  be  asked  to 
perform.  The  concept  of  predictive  probability 
which  was  derived  for  the  model  used  in  linear 
geostatistics  (kriging,  universal  kriging,  cokriging, 
etc.)  when  the  covariance  is  known,  is  discussed. 
The,  the  predictive  probability  is  used  to  derive  the 
probability  density  function  of  a  statistic  which  can 
be  used  to  check  against  overestimation  or  under- 
estimation of  the  mean  square  error.  (See  also 
W90-00227)  (Lantz-PTT) 
W90-00230 


STOCHASTIC  FINITE  ELEMENT  ANALYSIS 
OF  GROUNDWATER  FLOW  USING  THE 
FIRST-ORDER  RELIABILITY  METHOD. 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00231 


INFLUENCE  OF  SPATIAL  VARIABILITY  OF 
AQUIFER  AND  RECHARGE  PROPERTIES  IN 
DETERMINING  EFFECTIVE  PARAMETER 
VALUES. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-00232 


REVIEW    OF    ACID    RAIN    MODELS     FOR 
EUROPE. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00233 


ADVANCED  INFORMATION  SYSTEM  OF  WA- 
TERWORKS, (IN  JAPANESE). 

For  primary  bibliographic  entry  see  Field  5F. 
W90-00255 


AGNPS:  A  NONPOINT-SOURCE  POLLUTION 
MODEL  FOR  EVALUATING  AGRICULTURAL 
WATERSHEDS. 

Agricultural  Research  Service,  Morris,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00337 


STATISTIC  USEFUL  FOR  CHARACTERIZING 
PROBABILITY  DISTRIBUTIONS,  WITH  AP- 
PLICATION TO  RAIN  RATE  DATA. 

Applied  Research  Corp.,  Landover,  MD. 

R.  Martin. 

Journal  of  Applied  Meteorology  JAMOZX,  Vol. 

28,  No.  5,  1989.  1  fig,  4  tab,  14  ref. 

Descriptors:  'Statistical  methods,  'Probabilistic 
process,  'Rainfall  distribution,  'Rainfall,  Rain, 
Precipitation,  Mathematical  studies. 

Two  of  the  approaches  to  the  statistical  description 
of  data  are  the  fitting  of  an  analytic  distribution  to 
the  data  with  maximum  likelihood  techniques  to 
determine  values  of  the  parameters  of  the  distribu- 
tion, or  the  calculating  of  various  moments  or 
other  statistics  from  the  data  set  that  then  serve  as 
a  summary  of  its  properties.  An  example  of  the 
latter  approach  is  presented,  with  quantity  derived 
from  consideration  of  an  inequality  for  distribution 
functions.  The  value  of  this  quantity  from  a  data 
set  is  a  statistic  that  can  be  compared  with  the 
theoretical  values  calculated  for  various  distribu- 
tions to  determine  if  the  sample  might  have  come 
from  a  parent  population  with  a  given  distribution. 
As  an  example,  this  statistic  is  calculated  for  radar 
and  point  rain  rate  data  from  the  Global  Atmos- 
pheric Research  Program's  Atlantic  Tropical  Ex- 


periment (GATE),  and  shows  that  the  data  are 
probably  neither  exponentially  nor  lognormally 
distributed.  The  daily  values  of  the  statistic  are 
surprisingly  constant,  being  about  0.3  from  day  to 
day  and  month  to  month  during  the  GATE  experi- 
ment. (Friedmann-PTT) 
W90-00349 


OVERLAND  FLOW  MODELING:  CAN  RAIN- 
FALL EXCESS  BE  TREATED  AS  INDEPEND- 
ENT OF  FLOW  DEPTH. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00350 


SALT  INTRUSION  MODEL  FOR  HIGH- 
WATER  SLACK,  LOW-WATER  SLACK,  AND 
MEAN  TIDE  ON  SPREAD  SHEET. 

Euroconsult,  Arnhem  (Netherlands). 

H.  H.  G.  Savenije. 

Journal  of  Hydrology  JHYDA7,  Vol.  107,  No.  1-4, 

p  9-18,  March  30  1989.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Salt  balance,  'Saline  water  intrusion, 
'Estuaries,  'Model  studies,  'Saline  water,  'Tidal 
currents,  Tidal  hydraulics,  Salinity,  Hydraulic 
models. 

Steady-state  salt  intrusion  models  can  be  divided 
into  low  water-slack  models,  mean  tidal  models, 
and  high-water  slack  models.  Measurements  of  salt 
intrusion  in  estuaries  is  best  carried  out  at  high- 
water  slack  (HWS).  A  steady-state  model  is  pre- 
sented that  can  calculate  the  low-water  slack  and 
mean  tidal  salt  intrusion  from  the  calibrated  HWS 
salt  intrusion.  A  relation  is  presented  between  the 
dispersion  coefficients  at  HWS,  low-water  slack 
(LWS)  and  at  mean  tide.  The  model  was  widely 
tested  in  four  Mozambican  estuaries,  with  the  dis- 
persion coefficient  at  HWS  obtained  by  fitting  the 
model  to  HWS  salinity  measurements.  By  varying 
the  tidal  excursion,  the  LWS  intrusion  curve  is 
subsequently  computed  to  fit  the  LWS  salinity 
measurements.  The  mean  tidal  salinity  curve  is  also 
computed.  The  model  has  been  adapted  for  use  on 
spread  sheet,  which  makes  the  model  accessible  for 
computer  use.  (Friedmann-PTT) 
W90-00351 


NUMERICAL  ANALYSIS  OF  LARGE  DIAME- 
TER WELLS  WITH  A  SEEPAGE  FACE. 

Centre  for  Water  Resources,  Madras  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-00354 


SIMPLE     EMPIRICAL     MODEL     OF    ROOT 
WATER  UPTAKE. 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W90-00355 


PARTICLE  TRAVEL  TIMES  OF  CONTAMI- 
NANTS INCORPORATED  INTO  A  PLANNING 
MODEL  FOR  GROUNDWATER  PLUME  CAP- 
TURE. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00356 


EVALUATION  OF  THE  FACTORS  DETER- 
MINING THE  EFFECTIVENESS  OF  WATER 
QUALITY  BUFFER  ZONES. 

Dept.  of  Geography  and  Planning,  East  Carolina 

University,  Greenville,  NC  27858. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-00359 


NUMERICAL  MODELING  OF  A  MULTI-AQ- 
UIFER SYSTEM  IN  EASTERN  SAUDI  ARABIA. 

Arriyadh  Development  Authority,  Riyadh  (Saudi 

Arabia). 

For  primary  bibliographic  entry  see  Field  2F. 
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W90-00363 


STOCHASTIC  APPROACH  OF  THE  HYDRO- 
DYNAMIC  DISPERSION  IN  A  FRACTURED 
MEDIUM:  VARIABILITY  OF  THE  DISPFR- 
SION  COEFFICIENT  (APPROCHE  STOCHAS- 
TIQUE  DE  LHYDRODISPERSION  EN 
MILIEU  FISSURE:  VARIABILITE  DU  COEFFI- 
CIENT DE  DISPERSION). 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab  de 
Geologie  Appliquee. 
For  primary  bibliographic  entry  see  Field  2F. 


CANOPY  SHADING  EFFECTS  ON  SOIL  HEAT 
AND  WATER  FLOW. 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy 
W90-00378ry   blbliograPhic   entry   see   F'eld   2G. 


STORAGE-YIELD  RELATIONSHIPS  FOR  RES- 
ERVOIRS BY  A  SEQUENTIAL-OPERATION 
ALGORITHM  AND  COMPARISONS  WITH 
GOULD'S  PROBABILITY  MATRIX  METHOD 

Cukurova  Univ.,  Adana  (Turkey).  Dept    of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00576 


FIELD  APPLICATION  OF  A  FINITEELE- 
MENT  WATER-QUALITY  MODEL  TO  A  COAL 
SEAM  WITH  UCG  BURNS. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  5B. 


STORM  DRAIN  DESIGN:  DIFFUSIVE  FLOOD 
ROUTING  FOR  PCS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. J 

wo  P™"ary  bibliographic  entry  see  Field  8A. 


MODELLING   OF   NITRIFICATION  AT   THE 
MOGDEN  TREATMENT  WORKS 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering 
^90-00774^   bibliograPhic   entry   see   F'eW   5D. 


BEHAVIOUR  AND  MODELLING  OF  NTA 
SYSGTEyMDSATI°N     W    ACTIVATED     SLUDGE 

Eidgenoessische  Anstalt  fuer  Wasserversorgung 
Abwasserreinigung  und  Gewaesserschultz,  Dul- 
bendorf  (Switzerland). 

W90-00775ry   b'bliographic   entry   see   Field    5D. 


^RE?J"TATION  OF  FERRIC  PHOSPHATE 
IN  ACTIVATED  SLUDGE:  A  CHEMICAL 
MODEL  AND  ITS  VERIFICATION  CMtM1CAL 

California  Univ.,  Berkeley.   Dept.  o'f  Civil  Engi- 
neering. 6 
C.  Luediecke,  S.  W.  Hermanowicz,  and  D 
Jenkins. 

Water  Science  and  Technology  WSTED4    Vol 
ref  P  325"337'  July  18  1989'  9  %  2  ^b,  12 


phate  removal  through  adsorption  of  P040-I  ions 
on  the  precipitate.  Experimental  verification  of  the 
proposed  model  was  carried  out  in  lab-scale  batch 
and  continuous  activated  sludge  units  fed  with 
municipal  primary  effluent  and  at  Ave  pH  values  in 
the  range  of  6.5  to  8.0.  Solubility  of  ferric  phos- 
.?  *?■«  ac'lvated  sludge  system  was  signifi- 
cantly different  from  that  reported  in  the  literature 
tor  distilled  water  systems  and  was  pH-dependent 
with  a  minimum  at  pH  of  appro*.  7.0.  It  is  pro- 
posed that  the  composition  of  precipitating  ferric 
hydroxy-phosphate  can  be  represented  by  the  em- 
p.rica  formula  Fe2.5P04(OH)4.5.  Corresponding 
solubility  product  was  estimated  at  pKsp  =  96  7 
The  adsorption  mechanism  has  an  important  effect 
on  total  phosphate  removal,  especially  at  low  re- 
sidual phosphate  concentrations.  (Author's  ab- 
stract) 
W90-00776 


CONCEPT  OF  SOLUBLE  RESIDUAL  PROD- 

xs^ffiffissas THE  modelling  °* 

Technical   Univ.   of  Istanbul   (Turkey).   Dept    of 

Environmental  Engineering. 

W90-00777ry   bibliograPhic   entry   see   Field    5D. 


DYNAMIC  MODELLING  OF  TRACE  CON 
TAMINANT  REMOVAL  IN  A  MUNICIPAI 
SEWAGE  TREATMENT  PLANT     MtJI>,CI™L 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre 

W9r0  00778ry   blbhographic   entry  see   Field   5D. 


Commonwealth  Scientific  and  Industrial  Retearch 
Organization,  Wembley  (Australia;  Div  of  Water 
Resources. 

w'w-lxm?  b,bl,ograPhic  en,rV  see  Field  2F 


ALGORITHM  FOR  THE  INTERPRETATION 
OF  GROUNDWATER  FIELD  EXPFRLmVs IS 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia)  D.v.  of  Water 
Resources 

W9OO0934y  bibl,ographic  ""^  see  Field  2F. 

STOCHASTIC-DETERMINISTIC  NATURE  OF 
AN  ELEMENTAL  RAINFALL  RUNOFF  PROC 
ESS* 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 

™LP™?S  b,bli°graPhic  entry  see  Field  2E 
W  90-00946 


SCALE     DEPENDENCE     OF     CONTINUUM 
MODELS  FOR  FRACTURED  BASALTS 

Westinghouse  Hanford  Co.,  Richland,  WA   Envi- 
ronmental Div. 
F°r  Primary  bibliographic  entry  see  Field  2F. 


Descriptors:  "Chemical  precipitation,  *Model 
studies,  'Wastewater  treatment,  'Activated  sludge 
process,  'Phosphates,  'Phosphorus  removal,  Mu- 
nicipal wastes,  Chemical  properties,  Adsorption 
Activated  sludge,  Effluents,  Hydrogen  ion  concen- 
(ration. 

A  chemical  model  of  ferric  phosphate  precipitation 
was  developed  describing  ferric  hydroxy-phos- 
phate precipitation  either  alone  or  together  with 
feme  hydroxide.  Conditions  for  formation  of  one 
or  two  precipitates  are  examined.  The  model  also 
incorporates  an   additional   mechanism   for  phos- 


LOTUS  1-2-3  APPLIED  TO  FLOW  ESTIMAT- 
ING AND  I/I  CONTROL.  MA1 

Programmed  Instruments,  Inc.,  Yardley  PA 
L.  G.  Hale. 

Public  Works  PUWOAH,  Vol.  120,  No.  9  p  54-56 
August  1989.  1  fig,  1  tab. 

Descriptors:  'Microcomputers,  'Spreadsheets, 
How  profiles,  'Data  processing,  'Data  storage 
and  retrieval,  'Data  interpretation,  'Computer 
programs,  Lotus,  Computer  models,  Flow  charac- 
teristics. 

By  coupling  the  power  of  the  spreadsheet  with 
engineering    expertise,    a    reasonably    convenient 
way  to  estimate  flow  for  a  very  wide  range  of 
combinations  from  relatively  little  information  is 
provided.  The  spreadsheet  also  allows  the  user  to 
make  an  unlimited  series  of  data  changes  and  'edu- 
cated guesses'  and  view  the  total  effects  in  seconds 
Once    assembled,    the    spreadsheet    automatically 
adds  the  typical  flow  to  the  net  inflow  to  show 
total  flow  for  any  combination  of  domestic  flow 
groundwater  infiltration,  and  storm  inflow    From 
this  information  a  theoretical  model  can  be  easily 
created.   The   objective   is   to   assemble   a   rough 
model  that  can  be  used  with  field  flow  measure- 
ment projects.  Specific  uses  of  the  model  include- 
before-and-after  analysis  of  I/I  control  programs-' 
updating     a     flow     definition     when     population 
changes  occur;   and   a  simple  means  of  making 
alterations    for    specific    methodologies.    (White- 
Reimer-PTT) 
W90-00793 


J"y.ER        QUALITY       MODELING:       TIME 
DOMAIN  APPROACH. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

W90P00889y  bibliograPhic  entry  see  Field  5B. 


CANrLESRYASTZsM°DEL  ""»  °™*A™ 

Agricultural  Research  and  Education  Center  Fort 
Pierce,  FL. 

wor,Pr^mmy  bibli°graPhic  entry  see  Field  3F. 
w  yu-U0o9 1 


DEPTH    DISTRIBUTION    OF    AN    APPLIED 
MENCER  IN  GROUNDWATER  FIELD  EXPERI- 


MATCHING  A  FIELD  TRACER  TEST  WITH 
SOME  SIMPLE  MODELS. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Theoret- 
ical and  Applied  Mechanics. 
For  primary  bibliographic  entry  see  Field  2F. 


SOURCE  AREAS,  DRAINAGE  DENSITY  AND 
CHANNEL  INITIATION.  ' 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 


MODELLING  THE  IRRIGATION  NEED. 

For  primary  bibliographic  entry  see  Field  3F. 
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8.  ENGINEERING  WORKS 

8A.  Structures 

INTAKE  STRUCTURE  OPERATION  STUDY 
LOST  CREEK  DAM,  OREGON. 

Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  MS.  Hydraulics  Div. 
S.  E.  Howington. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-210588 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-89-13,  July  1989  Final 
Report.  80p,  25  fig,  5  tab,  20  ref,  2  append 


Descriptors:  'Dam  effects,  'Water  resources  de- 
velopment, 'Intakes,  'Hydraulic  models,  'Ecolog- 
ical effects,  Fisheries,  Oregon,  Hydraulic  struc- 
tures, Reservoir  releases,  Mathematical  models, 
Model  studies,  Seasonal  variation,  Lost  Creek 
Dam. 

This  report  documents  an  investigation  into  reser- 
voir release  operations  at  the  Lost  Creek  Dam, 
Oregon.  The  dam  is  located  on  the  pristine  Rogue 
River  which  provides  habitat  to  a  valuable  anadro- 
mous  fishery.  This  fishery  is  highly  temperature 
sensitive.  The  US  Army  Engineer  District,  Port- 
land, presently  uses  multiple-level  selective  with- 
drawal technology  to  meet  the  established  down- 
stream temperature  targets  that  would  best  suit  the 
fishery.  These  target  temperatures  are  being  ade- 
quately approximated  in  the  releases  for  portions 
of  the  year.  However,  in  the  fall,  winter,  and  early 
spring,  the  releases  are  warmer  than  desired.  This 
problem  is  thought  to  be  contributing  to  a  lower- 
than-desirable  survival  rate  among  the  young  sal- 
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monids.  To  develop  a  prediction  capability  for  the 
intake  structure,  the  site  specific  characteristics  of 
selective  withdrawal  and  simultaneous  multiple- 
level  withdrawal  were  studied.  A  l:80-scale  physi- 
cal model  was  constructed  and  tested  in  both  den- 
sity-stratified and  homogeneous  density  environ- 
ments. The  results  of  these  studies  were  incorpo- 
rated into  an  existing  numerical  model  (SELECT) 
that  predicts  intake  port  openings  to  achieve  re- 
lease targets.  The  results  of  the  physical  model 
work  followed  logically  that  from  similar,  previ- 
ously conducted  studies.  The  OSPACE  model,  an 
optimization  routine  surrounding  a  one-dimension- 
al reservoir  thermal  model,  was  then  used  to  evalu- 
ate the  effects  of  short-term  operational  modifica- 
tions on  the  reservoir's  long-term  ability  to  meet 
release  targets.  Each  day  in  the  year  was  assigned 
a  priority  and  a  release  temperature  deviation  tol- 
erance by  the  sponsor.  These  data  were  used  to 
develop  a  function  for  comparing  the  relative 
worth  of  meeting  prescribed  targets  during  differ- 
ent periods.  These  evaluations  indicated  that  some 
potential  for  improving  the  fall  release  tempera- 
tures existed,  but  only  by  sacrificing  the  agreement 
between  releases  and  targets  during  the  summer. 
An  alternative  set  of  target  temperatures  was  pro- 
duced that  provide  inherent  resource  conservation 
when  used  on  a  daily  basis  in  lieu  of  the  original 
targets.  (Author's  abstract) 
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BLACK  CREEK  NO.  53,  MISSISSIPPI,  MAY 
»83:  SPILLWAY  PERFORMANCE  REPORT. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE89-1 14235. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
40p,  2  fig,  4  tab,  2  append. 

Descriptors:  'Mississippi,  'Spillways,  'Erosion, 
Erosion  control,  Mississippi,  Hydraulic  structures, 
Flood  control,  Clays,  Loess,  Black  Creek,  Rain- 
storms, Performance  evaluation. 

Mississippi  experienced  a  major  rainfall  during  the 
period  of  May  15-20,  1983.  As  much  as  5  inches  of 
rain  fell  on  May  15  and  up  to  9  inches  fell  from 
May  18-20.  Thus,  during  the  six  day  period  from 
May  15th  to  20th,  rainfall  totaled  14  inches.  Emer- 
gency spillway  began  at  Black  Creek  No.  53  on 
May  19,  and  the  flow  breached  the  emergency 
spillway  and  removed  soil  and  rock  materials 
down  to  the  floodplain  level.  The  eroded  materials 
were  loose  sand  and  gravel  lenses,  massive  loess 
layers  of  up  to  twenty  feet  in  thickness,  clay,  and 
clay  shale.  The  downstream  damage  was  severe 
with  the  most  significant  problem  being  the  deposi- 
tion in  the  stream  and  on  the  floodplain.  However, 
the  flow  did  remove  a  metal  bridge  on  a  county 
road,  which  was  1.5  miles  downstream  of  the  dam, 
and  severely  eroded  the  road.  The  flow  also 
breached  two  small  levees  in  the  Mississippi  River 
delta  floodplain.  Certain  spillway  layout  features 
and  maintenance  activities  may  accentuate  the  po- 
tential for  erosion.  The  one  observed  at  this  site 
was  major  changes  in  slope  in  the  emergency 
spillway  exit  channel  greatly  increase  the  potential 
for  flow  erosion.  The  road  cut  across  the  exit  end 
of  the  emergency  spillway  formed  a  vertical  drop 
which  was  a  beginning  point  for  erosion.  Once  the 
erosion  begins,  it  may  accelerate  rapidly,  particu- 
larly in  the  soil  materials  at  this  site.  (Lantz-PTT) 
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KENTUCKY,  MAY  1984:  SPILLWAY  PER- 
FORMANCE REPORT. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 14730. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
31p,  1  fig,  4  tab,  2  append. 

Descriptors:  'Kentucky,  'Dams,  'Spillways,  'Ero- 
sion, Erosion  control,  Flow  profiles,  Embank- 
ments, Performance  evaluation,  Rainstorms,  Flood 
control. 

Kentucky  experienced  a  major  rainstorm  during 
May  5-7,  1984.  Although  the  storm  covered  a  large 
area,  some  of  the  more  intense  rainfall  cells  oc- 
curred over  the  western  part  of  Kentucky  where 
up  to  11  inches  of  rain  fell  during  this  storm. 
Emergency  spillway  flow  occurred  at  several  PL- 


566  watershed  project  dams.  At  these  dams,  the 
maximum  elevation  differences  between  reservoir 
water  surface  and  the  crest  of  the  emergency  spill- 
way was  6.2  ft.  Two  of  these  dams  experienced 
flow  over  a  portion  of  their  embankments,  adjacent 
to  the  emergency  spillway,  with  no  erosion  to  the 
embankments.  The  spillway  flows  caused  erosion 
at  the  sites,  varying  from  very  slight  to  severe.  The 
erosion  did  not  seriously  threaten  the  integrity  of 
the  spillways  with  the  exception  of  the  spillway  at 
one  site.  Three  PL-566  watershed  projects  were 
most  affected  by  this  storm.  These  are  Upper 
Tradewater  River  Watershed,  West  Fork  of  Pond 
River  Watershed,  and  East  Fork  of  Pond  River 
Watershed.  Certain  spillway  layout  features  and 
maintenance  activities  tend  to  minimize  the  erosion 
caused  by  the  flow.  Those  observed  were:  (1)  a 
layer  of  soil  which  is  one  foot  thick  or  greater  over 
rock  material  was  not  'rafted'  from  the  spillway  by 
the  flow;  and  (2)  a  good,  uniform  stand  of  vegeta- 
tion greatly  increases  the  erosion  resistance  of  soil 
material.  (Lantz-PTT) 
W90-00157 


FLOODWATER  RETARDING  STRUCTURE 
NO.  4,  MISTEGUAY  CREEK,  MICHIGAN: 
SPILLWAY  PERFORMANCE  REPORT  FOR 
FLOW  OF  SEPTEMBER  1985. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 14748. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
14p,  1  fig,  4  tab,  2  append. 

Descriptors:  'Flood  control,  'Dams,  'Spillways, 
'Erosion,  'Michigan,  Hydraulic  structures,  Soil 
properties,  Silt,  Clays,  Particle  size,  Performance 
evaluation,  Misteguay  Creek. 

Michigan  experienced  a  major  rainfall  on  Septem- 
ber 6,  1985  in  Saginaw,  Genessee,  and  Shiawassee 
counties.  As  much  as  twelve  inches  of  rain  fell 
during  the  nine-hour  duration  of  the  storm.  In  the 
vicinity  of  the  Misteguay  Watershed,  the  maximum 
rainfall  during  this  storm  was  nine  inches.  The 
Misteguay  Watershed  project  primarily  consists  of 
three  floodwater  retarding  dams-sites  2A,  3A,  and 
4  which  are  in  series.  Site  4  is  the  most  down- 
stream site.  All  of  the  sites  are  classified  as  Class 
(a).  The  emergency  spillway  at  Misteguay  Creek 
Site  4  was  excavated  in  natural  earth  materials  and 
consisted  of  six  parallel  channel  bays  each  fifty  feet 
wide.  The  exit  channel  for  the  two  spillway  bays 
nearest  the  dam  exited  onto  a  natural  slope  of  15% 
which  abruptly  flattened  at  the  floodplain.  The 
other  four  bays  of  the  spillway  exited  on  natural 
slopes  which  were  flatter  than  16%.  The  beach 
and  material,  which  was  underlying  the  topsoil  in 
bay  1,  consists  of  nonplastic,  silty,  fine  sand  soils 
(SM)  which  are,  inherently,  highly  erodible.  Once 
the  flow  directly  attacked  the  sand  material  it  was 
removed  very  quickly.  This  lead  to  the  smaller 
headcut  in  bay  1  which  may  have  progressed  from 
the  downstream  end  of  bay  1  to  the  upstream  end 
of  the  spillway  level  crest  section.  The  glacial  till 
below  the  sand  consists  of  low  plasticity  (PI  aver- 
ages 10),  low  liquid  limit  (averages  25)  clay  (CL). 
Particles  of  the  till  finer  than  0.005  mm  are  disag- 
gregated and  tend  to  behave  as  discrete,  ultra-fine, 
silt-like  particles;  however,  the  till's  high  unit 
weight  indicates  that  it  is  well  compacted  (106%  of 
standard  Proctor  density),  and  this  probably  ac- 
counts for  its  resistance  to  fluvial  erosion.  The 
glacial  till  has  a  blocky  soil  structure  characterized 
by  vertical,  hairline  joints  that  are  well-developed 
in  its  upper  three  feet  and  moderately  developed  to 
at  least  15  ft.  During  the  period  of  spillway  flow, 
the  columnar  blocks  bounded  by  these  cracks 
tended  to  break  away  and  fall  into  the  gully  ena- 
bling the  gully  to  widen  and  migrate  upstream. 
Also,  the  till  is  comprised  of  randomly  distributed, 
heterogeneous  materials,  ranging  from  clay  parti- 
cles to  boulders.  The  turbulent  flow  liberated  boul- 
ders and  cobbles  from  the  matrix  of  the  blocks  of 
till,  and  these  materials  abraded  the  floor  of  the 
gully.  The  flowing  water  readily  removed  the  re- 
sulting disaggregated  soil.  (Lantz-PTT) 
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ANALYSIS  OF  ALTERNATIVE  MODIFICA- 
TIONS FOR  REDUCFNG  BACKWATER  AT 
THE  INTERSTATE  HIGHWAY  10  CROSSING 


OF  THE  PEARL  RIVER  NEAR  SLIDELL,  LOU- 
ISIANA. 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

G.  J.  Wiche,  J.  J.  Gilbert,  D.  C.  Froehlich,  and  J. 
K.  Lee. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2267,  1988.  48p,  33  fig,  15  tab, 
8  plates,  25  ref. 

Descriptors:  'Hydraulic  structures,  'Highways, 
'Highway  runoff,  'Louisiana,  'Model  studies, 
'Pearl  River,  Slidell,  Flood  plain  management, 
Flood  plains,  Simulation  analysis,  Hydraulic 
models,  Floods. 

In  April  1979  and  April  1980,  major  flooding  along 
the  lower  Pearl  River  caused  extensive  damage  to 
homes  located  on  the  flood  plain  in  the  Slidell, 
Louisiana,  area.  A  two-dimensional  finite  element 
surface  water  flow  modeling  system  was  used  to 
study  the  effect  of  four  alternative  modifications 
for  improving  the  hydraulic  characteristics  of  the 
Interstate  Highway  10  crossing  of  the  flood  plain 
near  Slidell.  The  analysis  used  the  model's  capabil- 
ity to  simulate  changes  in  flood  plain  topography, 
flood  plain  vegetative  cover,  and  highway  em- 
bankment geometry.  Compared  with  the  existing 
highway  crossing,  the  four  alternative  modifica- 
tions reduce  backwater  and  average  velocities 
through  bridge  openings  for  a  flood  of  the  magni- 
tude of  the  1980  flood.  The  four  alternatives  also 
eliminate  roadway  overtopping  during  such  a 
flood.  Downstream  from  Interstate  Highway  10, 
modeling  of  the  four  alternatives  indicates  that 
backwater  and  drawdown  still  occur  on  the  east 
and  west  sides  of  the  flood  plain,  respectively,  but 
are  less  than  the  values  computed  for  the  April 
1980  flood  with  Interstate  Highway  10  in  place.  In 
addition  to  other  highway  crossing  modifications, 
alternatives  2  and  3  include  simulation  of  a  new 
2,000-foot  bridge  opening,  and  alternative  4  in- 
cludes simulation  of  a  1,000-foot  bridge  opening. 
The  new  bridge  conveys  25,  23,  and  21  percent  of 
the  total  computed  discharge  in  alternatives  2,  3, 
and  4,  respectively.  (Lantz-PTT) 
W90-O0199 


HYDRAULIC  CALCULATIONS  FOR  FLOW 
UNDER  DIKES  ON  CONSOLIDATED  BEDS 
(UNTERGRUNDHYDRAULISCHE  BERECH- 
NUNGEN  AN  FLUSSDEICHEN  AUF  BINDI- 
GEN  DECKSCHICHTEN). 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Leichtweiss-Inst.  fuer  Wasserbau  und  Grundbau. 
For  primary  bibliographic  entry  see  Field  2F. 
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DYNAMIC  LOAD  TESTING  OF  PILES  (KYNA- 
MISCHE  TRAGFAEHIGKEITSPRUEFUNGEN 
BEI  BOHRPFAEHLEN). 

Bilfinger  und  Berger  Bauaktiengesellschaft,  Mann- 
heim (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8G. 
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STUDY  OF  A  FLOATING  WAVE  DEFLECTOR 
(UNTERSUCHUNG  EFNES  SCHWTMMENDEN 
WELLENABWEISERS). 

Versuchsanstalt  fuer  Binnenschiffbau  e.V,  Duis- 
burg  (Germany,  F.R.). 
H.  H.  Heuser,  E.  Mueller,  and  J.  Landgraf. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80012/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  December  1985.  22p,  8  fig,  2  ref. 
English  summary. 

Descriptors:  'Breakwaters,  'Jetties,  'Wave  action, 
Harbor  installations,  Zig-zag  shape,  Wavelengths, 
Attenuation,  Effectiveness. 

Harbor  installations  which  are  built  directly  on  the 
coast,  may  be  greatly  exposed  to  the  seas.  Devices 
for  breaking  up  and  attenuating  waves  are  there- 
fore required.  Solid  and  floating  structures  can  be 
used.  A  new  type  of  floating  wave  attenuator  of 
the  double  reflection  type  was  examined  in  limited 
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depths  of  water.  The  individual  segments  of  the 
breakwater  are  connected  to  each  other,  displaced 
by  90  degrees,  so  that  a  zig-zag  shaped  structure  is 
formed.  The  waves  impinging  on  it  are  therefore 
deflected  by  plus  or  minus  90  degrees  when  they 
run  up  the  breakwater.  The  deflected  waves  are 
again  reflected  on  the  opposite  leg  and  there  is 
another  deflection  through  90  degrees.  There  were 
very  good  attenuation  properties  for  short  wave- 
lengths. However,  with  increasing  wavelength,  the 
effectiveness  of  this  floating  wave  attenuator  de- 
creases. With  short  seas,  this  wave  attenuator 
structure  proved  to  be  superior  to  all  previously 
known  systems  of  this  type.  (Author's  abstract) 
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ENGINEERING  SOLUTION  TO  THE  NITRATE 
PROBLEM  OF  A  BOREHOLE  AT  SWAFF- 
HAM,  NORFOLK,  U.K. 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For   primary   bibliographic   entry   see   Field    5G. 
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EFFECTS  OF  FLOW  AND  WEIR  DESIGN  ON 
THE  PASSAGE  BEHAVIOR  OF  AMERICAN 
SHAD  AND  SALMONIDS  IN  AN  EXPERIMEN- 
TAL FISH  LADDER. 

National  Marine  Fisheries  Service,  Seattle,   WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  81. 
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STORM  DRAIN  DESIGN:  DIFFUSIVE  FLOOD 
ROUTING  FOR  PCS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

J.  D.  Bowen,  A.  D.  Koussis,  and  D.  T.  Zimmer. 
Journal      of     Hydraulic      Engineering      (ASCE) 
JHEND8,  Vol.  115,  No.  8,  p  1135-1150,  August 
1989.  2  fig,  4  tab,  14  ref,  append. 

Descriptors:  *Flood  routing,  "Urban  hydrology, 
'Computer  models,  'Computer  programs,  'Branch 
sewers,  *Sewer  systems,  'Hydraulic  engineering, 
Hydraulic  design,  Dimensional  analysis,  Hydro- 
graphs,  Advection,  Diffusion  coefficient,  Numeri- 
cal analysis,  Hydrologic  properties,  Morphology, 
Water  depth,  Flow  discharge,  Conduits,  Pipe  flow, 
Fortran. 

DEMOS  is  an  interactive  model  for  the  analysis 
and  design  of  dendritic  sewer  networks.  It  routes 
hydrographs  and  pollutographs  through  conduits 
and  detention  basins  on  the  basis  of  the  one-dimen- 
sional advection-diffusion  equation.  The  equations 
are  solved  numerically  by  exploiting  the  numerical 
diffusion  inherent  in  the  infinite  difference  approxi- 
mation to  a  simple  advection  equation.  The  model 
parameters  may  then  be  related  to  the  hydromor- 
phologic  characteristics  of  the  system.  Steady  or 
looped  rating  curves  may  be  used  to  convert  be- 
tween flows  and  depths.  The  conduit  geometry 
may  be  circular  or  trapezoidal.  The  model  accom- 
plishes pipe  design  by  selecting  pipe  sizes  that 
ensure  open  channel  flow  at  all  times,  while  ac- 
counting for  transient,  nonuniform  flow  conditions 
and  storage  in  the  conduit.  For  flow  simulation, 
surcharging  is  identified,  and  a  simple  flow  volume 
storage  procedure  is  undertaken.  The  model  in- 
cludes several  features  that  allow  for  easy  imple- 
mentation on  a  variety  of  systems,  including  micro- 
computers. Use  of  the  microcomputer  version  of 
DEMOS,  a  public  domain  FORTRAN  code,  is 
demonstrated  in  an  example  that  involves  the  simu- 
lation and  design  of  a  branched  sewer  network. 
(Author's  abstract) 
W90-00633 


For  primary  bibliographic  entry  see  Field  8C. 
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SOIL-CEMENT  AS  A  MATERIAL  FOR  CON- 
STRUCTING DAMS. 

For  primary  bibliographic  entry  see  Field  8F. 
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EXPERIMENTAL  INVESTIGATIONS  OF 
GROIN  SYSTEMS  OF  AN  UNCONVENTIONAL 
LAYOUT. 

A.  V.  Kalinovskii,  and  N.  G.  Pivovar. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22 
No.  12,  p  705-710,  June  1989.  2  fig,  2  tab,  13  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo 
No.  12,  p  41-45,  December,  1988. 

Descriptors:  'Groins,  'Shore  protection,  'Break- 
waters, 'Jetties,  Sediment  control,  Structural 
models,  Erosion,  Wave  action,  Sediment  transport, 
Water  currents. 

In  order  to  improve  the  functional  qualities  of 
sediment-retaining  groins  and  to  reduce  the  unit 
cost  of  groin  protection,  a  study  of  the  sediment- 
retaining  capacity  of  groin  systems  of  various 
planar  layouts  was  carried  out  on  a  three-dimen- 
sional erodible  model  of  a  shore  made  of  natural 
material  (medium  sand  S  sub  av  =0.34  mm)  and 
with  distortion  of  the  horizontal  scale.  The  defor- 
mations of  the  erodible  model  of  the  underwater 
shore  shoal  and  beach  were  determined  by  succes- 
sive levelings  along  surveying  lines  secured  on  the 
model  as  fixed  points  every  0.5  m  along  the  slope. 
From  the  data  of  successive  levelings  of  the  slope 
of  the  model  combined  transverse  profiles  of  the 
shore  slope  and  beach  were  constructed,  which 
were  subsequently  used  for  determining  the  areas 
of  erosion  and  accretion  within  the  limits  of  the 
wave  action.  It  was  determined  that  the  intercep- 
tion and  accretion  of  sediments  being  transported 
by  the  longshore  wave  current  are  the  function  of 
the  root  and  intermediate  parts  of  the  groin.  The 
head  part  of  the  groin  dissipates  the  energy  of 
oncoming  waves  and  protects  both  the  stretch  of 
the  shore  between  the  extreme  and  middle  groins 
of  the  group  and  the  root  part  of  the  groin  from 
erosion  by  waves  refracted  in  the  intergroin  space. 
Protection  of  an  erodible  stretch  of  the  shore  by  a 
system  of  Y-shaped  groins  makes  it  possible  to 
increase  the  sediment-retaining  capacity  of  the 
system  by  20-25%  without  increasing  the  material 
intensity  of  the  groins  (in  comparison  with  the 
groin  system  of  the  conventional  layout).  (White- 
Reimer-PTT) 
W90-00791 


SLIP-LINING    AVOIDS    REPLACEMENT    OF 
BREAK-PLAGUED  SEWER  FORCE  MAIN. 

June  Lake  Public  Utility  District,  CA. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-00794 


FROM  EXPERIMENTAL  TO  LARGE  TIDAL 
POWER  STATIONS  (20TH  ANNIVERSARY  OF 
THE  KISLOGUBSK  TIDAL  POWER  STATION). 

For  primary  bibliographic  entry  see  Field  8C. 
W90-O0787 


INVKSTIGATIONS     AT     THE     KISLOGUBSK 
TIDAL  POWER  STATION. 


ENGINEERING  APPROACH  TO  WATERLINE 
THRUST  RESTRAINT. 

New  York  State  Dept.  of  Transportation,  Albany. 
R.  A.  Dennison,  and  P.  D.  Chinoy. 
Public  Works  PUWOAH,  Vol.  120,  No.  9,  p  75 
August  1989. 

Descriptors:  'Thrust  restraints,  'Conveyance 
structures,  'Pipelines,  Force,  Pressure,  Costs,  Re- 
straint methods. 

New  developments  in  pipe  materials  and  joinery, 
and  the  need  to  stretch  municipal  dollars,  require 
that  thrust  restraints  be  more  carefully  designed. 
Almost  every  bend,  dead  end,  and  hydrant  needs 
to  be  restrained.  There  are  two  basic  ways  to 
restrain  joints  or  fittings.  Thrust  blocks  provide 
either  a  weight  to  hold  the  fitting  in  place  against  a 
vertical  force,  or  a  bearing  area  that  transmits  the 
force  to  the  soil,  preventing  movement  in  a  hori- 
zontal bend.  Another  restraint  method  is  connect- 
ing the  bends  or  fittings  to  the  pipe  with  a  solid 
connection.  The  force  is  then  restrained  by  friction 
between  the  soil  and  the  pipe.  The  force  acting  on 
a  fitting  depends  on  the  pressure  in  the  pipe,  the 
inside  cross  sectional  area  of  the  pipe,  and  the 


deflection  angle  of  the  bend.  The  exact  restraint 
details  for  each  system  may  vary  and  are  depend- 
ent upon  native  soils,  backfill  characteristics,  water 
system  materials,  and  construction  methods  A 
common  thrust  restraint  error  is  the  tendency  for 
redundancy.  Thrust  blocking,  rodding,  restrained 
joint  pipe,  and  retainer  glands  all  perform  the  same 
function.  A  cost  conscious  system  operator  should 
be  aware  that  redundant  restraints  are  not  neces- 
sary and  savings  can  be  realized  without  compro- 
mising the  system.  (White-Reimer-PTTj 
W90-00795 


DIVERSION    PROJECT   ALLEVIATES    SALT- 
WATER INTRUSION. 

Dames  and  Moore,  San  Francisco,  CA. 

For   primary   bibliographic   entry   see   Field    5G 
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COPING  WITH  THE  EFFECTS  OF  HIGH 
WATER  LEVELS  ON  PROPERTY  HAZARDS: 
NORTH  SHORE  OF  LAKE  SUPERIOR. 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  6F. 
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STABLE  PREDICTIVE  CONTROL  OF  OPEN- 
CHANNEL  FLOW. 

Universidad   Politecnica   de   Cataluna,   Barcelona 
(Spain).  Dept.  of  Applied  Mathematics. 
J.  Rodellar,  M.  Gomez,  and  J.  P.  Martin  Vide. 
Journal   of  Irrigation  and   Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.    115,  No.  4,  p  701-713, 
August  1989.  5  fig,  1  tab,  22  ref,  append. 

Descriptors:  'Irrigation  engineering,  'Algorithms, 
'Automation,  'Water  distribution,  'Open-channel 
flow,  Discharge  capacity,  Water  level  fluctuations, 
Gates,  Mathematical  studies,  Differential  equa- 
tions. 

The  idea  of  introducing  automatic  control  systems 
in  water  distribution  open  channels  has  been  in- 
creasingly considered  in  recent  years.  An  automat- 
ic control  system  is  basically  required  to  monitor 
the  process  output  (discharges,  water  levels,  etc.  at 
different  points)  and  to  use  this  information  to 
manipulate  in  real  time  some  gate  settings  in  order 
for  the  output  to  follow  the  demand  setpoint.  An 
algorithm  for  automatic  control  of  open-channel 
flow  has  been  developed.  The  design  of  a  control 
algorithm  is  essentially  conditioned  by  two  fea- 
tures of  the  open-channel  dynamics:  (1)  the  time- 
inverse  propagation  process  is  ill-posed-thus  arise 
problems  to  get  stable  control  and  assymptotical 
convergence  of  the  output  to  the  demanded  set- 
point;  and  (2)  the  complete  description  of  the  prop- 
agation process  is  mathematically  complex,  requir- 
ing the  use  of  a  couple  of  nonlinear  hyperbolic 
partial  differential  equations  and  a  posteriori  linear- 
ization around  the  steady  state.  Instead  of  the 
complete  equations,  the  control  algorithm  pro- 
posed uses  a  simplified  model  of  the  unsteady  flow 
to  describe  the  open-channel  behavior.  This  model 
is  used  in  conjunction  with  a  predictive  control 
strategy,  resulting  in  a  control  algorithm  with 
guaranteed  stability  and  setpoint  convergence  as 
well  as  mathematical  simplicity.  Numerical  exam- 
ples illustrate  the  effectiveness  of  the  control  algo- 
rithm. (Author's  abstract) 
W90-00892 
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OVERTOPPING  FLOW  ON  LOW  EMBANK- 
MENT DAMS-SUMMARY  REPORT  OF 
MODEL  TESTS. 

Bureau  of  Reclamation,  Denver,  CO.  Hydraulics 

Branch. 

R.  A.  Dodge. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-174833. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  REC-ERC-88-3,  August  1988.  28p,  14 

fig,  5  tab,  38  ref. 
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Descriptors:  •Overflow,  'Embankments,  *Earth 
dams,  *Dams,  'Hydraulic  models,  Flow  profiles, 
Model  studies,  Flow  discharge. 

A  1:15  scale  model  was  used  to  study  the  relative 
effectiveness  of  different  embankment  protective 
treatments.  Tests  were  done  representing  unit  dis- 
charges of  40  and  86  cu  ft/sec.  Chute  and  pool 
mode  flow  occurred  for  all  treatments  tested. 
Chute  and  pool  flow  had  less  scouring  power 
compared  with  the  earlier  less  rough  plane  flow.  A 
smooth  hard  crest  cap  going  part  way  down  the 
slope  caused  a  deep  scour  hole  just  downstream  of 
the  cap.  The  same  flow,  after  roughening  and 
sloping  part  of  the  cap  with  epoxied  pea  gravel 
simulating  fixed  cobble  roughness,  scoured  one- 
half  the  volume  compared  with  plain  cap  test. 
Riprap,  with  a  simulated  maximum  size  of  24 
inches,  immediately  fluidized  and  washed  out  com- 
pletely. There  was  no  indication  that  any  of  the 
mesh-contained  treatments  would  fail.  Flow  on  an 
embankment  slope  of  4:1,  protected  by  gabbions 
scoured  2.5  times  the  volume  for  a  gabbion  pro- 
tected 1:6  slope.  A  change  of  compaction  from  95 
to  102  percent  standard  Proctor  density  decreased 
scour  one-half.  Doubling  the  unit  discharge  in- 
creased scour  by  a  factor  of  1.4  times.  Both  design 
and  modeling  are  hampered  by  lack  of  sufficiently 
verified  equations  for  steep  flow  and  for  chute  and 
pool  flow.  Therefore,  these  test  results  are  relative 
and  future  research  is  suggested.  (Author's  ab- 
stract) 
W9O-O0124 


SPILLWAY  PERFORMANCE  REPORT,  MIS- 
SISSIPPI, DECEMBER  1982. 

Soil  Conservation  Service,  Washington,  DC.  Engi- 
neering Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 114227. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  SCS/ENG/RPT-SPR/MS-82,  April 
1985.  55p,  1  fig,  4  tab,  2  append. 

Descriptors:  'Erosion  control,  'Hydraulic  proper- 
ties, 'Spillways,  'Flood  control,  Vegetation,  Ero- 
sion, Embankments,  Mississippi,  Slopes,  Flow  pro- 
files. 

Mississippi  experienced  a  major  rainstorm  during 
December  25-27,  1982.  Up  to  9.0  inches  of  rain  fell 
during  the  storm.  Emergency  spillway  flow  oc- 
curred at  several  dams,  where  the  maximum  reser- 
voir water  surfaces  ranged  up  to  2.6  ft  above  the 
crests  of  the  emergency  spillways.  One  of  these 
dams  experienced  flow  over  its  embankment.  The 
spillway  flows  caused  damage  at  the  sites  varying 
from  very  slight  damage  to  severe  damage.  Ero- 
sion extending  upstream  to  the  emergency  spillway 
control  section  threatened  the  structural  integrity 
of  one  of  the  sites.  Certain  spillway  layout  features, 
construction  operations,  and  maintenance  activities 
appear  to  accentuate  the  potential  for  erosion. 
Those  observed  were:  (1)  major  changes  in  slope, 
for  example  a  steep  slope  at  the  end  of  the  spillway 
exit  channel,  greatly  increase  the  erosion  caused  by 
the  flow;  (2)  a  road  paralleling  the  flow  in  a 
spillway  causes  a  flow  irregularity  and  concen- 
trates the  flow;  (3)  the  lack  of  vegetation  in  a 
spillway  permits  the  flow  to  attack  the  unprotected 
soil  surface;  and  (4)  plugging  of  a  principal  spill- 
way inlet  reduces  the  available  flood  storage  and 
increases  the  volume,  frequency,  and  duration  of 
flow  in  a  spillway.  (Lantz-PTT) 
W9O-O0135 


VIBRATION  ON  RECTANGULAR  BARS  DUE 
TO  FLOW  (STOREMUNGSBEDINGTE 

SCHWINGUNGEN  VON  RECHTECKSTAE- 
BEN). 

S.  J.  Callander. 

Available   from    National   Technical    Information 

Service,    Springfield,    VA    22161    as    TIB/B88- 

80897/GAR.  Price  codes:  E14  in  paper  copy,  A01 

in  microfiche.  Aug  1987.  167p,  149  fig,  9  tab,  58 

ref. 

Descriptors:  'Flow  around  objects,  'Hydrodyna- 
mics, 'Flow  characteristics,  'Flow  pattern, 
•Eddies,  Hydroelectric  plants,  Vibration,  Pressure, 
Model  studies,  Turbulance. 


The  long  term  vibration  behavior  of  cylindrical 
bars  of  rectangular  cross  section,  which  are  loaded 
by  a  flow  of  water,  was  examined  experimentally. 
Such  rectangular  bars  are  often  part  of  calculations 
for  the  incoming  flow  ducts  of  hydro-electric 
powerstations.  The  identification  of  different  vibra- 
tion mechanisms  was  of  special  interest.  From  the 
results  of  the  investigations,  the  cylinders  examined 
were  grouped  according  to  the  excitation  of  the 
longitudinal  vibrations.  A  theoretical  model  was 
also  setup,  which  describes  a  vibration  mechanism 
induced  by  movement.  Further  hydraulic  measures 
were  explored,  which  prevent  or  minimize  longitu- 
dinal vibrations  (4  types  of  vibration).  A  study  of 
the  literature  for  this  purpose  was  supplemented  by 
laboratory  tests.  The  experimental  equipment  (ex- 
peribrake,  measurement  technique)  and  results  of 
the  investigation  are  explained  in  detail.  These 
include  measurements  of  pressure,  frequency  of 
eddy  formation,  amplitude  of  vibration,  frequen- 
cies of  vibration  and  the  exciting  mechanism  (tur- 
bulence, eddy  flow).  Final  theoretical  consider- 
ations of  longitudinal  vibrations  are  concerned 
with  analyses  with  one  or  two  degrees  of  freedom. 
(Author's  abstract) 
W90-00188 


STUDY  OF  A  FLOATING  WAVE  DEFLECTOR 
(UNTERSUCHUNG  EINES  SCHWIMMENDEN 
WELLENABWEISERS). 

Versuchsanstalt  fuer  Binnenschiffbau  e.V.,  Duis- 

burg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8A. 
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TIDALLY  GENERATED  RESIDUAL  CUR- 
RENTS IN  A  SEA  LEVEL  CANAL  OR  TIDAL 
STRAIT  WITH  CONSTANT  BREADTH  AND 
DEPTH. 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
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MECHANICS  OF  OVERFLOW  EROSION  ON 
EMBANKMENTS:  I.  RESEARCH  ACTIVITIES. 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-00628 


MECHANICS  OF  OVERFLOW  EROSION:  II. 
HYDRAULIC  AND  DESIGN  CONSIDER- 
ATIONS. 

Bureau  of  Reclamation,  Denver,  CO. 

G.  R.  Powledge,  D.  C.  Ralston,  P.  Miller,  Y.  H. 

Chen,  and  P.  E.  Clopper. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  8,  p  1056-1075,  August 

1989.  8  fig,  5  tab,  22  ref,  append. 

Descriptors:  'Bank  erosion,  'Bank  protection, 
•Hydraulic  engineering,  'Embankments,  *Flood 
protection,  *Erosion  control,  *Dams,  Levees, 
Roadbanks,  Design  criteria. 

The  hydraulics  of  water  flowing  over  an  embank- 
ment is  considered  to  be  the  basis  for  understand- 
ing the  erosion  process  during  overtopping  events. 
Information  has  been  developed  based  on  results  of 
research  and  actual  case  histories  of  embankment 
dams,  levees,  and  roadways  that  have  experienced 
overtopping.  Various  protection  systems  have  been 
developed  to  prevent  erosion  of  dam,  roadway, 
and  levee  embankments  during  overflow.  Several 
cost-effective  modifications  have  been  made  to  em- 
bankment dams  to  permit  overtopping.  The  knowl- 
edge gained  from  using  these  hydraulic  and  design 
considerations  provides  the  engineer  and  dam 
owner  further  information  in  the  development  of 
cost  effective  measures  that  allow  embankments  to 
pass  extreme  flood  events  without  breaching.  (Au- 
thor's abstract) 
W90-00629 


COHESIVE  SEDIMENT  TRANSPORT:  II.  AP- 
PLICATION. 

Florida  Univ.,  Gainesville.  Coastal  and  Oceano- 

graphic  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
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EFFECT  OF  ENVELOPES  ON  FLOW  PAT- 
TERN NEAR  DRAIN  PIPE. 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-00886 


TIME  OF  CONCENTRATION  FORMULA  FOR 
PERVIOUS  CATCHMENTS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   2G 

W90-00895 


HEAD  LOSS  IN  MANIFOLDS  OR  TRICKLE 
LATERAL:  SIMPLIFIED  APPROACH. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-00897 


EXPERIMENTS  ON  SEDIMENT  TRANSPORT 
IN  SHALLOW  FLOWS  IN  HIGH  GRADIENT 
CHANNELS. 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  23. 
W90-00942 


AIR-WATER     GAS     TRANSFER     IN     OPEN 
CHANNELS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-00944 


BOUNDARY  CONDITIONS  ALONG  PERMEA- 
BLE FRACTURE  WALLS:  INFLUENCE  ON 
FLOW  AND  CONDUCnVITY. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
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RUBBER     HEAT     ENGINE     FOR     GROUND 
WATER  IRRIGATION  IN  INDIA. 

For  primary  bibliographic  entry  see  Field  3F. 
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SPINNING  AIR  BLASTS  OPERATING  COSTS. 

Dresser  Industries,  Inc.,  Connersville,  IN.  Roots 

Div. 

For   primary   bibliographic   entry   see   Field   5D. 
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PUMP-CONTROL  VALVES  PROTECT  YOUR 
WATER  SYSTEM. 

Bermad  Control  Valves,  Anaheim,  CA. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-00669 


FROM  EXPERIMENTAL  TO  LARGE  TIDAL 
POWER  STATIONS  (20TH  ANNIVERSARY  OF 
THE  KISLOGUBSK  TIDAL  POWER  STATION). 

L.  B.  Bernshtein. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  12,  p  687-692,  June  1989.  2  fig,  14  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
12,  p  27-31,  December,  1988. 

Descriptors:  *USSR,  *Energy  sources,  'Power- 
plants,  'Tidal  powerplants,  Costs,  Construction, 
Energy  conversion. 

In  1968  the  Kislogubsk  Tidal  Power  Station  (TPS) 
was  built  using  a  previously  designed  model.  Tidal 
power  provides  ecologically  clean  energy  and  does 
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Group  8C — Hydraulic  Machinery 

not  introduce  changes  to  the  natural  fluctuations  in 
the  tidal  basin.  One  method  of  reducing  the  con- 
struction costs  is  the  use  the  floated-in  method  of 
construction  first  proposed  in  the  USSR.  The  20- 
year  experience  of  operating  the  Kislogubsk  TPS 
has  proved  that  this  method  has  substantial  advan- 
tages, especially  in  harsh  environments.  At  this 
time,  four  TPSs  are  operating,  of  which  one  is  the 
industrial  Ranee  (240  mW,  France)  and  three  ex- 
perimental stations:  Kislogubsk  (400  kW,  USSR), 
Jiangxiang  (3  MW,  China),  and  Annapolis  (20 
MW,  Canada).  The  most  feasible  construction  by 
the  year  2000  is  the  Mersey  TSP,  followed  by  the 
Severn  in  Great  Britain.  Taking  into  account  the 
TPSs  planned,  the  total  capacity  of  plants  on  the 
coasts  of  the  world  oceans  will  be  800  million  kW 
and  annual  production  will  be  2000  billion  kWh. 
This  potential  when  compared  to  the  present 
energy  consumption  (10,000  billion  kWh)  shows 
that  tidal  power  stations  cannot  have  a  decisive 
significance  in  solving  the  general  energy  problems 
of  the  world,  but  they  will  be  important  in  support- 
ing the  variable  part  of  the  load  curve  of  a  number 
of  countries  and  regions.  (White-Reimer-PTT) 
W90-00787 


INVESTIGATIONS  AT  THE  KISLOGUBSK 
TIDAL  POWER  STATION. 

N.  Usachev,  and  L.  B.  Bershtein. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  12,  p  692-697,  June  1989.  3  fig,   1  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  12,  p  31-36,  December,  1988. 

Descriptors:  *USSR,  'Energy  sources,  'Power- 
plants,  Tidal  powerplants,  Construction,  Evalua- 
tion, Design,  Materials,  Equipment. 

The  creation  of  the  Kislogubsk  tidal  power  station 
(TPS)  by  the  floated-in  method  marked  a  turning 
point  in  the  solution  of  the  problem  of  utilizing 
tidal  energy.  Investigation  of  the  TPS  during  the 
five  years  before  being  put  into  operation,  during 
construction,  and  then  during  20  years  of  operation 
made  it  possible  to  check  new  designs,  equipment, 
materials,  and  methods  of  protecting  them  for  de- 
signing large  TPSs.  For  onsite  investigations  400 
monitoring  and  measuring  instruments  were  em- 
bedded in  the  foundation,  bottom,  and  walls  of  the 
block,  of  which  287  are  working  after  20  years  of 
operation  in  a  marine  environment.  Measurements 
from  the  reinforcement  dynamometers  and  semi- 
conductor thermometers  combined  with  them 
made  it  possible  to  estimate  the  stress  state  of  the 
structural  members  and  to  establish  that  the  stress 
state  formed  as  early  as  in  the  construction  period 
and  subsequently  has  changed  only  insignificantly 
under  the  effect  of  the  temperature  conditions. 
Investigations  of  the  reliability  of  the  thin-walled 
construction  under  the  effect  of  vibration  loads 
from  operation  of  the  unit,  passage  of  considerable 
water  masses,  and  impacts  showed  that  the  con- 
struction of  the  powerhouse  of  the  TPS  has  rigidi- 
ty exceeding  the  rigidity  of  the  powerhouses  of 
hydroelectric  stations  also  equipped  with  bulb 
units  but  made  from  massive  elements.  The  plant 
has  generated  10%  more  electricity  than  the  design 
with  regulation  of  the  maximum  output  and  the 
possibility  of  obtaining  75%  of  the  capacity  of  the 
unit  in  peak-load  hours  regardless  of  the  phase  of 
the  tide.  (White-Reimer-PTT) 
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POLYNOMIAL  REGRESSION  TO  FORECAST 
EARTH  DAM  PIEZOMETER  LEVELS. 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

E.  C.  Kalkani. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,   Vol.    115,  No.  4,  p  545-555, 

August  1989.  7  fig,  1  tab,  1  ref. 

Descriptors:  *Dam  seepage,  'Seepage,  'Water 
level  forecasting,  'Earth  dams,  'Piezometers, 
Mathematical  equations,  Standard  deviation,  Re- 
gression analysis,  Tailwater,  Forecasting,  Hystere- 
sis. 

Earth  dam  piezometer  data  vary  with  time  depend- 
ing on  the  total  head  difference  between  the  reser- 
voir level  upstream  and  the  tailwater  level  down- 


stream. To  forecast  piezometer  levels  for  expected 
reservoir  fluctuation,  a  relationship  is  required  to 
define  the  piezometer  levels  (dependent  variable) 
in  terms  of  the  reservoir  levels  (independent  vari- 
able). Polynomial  regression  to  forecast  earth  dam 
piezometer  levels  gives  a  quadratic  expression  of 
the  piezometer  data  variation  versus  reservoir 
level,  which  indicates  a  hysteresis  of  the  piezome- 
ter levels  at  mid-reservoir  levels  for  increasing 
reservoir  levels  compared  to  decreasing  levels. 
Forecasting  of  the  piezometer  levels  based  on  the 
calculated  quadratic  expressions  gives  expected  pi- 
ezometer values  with  mean  square  error  around 
10%  of  the  standard  deviation  of  the  polynomial 
regression  curves.  (Author's  abstract) 
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HYDROLOGIC  DESIGN  FOR  RIPRAP  ON  EM- 
BANKMENT SLOPES. 

Nuclear    Regulatory    Commission,     Washington, 
DC.  Office  of  Nuclear  Material  Safety  and  Safe- 
guards. 
R.  B.  Codell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  NUREG-1263. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
September  1988.  81p,  21  fig,  9  tab,  15  ref,  2 
append. 

Descriptors:  'Riprap,  'Hydraulic  design,  'Em- 
bankments, Slope  protection,  Mathematical 
models,  Rainfall-runoff  relationships,  Rocks,  Hy- 
drologic  models,  Computer  programs. 

Waste  impoundments  for  uranium  tailings  and 
other  hazardous  substances  are  often  protected  by 
compacted  earth  and  clay,  covered  with  a  layer  of 
loose  rock  (riprap).  This  report  outlines  procedures 
that  could  be  followed  to  design  riprap  to  with- 
stand forces  caused  by  runoff  resulting  from  ex- 
treme rainfall  directly  on  the  embankment.  The 
Probable  Maximum  Precipitation  for  very  small 
areas  is  developed  from  considerations  of  severe 
storms  of  short  duration  at  mid-latitudes.  A  two- 
dimensional  finite  difference  model  is  then  used  to 
calculate  the  runoff  from  severe  rain  events.  The 
procedure  takes  into  account  flow  both  beneath 
and  above  the  rock  layer  and  approximates  the 
concentration  in  flow  which  could  be  caused  by  a 
non-level  or  slumped  embankment.  The  sensitivity 
to  various  assumptions,  such  as  the  shape  and  size 
of  the  rock,  the  thickness  of  the  layer,  and  the 
shape  of  the  embankment,  suggests  that  peak 
runoff  from  an  armored  slope  could  be  attenuated 
with  proper  design.  Frictional  relationships  for 
complex  flow  regimes  are  developed  on  the  basis 
of  flow  through  rock-filled  dams  and  in  mountain 
streams.  These  relationships  are  tested  against  ex- 
perimental data  collected  in  laboratory  flumes;  the 
tests  provide  excellent  results.  The  resulting  runoff 
is  then  used  in  either  the  Stephenson  or  safety 
factor  method  to  find  the  stable  rock  diameter.  The 
rock  sizes  determined  by  this  procedure  for  a  given 
flow  have  been  compared  with  data  on  the  failure 
of  rock  layers  in  experimental  flumes,  again  with 
excellent  results.  Computer  programs  are  included 
for  implementing  the  method.  (Author's  abstract) 
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OVERTOPPING  FLOW  ON  LOW  EMBANK- 
MENT DAMS-SUMMARY  REPORT  OF 
MODEL  TESTS. 

Bureau  of  Reclamation,  Denver,  CO.  Hydraulics 

Branch. 

For  primary  bibliographic  entry  see  Field  8B. 
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CONE  PENETRATION  TESTING  FOR  EVALU- 
ATING THE  LIQUEFACTION  POTENTIAL  OF 
SANDS. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 
R.  R.  Carter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 178826. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  REC-ERC-87-9,  May  1988.  60p,  48  fig, 


3  tab,  65  ref. 

Descriptors:  'Soil  mechanics,  'Cone  penetro- 
meters, 'Liquefaction,  'Sand,  Soil  properties,  Test- 
ing procedures,  Seismic  properties 

The  purpose  of  this  report  is  to  present  the  state  of 
the  art  for  the  cone  penetration  test  as  an  in  situ 
tool  for  determining  the  dynamic  response  of  sands 
during  earthquake  loading.  Although  a  vast 
amount  of  literature  has  been  published  over  the 
past  20  years  on  cone  penetration  testing,  on  the 
dynamic  response  of  sands,  and  on  their  correla- 
tion, little  agreement  has  been  reached  in  any  of 
the-.e  areas.  The  use  of  cone  penetrometers  to 
assess  the  liquefaction  susceptibility  of  a  sand  is 
currently  in  its  infancy.  The  largest  problems  with 
theoretical  evaluation  of  liquefaction  assessment 
based  on  the  cone  penetration  test  (CPT)  include 
the  lack  of  a  basic  understanding  of  liquefaction, 
the  lack  of  a  closed  form  solution  for  interpreting 
the  CPT  data,  and  the  limited  data  base  for  devel- 
opment of  empirical  relationships.  Problems  associ- 
ated with  understanding  soil  behavior  and  limited 
data  base  may  eventually  be  solved;  however,  it  is 
doubtful  that  a  closed-form  solution  will  ever  be 
derived  for  interpreting  data  obtained  by  the  CPT. 
The  lack  of  the  closed-form  solution  will  require 
additional  assumptions  or  testing  to  be  performed 
in  conjunction  with  the  CPT  for  accurate  theoreti- 
cal evaluation  of  the  CPT  data.  For  this  reason,  the 
CPT  as  a  liquefaction  assessment  tool,  will  most 
likely  remain  as  an  empirical  indicator  of  soil  be- 
havior and  as  an  integral  part  of  a  larger  select 
group  of  in  situ  and  laboratory  tests  designed  to 
complement  one  another.  (Lantz-PTT) 
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INNOVATIVE  PRODUCTS  AND  PROCE- 
DURES USED  ON  CHOUTEAU  ISLAND 
LEVEE  RELOCATION. 

Army  Engineer  District,  St.  Louis,  MO 
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FILTRATION  BEHAVIOUR  OF  SOIL  FILTERS 
(FILTRATIONSVERHALTEN  UND  BEMES- 
SUNG  VON  ERDSTOFF-FILTERN). 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Bo- 
denmechanik  und  Felsmechanik. 
K.  J.  Witt. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80009/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.  1986.  142p,  44  fig,  7  tab,  112  ref. 
English  summary. 

Descriptors:  'Soil  erosion,  'Soil  filters,  'Earth- 
works, Pore  size,  Grain  size,  Model  studies,  Filter 
blocking. 

The  erosion  of  soil  with  infiltrating  represents  a 
potential  danger  in  earthworks.  Filters  have  the 
purpose  of  retaining  any  soil  particles  which  may 
cause  erosion.  A  detailed  study  is  concerned  with 
such  soil  filters.  The  method  of  operation  of  the 
filters  and  the  conditions  for  the  geometrically 
certain  retention  of  eroding  basic  particles  in  the 
pore  spaces  of  such  a  filter  are  dealt  with.  A 
formula  was  derived  in  order  to  determine  the 
reliability  of  filtration.  One  is  concerned  with  filter 
criteria,  and  their  practical  dimensioning,  a  model 
of  the  method  of  operation  of  soil  filters,  the  pore 
structure  of  these  filters,  filter  blocking  and  experi- 
mental investigation  of  filtration  behavior  (basic 
soils  of  equal  grain  size  and  with  wide  ranges). 
Finally,  there  is  a  report  on  the  boundary  state 
equations  and  filter  dimensions.  (Author's  abstract) 
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VERIFICATION  OF  KIRKHAM'S  PROBLEM 
OF  LAYERED  SOIL  DRAINAGE. 

Kashmir  Univ.,  Srinagar  (India).  Dept.  of  Agricul- 
ture. 

G.  J.  Khan,  K.  N.  Shukla,  H.  S.  Chauhan,  and  S. 
Ram. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  4,  p  521-529, 
August  1989.  5  fig,  1  tab,  3  ref,  append. 

Descriptors:  'Mathematical  models,  'Drainage 
systems,  'Soil  engineering,  'Hydraulic  conductivi- 
ty, 'Impervious  soils,  Drain  spacing,  Vertical  flow, 
Soil  properties,  Pervious  soils,  Groundwater  re- 
charge, Model  studies,  Simulation  analysis,  Flow 
system. 

A  number  of  mathematical  theories  exist  for  the 
design  of  a  tile  drainage  system  for  steady-state  and 
falling  water  table  cases  for  homogeneous  soil 
lying  over  an  impermeable  stratum.  In  a  layered 
soil,  a  lower  soil  layer  having  five  to  ten  times  less 
hydraulic  conductivity  than  the  upper  soil  layer  is 
commonly  considered  an  impermeable  layer  for 
the  purpose  of  adopting  drain  spacing  formulas  for 
a  homogeneous  soil  layer,  which  may  lead  to  mis- 
leading results.  An  analytical  solution  for  steady 
drainage  in  two-layered  and  three-layered  soils 
receiving  vertical  recharge  was  given  by  Toksoz 
and  Kirkham.  Using  their  theoretical  solutions, 
Toksoz  and  Kirkham  also  developed  nomographs 
for  two-layered  soils  showing  the  relationship  for 
drain  spacing  as  a  function  of  the  ratio  of  hydraulic 
conductivities  of  the  two  layers  and  the  placement 
of  the  tile  in  a  particular  soil  layer,  showing  that 
for  a  two-layered  soil  the  calculated  drain  spacing 
would  always  be  smaller  than  the  correct  drain 
spacing,  because  of  the  presence  of  the  second  soil 
layer.  The  Hele-Shaw  model  can  be  used  for  ob- 
taining experimental  solutions  for  studies  of  drain- 
age of  single-layered  isotropic  soil  overlying  im- 
pervious layers.  A  study  was  undertaken  to  experi- 
mentally verify  the  theoretical  solution  of  Toksoz 
and  Kirkham  for  a  two-layered  soil  receiving  a 
constant  steady  recharge  using  a  vertical  Hele- 
Shaw  model  with  tiles  located  in  the  upper  layer. 
Comparison  of  the  analytical  solution  of  Toksoz 
and  Kirkham  on  a  simulated  flow  system  shows 
good  agreement.  (Fish-PTT) 
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CUTOFF  WALL  CONSTRUCTION  TO  UP- 
GRADE MUD  MOUNTAIN  DAM. 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 

K.  D.  Graybeal. 

Repair,  Evaluation,  Maintenance,  and  Rehabilita- 
tion Research  Program  Information  Exchange  Bul- 
letin, Vol.  6,  No.  3,  July  1989.  p  5-8,  3  fig. 

Descriptors:  'Dam  stability,  'Cutoffs,  'Hydraulic 
structures,  Mud  Mountain  Dam,  Washington, 
Dams,  Geophysics,  Borehole  geophysics,  Structur- 
al engineering. 

Mud  Mountain  Dam  is  located  on  the  White  River 
5  miles  upstream  and  southeast  of  Enumclaw, 
Washington.  The  drainage  area  above  the  dam  is 
400  sq  mi.  A  single-purpose  flood  control  project 
constructed  in  1941,  it  is  operated  to  alleviate 
flooding  in  the  lower  Puyallup  Valley.  Seepage 
through  the  dam  was  not  a  recognized  problem 
before  1985  and  no  seepage  has  ever  been  visible  at 
the  downstream  toe  area.  However,  the  reservoir 
has  never  been  filled  at  low  pool  levels  below 
elevation  980  ft.  In  1985  and  1986,  eighteen  borings 
were  drilled  in  the  dam  to  search  for  possible 
problem  zones  within  the  core.  These  geotechnical 
investigations  showed  the  following:  there  are 
many  zones  throughout  the  core  where  loose  or 
soft  materials  were  indicated  by  ease  of  drilling, 
ease  of  sampler  driving,  and  by  advance  of  the  drill 
casing  under  its  own  weight  during  cable-tool 
drilling;  near  the  base  of  the  dam  where  the  core 
material  is  more  gravelly,  and  within  the  range  of 
normal  reservoir  fluctuations,  the  core  contains 
many  zones  composed  of  a  clean  gravel  matrix, 
with  few  fines.  Interpretation  of  all  data  leads  to 


the  conclusion  that  settlement  and  arching  of  the 
dam  core  within  the  narrow,  steep  rock  canyon 
has  produced  these  loose  zones,  and/or  cracks  in 
the  core.  The  decision  was  made  to  construct  a 
concrete  cutoff  wall,  keyed  a  minimum  of  15  ft 
into  the  rock  and  into  the  Mud  Mountain  Complex 
material.  At  its  deepest  point,  the  cutoff  wall  will 
extend  to  elevation  843,  more  than  400  ft  below  the 
top  of  the  dam.  (Lantz-PTT) 
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Descriptors:  'Embankments,  'Dams,  'Hydraulic 
structures,  'Dam  construction,  'Flood  protection, 
'Ohio,  Geology,  Project  planning,  Dam  construc- 
tion, Grouting,  Drilling,  Cofferdams,  Spillway, 
Flood  protection,  Performance  evaluation,  Little 
Miami  River. 

The  principal  purpose  of  the  project  is  to  furnish 
flood  protection  in  the  East  Fork  and  Little  Miami 
River  valleys  and  to  reduce  flood  stages  at  all 
points  downstream  along  the  Ohio  River.  The 
reservoir  project  is  a  unit  in  the  general  compre- 
hensive plan  for  flood  control  and  allied  purposes 
in  the  Ohio  River  basin.  Secondary  purposes  of  the 
project  are  to  provide  storage  for  water  supply  and 
water  quality  control  for  recreation  and  fish  and 
wildlife  activities.  This  performance  and  criteria 
report  provides  a  stepwise  detailing  of  project 
construction  from  clearing  operations  and  founda- 
tion stripping,  through  drilling,  grouting,  gage  set- 
tling, blasting,  cofferdam  flooding,  embankment 
construction,  spillway  operation,  and  project  com- 
pletion. (Lantz-PTT) 
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THERMAL  STRESS  ANALYSIS  OF  LOCK 
WALL:  DASHIELDS  LOCKS,  OHIO  RIVER. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
M.  I.  Hammons,  S.  B.  Garner,  and  D.  M.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-210410. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  SL-89-6,  June  1989.  Final 
Report.  67p,  53  fig,  7  ref. 

Descriptors:  'Thermal  stress,  'Concrete  mixes, 
'Materials  testing,  'Locks,  Cracks,  Hydraulic 
structures,  Mechanical  failure,  Cements. 

A  recently  developed  thermal  stress  analysis  pro- 
cedure was  used  to  study  the  effects  of  a  variety  of 
parameters  on  cracking  in  concrete  overlays  for 
the  Dashields  Locks,  Ohio  River,  Pennsylvania. 
The  objective  of  the  research  was  to  develop  im- 
proved designs  and  construction  procedures  to 
substantially  reduce  or  inhibit  cracking  in  the  con- 
crete overlay  sections.  Thermal  stress  analyses  in- 
cluded the  effects  of  placement  temperature,  ambi- 
ent temperature,  thermal  properties  of  overlay, 
shrinkage,  creep,  reinforcing  steel,  and  restraint  at 
the  interface  between  the  overlay  and  existing  con- 
crete. These  analyses  indicated  that  shrinkage  was 
the  predominant  factor  in  overlay  cracking  for  the 
particular  mixture  to  be  used  on  the  project.  It  was 
recommended  that  shrinkage  be  reduced  by  adopt- 
ing one  or  more  of  the  following  modifications: 
decreasing  the  cement  content  of  the  mixture,  de- 
creasing the  water-cement  ratio  of  the  mixture, 
using  a  larger  maximum  size  aggregate,  or  limiting 
drying  shrinkage  by  using  wet  curing.  It  was  also 
demonstrated  that  an  effective  bond  breaker  at  the 
interface  would  eliminate  cracking.  (Author's  ab- 
stract) 
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GRADE MUD  MOUNTAIN  DAM. 


ENGINEERING  WORKS— Field  8 
Concrete — Group  8F 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 
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SOIL-CEMENT  AS  A  MATERIAL  FOR  CON- 
STRUCTING DAMS. 

I.  G.  Boikova,  M.  V.  Vitenberg,  and  V.  G. 

Mel'nik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  12,  p  698-703,  June  1989.  5  fig,  1  tab,  8  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  12,  p  36-40,  December,  1988. 

Descriptors:  'Soil  cement,  'Dams,  'Earth  dams, 
'Concrete  dams,  'Hydrologic  systems,  Compac- 
tion, Strength,  Deformation,  Seepage,  Structure, 
Strength,  Structural  bonds. 

In  order  to  broaden  the  applicability  of  soil-cement 
in  hydrotechnical  construction,  investigations  were 
conducted  to  determine  the  physical  and  mechani- 
cal properties  of  soil-cement  on  a  base  of  low- 
strength  soils  of  the  argillite,  siltstone,  shale,  etc., 
type  obtained  from  sedimentary  rocks.  The 
strength,  deformation,  and  seepage  properties  of 
the  soil-cement  were  tested  using  a  variety  of  low- 
strength  soils.  The  results  showed  that  the  strength 
and  seepage  properties  of  soil-cement  depend  on  its 
structure  that  formed  during  the  preparation  and 
compaction  of  the  mixture,  and  on  the  strength  of 
the  structural  bonds  forming  during  interaction  of 
the  soil  with  the  binder.  The  type  of  structure  of 
the  hardened  soil-cement  depends  on  the  type  of 
soil  being  stabilized,  on  its  grain-size  distribution, 
and  can  be  tentatively  divided  into  'floating'  and 
'porous'.  Calculations  and  experimental  investiga- 
tions of  the  stress-strain  of  dams  with  soil-cement 
elements  were  carried  out  to  determine  the  possi- 
ble area  of  use  of  soil-cement  in  dam  construction. 
The  results  of  one  of  the  experiments  confirm  that 
the  construction  of  soil-cement  fragment  in  the 
base  of  the  dam  core  leads  to  a  decrease  of  settle- 
ments and  reduction  of  tensile  strains  on  the  crest 
and  danger  of  cracking.  Field  investigations  indi- 
cated this  material  could  be  used  when  construct- 
ing the  first  phase  of  a  dam  for  stabilizing  the 
upstream  slope.  The  use  of  soil-cement  instead  of 
placing  limestone  and  gravel  soil  with  loam  filling 
makes  it  possible  to  build  up  the  dam  with  a 
steeper  (m=l)  gradient  of  the  upstream  slope, 
which  considerably  reduces  the  volume  of  soil 
being  placed  in  the  shoulders  and  core.  (White- 
Reimer-PTT) 
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EFFECT  OF  VIBRO-COMPACTION  OF  POLY- 
MER-IMPREGNATED ASPHALTIC  CON- 
CRETE MIXES  ON  THE  QUALITY  OF  LIN- 
INGS. 

L.  I.  Dvorkin,  V.  L.  Shestakov,  V.  G.  Ganchikov, 
and  V.  N.  Marchuk. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
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Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
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Descriptors:  'Concretes,  'Asphaltic  concrete, 
'Concrete  additives,  'Linings,  Compaction,  Vibro- 
compaction,  Polymers,  Clays,  Sand. 

The  compaction  of  asphaltic  concrete  and  poly- 
mer-impregnated asphaltic  concrete  (PAC)  by  vi- 
brators is  believed  to  increase  efficiency  when 
constructing  monolithic  linings  of  canals,  reser- 
voirs, and  other  hydraulic  structures.  A  vibro- 
compaction  system  was  designed  to  model  the 
process  of  vibro-compaction  of  PAC  mixes  by 
table  vibrators,  vibrating  tampers,  and  partly  vi- 
brating rollers.  The  device  represented  a  vibrating 
system  containing  a  mold  with  the  PAC  mix  locat- 
ed on  an  elastic  base  and  a  vibrator  with  elastic 
springs  and  a  moving  point  of  suspension.  Two 
types  of  soil  were  investigated  in  conformity  with 
building  codes:  fine  sand  (content  of  particles  of 
size  0.1mm  75%)  and  clay  material  with  consisten- 
cy index  I  sub  L  <  0.  It  was  determined  that  the 
character  of  the  process  of  compacting  a  PAC  mix 
on  sand  and  on  clay  materials  has  substantial  differ- 
ences. On  sand,  vibro-compaction  is  more  effective 
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with  a  high  value  of  acceleration,  100  m/sq  sec;  on 
clay  materials  the  highest  quality  of  compaction 
occurs  with  insignificant  acceleration  of  vibro- 
compaction,  40  m/sq  sec.  It  was  also  established 
that  PAC  mixes  are  compacted  more  effectively  on 
sand  having  a  modulus  of  deformation  not  lower 
than  40  MPa.  If  the  modulus  of  deformation  of  the 
base  is  lower,  it  is  recommended  to  strengthen  and 
additionally  compact  it.  On  clay  materials  having  a 
low  modulus  of  deformation,  the  quality  of  com- 
paction of  the  PAC  mix  is  low,  and  therefore  it  is 
recommended  to  strengthen  them.  (White-Reimer- 
PTT) 
W90-00792 


8G.  Materials 


THERMAL    STRESS    ANALYSIS    OF    LOCK 
WALL:  DASHIELDS  LOCKS,  OHIO  RIVER. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8F. 

W90-00088 


CONE  PENETRATION  TESTING  FOR  EVALU- 
ATING THE  LIQUEFACTION  POTENTIAL  OF 
SANDS. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 

For  primary  bibliographic  entry  see  Field  8D. 
W90-00125 


INNOVATIVE  PRODUCTS  AND  PROCE- 
DURES USED  ON  CHOUTEAU  ISLAND 
LEVEE  RELOCATION. 

Army  Engineer  District,  St.  Louis,  MO. 
T.  L.  Atchley. 

Army  Corps  of  Engineers  Repair,  Evaluation, 
Maintenance,  and  Rehabilitation  Research  Pro- 
gram Information  Exchange  Bulletin,  Vol.  6,  No. 
3,  July  1989.  p  1-4,  3  fig. 

Descriptors:  *Materials  engineering,  *Gates, 
♦Drainage,  "Levees,  "Synthetic  compounds,  "Hy- 
draulic structures,  Plastics,  Polymers,  Polyethyl- 
ene, Pipes,  Gates,  Mississippi  River,  Illinois,  Chou- 
teau Island. 

Chouteau  Island  separates  the  Mississippi  River 
and  the  Chain  of  Rocks  Canal  just  upstream  of 
Lock  and  Dam  No.  27  at  Granite  City,  Illinois. 
During  the  October  1986  flood  of  the  Mississippi 
River,  it  became  apparent  that  it  would  be  neces- 
sary to  relocate  a  portion  of  the  existing  levee  on 
Chouteau  Island.  The  new  section  of  levee  re- 
quired a  gravity  drainage  structure  with  a  concrete 
gate-well  and  a  relatively  short  gravity  drainage 
pipe.  The  levee  relocation  project  allowed  the 
District  to  gain  experience  with  new  procedures 
and  products.  The  products  included  high-density 
polyethylene  (HDPE)  pipe  and  fiber-reinforced 
plastic  (FRP).  HDPE  is  corrosion  resistant  and 
allows  more  effective  joint  connections  than  the 
corrugated  metal  pipe  (CMP).  The  FRP  products 
are  highly  resistant  to  corrosion  and  eliminate  the 
need  for  periodic  maintenance,  such  as  the  painting 
required  even  for  galvanized  metal.  A  sluice  gate 
made  from  a  synthetic  material  was  also  selected 
for  use  in  the  structure.  The  original  design  of  the 
Chouteau  Island  gate-well  called  for  a  cast-in-place 
structure;  however,  the  contractor  submitted  for 
approval  a  precast,  two-section  gate-well  with  the 
same  dimensions  and  reinforcement  as  the  original 
structure.  The  precast  plan  was  approved.  Both  a 
cast  iron  gate  and  alternative  synthetic  gate  were 
specified  for  this  project.  The  contractor  chose  to 
furnish  a  synthetic  gate  with  a  steel  matrix  encap- 
sulated in  a  high-density  polymer.  Usually,  metal 
attachments  are  used  for  gate-well  structures.  Be- 
cause of  their  exposure  to  the  outside  environment, 
and  to  provide  a  structure  as  maintenance  free  as 
possible,  attachments  chosen  for  the  Chouteau 
Island  gate-well  are  FRP  products.  (Lantz-PTT) 
W90-00154 


DYNAMIC  LOAD  TESTING  OF  PILES  (KYNA- 
MISCHE  TRAGFAEHIGKEITSPRUEFUNGEN 
BEI  BOHRPFAEHLEN). 


Bilfinger  und  Berger  Bauaktiengesellschaft,  Mann- 
heim (Germany,  F.R.). 
J.  M.  Seitz,  and  O.  Klingmueller. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
82045/GAR.  Price  codes:  E07  in  paper  copy,  A01 
in  microfiche.    1984.   44p,    14  fig,    1   tab,    17  ref. 

Descriptors:  "Piles,  "Load  testing,  Strains,  Mathe- 
matical models,  Sand,  Clay,  Accelerations. 

Dynamic  load  testing  of  piles  is  used  to  determine 
the  behavior  at  working  load  and  beyond.  For 
impact  forces  up  to  30  MN  equipment  with  a  free 
fall  ram  weight  of  10  tons  is  used.  The  impact 
induced  strains  and  accelerations  are  measured  at 
the  pile  top.  A  static  load  settlement  curve  is 
computed  by  the  measured  data  by  means  of  a 
mechanical-mathematical  model.  For  several  stati- 
cally tested  piles  of  different  types  with  diameters 
up  to  1.5  m  and  lengths  up  to  64  m  in  sand  and  clay 
layers  the  dynamic  load  test  has  been  applied.  The 
comparisons  show  the  applicability  of  this  econom- 
ic test  method  for  bored  piles.  (Author's  abstract) 
W90-00262 


RUBBER  WATERTIGHT  FACINGS  FROM 
TIRE  PRODUCTION  WASTES. 

V.  V.  Aleksandryan,  B.  K.  Lalazarov,  and  R.  A. 

Alaverdyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.   12,  p  703-704,  June   1989.   1   ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12,  p 

40-41,  December,  1988. 

Descriptors:  "Reservoirs,  "Reservoir  linings, 
"Seepage,  "Seepage  control,  Construction, 
Strength,  Thermal  stability,  Permeability,  Tire 
production  wastes. 

Control  of  seepage  losses  from  water  bodies  and 
reservoirs  is  a  continuing  problem  in  water  man- 
agement construction.  The  possibility  of  using 
sheets  made  from  tire  production  wastes  as  water- 
tight facings  has  been  investigated  in  regard  to  the 
physical,  mechanical,  chemical,  technological,  and 
service  properties  of  the  material.  In  order  to  solve 
a  number  of  problems  and  to  test  the  proposed 
material,  an  artificial  water  body  with  a  depth  of  2 
m  was  faced  with  sheets.  The  facing  was  carried 
out  by:  leveling  the  base;  unrolling  and  spreading 
the  rolls  along  the  bottom  and  slopes  of  the  water 
body;  applying  the  cement  along  the  edges  of  the 
sheets  on  the  overlap  width,  rolling  the  joint;  and 
covering  the  facing  with  a  protective  soil  layer. 
The  results  of  the  laboratory  and  field  tests  indi- 
cate the  proposed  material  is  suitable  as  a  water- 
tight facing.  Facings  of  rubber  tire  production 
wastes  are  water  stable,  impermeable,  sufficiently 
strong,  elastic,  frost-resistant,  heat-resistant,  and 
stable  in  aggressive  and  biological  media.  Sheets 
with  a  thickness  of  0.2-0.3  cm  completely  meet  the 
requirements  imposed  on  roll  materials  used  in 
watertight  coatings.  (White-Reimer-PTT) 
W90-O0790 


POLYNOMIAL  REGRESSION  TO  FORECAST 
EARTH  DAM  PIEZOMETER  LEVELS. 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8C. 

W90-00880 
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EFFECT  OF  WATER  QUALITY  ON  SURVIVAL 
OF  LAHONTAN  CUTTHROAT  TROUT  EGGS 
IN  THE  TRUCKEE  RIVER,  WEST-CENTRAL 
NEVADA  AND  EASTERN  CALIFORNIA. 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00222 


ATLANTIC  SALMON  (SALMO  SALAR) 
SMOLT  PRODUCTION  IN  A  NEWFOUND- 
LAND RIVER  SYSTEM  CHARACTERIZED  BY 
LACUSTRINE  HABITAT. 

Department  of  Fisheries  and  Oceans,  St.  John's 


(Newfoundland).  Science  Branch 
M.  F.  O'Connell,  and  E.  G  M  Ash 
Internationale  Revue  der  Gesamten  Hydrobioloeie 
IGHYAZ,  Vol   7,  No   I,  p  73-82,  1989  4  fig,  1  tab 
26  ref 

Descriptors:  "Salmon,  "Smolt,  "Spawning,  "La- 
custrine environment,  Aquatic  habitats,  Productiv- 
ity, Morphometry,  Newfoundland 

Anadromous  Atlantic  salmon  smolt  production 
was  determined  for  a  portion  of  an  insular  New- 
foundland river  system  consisting  almost  entirely 
of  lacustrine  environment  Production  attributable 
to  lacustrine  habitat  was  estimated  to  be  10.1 
smolts/ha.  This  represents  the  first  such  determina- 
tion for  a  naturally  spawning  population  of  anadro- 
mous Atlantic  salmon  for  insular  Newfoundland  It 
is  not  known,  however,  if  this  value  represents 
production  at  carrying  capacity.  There  are  prob- 
ably differences  in  productivity  among  lakes  result- 
ing from  differences  in  morphometry,  especially  in 
relation  to  the  amount  of  shoreline  littoral  area 
available.  Inter-lake  comparisons  of  smolt  produc- 
tion expressed  in  terms  of  total  surface  area  could 
be  misleading.  Further  research  is  required  to 
define  production  in  terms  of  the  relative  contribu- 
tion of  different  lentic  areas.  Also,  annual  variation 
in  production  requires  further  assessment.  (Au- 
thor's abstract) 
W90-00407 


POPULATION  DYNAMICS  OF  UNEXPLOrT- 

ED   LAKE   WHITEFISH   (COREGONUS   CLU- 

PEAFORMIS)    IN    ONE    EXPERIMENTALLY 

FERTILIZED  LAKE  AND  THREE  EXPLOITED 

LAKES. 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

K.  H.  Mills,  and  S.  M.  Chalanchuk. 

Finnish  Fisheries  Research  FNFRAK,  Vol.  1988, 

No.  9,  p  145-153,  1988.  5  fig,  2  tab,  23  ref. 

Descriptors:  "Eutrophication,  "Whitefish,  "Fish 
populations,  "Population  dynamics,  "Lake  fisher- 
ies, "Fertilization,  Phosphorus,  Nutrients,  Growth, 
Experimental  Lakes  Area,  Ontario,  Canada. 

Unexploited  lake  whitefish  populations  were  stud- 
ied in  4  lakes  at  the  Experimental  Lakes  Area, 
northwestern  Ontario.  One  lake  was  divided  into 
halves  and  each  half  was  fertilized  with  a  different 
combination  of  nutrients.  The  lake  whitefish  popu- 
lation in  each  basin  was  studied  during  8  yr  of 
fertilization  with  phosphorus,  nitrogen,  and  carbon 
and  3  yr  post-fertilization.  The  fish  populations  in  3 
other  lakes  were  exploited  at  rates  varying  from 
26-63%.  Lake  whitefish  growth  increased  in  one 
fertilized  basin  and  in  2  exploited  lakes.  Recruit- 
ment increased  in  all  exploited  lakes  and  in  one 
fertilized  basin.  (Author's  abstract) 
W90-00611 


PROPOSED  BIOLOGICAL  MANAGEMENT 
OF  MYSIS  RELICTA  IN  COLORADO  LAKES 
AND  RESERVOIRS. 

Colorado  Div.  of  Wildlife,  Grand  Junction. 

P.  L.  Martinez. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  9,  No.  1,  p  1-11,  Winter  1989.  1 

fig,  4  tab,  91  ref. 

Descriptors:  "Limnology,  "Reservoir  fisheries, 
"Lake  fisheries,  "Fish  food  organisms,  "Shrimp, 
Predation,  Trout,  Kokanee,  Sculpin,  Colorado. 

The  opossum  shrimp  Mysis  relicta  has  been  intro- 
duced into  many  lakes  and  reservoirs  outside  its 
native  range  to  supplement  the  prey  bases  for  fish. 
Colorado  has  received  more  introductions  of  the 
mysid  than  any  other  state  or  province  in  western 
North  America,  but  not  all  of  these  introductions 
have  been  beneficial  or  innocuous.  Mysid  preda- 
tion on  zooplankton,  particularly  cladocerans,  has 
resulted  in  diminished  food  for  some  fishes,  espe- 
cially for  planktivores  such  as  the  kokanee  Oncor- 
hynchus  nerka  and  small  trout  Oncorhynchus  spp. 
Few  fishes  forage  on  the  often  abundant  popula- 
tions of  introduced  mysids.  Management  options 
are  limited  in  lakes  where  M.  relicta  competes  for, 
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or  has  eliminated,  the  large  zooplankters  eaten  by 
fish.  The  mysid  has  shown  enough  vagility  to 
expand  its  nonnative  range  and  may  harm  fisheries 
in  waters  that  it  enters.  Because  its  eradication  is 
not  now  feasible,  the  development  of  strategies  to 
control  or  benefit  from  established  mysid  popula- 
tions is  warranted.  Biological  controls  appear  most 
feasible.  Amphipods  and  fishes  that  have  the  po- 
tential to  control  or  benefit  from  nuisance  mysids 
through  competition  or  predation  are  candidates 
for  introduction.  Of  the  13  species  examined,  the 
deepwater  sculpin  Myoxocephalus  thompsoni  was 
the  first  choice  for  introduction  into  waters  con- 
taining established  mysids.  This  choice  was  based 
on  its  potential  to  either  control  mysid  numbers  or 
channel  mysid  production  to  predators  with  little 
or  no  adverse  effects  on  the  rest  of  the  community. 
(Author's  abstract) 
W90-00614 


PROPORTIONS  OF  HATCHERY-  AND  NATU- 
RALLY PRODUCED  STEELHEAD  SMOLTS 
MIGRATING  PAST  ROCK  ISLAND  DAM,  CO- 
LUMBIA RIVER,  WASHINGTON. 

Public  Utility  District  No.   1  of  Chelan  County, 

Wenatchee,  WA. 

C.  M.  Peven,  and  S.  G.  Hays. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  9,  No.  1,  p  53-59,  Winter  1989.  2 

fig,  4  tab,  19ref. 

Descriptors:  *Salmon,  *Smolt,  *Fish  migration, 
•Columbia  River,  *Fish  hatcheries,  *Fish  manage- 
ment, Mortality,  Survival,  Spawning,  Fish  eggs, 
Washington. 

Proportions  of  hatchery-  and  naturally  produced 
fish  contributing  to  the  outmigrant  run  of  steelhead 
smolts  Oncorhynchus  mykiss  (formerly  Salmo 
gairdneri)  were  estimated  from  data  collected  at 
the  Rock  Island  Dam  bypass  trap  between  1  April 
and  30  June  1986.  Hatchery  fish,  which  averaged 
28  mm  longer  than  naturally  produced  fish,  made 
up  72.5%  of  the  run.  Two  methods  were  used  to 
estimate  the  total  run  size.  One  was  the  'life-histo- 
ry' method  based  on  the  number  of  spawning 
adults  and  survival  rates;  the  other  was  the  Peter- 
son mark-recapture  method  in  which  hatchery  fish 
with  clipped  adipose  fins  formed  the  marked 
group.  The  two  resulting  estimates  were  904,689 
and  904,729  fish,  respectively.  Sensitivity  analyses 
were  performed  on  variables  that  affected  the  natu- 
ral production  and  total  run  size  estimates.  The 
analysis  suggested  that  estimates  of  mortality  relat- 
ed to  dam  passage  and  egg-to-smolt  survival  have 
the  greatest  effect  on  the  run  size  estimations. 
(Author's  abstract) 
W90-00615 


EFFECTS  OF  FLOW  AND  WEIR  DESIGN  ON 
THE  PASSAGE  BEHAVIOR  OF  AMERICAN 
SHAD  AND  SALMONIDS  IN  AN  EXPERIMEN- 
TAL FISH  LADDER. 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

B.  Monk,  D.  Weaver,  C.  Thompson,  and  F. 

Ossiander. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  9,  No.  1,  p  60-67,  Winter  1989.  4 

fig,  3  tab,  10  ref. 

Descriptors:  *Fish  passages,  *Fish  ladders,  *Weirs, 
•Flow  characteristics,  *Dam  design,  *Shad, 
•Salmon,  John  Day  Dam,  Columbia  River,  Wash- 
ington. 

During  the  1960s,  as  more  dams  went  into  full 
operation  on  the  Columbia  River,  it  was  discov- 
ered that  the  passage  of  American  shad  Alosa 
sapidissima  was  restricted  or  completely  blocked 
through  the  regulating  sections  of  some  of  the  fish 
ladders.  To  study  the  problem,  a  full-scale  labora- 
tory model  of  6  pools  of  the  regulating  section  of 
the  fish  ladders  at  John  Day  Dam  was  built.  Amer- 
ican shad,  chinook  salmon  Oncorhynchus 
tshawytscha,  sockeye  salmon  O.  nerka,  and  steel- 
head  O.  mykiss  (formerly  Salmo  gairdneri)  were 
counted  and  timed  through  various  weir  designs  at 
different  heads.  American  shad  oriented  toward 
surface  flows,  tending  to  reject  submerged  orifices 
as  shallow  as  2  m.  The  amount  of  time  spent  in  the 


ladder  by  shad  depended  on  the  head  between 
pools.  The  species  of  salmonids  tested  were  not 
significantly  impeded  by  any  of  the  weir  designs  or 
head  differentials.  The  results  of  these  studies  were 
used  to  develop  new  design  criteria  for  the  regulat- 
ing sections  of  fish  ladders.  These  criteria  have 
been  used  in  modifications  of  existing  structures 
and  in  the  design  of  new  facilities.  (Author's  ab- 
stract) 
W90-00616 


POPULATION  SIZE  AND  STATUS  OF  THE 
RAZORBACK  SUCKER  IN  THE  GREAT  RIVER 
BASIN,  UTAH  AND  COLORADO. 

Fish  and  Wildlife  Service,  Vernal,  UT.  Colorado 

River  Fishes  Project. 

S.  H.  Lanigan,  and  H.  M.  Tyus. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  9,  No.  1,  p  68-73,  Winter  1989.  2 

fig,  2  tab,  16  ref. 

Descriptors:  *Sucker,  *Fish  populations,  •Popula- 
tion dynamics,  Green  River,  Utah,  Colorado, 
Dams,  Canyons. 

The  status  of  the  razorback  sucker  Xyrauchen 
texanus  in  the  Green  River,  Utah,  was  evaluated 
with  capture-recapture  data  collected  from  1980- 
88.  The  razorback  sucker  population  in  the  upper 
Green  River  (river  kilometers  282-555)  was  esti- 
mated at  948  fish  (95%  confidence  interval,  758- 
1138),  based  on  a  total  of  410  fish  captured  (68 
recaptured).  Razorback  sucker  in  the  lower  Green 
River  (km  0-211)  were  extremely  rare;  their  num- 
bers were  too  small  (13  fish  captured,  1  recap- 
tured) to  allow  a  reliable  population  estimate.  Gray 
and  lower  Desolation  canyons  separated  the  upper 
and  lower  Green  River  razorback  sucker  popula- 
tions. These  canyons  and  a  low  diversion  dam 
appeared  to  be  barriers  to  fish  movement.  The 
absence  of  the  razorback  sucker  in  Gray  and  lower 
Desolation  canyons  (km  211-282)  suggested  a  lack 
of  suitable  habitat.  The  Green  River  supports  the 
largest  known  population  of  razorback  suckers 
among  the  species'  native  riverine  habitats.  How- 
ever, low  population  density  and  recruitment,  as 
well  as  habitat  alteration,  mandate  increased  re- 
search and  management  efforts  to  save  this  popula- 
tion. (Author's  abstract) 
W90-00617 


PUMPING  ALKALINE  GROUNDWATER  TO 
RESTORE  A  PUT-AND-TAKE  TROUT  FISH- 
ERY IN  A  STREAM  ACIDIFIED  BY  ATMOS- 
PHERIC DEPOSITION. 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
C.  J.  Gagen,  W.  E.  Sharpe,  D.  R.  DeWalle,  and 
W.  G.  Kimmel. 

North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  9,  No.  1,  p  92-100,  Winter  1989.  2 
fig,  5  tab,  33  ref. 

Descriptors:  *Water  pollution  treatment,  *Stream 
fisheries,  *Trout,  *Acid  rain  effects,  *Alkaline 
water,  'Groundwater,  *Fish  migration,  Water 
chemistry,  Acidity,  Aluminum,  Hydrogen  ion  con- 
centration, Wells,  Runoff,  Sport  fishing,  Linn  Run, 
Pennsylvania. 

The  purpose  of  this  study  was  to  pump  alkaline 
groundwater  into  Linn  Run  in  southwestern  Penn- 
sylvania to  neutralize  acidity,  reduce  dissolved  alu- 
minum concentrations,  and  protect  stocked  brown 
trout  Salmo  trutta  and  brook  trout  Salvelinus  fon- 
tinalis  during  the  springs  of  1985-86.  A  regression 
model  was  used  to  estimate  the  groundwater 
volume  needed  to  maintain  predetermined  stream 
pH  levels  for  a  given  streamflow.  Equal  numbers 
of  brook  and  brown  trout  were  stocked  in  a  treat- 
ment stream  section  influenced  by  the  wells  and  a 
naturally  alkaline  downstream  reference  section 
before  and  during  the  fishing  season  each  year. 
Groundwater  addition  increased  mean  stream  pH 
from  4.9  upstream  of  the  wells  to  6.0  in  the  treat- 
ment section  and  reduced  mean  dissolved  alumi- 
num from  0.36  mg/L  to  0.03  mg/L  above  and 
below  the  wells,  respectively.  A  large  runoff  epi- 
sode following  the  1985  preseason  stocking  over- 
whelmed the  capacity  of  the  wells  to  neutralize 
Linn   Run,   causing   at   least   25%   mortality   and 
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reducing  the  catch  rate  of  brown  trout  in  the 
treatment  section.  No  mortality  of  caged  trout 
occurred  in  the  treatment  section  except  during 
this  large  runoff  event.  However,  mortality  was 
rapid  for  caged  trout  upstream  of  the  wells;  median 
survival  times  were  67  and  29  h  for  brook  and 
brown  trout,  respectively.  Otherwise,  angler  catch 
rates  and  trout  harvest  were  not  significantly  dif- 
ferent between  the  treated  and  reference  sections. 
Electrofishing  surveys  revealed  greater  down- 
stream than  upstream  movement  of  stocked  trout, 
which  may  indicate  a  response  to  water  chemistry. 
Alkaline  groundwater  additions  also  caused  an  in- 
crease in  the  density  of  native  brook  trout  in  the 
treatment  section  via  upstream  migration  from 
downstream  refuges  influenced  by  groundwater. 
(Author's  abstract) 
W90-00618 


DISTRIBUTION  AND  ABUNDANCE  OF 
FISHES  ASSOCIATED  WITH  SUBMERSED 
AQUATIC  PLANTS  IN  THE  POTOMAC 
RIVER. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00619 


QUALITY  OF  THE  GROUND  WATER 
AROUND  THE  LOWER  REACHES  OF  THE 
MIYA  RIVER. 

National    Research    Inst,    of    Aquaculture,    Mie 

(Japan). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-00649 


FOOD    OF   FORAGE    FISHES    IN   WESTERN 
LAKE  ERIE,  1975-76. 

Fish  and  Wildlife  Service,  Sandusky,  OH.  Biologi- 
cal Station. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-00841 


AGE  VERIFICATION  OF  WALLEYES  FROM 
LAKE  OF  THE  WOODS,  MINNESOTA. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00847 


FACTORS  AFFECTING  RECRUITMENT  AND 
MORTALITY  RATES  OF  RAINBOW  SMELT 
(OSMERUS  MORDAX)  IN  LAKE  ERIE,  1963-85. 

Ontario   Ministry   of  Natural   Resources,   Maple. 

Fisheries  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00852 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


WATER  RESEARCH  IN  AUSTRALIA:  CUR- 
RENT PROJECTS  1987. 

Department  of  Primary  Industry,  Canberra  (Aus- 
tralia). 
1988.  159p. 

Descriptors:  *Bibliographies,  *Australia,  *Water 
resources  institutes,  Research  priorities,  Informa- 
tion exchange,  Data  storage  and  retrieval. 

This  1987  edition  of  an  annual  publication  incorpo- 
rates about  1000  summaries  of  water  related  re- 
search organizations.  Research  projects  are 
grouped  according  to  broad  subject  categories,  and 
within  these  are  listed  in  alphabetical  order  by 
project  title.  Two  indexes  allow  retrieval  by  the 
names  of  members  of  the  research  team  and  the 
organizations  carrying  out  or  sponsoring  the  re- 
search, and  by  subject,  using  terms  from  AQUA- 
LINE  thesaurus  and  additional  Australian  terms. 
Information  included  in  the  publication  is  taken 
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from    the    Australian    computerized    data    base, 
STREAMLINE.  (Author's  abstract) 
W90-00146 


WATER  RESEARCH  IN  AUSTRALIA:  CUR- 
RENT PROJECTS  1988. 

Department  of  Primary  Industry,  Canberra  (Aus- 
tralia). 
1989.  163p. 

Descriptors:  'Bibliographies,  'Australia,  *Water 
resources  institutes,  Research  priorities,  Informa- 
tion exchange,  Data  storage  and  retrieval. 

This  1988  edition  of  an  annual  publication  incorpo- 
rates about  1000  summaries  of  water  related  re- 
search organizations.  Research  projects  are 
grouped  according  to  broad  subject  categories,  and 
within  these  are  listed  in  alphabetical  order  by 
project  title.  Two  indexes  allow  retrieval  by  the 
names  of  members  of  the  research  team  and  the 
organizations  carrying  out  or  sponsoring  the  re- 
search, and  by  subject,  using  terms  from  AQUA- 
LINE  thesaurus  and  additional  Australian  terms. 
Information  included  in  the  publication  is  taken 
from  the  Australian  computerized  data  base, 
STREAMLINE.  (Author's  abstract) 
W90-00147 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


WATER    RESEARCH    IN    AUSTRALIA:    CUR- 
RENT PROJECTS  1987. 

Department  of  Primary  Industry,  Canberra  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  9C. 
W90-00146 


WATER    RESEARCH    IN   AUSTRALIA:   CUR- 
RENT PROJECTS  1988. 

Department  of  Primary  Industry,  Canberra  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  9C. 
W90-00147 


10D.  Specialized  Information 
Center  Services 


BUREAU'S  DATA  BANK-HOW  IT  WORKS. 

Bureau  of  Meteorology,  Melbourne  (Australia). 


For  primary  bibliographic  entry  see  Field  7C 
W90-00119 


REMISS:  RESEARCH  MANAGEMENT  INFOR- 
MATION SYSTEM. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

N.  R.  Sumner,  and  A.  A.  Curtis. 

Technical   Memorandum  88/15,   December   1988. 

74p,  2  tab,  8  ref,  5  append. 

Descriptors:  'Management  information  systems, 
'Computer  programs,  'Management  planning,  'In- 
formation systems,  'Database,  'Data  storage  and 
retrieval,  Information  retrieval,  Information  ex- 
change, Research  priorities. 

A  Commonwealth  Scientific  and  Industrial  Re- 
search Organization  (CSIRO)  Division  must  be 
able  to  meet  information  requirements  originating 
from  within  and  from  outside  the  Division.  In 
addition  to  meeting  these  information  require- 
ments, a  management  information  system  such  as 
the  Research  Management  Information  System 
(REMISS)  gives  the  Division  centralized  control 
of  its  operations.  All  information  relevant  to  the 
Division's  operations  are  stored  in  one  database. 
REMISS  applications  to  data  entry,  editing,  re- 
ports, and  forms,  and  the  REMISS  database  are 
described  within  the  text  of  this  report.  Appendi- 
ces present:  REMISS  menu  structure;  REMISS 
database  schema;  initial  forecast  forms,  annual  esti- 
mate forms,  and  examples  of  REMISS  reports. 
(Lantz-PTT) 
W90-00129 


HAZARDOUS  MATERIALS:  MICROBIOLOGI- 
CAL DECOMPOSITION,  JANUARY,  1978- 
AUGUST,  1988:  CITATIONS  FROM  THE  LIFE 
SCIENCES  COLLECTION  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-00178 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY, 1978-SEPTEMBER,  1988:  CITATIONS 
FROM  THE  LIFE  SCIENCES  COLLECTION 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-00179 


OIL   SPILL   RECOVERY:   OIL   BOOMS   AND 
SKIMMERS,  JANUARY,  1971-OCTOBER,  1988: 


CITATIONS  FROM  THE  U.S.  PATENT  BIBLI- 
OGRAPHIC DATABASE 

National    Technical   Information   Service,   Spring- 
field, VA 

For   primary   bibliographic   entry   see   Field    5G 
W90-00183 


ACID  PRECIPITATION:  EFFECTS  ON  FRESH 
WATER  ECOSYSTEMS,  JANUARY,  1978-SEP- 
TEMBER 1988:  CITATIONS  FROM  THE  LIFE 
SCIENCES  COLLECTION  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00192 


ADVANCED  INFORMATION  SYSTEM  OF  WA- 
TERWORKS, (IN  JAPANESE). 

For  primary  bibliographic  entry  see  Field  5F. 
W90-00255 


CHROMATOGRAPHY  FOR  WATER  POLLU- 
TION ANALYSIS,  JANUARY,  1977-OCTOBER, 
1988:  CITATIONS  FROM  THE  ENERGY  DATA 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-00256 


10F.  Preparation  Of  Reviews 


REVIEW  OF  THE  SELENIUM  HEALTH  CRI- 
TERIA DOCUMENT. 

Environmental    Protection   Agency,    Washington, 

DC.  Science  Advisory  Board. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-00090 


INTERIM:  SELECTED  CHEMICAL  RE- 
SEARCH REPORTED  BETWEEN  CONFER- 
ENCES FIVE  AND  SIX. 

Oak  Ridge  National  Lab.,  TN. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-00092 


SEDIMENT-WATER  INTERACTIONS  AND 
CONTAMINANTS  IN  CORPS  OF  ENGINEERS 
RESERVOIR  PROJECTS. 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-00098 
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ABSORPTION 

Improvements     in     Soil     Absorption     Trench 

Design. 

W90-00665  5D 

Bioavailable  Metal  Uptake  Rate  in  Urban  Storm- 
water  Determined  by  Dialysis  with  Receiving 
Resins. 
W90-00735  5B 

ACID  LAKES 

'Red  Herring'  Lakes  and  Streams  in  the  Acid- 

Rain  Literature. 

W90-00556  5B 

ACID  MINE  DRAINAGE 

Geohydrologic  Setting  of  the  Miami  Wash-Pinal 
Creek  Acidic  Ground-Water  Study  Area  near 
Globe,  Arizona. 
W90-00042  2F 

Neutralization  of  Acidic  Ground  Water  in  East- 
ern Arizona. 
W90-0OO43  5B 

Arsenic   Species   in   Ground   Water   and  Pore 

Waters  in  Stream  Sediments  Affected  by  Mine 
Drainage  in  Montana  and  Colorado. 

W90-00044  5B 

ACID  MINE  WATER 

Tailings  from  Coal  Mining.  Weathering  and  So- 
lution Processes  in  the  Tailings  as  Illustrated  by 
Lysimeter  Experiments  (Die  Abgange  des  Stein- 
kohlenbergbaus.  Verwitterungs  und  Losungs- 
vorgange  im  Bergematerial,  Dargestellt  an  Lysi- 
meterversuchen). 
W90-00180  5B 

ACID  RAIN 

Acid  Rain   1986:  A  Handbook  for  States  and 

Provinces. 

W90-00063  5B 

Pollutants  in  the  Air  and  Acids  in  the  Rain: 
Influences  on  Our  Natural  Environment  and  a 
Challenge  for  Every  Industrial  Society. 
W90-00064  5B 

Effectiveness  of  Liming  to  Mitigate  Lake- Water- 
shed Acidification. 
W90-00065  5G 


Save  the  Rain. 
W90-0OO66 


5G 


Acid  Deposition:  Research,  Information,  Policy: 
A  Colloquium.  The  Role  of  Research  in  Policy 
Development:  An  Industrial  Perspective. 
W90-0OO67  5B 

Florida  Acid  Deposition  Research  Program. 
W90-0OO68  5C 


Acid  Deposition  Research  and  Policy. 
W90-00069 


5B 


Atmospheric  Deposition;  North  Dakota's  Expe- 
rience. 
W90-0OO70  5A 

Legislating  a  Fair  and  Effective  National  Acid 
Deposition  Control  Program:  An  Ohio  Perspec- 
tive. 
W90-00071  5G 

Acid  Deposition  Program:  Scope  of  Work. 
W90-00072  5B 


Wisconsin  Acid  Deposition  Program. 
W90-00073 


5G 


Mapping  of  Soils  and   Bedrock   Sensitivity  to 

Acidic  Deposition  in  Manitoba. 

W90-00074  5C 

What  We  Know/What  We  Did/Why/What  We 

Will  Do  (about  Acid  Rain). 

W90-00075  5G 


Acid  Precipitation  Issue:  Have  We  Lost  Sight  of 

Past  Lessons. 

W90-00076  5G 

Effect  of  the  ASARCO  Smelter  Shutdown  on 
the  Acidity  of  Rainfall  in  the  Puget  Sound  Area. 
W90-0OO93  5B 

Acid  Rain:  Delays  and  Management  Changes  in 

the  Federal  Research  Program. 

W90-00138  5B 

Historical  and  Future  Emissions  of  Acidic  Dep- 
osition Precursors  from  Man-Made  Sources. 
W90-00151  5B 

Import   and  Export   of  Acid   Pollution   in  the 

Netherlands  (Import   en   Export   van   Zuur   in 

Nederland). 

W90-00184  5B 


Review  of  Acid  Rain  Models  for  Europe. 
W90-00233 


5B 


Liming  Project  Haerskogen  1976-1986:  Water 
Chemical  and  Biologic  Response  on  Liming  in 
Seven  West  Swedish  Lakes  (Kalkningsprojektet 
Harskogen  1976-1986:  Vattenkemisk  och  Bilo- 
gisk  Respons  pa  kalkningsatgarder  i  sju  Vasts- 
venska  Sjoar). 
W90-0O270  5G 

Effects  of  Acid  Deposition  on  the  Catchment 
Area  of  Lake  Marsjoen-Basic  Study  (Happaman 
Laskeuman        Vaikutuksista        Marsjon-Jarven 
Valuma-Alufella  Pruselvitys). 
W90-00276  5C 

Acid  Rain,  Cation  Dissolution,  and  Sulphate  Re- 
tention In  Three  Tropical  Soils. 
W90-0O323  5C 

Relation    Between   Anthropogenic    S02   Emis- 
sions and  Concentration  of  Sulfate  in  Air  and 
Precipitation. 
W90-00343  5B 

Hydroxyalkylsulfonate  Formation:  Its  Role  as  a 
S(IV)  Reservoir  in  Atmospheric  Water  Drop- 
lets. 
W90-00344  5B 

Cloudwater    Chemistry    in    Sequoia    National 

Park. 

W90-00345  2B 

Evaluation  of  the  Effect  of  Reductions  in  Ambi- 
ent Levels  of  Primary  Pollutants  on  Sulfate  and 
Nitrate  Wet  Deposition. 
W90-00346  5B 

Evaluation    of   Precipitation    Chemistry    Siting 
Criteria  Using  Paired   Stations  from  Northern 
Main  and  Southeastern  Texas. 
W90-00347  7A 

Deposition  of  the  Most  Acidifying  Components 

in  The   Netherlands  During   the   Period    1980- 

1986. 

W90-00348  5B 

Nutrient  Flux  Through  a  Loblolly  Pine  Forest 

Floor  Using  Simulated  Rainfall. 

W90-00388  5B 

'Red  Herring'  Lakes  and  Streams  in  the  Acid- 

Rain  Literature. 

W90-00556  5B 

Chemical  and  Physical  Characteristics  of  Rain- 
fall in  Venice.  Influence  of  the  Sampling  Method 
on  the  Reliability  of  the  Data. 
W90-OO56O  5B 

Weathering  Rates  and  Sr87/Sr86  Ratios:  An  Iso- 

topic  Approach. 

W90-00578  2K 


Estimation  of  pH  Optima  and  Tolerances  of 
Diatoms  in  Lake  Sediments  by  the  Methods  of 
Weighted  Averaging,  Least  Squares  and  Maxi- 
mum Likelihood,  and  Their  Use  for  the  Predic- 
tion of  Lake  Acidity. 
W90-00592  2H 

Role  of  Organic  Acids  in  the  Acidification  of 

Surface  Waters  in  the  Eastern  U.S. 

W90-00641  2K 

Method  for  Evaluation  of  Acidic  Sulfate  and 

Nitrate  in  Precipitation. 

W90-00643  5A 

Acid  Rain  and  its  Effects  on  Sediments  in  Lakes 

and  Streams. 

W90-00722  5C 

Detectability  of  Step  Trends  in  the  Rate  of  At- 
mospheric Sulphate  Deposition. 
W90-00801  5  A 

Influence  of  03,  Rainfall  Acidity,  and  Soil  Mg 
Status  on  Growth  and  Ectomycorrhizal  Coloni- 
zation of  Loblolly  Pine  Roots. 
W90-00807  5C 

Geochemical    Studies  in    a    Remote    Scottish 

Upland  Catchment  II.  Streamwater  Chemistry 
During  Snow-Melt. 

W90-00809  5B 

Acidifying  Potential  of  Atmospheric  Deposition 

in  Canada. 

W90-00810  5B 

Chemical  Composition  of  Rainfall  in  a  City  of 

Northern  Spain. 

W90-00812  5B 

Trace   Inorganic   Species   in   Precipitation   and 

Their   Potential   use  in  Source  Apportionment 

Studies. 

W90-00818  5B 

Liquid  Chromatography   System   for  Measure- 
ment of  Organic  Acids  in  Precipitation. 
W90-00857  5A 

Simultaneous    Determination    of   C1-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples   by    High-Performance    Liquid 
Chromatography. 
W90-00862  5A 

Holding  Time  for  Samples  from  a  Few  Selected 

Lakes  and  Streams:  Effects  on  Twenty-Five  (25) 

Analytes. 

W90-00865  5A 

Storm  Period  Hydrochemical   Response   in  an 

Unforested  Scottish  Catchment. 

W90-00937  5B 

Ion   Elution   Through    Shallow    Homogeneous 

Snow. 

W90-00952  5B 

ACID  RAIN  EFFECTS 

Pollutants  in  the  Air  and  Acids  in  the  Rain: 
Influences  on  Our  Natural  Environment  and  a 
Challenge  for  Every  Industrial  Society. 
W90-00064  5B 

Florida  Acid  Deposition  Research  Program. 
W9O-O0O68  5C 

Atmospheric  Deposition;  North  Dakota's  Expe- 
rience. 
W90-00070  5A 

Mapping  of  Soils  and   Bedrock   Sensitivity   to 

Acidic  Deposition  in  Manitoba. 

W90-00074  5C 
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Mercury   Levels   in    Walleyes   from   Wisconsin 
Lakes  of  Different  Water  and  Sediment  Chemis- 
try Characteristics. 
W90-00078  5B 

Acid  Precipitation:  Effects  on  Fresh  Water  Eco- 
systems,  January,    1978-September    1988:   Cita- 
tions from  the  Life  Sciences  Collection  Data- 
base. 
W90-00192  5C 

Acid  Rain,  Cation  Dissolution,  and  Sulphate  Re- 
tention In  Three  Tropical  Soils. 
W90-00323  5c 

Effects    of    Some    Chemical    Factors    on    the 
Larvae  and   Adults  of  Scapharca  broughtonii 
(Schrenek),  (in  Chinese). 
W90-00374  5C 

Nutrient  Flux  Through  a  Loblolly  Pine  Forest 

Floor  Using  Simulated  Rainfall. 

W90-O0388  5B 

Relationship  Between  Sedimentary  Diatom  As- 
semblages  and    Lakewater   pH    in    35   Quebec 
Lakes,  Canada. 
W90-00591  2H 

Pumping  Alkaline  Groundwater  to  Restore  a 
Put-and-Take  Trout  Fishery  in  a  Stream  Acidi- 
fied by  Atmospheric  Deposition. 
W90-00618  si 

Effects  of  Acidic  Precipitation,  03,  and  Soil  Mg 
Status  on  Throughfall,  Soil,  and  Seedling  Lob- 
lolly Pine  Nutrient  Concentrations. 
W90-00648  5C 

Acid  Rain  and  its  Effects  on  Sediments  in  Lakes 

and  Streams. 

W90-00722  5C 

Trace    Element    Concentrations  in    Fish    from 

Three   Adirondack   Lakes   with  Different   pH 

Values. 

W90-00800  5B 

Detectability  of  Step  Trends  in  the  Rate  of  At- 
mospheric Sulphate  Deposition. 
W90-00801  5A 

Water  Uptake  by  Black  Spruce  Seedlings  from 
Rooting  Media  (Solution,  Sand,  Peat)  Treated 
with  Inorganic  and  Oxalated  Aluminum. 
W90-00803  5C 

Chronic  Effects  of  Low  pH  and  Elevated  Alu- 
minum on  Survival,  Maturation,  Spawning  and 
Embryo-Larval   Development   of  the   Fathead 
Minnow  in  Soft  Water. 
W90-00813  5C 

Acidification  and  Otter  (Lutra  lutra)  Distribu- 
tion in  Scotland. 
W90-00816  5C 

Occurrence    and    Speciation    of    Beryllium    in 

Acidified  Freshwaters. 

W90-00827  5B 

Soil  Effects  on  Water  Chemistry  in  Three  Adja- 
cent Upland  Streams  at  Glendye  in  Northeast 
Scotland. 
W90-00912  5B 

Calcium  Budgets  for  Catchments  as  Interpreted 

by  Strontium  Isotopes. 

W90-00918  2K 

ACID  STREAMS 

Geochemical    Studies    in    a    Remote    Scottish 
Upland  Catchment  II.  Streamwater  Chemistry 
During  Snow-Melt. 
W90-00809  5B 

Acidification  and  Otter  (Lutra  lutra)  Distribu- 
tion in  Scotland. 
W90-00816  5C 


ACIDIC  SOILS 

Effects  of  Acidic  Precipitation,  03,  and  Soil  Mg 
Status  on  Throughfall,  Soil,  and  Seedling  Lob- 
lolly Pine  Nutrient  Concentrations. 
W90-00648  5C 

ACIDIC  WATER 

Geohydrologic  Setting  of  the  Miami  Wash-Pinal 
Creek  Acidic  Ground-Water  Study  Area  near 
Globe,  Arizona. 
W90-00042  2F 

Neutralization  of  Acidic  Ground  Water  in  East- 
ern Arizona. 
W90-00043  5B 

Liming  Project  Haerskogen  1976-1986:  Water 
Chemical  and  Biologic  Response  on  Liming  in 
Seven  West  Swedish  Lakes  (Kalkningsprojektet 
Harskogen  1976-1986:  Vattenkemisk  och  Bilo- 
gisk  Respons  pa  kalkningsatgarder  i  sju  Vasts- 
venska  Sjoar). 
W90-00270  5G 

Quantitative  Structure-Toxic  Activity  Relation- 
ship of  Fatty  Acids  and  the  Sodium  Salts  to 
Aquatic  Organisms. 
W90-00442  5C 
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Sensitive  Screening  Bioassay  technique  for  the 
Toxicological  Assessment  of  Small  Quantities  of 
Contaminated  Bottom  or  Suspended  Sediments. 
W90-00736  7B 

BOUNDARY  CONDITIONS 

Effects  of  Boundary  Conditions  on  the  Steady- 
State  Response  of  Three  Hypothetical  Ground- 
Water  Systems-Results  and  Implications  of  Nu- 
merical Experiments. 
W90-0O22O  2F 

BRACKISH  WATER 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

Yangtze  Brackish  Water  Plume:  Circulation  and 

Diffusion. 

W90-00622  2L 

BRAIDED  STREAMS 

Modification  of  Bedload  Transport  Capacity  in 

Braided  Rivers  (Note). 

W90-00936  2J 

BRANCH  SEWERS 

Storm  Drain  Design:  Diffusive  Flood  Routing 

for  PCs. 

W90-00633  8A 

BRAZIL 

Behavior  of  Dissolved  Uranium  in  Groundwat- 
ers of  the  Morro  do  Ferro  Thorium  Deposit, 
Brazil. 

W90-00361  2F 

BREAKWATERS 

Study  of  a  Floating  Wave  Deflector  (Untersu- 
chung  eines  Schwimmenden  Wellenabweisers). 
W90-00266  8A 

Experimental  Investigations  of  Groin  Systems  of 

an  Unconventional  Layout. 

W90-00791  8  A 

BUFFER  ZONES 

Evaluation  of  the  Factors  Determining  the  Ef- 
fectiveness of  Water  Quality  Buffer  Zones. 
W90-00359  5G 

BULKING  SLUDGE 

Identification    of   Filamentous    Microorganisms 
from  Activated  Sludge:  A  Compromise  between 
Wishes,  Needs  and  Possibilities. 
W90-00422  5D 

Incidence  of  Sphaerotilus  natans  in  Laboratory 

Scale  Activated  Sludge  Systems. 

W90-00749  5D 

CADDISFLIES 

Resource  Utilization   of  Coexisting   Species  of 

Hydrophsychidae  (Trichoptera). 

W90-00342  2H 

CADMIUM 

Seasonal  Variation  in  Uptake  and  Retention  of 
Cadmium  in  the  Seaweed  Zostera  marina  L. 
from  the  Kiel  Fjord  (Western  Baltic  Sea) 
(Jahresgang,  Aufnahme  und  Verbleib  von  Cad- 
mium im  Seegras  Zostera  Marina  L.  aus  der 
Kieler  Forde  (Westliche  Ostsee)). 
W90-00260  5B 


Uptake  of  Cadmium  by  Marine  Bacteria. 
W90-00289 


5C 


Uptake  of  Nickel  and  Cadmium  by  Vegetables 

Grown  on  Soil  Amended  with  Different  Sewage 

Sludges. 

W90-00430  5E 

Study  of  Metal  Pollution  (Cd,  Cu,  Pb,  Zn) 
Along  the  Atlantic  Coast  of  Morocco  Between 
Kenitra   and   Temara   (Etude   De   la   Pollution 


Mettallique  (Cd,  Cu,  Pb,  Zn)  du  Littoral  Atlanti- 
que  Marocain  Entre  Kenitra  et  Temara). 
W90-00444  5B 

Effects  of  Cadmium  on  the  Feeding  Behavior  of 
the  Freshwater  Cladoceran  Moina  macrocopa. 
W90-00445  5C 

Studies  on  the  Removal  of  Some  Toxic  Metal 
Ions:   II.   Removal  of  Lead   and   Cadmium  by 
Montmorillonite  and  Kaolinite. 
W90-00490  5D 

Removal  of  Heavy  Metal  Ions  From  Aqueous 

Solutions  with  Melon  (Citrullus  vulgaris)  Seed 

Husks. 

W90-00533  5D 

Heavy  Metal  Accumulation  in  Small  Mammals 
following  Sewage  Sludge  Application  to  For- 
ests. 
W90-00570  5E 

Lead  and  Cadmium  in  Stone  Loach  (Noema- 
cheilus  barbatulus  L.)  from  Three  Rivers  in  Der- 
byshire. 
W90-00684  5B 

Cadmium  Soil  Sorption  at  Low  Concentrations: 

VII,    Effect   of   Stable    Solid   Waste   Leachate 

Complexes. 

W90-00802  5B 

Cadmium  Accumulation  in  Fiddler  Crabs  Uca 

annulipes  Latrelle  and  Uca  triangularis  (Milne 

Edwards). 

W90-00814  5B 

Fractionation  of  Particulate  Matter,  the  Trace 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

Lead    and    Cadmium    Loadings    to    the    Great 

Lakes  from  Precipitation. 

W90-00844  5B 

CALCASIEU  LAKE 

Spatial  and  Temporal  Variation  of  Heavy  Metals 
in  Sediment  Cores  from  the  Calcasieu  River/ 
Lake  Complex. 
W90-00808  5B 

CALCASIEU  RIVER 

Spatial  and  Temporal  Variation  of  Heavy  Metals 
in  Sediment  Cores  from  the  Calcasieu  River/ 
Lake  Complex. 
W90-00808  5B 

CALCITE 

Chemical  Modelling  Applications  to  Experimen- 
tal Recirculating  Streams. 
W90-00403  2K 

CALCIUM 

Groundwater  Chemistry  and  Cation  Budgets  of 
Tropical  Karst  Outcrops,  Peninsular  Malaysia:  I. 
Calcium  and  Magnesium. 
W90-00362  2K 

Coupling  of  Strontium  and  Calcium  Cycles  in 

Lake  Constance. 

W90-00721  2H 

Calcium  Budgets  for  Catchments  as  Interpreted 

by  Strontium  Isotopes. 

W90-00918  2K 

CALCIUM  CARBONATE 

Chemical  Modelling  Applications  to  Experimen- 
tal Recirculating  Streams. 
W90-OO4O3  2K 
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Calibration  of  Frequency-Domain  Electromag- 
netic Induction  Meters  and  their  Possible  Use  in 
Recharge  Studies. 
W90-00365  7B 

CALIFORNIA 

Microbial  Populations  and  Nutrient  Concentra- 
tions in  a  Jet-Fuel-Contaminated  Shallow  Aqui- 
fer at  Tustin,  California. 
W90-00059  5C 

Streamflow,  Sediment  Transport,  and  Nutrient 
Transport    at    Incline    Village,    Lake    Tahoe, 
Nevada,  1970-73. 
W90-00219  2E 

Effect  of  Water  Quality  on  Survival  of  Lahontan 
Cutthroat   Trout   Eggs   in   the  Truckee   River, 
West-Central  Nevada  and  Eastern  California. 
W90-00222  5C 

Guidelines   for   Selenium   in   Irrigation   Waters. 
W90-00563  5G 

Guidelines     for     Molybdenum     in     Irrigation 

Waters. 

W90-00564  5G 

Relation  of  Salinity  and  Selenium  in  Shallow 
Groundwater  to  Hydrologic  and  Geochemical 
Processes,  Western  San  Joaquin  Valley,  Califor- 
nia. 
W90-O0582  2F 

Slip-Lining    Avoids     Replacement     of    Break- 
Plagued  Sewer  Force  Main. 
W90-00794  5D 

Diversion    Project   Alleviates   Saltwater   Intru- 
sion. 
W90-00798  5G 

Organic  Markers  as  Source  Discriminants  and 

Sediment   Transport    Indicators    in    South  San 
Francisco  Bay,  California. 

W90-00854  5B 

CANADA 

Acid  Rain   1986:  A  Handbook  for  States  and 

Provinces. 

W90-00063  5B 

Acidifying  Potential  of  Atmospheric  Deposition 

in  Canada. 

W90-O0810  5B 

Inorganic     and     Methyl     Mercury     in     Inland 

Waters. 

W90-00825  5B 

CANALS 

Tidally  Generated  Residual  Currents  in  a  Sea 
Level    Canal    or    Tidal    Strait    with    Constant 
Breadth  and  Depth. 
W90-00322  2L 

CANOPY 

Canopy  Shading  Effects  on  Soil  Heat  and  Water 

Flow. 

W90-00378  2G 

CARBOFURAN 

Carbofuran  Transfer  and  Persistence  in  Drained 
Agricultural  Soils  Related  to  their  Structure  and 
Adsorption  Properties. 
W90-00686  5B 

CARBOHYDRATES 

Fluoride-Induced  Changes  in  Carbohydrate  Me- 
tabolism in  the  Tissues  of  Fresh   Water  Crab 
Barytelphusa  guerini. 
W9O-0O685  5C 

CARBON 

Carbon  Flow  Patterns  in  Enhanced  Biological 

Phosphorus    Accumulating    Activated     Sludge 

Cultures. 

W90-00781  5D 


Fractionation  of  Particulate  Matter,  the    I  race- 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

Characterization   and    Isotopic   Composition   of 

Organic  and  Inorganic  Carbon  in  the  Milk  River 

Aquifer. 

W90-00954  2F 

CARBON  CYCLE 

Metabolism  of  Carboxylic  Acids  Located  in  and 

Around  the  Glycolytic  Pathway  and  the  TCA 

Cycle   in   the   Biological    Phosphorus   Removal 

Process. 

W90-00779  5D 

CARBON  DIOXIDE 

Chemical  Modelling  Applications  to  Experimen- 
tal Recirculating  Streams. 
W9O-O04O3  2K 

Potential  Invasion  of  the  Great  Lakes  by  Fish 
Species  Associated  with  Climatic  Warming. 
W90-00848  2H 

CARP 

Relative  Contributions  of  Food  and  Water  in  the 
Accumulation  of  Co-60  by  a  Freshwater  Fish. 
W90-00413  5B 

Bioconcentration  and  Excretion  of  Benthiocarb 

and  Simetryne  by  Carp. 

W90-00916  5B 

CATALYSTS 

Photodegradation    of   2-Ethoxy-    and    2-Butox- 
yethanol  in  the  Presence  of  Semiconductor  Par- 
ticles or  Organic  Conducting  Polymer. 
W90-00492  5D 

CATCHMENT  AREA 

Variations    in    Rainwater    Quality    from    Roof 

Catchments. 

W9O-O0834  5F 

CATCHMENT  AREAS 

Storm  Period   Hydrochemical  Response  in  an 

Unforested  Scottish  Catchment. 

W90-00937  5B 

CATCHMENT  BASINS 

Variations    in    Rainwater    Quality    from    Roof 

Catchments. 

W90-00834  5F 

CATFISH 

Toxicity  of  2-Sec-Butyl-4,6-Dinitrophenol 
(DINOSEB)  and  Monosodium  Methanearsonate 
(MSMA),  Individually  and  In  a  Mixture,  to 
Channel  Catfish  (Ictalurus  punctatus)  and  Fat- 
head Minnows  (Pimephales  promealas). 
W90-00314  5C 

Effects  of  Sublethal  Exposure  to  Copper  on  Diel 

Activity  of  Sea  Catfish,  Arius  felis. 

W90-00404  5C 

Use  of  Strontium-90  in  Fish  Vertebrae  as  an 
Effluent  Exposure  Tracer  in  PCB-Contaminated 
Channel  Catfish. 
W90-00817  5B 

CATION  EXCHANGE 

Mechanism   of   Native    Manganese    Release    in 

Salt-Treated  Soils. 

W90-00381  5B 

CATIONS 

Acid  Rain,  Cation  Dissolution,  and  Sulphate  Re- 
tention In  Three  Tropical  Soils. 
W90-00323  5C 

CENTRIFUGATION 

Determination  of  Ammonia  in  Water  by  Centrif- 
ugal Analysis. 
W90-OO836  5A 


(  I  SILM 

Radionuclide  levels  at  Two  Sites  in  a  Water 

Extraction  Area  in  the  Netherlands  aft'  • 

nobyl 

W90-00804  5B 

CHANGJIANG  RIVER 

Preliminary  Study  of  the  Basic  Hydrographic 
Features  and  the  Current  Structures  Off  the 
Changjiang  River  Mouth  in  the  Dry  Seavjn 
W90-OO623  2L 

CHANNEL  EROSION 

Gravel  Transport,  Gravel  Harvesting,  and  the 

Channel-Bed    Degradation   in    Rivers   Draining 

the  Southern  Olympic  Mountains,  Washington, 

U.S.A 

W90-00449  2J 

CHANNEL  FLOW 

Experiments  on  Sediment  Transport  in  Shallow 

Flows  in  High  Gradient  Channels 

W90-00942  2J 

Source  Areas,  Drainage  Density,  and  Channel 

Initiation. 

W90-0O955  2E 

CHANNEL  MORPHOLOGY 

Velocity  Redistribution  in  Meandering  Rivers. 
W90-00627  2E 

Experiments  on  Sediment  Transport  in  Shallow 

Flows  in  High  Gradient  Channels. 

W90-00942  2J 

CHANNELING 

Response  of  Fish  Communities  to  Habitat  Alter- 
ation in  a  Small  Ozark  Stream. 
W90-00282  4C 

CHELATING  AGENTS 

Photodegradation  of  Ferric 

Ethylenediaminetetra(methylenephosphonic 
acid)  (EDTMP)  in  Aqueous  Solution. 
W90-00417  5B 

Leakage  of  Mercury  From  Chelate  Resin  Col- 
umns by  Chelate  Detaching. 
W90-00489  5D 

CHELATION 

Assessment  of  Toxic  Metal  Biosorption  by  Acti- 
vated Sludge  from  the  Treatment  of  Coal-Gasifi- 
cation Effluent  of  a  Petrochemical  Plant. 
W90-00410  5D 

CHEMICAL  ANALYSIS 

Interim:  Selected  Chemical  Research  Reported 

Between  Conferences  Five  and  Six. 

W90-00092  5D 

Determination  of  Fluoride  Ions  in  Water  by 
Conductometric  Titration  with  Lanthanum  Ni- 
trates (Determinacao  de  Ions  Fluoreto  em 
Aguas,  por  Titulacao  Condutometrica  com  Ni- 
trato  de  Lantanio). 
W90-00274  5A 

Microdetermination  of  Trace  Cobalt  in  Water 
by  Direct  Polyurethane  from  Thin-Layer  Spec- 
trophotometry. 
W90-00294  5A 

Indirect   Spectrophotometric   Determination   of 
Fluoride  in  Water  with  Zirconium-SPADNS  by 
Flow  Injection  Analysis. 
W90-00295  5F 

Rubidium  Determination  in  Mineral  and  Ther- 
mal Waters  by  Atomic-Absorption  Spectrome- 
try. 
W90-O0296  7B 

Semiquantitative  and  Quantitative  Determina- 
tion  of  Trace   Amount   of  Phosphate    Ion    in 
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Water  Using  Polyurethane  Foam  Thin-Layer 
Colorimetry. 

W90-00298  5A 

Simultaneous   Extraction  and   Atomic   Absorp- 
tion Spectrometric  Determination  of  IB  Group 
Elements  (Cu,   Ag,   Au)  from   Aqueous  Thio- 
cyanate/2,2-Dipyridyl-2-Pyridylhydrazone 
(DPPH)  Solutions. 
W90-00299  7B 

Extraction,  Spectrophotometric  and  Atomic  Ab- 
sorption Spectrophotometric  Determination  of 
Molybdenum  with  Caffeic  Acid  and  Application 
in  High  Purity  Grade  Steel  and  Environmental 
Samples. 
W90-0O30O  7B 

Determination   of  Total   Sulfur   in   Freshwater 

Sediments  by  Ion  Chromatography. 

W90-00418  5  A 

Novel  Method  for  the  Detection  and  Semiquan- 
titative Determination  of  Trace  Levels  of  2,4-D 
and  Related  Compounds. 
W90-00424  5A 

Selective  and  Sensitive  Spectrophotometric  De- 
termination of  Copper  in  Water  after  Collection 
of  its  Bathocuproine  Complex  on  an  Organic- 
Solvent-Soluble  Membrane  Filter. 

W9O-0O428  5A 

Evaluation  of  the  Ability  of  Extractants  to  Re- 
lease Heavy   Metals   From   Alga  and   Mollusc 
Samples  Using  a  Sequential  Extraction  Proce- 
dure. 
W90-00498  5A 

Acid  Digestion  for  Sediments,   Sludges,   Soils, 
and  Solid  Wastes.  A  Proposed  Alternative  to 
EPA  SW  846  Method  3050. 
W90-00541  5  A 

Analytical   Chemistry   for   Environmental    Sci- 
ences. 
W90-00542  5A 

Sources    of   Error    in    Analysis    of   Municipal 
Sludges  and   Sludge-Amended   Soils  for  Di(2- 
ethylhexyl)  Phthalate. 
W90-00572  7B 

Analysis  of  Pesticides  in  Seawater  after  Enrich- 
ment onto  C8  Bonded-Phase  Cartridges. 
W90-00689  5A 

Testing  Readsorption  of  Trace  Elements  during 
Partial  Chemical   Extractions  of  Bottom  Sedi- 
ments. 
W90-00690  5A 

Determination  of  the  Isotopic  Composition  of 
Ammonium-Nitrogen  at  the  Natural  Abundance 
Level  from  Estuarine  Waters. 
W9O-0O693  7B 

Ionic  Alkyllead  Compounds  in  Environmental 

Water  and  Sediments. 

W9O-O07O7  5B 

Uncertainty  in  Description  of  Sediment  Chemi- 
cal Composition. 
W90-0O731  7B 

Continuous  Flow  Method  for  Determination  of 

Total  Trihalomethanes  in  Drinking  Water  with 

Membrane-Separation. 

W90-O0831  5  A 

Determination  of  Ammonia  in  Water  by  Centrif- 
ugal Analysis. 
W90-0O836  5A 

Atomic  Absorption  Spectrometric  Microdeter- 
mination  of  Tungsten  (VI)  in  Alloys  and  Envi- 


ronmental Samples  After  Extractive  Separation 
with  a  Hydroxamic  Acid  into  MIBK. 
W90-00856  5A 

Liquid  Chromatography   System   for  Measure- 
ment of  Organic  Acids  in  Precipitation. 
W90-OO857  5A 

Capillary  Spot  Test  for  the  Detection  of  Trace 
Levels  of  Organophosphorus  Insecticides  in 
Water,  Soil  and  Vegetation. 

W90-00858  5A 

Automatic  System  for  Simultaneous  Determina- 
tion of  Nitrates  and  Nitrites  in  Waters. 
W90-00859  5A 

Determination  of  Linear  Alkylbenzenesulphon- 
ates  and  Alkylphenol  Polyethoxylates  in  Com- 
mercial Products  and  Marine  Waters  by  Re- 
versed- and  Normal-Phase  HPLC. 

W9O-OO860  5A 

Towards  a  Standard  Method  for  the  Measure- 
ment of  Organic  Carbon  in  Sediments. 
W90-00861  7B 

Simultaneous    Determination    of   C1-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples   by    High-Performance    Liquid 
Chromatography. 
W90-O0862  5A 

Trace  Element  Speciation  in  Contaminated  Soils 
Studied   by   Atomic   Absorption   Spectrometry 
and  Neutron  Activation  Analysis. 
W90-00863  5A 

Separation  of  Metal  Ions  in  Tube  Well  Water 
Samples  by  Thin  Layer  Partition  Chromatogra- 
phy. 

W90-00864  5A 

Holding  Time  for  Samples  from  a  Few  Selected 

Lakes  and  Streams:  Effects  on  Twenty-Five  (25) 

Analytes. 

W90-00865  5A 

Atomic  Absorption  Spectrometric  and  Spectro- 
photometric Trace  Analysis  of  Uranium  in  Envi- 
ronmental Samples  with  N-p-Methoxyphenyl-2- 
Furylacrylohydroxamic  Acid  and  4-(2-Pyridy- 
lazo)  Resorcinol. 
W90-0O868  5A 

Synergistic  Spectrophotometric  and  Atomic  Ab- 
sorption Spectrometric  Analysis  of  Zinc  in 
Alloys  and  Environmental  Samples  with  N-p- 
Methoxyphenyl-2-Furylacrylohydroxamic  Acid 
and  Pyridylazo  Reagents. 
W90-00869  5A 

CHEMICAL  COMPOSITION 

Uncertainty  in  Description  of  Sediment  Chemi- 
cal Composition. 
W90-00731  7B 

CHEMICAL  DEGRADATION 

Chemical  Degradation  of  Substituted  Aromatic 
Hydrocarbon  Compounds  in  Soil/Sediment  Sys- 
tems. 
W90-00246  5B 

Homogeneous   Hydrolysis   Rate  Constants   for 

Selected  Chlorinated  Methanes,  Ethanes,   Eth- 
enes,  and  Propanes. 
W90-0O687  5B 

CHEMICAL  OXYGEN  DEMAND 

Modeling  of  an  Ozone-Wastewater  System's  Ki- 
netics. 
W90-00412  5D 

Semi-Micro  C.O.D.  Determination  Method  For 

High-Salinity  Wastewater. 

W9O-O0505  5D 


Kraft  Lignin  Behavior  in  Diffused  Aeration  of 

Kraft  Effluents. 

W90-00768  5D 

CHEMICAL  PRECIPITATION 

Precipitation  of  Ferric  Phosphate  in  Activated 
Sludge:  a  Chemical  Model  and  Its  Verification. 
W90-00776  7C 

CHEMICAL  REACTIONS 

Role  of  Complexation  and  Adsorption  Processes 

in  Toxic  Metal  Transport. 

W9O-0O062  5B 

CHEMICAL  SPECIATION 

Occurrence    and    Speciation    of    Beryllium    in 

Acidified  Freshwaters. 

W90-00827  5B 

CHEMICAL  TREATMENT 

Kinetic  Study  on  the  Methanogenesis  Process  in 

Anaerobic  Digestion. 

W90-00762  5D 

Wet  Air  Oxidation  of  Toxic  Industrial  Effluents. 
W90-00772  5D 

Isolation  and  Characterization  of  Volutin  Gran- 
ules as  Subcellular  Components  Involved  in  Bio- 
logical Phosphorus  Removal. 
W90-00782  5D 

CHEMICAL  WASTES 

Geochemistry  of  a  Shallow  Aquifer  Contaminat- 
ed with  Creosote  Products. 
W90-00024  5B 

Artificial     Substrates     as     Standard     Sampling 

Method  for  Macrofauna  in  Ditches:  A  Study  in 

the  Volgermeer  Polder  (Kunstmatige  Substraten 

ais    Standard-Monster-Methode    voor    Makro- 

fauna  in  Sloten:  Een  Onderzoek  in  de  Volger- 

meerpolder). 

W90-00181  5C 

Effect  of  Pollution  on  the  Bacterial  Community 
Structure  in  the  Coastal  Waters  of  the  Eastern 
Mediterranean  Sea. 
W90-00286  5C 

CHEMICAL  WASTEWATER 

Wastewater  Management  in  the  Automobile  In- 
dustry. 
W90-00769  5D 

New   Method   of  Design   of  Steam-Distillation 

Treatment  of  Wastewater. 

W90-00837  5D 

CHEMISTRY  OF  PRECIPITATION 

Chemical  Composition  and  Nutrient  Loading  by 
Precipitation  in  the  Trachypogon  Savannas  of 
the  Orinoco  Llanos,  Venezuela. 
W90-00304  2K 

Sample   Size   Requirements    for   Estimation   of 
Throughfall  Chemistry  Beneath  a  Mixed  Hard- 
wood Forest. 
W90-0O565  7A 

Influence    of   the    Overstory,    Understory    and 
Upper  Soil  Horizons  on  the  Fluxes  of  Some  Ions 
in  a  Mixed  Deciduous  Forest. 
W90-00585  21 

Variations    in    Rainwater    Quality    from    Roof 

Catchments. 

W90-00834  5F 

Lead    and    Cadmium    Loadings    to    the    Great 

Lakes  from  Precipitation. 

W90-00844  5B 

Atmospheric  Deposition  of  Chemical  Contami- 
nants to  the  Great  Lakes. 
W90-00851  5B 
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Simultaneous    Determination    of   CI-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples    by    High-Performance    Liquid 
Chromatography. 
W90-00862  5A 

Ion    Elution    Through    Shallow    Homogeneous 

Snow. 

W90-00952  5B 

CHERNOBYL 

Radionuclide  Levels  at  Two  Sites  in  a  Water 
Extraction  Area  in  the  Netherlands  after  Cher- 
nobyl. 
W90-00804  5B 

Removal  of  the  Typical  Isotopes  of  the  Cherno- 
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GROUNDWATER  IRRIGATION 

Rubber  Heat  Engine  for  Ground  Water  Irriga- 
tion in  India. 
W90-00291  3F 

Groundwater  Table  Simulation  Under  Different 

Rice  Irrigation  Practices. 

W90-00879  3F 

GROUNDWATER  LEVEL 

Analysis   of  the   Shallow   Groundwater   Flow 
System  Near  Connetquot  Brook,  Long  Island, 
New  York. 
W90-00364  2F 

Urban  Groundwater  Rise  Control:  Case  Study 
W90-00884  4C 

GROUNDWATER  MANAGEMENT 

EPA:  Ground  Water  Handbook. 

W90-OOO87  5G 

Resource  Document:  For  the  Consideration  of 
the  Tulalip  Aquifer  as  a  Sole  Source  Aquifer. 
W90-00144  2F 

Groundwater  Pumping  Tests:  Design  and  Anal- 
ysis. 
W90-00159  2F 

Well  System  to  Recover  Usable  Water  from  a 
Freshwater-Saltwater  Aquifer  in  Puerto  Rico 
W90-00225  4B 

Groundwater  Restoration  Field  Test  at  the  Hoe 
Creek  Underground  Coal  Gasification  Site. 
W90-00245  5G 

Water  Farms  and  Transfer  Conflicts  in  Arizona, 
USA:  A  Proposed  Resolution  Process. 
W90-00453  6E 

Relationships  Between  the  Unsaturated  Electric 
and  Saturated  Hydraulic  Properties  of  Soils. 
W90-00581  2G 

Urban  Groundwater  Rise  Control:  Case  Study 
W90-00884  4C 
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Groundwater  Table  Simulation  Under  Different 

Rice  Irrigation  Practices. 

W9O-0O879  3F 

Groundwater    Model    of   the    Nubian    Aquifer 

System. 

W90-00940  2F 

GROUNDWATER  MOVEMENT 

Lateral  Movements  of  Vadose  Water  in  Layered 

Soils. 

W90-00005  5B 

Modeling  Subsurface  Drainage  and  Water  Man- 
agement Systems  to  Alleviate  Potential  Water 
Quality  Problems. 
W90-00016  so 

Design   and   Implementation  of  a   Large-Scale 

Natural-Gradient  Tracer  Test. 

W90-00029  5B 

Bacterial  Distribution  and  Transport  in  a  Plume 
of  Sewage-Contaminated  Ground  Water. 
W90-00031  5B 

Hydrogeology  and  Preliminary  Regional  Flow 

Modeling  at  the  Bemidji,  Minnesota,  Research 

Site. 

W90-00034  2F 

Geohydrologic  Setting  of  the  Miami  Wash-Pinal 
Creek  Acidic  Ground-Water  Study  Area  near 
Globe,  Arizona. 
W90-00042  2F 

Analytical   Groundwater  Modeling:   Flow  and 

Contaminant  Migration. 

W90-00162  2F 

Numerical   Groundwater   Modeling:   Flow  and 

Contaminant  Migration. 

W90-00174  2F 

Calculations  of  Dispersion  Processes  in  Ground- 
water by  the  Method  of  Finite  Elements  (Ber- 
echnung  von  Ausbreitungsvorgaengen  im 
Grundwasser  mit  der  Methode  der  Finiten  Ele- 
mente). 
W90-00187  5B 

Methods  and  Computer  Program  Documenta- 
tion for  Determining  Anisotropic  Transmissivity 
Tensor      Components      of     Two-Dimensional 
Ground-Water  Flow. 
W90-0O215  2F 

Quantitative  Assessment  of  the  Shallow  Ground- 
Water  Flow  System  Associated  with  Connet- 
quot Brook,  Long  Island,  New  York. 
W90-00216  2F 

Effects  of  Boundary  Conditions  on  the  Steady- 
State  Response  of  Three  Hypothetical  Ground- 
Water  Systems-Results  and  Implications  of  Nu- 
merical Experiments. 
W90-0O220  2F 

Aqueous  Geochemistry  of  the  Magothy  Aquifer, 

Maryland. 

W90-0O223  2K 

Tritium  Migration  From  a  Low-Level  Radioac- 
tive-Waste Disposal  Site  Near  Chicago,  Illinois. 
W90-00226  5B 

Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwat- 
er Modelling  Practice. 
W90-0O227  2F 

Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwat- 
er Modelling  Practice. 
W90-00228  2F 


Effect  of  Conditioning  Transport  Simulations  on 
Transmissivity,  Head  and  Concentration  Data. 
W90-00229  5B 

Concept  of  Predictive  Probability  and  A  Simple 
Test  for  Geostatistical  Model  Validation. 
W9O-0O23O  7C 

Stochastic  Finite  Element  Analysis  of  Ground- 
water Flow   Using  the  First-Order  Reliability 
Method. 
W90-00231  2F 

Hydraulic  Calculations  for  Flow  Under  Dikes 
on  Consolidated  Beds  (Untergrundhydraulische 
Berechnungen  an  Flussdeichen  auf  Bindigen 
Deckschichten). 

W90-OO257  2F 

Numerical  Analysis  of  Large  Diameter  Wells 

with  a  Seepage  Face. 

W90-00354  2F 

Behavior  of  Dissolved  Uranium  in  Groundwat- 
ers of  the  Morro  do  Ferro  Thorium  Deposit 
Brazil. 
W90-00361  2F 

Numerical  Modeling  of  a  Multi-Aquifer  System 

in  Eastern  Saudi  Arabia. 

W90-00363  2F 

Analysis   of  the    Shallow    Groundwater   Flow 
System  Near  Connetquot  Brook,  Long  Island, 
New  York. 
W90-00364  2F 

Stochastic  Approach  of  the  Hydrodynamic  Dis- 
persion in  a  Fractured  Medium:  Variability  of 
the  Dispersion  Coefficient  (Approche  Stochasti- 
que  de  L'Hydrodispersion  en  Milieu  Fissure: 
Variabilite  du  Coefficient  de  Dispersion). 
W90-00370  2F 

Field  Application  of  a  Finite-Element  Water- 
Quality  Model  to  a  Coal  Seam  with  UCG  Burns. 
W90-00577  5B 

Nonlinear  Equation  for  Groundwater  Entry  into 

Well  Screens. 

W90-00580  2F 

Distribution  of  Groundwater  Seepage  to  Large 

Surface- Water  Bodies:  The  Effect  of  Hydraulic 

Heterogeneities. 

W90-00583  2F 

Groundwater    Interaction    with    a    Kettle-Hole 
Lake:  Relation  of  Observations  to  Digital  Simu- 
lations. 
W90-00584  2F 

Effect  of  Envelopes  on  Flow  Pattern  near  Drain 

Pipe. 

W90-00886  7B 

Depth    Distribution   of  an   Applied   Tracer   in 

Groundwater  Field  Experiments. 

W90-00933  2F 

Algorithm  for  the  Interpretation  of  Groundwat- 
er Field  Experiments. 
W90-00934  2F 

Measuring  Groundwater  Transport  Through 
Lake  Sediments  by  Advection  and  Diffusion. 
W90-00947  2F 

Laplace  Transform  Galerkin  Technique:  A 
Time-Continuous  Finite  Element  Theory  and 
Application  to  Mass  Transport  in  Groundwater. 
W90-00949  2F 

Scale   Dependence  of  Continuum   Models   for 

Fractured  Basalts. 

W90-00950  2F 
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Matching  a  Field  Tracer  Test  with  Some  Simple- 
Models. 
W90-00953  21 

Characterization   and    Isotopic   Composition   of 

Organic  and  Inorganic  Carbon  in  the  Milk  River 

Aquifer. 

W90-O0954  2F 

Boundary  Conditions  Along  Permeable  Fracture 
Walls:  Influence  on  Flow  and  Conductivity. 
W90-00956  2F 

GROUNDWATER  POLLUTION 

Lateral  Movements  of  Vadose  Water  in  Layered 

Soils. 

W90-0OO05  5B 

U.S.    Geological    Survey    Program    on    Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the   Second   Technical   Meeting,   Cape 
Cod,  Massachusetts,  October  21-25,  1985. 
W90-00022  5B 

Geochemistry  of  a  Shallow  Aquifer  Contaminat- 
ed with  Creosote  Products. 
W90-00024  5B 

Reexamination  of  the  Occurrence  and  Distribu- 
tion of  Creosote  Compounds  in  Ground  Water. 
W90-00025  5B 

Hydrogeologic  Controls  on  Solute  Transport  in 

a     Plume     of    Sewage-Contaminated     Ground 

Water. 

W9O-0OO28  5B 

Identification  of  Trace  Organic  Substances  in 
Sewage-Contaminated  Ground  Water. 
W90-0O030  5A 

Bacterial  Distribution  and  Transport  in  a  Plume 
of  Sewage-Contaminated  Ground  Water. 
W90-00031  5B 

Fate  of  Ammonium  in  a  Sewage-Contaminated 

Ground  Water. 

W90-00032  5B 

Distribution  of  Gases  and  Hydrocarbon  Vapors 

in  the  Unsaturated  Zone. 

W90-00036  5B 

Hydrogeochemistry  of  Uranium  and  Associated 
Elements    at    Abandoned    Uranium    Mines    in 
Western  North  Dakota. 
W90-00046  5B 

Screening  for  Volatile  Organic  Compounds  in 
Ground  Water  by  Gas  Chromatography  with 
Photoionization  and  Hall  Detectors. 
W90-00049  5A 

Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste   Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984. 
W90-00052  5B 

Overview   of  Organic  Compounds  in  Ground 

Water. 

W90-00054  5B 

Capacities  and  Mechanisms  of  Sorption  of  Or- 
ganic Compounds  by  Water-Saturated  and  Un- 
saturated Soils. 
W90-00056  5B 

Adsorption  and  Desorption  of  Hexavalent  Chro- 
mium  in   an   Alluvial   Aquifer   Near  Telluride, 
Colorado. 
W90-0O060  5B 


EPA:  Ground  Water  Handbook. 
W90-00087 
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Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  I. 
W90-O0132  5A 


Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2  Volume  II 
W90-00133  7C 

Geochemical  Interactions  of  Hazardous  Wastes 

with  Geological  Formations  in  Deep-Well  Sys 

terns. 

W90-00141  5E 

Ground-Water  Monitoring  Compliance  Projects 

for  Hanford  Site  Facilities 

W90-00153  5G 

Tailings  from  Coal  Mining  Weathering  and  So- 
lution Processes  in  the  Tailings  as  Illustrated  by 
Lysimeter  Experiments  (Die  Abgange  des  Stein- 
kohlenbergbaus.  Verwitterungs  und  Losungs- 
vorgange  im  Bergematerial,  Dargestellt  an  Lysi- 
meterversuchen). 
W9O-O018O  5B 

Calculations  of  Dispersion  Processes  in  Ground- 
water by  the  Method  of  Finite  Elements  (Ber- 
echnung  von  Ausbreitungsvorgaengen  im 
Grundwasser  mit  der  Methode  der  Finiten  Ele- 
mente). 
W90-0O187  5B 

Assessment  of  Water  Resources  in   Lead-Zinc 
Mined  Areas  in  Cherokee  County,  Kansas,  and 
Adjacent  Areas. 
W90-O0201  4C 

Effect  of  Conditioning  Transport  Simulations  on 
Transmissivity,  Head  and  Concentration  Data. 
W90-0O229  5B 

Groundwater  Restoration  Field  Test  at  the  Hoe 
Creek  Underground  Coal  Gasification  Site. 
W90-O0245  5G 

Laboratory  and  Semi-Technical  Field  Experi- 
ments for  Characterizing  the  Most  Important 
Processes  Influencing  the  Sorption  and  Mobili- 
zation of  Heavy  Metals  in  Sand-Filter-Columns 
(Laborexperimente  und  Halbtechnische  Gelaen- 
deversuche  zur  Charakterisierung  der  Wichtig- 
sten  Prozesse,  Welche  die  Bindung  und  Mobili- 
sierung  von  Spur  Enmetallen  in  Langs  Amsand- 
filtern  Beeinflussen). 
W90-00267  5B 

Modelling  of  Large-Scale  Heat  and  Contaminant 
Transport  in  Groundwater:  Report  of  Activities 
1986/87  (Modellerung  des  Grossraeumigen 
Waermetransports  und  Schadstofftransports  im 
Grundwasser:  Taetigkeitsbericht  1986/87). 
W90-00269  2F 

Nitrate      Concentrations      in      Percolate      and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W90-00292  3F 

Nitrate    Movement    to    Groundwater    In    the 

Southeastern  Coastal  Plain. 

W90-00329  5B 

Particle  Travel  Times  of  Contaminants  Incorpo- 
rated into  a  Planning  Model  for  Groundwater 
Plume  Capture. 
W90-O0356  5B 

Behavior  of  Dissolved  Uranium  in  Groundwat- 
ers of  the  Morro  do  Ferro  Thorium  Deposit, 
Brazil. 
W90-00361  2F 

Engineering  Solution  to  the  Nitrate  Problem  of 
a  Borehole  at  Swaffham,  Norfolk,  U.K. 
W90-O0366  5G 

Limitation  and  Feasibility  of  the  Land  Disposal 
of  Organic  Solvent -contaminated  Wastes. 
W90-00450  5E 


Anaerobic  Miodegradation  of  Nitrogen-substitut- 
ed  and   Sulfonated   benzene  Aquifer  Contami 
nanls 
W90-00462  5B 

Leachability    and    Partitioning   of  Elements   in 

y  Ash  Particles 
W'yO-00555  5B 

Field  Application  of  a  Finite-Element  Water- 
Quality  Model  to  a  Coal  Seam  with  UCG  Burns 
W90-W577  5B 

Relation  of  Salinity  and   Selenium  in  Shallow 
Groundwater  to  Hydrologic  and  Geochemical 
Processes,  Western  San  Joaquin  Valley,  Califor- 
nia. 
W90-00582  2F 


SEA  Consultants  Inc,  Cambridge,  MA. 
W90-00653 
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How  to  Monitor  Groundwater  at  a  Municipal 

Solid  Waste  Facility. 

W90-00796  5A 

Analysis  of  Nonequilibrium  Desorption  of  Vola- 
tile Organics  During  Field  Test  of  Aquifer  De- 
contamination. 
W90-00873  5G 

Flow  Interruption:  A  Method  for  Investigating 

Sorption  Nonequilibrium. 

W90-00874  5B 

Enumeration    of   Anaerobic    and    Oligotrophic 

Bacteria  in  Subsoils  and  Sediments. 

W90-00876  5B 

Evaluation    of   Groundwater    Vulnerability    to 

Pesticides:  A  Comparison  Between  the  Pesticide 

DRASTIC    Index    and    the    PRZM    Leaching 

Quantities. 

W9O-0O877  5B 

GROUNDWATER  POTENTIAL 

Assessment  of  Groundwater  Potential  for  Con- 
junctive Water  Use  in  a  Large  Irrigation  Project 
in  India. 
W90-00367  4B 

GROUNDWATER  QUALITY 

Inorganic  Geochemistry  of  Ground  Water  and 

Aquifer  Matrix:  First-Year  Results. 

W90-0OO35  5C 

Geohydrologic  Setting  of  the  Miami  Wash-Pinal 
Creek  Acidic  Ground-Water  Study  Area  near 
Globe,  Arizona. 
W90-00042  2F 

Neutralization  of  Acidic  Ground  Water  in  East- 
ern Arizona. 
W90-00043  5B 

Arsenic     in     an     Alluvial-Lacustrine     Aquifer, 

Carson  Desert,  Western  Nevada. 

W9O-O0O45  2K 

Field  Comparison  of  Ground-Water  Sampling 

Devices   for   Recovery   of  Purgeable   Organic 

Compounds. 

W90-00047  7B 

Recent   Developments  in   Downhole   Samplers 

for  Organic  and  Volatile  Compounds  in  Ground 

Water. 

W90-00048  7B 

Evaluation  of  Four  Field-Determined  Charac- 
teristics Used  as  Water-Quality  Indicators  during 
Aquifer  Sampling  for  Purgeable  Organic  Com- 
pounds. 

W9O-OO051  5A 
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Resource  Document:  For  the  Consideration  of 
the  Tulalip  Aquifer  as  a  Sole  Source  Aquifer. 
W90-00144  2F 

Assessment  of  Water  Resources  in  Lead-Zinc 
Mined  Areas  in  Cherokee  County,  Kansas,  and 
Adjacent  Areas. 
W90-00201  4C 


Quality  of  Ground  Water  in  Idaho. 
W90-00202 
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Artesian  Pressures  and  Water  Quality  in  Paleo- 
zoic  Aquifers   in   the  Ten   Sleep   Area  of  the 
Bighorn  Basin,  North-Central  Wyoming. 
W90-00206  2F 

Geochemical  Evolution  of  Aqueous  Sodium  in 
the  Black  Creek  Aquifer,  Horry  and  George- 
town Counties,  South  Carolina. 
W90-00224  2K 

Field  Application  of  a  Finite-Element  Water- 
Quality  Model  to  a  Coal  Seam  with  UCG  Burns. 
W90-0O577  5B 

Quality  of  the  Ground  Water  around  the  Lower 

Reaches  of  the  Miya  River. 

W90-00649  2F 

Optimization  Approach  for  Groundwater  Qual- 
ity Monitoring  Network  Design. 
W90-0O943  7A 

GROUNDWATER  RECHARGE 

Estimation  of  Recharge  Rates  to  the  Sand  and 
Gravel  Aquifer  Using  Environmental  Tritium, 
Nantucket  Island,  Massachusetts. 
W90-00210  2F 

Influence  of  Spatial  Variability  of  Aquifer  and 
Recharge  Properties  in  Determining  Effective 
Parameter  Values. 
W90-00232  2F 

Isotope  Studies  of  Precipitation  and  Groundwat- 
er in  the  Sierra  de  las  Cruces,  Mexico. 
W90-00360  2B 

Calibration  of  Frequency-Domain  Electromag- 
netic Induction  Meters  and  their  Possible  Use  in 
Recharge  Studies. 
W90-00365  7B 

Gypsum  Occurrence  in  Soils  on  the  Margin  of 
Semipermanent  Prairie  Pothole  Wetlands. 
W90-00383  2K 

Relationships  Between  the  Unsaturated  Electric 
and  Saturated  Hydraulic  Properties  of  Soils. 
W9O-0O581  2G 

Effect   of  Water   Depth   in   Groundwater   Re- 
charge Basins  on  Infiltration. 
W90-0O881  2G 

GROUNDWATER  RESERVOIRS 

Subsurface  Storage  of  Freshwater  in  South  Flor- 
ida: A  Digital  Model  Analysis  of  Recoverability 
W90-0O20O  4B 

GROWTH  MEDIA 

Evaluation    of    Media    for    Monitoring    Fecal 

Streptococci  in  Seawater. 

W90-00395  5A 

GULF  OF  MEXICO 

Nitrogen  Flows  in  Louisiana  Gulf  Coast  Salt 

Marsh:  Spatial  Considerations. 

W90-00305  2L 

GYPSUM 

Gypsum  Occurrence  in  Soils  on  the  Margin  of 
Semipermanent  Prairie  Pothole  Wetlands. 
W90-00383  2K 


HALOGENATED  HYDROCARBONS 

Continuous  Flow  Method  for  Determination  of 

Total  Trihalomethanes  in  Drinking  Water  with 

Membrane-Separation. 

W90-00831  5A 

HALOGENATED  PESTICIDES 

Identification  of  Tris(Chlorophenyl)Methanol  in 
Blubber  of  Harbor  Seals  From  Puget  Sound 
W90-00471  5B 

Parameters  for  Predicting  Fate  of  Organochlor- 
ine  Pesticides  in  the  Environment:  I.  Octanol- 
Water  and  Air-Water  Partition  Coefficients. 
W90-00480  5B 

Effect  of  a  Sewage  Plant  in  the  Distribution  of 

Organochlorine  Residues  in  the  Diyala  River, 

Iraq. 

W90-00799  5B 

HALOGENS 

Accumulation  of  poly-beta-hydroxybutyrate  in  a 
Methane-enriched,  Halogenated  Hydrocarbon- 
degrading  Soil  Column:  Implications  for  Micro- 
bial Community  Structure  and  Nutritional 
Status. 
W90-00725  5B 

HANDBOOKS 

Acid  Rain   1986:  A  Handbook  for  States  and 

Provinces. 

W90-00063  5B 

Manual  for  Sewage  Sludge  Application  to  Crop- 
lands and  Orchards. 
W90-00086  5E 


EPA:  Ground  Water  Handbook. 
W90-00087 
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Field  Guide  to  the  Application  of  Dispersants  to 

Oil  Spills. 

W90-00140  5G 

HARBORS 

Evaluation  of  Proposed  Dredged  Material  Dis- 
posal Alternatives  for  New  York/New  Jersey 
Harbor,  Phase  I. 
W90-00251  5E 

HAZARDOUS  MATERIALS 

Hazardous   Materials:   Microbiological   Decom- 
position, January,   1978-August,   1988:  Citations 
from  the  Life  Sciences  Collection  Database. 
W90-00178  5E 

Hazardous  Waste  and  Wastewater  Characteriza- 
tion Survey,  Columbus  AFB  MS. 
W90-00240  5D 

Application  of  a  Hazardous  Waste  Management 

Model  for  Selected  Industries. 

W90-00241  so 

Catalytic  Destruction  of  Hazardous  Organics  in 

Aqueous   Wastes:   Continuous   Reactor   System 

Experiments. 

W90-00461  5D 

Anaerobic  Biodegradation  of  Nitrogen-substitut- 
ed and   Sulfonated   Benzene  Aquifer  Contami- 
nants. 
W90-00462  5B 

Improved    Understanding    and    Application    of 
Hazardous  Waste  Biological  Treatment  Process- 
es Using  Microbial  Systems. 
W90-00465  5D 

Biological  Degradation  of  Xenobiotics  in  Waste 

Management. 

W90-00467  5G 

Operational  Control  of  an  Anaerobic  GAC  Re- 
actor Treating  Hazardous  Wastes. 
W90-00761  5D 


HAZARDOUS  WASTE  DISPOSAL 

Groundwater  Pollution  and  the  Disposal  of  Haz- 
ardous and  Radioactive  Wastes. 
W90-00926  5E 

HAZARDOUS  WASTES 

U.S.    Geological    Survey    Program    on    Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the   Second  Technical   Meeting,   Cape 
Cod,  Massachusetts,  October  21-25,  1985. 
W90-00022  5B 

Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical   Meeting: 
Tucson,  Arizona,  March  20-22,  1984. 
W90-00052  5B 

Role  of  Geochemical  Processes  in  Hazardous- 
Waste  Studies. 
W90-00053  5B 

Role  of  Earth-Science  Criteria  in  the  Selection 

of  Hazardous-Waste  Disposal  Sites. 

W90-00055  5E 

Geochemical  Interactions  of  Hazardous  Wastes 
with  Geological  Formations  in  Deep-Well  Sys- 
tems. 
W90-00141  5E 

Application  of  a  Hazardous  Waste  Management 

Model  for  Selected  Industries. 

W90-00241  5D 

Toxicity  and  Biodegradation  of  Phthalic  Acid 
Esters  Under  Methanogenic  Conditions. 
W90-00310  5B 

Application  of  Headspace  Analysis  and  AOX- 
Measurement    to    Leachate    From    Hazardous 
Waste  Landfills. 
W90-00479  5A 

HAZARDS 

Snow  Avalanche-Dams  and  Resultant  Hazards 

in  Glacier  National  Park,  Montana. 

W90-00621  2C 

HEAD  LOSS 

Head  Loss  in  Manifolds  or  Trickle  Lateral:  Sim- 
plified Approach. 
W90-00897  3F 

HEAT  FLOW 

Modelling  of  Large-Scale  Heat  and  Contaminant 
Transport  in  Groundwater:  Report  of  Activities 
1986/87  (Modellerung  des  Grossraeumigen 
Waermetransports  und  Schadstofftransports  im 
Grundwasser:  Taetigkeitsbericht  1986/87). 
W90-00269  2F 

Canopy  Shading  Effects  on  Soil  Heat  and  Water 

Flow. 

W90-00378  2G 

HEAT  TRANSFER 

Heat   and   Moisture   Losses   of  Heated   Rivers 

(Waerme     und     Feuchteabgabe     Aufgeheizter 

Fluesse). 

W90-00182  5B 

Canopy  Shading  Effects  on  Soil  Heat  and  Water 

Flow. 

W90-O0378  2G 

HEAT  TREATMENT 

Effects    of  Thermal    Pretreatment    of   Sewage 

Sludge  on  Anaerobic  Digestion. 

W90-00755  5D 

Aerobic  Piggery  Slurry  Treatment  System  with 

Integrated  Heat  Recovery  and  High-Rate  Algal 

Ponds. 

W90-00771  5D 


SU-37 


HEAVY  METALS 


SUBJECT  INDEX 


HEAVY  METALS 

Mine-Water    Discharge,    Metal    Loading,    and 

Chemical  Reactions 

W9O-OO039  5H 

Distribution    of   Microorganisms    and    Selected 

Metals  in   Mine   Drainage,   Stream   Water,  and 

Sediment. 

W90-OO040  5B 

Heavy   Metals   in   Drinking   Water:   Standards, 
Sources,  and  Effects,  January,  1978-September, 
1988:  Citations  from  the  Life  Sciences  Collec- 
tion Database. 
W90-00179  5F 

Radiometric  Dating  and  Quantitative  Analysis 
of  Elements  in  Depth  Profiles  of  Sediments  by 
Means  of  Nuclear  Physical  as  Well  as  X-ray 
Fluorescence  and  Atomic  emission  spectrosco- 
pic Methods  (Radiometrische  Datierung  und 
Quantitative  Elementbestimmung  in  Sediment- 
Tlefenprofilen  mit  Hilfe  Kernphysikallscher 
Sowie  Roentgenfluoreszenz  und  atomemissions- 
spektrometrischer  Ver-fahren). 
W90-00186  5  A 

Seasonal  Variation  in  Uptake  and  Retention  of 
Cadmium  in  the  Seaweed  Zostera  marina  L. 
from  the  Kiel  Fjord  (Western  Baltic  Sea) 
(Jahresgang,  Aufnahme  und  Verbleib  von  Cad- 
mium im  Seegras  Zostera  Marina  L.  aus  der 
Kieler  Forde  (Westliche  Ostsee)). 
W90-00260  5B 

Laboratory  and  Semi-Technical  Field  Experi- 
ments for  Characterizing  the  Most  Important 
Processes  Influencing  the  Sorption  and  Mobili- 
zation of  Heavy  Metals  in  Sand-Filter-Columns 
(Laborexperimente  und  Halbtechnische  Gelaen- 
deversuche  zur  Charakterisierung  der  Wichtig- 
sten  Prozesse,  Welche  die  Bindung  und  Mobili- 
sierung  von  Spur  Enmetallen  in  Langs  Amsand- 
filtern  Beeinflussen). 
W90-00267  5B 

Toxic  Effects  of  Metals  on  Fish:  Evaluation  of 

Physiological  Test  Methods  (Toxiska  Effeckter 

av  Metaller  pa  Fisk:  Provning  av  Fysiologisk 

Testmetdik). 

W90-00271  5C 

Heavy  Metal  Concentrations  in  the  Mediterrane- 
an Estuarine  Regions  of  the  Rhone,  Ebro,  Po, 
and  Arno  Rivers  (Ermittlung  der  Aktuellen 
Schwermetallbelastungen  in  den  Mittelmeerases- 
tuarien  von  Rhone,  Ebro,  Po  und  Arno). 
W90-00273  5B 

Allozyme  Genotype  and  Time  to  Death  of  Mos- 
quitofish,  Gambusia  affinis  (Baird  and  Girard), 
During  Acute  Exposure  to  Inorganic  Mercury. 
W90-00313  5C 

Chronic  Effects  of  Contaminated  Sediments  on 

the  Urchin  Lytechinus  pictus. 

W90-00315  5C 

Geochemical  Behavior  of  Mercury  in  Sediments 
of  Changjiang    River   Estuary   and    Hangzhou 
Bay,  (in  Chinese). 
W90-00373  5B 

Bacterial   Community   Structure   and   Function 

along  a  Heavy  Metal  Gradient. 

W90-00394  5C 

Effects  of  Sublethal  Exposure  to  Copper  on  Diel 

Activity  of  Sea  Catfish,  Arius  felis. 

W90-00404  5C 

Effects  of  Copper  on  the  Ultrastructure  of  Scen- 
edesmus    quadricauda    and    Chlorella    vulgaris 
(Effets  du  Cuivre  sur  l'Ultrastructure  de  Scen- 
edesmus  quadricauda  et  Chlorella  vulgaris). 
W90-00406  5C 


AssesMir  in  "I    roXIC  Metal  Diosorption  by  Acti- 
vated Sludge  from  the  Treatment  of  Coal-Gasifi- 
cation Effluent  of  a  Petrochemical  Plant. 
W9O-O0410  5D 

Bffed  of  Culture  Medium  on  Metal  Toxicity  to 
the  Marine  Diatom  Nil/.schia  clostenum  and  the 
Freshwater  Green  Alga  Chlorella  pyrenoidosa 
W90-00425  5A 

Selective  and  Sensitive  Spcctrophotometric  De- 
termination of  Copper  in  Water  after  Collection 
of  its  Bathocuproine  Complex  on  an  Organic- 
Solvent-Soluble  Membrane  Filter. 
W90-00428  5A 

Application  of  the  QWASI  (Quantitative  Water 
Air   Sediment   Interaction)   Fugacity   Model   to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W90-00435  5B 

Effects  of  Cadmium  on  the  Feeding  Behavior  of 
the  Freshwater  Cladoceran  Moina  maerocopa. 
W90-00445  5C 

Evaluation  of  the  Ability  of  Extractants  to  Re- 
lease  Heavy   Metals   From   Alga   and   Mollusc 
Samples  Using  a  Sequential   Extraction  Proce- 
dure. 
W90-00498  5A 

Metal  Pollution  of  River  Msimbazi,  Tanzania 
W90-0O511  5B 

Heavy  Metals  in  Water,  Sediments,  Plants  and 

Fish  of  Kali  Nadi  U.P.  (India). 

W90-00512  5B 

Contamination  of  Soil  and  Plant  by  Recycling  of 

Scrap  Plastics. 

W90-O0513  5B 

Acid    Treatment    of    Anaerobically     Digested 

Sludge:   Effect   on   Heavy   Metal   Content   and 

Dewaterability. 

W90-00516  5D 

Removal  of  some  Heavy  Metals  from  Polluted 
Water  by  Aquatic  Plants:  Studies  on  Duckweed 
and  Water  Velvet. 
W90-00528  5D 

Removal  of  Heavy  Metal  Ions  From  Aqueous 

Solutions  with  Melon  (Citrullus  vulgaris)  Seed 

Husks. 

W90-00533  5D 

Acid  Digestion   for  Sediments,   Sludges,   Soils, 
and  Solid  Wastes.  A  Proposed  Alternative  to 
EPA  SW  846  Method  3050. 
W90-00541  5A 

Scientific  Basis  for  Ecological  Standards  Gov- 
erning Anthropogenic  Effects  on  the  Marine 
Ecosystems  as  Exemplified  by  the  Baltic  Sea. 
W90-00548  5B 

Trace  Elements  in  the  Ecosystem  of  Petr  Veli- 
kiy Gulf. 
W90-00549  5B 

Heavy  Metal  Accumulation  in  Small  Mammals 
following  Sewage  Sludge  Application  to  For- 
ests. 
W9O-00570  5E 

Effects  of  Zinc/Salinity  Combinations  on  Zinc 
Regulation  in  Gammarus  duebeni  from  the  Estu- 
ary and  the  Sewage  Treatment  Works  at  Looe, 
Cornwall. 
W90-00634  5C 

Effects  of  Tributyltin  on  Dogwhelks  (Nucella 
lapillus)  from  Scottish  Coastal  Waters. 
W90-00635  5C 


Mercury  Concentration!  in  Rich  from  Contami- 
nated Areas  in  Scottish  Waters 
IV90-00  •' 

Zinc  Movement  ifl  Sev.  age  Sludge-'!  reaied  Soils 
as    Influenced    by     Soil     Properties,     Irrigation 
Water  Quality,  and  Soil  Moisture  Level 
W9O-0O640  5E 

Lead  and  Cadmium  in  Stone  l-oach  (Noema- 
cheilus  barbatulus  L.)  from  Three  Rivers  in  Der- 
byshire 

W90-00684  'M 

Testing  Readsorption  of  Trace  Elements  during 
Partial   Chemical   Extractions  of  Bottom  Sedi- 
ments 
W90-00690  5A 

Study  on  Heavy  Metal  Partitioning  in  Sediments 

from  Poyang  Lake  in  China 

W90-00708  5B 

Heavy  Metals  in  Eelgrass  (Zostera  marina  L.) 
During  Growth  and  Decomposition 
W90-00710  5B 

Distribution     of    Nutrients,     Trace     Elements, 
PAHs   and    Radionuclides   in    Sediment   Cores 
from  Lake  Varese  (N.  Italy). 
W90-O0712  5B 

Nickel  Sorption  and  Speciation  in  a  Marine  En- 
vironment. 
W90-00713  5B 

Determination  of  Heavy  Metals  in  Water,  Sus- 
pended  Materials  and  Sediments  from   Langat 
River,  Malaysia. 
W90-00714  5B 

Trace  Elements  in  Suspended  Particulate  Matter 

from  the  Yarra  River,  Australia. 

W90-00715  5B 

Geochemical  Characteristics  of  Heavy  Metals  in 

the  Xiangjang  River,  China. 

W90-00716  5B 

Use  of  Radionuclides  in  the  Study  of  Contami- 
nant Cycling  Processes. 
W90-00720  5A 

Concentrations  and  Distribution  of  Fe,  Zn  and 
Cu  in  Tissues  of  the  White  Sucker  (Catostomus 
Commersoni)  in  Relation  to  Elevated  Levels  of 
Metals  and  Low  pH. 
W90-00723  5C 

Toxicity  of  Metal  Polluted  Sediments  to  Daph- 

nia  Magna  and  Tubifex  tubifex. 

W90-00728  5C 

Bioavailable  Metal  Uptake  Rate  in  Urban  Storm- 
water  Determined  by  Dialysis  with  Receiving 
Resins. 
W90-00735  5B 

Dynamic  Modelling  of  Trace  Contaminant  Re- 
moval in  a  Municipal  Sewage  Treatment  Plant. 
W90-00778  5D 

Trace    Element    Concentrations    in    Fish    from 

Three    Adirondack    Lakes    with    Different    pH 

Values. 

W90-00800  5B 

Spatial  and  Temporal  Variation  of  Heavy  Metals 
in  Sediment  Cores  from  the  Calcasieu  River/ 
Lake  Complex. 
W90-00808  5B 

Geochemical    Studies  in    a    Remote    Scottish 

Upland  Catchment  II.  Streamwater  Chemistry 
During  Snow-Melt. 

W90-00809  5B 


SU-38 


<.<A 


■'/■■■ 


SUBJECT  INDEX 


HYDRAULIC  PROPERTIES 


Copper  and  Zinc  Balance  in  Soils,  Rice  Plants 
and   Aquatic   Systems   in   an   Area   Along   the 
Fuchu  Precipice  Line,  Tokyo,  Japan. 
W90-00811  4C 

Behavior  of  Cd,  Pb,  and  Cu  in  the  Marine  Del- 
taic Area  of  the  Po  River  (North  Adriatic  Sea). 
W90-00815  5B 

Fractionation  of  Particulate  Matter,  the  Trace 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

Lead    and    Cadmium    Loadings    to    the    Great 

Lakes  from  Precipitation. 

W90-00844  5B 

HERBICIDES 

Respiration  and  Osmoregulation  of  the  Estuarine 
Crab,  Rhithropanopeus  harrisii  (Gould):  Effects 
of  the  Herbicide,  Alachlor. 
W90-00278  5C 

Toxicity  of  2-Sec-Butyl-4,6-Dinitrophenol 
(DINOSEB)  and  Monosodium  Methanearsonate 
(MSMA),  Individually  and  In  a  Mixture,  to 
Channel  Catfish  (Ictalurus  punctatus)  and  Fat- 
head Minnows  (Pimephales  promealas). 
W90-00314  5C 

Novel  Method  for  the  Detection  and  Semiquan- 
titative Determination  of  Trace  Levels  of  2,4-D 
and  Related  Compounds. 
W90-00424  5A 

Degradation  of  Phenol,  Selected  Chlorophenols 
and  Chlorophenoxy  Herbicides  During  Anaero- 
bic Sludge  Digestion. 
W90-00497  5D 

Flow  Interruption:  A  Method  for  Investigating 

Sorption  Nonequilibrium. 

W90-00874  5B 

HETEROTROPHIC  BACTERIA 

Activated  Sludge  Treatment  of  Coal-Gasifica- 
tion Effluent  in  a  Petrochemical  Plant:  II.  Metal 
Accumulation  by  Heterotrophic  Bacteria. 
W90-00773  5D 

HETEROTROPHIC  MICROORGANISMS 

Heterotrophic      Processes      in      Eutrophicated 

Aquatic  Marine  Environments. 

W90-Q0287  5C 

HIGH  FLOW 

Magnitude  and  Frequency  of  High   Flows  of 

Unregulated  Streams  in  Kansas. 

W90-00204  2E 

HIGH  PERFORMANCE  LIQUID 
CHROMATOGRAPHY 

Determination  of  Linear  Alkylbenzenesulphon- 
ates  and  Alkylphenol  Polyethoxylates  in  Com- 
mercial  Products  and   Marine  Waters  by  Re- 
versed- and  Normal-Phase  HPLC. 
W90-0O860  5A 

Simultaneous    Determination    of   C1-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples   by    High-Performance    Liquid 
Chromatography. 
W90-00862  5A 

HIGH  WATER  MARK 

Potential  in  Fluvial  Geomorphology  of  a  New 
Mineral  Identification  technology  (QEM*SEM). 
W90-00737  7B 

HIGHWAY  EFFECTS 

Response  of  Fish  Communities  to  Habitat  Alter- 
ation in  a  Small  Ozark  Stream. 
W90-00282  4C 


Migration   and   Control  of  Purple    Loosestrife 

(Lythrum    salicaria    L.)  along    Highway    Cor- 

riders. 

W90-00458  4C 

HIGHWAY  RUNOFF 

Analysis  of  Alternative  Modifications  for  Re- 
ducing Backwater  at  the  Interstate  Highway  10 
Crossing  of  the  Pearl  River  Near  Slidell,  Louisi- 
ana. 
W90-00199  8  a 

HIGHWAYS 

Analysis  of  Alternative   Modifications  for  Re- 
ducing Backwater  at  the  Interstate  Highway  10 
Crossing  of  the  Pearl  River  Near  Slidell,  Louisi- 
ana. 
W90-00199  8A 

HISTORY 

Historical  and  Future  Emissions  of  Acidic  Dep- 
osition Precursors  from  Man-Made  Sources. 
W90-00151  5B 

Use    of    Sludge-Only    Landfills    as    Historical 
Records  of  Persistent  Organic  Chemicals  and 
Heavy  Metals  in  Sewage  Sludge. 
W90-0O915  5E 

HOHOKAM  INDIANS 

Hohokam  Archaeology  Along  Phase  B  of  the 

Tucson    Aqueduct    Central    Arizona    Project. 

Volume     2:     Excavations     at     Fastimes     (AZ 

AA:  12:384),  A  Rillito  Phase  Site  in  the  Avra 

Valley. 

W90-00143  6G 

HONG  KONG 

Contamination  of  Soil  and  Plant  by  Recycling  of 

Scrap  Plastics. 

W90-0O513  5B 

Effects  of  a  Spill  of  Bunker  Oil  on  the  Marine 
Biological  Communities  in  Hong  Kong. 
W90-00515  5C 

Pollution  of  the  Coastal  Waters  of  Hong  Kong. 
W90-00740  5B 

Trace  Metals  and  Organochlorines  in  the  Coast- 
al Waters  of  Hong  Kong. 
W90-00741  5B 

HOT  WIRE  HYGROMETERS 

Experiences  with  Two  Hot  Wire  Instruments  for 
Measuring  the  Liquid  Water  Content  in  Clouds. 
W90-00244  7B 

HUMAN  PATHOLOGY 

Possible  Health  Effects  of  High  Manganese  Con- 
centration in  Drinking  Water. 
W90-0O293  5F 

HUMIC  ACIDS 

Interaction  of  Humic  Acid  with  Selected  Trace 

Metals:  Influence  on  Bioaccumulation  in  Daph- 

nids. 

W90-OO316  5C 

Humic  Substances  Isolated  from  Spartina  alter- 
niflora  (Loisel.)  Following  Long-Term  Decom- 
position in  Sea  Water. 
W90-00559  2L 

HUNTING 

Characteristics    of    Greentree     Reservoirs:     A 

Survey  of  Managers. 

W90-00399  6G 

HYDRAULIC  CONDUCTIVITY 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

Spatial  Variability  of  Saturated  Hydraulic  Con- 
ductivity of  the  Subsoil  of  Two  Forested  Water- 
sheds. 
W90-0O379  2G 


Wettable   Porous  Plastic  for  Use  as  a  Porous 

Barrier  in  Soil  Hydraulic  Studies. 

W90-0O389  2G 

Influence  of  Simultaneous  Changes  in  Sodicity 
and  pH  on  the  Hydraulic  Conductivity  of  an 
Alkali  Soil  under  Rice  Culture. 
W90-00638  3F 

Hydraulic  Conductivity  of  Three  Landfill  Clay 

Liners. 

W90-00666  5E 

Verification  of  Kirkham's  Problem  of  Layered 

Soil  Drainage. 

W90-00878  8D 

Boundary  Conditions  Along  Permeable  Fracture 
Walls:  Influence  on  Flow  and  Conductivity. 
W90-00956  2F 

HYDRAULIC  DESIGN 

Hydrologic  Design  for  Riprap  on  Embankment 

Slopes. 

W90-00084  8D 

HYDRAULIC  ENGINEERING 

Mechanics  of  Overflow   Erosion  on   Embank- 
ments: I.  Research  Activities. 
W90-00628  2J 

Mechanics  of  Overflow  Erosion:  II.  Hydraulic 

and  Design  Considerations. 

W90-00629  8B 

Cohesive  Sediment  Transport:  II.  Application. 
W90-00631  2L 

Storm  Drain  Design:  Diffusive  Flood  Routing 

for  PCs. 

W90-00633  8A 

HYDRAULIC  EQUIPMENT 

Spinning  Air  Blasts  Operating  Costs. 
W90-00668  5D 

HYDRAULIC  GRADIENT 

Experiments  on  Sediment  Transport  in  Shallow 

Flows  in  High  Gradient  Channels. 

W90-00942  2J 

HYDRAULIC  MODELS 

Hydrogeology  and  Preliminary  Regional  Flow 

Modeling  at  the  Bemidji,  Minnesota,  Research 

Site. 

W90-00034  2F 

Intake  Structure  Operation  Study,  Lost  Creek 

Dam,  Oregon. 

W90-00099  8A 

Overtopping     Flow     on     Low     Embankment 
Dams-Summary  Report  of  Model  Tests. 
W90-00124  8B 

Developing  a  Mathematical  Model  System  for 

the  Rhine:  Meuse  Estuary. 

W90-0O136  2L 

Subsurface  Storage  of  Freshwater  in  South  Flor- 
ida: A  Digital  Model  Analysis  of  Recoverability. 
W90-00200  4B 

Effect  of  Conditioning  Transport  Simulations  on 
Transmissivity,  Head  and  Concentration  Data. 
W90-00229     '  5B 

Experiments  on  Sediment  Transport  in  Shallow 

Flows  in  High  Gradient  Channels. 

W90-00942  2J 

HYDRAULIC  PROPERTIES 

Spillway  Performance  Report,  Mississippi,  De- 
cember 1982. 
W90-00135  8B 


SU-39 


HYDRAULIC  PROPERTIES 


SUBJECT  INDEX 


Influence  of  Spatial  Variability  of  Aquifer  and 
Recharge   Properties  in   Determining   Effective 
Parameter  Values. 
W90-00232  2F 

Spatial  Variability  of  Saturated  Hydraulic  Con- 
ductivity of  the  Subsoil  of  Two  Forested  Water- 
sheds. 
W90-00379  2G 

HYDRAULIC  STRUCTURES 

Innovative   Products  and   Procedures  Used  on 

Chouteau  Island  Levee  Relocation. 

W90-00154  8G 

Cutoff   Wall    Construction    to    Upgrade    Mud 

Mountain  Dam. 

W9O-0O155  «E 

Analysis  of  Alternative   Modifications  for  Re- 
ducing Backwater  at  the  Interstate  Highway  10 
Crossing  of  the  Pearl  River  Near  Slidell,  Louisi- 
ana. 
W90-00199  8A 

Embankment  Criteria  and  Performance  Report: 
W.H.  Harsha  Lake,  Little  Miami  River  Basin, 
Ohio. 

W90-00252  8E 

Engineering  Solution  to  the  Nitrate  Problem  of 
a  Borehole  at  Swaffham,  Norfolk,  U.K. 
W90-00366  5G 

HYDRAULIC  VALVES 

Spinning  Air  Blasts  Operating  Costs. 
W90-00668  5D 

Pump-Control     Valves     Protect     Your     Water 

System. 

W90-00669  5p 

HYDROCARBONS 

Distribution  of  Gases  and  Hydrocarbon  Vapors 

in  the  Unsaturated  Zone. 

W90-00036  5B 

Microbial  Degradation  of  Crude  Oil  and  Some 

Model  Hydrocarbons. 

W90-00038  5B 

Chemical  Degradation  of  Substituted  Aromatic 
Hydrocarbon  Compounds  in  Soil/Sediment  Sys- 
tems. 
W90-00246  5B 

Polycyclic  Aromatic  Hydrocarbon  Degradation 
by  a  Mycobacterium  sp.  in  Microcosms  Contain- 
ing Sediment  and  Water  from  a  Pristine  Ecosys- 
tem. 
W90-00393  5B 

Limitation  and  Feasibility  of  the  Land  Disposal 
of  Organic  Solvent-contaminated  Wastes. 
W90-00450  5£ 

Aqueous  Solubility  and  n-Octanol/Water  Parti- 
tion Coefficient  Correlations. 
W90-00475  5B 

Determination  of  Hydrocarbon  Sources  Using  n- 
Alkane  and  Polyaromatic  Hydrocarbon  Distri- 
bution Indexes.  Case  Study:  Rio  de  La  Plata 
Estuary,  Argentina. 
W90-00540  5B 

Geological  Framework  and  Observed  Oilseeps 
of  Zakynthos  Island:  Their  Possible  Influence  on 
the  Pollution  of  the  Marine  Environment 
W90-00625  5C 

Distribution     of    Nutrients,     Trace     Elements, 
PAHs   and    Radionuclides   in    Sediment   Cores 
from  Lake  Varese  (N.  Italy). 
W90-00712  5B 

Accumulation  of  poly-beta-hydroxybutyrate  in  a 
Methane-enriched,    Halogenated    Hydrocarbon- 


degrading  Soil  Column:  Implications  for  Micro- 
bial    Community     Structure     and     Nutritional 
Status 
W90-00725  5B 

HYDRODYNAMICS 

Vibration   on   Rectangular   Bars   Due   to   Flow 

(Storemungsbedingte  Schwingungen  von  Rech- 

teckstaeben). 

W90-00188  8B 

Stochastic  Approach  of  the  Hydrodynamic  Dis- 
persion in  a  Fractured  Medium:  Variability  of 
the  Dispersion  Coefficient  (Approche  Stochasti- 
que  de  L'Hydrodispersion  en  Milieu  Fissure 
Variabilite  du  Coefficient  de  Dispersion) 
W90-00370  2F 

HYDROGEN 

Patterns  of  Hydrogen  in  Biogas  from  the  Anaer- 
obic Digestion  of  Milk-Sugars. 
W90-00763  50 

HYDROGEN  ION  CONCENTRATION 

Influence  of  pH  on  Struvite  Formation  by  Bac- 
teria. 
W90-00443  2K 

Influence  of  pH  on  Adsorption  of  Dye-Contain- 
ing Effluents  With  Different  Bentonites. 
W90-00469  5D 

Influence  of  Chlorination  pH  and  Chlorine  Dose 

on  the  Formation  of  Mutagenic  Activity  and  the 

Strong  Bacterial  Mutagen  3-Chloro-4-(Dichloro- 

methyl)-5-Hydroxy-5(2H)-Furanone     (MX)     in 

Water. 

W90-00478  sp 

Apparatus  for  the  In-Situ  Determination  of  Phy- 
sico-Chemical  Parameters  Across  the  Sediment- 
Water  Interface. 
W90-00504  7B 

Relationship  Between  Sedimentary  Diatom  As- 
semblages  and    Lakewater   pH   in    35   Quebec 
Lakes,  Canada. 
W90-00591  2H 

Estimation  of  pH  Optima  and  Tolerances  of 
Diatoms  in  Lake  Sediments  by  the  Methods  of 
Weighted  Averaging,  Least  Squares  and  Maxi- 
mum Likelihood,  and  Their  Use  for  the  Predic- 
tion of  Lake  Acidity. 
W90-00592  2H 

Acidifying  Potential  of  Atmospheric  Deposition 

in  Canada. 

W90-00810  5B 

Chronic  Effects  of  Low  pH  and  Elevated  Alu- 
minum on  Survival,  Maturation,  Spawning  and 
Embryo-Larval   Development   of  the   Fathead 
Minnow  in  Soft  Water. 
W90-00813  5C 

Acidification  and  Otter  (Lutra  lutra)  Distribu- 
tion in  Scotland. 
W90-00816  5C 

HYDROGEN  SULFIDE 

Sulfide  Production  During  Anaerobic   Lagoon 

Treatment  of  Tapioca  Wastewater. 

W90-00517  5D 

HYDROGRAPHS 

Simulation  of  Flood  Hydrographs  For  Georgia 

Streams. 

W90-00221  2E 

HYDROGRAPHY 

Preliminary  Study  of  the  Basic  Hydrographic 
Features  and  the  Current  Structures  Off  the 
Changjiang  River  Mouth  in  the  Dry  Season. 
W90-00623  2L 


HYDBOLOGH   HI  IDG  I  I 

■-cessing   and 
Archiving  of  Field  Data 
W9O-O0O80  2D 

Problems  Related  to  the  Effects  of  Environmen- 
tal Conditions  on  the  Improvement  of  Agricul- 
ture in  South-East  Asia 
W9O-O0102  3F 

Assessing    the   Trophic    Status   of  Lake    Mikri 

Prespa,  Greece. 

W90-00599  2H 


Modelling  the  Irrigaiton  Need 
W90-00957 


3F 


HYDROLOGIC  CYCLE 

Utility    of   Climatic    Station    Data    in    Making 
Hourly   Potential   Evapotranspiration  Estimates 
for  Remote  Sensing  Studies. 
W90-00357  2D 

HYDROLOGIC  DATA 

Need  for  Climatic  and  Hydrologic  Data  in  Agri- 
culture in  Southeast  Asia. 
W90-00100  7  A 

Application  of  Climatic  and  Hydrological  Data 
in  Stabilizing  Production  Systems  in  the  Humid 
and  Wet-Dry  Tropics  of  Asia. 
W90-00101  3p 

Minimum  Data  Sets:  Hydrological  Applications 
W90-00103  3p 

Requirements  For  and  Use  of  a  Flood  and  Agro- 
Economic  Data  Base. 
W90-001 1 1  7  A 


Hydrologic  Unit  Maps. 
W90-00207 


7C 


HYDROLOGIC  DATA  COLLECTIONS 

Drought  Assessment  Through  Stochastic  Analy- 
sis of  Rainfall  and  Streamflow  Data. 
W90-00109  2E 

Collection,  Quality  and  Accessibility  of  Climatic 
and  Hydrologic  Data  Used  in  Agricultural  Ap- 
plications in  New  Zealand. 
W90-00120  7B 

Data  for  Assessment  of  Evapotranspiration  and 

Soil  Water. 

W90-00121  2D 

Aspects  of  Hydrometeorological  Data,  Measure- 
ment, Analysis  and  Application. 
W90-00122  2B 

Techniques  For  Estimating  Streamflow  Charac- 
teristics in  The  Eastern  And  Interior  Coal  Prov- 
inces of  the  United  States. 
W90-00203  2E 

HYDROLOGIC  MODELS 

Review    of    Hydrologic    and    Water    Quality 
Models  Used  for  Simulation  of  Agricultural  Pol- 
lution. 
W90-00002  5B 

Simple  Model  for  Assessing  Annual  Soil  Erosion 

on  Hillslopes. 

W90-0OO08  2J 


Some  Aspects  of  Soil  Erosion  Modelling. 
W90-00O09 


2J 


Application  of  an  Agricultural  Water  Balance 
and  Erosion  Model  in  Environmental  Science. 
W90-00010  2J 

Validity  and  Limitations  of  Different  Transport 

Models  with  Particular  Reference  to  Sediment 

Transport. 

W90-0001 1  2J 


SU-40 


SUBJECT  INDEX 


INDUSTRIAL  WASTEWATER 


&>  I 


Integration    of   Runoff   and    Receiving    Water 
Models  for  Comprehensive  Watershed  Simula- 
tion and  Analysis  of  Agricultural  Management 
Alternatives. 
W90-00014  5G 


Field  Scale  Simulation  of  Nutrient  Losses. 
W90-0OO15 


5B 


Modeling  Subsurface  Drainage  and  Water  Man- 
agement Systems  to  Alleviate  Potential  Water 
Quality  Problems. 
W90-00016  5G 

Runoff  and  Receiving  Water  Models  for  NPS 

Discharge  into  the  Venice  Lagoon. 

W9O-0OO17  5B 

Distributed   Parameter   Hydrologic   and   Water 

Quality  Modeling. 

W90-00018  5B 

Use  of  Climatic  Data  with  a  Crop  Water  Bal- 
ance Model  and  Crop  and  Pest  Response  Models 
in  Northern  New  South  Wales. 
W90-00118  3F 

Geohydrology  and  Model  Analysis  of  Stream- 
Aquifer  System  Along  the  Arkansas  River  in 
Kearny    and    Finney    Counties,    Southwestern 
Kansas. 
W90-00196  2F 

Application  of  the  Precipitation-Runoff  Model 
in  the  Warrior  Coal  Field,  Alabama. 
W90-00214  2  A 

Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwat- 
er Modelling  Practice. 
W9O-0O228  2F 

Overland  Flow  Modeling:  Can  Rainfall  Excess 
be  Treated  as  Independent  of  Flow  Depth. 
W90-00350  2E 

Field  Application  of  a  Finite-Element  Water- 
Quality  Model  to  a  Coal  Seam  with  UCG  Burns. 
W90-0O577  5B 

Cohesive  Sediment  Transport:  II.  Application. 
W90-0O631  2L 

Water  Storage  Capacity  of  Wetland  Used  for 

Wastewater  Treatment. 

W90-00663  5D 

Analysis  of  Nonequilibrium  Desorption  of  Vola- 
tile Organics  During  Field  Test  of  Aquifer  De- 
contamination. 
W90-00873  5G 

Groundwater    Model    of   the    Nubian    Aquifer 

System. 

W90-0O94O  2F 

HYDROLOGIC  PROPERTIES 

Evaluation  of  the  Factors  Determining  the  Ef- 
fectiveness of  Water  Quality  Buffer  Zones. 
W9O-0O359  5G 

HYDROLOGIC  SYSTEMS 

Soil-Cement    as    a    Material    for    Constructing 

Dams. 

W9O-0O789  8F 


HYDROLOGIC  UNIT  MAPS 

Hydrologic  Unit  Maps. 
W90-00207 


7C 


HYDROLOGICAL  REGIME 

Water  Flow  in  a  Hummocky  Landscape  in  Cen- 
tral  Saskatchewan,   Canada:   I.   Distribution  of 
Water  and  Soils. 
W90-OO369  2E 

Diminishing  Discharges  of  Mountain  Springs  in 

a  Part  of  Kumaun  Himalaya. 

W90-00562  4C 


HYDROLOGY 

Innovative  Hydrogeologic  Setting  for  Disposal 

of  Low-level  Radioactive  Wastes. 

W90-00451  5E 

HYDROLYSIS 

Hydrolysis  of  Chlorostilbene  Oxide:  I.  Hydroly- 
sis in  Homogeneous  Systems. 
W90-00309  5B 

Homogeneous    Hydrolysis   Rate  Constants   for 

Selected  Chlorinated  Methanes,  Ethanes,  Eth- 
enes,  and  Propanes. 

W90-00687  5B 

HYDROMETEOROLOGY 

Aspects  of  Hydrometeorological  Data,  Measure- 
ment, Analysis  and  Application. 
W90-00122  2B 

HYGROMETERY 

Experiences  with  Two  Hot  Wire  Instruments  for 
Measuring  the  Liquid  Water  Content  in  Clouds. 
W90-00244  7B 

ICE  COVER 

Uncertainties  in  Streamflow  Measurements 
Under  Winter  Ice  Conditions,  A  Case  Study: 
The  Red  River  at  Emerson,  Manitoba,  Canada. 
W90-00951  2E 


IDAHO 

Quality  of  Ground  Water  in  Idaho. 
W90-0O202 


2F 


Geology  and  Survival  on  the  Snake  River  Plain. 
W90-00335  5G 

ILLINOIS 

Relations  Between  Quality  of  Urban  Runoff  and 
Quality  of  Lake  Ellyn  at  Glen  Ellyn,  Illinois. 
W90-00212  4C 

Tritium  Migration  From  a  Low-Level  Radioac- 
tive-Waste Disposal  Site  Near  Chicago,  Illinois. 
W90-00226  5B 

IMPAIRED  WATER  USE 

Application    of    the    Threshold    Concentration 
Concept  to  Irrigation  With  Saline  Water. 
W90-00508  3C 

Iodine  Used  as  a  Water-Disinfectant  in  Turbid 

Waters. 

W90-0O821  5F 

IMPERVIOUS  SOILS 

Verification  of  Kirkham's  Problem  of  Layered 

Soil  Drainage. 

W90-00878  8D 

INDIA 

Rubber  Heat  Engine  for  Ground  Water  Irriga- 
tion in  India. 
W90-00291  3F 

Assessment  of  Groundwater  Potential  for  Con- 
junctive Water  Use  in  a  Large  Irrigation  Project 
in  India. 
W90-0O367  4B 

Variation  of  Phytoplankton  in  a  Tropical  Estu- 
ary (Vellar  Estuary,  Bay  of  Bengal,  India). 
W90-00409  2H 

Energy   Parameters   for   Raising   Crops   Under 
Various  Irrigation  Treatments  in  Indian  Agricul- 
ture. 
W90-00429  3F 

Heavy  Metals  in  Water,  Sediments,  Plants  and 

Fish  of  Kali  Nadi  U.P.  (India). 

W90-00512  5B 

Diminishing  Discharges  of  Mountain  Springs  in 

a  Part  of  Kumaun  Himalaya. 

W90-00562  4C 


INDIAN  OCEAN 

Predicting  the  Fate  and  Effects  of  Chlorinated 
Hydrocarbons    in    a    Coastal    Marine    System- 
South-East  Indian  Ocean. 
W90-00867  5B 

INDIANA 

Indiana   Water   Quality    1987:   Monitor   Station 

Records,  Rivers  and  Stream. 

W90-00079  5B 

Indiana  Water   Quality    1986:   Monitor   Station 

Records-Rivers  and  Streams. 

W90-00127  2E 

Bacterial   Community   Structure   and   Function 

along  a  Heavy  Metal  Gradient. 

W90-00394  5C 

INDONESIA 

Natural  Resources  and  Environmental  Manage- 


ment in  Indonesia:  An  Overview. 
W9O-OO250 


6A 


INDUCTION  METERS 

Calibration  of  Frequency-Domain  Electromag- 
netic Induction  Meters  and  their  Possible  Use  in 
Recharge  Studies. 
W90-00365  7B 

INDUSTRIAL  DEVELOPMENT 

Pollutants  in  the  Air  and  Acids  in  the  Rain: 
Influences  on  Our  Natural  Environment  and  a 
Challenge  for  Every  Industrial  Society. 
W90-00064  5B 

INDUSTRIAL  PLANTS 

Effect  of  the  ASARCO  Smelter  Shutdown  on 
the  Acidity  of  Rainfall  in  the  Puget  Sound  Area. 
W9O-0OO93  5B 

INDUSTRIAL  WASTES 

Simple   Techniques    for    Source    Reduction    of 
Wastes  from  Metal  Plating  Operations. 
W90-00460  5D 

Anaerobic  Digestion  of  Pig  Manure  with  Differ- 
ent Agro-industrial  Wastes. 
W90-00530  5D 

Anaerobic-aerobic     Treatment     of     Distillery 

Wastes. 

W90-00644  5D 

Toxicity  of  Metal  Polluted  Sediments  to  Daph- 

nia  Magna  and  Tubifex  tubifex. 

W9O-0O728  5C 

Fungal    Purification   of  an    Industrial    Effluent 
Containing  Volatile  Fatty  Acids  by  Means  of  a 
Crossflow-Microscreen  Technique. 
W90-00766  5D 

Wastewater  Management  in  the  Automobile  In- 
dustry. 
W90-00769  5D 

Biological  Removal  of  Sulphate  from  Industrial 
Effluents  and  Concomitant  Production  of  Sul- 
phur. 
W90-00770  5D 

Wet  Air  Oxidation  of  Toxic  Industrial  Effluents. 
W90-00772  5D 

Activated  Sludge  Treatment  of  Coal-Gasifica- 
tion Effluent  in  a  Petrochemical  Plant:  II.  Metal 
Accumulation  by  Heterotrophic  Bacteria. 
W90-00773  5D 

INDUSTRIAL  WASTEWATER 

Assessment  of  Toxic  Metal  Biosorption  by  Acti- 
vated Sludge  from  the  Treatment  of  Coal-Gasifi- 
cation Effluent  of  a  Petrochemical  Plant. 
W90-00410  5D 


su^n 


INDUSTRIAL  WASTEWATER 


SUBJECT  INDEX 


Epilithon  and  Dissolved  Oxygen  Depletion  in 
the    Manawatu    River,    New    Zealand:    Simple 
Models  and  Management  Implications. 
W90-00414  5B 

Removal  of  Copper  From  Solution  Using  Moss 
W90-00496  5D 


Aquatic  Pollution  in  the  Far  East. 
W90-00739 


5B 


Cyanide  Transformation  in  Anaerobic  Phenol- 
Degrading  Methanogenic  Cultures. 
W90-00752  5D 

Oxidation  of  Phenolic   Pollutants  by  a  Lignin 
Degrading  Enzyme  from  the  White-Rot  Fungus 
Phanerochaete  chrysosporium. 
W90-00904  5D 

INFILTRATION 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

Water  Flow  in  a  Hummocky  Landscape  in  Cen- 
tral  Saskatchewan,   Canada:   I.   Distribution   of 
Water  and  Soils. 
W90-00369  2E 

Predicting  the  Average  Movement  of  Reactive 

Solutes  in  Soils. 

W90-00506  5B 

Predicting  Deep  Drainage  in  the  Soil  From  Soil 

Properties  and  Rainfall. 

W90-00507  2G 

Time  of  Concentration   Formula  for   Pervious 

Catchments. 

W90-00895  2G 

Depth    Distribution   of  an   Applied   Tracer   in 

Groundwater  Field  Experiments. 

W90-00933  2F 

Algorithm  for  the  Interpretation  of  Groundwat- 
er Field  Experiments. 
W9O-0O934  2F 

Radon  in  Groundwater:  A  Tool  to  Assess  Infil- 
tration from  Surface  Water  to  Aquifers. 
W90-00945  2F 

INFILTRATION  RATE 

Application    of   the    Threshold    Concentration 
Concept  to  Irrigation  With  Saline  Water. 
W90-00508  3C 

Effect   of  Water   Depth   in   Groundwater   Re- 
charge Basins  on  Infiltration. 
W90-00881  2G 

Infiltration  Function  from  Furrow  Stream  Ad- 
vance. 
W90-00894  3F 

INFORMATION  SYSTEMS 

REMISS:    Research    Management    Information 

System. 

W90-00129  10D 

INJECTION  WELLS 

Geochemical  Interactions  of  Hazardous  Wastes 
with  Geological  Formations  in  Deep-Well  Sys- 
tems. 
W90-00141  5E 

INORGANIC  ACIDS 

Role  of  Organic  Acids  in  the  Acidification  of 

Surface  Waters  in  the  Eastern  U.S. 

W90-00641  2K 

INORGANIC  COMPOUNDS 

Inorganic  Geochemistry  of  Ground  Water  and 

Aquifer  Matrix.  First-Year  Results. 

W90-0O035  5C 


Application  of  the  QWASI  (Quantitative  Water 
Air   Sediment   Interaction)   Fugacity   Model   to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes 
W90-00435  5B 

INSECTICIDES 

Occurrence  of  Chlorobenzenes  and  Permethrins 

in  Twelve  U.K.  Sewage  Sludges 

W90-00426  5D 

Bioconcentration  and  Metabolism  of  Aldrin  and 
Phorate  by  the  Blue-green  Algae  Anabaena 
(ARM  310)  and  Aulosira  fertilissima  (ARM  68). 
W90-0O433  5B 

Fate  of  Chlorobenzenes  and  Permethrins  During 
Anaerobic  Sewage  Sludge  Digestion. 
W90-00470  5D 

Unimpaired    RNA    Synthesis    in    Neurons   and 

Epithelial  Cells  in  a  Freshwater  Leech  Exposed 

to  the  Organophosphate  Insecticide  Chlorpyri- 

fos. 

W9O-O0557  5C 

DDT  Residues  in  the  Fat  of  Crocodiles  from 

Lake  Kariba,  Zimbabwe. 

W90-00674  5B 

Analysis  of  Pesticides  in  Seawater  after  Enrich- 
ment onto  C8  Bonded-Phase  Cartridges. 
W90-00689  5A 

Effect  of  a  Sewage  Plant  in  the  Distribution  of 

Organochlorine  Residues  in  the  Diyala  River, 

Iraq. 

W90-00799  5B 

Capillary  Spot  Test  for  the  Detection  of  Trace 
Levels    of    Organophosphorus    Insecticides    in 
Water,  Soil  and  Vegetation. 
W90-00858  5A 

INSTREAM  FLOW 

Interdisciplinary     Process  for    Protecting     In- 

stream  Flows. 

W90-00334  6  A 

INSTRUMENTATION 

Apparatus  for  the  In-Situ  Determination  of  Phy- 
sico-Chemical  Parameters  Across  the  Sediment- 
Water  Interface. 
W90-00504  7B 

Use  of  Turbidimeters   in   Suspended   Sediment 

Research. 

W90-00733  7B 

Evaluation  of  the  Streaming  Current  Detector- 

I.  Use  in  Jar  Tests. 

W90-00901  5F 

Evaluation  of  the  Streaming  Current  Detector- 

II.  Continuous  Flow  Tests. 

W90-00902  5F 


Flow  Cytometry  for  Algal  Studies. 
W90-00903 


7B 


INTAKES 

Intake  Structure  Operation  Study,  Lost  Creek 

Dam,  Oregon. 

W90-00099  8A 

INTERCEPTION 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

Cloudwater    Chemistry    in    Sequoia    National 

Park. 

W90-OO345  2B 

INTERDISCIPLINARY  STUDIES 

Interdisciplinary     Process    for    Protecting     In- 

stream  Flows. 

W90-00334  6A 


IMKHNAIIONAI.  AI.KKKMKMS 

Monitoring  of  the  Sea    Keporl  on  the  Activities 
in  1984  (Ueberwachung  des  Meere*  Bencht  fuer 
das  Jahr  1 
W90-O0263  5A 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1983  (Ueberwachung  des  Meeres:  Bencht  fuer 
das  Jahr  1983). 
W90-(X)264  5A 

INTERNATIONAL  WATERS 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1984  (Ueberwachung  des  Meerev  Bencht  fuer 
das  Jahr  1984). 
W90-OO263  5A 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1983  (Ueberwachung  des  Meeres:  Bericht  fuer 
das  Jahr  1983). 
W90-00264  5A 

INTERSTITIAL  WATER 

Arsenic   Species   in   Ground   Water   and    Pore 
Waters  in  Stream  Sediments  Affected  by  Mine 
Drainage  in  Montana  and  Colorado. 
W90-00044  5B 

Methanogenesis  and  Microbial  Lipid  Synthesis 

in  Anoxic  Salt  Marsh  Sediments. 

W90-00302  2L 

Hydrogeochemistry  in  the  Barbados  Accretion- 

ary  Complex:  Leg  1 10  ODP. 

W90-00637  2K 

INTERTIDAL  AREAS 

Humic  Substances  Isolated  from  Spartina  alter- 
niflora  (Loisel.)  Following  Long-Term  Decom- 
position in  Sea  Water. 
W90-00559  2L 

INTRODUCED  SPECIES 

Migration   and   Control   of  Purple   Loosestrife 

(Lythrum    salicaria    L.)    along    Highway    Cor- 

riders. 

W90-00458  4C 

INVERTEBRATES 

Survival,  Reproduction  and  Bioconcentration  in 

Invertebrates  and  Fish  Exposed  to  Hexachloro- 

benzene. 

W90-00312  5B 

Importance  of  Sediments  in  Understanding  Nu- 
trient Cyclings  in  Lakes. 
W90-00717  2H 

IODINE 

Iodine  Used  as  a  Water-Disinfectant  in  Turbid 

Waters. 

W90-00821  5F 

ION  EXCHANGE 

Determination   of  Total   Sulfur   in  Freshwater 
Sediments  by  Ion  Chromatography. 
W90-00418  5  A 

IONS 

Ion    Elution    Through    Shallow    Homogeneous 

Snow. 

W90-00952  5B 

IOWA 

Charmed  Life  of  a  Lake  Called  Prairie  Rose. 
W90-00327  5G 

IRAQ 

Studies  on  Faecal  Streptococci  in  Wells  Water 

Near  Mosul  City. 

W90-00543  5B 

Isolation  of  Saprolegniaceae  from  Tigris  River 

and    Notes    on    their    Occurrence    in    Winter 

Season. 

W90-00545  2H 


SU^tt 


•■•:; 


SUBJECT  INDEX 


IRRIGATION  REQUIREMENTS 


Evaluation    of   Septic    Tanks    Performance    in 

Some  Parts  of  Mosul  City  in  Iraq. 

W90-00546  5D 

Effect  of  a  Sewage  Plant  in  the  Distribution  of 

Organochlorine  Residues  in  the  Diyala  River, 

Iraq. 

W90-00799  5B 

IRON 

Aqueous  Photolysis  of  the  Iron  (III)  Complexes 

of  NTA,  EDTA  and  DTPA. 

W90-0O472  5B 

Manganese  and  Iron  Related  Problems  in  Aus- 
tralian Water  Supplies. 
W9O-0O502  5F 

Removal  of  some  Heavy  Metals  from  Polluted 
Water  by  Aquatic  Plants:  Studies  on  Duckweed 
and  Water  Velvet. 
W90-00528  5D 

Water    Treatment    Sludge    Influence    on    the 

Growth  of  Sorghum-Sudangrass. 

W9O-00566  5E 

Concentrations  and  Distribution  of  Fe,  Zn  and 
Cu  in  Tissues  of  the  White  Sucker  (Catostomus 
Commersoni)  in  Relation  to  Elevated  Levels  of 
Metals  and  Low  pH. 
W90-00723  5C 

Impact  of  Plastic  Materials  on  Iron  Levels  in 
Village  Groundwater  Supplies  in  Malawi. 
W90-00930  2F 

IRRADIATION 

Determination  of  Irradiation  and  Primary  Pro- 
duction Using  a  Time-Dependent  Attenuation 
Coefficient. 
W90-OO850  2H 

IRRIGATION 

Water  Use  Efficiency,  Nutrient  Uptake  and  Pro- 
ductivity of  Micro-Irrigated  Citrus. 
W90-00290  3F 

Potential  Demand  for  Supplemental  Irrigation 

In  the  Lower  Mississippi  Valley. 

W90-00332  3F 

Evaluating  the  Performance  of  Tank  Irrigation 

Systems. 

W90-00400  3F 

Energy   Parameters   for   Raising   Crops   Under 
Various  Irrigation  Treatments  in  Indian  Agricul- 
ture. 
W90-0O429  3F 

Nutrient    Input    and    Output    of   an    Irrigated 
Agroecosystem  in  an  Arid  Mediterranean  Land- 
scape. 
W90-00432  3F 

Effects  of  Three  Irrigation  Regimes  on  Growth 

Parameters  and  Yield  of  Drip  Irrigated  Sweet 

Corn  (Zea  mays  cv.  Suresweet)  (Tres  Niveles  de 

Riego,    Crecimiento    y    Rendimiento    de    Maiz 

Dulce  (Zea  mays  cv.  Suresweet)  Regado  por 

Goteo). 

W90-00586  3F 

Irrigation  Requirements  of  Sorghum  in  South 
and  North  Coasts  of  Puerto  Rico  (Requisitos  de 
Riego  para  Sorga  en  las  Costas  Sur  y  Norte  de 
Puerto  Rico). 
W90-00588  3F 

Irrigation  Requirements  for  Plantains  in  Seven 
Ecological  Regions  of  Puerto  Rico  (Requisitos 
de  Riega  para  Platano  en  Siete  Regiones  Ecolo- 
gies de  Puerto  Rico). 
W90-00589  3F 


IRRIGATION  CANALS 

Investigation  of  Archaic  Subsistence  and  Settle- 
ment   in    the    Harquahala    Valley,    Maricopa 
County,  Arizona. 
W9O-OO150  6G 

Central  Asian  Irrigation  Canals  and  some  As- 
pects of  their  Algal  Flora. 
W90-00408  2H 

Copper  and  Zinc  Balance  in  Soils,  Rice  Plants 
and   Aquatic   Systems   in   an   Area   Along   the 
Fuchu  Precipice  Line,  Tokyo,  Japan. 
W90-00811  4C 

IRRIGATION  EFFECTS 

Wellton-Mohawk  Farmers  Deliver  Water  Con- 
servation. 
W9O-0O325  3F 

Geology  and  Survival  on  the  Snake  River  Plain. 
W90-0O335  5G 

Soil  Resistance  to  Erosion  In  the  Southern 
Ukraine  and  Change  Therein  Due  to  Irrigation. 
W90-00338  2J 

Mineral  Composition  of  a  Typical  Chernozem 
with  Regular  Fertilization  and  Irrigation. 
W90-00339  3F 

Effect  of  Irrigation  Rate  on  Solute  Transport  in 

Soil  During  Steady  Water  Flow. 

W90-0O352  3F 

Mechanism    of   Native   Manganese    Release    in 

Salt-Treated  Soils. 

W90-0O381  5B 

Influence  of  Simultaneous  Changes  in  Sodicity 
and  pH  on  the  Hydraulic  Conductivity  of  an 
Alkali  Soil  under  Rice  Culture. 
W90-00638  3F 

Groundwater  Table  Simulation  Under  Different 

Rice  Irrigation  Practices. 

W90-00879  3F 

IRRIGATION  EFFICIENCY 

Water  Use  Efficiency,  Nutrient  Uptake  and  Pro- 
ductivity of  Micro-Irrigated  Citrus. 
W90-00290  3F 

Application    of   the    Threshold    Concentration 
Concept  to  Irrigation  With  Saline  Water. 
W90-00508  3C 

Improved   Approach   to   Irrigation   Scheduling 

Programs. 

W90-00883  3F 

Gravity  Irrigation  Management  in  Bangladesh. 
W90-0O887  3F 

LP  Operation  Model  for  On-demand  Canal  Sys- 
tems. 
W90-00891  3F 

Irrigation    Strategy    Selection    Based   on   Crop 
Yield,  Water,  and  Energy  Use  Relationships:  A 
Michigan  Example. 
W90-OO960  3F 

IRRIGATION  ENGINEERING 

Assessment  of  Groundwater  Potential  for  Con- 
junctive Water  Use  in  a  Large  Irrigation  Project 
in  India. 
W90-00367  4B 

Calculation  of  Distribution  and  Efficiency  for 

Nonuniform  Irrigation. 

W90-0O89O  3F 

LP  Operation  Model  for  On-demand  Canal  Sys- 
tems. 
W9O-0O891  3F 


Stable    Predictive    Control    of    Open-Channel 

Flow. 

W90-00892  8A 

Infiltration  Function  from  Furrow  Stream  Ad- 
vance. 
W90-00894  3F 

Time  of  Concentration   Formula  for   Pervious 

Catchments. 

W90-00895  2G 

Head  Loss  in  Manifolds  or  Trickle  Lateral:  Sim- 
plified Approach. 
W90-00897  3F 


Modelling  the  Irrigaiton  Need. 
W90-00957 


3F 


IRRIGATION  OPERATION 

Dynamic  Programming:  Application  to  Manage- 
ment of  an  Irrigation  Reservoir  (Programmation 
Dynamique:  Application  a  la  Gestion  d'une  Re- 
tenue  Pour  I'Irngation). 
W90-0O939  4A 

IRRIGATION  PRACTICES 

Use  of  Climatic  Data  with  a  Crop  Water  Bal- 
ance Model  and  Crop  and  Pest  Response  Models 
in  Northern  New  South  Wales. 
W90-00118  3F 

Irrigation    Strategy    Selection    Based   on    Crop 
Yield,  Water,  and  Energy  Use  Relationships:  A 
Michigan  Example. 
W90-00960  3F 

IRRIGATION  PROGRAMS 

Wellton-Mohawk  Farmers  Deliver  Water  Con- 
servation. 
W90-00325  3F 

Potential  Demand  for  Supplemental  Irrigation 

In  the  Lower  Mississippi  Valley. 

W90-00332  3F 

Improved   Approach   to   Irrigation   Scheduling 

Programs. 

W90-00883  3F 

Gravity  Irrigation  Management  in  Bangladesh. 
W90-0O887  3F 

Future  Irrigation  Prospects  and  Actions  in  De- 
veloping Countries. 
W90-00888  3F 

IRRIGATION  REQUIREMENTS 

Potential  Demand  for  Supplemental  Irrigation 

In  the  Lower  Mississippi  Valley. 

W90-00332  3F 

Irrigation  Requirements  of  Sorghum  in  South 
and  North  Coasts  of  Puerto  Rico  (Requisitos  de 
Riego  para  Sorga  en  las  Costas  Sur  y  Norte  de 
Puerto  Rico). 
W9O-0O588  3F 

Irrigation  Requirements  for  Plantains  in  Seven 
Ecological  Regions  of  Puerto  Rico  (Requisitos 
de  Riega  para  Platano  en  Siete  Regiones  Ecolo- 
gicas  de  Puerto  Rico). 
W9O-0O589  3F 

Seasonal  Consumptive  Use  of  Water  by  Bell  and 
Cubanelle    Peppers    in    Semiarid    and    Humid 
Coastal  Sites  in  Puerto  Rico. 
W9O-0O59O  21 

Research   Needs   in   Irrigation   and    Drainage- 

1989. 

W90-00893  3F 


Modelling  the  Irrigaiton  Need. 
W90-00957 


3F 


SU-43 


IRRIGATION  WATER 


SUBJECT  INDEX 


IRRIGATION  WATER 

Effect  of  Drainage  Water  on  Modulation,  Nitro- 
gen Fixation  and  Growth  of  Faba  Bean. 
W90-O0535  21 

State  of  an  Arid   Irrigation   Reservoir   Stalked 

with  Wastewater  Effluent  and   Storm   Induced 

Flows. 

W90-00544  5B 

Guidelines     for     Molybdenum      in      Irrigation 

Waters. 

W90-00564  so 

Copper  and  Zinc  Balance  in  Soils,  Rice  Plants 
and    Aquatic    Systems   in   an   Area   Along   the 
Fuchu  Precipice  Line,  Tokyo,  Japan. 
W90-0081I  4C 

Short  Term  Effects  of  Nutrient  Enrichment  on 

the  Quality  of  Irrigation  Water. 

W90-00828  5C 

ISOLEUCINE 

Stable  N-Chloroaldimines  and  Other  Products  of 
the  Chlorination  of  Isoleucine  in  Model  Solu- 
tions and  in  a  Wastewater. 
W90-00688  jo 

ISOTOPE  STUDIES 

Isotope  Studies  of  Precipitation  and  Groundwat- 
er in  the  Sierra  de  las  Cruces,  Mexico. 
W90-00360  2B 

Natural   Variations  in   Nitrogen- 15   Content  of 

Riverine  and  Estuarine  Sediments. 

W90-00680  2L 

Determination  of  the  Isotopic  Composition  of 
Ammonium-Nitrogen  at  the  Natural  Abundance 
Level  from  Estuarine  Waters. 
W90-00693  7B 

ITALY 

Runoff  and  Receiving  Water  Models  for  NPS 

Discharge  into  the  Venice  Lagoon. 

W90-00017  5B 

Heavy  Metal  Concentrations  in  the  Mediterrane- 
an Estuarine  Regions  of  the  Rhone,  Ebro,  Po, 
and  Arno  Rivers  (Ermittlung  der  Aktuellen 
Schwermetallbelastungen  in  den  Mittelmeerases- 
tuarien  von  Rhone,  Ebro,  Po  und  Arno) 
W90-00273  5B 

Influence  of  Cattle-Feedlot  Manure  on  Aggre- 
gate Stability,  Plastic  Limit  and  Water  Relations 
of  Three  Soils  in  North-Central  Italy 
W90-00531  5E 

Chemical  and  Physical  Characteristics  of  Rain- 
fall in  Venice:  Influence  of  the  Sampling  Method 
on  the  Reliability  of  the  Data. 
W90-00560  5B 

Contribution  of  Mercury  from  Thermal  Springs 

to    the    Environmental    Contamination    of   Mt. 

Amiata. 

W90-00647  5B 

Distribution    of    Nutrients,    Trace    Elements, 
PAHs   and   Radionuclides   in   Sediment   Cores 
from  Lake  Varese  (N.  Italy). 
W90-00712  5B 

Nutrient  Remobilization  Processes  at  the  Tiber 

River  Mouth  (Italy). 

W90-00719  5B 

IVERMECTIN 

Environmental  Impact  of  the  Use  of  Ivermectin: 

Environmental  Effects  and  Fate. 

W9O-0O439  5C 

JAPAN 

Ecology  of  Vibrio  mimicus  in  Aquatic  Environ- 
ments. 
W90-00396  5B 


I  II.  ,i  of  Low  Water  Levels  on  the  Water  Qual- 
ity of  Lake  liiwa 
W9O00698  2H 

Mercury  Pollution  in  Tokuyama  Bay 
W90-007II  53 

Simulation  of  the  Process  of  Sedimentation  oi 

Suspended  Solids  in  the  Yoshn  River  Estuary 
W90-00730  2  J 

Persistent  Organochlorines  in  Japanese  Coastal 
Waters:  An  Introspective  Summary  from  a  Far 
East  Developed  Nation. 
W90-00745  53 

Copper  and  Zinc  Balance  in  Soils,  Rice  Plants 
and    Aquatic    Systems   in   an   Area   Along   the 
Fuchu  Precipice  Line,  Tokyo,  Japan. 
W90-00811  4C 

JETTIES 

Study  of  a  Floating  Wave  Deflector  (Untersu- 
chung  eines  Schwimmenden  Wellenabweisers) 
W90-00266  gA 

Experimental  Investigations  of  Groin  Systems  of 

an  Unconventional  Layout. 

W90-0O791  8A 

JOHNSTONE  RIVER  ESTUARY 

Hydro-sedimentology   of  the   Johnstone   River 

Estuary. 

W90-00700  2L 

JORDAN 

State  of  an  Arid  Irrigation  Reservoir  Stalked 

with  Wastewater  Effluent  and  Storm  Induced 

Flows. 

W90-00544  53 

KANSAS 

Geohydrology  and  Model  Analysis  of  Stream- 
Aquifer  System  Along  the  Arkansas  River  in 
Kearny    and    Finney    Counties,    Southwestern 
Kansas. 
W90-00196  2F 

Assessment  of  Water  Resources  in  Lead-Zinc 
Mined  Areas  in  Cherokee  County,  Kansas,  and 
Adjacent  Areas. 
W90-00201  4C 

Magnitude  and   Frequency  of  High   Flows  of 

Unregulated  Streams  in  Kansas. 

W90-00204  2E 

Analysis   of   Surface-Water    Data   Network    in 
Kansas  for  Effectiveness  in  Providing  Regional 
Streamflow  Information. 
W90-00213  7A 

KAOLINITE 

Studies  on  the  Removal  of  Some  Toxic  Metal 
Ions:   II.   Removal  of  Lead  and  Cadmium  by 
Montmorillonite  and  Kaolinite. 
W90-00490  5D 

KARST 

Groundwater  Chemistry  and  Cation  Budgets  of 
Tropical  Karst  Outcrops,  Peninsular  Malaysia:  I. 
Calcium  and  Magnesium. 
W90-00362  2K 

KARST  HYDROLOGY 

Groundwater  Chemistry  and  Cation  Budgets  of 
Tropical  Karst  Outcrops,  Peninsular  Malaysia:  I. 
Calcium  and  Magnesium. 
W90-00362  2K 

KENTUCKY 

Acid  Deposition  Research  and  Policy. 


KISIIkSOMUSIKVOIR 

Ground   Conductivity   Measurements   Adjacent 
to  the  Kesterson  Ponds  1,  2,  and  5 
W9O-O0I39 

KINETICS 

Hydroxyalkylsulfonate  Formation    Its  Role  as  a 
StIVj  Reservoir  in  Atmospheric   Water  Drop- 
lets. 
W90-00344  .,. 

Modeling  of  an  Ozone- Wastewater  System's  Ki- 
netics. 
W90-00412  5D 

KRAFT  MILLS 

Seasonal  and  In-Mill  Aspects  of  Organic  Halide 
Removal    by    an    Aerated    Stabilization    Basin 
Treating  a  Kraft  Mill  Wastewater. 
W90-O0767  5D 

Kraft  Lignin  Behavior  in  Diffused  Aeration  of 

Kraft  Effluents. 

W90-00768  5D 

LABORATORY  EQUIPMENT 

Flow  Cytometry  for  Algal  Studies. 
W90-OO903 


W90-00069 


5B 


Kentucky,    May    1984:    Spillway    Performance 

Report. 

W90-00157  8A 


7B 

LABORATORY  METHODS 

Laboratory  Data  on  Coarse-Sediment  Transport 

for  Bedload-Sampler  Calibrations. 

W90-00211  73 

Acid  Digestion  for  Sediments,  Sludges,  Soils, 

and  Solid   Wastes.   A   Proposed  Alternative  to 
EPA  SW  846  Method  3050. 
W90-00541  5A 

Variability  in  the  Determination  of  Ash  Free 
Dry   Weight   for   Periphyton   Communities:   A 
Call  for  a  Standard  Method. 
W90-00820  2H 

LACUSTRINE  ENVIRONMENT 

Atlantic  Salmon  (Salmo  salar)  Smolt  Production 
in  a  Newfoundland  River  System  Characterized 
by  Lacustrine  Habitat. 
W90-00407  gi 

LAGOONS 

Annual  Cycles  and  Budget  of  Nutrients  in  Berre 
Lagoon  (Mediterranean  Sea,  France). 
W90-00405  2L 

Nutrients  Status  in  a  Eutrophic  Mediterranean 

Lagoon. 

W90-00671  2L 

LAKE  BAIKAL 

High-Sensitivity  Bathyphotometer  and  Investi- 
gations of  the  Light  Field  of  Lake  Baikal. 
W90-00550  73 

LAKE  BASINS 

Role  of  Organic  Acids  in  the  Acidification  of 

Surface  Waters  in  the  Eastern  U.S. 

W90-00641  2K 

LAKE  BIWA 

Effect  of  Low  Water  Levels  on  the  Water  Qual- 
ity of  Lake  Biwa. 
W90-00698  2H 

LAKE  ELLYN 

Relations  Between  Quality  of  Urban  Runoff  and 
Quality  of  Lake  Ellyn  at  Glen  Ellyn,  Illinois. 
W90-00212  4C 

LAKE  ERIE 

Effect  of  Particle  Size,  Chemistry  and  Mineralo- 
gy of  River  Sediments  on  Phosphate  Adsorp- 
tion. 
W90-00503  53 


SU-44 


#&M 


SUBJECT  INDEX 


LAKES 


Food  of  Forage  Fishes  in  Western  Lake  Erie, 

1975-76. 

W90-00841  2H 

Yellow  Perch  (Perca  flavescens)  Growth  and 
Mortality  Rates  in  Lake  St.  Clair  and  the  Three 
Basins  of  Lake  Erie,  1963-86. 
W90-00849  2H 

Factors   Affecting   Recruitment   and   Mortality 
Rates  of  Rainbow  Smelt  (Osmerus  mordax)  in 
Lake  Erie,  1963-85. 
W90-00852  2H 

LAKE  FISHERIES 

Population  Dynamics  of  Unexploited  Lake  Whi- 
tefish  (Coregonus  clupeaformis)  in  One  Experi- 
mentally Fertilized  Lake  and  Three  Exploited 
Lakes. 
W90-0O611  81 

Proposed  Biological  Management  of  Mysis  re- 
licta  in  Colorado  Lakes  and  Reservoirs. 
W90-00614  81 

Age  Verification  of  Walleyes  from  Lake  of  the 

Woods,  Minnesota. 

W90-00847  2H 

Factors   Affecting   Recruitment   and   Mortality 
Rates  of  Rainbow  Smelt  (Osmerus  mordax)  in 
Lake  Erie,  1963-85. 
W90-00852  2H 

LAKE  ICE 

Increased  Heat  Abstraction  from  Lakes  During 
the  Winter:  Methods  of  Accelerating  Ice  Forma- 
tion on  Lakes  in  Order  to  Increase  the  Amount 
of  Energy  Stored  in  them  During  the  Winter 
(Ukad  Suovarme  pa  Vintern:  Metoder  att  Pas- 
kynda  Islaggningen  i  Sjoar  for  Hogre  Energiin- 
nehall  Vintertid). 
W90-00277  2H 

LAKE  MANAGEMENT 

Effects  of  Regulation  on  the  Ecology  of  the 
Littoral  Zone  and  the  Feeding  of  Whitefish, 
Coregonus  spp.,  in  Lakes  in  Northern  Finland. 
W90-00612  2H 

LAKE  MICHIGAN 

Observations  of  Concurrent  Drifting  Buoy  and 
Current  Meter  Measurements  in  Lake  Michigan. 
W90-00839  2H 

LAKE  MORPHOLOGY 

Modelling  the  Impacts  of  Lake  Regulation  on 

Whitefish  Stocks. 

W9O-0O613  2H 

LAKE  ONTARIO 

Assessment  of  Relative  Toxicity  of  Chlorinated 
Dibenzo-P-Dioxins,  Dibenzofurans,  and  Biphen- 
yls  in  Lake  Ontario  Salmonids  to  Mammalian 
Systems  Using  Toxic  Equivalent  Factors  (TEF). 
W90-00437  5C 

Estimation  of  Mixing  Rates  in  Western   Lake 

Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 

W90-00447  2J 

Comparison  of  the   Effects  of  Sediments  and 

Standard  Elutriates  on  Phosphorus  Kinetics  in 

Lakewater. 

W90-00805  5C 

Production,  Biomass,  and  Trophic  Interactions 

of  Mysis  relicta  in  Lake  Ontario. 

W90-00842  2H 

Modeling  the  Long-Term  Behavior  of  an  Organ- 
ic Contaminant  in  a  Large  Lake:  Application  to 
PCBs  in  Lake  Ontario. 
W90-0O846  5B 


LAKE  POWELL 

1986  Lake  Powell  Survey. 
W9O-0O126 


2J 


LAKE  REGULATION 

Modelling  the  Impacts  of  Lake  Regulation  on 

Whitefish  Stocks. 

W90-00613  2H 

LAKE  RESTORATION 

Effectiveness  of  Liming  to  Mitigate  Lake-Water- 
shed Acidification. 
W90-00065  5G 

Some  Basic  Information  for  the  Management  of 
Urban  Lakes  near  Perth,  Western  Australia. 
W90-00130  5G 

Liming  Project  Haerskogen  1976-1986:  Water 
Chemical  and  Biologic  Response  on  Liming  in 
Seven  West  Swedish  Lakes  (Kalkningsprojektet 
Harskogen  1976-1986:  Vattenkemisk  och  Bilo- 
gisk  Respons  pa  kalkningsatgarder  i  sju  Vasts- 
venska  Sjoar). 
W90-00270  5G 

Charmed  Life  of  a  Lake  Called  Prairie  Rose. 
W90-00327  5G 

Predation  and  Inhibitors  in  Lake  Water  Affect 
the  Success  of  Inoculation  to  Enhance  Biodegra- 
dation  of  Organic  Chemicals. 
W90-00539  5B 

Biotransformation    of    Aromatics    in    Strip-Pit 

Pond. 

W90-0O657  5B 

Effect  of  Low  Water  Levels  on  the  Water  Qual- 
ity of  Lake  Biwa. 
W90-00698  2H 

LAKE  SEDIMENTS 

Arsenic     in     an     Alluvial-Lacustrine     Aquifer, 

Carson  Desert,  Western  Nevada. 

W90-00045  2K 

Mercury   Levels   in   Walleyes   from   Wisconsin 
Lakes  of  Different  Water  and  Sediment  Chemis- 
try Characteristics. 
W90-00078  5B 

Seasonal  and  Inter-Annual  Variations  of  Nitro- 
gen Diagenesis  in  the  Sediments  of  a  Recently 
Impounded  Basin. 
W90-00307  2H 

Determination   of  Total   Sulfur   in   Freshwater 
Sediments  by  Ion  Chromatography. 
W90-00418  5  A 

Relationship  Between  Sedimentary  Diatom  As- 
semblages  and    Lakewater   pH    in    35    Quebec 
Lakes,  Canada. 
W90-00591  2H 

Estimation  of  pH  Optima  and  Tolerances  of 
Diatoms  in  Lake  Sediments  by  the  Methods  of 
Weighted  Averaging,  Least  Squares  and  Maxi- 
mum Likelihood,  and  Their  Use  for  the  Predic- 
tion of  Lake  Acidity. 
W90-00592  2H 

Testing  Readsorption  of  Trace  Elements  during 
Partial  Chemical   Extractions  of  Bottom  Sedi- 
ments. 
W90-00690  5A 

Study  on  Heavy  Metal  Partitioning  in  Sediments 

from  Poyang  Lake  in  China. 

W90-00708  5B 

Importance  of  Sediments  in  Understanding  Nu- 
trient Cyclings  in  Lakes. 
W90-00717  2H 

Characteristics  of  Settling  Matter  and  its  Role  in 
Nutrient  Cycles  in  a  Deep  Oligotrophic  Lake. 
W90-00718  2H 


Uncertainty  in  Description  of  Sediment  Chemi- 
cal Composition. 
W90-00731  7B 

Adsorption-Desorption  of  Phosphorus  by  Lake 
Sediments  Under  Anaerobic  Conditions. 
W90-00822  2H 

Phosphorus  Exchange  Kinetics  and  Exchange- 
able Phosphorus  Forms  in  Sediments. 
W90-00823  5B 

Partitioning  of  Zinc  Between  the  Water  Column 

and  the  Oxic  Sediments  in  Lakes. 

W90-00853  5B 

Towards  a  Standard  Method  for  the  Measure- 
ment of  Organic  Carbon  in  Sediments. 
W90-00861  7B 

Measuring  Groundwater  Transport  Through 
Lake  Sediments  by  Advection  and  Diffusion. 
W90-00947  2F 

LAKE  SIMCOE 

Temporal  and  Spatial  Variability  in  Sediment 
and  Phosphorus  Loads  to  Lake  Simcoe,  Ontario. 
W90-0O845  5B 

LAKE  STAGES 

Long-term    and    Short-term    Variation    in    the 

Physical  and  Chemical  Limnology  of  a  Large, 

Shallow,  Turbid  Tropical  Lake  (Lake  Chapala, 

Mexico). 

W90-00341  2H 

LAKE  SUPERIOR 

Coping  with  the  Effects  of  High  Water  Levels 
on  Property  Hazards:  North  Shore  of  Lake  Su- 
perior. 
W90-00840  6F 

LAKES 

Some  Basic  Information  for  the  Management  of 
Urban  Lakes  near  Perth,  Western  Australia. 
W90-00130  5G 

Formulation    of    Water    Quality    Models    for 
Streams,  Lakes,  and  Reservoirs:  Modeler's  Per- 
spective. 
W90-00145  2H 

Liming  Project  Haerskogen  1976-1986:  Water 
Chemical  and  Biologic  Response  on  Liming  in 
Seven  West  Swedish  Lakes  (Kalkningsprojektet 
Harskogen  1976-1986:  Vattenkemisk  och  Bilo- 
gisk  Respons  pa  kalkningsatgarder  i  sju  Vasts- 
venska  Sjoar). 
W90-00270  5G 

Increased  Heat  Abstraction  from  Lakes  During 
the  Winter:  Methods  of  Accelerating  Ice  Forma- 
tion on  Lakes  in  Order  to  Increase  the  Amount 
of  Energy  Stored  in  them  During  the  Winter 
(Ukad  Suovarme  pa  Vintern:  Metoder  att  Pas- 
kynda  Islaggningen  i  Sjoar  for  Hogre  Energiin- 
nehall  Vintertid). 
W90-0O277  2H 

Epiphytic  Microalgae  on  Natural  Substrata  in  a 
Hard  water  Lake:  Seasonal  Dynamics  of  Com- 
munity Structure,  Biomass  and  ATP  Content. 
W90-00340  2H 

Long-term    and    Short-term    Variation    in    the 

Physical  and  Chemical  Limnology  of  a  Large, 

Shallow,  Turbid  Tropical  Lake  (Lake  Chapala, 

Mexico). 

W90-00341  2H 

Application  of  the  QWASI  (Quantitative  Water 
Air  Sediment   Interaction)  Fugacity   Model  to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W90-0O435  5B 


SU-45 


LAKES 


SUBJECT  INDEX 


Effect  of  the  Microbial  Population  Size  on  the 
Degradation  of  Linear  Alkylbenzene  Sulfonate 
in  Lake  Water. 
W90-0044I  5B 

Structure  and  Dynamics  of  the  Phytoplankton 
Assemblages  in  Lake  Volvi,  Greece:  II.  Phyto- 
plankton Biomass  and  Environmental  Factors. 
W90-00596  2H 

Assessing   the   Trophic   Status   of  Lake   Mikri 

Prespa,  Greece. 

W90-00599  2H 

Approximate      Dynamic      Lake      Phosphorus 

Budget  Models. 

W90-00662  5C 

Social  Choice,  Risk  and  Determination  in  Water 

Quality  Management. 

W90-00695  6A 

Use  of  Radionuclides  in  the  Study  of  Contami- 
nant Cycling  Processes. 
W90-00720  5A 

Microorganisms  and  the  Aquatic  Environment. 
W90-00724  2H 

Inorganic    and     Methyl     Mercury    in    Inland 

Waters. 

W90-00825  5B 

Influence  of  Lake  Surface  Area  and  Depth  upon 
Thermal   Stratification   and   the   Depth   of  the 
Summer  Thermocline. 
W90-00843  2H 

Modeling  the  Long-Term  Behavior  of  an  Organ- 
ic Contaminant  in  a  Large  Lake:  Application  to 
PCBs  in  Lake  Ontario. 
W90-00846  5B 

Partitioning  of  Zinc  Between  the  Water  Column 

and  the  Oxic  Sediments  in  Lakes. 

W90-00853  5B 

LAND  DEVELOPMENT 

Land  Use  Impacts  of  Private  Sewage  Systems  in 

Wisconsin. 

W90-00336  4C 

LAND  DISPOSAL 

Manual  for  Sewage  Sludge  Application  to  Crop- 
lands and  Orchards. 
W90-00086  5E 

Seedling  Growth  Response  in  a  Greenhouse  to 
Four  Rates  of  Old  and  New  Paper  Mill  Sludge. 
W90-00283  5E 

Limitation  and  Feasibility  of  the  Land  Disposal 
of  Organic  Solvent-contaminated  Wastes. 
W90-00450  5E 

Design  of  Wastewater  Storage  Ponds  at  Land 
Treatment  Sites.   II:  Equilibrium  Storage  Per- 
formance Functions. 
W90-00655  5E 

Improvements     in     Soil     Absorption     Trench 

Design. 

W90-00665  5D 

Evaluation  of  a  Gas-Phase  Selective  Electrode 
for  the  Quantitation  of  Ammonia  in  Liquid  Pig- 
gery Wastes. 
W90-OO866  5A 


Sewage  Treatment  by  Reed  Bed  Systems. 
W90-OO929 


5D 


LAND  MANAGEMENT 

Management  Effects  on  Runoff,  Soil,  and  Nutri- 
ent Losses  from  Highly  Erodible  Soils  in  the 
Southern  Plains. 
W90-00959  2J 

SU-46 


LAND  TREATMENT 

Design  of  Wastewater  Storage  Ponds  at  Land 
Treatment   Sites.    II:   Equilibrium   Storage   Per- 
formance Functions 
W90-00655  5E 

Water  Storage  Capacity  of  Wetland   Used  for 

Wastewater  Treatment. 

W90-OO663  5D 

LAND  USE 

Relation  of  Urban  Land-Use  and  Dry-Weather, 
Storm,  and  Snowmelt  Flow  Characteristics  to 
Stream-Water     Quality,     Shunganunga     Creek 
Basin,  Topeka,  Kansas. 
W90-00205  4C 

Land  Use  Impacts  of  Private  Sewage  Systems  in 

Wisconsin. 

W90-00336  4C 

In  Situ  Nutrient  Enrichment  Experiments  with 

Periphyton  in  Agricultural  Streams. 

W90-00401  4C 

Potential  Wind  and  Water  Erodibility  of  Four 

Land-use   Systems  in   South-Eastern   Montana, 

U.S.A. 

W90-0O434  2J 

Diminishing  Discharges  of  Mountain  Springs  in 

a  Part  of  Kumaun  Himalaya. 

W90-00562  4C 

Changes  in  Stream  Organic  Matter  Following 

Watershed  Disturbance. 

W90-00691  4C 

LANDFILLS 

Application  of  an  Agricultural  Water  Balance 
and  Erosion  Model  in  Environmental  Science. 
W90-00010  2J 

Onsite   Biological   Treatment   of  an   Industrial 
Landfill   Leachate:   Microbiological   and   Engi- 
neering Considerations. 
W9O-0O468  5D 

Application  of  Headspace  Analysis  and  AOX- 
Measurement    to    Leachate    From    Hazardous 
Waste  Landfills. 
W90-00479  5A 

Hydraulic  Conductivity  of  Three  Landfill  Clay 

Liners. 

W90-00666  5E 

Treatment  of  Landfill  Leachate  with  an  Upflow 
Anaerobic  Reactor  Combining  a  Sludge  Bed  and 
a  Filter. 
W9O-0O758  5G 

Characterization,    Digestibility    and    Anaerobic 

Treatment  of  Leachates  from  Old  and  Young 

Landfills. 

W9O-0O759  5G 

Analysis  of  Nonequilibrium  Desorption  of  Vola- 
tile Organics  During  Field  Test  of  Aquifer  De- 
contamination. 
W9O-0O873  5G 

Diffusion    of   Inorganic    Chemical    Species    in 

Compacted  Clay  Soil. 

W90-00875  5B 

Use    of    Sludge-Only    Landfills    as    Historical 
Records  of  Persistent  Organic  Chemicals  and 
Heavy  Metals  in  Sewage  Sludge. 
W90-00915  5E 

LAPLACE  EQUATION 

Laplace  Transform  Galerkin  Technique:  A 
Time-Continuous  Finite  Element  Theory  and 
Application  to  Mass  Transport  in  Groundwater. 
W90-00949  2F 


LARVAE 

Effects    of    Some    Chemical    factors    on    the 
Larvae   and   Adults   of  Scapharca   broughtonu 
(Schrenek),  (in  Chinese; 
W90-00374  5C 

Respiration  of  Chironomus  Larvae  (Diptera) 
from  Deep  and  Shallow  Waters  Under  Environ- 
mental Hypoxia  and  at  Different  Temperatures. 
W9O-O0595  2H 

Effects  of  Natural  Exposure  to  Copper  and  Zinc 
on  Egg  Size  and  Larval  Copper  Tolerance  in 
White  Sucker  (Catostomus  commersoni). 
W90-00683  5C 

LARVAL  GROWTH  STAGE 

Abundance  of  Larval  Rainbow  Smelt  (Osmerus 
mordax)  in  Relation  to  the  Maximum  Turbidity 
Zone  and  Associated  Macroplanktonic  Fauna  of 
the  Middle  St.  Lawrence  Estuary. 
W90-O0279  2L 

Effects  of  Natural  Exposure  to  Copper  and  Zinc 
on  Egg  Size  and  Larval  Copper  Tolerance  in 
White  Sucker  (Catostomus  commersoni) 
W90-00683  5C 

LEACHATES 

Onsite   Biological   Treatment   of  an   Industrial 
Landfill   Leachate:   Microbiological   and   Engi- 
neering Considerations. 
W90-00468  5D 

Application  of  Headspace  Analysis  and  AOX- 

Measurement    to    Leachate    From  Hazardous 
Waste  Landfills. 
W90-00479  5A 

Hydraulic  Conductivity  of  Three  Landfill  Clay 

Liners. 

W90-00666  5E 

Treatment  of  Landfill  Leachate  with  an  Upflow 
Anaerobic  Reactor  Combining  a  Sludge  Bed  and 
a  Filter. 
W90-00758  5G 

Characterization,    Digestibility    and    Anaerobic 

Treatment  of  Leachates  from  Old  and  Young 

Landfills. 

W90-00759  5G 

Rapid  Biological  Clean-up  of  Soils  Contaminat- 
ed with  Lubricating  Oil. 
W90-00765  5G 

Cadmium  Soil  Sorption  at  Low  Concentrations: 

VII,   Effect   of  Stable   Solid   Waste   Leachate 

Complexes. 

W9O-0O802  5B 

Diffusion    of   Inorganic    Chemical    Species    in 

Compacted  Clay  Soil. 

W90-00875  5B 

LEACHING 

Nitrate     Concentrations     in     Percolate     and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W90-00292  3F 

Effect  of  Irrigation  Rate  on  Solute  Transport  in 

Soil  During  Steady  Water  Flow. 

W90-00352  3F 

Prediction  of  Nitrate  Leaching  from  a  Struc- 
tured Clay  Soil  Using  Transfer  Functions  De- 
rived  from   Externally   Applied  or  Indigenous 
Solute  Fluxes. 
W90-00353  5B 

Leaching  of  Salts  From  Saline  Heavy  Clay 
Soils:  Factors  Affecting  the  Leaching  Process. 
W90-00509  3F 


SUBJECT  INDEX 


LIMNOLOGY 


Leaching   of  Salts   From    Restructured    Saline 

Clay  Soils. 

W90-00510  3F 

Leachability   and    Partitioning   of  Elements   in 

Ferromagnetic  Fly  Ash  Particles. 

W90-00555  5B 

Carbofuran  Transfer  and  Persistence  in  Drained 
Agricultural  Soils  Related  to  their  Structure  and 
Adsorption  Properties. 
W90-0O686  5B 

Leaching  of  N  and  C  from  Birch  Leaf  Litter  and 
Raw  Humus  with  Special  Emphasis  on  the  Influ- 
ence of  Soil  Fauna. 
W90-00961  2K 

LEAD 

Assessment  of  Water  Resources  in  Lead-Zinc 
Mined  Areas  in  Cherokee  County,  Kansas,  and 
Adjacent  Areas. 
W90-0O201  4C 

Effect  of  Culture  Medium  on  Metal  Toxicity  to 
the  Marine  Diatom  Nitzschia  closterium  and  the 
Freshwater  Green  Alga  Chlorella  pyrenoidosa. 
W9O-0O425  5A 

Study  of  Metal  Pollution  (Cd,  Cu,  Pb,  Zn) 
Along  the  Atlantic  Coast  of  Morocco  Between 
Kenitra  and  Temara  (Etude  De  la  Pollution 
Mettallique  (Cd,  Cu,  Pb,  Zn)  du  Littoral  Atlanti- 
que  Marocain  Entre  Kenitra  et  Temara). 
W90-00444  5B 

Estimation  of  Mixing  Rates  in  Western   Lake 
Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 
W90-00447  2J 

Studies  on  the  Removal  of  Some  Toxic  Metal 
Ions:  II.   Removal  of  Lead  and  Cadmium  by 
Montmorillonite  and  Kaolinite. 
W90-0O490  5D 

Removal  of  Heavy  Metal  Ions  From  Aqueous 

Solutions  with  Melon  (Citrullus  vulgaris)  Seed 

Husks. 

W90-00533  5D 

Heavy  Metal  Accumulation  in  Small  Mammals 
following  Sewage  Sludge  Application  to  For- 
ests. 
W90-00570  5E 

Lead  and  Cadmium  in  Stone  Loach  (Noema- 
cheilus  barbatulus  L.)  from  Three  Rivers  in  Der- 
byshire. 
W90-0O684  5B 

Ionic  Alkyllead  Compounds  in  Environmental 

Water  and  Sediments. 

W9O-0O7O7  5B 

Trace    Element    Concentrations  in    Fish    from 

Three   Adirondack    Lakes   with  Different   pH 

Values. 

W90-0O80O  5B 

Lead    and    Cadmium    Loadings    to    the    Great 

Lakes  from  Precipitation. 

W90-00844  5B 

LEAKAGE 

Technical    and    Economic    Data   Development 

Concerning  the  LUST  Program. 

W90-00249  5G 

Leakage  of  Mercury  From  Chelate  Resin  Col- 
umns by  Chelate  Detaching. 
W90-00489  5D 

LEAVES 

Standing    Crop   and    Processing   of  Rainforest 
Litter  in  a  Tropical  Australian  Stream. 
W90-00593  2H 


LEECHES 

Unimpaired    RNA    Synthesis   in    Neurons   and 

Epithelial  Cells  in  a  Freshwater  Leech  Exposed 

to  the  Organophosphate  Insecticide  Chlorpyri- 

fos. 

W90-00557  5C 

LEGAL  ASPECTS 

Water  Farms  and  Transfer  Conflicts  in  Arizona, 
USA:  A  Proposed  Resolution  Process. 
W90-00453  6E 

LEGISLATION 

Save  the  Rain. 

W90-00066  5G 

Legislating  a  Fair  and  Effective  National  Acid 
Deposition  Control  Program:  An  Ohio  Perspec- 
tive. 
W90-00071  5G 


Wisconsin  Acid  Deposition  Program. 
W90-00073 


5G 


Water  Farms  and  Transfer  Conflicts  in  Arizona, 
USA:  A  Proposed  Resolution  Process. 
W90-0O453  6E 

Marine  Pollution  Legislation  in  China:  Retro- 
spect and  Prospect. 
W90-00743  5G 

LEGUMES 

Effect  of  Drainage  Water  on  Nodulation,  Nitro- 
gen Fixation  and  Growth  of  Faba  Bean. 
W90-00535  21 

LETHAL  LIMIT 

Allozyme  Genotype  and  Time  to  Death  of  Mos- 
quitofish,  Gambusia  affinis  (Baird  and  Girard), 
During  Acute  Exposure  to  Inorganic  Mercury. 
W90-00313  5C 

Effects    of    Some    Chemical    Factors    on    the 
Larvae   and   Adults  of  Scapharca  broughtonii 
(Schrenek),  (in  Chinese). 
W90-00374  5C 

LEVEES 

Innovative  Products  and  Procedures  Used  on 

Chouteau  Island  Levee  Relocation. 

W90-00154  8G 

Role  of  the  Mississippi  River  in  Wetland  Loss  in 

Southeastern  Louisiana,  U.S.A. 

W90-00446  6G 

LIFE  CYCLES 

Resource   Utilization  of  Coexisting   Species  of 

Hydrophsychidae  (Trichoptera). 

W90-00342  2H 

LIGNIN 

Kraft  Lignin  Behavior  in  Diffused  Aeration  of 

Kraft  Effluents. 

W90-00768  5D 

LIME 

Effectiveness  of  Liming  to  Mitigate  Lake-Water- 
shed Acidification. 
W90-00065  5G 

Investigations  on  Treatment  of  Wastewater  and 
Sludge,  Nitrification  and  Reduction  of  Phos- 
phates in  Lime  Pre-precipitation  with  Subse- 
quent Aerobic  Stabilization  (Untersuchungen 
zur  Abwasser-und  Schlamm-hygienisierung,  Ni- 
trifikation  und  Phosphatverminderung  bei  der 
Kalkvorfallung  mit  Nachfolgender  aerober  Sta- 
bilisierung). 
W90-00258  5D 

Liming  Project  Haerskogen  1976-1986:  Water 
Chemical  and  Biologic  Response  on  Liming  in 
Seven  West  Swedish  Lakes  (Kalkningsprojektet 
Harskogen   1976-1986:  Vattenkemisk  och  Bilo- 


gisk  Respons  pa  kalkningsatgarder  i  sju  Vasts- 

venska  Sjoar). 

W90-00270  5G 

Anoxic-Aerobic  Digestion  of  Waste  Activated 
Sludge:  II.  Supernatant  Characteristics,  ORP 
Monitoring  Results  and  Overall  Rating  System. 
W90-00494  5D 

LIMITING  NUTRIENTS 

Microbial  Populations  and  Nutrient  Concentra- 
tions in  a  Jet-Fuel-Contaminated  Shallow  Aqui- 
fer at  Tustin,  California. 
W9O-0OO59  5C 

In  Situ  Nutrient  Enrichment  Experiments  with 
Periphyton  in  Agricultural  Streams. 
W90-00401  4C 

Microorganisms  and  the  Aquatic  Environment. 
W90-00724  2H 

LIMNOLOGY 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

Seasonal  and  Inter-Annual  Variations  of  Nitro- 
gen Diagenesis  in  the  Sediments  of  a  Recently 
Impounded  Basin. 
W90-00307  2H 

Epiphytic  Microalgae  on  Natural  Substrata  in  a 
Hardwater  Lake:  Seasonal  Dynamics  of  Com- 
munity Structure,  Biomass  and  ATP  Content. 
W90-00340  2H 

Long-term    and    Short-term    Variation    in    the 

Physical  and  Chemical  Limnology  of  a  Large, 

Shallow,  Turbid  Tropical  Lake  (Lake  Chapala, 

Mexico). 

W90-00341  2H 

Resource  Utilization  of  Coexisting   Species  of 

Hydrophsychidae  (Trichoptera). 

W90-00342  2H 


Burbot,  Lota  lota,  of  Vilyuysk  Reservoir. 
W90-00375 


2H 


Kinetic  Analysis  of  Protein  Degradation  by  a 
Freshwater  Wetland  Sediment  Community. 
W90-00392  2H 

Biogeochemical  Survey  of  Rivers  and  Streams 
in  the  Mountains  and   Foot-Hills  Province  of 
Arctic  Alaska. 
W90-00594  2H 

Respiration  of  Chironomus  Larvae  (Diptera) 
from  Deep  and  Shallow  Waters  Under  Environ- 
mental Hypoxia  and  at  Different  Temperatures. 
W90-00595  2H 

Structure  and  Dynamics  of  the  Phytoplankton 
Assemblages  in  Lake  Volvi,  Greece:  II.  Phyto- 
plankton Biomass  and  Environmental  Factors. 
W90-00596  2H 

Seasonal    Succession   of  Planktonic   Events   in 
Lake  Aydat,  France:  A  Comparison  with  the 
PEG  Model. 
W90-00597  2H 

Assessing   the   Trophic    Status   of  Lake   Mikri 

Prespa,  Greece. 

W90-00599  2H 

Environmental   Variables   and   their   Effect   on 
Photosynthesis  of  Aquatic  Communities. 
W90-00601  2H 

Photosynthetic   Strategies   and   Productivity   in 

Aquatic  Systems. 

W90-00602  2H 


SU-47 


LIMNOLOGY 


SUBJECT  INDEX 


Bicarbonate   Utilization:   Function  and   Mecha- 
nism. 
W90-00603  2H 

Function   of  Carbonic    Anhydrase    in    Aquatic 

Photosynthesis. 

W90-00604  2H 

Photosynthesis  and   Photorespiration   in   Fresh- 
water Green  Algae. 
W90-00606  2H 

Photosynthetic    Carbon    Assimilation    and    the 

Suppression  of  Photorespiration  in  the  Cyano- 

bacteria. 

W90-00607  2H 

Plasticity  in  the  Photosynthetic  Carbon  Metabo- 
lism of  Submersed  Aquatic  Macrophytes 
W90-00608  2H 

Photosynthesis  and   Photorespiration   in   Fresh- 
water Organisms:  Amphibious  Plants. 
W90-00609  2H 

Effects  of  Regulation  on  the  Ecology  of  the 
Littoral  Zone  and  the  Feeding  of  Whitefish, 
Coregonus  spp.,  in  Lakes  in  Northern  Finland. 
W90-00612  2H 

Proposed  Biological  Management  of  Mysis  re- 
licta  in  Colorado  Lakes  and  Reservoirs. 
W90-00614  gi 

Scale-Dependent    Dynamics:    Zooplankton   and 
the  Stability  of  Freshwater  Food  Webs 
W90-00624  2H 

Approximate      Dynamic      Lake      Phosphorus 

Budget  Models. 

W90-00662  5C 

Performance  of  In  Situ  Microcosms  Compared 

to  Actual  Reservoir  Behavior. 

W90-00664  2H 

Plant  Production,  Decomposition,  and  Carbon 

Efflux  in  a  Subarctic  Patterned  Fen 

W90-00675  2H 

Spatial  Variation  in  Fish  Communities  in  Two 
South-western  Australian  River  Systems 
W90-00692  2H 

Successional    Changes    in    Habitat    Caused   by 

Sedimentation  in  Navigation  Pools 

W90-00697  2J 

Importance  of  Sediments  in  Understanding  Nu- 
trient Cyclings  in  Lakes. 
W90-00717  2H 

Characteristics  of  Settling  Matter  and  its  Role  in 
Nutrient  Cycles  in  a  Deep  Oligotrophic  Lake 
W90-00718  2H 

Coupling  of  Strontium  and  Calcium  Cycles  in 

Lake  Constance. 

W90-00721  2H 

Microorganisms  and  the  Aquatic  Environment 
W90-00724  2H 

Adsorption-Desorption  of  Phosphorus  by  Lake 
Sediments  Under  Anaerobic  Conditions 
W90-00822  2H 

Phosphorus  Exchange  Kinetics  and  Exchange- 
able Phosphorus  Forms  in  Sediments. 
W90-00823  5B 

Production,  Biomass,  and  Trophic  Interactions 

of  Mysis  relicta  in  Lake  Ontario 

W90-00842  2H 

Influence  of  Lake  Surface  Area  and  Depth  upon 
Thermal    Stratification   and   the   Depth   of  the 
Summer  Thermocline. 
W90-00843  2H 


Age  Verification  of  Walleyes  from  Lake  .,1  the 

Woods,  Minnesota. 

W90-00847  2M 

Potential  Invasion  of  the  Great  Lakes  by  Fish 
Species  Associated  with  Climatic  Warming 
W90-00848  '     2H 

Determination  of  Irradiation  and  Primary  Pro- 
duction  Using  a  Time-Dependent   Attenuation 
Coefficient. 
W90-00850  2H 

LIMNOLOYG 

Photosynthesis  and   Photorespiration   in   Fresh- 
water Emergent  and  Floating  Plants. 
W90-00610 


I    loxicity  and  Chemistry  in  ihe  Environ 
ment:  A  Review 
W9O-OM06 


LINDANE 

Lindane. 
W90-00171 


'II 


5G 


LINEAR  ALKYL  SULFONATES 

Mineralization  of  Surfactants  by  Microbiota  of 

Aquatic  Plants. 

W90-00398  5B 

Experimental  Evaluation  of  Pollution  Potential 
of  Anionic  Surfactants  in  the  Marine  Environ- 
ment. 
W90-00411  5B 

Concentrations  and  Fate  of  Linear  Alkylbenzene 
Sulphonate  in  Sludge  Amended  Soils. 
W90-00833  5B 

LINEAR  PROGRAMMING 

Designing  Cost-Effective  Habitat  Management 

Plans  using  Optimization  Methods. 

W90-00123  6A 

LP  Operation  Model  for  On-demand  Canal  Sys- 
tems. 
W90-00891  3F 

LINERS 

Diffusion    of   Inorganic    Chemical    Species    in 

Compacted  Clay  Soil. 

W90-00875  5B 

LININGS 

Hydraulic  Conductivity  of  Three  Landfill  Clay 

Liners. 

W90-0O666  5E 

Effect    of   Vibro-Compaction    of   Polymer-Im- 
pregnated   Asphaltic    Concrete    Mixes   on    the 
Quality  of  Linings. 
W90-00792  gF 

LIPIDS 

Methanogenesis  and  Microbial  Lipid  Synthesis 

in  Anoxic  Salt  Marsh  Sediments. 

W90-00302  2L 

Fractionation  of  Particulate  Matter,  the  Trace 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

LIQUEFACTION 

Cone   Penetration   Testing   for   Evaluating   the 

Liquefaction  Potential  of  Sands. 

W90-00125  8D 

LITERATURE  REVIEW 

Interim:  Selected  Chemical  Research  Reported 

Between  Conferences  Five  and  Six. 

W90-00092  5D 

Sediment-Water  Interactions  and  Contaminants 
in  Corps  of  Engineers  Reservoir  Projects 
W90-00098  5B 

Pollution  of  the  Coastal  Waters  of  Hong  Kong 
W90-00740  5B 


5C 
LITTER 

Standing    Crop    and    Processing    of    Rainforest 
Litter  in  a  Tropical  Australian  Stream 
W9O-O0593  2H 

LITTLE  COLORADO  RIVER 

Floods  of  November    1978   to   March    1979  in 
Arizona  and  West-Central  New  Mexico 
W90-00193  2E 

LITTORAL  ZONE 

Effects  of  Regulation  on  the  Ecology  of  the 
Littoral  Zone  and  the  Feeding  of  Whitefish, 
Coregonus  spp  ,  in  Lakes  in  Northern  Finland 
W90-00612  2H 

LOAD  TESTING 

Dynamic  Load  Testing  of  Piles  (Kynamische 
Tragfaehigkeitspruefungen  bei  Bohrpfaehlenj 
W90-00262  8G 

LOCKS 

Thermal    Stress   Analysis   of  Lock    Wall:    Da- 

shields  Locks,  Ohio  River. 

W90-00088  gF 

LOGGING 

Bioeconomic  Approach  to  Estimating  the  Eco- 
nomic   Effects   of   Watershed    Disturbance   on 
Recreational  and  Commercial  Fisheries. 
W90-00333  4C 

Changes  in  Stream  Organic  Matter  Following 

Watershed  Disturbance. 

W90-00691  4c 

LONG  ISLAND 

Analysis   of  the    Shallow    Groundwater   Flow 
System  Near  Connetquot  Brook,  Long  Island, 
New  York. 
W90-00364  2F 

LOTIC  ENVIRONMENT 

Response  of  Fish  Communities  to  Habitat  Alter- 
ation in  a  Small  Ozark  Stream. 
W90-00282  4C 

LOUISIANA 

Analysis  of  Alternative  Modifications  for  Re- 
ducing Backwater  at  the  Interstate  Highway  10 
Crossing  of  the  Pearl  River  Near  Slidell,  Louisi- 
ana. 
W90-00199  gA 

Nitrogen  Flows  in  Louisiana  Gulf  Coast  Salt 

Marsh:  Spatial  Considerations. 

W90-00305  2L 

Potential   Demand  for  Supplemental   Irrigation 

In  the  Lower  Mississippi  Valley. 

W90-00332  3p 

Role  of  the  Mississippi  River  in  Wetland  Loss  in 

Southeastern  Louisiana,  U.S.A. 

W90-00446  6G 

Baton  Rouge  Tackles  Sewerage  Improvements 

for  Compliance. 

W90-00797  5D 

Spatial  and  Temporal  Variation  of  Heavy  Metals 
in  Sediment  Cores  from  the  Calcasieu  River/ 
Lake  Complex. 
W90-00808  5B 

LOVE  CANAL 

Superfund  Record  of  Decision  (EPA  Region  2) 
Love  Canal,  Niagara  Falls,  New  York,  October 
1987.  Second  Remedial  Action. 
W90-00235  so 


SU^»8 


SUBJECT  INDEX 


MARINE  SEDIMENTS 


LOW  FLOW 

Dynamic  Characteristics  Under  Low  Flow  Con- 
ditions in  the  Wakool  River,  N.S.W. 
W90-00703  2E 

LUBRICANTS 

Rapid  Biological  Clean-up  of  Soils  Contaminat- 
ed with  Lubricating  Oil. 
W9O-0O765  5G 

LUKE  AIR  FORCE  BASE 

Installation  Restoration  Program.  Phase  II-Con- 
firmation/Quantification,    Stage    2.    Volume    I: 
Luke  Air  Force  Base,  Arizona. 
W9O-0O234  5B 

LYSIMETERS 

Hydraulic  Conductivity  of  Three  Landfill  Clay 

Liners. 

W90-00666  5E 

MACROINVERTEBRATES 

Standing   Crop    and    Processing   of   Rainforest 
Litter  in  a  Tropical  Australian  Stream. 
W9O-0O593  2H 

MACROPHYTES 

Environmental   Variables   and   their   Effect   on 
Photosynthesis  of  Aquatic  Communities. 
W90-00601  2H 

Photosynthetic   Strategies  and   Productivity   in 

Aquatic  Systems. 

W90-00602  2H 

Present  State  of  Seaweed  Production  along  the 

Romanian  Black  Sea  Shore. 

W9O-0O673  2L 

Heavy  Metals  in  Eelgrass  (Zostera  marina  L.) 
During  Growth  and  Decomposition. 
W90-OO710  5B 

MADISON-BIGHORN  AQUIFER 

Artesian  Pressures  and  Water  Quality  in  Paleo- 
zoic  Aquifers  in   the  Ten   Sleep   Area  of  the 
Bighorn  Basin,  North-Central  Wyoming. 
W9O-0O2O6  2F 

MAGNESIUM 

Magnesium. 

W90-00167  5G 

Groundwater  Chemistry  and  Cation  Budgets  of 
Tropical  Karst  Outcrops,  Peninsular  Malaysia:  I. 
Calcium  and  Magnesium. 
W90-00362  2K 

Influence  of  03,  Rainfall  Acidity,  and  Soil  Mg 
Status  on  Growth  and  Ectomycorrhizal  Coloni- 
zation of  Loblolly  Pine  Roots. 
W9O-0O807  5C 

MAGOTHY  AQUIFER 

Aqueous  Geochemistry  of  the  Magothy  Aquifer, 

Maryland. 

W90-00223  2K 

MAINE 

Cost-effectiveness   of  the   Stream-Gaging   Pro- 
gram  in   Maine-A   Prototype   for   Nationwide 
Implementation. 
W90-0O195  7A 


SEA  Consultants  Inc,  Cambridge,  MA. 
W90-00653 


5F 


MAINTENANCE 

Get  Control  of  Your  Activated  Sludge  Process. 
W90-0O667  5D 

MALATHION 

Analysis  of  Malathion  and  Its  Breakdown  Prod- 
ucts in  Aquaria  Containing  Golden  Shiners  (N. 
Chrysoleucas). 
W90-00855  5B 


MALAYSIA 

Determination  of  Heavy  Metals  in  Water,  Sus- 
pended  Materials  and  Sediments  from  Langat 
River,  Malaysia. 
W90-00714  5B 

MAMMALS 

Predicting  the  Fate  and  Effects  of  Chlorinated 
Hydrocarbons    in    a   Coastal    Marine    System- 
South-East  Indian  Ocean. 
W90-00867  5B 

MANAGEMENT  INFORMATION  SYSTEMS 

REMISS:    Research    Management    Information 

System. 

W90-00129  10D 

MANAGEMENT  PLANNING 

Acid  Deposition:  Research,  Information,  Policy: 
A  Colloquium.  The  Role  of  Research  in  Policy 
Development:  An  Industrial  Perspective. 
W9O-00O67  5B 

Acid  Deposition  Program:  Scope  of  Work. 
W90-00072  5B 

Designing  Cost-Effective  Habitat  Management 

Plans  using  Optimization  Methods. 

W90-00123  6A 

REMISS:    Research    Management    Information 

System. 

W90-00129  10D 

Acid  Rain:  Delays  and  Management  Changes  in 

the  Federal  Research  Program. 

W90-0O138  5B 

Blueprint  for  the  Environment:  A  Plan  for  Fed- 
eral Action. 
W90-00161  5G 

Natural  Resources  and  Environmental  Manage- 
ment in  Indonesia:  An  Overview. 
W90-00250  6A 

Information  Requirements  of  Integrated  Envi- 
ronmental  Policy   Experiences   in   the   Nether- 
lands. 
W90-00455  7A 

MANGANESE 

Possible  Health  Effects  of  High  Manganese  Con- 
centration in  Drinking  Water. 
W90-00293  5F 

Organic  Oxidation  and  Manganese  and  Alumi- 
num Mobilization  in  Forest  Soils. 
W90-00380  2K 

Mechanism    of  Native    Manganese    Release   in 

Salt-Treated  Soils. 

W90-00381  5B 

Manganese  and  Iron  Related  Problems  in  Aus- 
tralian Water  Supplies. 
W90-0O502  5F 

MANITOBA 

Mapping   of  Soils  and   Bedrock   Sensitivity  to 

Acidic  Deposition  in  Manitoba. 

W90-00074  5C 

MAPPING 

Mapping  of  Soils  and   Bedrock   Sensitivity   to 

Acidic  Deposition  in  Manitoba. 

W90-00074  5C 

Uncertainty  in  Description  of  Sediment  Chemi- 
cal Composition. 
W9O-0O731  7B 

Sediment  Sampling  Evaluated  with  a  New 
Weighting  Function  and  Index  of  Reliability. 
W90-00732  7B 


MAPS 

Mapping  of  Soils  and   Bedrock   Sensitivity   to 

Acidic  Deposition  in  Manitoba. 

W90-00074  5C 


Hydrologic  Unit  Maps. 
W90-00207 


7C 


MARINE  BACTERIA 

Diel  and  Spatial  Variations  in  Bacterial  Density 

in  a  Stratified  Water  Column  of  the  Gulf  of 

Trieste. 

W90-00285  2L 

Effect  of  Pollution  on  the  Bacterial  Community 
Structure  in  the  Coastal  Waters  of  the  Eastern 
Mediterranean  Sea. 
W90-00286  5C 


Uptake  of  Cadmium  by  Marine  Bacteria. 
W90-00289 


5C 


MARINE  ENVIRONMENT 

Production  of  Extracellular  Nucleic  Acids  by 
Genetically  Altered  Bacteria  in  Aquatic-Envi- 
ronment Microcosms. 
W90-00390  5B 

Experimental  Evaluation  of  Pollution  Potential 

of  Anionic  Surfactants  in  the  Marine  Environ- 
ment. 

W90-00411  5B 

Study  of  Metal  Pollution  (Cd,  Cu,  Pb,  Zn) 
Along  the  Atlantic  Coast  of  Morocco  Between 
Kenitra  and  Temara  (Etude  De  la  Pollution 
Mettallique  (Cd,  Cu,  Pb,  Zn)  du  Littoral  Atlanti- 
que  Marocain  Entre  Kenitra  et  Temara). 
W90-00444  5B 

Geological  Framework  and  Observed  Oilseeps 
of  Zakynthos  Island:  Their  Possible  Influence  on 
the  Pollution  of  the  Marine  Environment. 
W90-00625  5C 

Nutrient-Enhanced  Growth  of  Cladophora  pro- 
lifera  in  Harrington  Sound,  Bermuda:  Eutroph- 
ication    of    a    Confined,     Phosphorus-Limited 
Marine  Ecosystem. 
W90-00676  2L 

Environmental  Investigation  of  a  Marine  Coastal 
Area:  Gulf  of  Gaeta  (Tyrrhenian  Sea). 
W90-00709  2L 

Nickel  Sorption  and  Speciation  in  a  Marine  En- 
vironment. 
W90-00713  5B 

Microorganisms  and  the  Aquatic  Environment. 
W90-00724  2H 

Pollution  of  the  Coastal  Waters  of  Hong  Kong. 
W90-00740  5B 

Marine  Pollution   Legislation  in  China:  Retro- 
spect and  Prospect. 
W90-00743  5G 

MARINE  ENVIRONMENTS 

Heterotrophic      Processes      in      Eutrophicated 

Aquatic  Marine  Environments. 

W90-00287  5C 

MARINE  SEDIMENTS 

Butyltins   in   sediments   From    Boston    Harbor, 

USA. 

W90-00483  5B 

Evaluation  of  the  Toxicity  of  Marine  sediments 
and  Dredge  Spoils  With  the  Microtox  Bioassay. 
W90-00486  5C 

Nitrogen  Transformation  of  Wastewater  From  a 
Sea-Based  Solid  Waste  Disposal  Site  and  the 
Influence  of  Benthal  Mud  On  Its  Denitrification. 
W90-00491  5E 


SU-49 


MARSH  PLANTS 


SUBJECT  INDEX 


MARSH  PLANTS 

Humic  Substances  Isolated  from  Spartina  alter- 
niflora  (Loisel.)  Following  Long-Term  Decom- 
position in  Sea  Water. 
W90-00559  2L 

MARSHES 

Potential  Role  of  Roots  and  Rhizomes  in  Struc- 
turing Salt-Marsh  Benthic  Communities. 
W90-00280  2L 

Geochemistry  of  Hydric  Soil  Salinity  in  a  Re- 
charge-Throughflow-Discharge    Prairie-Pothole 
Wetland  System. 
W90-00384  2G 

MARYLAND 

Traveltime    and    Dispersion    in    the    Potomac 

River,  Cumberland,  Maryland,  to  Washington, 

DC. 

W90-00197  5B 

Sediment/Water-Column  Flux  of  Nutrients  and 
Oxygen  in  the  Tidal  Patuxent  River  and  Estu- 
ary, Maryland. 
W90-00209  2L 

Aqueous  Geochemistry  of  the  Magothy  Aquifer, 

Maryland. 

W90-00223  2K 

MASS  SPECTROMETRY 

Sources    of   Error    in    Analysis    of   Municipal 
Sludges  and   Sludge-Amended   Soils   for  Di(2- 
ethylhexyl)  Phthalate. 
W90-00572  7B 

MASS  TRANSFER 

Mass  Transfer  at  the  Alkane  Water  Interface  in 
Laboratory  Columns  of  Porous  Media. 
W90-00037  5B 

Modeling  of  an  Ozone- Wastewater  System's  Ki- 
netics. 
W90-00412  50 

MASSACHUSETTS 

Directions  in  Water  Conservation  and  Manage- 
ment in  Massachusetts. 
W9O-0O651  3D 

Overview  of  the  MWRA  Water  Conservation 

Program. 

W90-00652  3D 

MATERIALS  ENGINEERING 

Innovative  Products  and  Procedures  Used  on 

Chouteau  Island  Levee  Relocation. 

W90-00154  8G 

MATERIALS  TESTING 

Thermal   Stress   Analysis   of  Lock   Wall:   Da- 
shields  Locks,  Ohio  River. 
W90-00088  8F 

MATHEMATICAL  ANALYSIS 

Specific    Conductance:    Theoretical    Consider- 
ations  and   Application   to   Analytical   Quality 
Control. 
W90-00217  7B 

Influence  of  Spatial  Variability  of  Aquifer  and 
Recharge  Properties  in  Determining  Effective 
Parameter  Values. 
W90-00232  2F 

MATHEMATICAL  MODELS 

Simple  Models  to  Evaluate  Non-Point  Pollution 

Sources  and  Controls. 

W90-00013  5B 

Formulation    of    Water    Quality    Models    for 
Streams,  Lakes,  and  Reservoirs:  Modeler's  Per- 
spective. 
W90-O0145  2H 


Numerical  Modelling  of  the  Vertical  Tidal  Cur- 
rent  and   Salinity   Structure   in   a   Deep   Water 
Scottish  Loch. 
W90-00519  2L 

Breakthrough  Curves  in  Granular  Media  Filtra- 
tion. 
W90-00660  so 

Approximate      Dynamic      Lake      Phosphorus 

Budget  Models. 

W90-00662  5C 

Development  and  Application  of  a  Model  for 
Regional  Water  Quality  Management. 
W90-00835  5G 

Verification  of  Kirkham's  Problem  of  Layered 

Soil  Drainage. 

W90-00878  gD 

Depth    Distribution   of  an   Applied   Tracer   in 

Groundwater  Field  Experiments. 

W9O-0O933  2F 

MATHEMATICAL  STUDIES 

Estimating  Climatic  Data. 

W90-0O1O5  7C 

Effects  of  Boundary  Conditions  on  the  Steady- 
State  Response  of  Three  Hypothetical  Ground- 
Water  Systems-Results  and  Implications  of  Nu- 
merical Experiments. 
W90-0O220  2F 

Estimation  of  Mixing  Rates  in  Western  Lake 
Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 
W90-00447  2J 

Effects  of  Operational  Parameters  on  the  Set- 
tling Properties  of  Activated  Sludge. 
W90-00501  5D 

Predicting  the  Average  Movement  of  Reactive 

Solutes  in  Soils. 

W90-00506  5B 

MAXIMUM  ENTROPY  METHOD 

Maximum  Entropy  Spectra  for  Regional   Pre- 
cipitation Analysis  and  Forecasting. 
W90-00575  2B 

MEANDERS 

Velocity  Redistribution  in  Meandering  Rivers 
W90-00627  2E 

MEASURING  INSTRUMENTS 

Field  Comparison  of  Ground-Water  Sampling 

Devices   for   Recovery   of  Purgeable   Organic 

Compounds. 

W90-00047  7B 

Recent   Developments  in  Downhole  Samplers 

for  Organic  and  Volatile  Compounds  in  Ground 

Water. 

W90-00048  7B 

Screening  for  Volatile  Organic  Compounds  in 
Ground  Water  by  Gas  Chromatography  with 
Photoionization  and  Hall  Detectors. 
W90-00049  5A 

Application  of  the  Gas  Chromatographic/Flame 

Ionization  Detector  Analysis. 

W90-00050  5A 

Experiences  with  Two  Hot  Wire  Instruments  for 
Measuring  the  Liquid  Water  Content  in  Clouds. 
W90-00244  7B 

Study  of  the  Sedimentological  and  Rheological 
Properties  of  Fluid  Mud  in  the  Fluvio-estuarine 
System  of  the  Gironde  Estuary. 
W90-00518  2J 

High-Sensitivity   Bathyphotometer  and  Investi- 
gations of  the  Light  Field  of  Lake  Baikal. 
W90-00550  7B 


Uncertainties  in  Streamflow  Measurements 
Under  Winter  Ice  Conditions,  A  Case  Study 
The  Red  River  at  Emerson,  Manitoba,  Canada 
W90-0095I  2E 

MEDITERRANEAN 

Nutrient    Input    and    Output    of    an    Irrigated 
Agroecosystem  in  an  Arid  Mediterranean  Land- 
scape 
W90-OO432  3F 

MEDITERRANEAN  SEA 

Effect  of  Pollution  on  the  Bacterial  Community 
Structure  in  the  Coastal  Waters  of  the  Eastern 
Mediterranean  Sea. 
W90-00286  5C 

Annual  Cycles  and  Budget  of  Nutrients  in  Berre 
Lagoon  (Mediterranean  Sea,  France) 
W90-004O5  2L 

MELON 

Salt  Tolerance  of  Five  Muskmelon  Cultivars 
W90-00281  3F 

MELON  SEED  HUSKS 

Removal  of  Heavy  Metal  Ions  From  Aqueous 

Solutions  with  Melon  (Citrullus  vulgaris)  Seed 

Husks. 

W90-00533  5D 

MEMBRANE  FILTERS 

Coliform  Detection  from  River  Waters:  Com- 
parison between  MPN  and  MF  Techniques 
W90-00646  5A 

Direct   Solid-Liquid   Separation   Using   Hollow 
Fiber  Membrane  in  an  Activated  Sludge  Aer- 
ation Tank. 
W90-00750  5D 

MEMBRANE  PROCESSES 

Membrane/Oil  Stripping  of  VOCs  From  Water 

in  Hollow-Fiber  Contactor. 

W90-00659  5D 

Continuous  Flow  Method  for  Determination  of 

Total  Trihalomethanes  in  Drinking  Water  with 

Membrane-Separation. 

W90-00831  5A 

MERCURY 

Mercury   Levels  in  Walleyes  from  Wisconsin 
Lakes  of  Different  Water  and  Sediment  Chemis- 
try Characteristics. 
W90-00078  5B 

Allozyme  Genotype  and  Time  to  Death  of  Mos- 
quitofish,  Gambusia  affinis  (Baird  and  Girard), 
During  Acute  Exposure  to  Inorganic  Mercury. 
W90-00313  5C 

Geochemical  Behavior  of  Mercury  in  Sediments 
of  Changjiang   River   Estuary   and    Hangzhou 
Bay,  (in  Chinese). 
W9O-0O373  5B 

Leakage  of  Mercury  From  Chelate  Resin  Col- 
umns by  Chelate  Detaching. 
W90-0O489  5D 

Retention  of  Mercury  in  Sediments  of  the  Baltic 

Sea  Near  Oulu,  Finland. 

W90-00561  5B 

Mercury  Concentrations  in  Fish  from  Contami- 
nated Areas  in  Scottish  Waters. 
W90-00636  5C 

Contribution  of  Mercury  from  Thermal  Springs 

to    the    Environmental    Contamination    of   Mt. 

Amiata. 

W90-00647  5B 


Mercury  Pollution  in  Tokuyama  Bay. 
W90-00711 


5B 


SU-50 


SUBJECT  INDEX 


MICROORGANISMS 


Trace    Element    Concentrations  in    Fish    from 

Three   Adirondack    Lakes   with  Different    pH 

Values. 

W90-00800  5B 

Inorganic     and     Methyl     Mercury     in     Inland 

Waters. 

W90-00825  5B 

METABOLISM 

Bioconcentration  and  Metabolism  of  Aldrin  and 
Phorate  by  the  Blue-green  Algae  Anabaena 
(ARM  310)  and  Aulosira  fertilissima  (ARM  68). 
W9O-0O433  5B 

METAL  COMPLEXES 

Role  of  Complexation  and  Adsorption  Processes 

in  Toxic  Metal  Transport. 

W90-00062  5B 

METAL-FINISHING  WASTES 

Simple   Techniques   for    Source    Reduction   of 
Wastes  from  Metal  Plating  Operations. 
W90-00460  5D 

METALS 

Role  of  Complexation  and  Adsorption  Processes 

in  Toxic  Metal  Transport. 

W90-00062  5B 

Lead    and    Cadmium    Loadings    to    the    Great 

Lakes  from  Precipitation. 

W90-00844  5B 

Separation  of  Metal  Ions  in  Tube  Well  Water 
Samples  by  Thin  Layer  Partition  Chromatogra- 
phy. 
W90-00864  5A 

Results  of  the  Harmful  Effects  of  Water  Pollut- 
ants to  Daphnia  magna  in  the  2 1  Day  Reproduc- 
tion Test. 
W90-00911  5C 

Use    of    Sludge-Only    Landfills    as    Historical 
Records  of  Persistent  Organic  Chemicals  and 
Heavy  Metals  in  Sewage  Sludge. 
W90-0O915  5E 

METEOROLOGIC  DATA  COLLECTION 

Model-Based  Approach  to  the  Use  of  Climatic 
Data  for  Assessing  Probabilities  of  Rainday  and 
Dryday  Sequences. 
W90-00112  2B 


Bureau's  Data  Bank-How  It  Works. 
W90-00119 


7C 


METEOROLOGICAL  DATA  COLLECTION 

New  Objective  Method  for  Spatial  Interpolation 
of  Meteorological  Variables  from  Irregular  Net- 
works Applied  to  the  Estimation  of  Monthly 
Mean  Solar  Radiation,  Temperature,  Precipita- 
tion and  Windrun. 
W90-00108  7C 

Aspects  of  Hydrometeorological  Data,  Measure- 
ment, Analysis  and  Application. 
W90-00122  2B 

METEOROLOGY 

Application  of  Agrometeorological  Information 
in  Relation  to  Rice-Based  Cropping  Patterns  in 
Southeast  Asia. 
W90-00104  3F 

Use  of  Climatic  Data  to  Classify  and  Compare 

Environments. 

W9O-0O106  2B 

Synoptic  and  Meso-Alpha  Scale  Meteorology  of 

Wyoming  Flash  Floods. 

W9O-0O237  2B 

METEROLOGICAL  DATA  COLLECTION 

Utility    of   Climatic    Station    Data    in    Making 
Hourly  Potential  Evapotranspiration  Estimates 
for  Remote  Sensing  Studies. 
W90-00357  2D 


METHANE 

Effects  of  Pentachlorophenol  on  the  Methano- 

genic  Fermentation  of  Phenol. 

W90-00061  5C 

Mineralization  of  Organic  Material  in  Coastal 
Eutrophic  Ecosystems  According  to  Available 
Terminal  Electron  Acceptors. 
W90-OO288  2L 

Methanogenesis  and  Microbial  Lipid  Synthesis 

in  Anoxic  Salt  Marsh  Sediments. 

W90-00302  2L 

Seasonal  Variation  of  Methane  Emissions  from  a 

Temperate  Swamp. 

W9O-0O3O6  2H 

Toxicity  and  Biodegradation  of  Phthalic  Acid 
Esters  Under  Methanogenic  Conditions. 
W9O-0O31O  5B 

Methanogenic  Toxicity  Reduction  of  2,4-Dini- 

trophenol  by  Ozone. 

W90-00459  5D 

Anaerobic  Lagoon  Biogas  Recovery  Systems. 
W90-00522  5D 

Cyanide  Transformation  in  Anaerobic  Phenol- 
Degrading  Methanogenic  Cultures. 
W90-00752  5D 

Kinetic  Study  on  the  Methanogenesis  Process  in 

Anaerobic  Digestion. 

W90-00762  5D 

METHANE  BACTERIA 

Accumulation  of  poly-beta-hydroxybutyrate  in  a 
Methane-enriched,  Halogenated  Hydrocarbon- 
degrading  Soil  Column:  Implications  for  Micro- 
bial Community  Structure  and  Nutritional 
Status. 
W90-00725  5B 

Patterns  of  Hydrogen  in  Biogas  from  the  Anaer- 
obic Digestion  of  Milk-Sugars. 
W90-OO763  5D 

METHANOL 

Bio-oxidation    Study    of    Methanol    Synthetic 

Wastewater  Using  the  SBR. 

W9O-0O523  5D 

METHYLMERCURY 

Inorganic     and     Methyl     Mercury    in     Inland 

Waters. 

W90-00825  5B 

MEUSE  RIVER 

Developing  a  Mathematical  Model  System  for 

the  Rhine:  Meuse  Estuary. 

W9O-0O136  2L 

MEXICO 

Isotope  Studies  of  Precipitation  and  Groundwat- 
er in  the  Sierra  de  las  Cruces,  Mexico. 
W9O-0O36O  2B 

MICE 

Heavy  Metal  Accumulation  in  Small  Mammals 
following  Sewage  Sludge  Application  to  For- 
ests. 
W90-0O57O  5E 

MICHIGAN 

Floodwater  Retarding  Structure  No.  4,  Miste- 
guay   Creek,   Michigan:   Spillway   Performance 
Report  for  Flow  of  September  1985. 
W90-0O158  8  A 

Irrigation    Strategy    Selection    Based   on   Crop 
Yield,  Water,  and  Energy  Use  Relationships:  A 
Michigan  Example. 
W9O-0O960  3F 


MICROBIAL  DEGRADATION 

Microbial  Degradation  of  Crude  Oil  and  Some 

Model  Hydrocarbons. 

W90-00038  5B 

Microbial  Populations  and  Nutrient  Concentra- 
tions in  a  Jet-Fuel-Contaminated  Shallow  Aqui- 
fer at  Tustin,  California. 
W90-00059  5C 

Study  on  the  Degradation  of  n-Alkanes  in  No. 
20  Diesel  Oil  by  Natural  Strains  of  Microorga- 
nisms from  the  Bohai  Sea,  (in  Chinese). 
W90-00372  5B 

Kinetic  Analysis  of  Protein  Degradation  by  a 
Freshwater  Wetland  Sediment  Community. 
W90-00392  2H 

Polycyclic  Aromatic  Hydrocarbon  Degradation 
by  a  Mycobacterium  sp.  in  Microcosms  Contain- 
ing Sediment  and  Water  from  a  Pristine  Ecosys- 
tem. 
W90-00393  5B 

Mineralization  of  Surfactants  by  Microbiota  of 

Aquatic  Plants. 

W90-00398  5B 

Experimental  Evaluation  of  Pollution  Potential 
of  Anionic  Surfactants  in  the  Marine  Environ- 
ment. 
W90-00411  5B 

Effect  of  the  Microbial  Population  Size  on  the 
Degradation  of  Linear  Alkylbenzene  Sulfonate 
in  Lake  Water. 
W90-00441  5B 

Biokinetic  Constants  of  a  Mixed  Microbial  Cul- 
ture with  Model  Diesel  Fuel. 
W90-00463  5G 

Improved    Understanding    and    Application    of 
Hazardous  Waste  Biological  Treatment  Process- 
es Using  Microbial  Systems. 
W90-00465  5D 

Anaerobic   Fixed   Bed  Reactor  with  a  Porous 

Ceramic  Carrier. 

W90-00753  5D 

Rapid  Biological  Clean-up  of  Soils  Contaminat- 
ed with  Lubricating  Oil. 
W90-00765  5G 

Fungal    Purification   of  an   Industrial   Effluent 
Containing  Volatile  Fatty  Acids  by  Means  of  a 
Crossflow-Microscreen  Technique. 
W90-00766  5D 

Concept  of  Soluble  Residual  Product  Formation 
in  the  Modelling  of  Activated  Sludge. 
W90-00777  5D 

Effect  of  Bacteria  and  Bioturbation  by  Clymen- 
ella  torquata  on  Oil  Removal  from  Sediment. 
W90-00819  5B 

MICROBIOLOGICAL  STUDIES 

Microbial  Life  in  the  Terrestrial  Subsurface  of 
Southeastern  Coastal  Plain  Sediments. 
W90-00464  2G 

MICROCOMPUTERS 

Lotus  1-2-3  Applied  to  Flow  Estimating  and  I/I 

Control. 

W90-00793  7C 

MICROORGANISMS 

Distribution    of   Microorganisms   and    Selected 

Metals  in  Mine  Drainage,   Stream  Water,  and 

Sediment. 

W90-00040  5B 


SU-51 


MICROORGANISMS 


SUBJECT  INDEX 


Methanogene»iB  and  Microbial  Lipid  Synthesis 

in  Anoxic  Sail  Marsh  Sediments. 

W90-00302  21. 

Comparison  of  Vibrio  parahaemolyticus  Grown 
in  Estuarine  Water  and  Rich  Medium. 
W90-00391  5jj 

Microbial  Life  in  the  Terrestrial  Subsurface  of 
Southeastern  Coastal  Plain  Sediments. 
W90-00464  2G 

Supplemental   Carbon   Use  by   Microorganisms 
Degrading  Toxic  Organic  Compounds  and  the 
Concept  of  Specific  Toxicity. 
W90-00466  5D 

Microorganisms:  Indicators  of  Pollution  in  Inte- 
grated Livestock-Fish  Farming  Systems. 
W90-00514  5A 

Biogeochemical  Survey  of  Rivers  and  Streams 
in   the   Mountains  and   Foot-Hills   Province  of 
Arctic  Alaska. 
W90-00594  2H 

Microorganisms  and  the  Aquatic  Environment 
W90-00724  2H 

MICROSCOPY 

Measurements  of  Sediment  Toxicity  of  Autotro- 
phic and  Heterotrophic   Picoplankton  by  Epi- 
fluorescence  Microscopy. 
W90-00738  5C 

MIDGES 

Respiration  of  Chironomus  Larvae  (Diptera) 
from  Deep  and  Shallow  Waters  Under  Environ- 
mental Hypoxia  and  at  Different  Temperatures. 
W90-00595  2H 

MILITARY  INSTALLATION 

Installation  Restoration  Program.  Phase  II-Con- 
firmation/Quantification,    Stage    2.    Volume    I: 
Luke  Air  Force  Base,  Arizona. 
W90-00234  5B 

MILITARY  INSTALLATIONS 

Hazardous  Waste  and  Wastewater  Characteriza- 
tion Survey,  Columbus  AFB  MS 
W90-00240  5D 

Role  of  Health-Based  Criteria  Development  in 
USATHAMA's    Installation    Restoration    Pro- 
gram. 
W90-00243  5C 

MILITARY  RESERVATIONS 

Installation  Restoration  Program  Phase  II -Con- 
firmation Quantification,  Stage  2.  Volume  I 
W90-00132  5A 

Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2  Volume  II 
W90-00133  7C 

MILK 

Patterns  of  Hydrogen  in  Biogas  from  the  Anaer- 
obic Digestion  of  Milk-Sugars 
W90-O0763  5D 

MINE  DRAINAGE 

Mine-Water    Discharge,    Metal    Loading,    and 

Chemical  Reactions. 

W90-0OO39  5B 

Distribution    of   Microorganisms   and    Selected 

Metals  in   Mine  Drainage,   Stream   Water,  and 

Sediment. 

W90-00040  5B 

Hydrogeochemistry  of  Uranium  and  Associated 
Elements    at    Abandoned    Uranium    Mines    in 
Western  North  Dakota. 
W90-00046  5B 

Development     Document    for    Final    Effluent 
Guidelines  and  New  Source  Performance  Stand- 


aids   for   the  Ore   Mining   and   Dressing   Point 
Source  Category:  Gold  Placer  Mine  Subcatego- 
ry- 
W90-00096  5G 

MINE  WASTES 

Hydrogeochemistry  of  Uranium  and  Associated 
Elements    at    Abandoned    Uranium    Mines    in 
Western  North  Dakota. 
W90-00046  5B 

Development  Document  for  Final  Effluent 
Guidelines  and  New  Source  Performance  Stand- 
ards for  the  Ore  Mining  and  Dressing  Point 
Source  Category:  Gold  Placer  Mine  Subcatego- 
ry- 
W90-00096  5G 

Tailings  from  Coal  Mining.  Weathering  and  So- 
lution Processes  in  the  Tailings  as  Illustrated  by 
Lysimeter  Experiments  (Die  Abgange  des  Stein- 
kohlenbergbaus.  Verwitterungs  und  Losungs- 
vorgange  im  Bergematerial,  Dargestellt  an  Lysi- 
meterversuchen). 
W90-00180  5B 

Contribution  of  Mercury  from  Thermal  Springs 

to    the    Environmental    Contamination    of   Mt. 

Amiata. 

W90-00647  5B 

MINERAL  WATER 

Rubidium  Determination  in  Mineral  and  Ther- 
mal Waters  by  Atomic-Absorption  Spectrome- 
try. 
W90-00296  7B 

MINERALIZATION 

Heterotrophic      Processes      in      Eutrophicated 
Aquatic  Marine  Environments. 


W90-00287 


5C 


Mineralization  of  Organic  Material   in  Coastal 
Eutrophic  Ecosystems  According  to  Available 
Terminal  Electron  Acceptors. 
W90-00288  2L 

Kinetic  Analysis  of  Protein  Degradation  by  a 
Freshwater  Wetland  Sediment  Community 
W90-00392  2H 

Mineralization  of  Surfactants  by  Microbiota  of 

Aquatic  Plants. 

W90-00398  5B 

Influence  of  pH  on  Struvite  Formation  by  Bac- 
teria. 
W90-00443  2K 

Predation  and  Inhibitors  in  Lake  Water  Affect 
the  Success  of  Inoculation  to  Enhance  Biodegra- 
dation  of  Organic  Chemicals. 
W90-00539  5B 

Comparative  Study  of  Water  Mineralization  and 
Nutrient  Status  in  the  Main  Water  Courses  of 
Biscay  (Basque  Country). 
W90-00826  5B 

MINERALOGY 

Clay  Mineralogy  of  Sediments  Associated  with  a 

Plume      of     Creosote-Contaminated      Ground 

Water. 

W90-00023  JK 

Potential  in  Fluvial  Geomorphology  of  a  New 
Mineral  Identification  technology  (QEM*SEM) 
W90-00737  7B 

MINERALS 

Mineral  Composition  of  a  Typical  Chernozem 
with  Regular  Fertilization  and  Irrigation 
W90-00339  3F 

Potential  in  Fluvial  Geomorphology  of  a  New 
Mineral  Identification  technology  (QEM*SEM) 
W90-00737  7B 


MIMN«,  EFFECT! 

Assessment   of    Water   kevjurces   in    I^ad/.ir,.. 
Mined  Areas  in  Cherokee  County,  Kansas,  and 
Adjacent  Areas 
WWXJ20I  ^ 

MINNESOTA 

Hydrogeology  and  Preliminary  Regional  Flow 

Modeling  at  the  Bemidji,  Minnesota,  Research 

Site. 

W90-00034  2F 

Changes  in  Flood  Response  of  the  Red  River  of 
the  North  Basin,  North  Dakota-Minnesota 
W90-00194  2£ 

MINNOW 

Chronic  Effects  of  Low  pH  and  Elevated  Alu- 
minum on  Survival,  Maturation,  Spawning  and 
Embryo-Larval    Development   of  the   Fathead 
Minnow  in  Soft  Water. 
W90-00813  5C 

MISSISSIPPI 

Black    Creek    No.    53,    Mississippi,    May    1983: 
Spillway  Performance  Report. 


W90-00156 


8A 


MISSISSIPPI  RIVER 

Role  of  the  Mississippi  River  in  Wetland  Loss  in 

Southeastern  Louisiana,  U.S.A. 

W90-00446  6G 

Successional    Changes    in    Habitat    Caused    by 

Sedimentation  in  Navigation  Pools 

W90-00697  2J 

MIXING 

Estimation  of  Mixing  Rates  in  Western   Lake 
Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 
W90-00447  2J 

Dynamic  Characteristics  Under  Low  Flow  Con- 
ditions in  the  Wakool  River,  N.S.W 
W90-00703  2E 

MODEL  STUDIES 

Agricultural  Nonpoint  Source  Pollution:  Model 

Selection  and  Application. 

W90-00001  5B 

Developments  in  Ecological  Modelling 
W90-00003  7C 

Simulation  of  Sediment  Yield  from  Alpine  Wa- 
tersheds. 
W90-00007  2J 

Simple  Model  for  Assessing  Annual  Soil  Erosion 

on  Hillslopes. 

W90-00008  2J 

Some  Aspects  of  Soil  Erosion  Modelling 
W90-00009  2J 

Application  of  an  Agricultural  Water  Balance 
and  Erosion  Model  in  Environmental  Science 
W90-00010  2  J 

Validity  and  Limitations  of  Different  Transport 

Models  with  Particular  Reference  to  Sediment 

Transport. 

W90-00011  2J 

Selection  and  Application  of  Models  for  Non- 
point  Source  Pollution  and  Resource  Conserva- 
tion. 
W90-00012  5B 

Simple  Models  to  Evaluate  Non-Point  Pollution 

Sources  and  Controls. 

W90-00013  5B 

Integration  of  Runoff  and  Receiving  Water 
Models  for  Comprehensive  Watershed  Simula- 


SU-52 


SUBJECT  INDEX 


MODEL  STUDIES 


tion  and  Analysis  of  Agricultural  Management 

Alternatives. 

W90-00014  5G 

Runoff  and  Receiving  Water  Models  for  NPS 

Discharge  into  the  Venice  Lagoon. 

W9O-0O017  5B 

Distributed   Parameter   Hydrologic   and   Water 

Quality  Modeling. 

W9O-0O018  5B 

Development,  Testing,  and  Applications  of  Non- 
point  Source  Models  for  Evaluation  of  Pesti- 
cides Risk  to  the  Environment. 
W9O-00020  5C 

Modeling  Sorptive  Processes  in  Laboratory  Col- 
umns. 
W9O-O0O58  2K 

Effectiveness  of  Liming  to  Mitigate  Lake- Water- 
shed Acidification. 
W90-00065  5G 

Statistical  Rain  Attenuation  Prediction  Model 
with  Application  to  the  Advanced  Communica- 
tion Technology  Satellite  Project.  I— Theoretical 
Development  and  Application  to  Yearly  Predic- 
tions for  Selected  Cities  in  the  United  States. 
W90-00094  2B 

Model-Based  Approach  to  the  Use  of  Climatic 
Data  for  Assessing  Probabilities  of  Rainday  and 
Dryday  Sequences. 
W90-00112  2B 

Risk  Analysis  of  Wheat  Yields  in  Relation  to 
Cultivar  Maturity  and  Climatic  Variability  in 
Semi-Arid  Areas,  Using  a  Crop  Growth  Model. 
W90-00114  3F 

Simple  Models  for  Use  by  Advisory  Officers  to 

Define   Crop   Strategies   and   to   Predict   Farm 

Yields. 

W90-00115  3F 

Simulation    Model    for    Multiple    Crops    in    a 
Rainfed  Rice-Based  Cropping  System. 
W90-00116  2B 

Use  of  Climatic  Data  with  a  Crop  Water  Bal- 
ance Model  and  Crop  and  Pest  Response  Models 
in  Northern  New  South  Wales. 
W90-00118  3F 

Developing  a  Mathematical  Model  System  for 

the  Rhine:  Meuse  Estuary. 

W90-00136  2L 

Formulation    of    Water    Quality    Models    for 
Streams,  Lakes,  and  Reservoirs:  Modeler's  Per- 
spective. 
W90-00145  2H 

Analysis  of  Alternative  Modifications  for  Re- 
ducing Backwater  at  the  Interstate  Highway  10 
Crossing  of  the  Pearl  River  Near  Slidell,  Louisi- 
ana. 
W90-00199  8  A 

Subsurface  Storage  of  Freshwater  in  South  Flor- 
ida: A  Digital  Model  Analysis  of  Recoverability. 
W90-00200  4B 

Application  of  the  Precipitation-Runoff  Model 
in  the  Warrior  Coal  Field,  Alabama. 
W90-00214  2  A 

Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwat- 
er Modelling  Practice. 
W90-00227  2F 

Consequences  of  Spatial  Variability  in  Aquifer 
Properties  and  Data  Limitations  for  Groundwat- 
er Modelling  Practice. 
W90-00228  2F 


Effect  of  Conditioning  Transport  Simulations  on 
Transmissivity,  Head  and  Concentration  Data. 
W90-OO229  5B 

Concept  of  Predictive  Probability  and  A  Simple 
Test  for  Geostatistical  Model  Validation. 
W90-00230  7C 

Stochastic  Finite  Element  Analysis  of  Ground- 
water Flow  Using  the  First-Order  Reliability 
Method. 
W90-00231  2F 

Influence  of  Spatial  Variability  of  Aquifer  and 
Recharge  Properties  in  Determining  Effective 
Parameter  Values. 
W90-00232  2F 


Review  of  Acid  Rain  Models  for  Europe. 
W90-00233 


5B 


Application  of  a  Hazardous  Waste  Management 

Model  for  Selected  Industries. 

W90-00241  5D 

Technical    and    Economic    Data    Development 

Concerning  the  LUST  Program. 

W90-00249  5G 

Modelling  of  Large-Scale  Heat  and  Contaminant 
Transport  in  Groundwater:  Report  of  Activities 
1986/87  (Modellerung  des  Grossraeumigen 
Waermetransports  und  Schadstofftransports  lm 
Grundwasser:  Taetigkeitsbericht  1986/87). 
W90-00269  2F 

Deposition  of  the  Most  Acidifying  Components 

in  The  Netherlands   During   the   Period    1980- 

1986. 

W90-00348  5B 

Overland  Flow  Modeling:  Can  Rainfall  Excess 
be  Treated  as  Independent  of  Flow  Depth. 
W90-00350  2E 

Salt    Intrusion    Model    for    High-Water    Slack, 

Low-Water  Slack,  and  Mean  Tide  on  Spread 

Sheet. 

W90-00351  •  7C 

Numerical   Analysis  of  Large  Diameter  Wells 

with  a  Seepage  Face. 

W90-00354  2F 

Simple  Empirical  Model  of  Root  Water  Uptake. 
W90-00355  21 

Particle  Travel  Times  of  Contaminants  Incorpo- 
rated into  a  Planning  Model  for  Groundwater 
Plume  Capture. 
W90-00356  5B 

Evaluation  of  the  Factors  Determining  the  Ef- 
fectiveness of  Water  Quality  Buffer  Zones. 
W90-00359  5G 

Numerical  Modeling  of  a  Multi-Aquifer  System 

in  Eastern  Saudi  Arabia. 

W90-00363  2F 

Characterizing    Flood-Prone    Rice    Areas    and 

Predicting  Flooding  Hazards. 

W90-00368  2E 

Stochastic  Approach  of  the  Hydrodynamic  Dis- 
persion in  a  Fractured  Medium:  Variability  of 
the  Dispersion  Coefficient  (Approche  Stochasti- 
que  de  L'Hydrodispersion  en  Milieu  Fissure: 
Variabilite  du  Coefficient  de  Dispersion). 
W90-00370  2F 

Canopy  Shading  Effects  on  Soil  Heat  and  Water 

Flow. 

W90-00378  2G 

Organic  Oxidation  and  Manganese  and  Alumi- 
num Mobilization  in  Forest  Soils. 
W90-00380  2K 


Application  of  the  QWASI  (Quantitative  Water 
Air  Sediment   Interaction)   Fugacity   Model   to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W90-00435  5B 

Estimation  of  Mixing  Rates  in   Western   Lake 

Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 

W90-00447  2J 

Limitation  and  Feasibility  of  the  Land  Disposal 
of  Organic  Solvent-contaminated  Wastes. 
W90-00450  5E 

Predicting  Deep  Drainage  in  the  Soil  From  Soil 

Properties  and  Rainfall. 

W90-00507  2G 

Numerical  Modelling  of  the  Vertical  Tidal  Cur- 
rent  and   Salinity   Structure  in  a  Deep  Water 
Scottish  Loch. 
W90-00519  2L 

Partial  Duration  Series  Method  with  a  Fixed 

Number  of  Peaks. 

W90-00573  2E 

Groundwater    Interaction    with    a   Kettle-Hole 
Lake:  Relation  of  Observations  to  Digital  Simu- 
lations. 
W90-00584  2F 

Velocity  Redistribution  in  Meandering  Rivers. 
W90-00627  2E 

Performance  of  In  Situ  Microcosms  Compared 

to  Actual  Reservoir  Behavior. 

W90-00664  2H 

Social  Choice,  Risk  and  Determination  in  Water 

Quality  Management. 

W90-00695  6  A 

Modelling  of  Nitrification  at  the  Mogden  Treat- 
ment Works. 
W90-00774  5D 

Behaviour  and  Modelling  of  NTA  Degradation 

in  Activated  Sludge  Systems. 

W90-00775  5D 

Precipitation  of  Ferric  Phosphate  in  Activated 
Sludge:  a  Chemical  Model  and  Its  Verification. 
W90-00776  7C 

Concept  of  Soluble  Residual  Product  Formation 
in  the  Modelling  of  Activated  Sludge. 
W90-00777  5D 

Dynamic  Modelling  of  Trace  Contaminant  Re- 
moval in  a  Municipal  Sewage  Treatment  Plant. 
W90-00778  5D 

Modeling  the  Long-Term  Behavior  of  an  Organ- 
ic Contaminant  in  a  Large  Lake:  Application  to 
PCBs  in  Lake  Ontario. 
W90-00846  5B 

River   Quality    Modeling:    Time    Domain    Ap- 
proach. 
W90-00889  5B 

LP  Operation  Model  for  On-demand  Canal  Sys- 
tems. 
W90-00891  3F 

Time  of  Concentration  Formula  for   Pervious 

Catchments. 

W90-00895  2G 

Prediction  of  Nuisance  Periphytic  Biomass:  A 

Management  Approach. 

W90-O0899  5C 

Volatile    Organic    Losses    from    a    Composite 

Water  Sampler. 

W90-00900  7B 


SU-53 


MODEL  STUDIES 


SUBJECT  INDEX 


Uncertainly    Modeling   of  Facultative   Aerated 

Lagoon  Systems. 

W90-00905  5D 

Methodology  for  the  Assessment  of  Frequency 
Distribution  of  Combined  Sewer  Overflow  Vol- 
umes. 
W90-00909  5D 

Soil  Moisture  Deficits  in  South-Central  Sweden: 

I.  Seasonal  and  Regional  Distributions. 
W90-00920  2G 

Soil  Moisture  Deficits  in  South-Central  Sweden: 

II.  Trends  and  Fluctuations. 
W90-00921  2G 

Depth    Distribution   of  an   Applied   Tracer   in 

Groundwater  Field  Experiments. 

W90-00933  2F 

Dynamic  Programming:  Application  to  Manage- 
ment of  an  Irrigation  Reservoir  (Programmation 
Dynamique:  Application  a  la  Gestion  d'une  Re- 
tenue  Pour  l'lrrigation). 
W90-00939  4A 

Groundwater    Model    of   the    Nubian    Aquifer 

System. 

W90-00940  2F 

Experiments  on  Sediment  Transport  in  Shallow 

Flows  in  High  Gradient  Channels. 

W90-00942  2J 

Stochastic-Deterministic  Nature  of  an  Elemental 

Rainfall  Runoff  Process. 

W90-00946  2E 

Laplace  Transform  Galerkin  Technique:  A 
Time-Continuous  Finite  Element  Theory  and 
Application  to  Mass  Transport  in  Groundwater 
W90-00949  2F 

Scale   Dependence  of  Continuum   Models   for 

Fractured  Basalts. 

W90-00950  2F 

Matching  a  Field  Tracer  Test  with  Some  Simple 

Models. 

W90-00953  jF 

Boundary  Conditions  Along  Permeable  Fracture 
Walls:  Influence  on  Flow  and  Conductivity 
W90-00956  jF 


Modelling  the  Irrigaiton  Need. 
W90-OO957 


3F 


MOISTURE  STRESS 

Detection  of  Moisture  Stress  by  Indicator  Plots- 

A  Simulation. 

W90-00574  21 

MOISTURE  UPTAKE 

Uptake    of   Tritiated    Groundwater    by    Black 

Locust  Trees. 

W90-00620  2I 

MOLECULAR  STRUCTURE 

Relation  Between  the  Molecular  Structure  and 
the  Adsorption  of  Arylcarbamate,   Phenylurea 
and  Anihde  Pesticides  in  Soil  and  Model  Organ- 
ic Adsorbents. 
W90-00476  5B 

MOLLUSKS 

Metabolism  of  Octachlorostyrene  in  the  Blue 

Mussel  (Mytilus  Edulis). 

W90-00440  5B 

Evaluation  of  the  Ability  of  Extractants  to  Re- 
lease  Heavy   Metals   From   Alga   and   Mollusc 
Samples  Using  a  Sequential  Extraction  Proce- 
dure. 
W90-00498  5A 

SU-54 


Effects  of    Inbutyltin  on  Dogwhelks  (Nucella 
lapillus)  from  Scottish  Coastal  Waters 
W90-(X)635  5C 

MOLYBDENUM 

Extraction,  Spectrophotometric  and  Atomic  Ab- 
sorption Spectrophotometric  Determination  of 
Molybdenum  with  Caffeic  Acid  and  Application 
in  High  Purity  Grade  Steel  and  Environmental 
Samples. 
W90-00300  7B 

Solubility  and  Release  of  Fluorine  and  Molybde- 
num from  Oil  Shale  Solid  Wastes 
W9O-0O415  5B 

Guidelines     for     Molybdenum     in      Irrigation 

Waters. 

W90-00564  5G 

MONITORING 

Field  Assessment  of  the  Effects  of  Contaminants 

on  Fishes. 

W9O-0O083  5C 

Artificial     Substrates     as     Standard     Sampling 

Method  for  Macrofauna  in  Ditches:  A  Study  in 

the  Volgermeer  Polder  (Kunstmatige  Substraten 

ais    Standard-Monster-Methode     voor     Makro- 

fauna  in  Sloten:  Een  Onderzoek  in  de  Volger- 

meerpolder). 

W90-00181  5C 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1984  (Ueberwachung  des  Meeres:  Bericht  fuer 
das  Jahr  1984). 
W90-00263  5A 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1983  (Ueberwachung  des  Meeres:  Bericht  fuer 
das  Jahr  1983). 
W90-00264  5A 

Evaluation    of    Media    for    Monitoring    Fecal 

Streptococci  in  Seawater. 

W90-00395  5A 

Analytical    Chemistry   for   Environmental   Sci- 
ences. 
W90-00542  5A 

Talitrid  Amphipods  (Crustacea)  as  Biomonitors 
for  Copper  and  Zinc. 

W90-00783  5A 

How  to  Monitor  Groundwater  at  a  Municipal 

Solid  Waste  Facility. 

W90-00796  5A 

Detectability  of  Step  Trends  in  the  Rate  of  At- 
mospheric Sulphate  Deposition 
W90-00801  5A 

Optimization  Approach  for  Groundwater  Qual- 
ity Monitoring  Network  Design 
W90-00943  7A 

MONITORING  WELLS 

Ground-Water  Monitoring  Compliance  Projects 

for  Hanford  Site  Facilities. 

W90-0O153  5G 

MONTANA 

Bioeconomic  Approach  to  Estimating  the  Eco- 
nomic   Effects   of   Watershed    Disturbance   on 
Recreational  and  Commercial  Fisheries 
W90-00333  4C 


Potential  Wind  and  Water  Erodibility  of  Four 

Land-use   Systems   in   South-Eastern   Montana 

U.S.A. 

W90-00434  2J 

Snow  Avalanche-Dams  and  Resultant  Hazards 

in  Glacier  National  Park,  Montana 

W90-00621  2C 


MONTE  CARLO  METHOD 

Design  of  Wastewater  Storage  Ponds  at  Land 
Ireatment   Sites    II     Equilibrium   Storage   Per 
formance  Functions 
W90-(XJ655  ., 

MONTMORILLOM 1 1 

Leaching  of  Salts  From  Saline  Heavy  Clay 
Soils  Factors  Affecting  the  Leaching  Process 
W90-(X)509  3F 

Leaching    of   Salts    From    Restructured    Saline 

Clay  Soils. 

W9O-O0510  3F 

Use  of  Tailored  Bentonite  for  Selective  Removal 

of  Organic  Pollutants. 

W90-OO658  5D 

MOROCCO 

Study  of  Metal  Pollution  (Cd,  Cu,  Pb,  Zn) 
Along  the  Atlantic  Coast  of  Morocco  Between 
Kenitra  and  Temara  (Etude  De  la  Pollution 
Mettallique  (Cd,  Cu,  Pb,  Zn)  du  Littoral  Atlanti- 
que  Marocain  Entre  Kenitra  et  Temara) 
W90-00444  5B 

MOSSES 

*f™°val  of  Copper  From  Solution  Using  Moss. 

5D 


W90-00496 


MOUND  SEWAGE  SYSTEMS 

Land  Use  Impacts  of  Private  Sewage  Systems  in 

Wisconsin. 

W90-00336  4c 

MOUNTAINS 

Biogeochemical  Survey  of  Rivers  and  Streams 
in  the   Mountains  and   Foot-Hills   Province  of 
Arctic  Alaska. 
W90-00594  2H 

MUD 

Study  of  the  Sedimentological  and  Rheological 
Properties  of  Fluid  Mud  in  the  Fluvio-estuarine 
System  of  the  Gironde  Estuary. 
W90-00518  2J 

Sediment  Dispersion:  Part  II.  Characterization 
by  Size  of  Sand  Fraction  and  Percent  Mud 
W90-00705  2J 

Ceramic  Processing  of  Polluted  Dredged  Mud 
W90-00729  5E 

MUD-WATER  INTERFACES 

Study  of  the  Sedimentological  and  Rheological 
Properties  of  Fluid  Mud  in  the  Fluvio-estuarine 
System  of  the  Gironde  Estuary. 
W90-00518  2J 

MULCHING 

Nutrient  Uptake  and  Crowth  Characteristics  of 
Nitrogen  Fertigated  Sweet  Peppers  under  Drip 
Irrigation  and  Plastic  Mulch. 
W90-00587  3F 

MULTIPURPOSE  RESERVOIRS 

Dynamic  Programming:  Application  to  Manage- 
ment of  an  Irrigation  Reservoir  (Programmation 
Dynamique:  Application  a  la  Gestion  d'une  Re- 
tenue  Pour  l'lrrigation). 
W9O-0O939  4A 


MUNICIPAL  WASTEWATER 

Mineralization  of  Surfactants  by  Microbiota  of 

Aquatic  Plants. 

W90-00398  5B 

Experimental  Evaluation  of  Pollution  Potential 

of  Anionic  Surfactants  in  the  Marine  Environ- 
ment. 
W90-00411  5B 


SUBJECT  INDEX 


NITRATES 


Epilithon  and  Dissolved  Oxygen  Depletion  in 
the    Manawatu    River,    New    Zealand:    Simple 
Models  and  Management  Implications. 
W90-00414  5B 

Anaerobic    Filters    for    Municipal    Wastewater 

Treatment. 

W90-00626  5D 

Dynamic  Modelling  of  Trace  Contaminant  Re- 
moval in  a  Municipal  Sewage  Treatment  Plant. 
W9O-0O778  5D 

Organic  Pollutants  in  Urban  Sewage  and  Pollut- 
ant Inputs  to  the  Marine  Environment.  Applica- 
tion to  the  French  Shoreline  (Les  Pollutants 
Organiques  dans  les  Effluents  Urbains  et  Ap- 
ports  Pollutants  dans  le  Milieu  Marin.  Cas  du 
Littoral  Francais). 
W90-00906  5B 

MUSKINGUM  EQUATION 

Response  of  Muskingum  Equation  to  Step  Input. 
W90-00896  2E 

MUSSELS 

Metabolism  of  Octachlorostyrene   in  the   Blue 

Mussel  (Mytilus  Edulis). 

W90-00440  5B 

Vertical  Distribution  of  Aliphatic  and  Aromatic 

Hydrocarbons  in   Mussels   From   the   Amposta 

Offshore    Oil    Production    Platform    (Western 

Mediterranean). 

W90-00473  5B 

MUTAGENICITY 

Influence  of  Chlorination  pH  and  Chlorine  Dose 

on  the  Formation  of  Mutagenic  Activity  and  the 

Strong  Bacterial  Mutagen  3-Chloro-4-(Dichloro- 

methyl)-5-Hydroxy-5(2H)-Furanone     (MX)     in 

Water. 

W90-00478  5F 

MYCOBACTERIUM 

Polycyclic  Aromatic  Hydrocarbon  Degradation 
by  a  Mycobacterium  sp.  in  Microcosms  Contain- 
ing Sediment  and  Water  from  a  Pristine  Ecosys- 
tem. 
W90-00393  5B 

NANTUCKET 

Estimation  of  Recharge  Rates  to  the  Sand  and 
Gravel  Aquifer  Using  Environmental  Tritium, 
Nantucket  Island,  Massachusetts. 
W90-00210  2F 

NATURAL  RESOURCES 

Natural  Resources  and  Environmental  Manage- 
ment in  Indonesia:  An  Overview. 
W90-0O250  6A 

Social  Choice,  Risk  and  Determination  in  Water 

Quality  Management. 

W90-00695  6A 

Problems  of  Organization  in  the  Science,  Politics 

and  Management  of  Water. 

W90-OO696  6B 

NATURAL  WATERS 

Determination  of  Ammonia  in  Water  by  Centrif- 
ugal Analysis. 
W90-00836  5A 

NAVIGATION 

Study  of  the  Sedimentological  and  Rheological 
Properties  of  Fluid  Mud  in  the  Fluvio-estuarine 
System  of  the  Gironde  Estuary. 
W9O-0O518  2J 

NAVIGATION  CANALS 

Successional    Changes    in    Habitat    Caused   by 

Sedimentation  in  Navigation  Pools. 

W90-00697  2J 


NEODYMIUM 

Actinide  Behavior  in  Natural  Waters. 
W9O-0O558  5B 

NETWORK  DESIGN 

Assessment  of  Rainfall  Erosion  Hazard. 
W90-00113  2J 

Cost-effectiveness   of  the   Stream-Gaging   Pro- 
gram  in   Maine-A   Prototype   for   Nationwide 
Implementation. 
W90-00195  7  A 

Analysis   of  Surface-Water    Data    Network   in 
Kansas  for  Effectiveness  in  Providing  Regional 
Streamflow  Information. 
W90-0O213  7  A 

Evaluation  of  Precipitation  Chemistry  Siting 
Criteria  Using  Paired  Stations  from  Northern 
Main  and  Southeastern  Texas. 

W90-00347  7A 

Optimization  Approach  for  Groundwater  Qual- 
ity Monitoring  Network  Design. 
W90-00943  7A 

NETWORKS 

Analysis   of  Surface-Water   Data   Network   in 
Kansas  for  Effectiveness  in  Providing  Regional 
Streamflow  Information. 
W90-00213  7  A 

NEUTRALIZATION 

Neutralization  of  Acidic  Ground  Water  in  East- 
ern Arizona. 
W90-OOO43  5B 

Calcium  Budgets  for  Catchments  as  Interpreted 

by  Strontium  Isotopes. 

W90-00918  2K 

NEUTRON  ACTIVATION  ANALYSIS 

Trace  Element  Speciation  in  Contaminated  Soils 
Studied   by   Atomic   Absorption    Spectrometry 
and  Neutron  Activation  Analysis. 
W90-00863  5A 

NEVADA 

Arsenic     in     an     Alluvial-Lacustrine     Aquifer, 

Carson  Desert,  Western  Nevada. 

W9O-0OO45  2K 

Geohydrology  of  the  Unsaturated  Zone  at  the 
Burial  Site  for  Low-Level  Radioactive  Waste 
Near  Beatty,  Nye  County,  Nevada. 
W90-00218  2F 

NEW  JERSEY 

Evaluation  of  Proposed  Dredged  Material  Dis- 
posal Alternatives  for  New  York/New  Jersey 
Harbor,  Phase  I. 
W90-00251  5E 

NEW  MEXICO 

Floods  of  November   1978   to  March    1979  in 
Arizona  and  West-Central  New  Mexico. 
W90-OO193  2E 

NEW  YORK 

Quantitative  Assessment  of  the  Shallow  Ground- 
Water  Flow  System  Associated  with  Connet- 
quot  Brook,  Long  Island,  New  York. 
W90-0O216  2F 

Evaluation  of  Proposed  Dredged  Material  Dis- 
posal Alternatives  for  New  York/New  Jersey 
Harbor,  Phase  I. 
W90-00251  5E 

Effects  of  Animal  Waste  Control  Practices  on 
Nonpoint-Source  Phosphorus  Loading  in  the 
West  Branch  of  the  Delaware  River  Watershed. 
W90-00331  5G 


Analysis   of  the    Shallow    Groundwater    Flow 
System  Near  Connetquot  Brook,  Long  Island, 
New  York. 
W90-00364  2F 

Trace    Element    Concentrations    in    Fish    from 

Three   Adirondack    Lakes   with    Different    pH 

Values. 

W90-00800  5B 

NEW  ZEALAND 

Collection,  Quality  and  Accessibility  of  Climatic 
and  Hydrologic  Data  Used  in  Agricultural  Ap- 
plications in  New  Zealand. 
W90-00120  7B 

Epilithon  and  Dissolved  Oxygen  Depletion  in 
the    Manawatu    River,    New    Zealand:    Simple 
Models  and  Management  Implications. 
W90-00414  5B 

New  Zealand  Rural  Water  Supply  Concept  and 

the  Developing  World. 

W90-00931  5F 

Influence    of  the    1982-83    Drought   on    River 

Flows  in  Hawke's  Bay. 

W90-00932  2E 

Snow   Hydrology   of  the   Waimakariri   Catch- 
ment, South  Island,  New  Zealand. 
W90-00935  2C 

NIAGARA  BLUE 

Health  and  Environmental  Effects  Profile  for 

Niagara  Blue  4B. 

W90-00247  5C 

NIAGARA  FALLS 

Fractionation  of  Particulate  Matter,  the  Trace 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

NIAGARA  RIVER 

Comparison   of  the   Effects   of  Sediments  and 

Standard  Elutriates  on  Phosphorus  Kinetics  in 

Lakewater. 

W90-00805  5C 

NICKEL 

Uptake  of  Nickel  and  Cadmium  by  Vegetables 

Grown  on  Soil  Amended  with  Different  Sewage 

Sludges. 

W9O-0O430  5E 

Nickel  Sorption  and  Speciation  in  a  Marine  En- 
vironment. 
W90-00713  5B 

NITRATES 

Microbial  Populations  and  Nutrient  Concentra- 
tions in  a  Jet-Fuel-Contaminated  Shallow  Aqui- 
fer at  Tustin,  California. 
W90-00059  5C 

Import   and   Export   of  Acid   Pollution   in   the 

Netherlands   (Import   en   Export   van   Zuur  in 

Nederland). 

W90-00184  5B 

Mineralization  of  Organic  Material  in  Coastal 
Eutrophic  Ecosystems  According  to  Available 
Terminal  Electron  Acceptors. 
W90-00288  2L 

Nitrate      Concentrations      in      Percolate      and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W90-00292  3F 

Nitrate    Movement    to    Groundwater    In    the 

Southeastern  Coastal  Plain. 

W90-00329  5B 


SU-55 


NITRATES 


SUBJECT  INDEX 


Evaluation  of  the  Effect  of  Reductions  in  Anibi 
ent  Levels  of  Primary  Pollutants  on  Sulfate  and 
Nitrate  Wet  Deposition. 
W90-OO346  5H 

Prediction  of  Nitrate   Leaching  from  a  Struc- 
tured Clay  Soil  Using  Transfer  Functions  De- 
rived  from   Externally   Applied  or   Indigenous 
Solute  Fluxes. 
W90-00353  5B 

Engineering  Solution  to  the  Nitrate  Problem  of 
a  Borehole  at  Swaffham,  Norfolk,  U.K. 
W90-00366  so 

Denitrification    in    a    Trickling    Filter    Biofilm 
Studied  by  a  Microsensor  for  Oxygen  and  Ni- 
trous Oxide. 
W90-00420  5D 

Method  for  Evaluation  of  Acidic  Sulfate  and 

Nitrate  in  Precipitation. 

W90-00643  5A 

Evaluation  of  On-Site  Waste  Disposal  System 

for  Nitrogen  Reduction. 

W90-00656  5E 

Automatic  System  for  Simultaneous  Determina- 
tion of  Nitrates  and  Nitrites  in  Waters. 
W90-00859  5A 

Evaluation  and  Comparison  of  Ion  Chromatog- 
raphy, Segmented  Flow  Analysis  and  Flow  In- 
jection Analysis  for  the  Determination  on  Ni- 
trate in  Natural  Surface  Waters. 
W90-00913  5  a 

NITRIFICATION 

Nitrogen   Transformations   in   Soils   Previously 

Amended  with  Sewage  Sludge. 

W90-00382  5B 

Modelling  of  Nitrification  at  the  Mogden  Treat- 
ment Works. 
W90-00774  5D 

NITRITES 

Determination  of  Nitrite  by  Single-Sweep  Polar- 

ography. 

W90-00297  5A 

Automatic  System  for  Simultaneous  Determina- 
tion of  Nitrates  and  Nitrites  in  Waters. 
W90-00859  5A 

NITROGEN 

Nitrogen  Flows  in  Louisiana  Gulf  Coast  Salt 

Marsh:  Spatial  Considerations. 

W90-00305  2L 

Seasonal  and  Inter-Annual  Variations  of  Nitro- 
gen Diagenesis  in  the  Sediments  of  a  Recently 
Impounded  Basin. 
W90-00307  2H 

Nitrogen   Transformations   in   Soils   Previously 

Amended  with  Sewage  Sludge. 

W90-0O382  5B 

In  Situ  Nutrient  Enrichment  Experiments  with 

Periphyton  in  Agricultural  Streams. 

W90-00401  4C 

Nitrogen  and  Phosphorous  Yields  in  Run-off 
from  Silty  Soils  in  the  Mississippi  Delta,  USA 
W90-00431  5B 

Nitrogen  Transformation  of  Wastewater  From  a 
Sea-Based  Solid  Waste  Disposal  Site  and  the 
Influence  of  Benthal  Mud  On  Its  Denitrification 
W90-OO491  5E 

Glyceria  maxima  for  Wastewater  Nutrient  Re- 
moval and  Forage  Production. 
W90-00521  5D 


Atmospheric  Deposition  ol  Phosphorus  and  Ni- 
trogen  in   Central   Alberta   with   Emphasis  on 
Narrow  Lake. 
W90-00645  2H 

Nutrient-Enhanced  Growth  of  Cladophora  pro- 
lifera  in  Harrington  Sound,  Bermuda:  Eutroph- 
ication     of    a     Confined,     Phosphorus-Limited 
Marine  Ecosystem. 
W90-00676  2L 

Natural   Variations   in   Nitrogen- 15  Content   of 

Riverine  and  Estuarine  Sediments 

W90-00680  2L 

Determination  of  the  Isotopic  Composition  of 
Ammonium-Nitrogen  at  the  Natural  Abundance 
Level  from  Estuarine  Waters. 
W90-00693  7B 

NITROGEN  CYCLE 

Resuspension,  Ephemeral  Mud  Blankets  and  Ni- 
trogen Cycling  in  Laholmsbukten,  South  East 
Kattegat. 
W90-OO701  2L 

NITROGEN  FIXATION 

Effect  of  Drainage  Water  on  Nodulation,  Nitro- 
gen Fixation  and  Growth  of  Faba  Bean. 
W90-00535  21 

NITROGEN  OXIDES 

Denitrification    in    a    Trickling    Filter    Biofilm 
Studied  by  a  Microsensor  for  Oxygen  and  Ni- 
trous Oxide. 
W90-00420  5D 

NITROGEN  REMOVAL 

Nitrogen  Removal  Works  Year-Round. 
W90-00552  50 


Evaluation  of  On-Site  Waste  Disposal  System 

for  Nitrogen  Reduction. 

W90-00656  5E 

NITROPHENOL 

Predation  and  Inhibitors  in  Lake  Water  Affect 
the  Success  of  Inoculation  to  Enhance  Biodegra- 
dation  of  Organic  Chemicals. 
W90-00539  5B 

NITROPHENOLS 

Acute    Toxicity    of   Nitrophenols    to    Daphnia 
magna  (Toxicite  Aigue  des  Nitrophenols  vis-a- 
vis de  Daphnia  magna). 
W90-0O672  5c 

NO-TILL  CULTIVATION 

Nitrate      Concentrations      in      Percolate      and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W90-00292  3p 

NONIONIC  SURFACTANTS 

Mineralization  of  Surfactants  by  Microbiota  of 

Aquatic  Plants. 

W90-00398  5B 

NONPOINT  POLLUTION  SOURCES 

Agricultural  Nonpoint  Source  Pollution:  Model 

Selection  and  Application. 

W90-00001  5B 

Review    of    Hydrologic    and    Water    Quality 
Models  Used  for  Simulation  of  Agricultural  Pol- 
lution. 
W90-00002  5B 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

Erosion  and  Sediment  Transport  Processes  for 

Agricultural  Watersheds. 

W90-00006  2J 

Some  Aspects  of  Soil  Erosion  Modelling. 
W90-00009  2J 


Application  ol  an  Agricultural  Water  Balance 
and  Erosion  Model  in  Environmental  Science 
W90-00010  2J 

Selection  and  Application  of  Models  for  Non- 
poinl  Source  Pollution  and  Resource  Conserva- 
tion 
W90-00012  5B 

Simple  Models  to  Evaluate  Non-Point  Pollution 

Sources  and  Controls. 

WWXJ013  5B 


Field  Scale  Simulation  of  Nutrient  Losses 
W90-00015 


5B 


Modeling  Subsurface  Drainage  and  Water  Man- 
agement Systems  to  Alleviate  Potential  Water 
Quality  Problems. 
W90-00016  5G 

Runoff  and  Receiving  Water  Models  for  NPS 

Discharge  into  the  Venice  Lagoon. 

W90-00017  5B 

Distributed   Parameter   Hydrologic   and   Water 

Quality  Modeling. 

W90-00018  5B 

Models   of  Statistical    Distributions   for   NPSP 

Concentrations. 

W90-00019  5B 

Development,  Testing,  and  Applications  of  Non- 
point   Source  Models  for  Evaluation  of  Pesti- 
cides Risk  to  the  Environment. 
W90-00020  5C 

Field  Data  Acquisition  Systems. 

W90-00021  7B 


Benefits  and   Costs  of  Agricultural   Nonpoint- 
Source    Pollution    Controls:   The   Case   of  St. 
Albans  Bay. 
W90-00330  5G 

Effects  of  Animal  Waste  Control  Practices  on 
Nonpoint-Source  Phosphorus  Loading  in  the 
West  Branch  of  the  Delaware  River  Watershed 
W90-00331  so 

AGNPS:  A  Nonpoint-Source  Pollution  Model 
for  Evaluating  Agricultural  Watersheds. 
W90-00337  5B 

NONUNIFORM  FLOW 

Calculation  of  Distribution  and  Efficiency  for 

Nonuniform  Irrigation. 

W90-00890  3F 

NORTH  DAKOTA 

Hydrogeochemistry  of  Uranium  and  Associated 
Elements    at    Abandoned    Uranium    Mines    in 
Western  North  Dakota. 
W90-00046  5B 

Atmospheric  Deposition;  North  Dakota's  Expe- 
rience. 
W90-00070  5A 

Changes  in  Flood  Response  of  the  Red  River  of 
the  North  Basin,  North  Dakota-Minnesota. 
W90-00194  2E 

Gypsum  Occurrence  in  Soils  on  the  Margin  of 
Semipermanent  Prairie  Pothole  Wetlands. 
W90-00383  2K 

Geochemistry  of  Hydric  Soil  Salinity  in  a  Re- 
charge-Throughflow-Discharge    Prairie-Pothole 
Wetland  System. 
W90-00384  2G 

NORTH  SEA 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1984  (Ueberwachung  des  Meeres:  Bericht  fuer 
das  Jahr  1984). 
W90-00263  5A 


SU-56 


Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1983  (Ueberwachung  des  Meeres:  Bericht  fuer 
das  Jahr  1983). 
W90-00264  5A 

NUCLEAR  ACCIDENTS 

Radionuclide  Levels  at  Two  Sites  in  a  Water 
Extraction  Area  in  the  Netherlands  after  Cher- 
nobyl. 
W90-00804  5B 

NUISANCE  ALGAE 

Prediction  of  Nuisance  Periphytic  Biomass:  A 

Management  Approach. 

W90-00899  5C 

NUMERICAL  ANALYSIS 

Numerical   Groundwater  Modeling:   Flow  and 

Contaminant  Migration. 

W90-00174  2F 

Numerical  Analysis  of  Large  Diameter  Wells 

with  a  Seepage  Face. 

W9O-0O354  2F 

Numerical  Modeling  of  a  Multi-Aquifer  System 

in  Eastern  Saudi  Arabia. 

W90-00363  2F 

NUTRIENT  REMOVAL 

Field  Scale  Simulation  of  Nutrient  Losses. 
W90-00015  5B 

Glyceria  maxima  for  Wastewater  Nutrient  Re- 
moval and  Forage  Production. 
W90-00521  5D 

Biotreatment  of  Anaerobically  Digested  Swine 

Manure  with  Microalgae. 

W9O-0O534  5D 

NUTRIENTS 

Field  Scale  Simulation  of  Nutrient  Losses. 
W90-OOO15  5B 

Streamflow,  Sediment  Transport,  and  Nutrient 
Transport    at    Incline    Village,    Lake    Tahoe, 
Nevada,  1970-73. 
W90-0O219  2E 

Water  Use  Efficiency,  Nutrient  Uptake  and  Pro- 
ductivity of  Micro-Irrigated  Citrus. 
W90-0O290  3F 

Chemical  Composition  and  Nutrient  Loading  by 
Precipitation  in  the  Trachypogon  Savannas  of 
the  Orinoco  Llanos,  Venezuela. 
W9O-O03O4  2K 

Kinetic  Analysis  of  Protein  Degradation  by  a 
Freshwater  Wetland  Sediment  Community. 
W90-00392  2H 

Annual  Cycles  and  Budget  of  Nutrients  in  Berre 
Lagoon  (Mediterranean  Sea,  France). 
W90-00405  2L 

Nitrogen  and  Phosphorous  Yields  in  Run-off 
from  Silty  Soils  in  the  Mississippi  Delta,  U.S.A. 
W90-0O431  5B 

Nutrient    Input    and    Output    of   an    Irrigated 
Agroecosystem  in  an  Arid  Mediterranean  Land- 
scape. 
W90-00432  3F 

Effect  of  Particle  Size,  Chemistry  and  Mineralo- 
gy of  River  Sediments  on  Phosphate  Adsorp- 
tion. 
W90-0O503  5B 

Influence    of   the    Overstory,    Understory    and 
Upper  Soil  Horizons  on  the  Fluxes  of  Some  Ions 
in  a  Mixed  Deciduous  Forest. 
W90-0O585  21 


SUBJECT  INDEX 


Nutrient  Uptake  and  Growth  Characteristics  of 
Nitrogen  Fertigated  Sweet  Peppers  under  Drip 
Irrigation  and  Plastic  Mulch. 
W9O-O0587  3F 

Assessing   the   Trophic    Status   of  Lake   Mikri 

Prespa,  Greece. 

W90-0O599  2H 

Atmospheric  Deposition  of  Phosphorus  and  Ni- 
trogen  in   Central   Alberta   with   Emphasis   on 
Narrow  Lake. 
W90-00645  2H 

Performance  of  In  Situ  Microcosms  Compared 

to  Actual  Reservoir  Behavior. 

W90-00664  2H 

Nutrients  Status  in  a  Eutrophic  Mediterranean 

Lagoon. 

W90-00671  2L 

Nutrient-Enhanced  Growth  of  Cladophora  pro- 
lifera  in  Harrington  Sound,  Bermuda:  Eutroph- 
ication     of    a    Confined,     Phosphorus-Limited 
Marine  Ecosystem. 
W90-0O676  2L 

Subtidal  Advective  Water  Flux  as  a  Potentially 
Important     Nutrient     Input     to     Southeastern 
U.S.A.  Saltmarsh  Estuaries. 
W90-00681  2L 

Social  Choice,  Risk  and  Determination  in  Water 

Quality  Management. 

W90-0O695  6A 

Effect  of  Low  Water  Levels  on  the  Water  Qual- 
ity of  Lake  Biwa. 
W90-00698  2H 


Distribution  of  Nutrients, 
PAHs  and  Radionuclides  i 
from  Lake  Varese  (N.  Italy). 
W90-0O712 


Trace     Elements, 
i    Sediment   Cores 

5B 


Importance  of  Sediments  in  Understanding  Nu- 
trient Cyclings  in  Lakes. 
W90-00717  2H 

Characteristics  of  Settling  Matter  and  its  Role  in 
Nutrient  Cycles  in  a  Deep  Oligotrophic  Lake. 
W90-00718  2H 

Nutrient  Remobilization  Processes  at  the  Tiber 

River  Mouth  (Italy). 

W90-00719  5B 

Microorganisms  and  the  Aquatic  Environment. 
W90-00724  2H 

Comparison   of  the   Effects  of  Sediments   and 

Standard  Elutriates  on  Phosphorus  Kinetics  in 

Lakewater. 

W90-00805  5C 

Adsorption-Desorption  of  Phosphorus  by  Lake 
Sediments  Under  Anaerobic  Conditions. 
W9O-0O822  2H 

Phosphorus  Exchange  Kinetics  and  Exchange- 
able Phosphorus  Forms  in  Sediments. 
W9O-0O823  5B 

Comparative  Study  of  Water  Mineralization  and 
Nutrient  Status  in  the  Main  Water  Courses  of 
Biscay  (Basque  Country). 
W90-00826  5B 

Short  Term  Effects  of  Nutrient  Enrichment  on 
the  Quality  of  Irrigation  Water.  >»^jJj 

W90-00828  $C9 

Evaluation  of  a  Gas-Phase  Selective  Electrode 
for  the  Quantitation  of  Ammonia  in  Liquid  Pig- 
gery Wastes. 
W90-00866  5A 


OIL  POLLUTION 

Management  Effects  on  Runoff,  Soil,  and  Nutri- 
ent Losses  from  Highly  Erodible  Soils  in  the 
Southern  Plains. 
W90-00959  2J 

OBSERVATION  WELLS 

Ground-Water  Monitoring  Compliance  Projects 

for  Hanford  Site  Facilities. 

W90-00153  5G 

OCEAN  DUMPING 

Mercury  Concentrations  in  Fish  from  Contami- 
nated Areas  in  Scottish  Waters. 
W90-00636  5C 

OCTACHLOROSTYRENE 

Metabolism   of  Octachlorostyrene   in   the   Blue 

Mussel  (Mytilus  Edulis). 

W90-00440  5B 

OHIO 

Legislating  a  Fair  and  Effective  National  Acid 
Deposition  Control  Program:  An  Ohio  Perspec- 
tive. 
W90-0O071  5G 

Water-Quality  Data-Collection  Activities  in  Col- 
orado and  Ohio:  Phase  I-Inventory  and  Evalua- 
tion of  1984  Programs  and  Costs. 
W90-00208  7A 

Embankment  Criteria  and  Performance  Report: 

W.H.  Harsha  Lake,  Little  Miami  River  Basin, 

Ohio. 

W90-00252  8E 

OIL 

Fate  and  Effects  of  Crude  Oil,  Dispersants,  and 
Chemically  Dispersed  Oil  in  a  Wadden  Sea  Eco- 
system: Chemical  Analyses  (Einfluss  und  Aus- 
wirkungen  von  Rohoel,  Dispergatoren  und  Che- 
misch  Dispergiertem  Oel  auf  das  Oekosystem 
Wattenmeer:  Chemische  Analysesn). 
W90-00261  5B 

Study  on  the  Degradation  of  n-Alkanes  in  No. 
20  Diesel  Oil  by  Natural  Strains  of  Microorga- 
nisms from  the  Bohai  Sea,  (in  Chinese). 
W90-00372  5B 

Post  Treatment  of  Anaerobic  Effluent  Using  Se- 
quencing Batch  Reactors. 
W90-00748  5D 

OIL  POLLUTION 

Inorganic  Geochemistry  of  Ground  Water  and 

Aquifer  Matrix:  First-Year  Results. 

W9O-OO035  5C 

Distribution  of  Gases  and  Hydrocarbon  Vapors 

in  the  Unsaturated  Zone. 

W90-00036  5B 

Mass  Transfer  at  the  Alkane  Water  Interface  in 
Laboratory  Columns  of  Porous  Media. 
W90-00037  5B 

Microbial  Degradation  of  Crude  Oil  and  Some 

Model  Hydrocarbons. 

W90-0O038  5B 

Fate  and  Effects  of  Crude  Oil,  Dispersants,  and 
Chemically  Dispersed  Oil  in  a  Wadden  Sea  Eco- 
system: Chemical  Analyses  (Einfluss  und  Aus- 
wirkungen  von  Rohoel,  Dispergatoren  und  Che- 
misch  Dispergiertem  Oel  auf  das  Oekosystem 
Wattenmeer:  Chemische  Analysesn). 
W90-00261  5B 

5*    In    situ    Bioremediation    of    an    Underground 
Diesel  Fuel  Spill:  A  Case  History. 
W90-00456  5G 

Vertical  Distribution  of  Aliphatic  and  Aromatic 
Hydrocarbons   in   Mussels  From   the   Amposta 


SU-57 


OIL  POLLUTION 


SUBJECT  INDEX 


Offshore    Oil    Production    Platform    (Western 

Mediterranean). 

W90-00473  5fi 

Use  of  Peat  in  the  Removal  of  Oil  From  Pro- 
duced Waters. 
W90-00495  5D 

Effects  of  a  Spill  of  Bunker  Oil  on  the  Marine 
Biological  Communities  in  Hong  Kong. 
W90-0O515  5C 

Geological  Framework  and  Observed  Oilseeps 
of  Zakynthos  Island:  Their  Possible  Influence  on 
the  Pollution  of  the  Marine  Environment. 
W90-00625  5C 

Rapid  Biological  Clean-up  of  Soils  Contaminat- 
ed with  Lubricating  Oil. 
W90-00765  5G 

Effect  of  Bacteria  and  Bioturbation  by  Clymen- 
ella  torquata  on  Oil  Removal  from  Sediment. 
W90-00819  5B 

OIL  RECOVERY 

Oil  Spill  Recovery:  Oil  Booms  and  Skimmers, 
January,  1971-October,  1988:  Citations  from  the 
U.S.  Patent  Bibliographic  Database. 
W90-00183  5G 

OIL  SHALE 

Solubility  and  Release  of  Fluorine  and  Molybde- 
num from  Oil  Shale  Solid  Wastes. 
W90-0O415  5B 

OIL  SPILLS 

Field  Guide  to  the  Application  of  Dispersants  to 

Oil  Spills. 

W90-00140  so 

Oil  Spill  Recovery:  Oil  Booms  and  Skimmers, 
January,  1971-October,  1988:  Citations  from  the 
U.S.  Patent  Bibliographic  Database. 
W90-00183  5G 

In    situ    Bioremediation    of    an    Underground 

Diesel  Fuel  Spill:  A  Case  History. 

W90-00456  5G 

Effects  of  a  Spill  of  Bunker  Oil  on  the  Marine 
Biological  Communities  in  Hong  Kong. 
W90-00515  5C 

Dissolved    Petroleum   Residues   and   Alkylben- 
zene   Photo-Oxidation   Products   in   the   Upper 
Arabian  Gulf. 
W90-00694  5B 

OIL  WASTES 

Post  Treatment  of  Anaerobic  Effluent  Using  Se- 
quencing Batch  Reactors. 
W90-00748  5D 

OIL-WATER  INTERFACES 

Fate  and  Effects  of  Crude  Oil,  Dispersants,  and 
Chemically  Dispersed  Oil  in  a  Wadden  Sea  Eco- 
system: Chemical  Analyses  (Einfluss  und  Aus- 
wirkungen  von  Rohoel,  Dispergatoren  und  Che- 
misch  Dispergiertem  Oel  auf  das  Oekosystem 
Wattenmeer:  Chemische  Analysesn). 
W90-00261  5B 

Membrane/Oil  Stripping  of  VOCs  From  Water 

in  Hollow-Fiber  Contactor. 

W9O-0O659  5D 

OLIGOTROPHY  LAKES 

Characteristics  of  Settling  Matter  and  its  Role  in 
Nutrient  Cycles  in  a  Deep  Oligotrophic  Lake 
W90-00718  2H 

OLIGOTROPHY 

Enumeration    of   Anaerobic    and    Oligotrophic 

Bacteria  in  Subsoils  and  Sediments. 

W90-00876  5B 


ON-SITE  WASTK  DISPOSAL 

Onsite  Wastewater  Disposal 
W90-(XJI75 


5D 


ON-SITE  WASTEWATER  TREATMENT 

Practical   Performance  of  Various  Systems  for 
Small-Scale    Wastewater    Treatment    During    a 
Two- Year  Field  Test. 
W90-00746  so 

ONTARIO 

What  We  Know/What  We  Did/Why/What  We 

Will  Do  (about  Acid  Rain). 

W90-00075  50 

Maximum   Entropy  Spectra  for  Regional   Pre- 
cipitation Analysis  and  Forecasting 
W90-00575  2B 

Influence    of   the    Overstory,    Understory    and 
Upper  Soil  Horizons  on  the  Fluxes  of  Some  Ions 
in  a  Mixed  Deciduous  Forest. 
W90-00585  21 

Temporal  and  Spatial  Variability  in  Sediment 
and  Phosphorus  Loads  to  Lake  Simcoe,  Ontario 
W90-00845  5B 

OPEN-CHANNEL  FLOW 

Stable    Predictive    Control    of    Open-Channel 

Flow. 

W90-00892  gA 

Air- Water  Gas  Transfer  in  Open  Channels. 
W90-00944  2E 

OPERATING  COSTS 

Spinning  Air  Blasts  Operating  Costs. 
W90-00668  5D 

Operating  Experiences  at  Langsett  Water  Treat- 
ment Works. 
W90-00927  5F 

OPTIMIZATION 

Optimization  Approach  for  Groundwater  Qual- 
ity Monitoring  Network  Design. 
W90-00943  7A 

OPTIMUM  DEVELOPMENT  PLANS 

Percival  Creek  Corridor  Plan. 

W90-O0326  6B 


ORGANIC  ACIDS 

Liquid   Chromatography   System  for  Measure- 
ment of  Organic  Acids  in  Precipitation. 
W90-00857  5A 

Simultaneous    Determination    of   C1-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples   by    High-Performance    Liquid 
Chromatography. 
W90-0O862  5A 

ORGANIC  CARBON 

Quantifying  the  Sorption  of  Organic  Chemicals 

on  Sediments. 

W90-00477  5B 

Towards  a  Standard  Method  for  the  Measure- 
ment of  Organic  Carbon  in  Sediments. 
W90-00861  7B 

ORGANIC  COMPOUNDS 

Identification  of  Trace  Organic  Substances  in 
Sewage-Contaminated  Ground  Water. 

W90-00030  5A 

Field  Comparison  of  Ground-Water  Sampling 

Devices   for   Recovery   of  Purgeable   Organic 

Compounds. 

W90-00047  7B 

Recent   Developments   in   Downhole   Samplers 

for  Organic  and  Volatile  Compounds  in  Ground 

Water. 

W90-00048  7B 


Evaluation   of    Jour   I  leld-Deltrrnmed   Charac 

tenstics  Used  as  Water-Quality  Indicators  during 

Aquifer  Sampling  for  Purgeable  Organ 

pounds 

W90-tt)O51  ;A 

Overview   of  Organic   Compounds   in   ', 

Water. 

W90-O0054  5fJ 

Capacities  and  Mechanisms  of  Sorption  of  Or- 
ganic Compounds  by  Water-Saturated  and  Un- 
saturated Soils 
W9O-O0056  5B 

Determination  and  Enhancement  of  Anaerobic 
Dehalogenation:    Degradation    of    Chlorinated 
Organics  in  Aqueous  Systems. 
W90-OO134  5D 

Study  on  the  Degradation  of  n-Alkanes  in  No. 
20  Diesel  Oil  by  Natural  Strains  of  Microorga- 
nisms from  the  Bohai  Sea,  (in  Chinese). 
W90-00372  5B 

Application  of  the  QWASI  (Quantitative  Water 
Air  Sediment   Interaction)  Fugacity  Model  to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W9O-0O435  5B 

Catalytic  Destruction  of  Hazardous  Organics  in 

Aqueous  Wastes:   Continuous  Reactor   System 

Experiments. 

W90-00461  5D 

Identification  of  Tris(Chlorophenyl)Methanol  in 
Blubber  of  Harbor  Seals  From  Puget  Sound. 
W9O-0O471  5B 

Quantifying  the  Sorption  of  Organic  Chemicals 

on  Sediments. 

W90-00477  5B 

Application  of  Headspace  Analysis  and  AOX- 
Measurement    to    Leachate    From    Hazardous 
Waste  Landfills. 
W90-00479  5A 

Photodegradation    of   2-Ethoxy-    and    2-Butox- 
yethanol  in  the  Presence  of  Semiconductor  Par- 
ticles or  Organic  Conducting  Polymer. 
W90-00492  5D 

Predation  and  Inhibitors  in  Lake  Water  Affect 
the  Success  of  Inoculation  to  Enhance  Biodegra- 
dation  of  Organic  Chemicals. 
W90-00539  5B 

Role  of  Organic  Acids  in  the  Acidification  of 

Surface  Waters  in  the  Eastern  U.S. 

W90-00641  2K 

Membrane/Oil  Stripping  of  VOCs  From  Water 

in  Hollow-Fiber  Contactor. 

W90-00659  5D 

Trace  Metals  and  Organochlorines  in  the  Coast- 
al Waters  of  Hong  Kong. 
W90-00741  5B 

Seasonal  and  In-Mill  Aspects  of  Organic  Halide 
Removal    by    an    Aerated    Stabilization    Basin 
Treating  a  Kraft  Mill  Wastewater. 
W90-00767  5D 

Dynamic  Modelling  of  Trace  Contaminant  Re- 
moval in  a  Municipal  Sewage  Treatment  Plant. 
W90-00778  5D 

Organic  Markers  as  Source  Discriminants  and 
Sediment   Transport    Indicators   in    South    San 
Francisco  Bay,  California. 
W90-00854  5B 


SU-58 


SUBJECT  INDEX 


PARTICULATE  MATTER 


Flow  Interruption:  A  Method  for  Investigating 

Sorption  Nonequilibrium. 

W90-00874  5B 

Results    of   the    Harmful    Effects    of   Selected 
Water  Pollutants  (Anilines,   Phenols,  Aliphatic 
Compounds)  to  Daphnia  Magna. 
W90-00910  5C 

Results  of  the  Harmful  Effects  of  Water  Pollut- 
ants to  Daphnia  magna  in  the  21  Day  Reproduc- 
tion Test. 
W90-00911  5C 

Use    of    Sludge-Only    Landfills    as    Historical 
Records  of  Persistent  Organic   Chemicals  and 
Heavy  Metals  in  Sewage  Sludge. 
W9O-0O915  5E 

ORGANIC  MATTER 

Mineralization  of  Organic  Material  in  Coastal 
Eutrophic  Ecosystems  According  to  Available 
Terminal  Electron  Acceptors. 
W90-0O288  2L 

Changes  in  Stream  Organic  Matter  Following 

Watershed  Disturbance. 

W90-00691  4C 

ORGANIC  WASTES 

Development  and  Investigation  of  a  Process  for 

the  Electrochemical  Treatment  of  Wastewater 

(Entwicklung  und  Untersuchung  eines  Verfah- 

rens  zur  Elektrochemischen  Aufbereitung  von 

Abwasser). 

W90-00268  5D 

Limitation  and  Feasibility  of  the  Land  Disposal 
of  Organic  Solvent-contaminated  Wastes. 
W90-00450  5E 

Use  of  Tailored  Bentonite  for  Selective  Removal 

of  Organic  Pollutants. 

W90-00658  5D 

Concept  of  Soluble  Residual  Product  Formation 
in  the  Modelling  of  Activated  Sludge. 
W90-00777  5D 

ORGANOLEAD  COMPOUNDS 

Ionic  Alkyllead  Compounds  in  Environmental 

Water  and  Sediments. 

W90-00707  5B 

ORGANOLEPTIC  PROPERTIES 

Impact  of  Plastic  Materials  on  Iron  Levels  in 
Village  Groundwater  Supplies  in  Malawi. 
W90-00930  2F 

ORGANOPHOSPHORUS  PESTICIDES 

Unimpaired    RNA    Synthesis    in    Neurons   and 

Epithelial  Cells  in  a  Freshwater  Leech  Exposed 

to  the  Organophosphate  Insecticide  Chlorpyri- 

fos. 

W90-00557  5C 

Analysis  of  Malathion  and  Its  Breakdown  Prod- 
ucts in  Aquaria  Containing  Golden  Shiners  (N. 
Chrysoleucas). 
W90-00855  5B 

Capillary  Spot  Test  for  the  Detection  of  Trace 
Levels    of    Organophosphorus    Insecticides    in 
Water,  Soil  and  Vegetation. 
W90-00858  5A 

ORGANOTIN  COMPOUNDS 

Research   Needs   Concerning   Organotin   Com- 
pounds Used  in  Antifouling  Paints  in  Coastal 
Environments. 
W90-00142  5C 

ORGANOTINS 

Research   Needs   Concerning   Organotin   Com- 
pounds Used  in  Antifouling  Paints  in  Coastal 
Environments. 
W90-00142  5C 


Accumulation  of  Organotins  in  Adult  and  Seed 
Oysters  from   Selected   Estuaries   Prior  to   the 
Introduction  of  U.K.  Regulations  Governing  the 
Use  of  Tributyltin-Based  Antifouling  Paints. 
W90-00554  5B 

ORINOCO  RIVER 

Concentration  and  Transport  of  Dissolved  and 
Suspended  Substances  in  the  Orinoco  River. 
W9O-0O303  2J 

OSMOREGULATION 

Respiration  and  Osmoregulation  of  the  Estuarine 
Crab,  Rhithropanopeus  harrisii  (Gould):  Effects 
of  the  Herbicide,  Alachlor. 
W90-00278  5C 

OTTERS 

Acidification  and  Otter  (Lutra  lutra)  Distribu- 
tion in  Scotland. 
W90-00816  5C 

OVERFLOW 

Overtopping     Flow     on     Low     Embankment 
Dams-Summary  Report  of  Model  Tests. 
W90-00124  8B 

Mechanics  of  Overflow   Erosion  on   Embank- 
ments: I.  Research  Activities. 
W90-OO628  2J 

OVERLAND  FLOW 

Overland  Flow  Modeling:  Can  Rainfall  Excess 
be  Treated  as  Independent  of  Flow  Depth. 
W90-00350  2E 

Evaluation  of  the  Factors  Determining  the  Ef- 
fectiveness of  Water  Quality  Buffer  Zones. 
W90-00359  5G 

Water  Flow  in  a  Hummocky  Landscape  in  Cen- 
tral  Saskatchewan,   Canada:   I.   Distribution  of 
Water  and  Soils. 
W90-00369  2E 

Time  of  Concentration   Formula  for   Pervious 

Catchments. 

W90-00895  2G 

OXIDATION  PROCESS 

Bio-oxidation     Study    of    Methanol    Synthetic 

Wastewater  Using  the  SBR. 

W90-00523  5D 

OXIDATION-REDUCTION  POTENTIAL 

Organic  Oxidation  and  Manganese  and  Alumi- 
num Mobilization  in  Forest  Soils. 
W9O-0O38O  2K 

Field   Technique   for   Measuring   Wetland   Soil 

Parameters. 

W90-00386  2H 

OXYGEN 

Sediment/Water-Column  Flux  of  Nutrients  and 
Oxygen  in  the  Tidal  Patuxent  River  and  Estu- 
ary, Maryland. 
W90-00209  2L 

Denitrification    in    a    Trickling    Filter  Biofilm 

Studied  by  a  Microsensor  for  Oxygen  and  Ni- 
trous Oxide. 

W90-00420  5D 

OXYGEN  TRANSFER 

Chemical  Modelling  Applications  to  Experimen- 
tal Recirculating  Streams. 
W90-00403  2K 

OYSTERS 

Accumulation  of  Organotins  in  Adult  and  Seed 
Oysters  from  Selected   Estuaries  Prior  to  the 
Introduction  of  U.K.  Regulations  Governing  the 
Use  of  Tributyltin-Based  Antifouling  Paints. 
W9O-0O554  5B 


OZONATION 

Methanogenic  Toxicity  Reduction  of  2,4-Dini- 

trophenol  by  Ozone. 

W90-00459  5D 

Ozonation  Byproducts:  Improvement  of  an 
Aqueous-Phase  Derivatization  Method  for  the 
Detection  of  Formaldehyde  and  Other  Carbonyl 
Compounds  Formed  by  the  Ozonation  of  Drink- 
ing Water. 
W90-00537  5F 

Ozone  Consumption  Kinetics  in  Filtered  Acti- 
vated Sludge  Effluents:  A  Modified  Approach. 
W90-00907  5D 

OZONE 

Modeling  of  an  Ozone-Wastewater  System's  Ki- 
netics. 
W90-00412  5D 

Effects  of  Ozone  and  Water  Stress,  Separately 
and  in  Combination,  on  Soybean  Yield. 
W90-OO569  21 

Effects  of  Acidic  Precipitation,  03,  and  Soil  Mg 
Status  on  Throughfall,  Soil,  and  Seedling  Lob- 
lolly Pine  Nutrient  Concentrations. 
W90-00648  5C 

Influence  of  03,  Rainfall  Acidity,  and  Soil  Mg 
Status  on  Growth  and  Ectomycorrhizal  Coloni- 
zation of  Loblolly  Pine  Roots. 
W90-00807  5C 

PACKED  BEDS 

Performance    Evaluation    of   Biofilm    Reactors 

Using  Graphical  Techniques. 

W90-00416  5D 

PALEOLIMNOLOGY 

Relationship  Between  Sedimentary  Diatom  As- 
semblages  and    Lakewater   pH   in    35    Quebec 
Lakes,  Canada. 
W90-00591  2H 

PARAMETRIC  HYDROLOGY 

Distributed   Parameter   Hydrologic   and   Water 

Quality  Modeling. 

W90-00018  5B 

PARTIAL  DURATION  SERIES  MODEL 

Partial  Duration  Series  Method  with  a  Fixed 

Number  of  Peaks. 

W90-00573  2E 

PARTICLE  SIZE 

Effect  of  Particle  Size,  Chemistry  and  Mineralo- 
gy of  River  Sediments  on  Phosphate  Adsorp- 
tion. 
W90-00503  5B 

Sediment  Transport  in  an  Inland  River  in  North 

Queensland. 

W90-00702  2J 

Particle  Size  Characteristics  of  Fluvial  Suspend- 
ed Sediment:  An  Overview. 
W90-00706  2J 

PARTICULATE  MATTER 

Sediment  Transport  in  an  Inland  River  in  North 
Queensland. 

W90-00702  2J 

Environmental  Investigation  of  a  Marine  Coastal 
Area:  Gulf  of  Gaeta  (Tyrrhenian  Sea). 
W90-00709  2L 

Trace  Elements  in  Suspended  Particulate  Matter 

from  the  Yarra  River,  Australia. 

W90-00715  5B 

Characteristics  of  Settling  Matter  and  its  Role  in 
Nutrient  Cycles  in  a  Deep  Oligotrophic  Lake. 
W90-00718  2H 


SU-59 


PATENTS 


SUBJECT  INDEX 


PATENTS 

Oil  Spill  Recovery:  Oil  Booms  and  Skimmers, 
January,  1971-October,  1988:  Citations  from  the 
U.S.  Patent  Bibliographic  Database. 
W90-00183  so 

PATH  OF  POLLUTANTS 

Agricultural  Nonpoint  Source  Pollution:  Model 

Selection  and  Application. 

W90-00001  5B 

Lateral  Movements  of  Vadose  Water  in  Layered 

Soils. 

W90-00005  5B 

Erosion  and  Sediment  Transport  Processes  foi 

Agricultural  Watersheds. 

W90-00006  2J 

Some  Aspects  of  Soil  Erosion  Modelling. 
W90-00009  2J 

Application  of  an  Agricultural  Water  Balance 
and  Erosion  Model  in  Environmental  Science 
W90-00010  2  J 

Selection  and  Application  of  Models  for  Non- 
point  Source  Pollution  and  Resource  Conserva- 
tion. 
W9O-0O012  5B 

Simple  Models  to  Evaluate  Non-Point  Pollution 

Sources  and  Controls. 

W90-00013  5B 

Field  Scale  Simulation  of  Nutrient  Losses 
W90-00015  5B 

Modeling  Subsurface  Drainage  and  Water  Man- 
agement Systems  to  Alleviate  Potential   Water 
Quality  Problems. 
W90-00016  5G 

Runoff  and  Receiving  Water  Models  for  NPS 

Discharge  into  the  Venice  Lagoon 

W90-00017  5B 

Distributed   Parameter   Hydrologic   and   Water 

Quality  Modeling. 

W90-00018  5B 

Models   of  Statistical   Distributions   for   NPSP 

Concentrations. 

W90-00019  5B 

Development,  Testing,  and  Applications  of  Non- 
point  Source  Models  for  Evaluation  of  Pesti- 
cides Risk  to  the  Environment. 
W90-00020  5C 

U.S.    Geological    Survey    Program    on    Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the   Second   Technical   Meeting,   Cape 
Cod,  Massachusetts,  October  21-25,  1985 
W90-00022  5B 

Clay  Mineralogy  of  Sediments  Associated  with  a 

Plume      of     Creosote-Contaminated      Ground 

Water. 

W90-00023  2K 

Geochemistry  of  a  Shallow  Aquifer  Contaminat- 
ed with  Creosote  Products. 
W90-00024  5B 

Reexamination  of  the  Occurrence  and  Distribu- 
tion of  Creosote  Compounds  in  Ground  Water 
W9O-0OO25  5B 

Contamination,  Bioaccumulation,  and  Ecologi- 
cal Effects  of  Creosote-Derived  Compounds  in 
the  Nearshore  Estuarine  Environment  of  Pensa- 
cola  Bay,  Florida. 
W90-00027  5B 

Hydrogeologic  Controls  on  Solute  Transport  in 

a     Plume    of    Sewage-Contaminated     Ground 

Water. 

W90-00028  5B 

SU-60 


Design   and    Implementation   of  a   Large-Scalt 

Natural-Gradient  Tracer  Test. 

W90-O0O29  5B 

Bacterial  Distribution  and  Transport  in  a  Plume 
of  Sewage-Contaminated  Ground  Water 
W90-O0O31  5B 

Hydrogeology  and  Preliminary  Regional  Flow 

Modeling  at  the  Bemidji,  Minnesota,  Research 

Site. 

W90-OO034  2F 

Inorganic  Geochemistry  of  Ground  Water  and 

Aquifer  Matrix:  First-Year  Results. 

W90-00035  5C 

Distribution  of  Gases  and  Hydrocarbon  Vapors 

in  the  Unsaturated  Zone. 

W90-00036  5B 

Mass  Transfer  at  the  Alkane  Water  Interface  in 
Laboratory  Columns  of  Porous  Media. 
W90-00037  5B 

Distribution   of  Microorganisms   and    Selected 

Metals  in   Mine  Drainage,   Stream  Water,  and 

Sediment. 

W90-00040  5B 

Arsenic   Species   in   Ground   Water   and  Pore 

Waters  in  Stream  Sediments  Affected  by  Mine 
Drainage  in  Montana  and  Colorado 

W90-00044  5B 

Program  Overview  and  Selected  Papers  from 
the  Toxic-Waste  Program  Technical  Meeting: 
Tucson,  Arizona,  March  20-22,  1984. 
W9O-O0O52  5B 

Role  of  Geochemical  Processes  in  Hazardous- 
Waste  Studies. 
W90-0O053  5B 

Overview   of  Organic  Compounds   in   Ground 

Water. 

W90-00054  5B 

Capacities  and  Mechanisms  of  Sorption  of  Or- 
ganic Compounds  by  Water-Saturated  and  Un- 
saturated Soils. 
W90-0O056  5B 

Modeling  Sorptive  Processes  in  Laboratory  Col- 
umns. 
W90-00058  2K 

Adsorption  and  Desorption  of  Hexavalent  Chro- 
mium  in  an   Alluvial   Aquifer  Near  Telluride, 
Colorado. 
W90-00060  5B 

Role  of  Complexation  and  Adsorption  Processes 

in  Toxic  Metal  Transport. 

W90-0O062  5B 

Atmospheric  Deposition;  North  Dakota's  Expe- 
rience. 
W90-0O070  5A 

Mercury   Levels   in   Walleyes   from   Wisconsin 
Lakes  of  Different  Water  and  Sediment  Chemis- 
try Characteristics. 
W90-00078  5B 

Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  I 
W90-00132  5A 

Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  II 
W90-00133  7C 

Geochemical  Interactions  of  Hazardous  Wastes 
with  Geological  Formations  in  Deep-Well  Sys- 
tems. 
W90-00141  5E 


Groundwater  Pumping   I     ■     l,.    lgn  and  Anal- 
ysis 

W90  ':  2f. 

Analytical    Groundwater   Modeling     Flow   and 

Contaminant  Migration. 

W90-00162  2F 

Numerical   Groundwater   Modeling     Flow   and 

Contaminant  Migration 

W90-00I74  JF 

Calculations  of  Dispersion  Processes  in  Ground- 
water by  the  Method  of  Finite  Elemerr 
echnung      von      Ausbreitungsvorgaengen      im 
Grundwasser  mit  der  Methode  der  Finiten  Ele- 
mente). 
W90-0O187  5B 

Traveltime    and    Dispersion    in    the    Potomac 

River,  Cumberland,  Maryland,  to  Washington 

DC. 

W90-00197  5B 

Geohydrology  of  the  Unsaturated  Zone  at  the 
Burial   Site  for  Low-Level  Radioactive   Waste 
Near  Beatty,  Nye  County,  Nevada 
W90-00218  2F 

Tritium  Migration  From  a  Low-Level  Radioac- 
tive-Waste Disposal  Site  Near  Chicago,  Illinois 
W90-00226  5B 

Effect  of  Conditioning  Transport  Simulations  on 
Transmissivity,  Head  and  Concentration  Data 
W90-00229  5B 

Installation  Restoration  Program.  Phase  II-Con- 
firmation/Quantification,    Stage    2.    Volume    I: 
Luke  Air  Force  Base,  Arizona. 
W90-00234  5B 

Fate  and  Effects  of  Crude  Oil,  Dispersants,  and 
Chemically  Dispersed  Oil  in  a  Wadden  Sea  Eco- 
system: Chemical  Analyses  (Einfluss  und  Aus- 
wirkungen  von  Rohoel,  Dispergatoren  und  Che- 
misch  Dispergiertem  Oel  auf  das  Oekosystem 
Wattenmeer:  Chemische  Analysesn). 
W90-00261  5B 

Distribution    of  Chlorinated    Hydrocarbons    in 
Sediment  and  Seston  of  the  River  Elbe  (Chlor- 
kohlenwasserstoff-Verteilung  in  Sedimenten  und 
Schwebstofen  der  Elbe). 
W90-00265  5B 

Laboratory  and  Semi-Technical  Field  Experi- 
ments for  Characterizing  the  Most  Important 
Processes  Influencing  the  Sorption  and  Mobili- 
zation of  Heavy  Metals  in  Sand-Filter-Columns 
(Laborexperimente  und  Halbtechnische  Gelaen- 
deversuche  zur  Charakterisierung  der  Wichtig- 
sten  Prozesse,  Welche  die  Bindung  und  Mobili- 
sierung  von  Spur  Enmetallen  in  Langs  Amsand- 
filtern  Beeinflussen). 
W90-00267  5B 

Modelling  of  Large-Scale  Heat  and  Contaminant 
Transport  in  Groundwater:  Report  of  Activities 
1986/87  (Modellerung  des  Grossraeumigen 
Waermetransports  und  Schadstofftransports  im 
Grundwasser:  Taetigkeitsbericht  1986/87). 
W90-00269  2F 


Uptake  of  Cadmium  by  Marine  Bacteria. 
W90-00289 


5C 


Nitrate      Concentrations      in      Percolate      and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W90-00292  3F 

Survival,  Reproduction  and  Bioconcentration  in 

Invertebrates  and  Fish  Exposed  to  Hexachloro- 

benzene. 

W90-00312  5B 


•#J& 


SUBJECT  INDEX 


PATH  OF  POLLUTANTS 


Nitrate    Movement    to    Groundwater    In    the 

Southeastern  Coastal  Plain. 

W90-00329  5B 

Relation    Between    Anthropogenic    S02    Emis- 
sions and  Concentration  of  Sulfate  in  Air  and 
Precipitation. 
W90-00343  5B 

Evaluation  of  the  Effect  of  Reductions  in  Ambi- 
ent Levels  of  Primary  Pollutants  on  Sulfate  and 
Nitrate  Wet  Deposition. 
W90-00346  5B 

Deposition  of  the  Most  Acidifying  Components 

in  The  Netherlands   During   the   Period    1980- 

1986. 

W90-00348  5B 

Effect  of  Irrigation  Rate  on  Solute  Transport  in 

Soil  During  Steady  Water  Flow. 

W90-00352  3F 

Prediction  of  Nitrate  Leaching  from  a  Struc- 
tured Clay  Soil  Using  Transfer  Functions  De- 
rived  from  Externally   Applied  or   Indigenous 
Solute  Fluxes. 
W9O-0O353  5B 

Particle  Travel  Times  of  Contaminants  Incorpo- 
rated into  a  Planning  Model  for  Groundwater 
Plume  Capture. 
W9O-0O356  5B 

Behavior  of  Dissolved  Uranium  in  Groundwat- 
ers of  the  Morro  do  Ferro  Thorium  Deposit, 
Brazil. 
W90-00361  2F 

Stochastic  Approach  of  the  Hydrodynamic  Dis- 
persion in  a  Fractured  Medium:  Variability  of 
the  Dispersion  Coefficient  (Approche  Stochasti- 
que  de  L'Hydrodispersion  en  Milieu  Fissure: 
Variabilite  du  Coefficient  de  Dispersion). 
W90-00370  2F 

Study  on  the  Degradation  of  n-Alkanes  in  No. 
20  Diesel  Oil  by  Natural  Strains  of  Microorga- 
nisms from  the  Bohai  Sea,  (in  Chinese). 
W90-00372  5B 

Geochemical  Behavior  of  Mercury  in  Sediments 
of  Changjiang   River   Estuary   and   Hangzhou 
Bay,  (in  Chinese). 
W90-00373  5B 

Mechanism    of  Native    Manganese    Release   in 

Salt-Treated  Soils. 

W90-00381  5B 

Relative  Contributions  of  Food  and  Water  in  the 
Accumulation  of  Co-60  by  a  Freshwater  Fish. 
W90-00413  5B 

Solubility  and  Release  of  Fluorine  and  Molybde- 
num from  Oil  Shale  Solid  Wastes. 
W90-00415  5B 

Uptake  of  Nickel  and  Cadmium  by  Vegetables 

Grown  on  Soil  Amended  with  Different  Sewage 

Sludges. 

W90-00430  5E 

Bioconcentration  and  Metabolism  of  Aldrin  and 
Phorate  by  the  Blue-green  Algae  Anabaena 
(ARM  310)  and  Aulosira  fertilissima  (ARM  68). 
W90-00433  5B 

Application  of  the  QWASI  (Quantitative  Water 
Air  Sediment  Interaction)  Fugacity   Model  to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W90-00435  5B 

Metabolism  of  Octachlorostyrene   in   the   Blue 

Mussel  (Mytilus  Edulis). 

W90-00440  5B 


Study  of  Metal  Pollution  (Cd,  Cu,  Pb,  Zn) 
Along  the  Atlantic  Coast  of  Morocco  Between 
Kenitra  and  Temara  (Etude  De  la  Pollution 
Mettallique  (Cd,  Cu,  Pb,  Zn)  du  Littoral  Atlanti- 
que  Marocain  Entre  Kenitra  et  Temara). 
W90-00444  5B 

Estimation  of  Mixing  Rates  in  Western   Lake 
Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 
W90-00447  2J 

Innovative  Hydrogeologic  Setting  for  Disposal 

of  Low-level  Radioactive  Wastes. 

W90-00451  5E 

Vertical  Distribution  of  Aliphatic  and  Aromatic 

Hydrocarbons  in   Mussels  From   the  Amposta 

Offshore    Oil    Production    Platform    (Western 

Mediterranean). 

W90-00473  5B 

Selective  Accumulation  of  Chlorinated  Paraffins 
(CI 2  and  CI 6)  in  the  Olfactory  Organ  of  Rain- 
bow Trout. 
W90-00474  5B 

Relation  Between  the  Molecular  Structure  and 
the  Adsorption  of  Arylcarbamate,   Phenylurea 
and  Anilide  Pesticides  in  Soil  and  Model  Organ- 
ic Adsorbents. 
W90-00476  5B 

Quantifying  the  Sorption  of  Organic  Chemicals 

on  Sediments. 

W90-00477  5B 

Contamination  of  Fish  by  2,3,7,8-Tetrachlorodi- 
benzo-P-Dioxin:  A  Survey  of  Fish  from  Major 
Watersheds  in  the  Untied  States. 
W90-00481  5C 

Tributyltin  in  the  Environment-Sources,   Fate 
and  Determination:  An  Assessment  of  Present 
Status  and  Research  Needs. 
W90-00482  5B 

Butyltins   in   sediments   From    Boston    Harbor, 

USA. 

W90-00483  5B 

Bioaccumulation  and  Elimination  of  Tetrachlor- 
obenzyltoluene  (TCBT)  by  the  Rat  and  by  Fish. 
W90-00484  5B 

PCBs  and  DDT  in  Saginaw  Bay  White  Suckers. 
W90-00485  5B 

Effect  of  Particle  Size,  Chemistry  and  Mineralo- 
gy of  River  Sediments  on  Phosphate  Adsorp- 
tion. 
W90-00503  5B 

Predicting  the  Average  Movement  of  Reactive 

Solutes  in  Soils. 

W90-00506  5B 

Piscine     Bioconcentration     Characteristics     of 

Cyclic  and  Linear  Oligomeric  Permethylsilox- 

anes. 

W90-00553  5B 


Actinide  Behavior  in  Natural  Waters. 
W90-00558 


5B 


Retention  of  Mercury  in  Sediments  of  the  Baltic 

Sea  Near  Oulu,  Finland. 

W90-00561  5B 

Zinc  Movement  in  Sewage-Sludge-Treated  Soils 
as    Influenced    by    Soil    Properties,    Irrigation 
Water  Quality,  and  Soil  Moisture  Level. 
W90-00640  5E 

Contribution  of  Mercury  from  Thermal  Springs 

to    the    Environmental    Contamination    of   Mt. 

Amiata. 

W90-00647  5B 


DDT  Residues  in  the  Fat  of  Crocodiles  from 

Lake  Kariba,  Zimbabwe. 

W90-00674  5B 

Lead  and  Cadmium  in  Stone  Loach  (Noema- 
cheilus  barbatulus  L.)  from  Three  Rivers  in  Der- 
byshire. 
W90-00684  5B 

Carbofuran  Transfer  and  Persistence  in  Drained 
Agricultural  Soils  Related  to  their  Structure  and 
Adsorption  Properties. 
W90-00686  5B 

Ionic  Alkyllead  Compounds  in  Environmental 

Water  and  Sediments. 

W90-00707  5B 

Study  on  Heavy  Metal  Partitioning  in  Sediments 

from  Poyang  Lake  in  China. 

W90-00708  5B 

Heavy  Metals  in  Eelgrass  (Zostera  marina  L.) 
During  Growth  and  Decomposition. 
W90-00710  5B 


Mercury  Pollution  in  Tokuyama  Bay. 
W90-00711 


5B 


Distribution     of    Nutrients,     Trace     Elements, 
PAHs   and    Radionuclides   in    Sediment   Cores 
from  Lake  Varese  (N.  Italy). 
W90-00712  5B 

Nickel  Sorption  and  Speciation  in  a  Marine  En- 
vironment. 
W90-00713  5B 

Determination  of  Heavy  Metals  in  Water,  Sus- 
pended Materials  and   Sediments  from  Langat 
River,  Malaysia. 
W90-00714  5B 

Trace  Elements  in  Suspended  Particulate  Matter 

from  the  Yarra  River,  Australia. 

W90-00715  5B 

Geochemical  Characteristics  of  Heavy  Metals  in 

the  Xiangjang  River,  China. 

W90-00716  5B 

Nutrient  Remobilization  Processes  at  the  Tiber 

River  Mouth  (Italy). 

W90-00719  5B 

Use  of  Radionuclides  in  the  Study  of  Contami- 
nant Cycling  Processes. 
W90-00720  5A 

Concentrations  and  Distribution  of  Fe,  Zn  and 
Cu  in  Tissues  of  the  White  Sucker  (Catostomus 
Commersoni)  in  Relation  to  Elevated  Levels  of 
Metals  and  Low  pH. 
W90-00723  5C 

Accumulation  of  poly-beta-hydroxybutyrate  in  a 
Methane-enriched,  Halogenated  Hydrocarbon- 
degrading  Soil  Column:  Implications  for  Micro- 
bial Community  Structure  and  Nutritional 
Status. 
W90-00725  5B 

Can  We  Determine  the  Biological  Availability 
of  Sediment-bound  Trace  Elements. 
W90-00726  5B 

Sediment   Toxicity   Testing   in   Two   Areas   of 
Concern  of  the  Laurentian  Great  Lakes:  Toron- 
to (Ontario)  and  Toledo  (Ohio)  Harbours. 
W90-00727  5C 

Bioavailable  Metal  Uptake  Rate  in  Urban  Storm- 
water  Determined  by  Dialysis  with  Receiving 
Resins. 
W90-00735  5B 

Aquatic  Pollution  in  the  Far  East. 

W90-00739  5B 


< 

! 


SU-61 


£.'x'£-:^«ra 

fyfflffig&k 

■  1  '•.•'.':■•  «fc\ 

■    v  '  vXtf-SK 

>':••:■  :-V:;\\W 

:■.■•-  *v  -vXO.v> 

-  1  '.-a\  ■>:•:•/«•/ 

1    ><&::<$< 

PATH  OF  POLLUTANTS 


SUBJECT  INDEX 


Pollution  of  the  Coastal  Waters  of  Hong  Kong. 
W9O-0O74O  5B 

Trace  Metals  and  Organochlorines  in  the  Coast- 
al Waters  of  Hong  Kong. 
W90-0O741  5B 

Present  Status  of  the  Aquatic  Environment  of 

Thailand. 

W9O-0O742  5B 

Persistent  Organochlorines  in  Japanese  Coastal 
Waters:  An  Introspective  Summary  from  a  Far 
East  Developed  Nation. 
W90-00745  5B 

Cadmium  Soil  Sorption  at  Low  Concentrations: 

VII,    Effect   of  Stable   Solid   Waste   Leachate 

Complexes. 

W90-0O802  5B 

Geochemical    Studies    in    a    Remote    Scottish 
Upland  Catchment  II.  Streamwater  Chemistry 
During  Snow-Melt. 
W90-00809  5B 

Chemical  Composition  of  Rainfall  in  a  City  of 

Northern  Spain. 

W90-00812  5B 

Cadmium  Accumulation  in  Fiddler  Crabs  Uca 

annulipes  Latrelle  and  Uca  triangularis  (Milne 

Edwards). 

W9O-0O814  5B 

Behavior  of  Cd,  Pb,  and  Cu  in  the  Marine  Del- 
taic Area  of  the  Po  River  (North  Adriatic  Sea). 
W9O-0O815  5B 

Use  of  Strontium-90  in  Fish  Vertebrae  as  an 
Effluent  Exposure  Tracer  in  PCB-Contaminated 
Channel  Catfish. 
W90-OO817  5B 

Trace   Inorganic   Species  in   Precipitation   and 

Their  Potential  use  in  Source  Apportionment 

Studies. 

W90-00818  5B 

Adsorption-Desorption  of  Phosphorus  by  Lake 
Sediments  Under  Anaerobic  Conditions. 
W90-00822  2H 

Phosphorus  Exchange  Kinetics  and  Exchange- 
able Phosphorus  Forms  in  Sediments. 
W90-00823  5B 

Inorganic    and    Methyl     Mercury    in    Inland 

Waters. 

W90-00825  5B 

Comparative  Study  of  Water  Mineralization  and 
Nutrient  Status  in  the  Main  Water  Courses  of 
Biscay  (Basque  Country). 
W90-00826  5B 

Adsorption  and  Release  of  Phosphate  from  Sedi- 
ments of  a  River  Receiving  Sewage  Effluent. 
W90-00829  5B 

Fractionation  of  Particulate  Matter,  the  Trace 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

Modeling  the  Long-Term  Behavior  of  an  Organ- 
ic Contaminant  in  a  Large  Lake:  Application  to 
PCBs  in  Lake  Ontario. 
W90-00846  5B 

Partitioning  of  Zinc  Between  the  Water  Column 

and  the  Oxic  Sediments  in  Lakes. 

W90-00853  5B 

Organic  Markers  as  Source  Discriminants  and 

Sediment  Transport  Indicators  in  South  San 
Francisco  Bay,  California. 

W90-00854  5B 


Analysis  of  Malathion  and  Its  Breakdown  Prod- 
ucts in  Aquaria  Containing  Golden  Shiners  (N 
Chrysoleucas). 
W90-00855  5B 

Trace  Element  Speciation  in  Contaminated  Soils 
Studied    by   Atomic    Absorption    Spectrometry 
and  Neutron  Activation  Analysis. 
W90-00863  5A 

Predicting  the  Fate  and  Effects  of  Chlorinated 
Hydrocarbons    in    a   Coastal    Marine    System- 
South-East  Indian  Ocean. 
W90-00867  5B 

Flow  Interruption:  A  Method  for  Investigating 

Sorption  Nonequilibhum. 

W90-00874  5B 

Diffusion    of   Inorganic    Chemical    Species    in 

Compacted  Clay  Soil. 

W90-00875  5B 

Bioconcentration  and  Excretion  of  Benthiocarb 

and  Simetryne  by  Carp. 

W90-00916  5B 

Optimization  Approach  for  Groundwater  Qual- 
ity Monitoring  Network  Design. 
W90-00943  7A 

Laplace  Transform  Galerkin  Technique:  A 
Time-Continuous  Finite  Element  Theory  and 
Application  to  Mass  Transport  in  Groundwater. 
W90-00949  2F 

Characterization  and   Isotopic  Composition  of 

Organic  and  Inorganic  Carbon  in  the  Milk  River 

Aquifer. 

W9O-0O954  2F 

PATHOGENIC  BACTERIA 

Ecology  of  Vibrio  mimicus  in  Aquatic  Environ- 
ments. 
W90-00396  5B 

Low  Technology  Water  Purification  by  Benton- 
ite  Clay  Flocculation  as  Performed  in  Sudanese 
Villages:  Bacteriological  Examinations. 
W90-00421  5F 

Autecology  of  Vibrio  vulnificus  and  Vibrio  par- 
ahemolyticus in  Tropical  Waters. 
W90-00427  5B 

Toxic  Cyanobacteria  and  Water  Quality  Prob- 
lems-Examples   from    a    Eutrophic    Lake    on 
Aland,  South  West  Finland. 
W90-00908  5B 

PATUXENT  RIVER 

Sediment/Water-Column  Flux  of  Nutrients  and 
Oxygen  in  the  Tidal  Patuxent  River  and  Estu- 
ary, Maryland. 
W90-00209  2L 

PEANUTS 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  I.  Root  and 
Shoot  Growth. 
W9O-0O317  3F 

Population,  Water  Use  and  Growth  of  Ground- 
nut Maintained  on  Stored  Water.  II.  Transpira- 
tion and  Evaporation  from  Soil. 
W90-00318  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut   Maintained    on    Stored    Water.    III.    Dry 
Matter,  Water  Use  and  Light  Interception. 
W90-00319  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  IV.  The  Influ- 
ence   of    Population    on    Water    Supply    and 
Demand. 
W90-00320  3F 


PEARL  RIVER 

Analysis  of  Alternative   Modification-, 
ducing  Backwater  at  the  Interstate  Highway  10 
Crossing  of  the  Pearl  River  Near  Slidell,  Louisi- 
ana. 
W90-O0199  8  A 

PEAT 

Use  of  Peat  in  the  Removal  of  Oil  From  Pro- 
duced Waters 
W9O-O0495  5D 

Over-Winter  Chemistry  of  Subarctic  Fens,  East- 
ern Canada. 
W90-00919  2H 

PEAT  SOILS 

Variation  of  Soil  Water  Regime,  Oxygen  Status 

and  Rooting  Pattern  with  Soil  Type  Under  Sitka 

Spruce. 

W90-OO324  21 

Soil  Effects  on  Water  Chemistry  in  Three  Adja- 
cent Upland  Streams  at  Glendye  in  Northeast 
Scotland. 
W90-00912  5B 

PENNSYLVANIA 

Sample    Size    Requirements   for    Estimation    of 
Throughfall  Chemistry  Beneath  a  Mixed  Hard- 
wood Forest. 
W90-00565  7A 

PENTACHLOROPHENOL 

Effects  of  Pentachlorophenol  on  the  Methano- 

genic  Fermentation  of  Phenol. 

W90-00061  5C 

PERCH 

Trace    Element    Concentrations    in    Fish    from 

Three   Adirondack    Lakes    with    Different    pH 

Values. 

W90-00800  5B 

Yellow  Perch  (Perca  flavescens)  Growth  and 
Mortality  Rates  in  Lake  St.  Clair  and  the  Three 
Basins  of  Lake  Erie,  1963-86. 
W90-00849  2H 

PERCOLATION 

Nitrate     Concentrations     in     Percolate     and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W90-00292  3F 

PERMEAMETERS 

Effect  of  Envelopes  on  Flow  Pattern  near  Drain 

Pipe. 

W90-00886  7B 

PERMETHRIN 

Aqueous  Chlorination  of  Permethrin. 
W90-00914  5F 

PERMETHRINS 

Occurrence  of  Chlorobenzenes  and  Permethrins 

in  Twelve  U.K.  Sewage  Sludges. 

W90-00426  5D 

PERMETHYLSILOXANES 

Piscine     Bioconcentration     Characteristics     of 

Cyclic  and  Linear  Oligomeric  Permethylsilox- 

anes. 

W90-00553  5B 

PESTICIDE  RESIDUES 

Capillary  Spot  Test  for  the  Detection  of  Trace 
Levels    of   Organophosphorus    Insecticides    in 
Water,  Soil  and  Vegetation. 
W90-OO858  5A 

PESTICIDE  TOXICITY 

Toxicity  of  2-Sec-Butyl-4,6-Dinitrophenol 
(DINOSEB)  and  Monosodium  Methanearsonate 
(MSMA),    Individually   and    In   a   Mixture,   to 


SU-62 


SUBJECT  INDEX 


Channel  Catfish  (Ictalurus  punctatus)  and  Fat- 
head Minnows  (Pimephales  promealas). 
W90-00314  5C 

PESTICIDES 

Development,  Testing,  and  Applications  of  Non- 
point  Source  Models  for  Evaluation  of  Pesti- 
cides Risk  to  the  Environment. 
W90-00020  5C 

Effects  of  Pentachlorophenol  on  the  Methano- 

genic  Fermentation  of  Phenol. 

W90-00061  5C 

Use  of  Climatic  Data  with  a  Crop  Water  Bal- 
ance Model  and  Crop  and  Pest  Response  Models 
in  Northern  New  South  Wales. 
W90-00118  3F 

Research   Needs   Concerning   Organotin   Com- 
pounds Used  in  Antifouling  Paints  in  Coastal 
Environments. 
W90-00142  5C 

Simple  Bioassay  with  Artemia  Larvae  to  Deter- 
mine the  Acute  Toxicity  of  Antifouling  Paints. 
W90-00423  5A 

Environmental  Impact  of  the  Use  of  Ivermectin: 

Environmental  Effects  and  Fate. 

W90-00439  5C 

Relation  Between  the  Molecular  Structure  and 
the  Adsorption  of  Arylcarbamate,   Phenylurea 
and  Anilide  Pesticides  in  Soil  and  Model  Organ- 
ic Adsorbents. 
W90-00476  5B 

Tributyltin  in  the  Environment-Sources,   Fate 
and  Determination:  An  Assessment  of  Present 
Status  and  Research  Needs. 
W90-0O482  5B 

Water  Solubility  Enhancements  of  DDT  and 
Trichlorobenzene  by  Some  Surfactants  Below 
and  Above  the  Critical  Micelle  Concentration. 
W90-0O536  5B 

Accumulation  of  Organotins  in  Adult  and  Seed 
Oysters  from  Selected  Estuaries  Prior  to  the 
Introduction  of  U.K.  Regulations  Governing  the 
Use  of  Tributyltin-Based  Antifouling  Paints. 
W90-00554  5B 

Effects  of  Tributyltin  on  Dogwhelks  (Nucella 
lapillus)  from  Scottish  Coastal  Waters. 
W90-00635  5C 

DDT  Residues  in  the  Fat  of  Crocodiles  from 

Lake  Kariba,  Zimbabwe. 

W90-00674  5B 

Carbofuran  Transfer  and  Persistence  in  Drained 
Agricultural  Soils  Related  to  their  Structure  and 
Adsorption  Properties. 
W90-00686  5B 

Analysis  of  Pesticides  in  Seawater  after  Enrich- 
ment onto  C8  Bonded-Phase  Cartridges 
W90-00689  5A 

Effect  of  a  Sewage  Plant  in  the  Distribution  of 

Organochlorine  Residues  in  the  Diyala  River, 

Iraq. 

W90-00799  5B 

Capillary  Spot  Test  for  the  Detection  of  Trace 
Levels    of    Organophosphorus    Insecticides    in 
Water,  Soil  and  Vegetation. 
W90-OO858  5A 

Flow  Interruption:  A  Method  for  Investigating 

Sorption  Nonequilibrium. 

W90-00874  5B 

Evaluation    of   Groundwater    Vulnerability    to 
Pesticides:  A  Comparison  Between  the  Pesticide 


DRASTIC    Index    and    the    PRZM    Leaching 

Quantities. 

W90-00877  5B 

Bioconcentration  and  Excretion  of  Benthiocarb 

and  Simetryne  by  Carp. 

W90-00916  5B 

PETROLEUM  PRODUCTS 

Dissolved    Petroleum   Residues   and   Alkylben- 
zene   Photo-Oxidation   Products  in  the  Upper 
Arabian  Gulf. 
W90-00694  5B 

PHENANTHRENE 

Health  and  Environmental  Effects  Profile  for 

Phenanthrene. 

W90-00239  5C 

PHENOLS 

Effects  of  Pentachlorophenol  on  the  Methano- 

genic  Fermentation  of  Phenol. 

W90-00061  5C 

Methanogenic  Toxicity  Reduction  of  2,4-Dini- 

trophenol  by  Ozone. 

W90-0O459  5D 

Degradation  of  Phenol,  Selected  Chlorophenols 
and  Chlorophenoxy  Herbicides  During  Anaero- 
bic Sludge  Digestion. 
W90-00497  5D 

Acute   Toxicity   of  Nitrophenols   to   Daphnia 
magna  (Toxicite  Aigue  des  Nitrophenols  vis-a- 
vis de  Daphnia  magna). 
W90-00672  5C 

Oxidation  of  Phenolic  Pollutants  by  a  Lignin 
Degrading  Enzyme  from  the  White-Rot  Fungus 
Phanerochaete  chrysosporium. 
W90-00904  5D 

PHILIPPINES 

Characterizing    Flood-Prone    Rice    Areas   and 

Predicting  Flooding  Hazards. 

W90-00368  2E 

PHOSPHATES 

Semiquantitative   and   Quantitative   Determina- 
tion  of  Trace   Amount   of  Phosphate   Ion   in 
Water  Using   Polyurethane   Foam  Thin-Layer 
Colorimetry. 
W90-00298  5A 

Sedimentary  Flux  of  Nutrients  at  a  Delaware 
Salt  Marsh  Site:  A  Geochemical  Perspective. 
W90-00301  2L 

Chemical  Modelling  Applications  to  Experimen- 
tal Recirculating  Streams. 
W90-00403  2K 

Effect  of  Particle  Size,  Chemistry  and  Mineralo- 
gy of  River  Sediments  on  Phosphate  Adsorp- 
tion. 
W90-00503  5B 

Precipitation  of  Ferric  Phosphate  in  Activated 
Sludge:  a  Chemical  Model  and  Its  Verification. 
W90-00776  7c 

Comparison  of  the  Effects  of  Sediments  and 

Standard  Elutriates  on  Phosphorus  Kinetics  in 

Lakewater. 

W90-00805  5C 

Adsorption  and  Release  of  Phosphate  from  Sedi- 
ments of  a  River  Receiving  Sewage  Effluent. 
W90-00829  5B 

PHOSPHOROUS 

Nitrogen  and  Phosphorous  Yields  in  Run-off 
from  Silty  Soils  in  the  Mississippi  Delta,  U.S  A 
W9O-0O431  5B 


PHOSPHORUS  REMOVAL 

PHOSPHORUS 

Effects  of  Animal  Waste  Control  Practices  on 
Nonpoint-Source  Phosphorus  Loading  in  the 
West  Branch  of  the  Delaware  River  Watershed 
W90-00331  so 

In  Situ  Nutrient  Enrichment  Experiments  with 

Periphyton  in  Agricultural  Streams. 

W90-00401  4C 

Chemical  Modelling  Applications  to  Experimen- 
tal Recirculating  Streams. 
W90-0O403  2K 

Glyceria  maxima  for  Wastewater  Nutrient  Re- 
moval and  Forage  Production. 
W90-00521  5D 

Prediction  of  Soluble  Phosphorus  Transport  in 

Agricultural  Runoff. 

W90-00567  5B 

Characterization  of  Phosphorus  in  Sludge  Ex- 
tracts Using  Phosphorus-31   Nuclear  Magnetic 
Resonance  Spectroscopy. 
W90-00568  5A 

Assessing   the  Trophic   Status  of  Lake   Mikri 

Prespa,  Greece. 

W90-00599  2H 

Atmospheric  Deposition  of  Phosphorus  and  Ni- 
trogen in  Central  Alberta  with  Emphasis  on 
Narrow  Lake. 
W90-00645 


Approximate      Dynamic 
Budget  Models. 
W90-00662 


2H 
Lake      Phosphorus 


5C 


Nutrient-Enhanced  Growth  of  Cladophora  pro- 
lifera  in  Harrington  Sound,  Bermuda:  Eutroph- 
ication    of    a    Confined,    Phosphorus-Limited 
Marine  Ecosystem. 
W90-00676  2L 

Isolation  and  Characterization  of  Volutin  Gran- 
ules as  Subcellular  Components  Involved  in  Bio- 
logical Phosphorus  Removal. 
W9O-O0782  5D 

Comparison  of  the  Effects  of  Sediments  and 

Standard  Elutriates  on  Phosphorus  Kinetics  in 

Lakewater. 

W90-00805  5C 

Adsorption-Desorption  of  Phosphorus  by  Lake 
Sediments  Under  Anaerobic  Conditions. 
W90-00822  2H 

Phosphorus  Exchange  Kinetics  and  Exchange- 
able Phosphorus  Forms  in  Sediments. 
W90-00823  5B 

Temporal  and  Spatial  Variability  in  Sediment 
and  Phosphorus  Loads  to  Lake  Simcoe,  Ontario. 
W90-00845  5B 

Prediction  of  Nuisance  Periphytic  Biomass:  A 

Management  Approach. 

W90-00899  sc 

PHOSPHORUS  REMOVAL 

Precipitation  of  Ferric  Phosphate  in  Activated 
Sludge:  a  Chemical  Model  and  Its  Verification 
W90-00776  7C 

Metabolism  of  Carboxylic  Acids  Located  in  and 

Around  the  Glycolytic  Pathway  and  the  TCA 

Cycle  in  the  Biological  Phosphorus  Removal 

Process. 

W90-00779  5D 

Role  of  Acetate  in  Denitrification  and  Biological 
Phosphate  Removal  in  Modified  Bardenpho  Sys- 
tems. 
W9O-0O780  5D 


SU-63 


PHOSPHORUS  REMOVAL 


SUBJECT  INDEX 


Carbon  Flow  Patterns  in  Enhanced  Biological 

Phosphorus    Accumulating    Activated    Sludge 

Cultures. 

W90-00781  5D 

Isolation  and  Characterization  of  Volutin  Gran- 
ules as  Subcellular  Components  Involved  in  Bio- 
logical Phosphorus  Removal. 
W90-00782  5D 

PHOTOLYSIS 

Photodegradation  of  Ferric 

Ethylenediaminetetra(methylenephosphonic 
acid)  (EDTMP)  in  Aqueous  Solution. 
W90-00417  5B 

Aqueous  Photolysis  of  the  Iron  (III)  Complexes 

of  NTA,  EDTA  and  DTPA. 

W90-00472  5B 

Photodegradation    of   2-Ethoxy-    and    2-Butox- 
yethanol  in  the  Presence  of  Semiconductor  Par- 
ticles or  Organic  Conducting  Polymer. 
W90-00492  5D 

PHOTOMETRY 

High-Sensitivity  Bathyphotometer  and  Investi- 
gations of  the  Light  Field  of  Lake  Baikal. 
W90-00550  7B 

PHOTORESPIRATION 

Photosynthesis  and   Photorespiration   in   Fresh- 
water Emergent  and  Floating  Plants. 
W9O-OO610  2H 

PHOTOSYNTHESIS 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

Environmental   Variables   and   their   Effect   on 
Photosynthesis  of  Aquatic  Communities. 
W90-00601  2H 

Photosynthetic   Strategies   and   Productivity   in 

Aquatic  Systems. 

W90-00602  2H 

Bicarbonate   Utilization:   Function  and   Mecha- 
nism. 
W9O-0O6O3  2H 

Function   of  Carbonic    Anhydrase   in   Aquatic 

Photosynthesis. 

W90-00604  2H 


Photosynthesis  of  Salt  Marsh  Species. 
W90-00605 


2H 


Photosynthesis  and  Photorespiration  in  Fresh- 
water Green  Algae. 
W90-00606  2H 

Photosynthetic    Carbon    Assimilation    and    the 

Suppression  of  Photorespiration  in  the  Cyano- 

bacteria. 

W90-0O607  2H 

Plasticity  in  the  Photosynthetic  Carbon  Metabo- 
lism of  Submersed  Aquatic  Macrophytes. 
W90-00608  2H 

Photosynthesis  and   Photorespiration  in  Fresh- 
water Organisms:  Amphibious  Plants. 
W90-00609  2H 

Photosynthesis  and   Photorespiration   in  Fresh- 
water Emergent  and  Floating  Plants. 
W90-00610  2H 

Determination  of  Irradiation  and  Primary  Pro- 
duction  Using  a  Time-Dependent   Attenuation 
Coefficient. 
W90-00850  2H 

PHTHALATES 

Health  and   Environmental   Effects   Profile   for 

Phthalic  Acid  Esters  (PAEs). 

W90-00253  5C 


Toxicity  and  Biodegradation  of  Phthalic  Acid 
Esters  Under  Methanogenic  Conditions. 
W90-00310  5B 

Sources    of    Error    in    Analysis    of  Municipal 

Sludges  and  Sludge-Amended  Soils  for  Di(2- 
ethylhexyl)  Phthalate. 

W90-00572  7B 

Behaviour  of  Phthalic  Acid  Esters  During  Batch 

Anaerobic  Digestion  of  Sludge. 

W90-0O832  5D 

PHYSIOLOGICAL  ECOLOGY 

Effects  of  Cadmium  on  the  Feeding  Behavior  of 
the  Freshwater  Cladoceran  Moina  macrocopa. 
W90-00445  5C 

PHYTOPLANKTON 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

Annual  Cycles  and  Budget  of  Nutrients  in  Berre 
Lagoon  (Mediterranean  Sea,  France). 
W90-00405  2L 

Variation  of  Phytoplankton  in  a  Tropical  Estu- 
ary (Vellar  Estuary,  Bay  of  Bengal,  India). 
W90-00409  2H 

Contribution  of  Picoplankton  to  Primary  Pro- 
duction and  the  Content  of  Chlorophyll  'a'  in 
Eutrophic  Waters  as  Exemplified  by  Sevastopol 
Bay. 
W90-00547  2H 

Structure  and  Dynamics  of  the  Phytoplankton 
Assemblages  in  Lake  Volvi,  Greece:  II.  Phyto- 
plankton Biomass  and  Environmental  Factors. 
W90-00596  2H 

Seasonal    Succession   of  Planktonic    Events   in 

Lake  Aydat,  France:  A  Comparison  with  the 
PEG  Model. 

W90-00597  2H 

Environmental   Variables   and   their   Effect   on 
Photosynthesis  of  Aquatic  Communities. 
W90-00601  2H 

Spatial  and  Temporal  Variability  in  South  San 
Francisco  Bay  (USA).   I.   Horizontal  Distribu- 
tions of  Salinity,  Suspended  Sediments,  and  Phy- 
toplankton Biomass  and  Productivity. 
W90-00784  2L 

Spatial  and  Temporal  Variability  in  South  San 
Francisco  Bay  (USA).  II.  Temporal  Changes  in 
Salinity,  Suspended  Sediments,  and  Phytoplank- 
ton Biomass  and  Productivity  Over  Tidal  Time 
Scales. 
W90-00785  2L 


Flow  Cytometry  for  Algal  Studies. 
W90-00903 


7B 


PIEZOMETERS 

Reverse  Water  Level  Fluctuations  in  Semicon- 
fined  Aquifer  Systems-'Rhade  Effect'. 
W90-00579  2F 

Polynomial  Regression  to  Forecast  Earth  Dam 

Piezometer  Levels. 

W90-00880  8C 

PILES 

Dynamic   Load  Testing  of  Piles  (Kynamische 
Tragfaehigkeitspruefungen  bei  Bohrpfaehlen). 
W90-00262  8G 

PINE  TREES 

Seedling  Growth  Response  in  a  Greenhouse  to 
Four  Rates  of  Old  and  New  Paper  Mill  Sludge. 
W90-00283  5E 


Influence  of  03,  Rainfall  Acidity,  and  Soil  Mg 
Status  on  Growth  and  Ectomycorrhizal  ( 
zation  of  Loblolly  Pint  Rv 
W90-00807  5C 

PIPELINES 

Slip-Lining     Avoids     Replacement     of    Break- 
Plagued  Sewer  Force  Main 
W90-O0794  5D 

Engineering  Approach  to  Waterhne  Thrust  Re- 
straint. 
W90-OO795  8A 

PLANKTON 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

Heterotrophic      Processes     in      Eutrophicated 

Aquatic  Marine  Environments. 

W90-00287  5C 

Nutrients  Status  in  a  Eutrophic  Mediterranean 

Lagoon. 

W90-00671  2L 

Sediment   Toxicity   Testing   in   Two   Areas   of 
Concern  of  the  Laurentian  Great  Lakes:  Toron- 
to (Ontario)  and  Toledo  (Ohio)  Harbours. 
W90-00727  5C 

Measurements  of  Sediment  Toxicity  of  Autotro- 
phic and   Heterotrophic   Picoplankton  by  Epi- 
fluorescence  Microscopy. 
W90-00738  5C 

PLANT  GROWTH 

Seedling  Growth  Response  in  a  Greenhouse  to 
Four  Rates  of  Old  and  New  Paper  Mill  Sludge. 
W90-O0283  5E 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  I.  Root  and 
Shoot  Growth. 
W90-00317  3F 

Population,  Water  Use  and  Growth  of  Ground- 
nut Maintained  on  Stored  Water.  II.  Transpira- 
tion and  Evaporation  from  Soil. 
W90-00318  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut   Maintained    on    Stored    Water.    III.    Dry 
Matter,  Water  Use  and  Light  Interception. 
W90-00319  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  IV.  The  Influ- 
ence   of    Population    on    Water    Supply    and 
Demand. 
W90-00320  3F 

Migration   and   Control  of  Purple   Loosestrife 

(Lythrum    salicaria    L.)  along    Highway    Cor- 

riders. 

W90-00458  4C 

Eelgrass  Productivity  on  an  Intertidal  Flat  of 

Central  Japan. 

W90-00670  21 

Plant  Production,  Decomposition,  and  Carbon 
Efflux  in  a  Subarctic  Patterned  Fen. 
W90-00675  2H 

Water  Uptake  by  Black  Spruce  Seedlings  from 
Rooting  Media  (Solution,  Sand,  Peat)  Treated 
with  Inorganic  and  Oxalated  Aluminum. 
W9O-OO803  5C 

PLANT  MORPHOLOGY 

Toxicity  of  Linear  Alkyl  Benzene  Sulphonate  on 

some  Aquatic  Plants. 

W90-00642  5C 


SU-64 


PLANT  PHYSIOLOGY 

Environmental   Variables   and   their   Effect   on 
Photosynthesis  of  Aquatic  Communities. 
W90-00601  2H 

Photosynthetic   Strategies   and   Productivity   in 

Aquatic  Systems. 

W90-00602  2H 


Bicarbonate   Utilization:   Function  and   Mecha- 

2H 


nism. 
W90-00603 


Function   of  Carbonic   Anhydrase   in   Aquatic 

Photosynthesis. 

W90-00604  2H 


Photosynthesis  of  Salt  Marsh  Species. 
W9O-0O605 


2H 


Photosynthesis  and  Photorespiration  in  Fresh- 
water Green  Algae. 
W90-00606  2H 

Photosynthetic    Carbon    Assimilation    and    the 

Suppression  of  Photorespiration  in  the  Cyano- 

bacteria. 

W90-0O607  2H 

Plasticity  in  the  Photosynthetic  Carbon  Metabo- 
lism of  Submersed  Aquatic  Macrophytes. 
W90-00608  2H 

Photosynthesis  and   Photorespiration  in  Fresh- 
water Organisms:  Amphibious  Plants. 
W90-0O609  2H 

Photosynthesis  and  Photorespiration  in  Fresh- 
water Emergent  and  Floating  Plants. 
W90-00610  2H 

Water  Uptake  by  Black  Spruce  Seedlings  from 
Rooting  Media  (Solution,  Sand,  Peat)  Treated 
with  Inorganic  and  Oxalated  Aluminum. 
W90-00803  5C 

PLANT  POPULATIONS 

Potential  Role  of  Roots  and  Rhizomes  in  Struc- 
turing Salt-Marsh  Benthic  Communities. 
W90-00280  2L 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  I.  Root  and 
Shoot  Growth. 
W90-00317  3F 

Population,  Water  Use  and  Growth  of  Ground- 
nut Maintained  on  Stored  Water.  II.  Transpira- 
tion and  Evaporation  from  Soil. 
W90-00318  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut   Maintained    on    Stored    Water.    III.    Dry 
Matter,  Water  Use  and  Light  Interception. 
W90-0O319  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  IV.  The  Influ- 
ence   of    Population    on    Water    Supply    and 
Demand. 
W90-00320  3F 

Soil  Temperature  and  Moisture  Regime  Rela- 
tionships within  Some  Rangelands  of  the  Great 
Basin. 
W90-00639  2G 

PLANT  TISSUES 

Problems  Associated  with  the  Analysis  of  Plant 

Samples  in  the  Tar  Creek  Study. 

W90-00041  5  A 

Variability  in  the  Determination  of  Ash  Free 
Dry   Weight   for   Periphyton   Communities:   A 
Call  for  a  Standard  Method. 
W90-OO82O  2H 
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PLASTICS 

Contamination  of  Soil  and  Plant  by  Recycling  of 

Scrap  Plastics. 

W9O-0O513  5B 

Impact  of  Plastic  Materials  on  Iron  Levels  in 
Village  Groundwater  Supplies  in  Malawi. 
W9O-0O930  2F 

PLUMES 

Calculations  of  Dispersion  Processes  in  Ground- 
water by  the  Method  of  Finite  Elements  (Ber- 
echnung  von  Ausbreitungsvorgaengen  im 
Grundwasser  mit  der  Methode  der  Finiten  Ele- 
mente). 
W90-00187  5B 

Particle  Travel  Times  of  Contaminants  Incorpo- 
rated into  a  Planning  Model  for  Groundwater 
Plume  Capture. 
W90-00356  5B 

Yangtze  Brackish  Water  Plume:  Circulation  and 

Diffusion. 

W90-00622  2L 

Preliminary  Study  of  the  Basic  Hydrographic 
Features  and  the  Current  Structures  Off  the 
Changjiang  River  Mouth  in  the  Dry  Season. 
W90-00623  2L 

PLUTONIUM 

Actinide  Behavior  in  Natural  Waters. 
W9O-0O558  5B 

PO  RIVER 

Behavior  of  Cd,  Pb,  and  Cu  in  the  Marine  Del- 
taic Area  of  the  Po  River  (North  Adriatic  Sea). 
W90-0O815  5B 

POLAND 

Destruction  of  the  Agricultural  Environment  in 

Lower  Silesia,  Poland. 

W90-00525  6A 

POLAROGRAPHIC  ANALYSIS 

Determination  of  Nitrite  by  Single-Sweep  Polar- 

ography. 

W90-00297  5A 

POLICY  MAKING 

Acid  Deposition:  Research,  Information,  Policy: 
A  Colloquium.  The  Role  of  Research  in  Policy 
Development:  An  Industrial  Perspective. 
W90-00067  5B 


Acid  Deposition  Research  and  Policy. 
W90-00069 
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POLITICAL  ASPECTS 

Blueprint  for  the  Environment:  A  Plan  for  Fed- 
eral Action. 
W90-00161  5G 

Problems  of  Organization  in  the  Science,  Politics 

and  Management  of  Water. 

W90-00696  6B 

POLLUTANT  IDENTIFICATION 

Identification  of  Trace  Organic   Substances  in 
Sewage-Contaminated  Ground  Water. 
W90-0OO30  5A 

Problems  Associated  with  the  Analysis  of  Plant 

Samples  in  the  Tar  Creek  Study. 

W90-00041  5  a 

Screening  for  Volatile  Organic  Compounds  in 
Ground  Water  by  Gas  Chromatography  with 
Photoionization  and  Hall  Detectors. 
W90-00049  5A 

Application  of  the  Gas  Chromatographic/Flame 

Ionization  Detector  Analysis. 

W90-00050  5A 

Evaluation  of  Four  Field-Determined  Charac- 
teristics Used  as  Water-Quality  Indicators  during 
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Aquifer  Sampling  for  Purgeable  Organic  Com- 
pounds. 
W90-00051  5  a 

Atmospheric  Deposition;  North  Dakota's  Expe- 
rience. 
W90-00070  5A 

Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  I. 
W90-00132  5  a 

Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  II. 
W90-00133  7C 

Recommendations  for  Holding  Times  of  Envi- 
ronmental Samples. 
W90-00152  5  a 

Radiometric  Dating  and  Quantitative  Analysis 
of  Elements  in  Depth  Profiles  of  Sediments  by 
Means  of  Nuclear  Physical  as  Well  as  X-ray 
Fluorescence  and  Atomic  emission  spectrosco- 
pic Methods  (Radiometrische  Datierung  und 
Quantitative  Elementbestimmung  in  Sediment- 
Tlefenprofilen  mit  Hilfe  Kernphysikallscher 
Sowie  Roentgenfluoreszenz  und  atomemissions- 
spektrometrischer  Ver-fahren). 
W90-00186  5  a 

Installation  Restoration  Program.  Phase  H-Con- 
firmation/Quantification,    Stage    2.    Volume    I: 
Luke  Air  Force  Base,  Arizona. 
W90-00234  5B 

Trace  Substances  Present  as  Chlorination  By- 
products in  Drinking  and  Process  Waters. 
W90-00242  5F 

Chromatography  for  Water  Pollution  Analysis, 
January,  1977-October,  1988:  Citations  from  the 
Energy  Data  Base. 
W90-00256  5A 

Microdetermination  of  Trace  Cobalt  in  Water 
by  Direct  Polyurethane  from  Thin-Layer  Spec- 
trophotometry. 
W90-00294     '  5A 

Determination  of  Nitrite  by  Single-Sweep  Polar- 

ography. 

W90-00297  5A 

Semiquantitative   and    Quantitative    Determina- 
tion  of  Trace   Amount   of  Phosphate    Ion    in 
Water   Using   Polyurethane   Foam   Thin-Layer 
Colorimetry. 
W90-00298  5A 

Simultaneous  Extraction  and  Atomic  Absorption 
Spectrometric  Determination  of  IB  Group  Ele- 
ments (Cu,  Ag,  Au)  from  Aqueous  Thiocyanate/ 
2,2-Dipyridyl-2-Pyridylhydrazone  (DPPH)  So- 
lutions. 
W90-00299  7B 

Extraction,  Spectrophotometric  and  Atomic  Ab- 
sorption Spectrophotometric  Determination  of 
Molybdenum  with  Caffeic  Acid  and  Application 
in  High  Purity  Grade  Steel  and  Environmental 
Samples. 
W90-00300  7B 

Current   Approaches   to   Developing   Sediment 

Quality  Criteria. 

W90-00311  5  a 

Novel  Method  for  the  Detection  and  Semiquan- 
titative Determination  of  Trace  Levels  of  2,4-D 
and  Related  Compounds. 
W90-00424  5A 

Effect  of  Culture  Medium  on  Metal  Toxicity  to 
the  Marine  Diatom  Nitzschia  closterium  and  the 
Freshwater  Green  Alga  Chlorella  pyrenoidosa. 
W90-00425  5A 
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Selective  and  Sensitive  Spectrophotometric  De- 
termination of  Copper  in  Water  after  Collection 
of  its  Bathocuproine  Complex  on  an  Organic- 
Solvent-Soluble  Membrane  Filter. 
W90-00428  5A 

Quantitative  Determination  of  Volatile  Organ- 
ochlorine  Compounds  in  Water  by  GC  -  Head- 
space  Analysis  with  Dibromoethane  as  an  Inter- 
nal Standard. 
W90-00438  5A 

Application  of  Headspace  Analysis  and  AOX- 

Measurement  to  Leachate  From  Hazardous 
Waste  Landfills. 

W90-00479  5A 

Tributyltin   in  the   Environment-Sources,   Fate 
and  Determination:  An  Assessment  of  Present 
Status  and  Research  Needs. 
W90-00482  5B 

Evaluation  of  the  Ability  of  Extractants  to  Re- 
lease  Heavy   Metals   From   Alga  and   Mollusc 
Samples  Using  a  Sequential  Extraction  Proce- 
dure. 
W90-00498  5A 

Metal  Pollution  of  River  Msimbazi,  Tanzania. 
W90-00511  5B 

Acid   Digestion  for  Sediments,   Sludges,   Soils, 
and  Solid  Wastes.   A  Proposed  Alternative  to 
EPA  SW  846  Method  3050. 
W90-0O541  5A 

Analytical   Chemistry    for    Environmental    Sci- 
ences. 
W90-00542  5A 

Method  for  Evaluation  of  Acidic   Sulfate  and 

Nitrate  in  Precipitation. 

W90-00643  5A 

Analysis  of  Pesticides  in  Seawater  after  Enrich- 
ment onto  C8  Bonded-Phase  Cartridges. 
W90-00689  5A 

Ionic  Alkyllead  Compounds  in  Environmental 

Water  and  Sediments. 

W90-00707  5B 

Sensitive  Screening  Bioassay  technique  for  the 
Toxicological  Assessment  of  Small  Quantities  of 
Contaminated  Bottom  or  Suspended  Sediments. 
W90-00736  7B 

Talitrid  Amphipods  (Crustacea)  as  Biomonitors 

for  Copper  and  Zinc. 

W90-00783  5A 

Acidifying  Potential  of  Atmospheric  Dep9sition 

in  Canada. 

W90-00810  5B 

Detection  of  Endotoxins  in  Reclaimed  and  Con- 
ventionally Treated  Drinking  Water. 
W90-00830  5A 

Continuous  Flow  Method  for  Determination  of 

Total  Trihalomethanes  in  Drinking  Water  with 

Membrane-Separation. 

W90-00831  5  A 

Atmospheric  Deposition  of  Chemical  Contami- 
nants to  the  Great  Lakes. 
W90-00851  5B 

Atomic  Absorption  Spectrometric  Microdeter- 
mination  of  Tungsten  (VI)  in  Alloys  and  Envi- 
ronmental Samples  After  Extractive  Separation 
with  a  Hydroxamic  Acid  into  MIBK. 
W90-00856  5A 

Liquid   Chromatography   System   for   Measure- 
ment of  Organic  Acids  in  Precipitation. 
W90-00857  5A 


Capillary  Spot  Test  for  the  Detection  of  Trace 
Levels    of   Organophosphorus    Insecticides    in 
Water,  Soil  and  Vegetation 
W90-00858  5A 

Automatic  System  for  Simultaneous  Determina- 
tion of  Nitrates  and  Nitrites  in  Waters. 
W90-00859  5A 

Determination  of  Linear  Alkylbenzenesulphon- 
ates  and  Alkylphenol  Polyethoxylates  in  Com- 
mercial   Products  and   Marine   Waters  by   Re- 
versed- and  Normal-Phase  HPLC. 
W90-00860  5A 

Towards  a  Standard  Method  for  the  Measure- 
ment of  Organic  Carbon  in  Sediments 
W90-00861  7B 

Simultaneous    Determination    of   C1-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples    by    High-Performance    Liquid 
Chromatography. 
W90-00862  5A 

Trace  Element  Speciation  in  Contaminated  Soils 
Studied   by   Atomic   Absorption   Spectrometry 
and  Neutron  Activation  Analysis. 
W90-00863  5A 

Separation  of  Metal  Ions  in  Tube  Well  Water 
Samples  by  Thin  Layer  Partition  Chromatogra- 
phy. 
W90-00864  5A 

Holding  Time  for  Samples  from  a  Few  Selected 

Lakes  and  Streams:  Effects  on  Twenty-Five  (25) 

Analytes. 

W90-00865  5A 

Atomic  Absorption  Spectrometric  and  Spectro- 
photometric Trace  Analysis  of  Uranium  in  Envi- 
ronmental Samples  with  N-p-Methoxyphenyl-2- 
Furylacrylohydroxamic  Acid  and  4-(2-Pyridy- 
lazo)  Resorcinol. 
W90-00868  5A 

Synergistic  Spectrophotometric  and  Atomic  Ab- 
sorption Spectrometric  Analysis  of  Zinc  in 
Alloys  and  Environmental  Samples  with  N-p- 
Methoxyphenyl-2-Furylacrylohydroxamic  Acid 
and  Pyridylazo  Reagents. 
W90-00869  5A 

Evaluation  of  EPA  Method  8120  for  Determina- 
tion of  Chlorinated  Hydrocarbons  in  Environ- 
mental Samples. 
W90-00870  5A 

Volatile    Organic    Losses    from    a    Composite 

Water  Sampler. 

W90-00900  7B 

Evaluation  and  Comparison  of  Ion  Chromatog- 
raphy, Segmented  Flow  Analysis  and  Flow  In- 
jection Analysis  for  the  Determination  on  Ni- 
trate in  Natural  Surface  Waters. 
W90-00913  5  A 

POLLUTANTS 

Evaluation  of  the  Ability  of  Extractants  to  Re- 
lease  Heavy   Metals   From   Alga  and   Mollusc 
Samples  Using  a  Sequential  Extraction  Proce- 
dure. 
W90-00498  5A 

POLLUTION  INDEX 

Destruction  of  the  Agricultural  Environment  in 

Lower  Silesia,  Poland. 

W90-00525  6A 

POLLUTION  LOAD 

Mine-Water    Discharge,    Metal    Loading,    and 

Chemical  Reactions. 

W90-00039  5B 


Temporal  and  Spatial  Variability  in  Sediment 
and  Phosphorus  Loads  to  Lake  Simcoe,  Ontario 
W90-OO845  5B 

Organic  Pollutants  in  Urban  Sewage  and  Pollut- 
ant Inputs  to  the  Marine  Environment  Applica- 
tion to  the  French  Shoreline  (Les  Pollutants 
Organiques  dans  les  Effluents  Urbains  et  Ap- 
ports  Pollutants  dans  le  Milieu  Marin  Cas  du 
Littoral  Francais) 
W90-OO906  5B 

POLLUTION  VULNERABILITY 

Evaluation    of   Groundwater    Vulnerability    to 

Pesticides:  A  Comparison  Between  the  Pesticide 

DRASTIC    Index    and    the    PRZM    Leaching 

Quantities 

W90-O0877  5B 

POLYCHAETES 

Effect  of  Bacteria  and  Bioturbation  by  Clymen- 
ella  torquata  on  Oil  Removal  from  Sediment. 
W90-00819  5B 

POLYCHLORINATED  BIPHENYLS 

Drinking   Water  Criteria   Document  for   Poly- 
chlorinated  Biphenyls  (PCBs):   1987  Review  of 
the  Draft  Final. 
W90-00085  5G 

Application  of  the  QWASI  (Quantitative  Water 
Air  Sediment  Interaction)  Fugacity  Model  to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W90-00435  5B 

Environmental  Behavior  of  Polychlorinated 
Mono-methyl-substituted  Diphenyl-methanes 
(Me-PCDMs)  in  Comparison  with  Polychlori- 
nated Biphenyls  (PCBs):  Part  II.  Environmental 
Residues  and  Aquatic  Toxicity. 
W90-00436  5B 

Bioaccumulation  and  Elimination  of  Tetrachlor- 
obenzyltoluene  (TCBT)  by  the  Rat  and  by  Fish. 
W90-00484  5B 

PCBs  and  DDT  in  Saginaw  Bay  White  Suckers. 
W90-00485  5B 

Scientific  Basis  for  Ecological  Standards  Gov- 
erning Anthropogenic  Effects  on  the  Marine 
Ecosystems  as  Exemplified  by  the  Baltic  Sea. 
W90-00548  5B 

Regulatory  Detoxication  Responses  in  Gobiidae 

Experimentally  Exposed  to  PCBs. 

W90-00682  5C 

Use  of  Strontium-90  in  Fish  Vertebrae  as  an 
Effluent  Exposure  Tracer  in  PCB-Contaminated 
Channel  Catfish. 
W90-00817  5B 

Modeling  the  Long-Term  Behavior  of  an  Organ- 
ic Contaminant  in  a  Large  Lake:  Application  to 
PCBs  in  Lake  Ontario. 
W90-00846  5B 

POLYCYCLIC  AROMATIC  HYDROCARBONS 

Polycyclic  Aromatic  Hydrocarbon  Degradation 
by  a  Mycobacterium  sp.  in  Microcosms  Contain- 
ing Sediment  and  Water  from  a  Pristine  Ecosys- 
tem. 
W90-00393  5B 

POLYMERS 

Photodegradation    of   2-Ethoxy-    and    2-Butox- 
yethanol  in  the  Presence  of  Semiconductor  Par- 
ticles or  Organic  Conducting  Polymer. 
W90-00492  5D 

POPULATION  DENSITY 

Abundance  of  Larval  Rainbow  Smelt  (Osmerus 
mordax)  in  Relation  to  the  Maximum  Turbidity 
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Zone  and  Associated  Macroplanktonic  Fauna  of 

the  Middle  St.  Lawrence  Estuary. 

W90-00279  2L 

POPULATION  DYNAMICS 

Microbial  Populations  and  Nutrient  Concentra- 
tions in  a  Jet-Fuel-Contaminated  Shallow  Aqui- 
fer at  Tustin,  California. 
W90-00059  5C 

Structure  and  Dynamics  of  the  Phytoplankton 
Assemblages  in  Lake  Volvi,  Greece:  II.  Phyto- 
plankton Biomass  and  Environmental  Factors. 
W90-00596  2H 

Population  Dynamics  of  Unexploited  Lake  Whi- 
tefish  (Coregonus  clupeaformis)  in  One  Experi- 
mentally Fertilized  Lake  and  Three  Exploited 
Lakes. 
W90-00611  81 

Modelling  the  Impacts  of  Lake  Regulation  on 

Whitefish  Stocks. 

W90-0O613  2H 

Population   Size  and   Status  of  the  Razorback 
Sucker  in  the  Great  River  Basin,  Utah  and  Colo- 
rado. 
W90-00617  81 

Scale-Dependent   Dynamics:   Zooplankton   and 
the  Stability  of  Freshwater  Food  Webs. 
W90-00624  2H 

POPULATION  EXPOSURE 

Effects    of    Some    Chemical    Factors    on    the 
Larvae   and   Adults  of  Scapharca  broughtonii 
(Schrenek),  (in  Chinese). 
W90-0O374  5C 

Effects  of  Tributyltin  on  Dogwhelks  (Nucella 
lapillus)  from  Scottish  Coastal  Waters. 
W90-00635  5C 

POROUS  MEDIA 

Mass  Transfer  at  the  Alkane  Water  Interface  in 
Laboratory  Columns  of  Porous  Media. 
W90-00037  5B 

Stochastic  Approach  of  the  Hydrodynamic  Dis- 
persion in  a  Fractured  Medium:  Variability  of 
the  Dispersion  Coefficient  (Approche  Stochasti- 
que  de  L'Hydrodispersion  en  Milieu  Fissure: 
Variabilite  du  Coefficient  de  Dispersion). 
W90-00370  2F 

POTABLE  WATER 

Well  System  to  Recover  Usable  Water  from  a 
Freshwater-Saltwater  Aquifer  in  Puerto  Rico. 
W90-00225  4B 

POTOMAC  RIVER 

Traveltime    and    Dispersion    in    the    Potomac 

River,  Cumberland,  Maryland,  to  Washington, 

DC. 

W90-00197  5B 

POWER  PLANTS 

Possibilities  of  Producing  Digester  Gas  in  Mu- 
nicipal Sewage  Treatment  (Moeglichkeiten  der 
Faulgasproduktion   in  Kommunalen   Klaeranla- 
gen). 
W90-00275  5D 

POWERPLANTS 

From  Experimental  to  Large  Tidal  Power  Sta- 
tions (20th  Anniversary  of  the  Kislogubsk  Tidal 
Power  Station). 
W90-00787  8C 

Investigations  at  the   Kislogubsk  Tidal   Power 

Station. 

W90-0O788  8C 

PRECIPITATION 

New  Objective  Method  for  Spatial  Interpolation 
of  Meteorological  Variables  from  Irregular  Net- 
works Applied  to  the  Estimation  of  Monthly 


Mean  Solar  Radiation,  Temperature,  Precipita- 
tion and  Windrun. 
W90-0O108  7C 

Relation    Between    Anthropogenic    S02    Emis- 
sions and  Concentration  of  Sulfate  in  Air  and 
Precipitation. 
W90-00343  5B 

Evaluation    of   Precipitation    Chemistry    Siting 
Criteria  Using   Paired  Stations  from  Northern 
Main  and  Southeastern  Texas. 
W90-0O347  7A 

Isotope  Studies  of  Precipitation  and  Groundwat- 
er in  the  Sierra  de  las  Cruces,  Mexico. 
W9O-0O360  2B 

Chemical  and  Physical  Characteristics  of  Rain- 
fall in  Venice:  Influence  of  the  Sampling  Method 
on  the  Reliability  of  the  Data. 
W90-0O560  5B 

Maximum  Entropy  Spectra  for  Regional  Pre- 
cipitation Analysis  and  Forecasting. 
W90-00575  2B 

Method  for  Evaluation  of  Acidic  Sulfate  and 

Nitrate  in  Precipitation. 

W90-00643  5A 

Atmospheric  Deposition  of  Phosphorus  and  Ni- 
trogen  in   Central   Alberta   with   Emphasis   on 
Narrow  Lake. 
W90-00645  2H 

Acid  Rain  and  its  Effects  on  Sediments  in  Lakes 

and  Streams. 

W90-00722  5C 

PRETREATMENT  OF  WASTEWATER 

Impact      of     Toxic      Chemicals      on      Local 
Wastewater  Treatment  Plant  and  the  Environ- 
ment. 
W90-00448  5B 

PRETREATMENT  OF  WATER 

Bacterial  Extracellular  Material  from  Brewery 
Wastewater  for  Raw  Water  Treatment. 
W9O-0O532  5F 

PRICING 

Water  and  Wastewater  Finance  and  Pricing. 
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PRIMARY  PRODUCTIVITY 

Contribution  of  Picoplankton  to  Primary  Pro- 
duction and  the  Content  of  Chlorophyll  'a'  in 
Eutrophic  Waters  as  Exemplified  by  Sevastopol 
Bay. 
W90-00547  2H 

Photosynthetic   Strategies   and   Productivity   in 

Aquatic  Systems. 

W90-00602  2H 

Plant  Production,  Decomposition,  and  Carbon 
Efflux  in  a  Subarctic  Patterned  Fen. 
W90-00675  2H 

Spatial  and  Temporal  Variability  in  South  San 
Francisco  Bay  (USA).   I.   Horizontal   Distribu- 
tions of  Salinity,  Suspended  Sediments,  and  Phy- 
toplankton Biomass  and  Productivity. 
W90-00784  2L 

Spatial  and  Temporal  Variability  in  South  San 
Francisco  Bay  (USA).  II.  Temporal  Changes  in 
Salinity,  Suspended  Sediments,  and  Phytoplank- 
ton Biomass  and  Productivity  Over  Tidal  Time 
Scales. 
W90-00785  2L 

Determination  of  Irradiation  and  Primary  Pro- 
duction Using  a  Time-Dependent  Attenuation 
Coefficient. 
W90-0O850  2H 


PUBLIC  HEALTH 

PRIORITY  POLLUTANTS 

Toxicity  and  Biodegradation  of  Phthalic  Acid 
Esters  Under  Methanogenic  Conditions. 
W90-O0310  5B 

PROBABILISTIC  PROCESS 

Concept  of  Predictive  Probability  and  A  Simple 
Test  for  Geostatistical  Model  Validation. 
W9O-0O230  7C 

Statistic   Useful   for  Characterizing  Probability 

Distributions,    with   Application   to  Rain   Rate 
Data. 

W90-0O349  7C 

Prediction  of  Nitrate  Leaching  from  a  Struc- 
tured Clay  Soil  Using  Transfer  Functions  De- 
rived  from   Externally  Applied  or   Indigenous 
Solute  Fluxes. 
W90-00353  5B 

PROBABILITY  DISTRIBUTION 

Models   of  Statistical    Distributions   for   NPSP 

Concentrations. 

W90-00019  5B 

PROCESS  CONTROL 

Get  Control  of  Your  Activated  Sludge  Process 
W90-00667  5D 

Evaluation  of  the  Streaming  Current  Detector- 

II.  Continuous  Flow  Tests. 

W9O-0O902  5F 

PRODUCTIVITY 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

Water  Use  Efficiency,  Nutrient  Uptake  and  Pro- 
ductivity of  Micro-Irrigated  Citrus. 
W90-00290  3F 

Eelgrass  Productivity  on  an  Intertidal  Flat  of 

Central  Japan. 

W90-00670  21 

Present  State  of  Seaweed  Production  along  the 

Romanian  Black  Sea  Shore. 

W9O-O0673  2L 

Nutrient-Enhanced  Growth  of  Cladophora  pro- 
lifera  in  Harrington  Sound,  Bermuda:  Eutroph- 
ication    of    a    Confined,     Phosphorus-Limited 
Marine  Ecosystem. 
W90-00676  2L 

PROTEINS 

Kinetic  Analysis  of  Protein  Degradation  by  a 
Freshwater  Wetland  Sediment  Community. 
W90-00392  2H 

PSEUDOMONAS 

Production  of  Extracellular  Nucleic  Acids  by 
Genetically  Altered  Bacteria  in  Aquatic-Envi- 
ronment Microcosms. 
W90-00390  5B 

PUBLIC  HEALTH 

Review  of  the  Selenium  Health  Criteria  Docu- 
ment. 
W90-00090  5G 

Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommenda- 
tions for  Standards.  Part  1:  Chemicals  and  Prop- 
erties of  Military  Concern  Associated  with  Nat- 
ural and  Anthropogenic  Sources. 
W90-0O163  5G 

Health   Effects   of  Drinking   Water  Treatment 

Technologies. 

W90-00177  5F 

Heavy   Metals   in   Drinking   Water:   Standards, 
Sources,  and  Effects,  January,  1978-September, 
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1988:  Citations  from  the  Life  Sciences  Collec- 
tion Database. 
W90-00179  5F 

Possible  Health  Effects  of  High  Manganese  Con- 
centration in  Drinking  Water. 
W90-00293  5F 

PUERTO  RICO 

Well  System  to  Recover  Usable  Water  from  a 
Freshwater-Saltwater  Aquifer  in  Puerto  Rico. 
W90-00225  4B 

PUGET  SOUND 

Effect  of  the  ASARCO  Smelter  Shutdown  on 
the  Acidity  of  Rainfall  in  the  Puget  Sound  Area. 
W90-00093  5B 

PULP  AND  PAPER  INDUSTRY 

Seedling  Growth  Response  in  a  Greenhouse  to 
Four  Rates  of  Old  and  New  Paper  Mill  Sludge. 
W90-00283  5E 

Sludge  Character  and  Role  of  Sulfate  in  a  UASB 
System  Treating  a  Paper  Plant  Effluent. 
W90-00757  5D 

Kraft  Lignin  Behavior  in  Diffused  Aeration  of 

Kraft  Effluents. 

W9O-0O768  5D 

PULP  WASTES 

Seedling  Growth  Response  in  a  Greenhouse  to 
Four  Rates  of  Old  and  New  Paper  Mill  Sludge. 
W90-00283  5E 

Sludge  Character  and  Role  of  Sulfate  in  a  UASB 
System  Treating  a  Paper  Plant  Effluent. 
W90-00757  5D 

Seasonal  and  In-Mill  Aspects  of  Organic  Halide 
Removal    by    an    Aerated    Stabilization    Basin 
Treating  a  Kraft  Mill  Wastewater. 
W90-00767  5D 

Kraft  Lignin  Behavior  in  Diffused  Aeration  of 

Kraft  Effluents. 

W90-00768  5D 

PUMPING 

Effects  of  Boundary  Conditions  on  the  Steady- 
State  Response  of  Three  Hypothetical  Ground- 
Water  Systems-Results  and  Implications  of  Nu- 
merical Experiments. 
W90-00220  2F 

PUMPING  TESTING 

Effects  of  Boundary  Conditions  on  the  Steady- 
State  Response  of  Three  Hypothetical  Ground- 
Water  Systems-Results  and  Implications  of  Nu- 
merical Experiments. 
W90-00220  2F 

PUMPING  TESTS 

Groundwater  Pumping  Tests:  Design  and  Anal- 
ysis. 
W90-OO159  2F 

Reverse  Water  Level  Fluctuations  in  Semicon- 
fined  Aquifer  Systems-'Rhade  Effect'. 
W90-00579  2F 

PUMPS 

Rubber  Heat  Engine  for  Ground  Water  Irriga- 
tion in  India. 
W90-00291  3F 

Pump-Control     Valves     Protect     Your     Water 

System. 

W90-00669  5F 

PURPLE  LOOSESTRIFE 

Migration   and   Control   of  Purple   Loosestrife 

(Lythrum    salicaria    L.)    along    Highway    Cor- 

riders. 

W90-0O458  4C 


PYRENE 

Health   and   Environmental   Effects   Profile   for 

l'yrene. 

W90-00089  5C 

QUALITY  CONTROL 

Specific    Conductance:    Theoretical    Consider- 
ations  and    Application    to   Analytical    Quality 
Control. 
W90-00217  7B 

Age  Verification  of  Walleyes  from  Lake  of  the 

Woods,  Minnesota. 

W90-00847  2H 

Holding  Time  for  Samples  from  a  Few  Selected 

Lakes  and  Streams:  Effects  on  Twenty-Five  (25) 

Analytes. 

W90-00865  5A 

Evaluation  of  EPA  Method  8120  for  Determina- 
tion of  Chlorinated  Hydrocarbons  in  Environ- 
mental Samples. 
W90-00870  5A 

QUANTITATIVE  ANALYSIS 

Quantitative  Assessment  of  the  Shallow  Ground- 
Water  Flow   System   Associated   with  Connet- 
quot  Brook,  Long  Island,  New  York. 
W90-00216  2F 

Application  of  Headspace  Analysis  and  AOX- 
Measurement    to    Leachate    From    Hazardous 
Waste  Landfills. 
W90-00479  5A 

Negative  Role  of  Turbulence  in  Estuanne  Mass 

Transport. 

W90-00677  2L 


Flow  Cytometry  for  Algal  Studies. 
W90-00903 
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QUEBEC 

Acid  Precipitation  Issue:  Have  We  Lost  Sight  of 

Past  Lessons. 

W90-OOO76  5G 

Evolution  of  the  Snow  Cover  and  of  the  Soil 
Hydrological  and  Thermal  Profiles  in  a  Basin  of 
the  Laurentidian  Balsam  Fir  Forest  (Evolution 
du  Couvert  de  Neige  et  des  Profils  Hydrique  et 
Thermique  du  Sol  Dans  un  Bassin  de  la  Sapin- 
iere  Laurentidienne). 
W90-00371  2C 

Relationship  Between  Sedimentary  Diatom  As- 
semblages  and    Lakewater   pH    in    35    Quebec 
Lakes,  Canada. 
W90-00591  2H 

RADIOACTIVE  DATING 

Radiometric  Dating  and  Quantitative  Analysis 
of  Elements  in  Depth  Profiles  of  Sediments  by 
Means  of  Nuclear  Physical  as  Well  as  X-ray 
Fluorescence  and  Atomic  emission  spectrosco- 
pic Methods  (Radiometrische  Datierung  und 
Quantitative  Elementbestimmung  in  Sediment- 
Tlefenprofilen  mit  Hilfe  Kernphysikallscher 
Sowie  Roentgenfluoreszenz  und  atomemissions- 
spektrometrischer  Ver-fahren). 
W90-00186  5A 

RADIOACTIVE  TRACERS 

Use  of  Radionuclides  in  the  Study  of  Contami- 
nant Cycling  Processes. 
W90-00720  5A 

Use  of  Strontium-90  in   Fish   Vertebrae  as  an 
Effluent  Exposure  Tracer  in  PCB-Contaminated 
Channel  Catfish. 
W90-00817  5B 

Radon  in  Groundwater.  A  Tool  to  Assess  Infil- 
tration from  Surface  Water  to  Aquifers. 
W90-00945  2F 


Matching  a  Field  Tracer  Test  with  Some  Simple 

Models 

W90-OO953  2F 

RADIOACTIVE  WASTE  DISPOSAL 

Groundwater  Pollution  and  the  Disposal  ot  Ha/ 

ardous  and  Radioactive  Wastes 

W90-0O926  5E 

RADIOACTIVE  WASTES 

Hydrogeochemistry  of  Uranium  and  Associated 
Elements    at    Abandoned    Uranium    Mines    in 
Western  North  Dakota. 
W90-00046  5B 

Ground-Water  Monitoring  Compliance  Projects 

for  Hanford  Site  Facilities. 

W90-00153  5G 

Geohydrology  of  the  Unsaturated  Zone  at  the 

Burial  Site  for  Low-Level  Radioactive  Waste 
Near  Beatty,  Nye  County,  Nevada. 

W90-00218  2F 

Tritium  Migration  From  a  Low-Level  Radioac- 
tive-Waste Disposal  Site  Near  Chicago,  Illinois. 
W90-00226  5B 

Relative  Contributions  of  Food  and  Water  in  the 
Accumulation  of  Co-60  by  a  Freshwater  Fish. 
W90-00413  5B 

Innovative  Hydrogeologic  Setting  for  Disposal 

of  Low-level  Radioactive  Wastes. 

W90-00451  5E 


Actinide  Behavior  in  Natural  Waters. 
W90-00558 
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RADIOCHEMICAL  ANALYSIS 

Radiometric  Dating  and  Quantitative  Analysis 
of  Elements  in  Depth  Profiles  of  Sediments  by 
Means  of  Nuclear  Physical  as  Well  as  X-ray 
Fluorescence  and  Atomic  emission  spectrosco- 
pic Methods  (Radiometrische  Datierung  und 
Quantitative  Elementbestimmung  in  Sediment- 
Tlefenprofilen  mit  Hilfe  Kernphysikallscher 
Sowie  Roentgenfluoreszenz  und  atomemissions- 
spektrometrischer  Ver-fahren). 
W90-00186  5A 

RADIOISOTOPES 

Innovative  Hydrogeologic  Setting  for  Disposal 

of  Low-level  Radioactive  Wastes. 

W90-0O45 1  5E 

Geochemistry    of   Beryllium-7    in    Chesapeake 

Bay. 

W90-00678  2L 

Temporal  and  Spatial  Distribution  of  Beryllium- 
7  in  the  Sediments  of  Chesapeake  Bay. 
W90-00679  2L 

Use  of  Radionuclides  in  the  Study  of  Contami- 
nant Cycling  Processes. 

W90-00720  5A 

Radionuclide  Levels  at  Two  Sites  in  a  Water 
Extraction  Area  in  the  Netherlands  after  Cher- 
nobyl. 
W90-00804  5B 

Removal  of  the  Typical  Isotopes  of  the  Cherno- 
byl Fall-Out  by  Conventional  Water  Treatment. 
W90-00824  5F 

RADIOMETRY 

Snow  Cover  of  the  Upper  Colorado  River  Basin 

from   Satellite   Passive   Microwave  and   Visual 

Imagery. 

W90-00917  7B 

RADON 

Radon  in  Groundwater:  A  Tool  to  Assess  Infil- 
tration from  Surface  Water  to  Aquifers. 
W90-00945  2F 
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RADON  RADIOISOTOPES 

SEA  Consultants  Inc,  Cambridge,  MA. 
W9O-0O653 
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RAIN 

Statistical  Rain  Attenuation  Prediction  Model 
with  Application  to  the  Advanced  Communica- 
tion Technology  Satellite  Project.  I--Theoretical 
Development  and  Application  to  Yearly  Predic- 
tions for  Selected  Cities  in  the  United  States 
W90-00094  2B 

Variations    in    Rainwater    Quality    from    Roof 

Catchments. 

W90-00834  5F 

RAIN  FORESTS 

Standing    Crop   and    Processing   of   Rainforest 
Litter  in  a  Tropical  Australian  Stream. 
W9O-0O593  2H 

RAINFALL 

Drought  Assessment  Through  Stochastic  Analy- 
sis of  Rainfall  and  Streamflow  Data. 
W90-00109  2E 

Model-Based  Approach  to  the  Use  of  Climatic 
Data  for  Assessing  Probabilities  of  Rainday  and 
Dryday  Sequences. 
W90-00112  2B 

Assessment  of  Rainfall  Erosion  Hazard. 
W90-0O113  2J 

Simulation    Model    for    Multiple    Crops    in    a 
Rainfed  Rice-Based  Cropping  System. 
W90-00116  2B 

Statistic  Useful  for  Characterizing  Probability 
Distributions,  with  Application  to  Rain  Rate 
Data. 

W90-00349  7C 

Predicting  Deep  Drainage  in  the  Soil  From  Soil 

Properties  and  Rainfall. 

W9O-0O5O7  2G 

Application    of   the    Threshold    Concentration 
Concept  to  Irrigation  With  Saline  Water 
W90-00508  3C 

Sample    Size   Requirements   for   Estimation   of 
Throughfall  Chemistry  Beneath  a  Mixed  Hard- 
wood Forest. 
W90-0O565  7A 

RAINFALL  DISTRIBUTION 

Statistic  Useful   for  Characterizing   Probability 

Distributions,   with   Application   to   Rain   Rate 

Data. 

W90-00349  7C 

RAINFALL  IMPACT 

Assessment  of  Rainfall  Erosion  Hazard. 
W90-00113  2  J 

RAINFALL  INFILTRATION 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

IAINFALL  INTENSITY 

Stochastic-Deterministic  Nature  of  an  Elemental 

Rainfall  Runoff  Process. 

W90-00946  2E 

IAINFALL-RUNOFF  RELATIONSHIPS 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

Drought  Assessment  Through  Stochastic  Analy- 
sis of  Rainfall  and  Streamflow  Data. 
W90-00109  2E 

Operation  of  a  Town  Drainage  System  by  Out- 
flow Control  on  a  Rain  Reservoir  (Bewirtschaf- 
tung    eines    Stadtischen    Entwasserungssystems 


durch  Abflubsteuerung  an  einem  Regenruckhal- 

tebecken). 

W90-00191  4A 

Relation  of  Urban  Land-Use  and  Dry-Weather, 
Storm,  and  Snowmelt  Flow  Characteristics  to 
Stream-Water     Quality,     Shunganunga     Creek 
Basin,  Topeka,  Kansas. 
W90-00205  4C 

Application  of  the  Precipitation-Runoff  Model 
in  the  Warrior  Coal  Field,  Alabama. 
W90-00214  2  A 

Synoptic  and  Meso-Alpha  Scale  Meteorology  of 

Wyoming  Flash  Floods. 

W90-00237  2B 

Overland  Flow  Modeling:  Can  Rainfall  Excess 
be  Treated  as  Independent  of  Flow  Depth. 
W90-00350  2E 

Time  of  Concentration   Formula  for   Pervious 

Catchments. 

W90-00895  2G 

Storm   Period   Hydrochemical   Response  in  an 

Unforested  Scottish  Catchment. 

W90-0O937  5B 

Stochastic-Deterministic  Nature  of  an  Elemental 

Rainfall  Runoff  Process. 

W90-00946  2E 

RAINSTORMS 

Storm   Period   Hydrochemical   Response  in  an 

Unforested  Scottish  Catchment. 

W90-00937  5B 

RECHARGE 

Estimation  of  Recharge  Rates  to  the  Sand  and 
Gravel  Aquifer  Using  Environmental  Tritium, 
Nantucket  Island,  Massachusetts. 
W90-00210  2F 

RECHARGE  BASINS 

Effect   of  Water   Depth   in   Groundwater   Re- 
charge Basins  on  Infiltration. 
W90-00881  2G 

RECREATION 

Bioeconomic  Approach  to  Estimating  the  Eco- 
nomic   Effects   of  Watershed    Disturbance   on 
Recreational  and  Commercial  Fisheries. 
W90-00333  4C 

Simulating  the  Effects  of  Glen  Canyon   Dam 
Releases  on  Grand  Canyon  River  Trips. 
W90-00457  6G 


Water  Recreation  and  Risk. 
W90-00923 


4C 


RECYCLING 

Granular   Activated    Carbon    Adsorption    with 
On-Site  Infrared  Furnace  Reactivation. 
W90-00248  5F 

Ceramic  Processing  of  Polluted  Dredged  Mud 
W90-00729  5E 

RED  RIVER 

Changes  in  Flood  Response  of  the  Red  River  of 
the  North  Basin,  North  Dakota-Minnesota. 
W90-00194  2E 

REEDS 

Sewage  Treatment  by  Reed  Bed  Systems. 
W90-00929  5D 

REGIONAL  ANALYSIS 

Maximum  Entropy   Spectra  for  Regional  Pre- 
cipitation Analysis  and  Forecasting. 
W90-00575  2B 

REGIONAL  FLOODS 

Status  Report  on  Flood  Warning  Systems  in  the 

United  States. 

W90-00452  6F 


RESERVOIR  CAPACITY 

REGIONAL  PLANNING 

Destruction  of  the  Agricultural  Environment  in 

Lower  Silesia,  Poland. 

W90-00525  6A 

Development  and  Application  of  a  Model  for 
Regional  Water  Quality  Management. 
W90-00835  5G 

REGULATIONS 

Acid  Rain   1986: 

Provinces. 

W90-00063 


A   Handbook  for  States  and 
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What  We  Know/What  We  Did/Why/What  We 

Will  Do  (about  Acid  Rain). 

W90-00075  5G 

Acid  Precipitation  Issue:  Have  We  Lost  Sight  of 

Past  Lessons. 

W90-00076  so 

Drinking  Water  Criteria   Document  for  Poly- 
chlorinated  Biphenyls  (PCBs):   1987  Review  of 
the  Draft  Final. 
W90-00085  so 

Site  Characterization:  Technical  Approaches  to 

RCRA  Compliance. 

W90-00091  5G 

Role  of  Health-Based  Criteria  Development  in 
USATHAMA's    Installation    Restoration    Pro- 
gram. 
W90-00243  5C 

REHABILITATION 

Economic  Impact  of  Micro  Catchment  Devel- 
opment. 
W90-00882  4A 

REMEDIAL  ACTION 

Superfund  Record  of  Decision  (EPA  Region  2) 
Love  Canal,  Niagara  Falls,  New  York,  October 
1987.  Second  Remedial  Action. 
W90-00235  5G 

REMOTE  SENSING 

Snow  Cover  of  the  Upper  Colorado  River  Basin 

from   Satellite   Passive   Microwave  and   Visual 

Imagery. 

W90-00917  7B 

RESEARCH  PRIORITIES 

Florida  Acid  Deposition  Research  Program. 
W90-00068  5C 


Acid  Deposition  Research  and  Policy. 
W90-00069 
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Interim:  Selected  Chemical  Research  Reported 

Between  Conferences  Five  and  Six. 

W90-00092  5D 

Need  for  Climatic  and  Hydrologic  Data  in  Agri- 
culture in  Southeast  Asia. 
W90-00100  7  a 

Acid  Rain:  Delays  and  Management  Changes  in 

the  Federal  Research  Program. 

W90-00138  5B 


Research  Recommendations. 

W90-00173 
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Current   Approaches   to   Developing   Sediment 

Quality  Criteria. 

W90-00311  5  a 

Research   Needs   in   Irrigation   and   Drainage- 

1989. 

W90-00893  3F 

RESERVOIR  CAPACITY 

Storage-Yield  Relationships  for  Reservoirs  by  a 
Sequential-Operation  Algorithm  and  Compari- 
sons with  Gould's  Probability  Matrix  Method. 
W9O-0O576  2H 


SU-69 


RESERVOIR  CONSTRUCTION 

RESERVOIR  CONSTRUCTION 

Conflict,  Controversy,  and  Compromise:  The 
Concho  Water  Snake  (Nerodia  harteri  paucima- 
culata)  versus  the  Stacy  Dam  and  Reservoir. 
W90-00454  6G 

RESERVOIR  FISHERIES 

Proposed  Biological  Management  of  Mysis  re- 
licta  in  Colorado  Lakes  and  Reservoirs. 
W90-00614  81 

RESERVOIR  LININGS 

Rubber  Watertight  Facings  from  Tire  Produc- 
tion Wastes. 
W90-00790  8G 

RESERVOIR  OPERATION 

Storage-Yield  Relationships  for  Reservoirs  by  a 
Sequential-Operation  Algorithm  and  Compari- 
sons with  Gould's  Probability  Matrix  Method. 
W90-0O576  2H 

Economic  Impact  of  Micro  Catchment  Devel- 
opment. 
W90-00882  4A 

Limitation  of  the  Forecasting  Horizon  in  Sto- 
chastic Dynamic  Programming  for  Dam  Oper- 
ation (Limitation  de  l'Horizon  Previsionnel  de  la 
Programmation  Dynamique  Stochastique  en  Ma- 
tiere  de  Gestion  de  Barrages). 
W90-00938  4A 

Dynamic  Programming:  Application  to  Manage- 
ment of  an  Irrigation  Reservoir  (Programmation 
Dynamique:  Application  a  la  Gestion  d'une  Re- 
tenue  Pour  l'lrrigation). 
W90-00939  4A 

Operation  of  Water  Supply  Reservoirs  by  'Con- 
trol Bands'  Derived  by  Simulation. 
W90-00941  4  A 


RESERVOIR  SILTING 

1986  Lake  Powell  Survey. 
W90-00126 
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RESERVOIR  STORAGE 

Storage-Yield  Relationships  for  Reservoirs  by  a 
Sequential-Operation  Algorithm  and  Compari- 
sons with  Gould's  Probability  Matrix  Method. 
W90-00576  2H 

RESERVOIRS 

Sediment-Water  Interactions  and  Contaminants 
in  Corps  of  Engineers  Reservoir  Projects. 
W90-00098  5B 

Ground   Conductivity   Measurements  Adjacent 

to  the  Kesterson  Ponds  1,  2,  and  5. 

W90-00139  2G 

Formulation    of    Water    Quality    Models    for 
Streams,  Lakes,  and  Reservoirs:  Modeler's  Per- 
spective. 
W90-0O145  2H 


Burbot,  Lota  lota,  of  Vilyuysk  Reservoir. 
W90-0O375 
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State  of  an  Arid  Irrigation  Reservoir  Stalked 

with  Wastewater  Effluent  and  Storm  Induced 

Flows. 

W90-00544  5B 

Storage-Yield  Relationships  for  Reservoirs  by  a 
Sequential-Operation  Algorithm  and  Compari- 
sons with  Gould's  Probability  Matrix  Method. 
W90-00576  2H 

Performance  of  In  Situ  Microcosms  Compared 

to  Actual  Reservoir  Behavior. 

W90-00664  2H 

Rubber  Watertight  Facings  from  Tire  Produc- 
tion Wastes. 
W90-0O790  8G 
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RESIDUAL  CHLORINE 

Aqueous  Chlorination  of  Permethrin. 
W90-00914  5F 

RESOURCE  ALLOCATION 

Interdisciplinary     Process    for     Protecting    In- 

stream  Flows. 

W90-00334  6A 

RESOURCES  CONSERVATION  AND 
RECOVERY  ACT 

Site  Characterization:  Technical  Approaches  to 

RCRA  Compliance. 

W90-00091  5G 

RESOURCES  DEVELOPMENT 

Impacts  of  a  Proposed  Coal  Mine  in  the  Flat- 
head River  Basin. 
W90-00128  4C 

Hohokam  Archaeology  Along  Phase  B  of  the 

Tucson    Aqueduct    Central    Arizona    Project. 

Volume     2:     Excavations     at     Fastimes     (AZ 

AA:12:384),  A  Rillito  Phase  Site  in  the  Avra 

Valley. 

W90-00143  6G 

RESOURCES  MANAGEMENT 

Selection  and  Application  of  Models  for  Non- 
point  Source  Pollution  and  Resource  Conserva- 
tion. 
W90-00012  5B 

Correspondence    Between    the    Distribution    of 
Fish    Assemblages    in    Wisconsin    Streams   and 
Omernik's  Ecoregions. 
W90-00520  2H 

Problems  of  Organization  in  the  Science,  Politics 

and  Management  of  Water. 

W90-00696  6B 

RESPIRATION 

Respiration  and  Osmoregulation  of  the  Estuarine 
Crab,  Rhithropanopeus  harrisii  (Gould):  Effects 
of  the  Herbicide,  Alachlor. 
W90-00278  5C 

Epilithon  and  Dissolved  Oxygen  Depletion  in 
the    Manawatu    River,    New    Zealand:    Simple 
Models  and  Management  Implications. 
W90-00414  5B 

Respiration  of  Chironomus  Larvae  (Diptera) 
from  Deep  and  Shallow  Waters  Under  Environ- 
mental Hypoxia  and  at  Different  Temperatures. 
W90-00595  2H 

Photosynthesis  and   Photorespiration  in  Fresh- 
water Green  Algae. 
W90-00606  2H 

Photosynthetic    Carbon    Assimilation    and    the 

Suppression  of  Photorespiration  in  the  Cyano- 
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Activity  of  Sea  Catfish,  Arius  felis. 

W90-00404  5C 

Effects  of  Copper  on  the  Ultrastructure  of  Scen- 
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Environmental  Effects  and  Fate. 
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Impact      of     Toxic      Chemicals      on      Local 
Wastewater  Treatment  Plant  and  the  Environ- 
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Effects  of  a  Spill  of  Bunker  Oil  on  the  Marine 
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Effects  of  Acidic  Precipitation,  03,  and  Soil  Mg 
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to (Ontario)  and  Toledo  (Ohio)  Harbours. 
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Measurements  of  Sediment  Toxicity  of  Autotro- 
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fluorescence  Microscopy. 
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Environmental  Impact  of  Aquaculture  and  the 
Effects  of  Pollution  on  coastal  Aquaculture  De- 
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Copper  Toxicity  and  Chemistry  in  the  Environ- 
ment: A  Review. 
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Adsorption  and  Release  of  Phosphate  from  Sedi- 
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Predicting  the  Fate  and  Effects  of  Chlorinated 
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Hydraulic  Conductivity  of  Three  Landfill  Clay 

Liners. 
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Acid   Rain    1986:   A   Handbook   for  States  and 
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of  Anionic  Surfactants  in  the  Marine  Environ- 
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Along  the  Atlantic  Coast  of  Morocco  Between 
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W90-(X)444  5B 

Estimation   of  Mixing  Rates  in   Western   Lake 
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grated Livestock-Fish  Farming  Systems. 
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Water  Solubility  Enhancements  of  DDT  and 
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State  of  an  Arid  Irrigation   Reservoir  Stalked 

with  Wastewater  Effluent  and  Storm  Induced 

Flows. 

W90-00544  5B 
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Chemical  and  Physical  Characteristics  of  Rain- 
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on  the  Reliability  of  the  Data. 
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Pollution  of  the  Coastal  Waters  of  Hong  Kong 
W90-00740  5fi 

Trace  Metals  and  Organochlorines  in  thl    ' 
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Assessment  of  Relative  Toxicity  of  Chlorinated 
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BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
DEPT.  OF  BIO-RESOURCE  ENGINEERING. 

Anaerobic-Aerobic  Biological  Treatment  of  a 
Mixture  of  Cheese  Whey  and  Dairy  Manure. 
W90-00527  5D 

BRUSSELS  WATER  BOARD  (BELGIUM). 

Removal  of  the  Typical  Isotopes  of  the  Cherno- 
byl Fall-Out  by  Conventional  Water  Treatment. 
W90-00824  5F 

BUDAPESTI  MUESZAKI  EGYETEM 
(HUNGARY).  DEPT.  OF  CHEMICAL 
TECHNOLOGY. 

Wet  Air  Oxidation  of  Toxic  Industrial  Effluents. 
W90-00772  5D 

BUNDESANSTALT  FUER 

GEWAESSERKUNDE,  KOBLENZ  (GERMANY, 
F.R.). 

Heat   and   Moisture   Losses   of  Heated   Rivers 

(Waerme     und     Feuchteabgabe     Aufgeheizter 

Fluesse). 

W90-00182  5B 

BUNDESGESUNDHEITSAMT,  BERLIN 
(GERMANY,  F.R.).  INST.  FUER  WASSER-, 
BODEN-  UND  LUFTHYGIENE. 

Results    of   the    Harmful    Effects    of   Selected 
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and  Solid  Wastes.  A  Proposed  Alternative  to 
EPA  SW  846  Method  3050 
W90-00541  5A 


CALIFORNIA  INST.  OF  TECH.,  PASADENA 
W.M.  KECK  LAB.  OF  ENVIRONMENTAL 
ENGINEERING  SCIENCE. 

Hydroxyalkylsulfonate  Formation:  Its  Role  as  a 
S(IV)  Reservoir  in  Atmospheric  Water  Drop- 
lets. v 
W90-00344                                                            5B 

Cloudwater    Chemistry    in     Sequoia    National 

Park 

W90-00345  2B 

OR^l 
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Francisco  Bay  (USA).   I.  Horizontal  Distribu- 
tions of  Salinity,  Suspended  Sediments,  and  Phy- 
toplankton  Biomass  and  Productivity 
W90-00784  2L 
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CENTRE  D'APPLICATION  DE  LEVALLOIS, 
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CENTRE  D'ETUDES  ET  DE  RECHERCHES 
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COLORADO  DIV.  OF  WILDLIFE,  GRAND 
JUNCTION. 

Proposed  Biological  Management  of  Mysis  re- 
licta  in  Colorado  Lakes  and  Reservoirs. 
W90-00614  81 

COLORADO  SCHOOL  OF  MINES,  GOLDEN. 

Towards  a  Standard  Method  for  the  Measure- 
ment of  Organic  Carbon  in  Sediments. 
W90-00861  7B 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  AGRONOMY. 

Water    Treatment    Sludge    Influence    on    the 

Growth  of  Sorghum-Sudangrass. 

W90-00566  5E 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Diffusion    of    Inorganic    Chemical    Species    in 

Compacted  Clay  Soil. 

W90-00875  5B 

COLORADO  UNIV.  AT  BOULDER.  DEPT.  OF 
ENVIRONMENTAL,  POPULATION,  AND 
ORGANISMIC  BIOLOGY. 

Concentration  and  Transport  of  Dissolved  and 
Suspended  Substances  in  the  Orinoco  River. 
W90-00303  2J 

COLORADO  UNIV.,  COLORADO  SPRINGS. 

Status  Report  on  Flood  Warning  Systems  in  the 

United  States. 

W90-00452  6F 

COMMISSION  OF  THE  EUROPEAN 
COMMUNITIES,  ISPRA  (ITALY).  JOINT 
RESEARCH  CENTRE. 

Behavior  of  Cd,  Pb,  and  Cu  in  the  Marine  Del- 
taic Area  of  the  Po  River  (North  Adriatic  Sea). 
W90-00815  5B 


Flow  Cytometry  for  Algal  Studies. 
W90-0O9O3 
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COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  SOILS. 

Predicting  the  Average  Movement  of  Reactive 

Solutes  in  Soils. 

W90-00506  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  WATER 
AND  LAND  RESOURCES. 

Minimum  Data  Sets:  Hydrological  Applications. 
W90-00103  3F 
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New  Objective  Method  for  Spatial  Interpolation 
of  Meteorological  Variables  from  Irregular  Net- 
works Applied  to  the  Estimation  of  Monthly 
Mean  Solar  Radiation,  Temperature,  Precipita- 
tion and  Windrun. 
W90-00108  7C 

Simulation    Model    for    Multiple    Crops    in    a 
Rainfed  Rice-Based  Cropping  System. 
W90-00116  2B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
GLEN  OSMOND  (AUSTRALIA).  DIV.  OF 
WATER  RESOURCES. 

Calibration  of  Frequency-Domain  Electromag- 
netic Induction  Meters  and  their  Possible  Use  in 
Recharge  Studies. 
W90-00365  7B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION 
GRIFFITH  (AUSTRALIA).  CENTRE  FOR 
IRRIGATION  RESEARCH. 

Risk  Analysis  of  Wheat  Yields  in  Relation  to 
Cultivar  Maturity  and  Climatic  Variability  in 
Semi-Arid  Areas,  Using  a  Crop  Growth  Model 
W90-00114  3F 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION 
HOBART  (AUSTRALIA).  DIV.  OF 
OCEANOGRAPHY. 

Accumulation  of  poly-beta-hydroxybutyrate  in  a 
Methane-enriched,  Halogenated  Hydrocarbon- 
degrading  Soil  Column:  Implications  for  Micro- 
bial Community  Structure  and  Nutritional 
Status. 
W90-00725  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION 
ST.  LUCIA  (AUSTRALIA).  DIV.  OF 
TROPICAL  CROPS  AND  PASTURES. 

Use  of  Climatic  Data  to  Classify  and  Compare 

Environments. 

W90-00106  2B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION 
SUTHERLAND  (AUSTRALIA).  ANALYTICAL 
CHEMISTRY  SECTION. 

Effect  of  Culture  Medium  on  Metal  Toxicity  to 
the  Marine  Diatom  Nitzschia  closterium  and  the 
Freshwater  Green  Alga  Chlorella  pyrenoidosa 
W90-00425  5A 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION 
WEMBLEY  (AUSTRALIA).  DIV.  OF  WATER ' 
RESOURCES. 

Regional  Evaporation  Project:   Processing  and 

Archiving  of  Field  Data. 

W90-00080  2D 

REMISS:    Research    Management    Information 

System. 

W90-00129  1QD 

Some  Basic  Information  for  the  Management  of 
Urban  Lakes  near  Perth,  Western  Australia 
W90-00130  '    5G 

Depth    Distribution   of  an    Applied   Tracer   in 

Groundwater  Field  Experiments 

W90-00933  2F 

Algorithm  for  the  Interpretation  of  Groundwat- 
er Field  Experiments. 
W90-OO934  2F 

CONCAWE,  THE  HAGUE  (NETHERLANDS). 

Field  Guide  to  the  Application  of  Dispersants  to 

Oil  Spills. 

W90-00140  5G 
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CONNECTICUT  UNIV.,  NOANK.  MARINE 
RESEARCH  LAB. 

Effect  of  Bacteria  and  Bioturbation  by  Clymen- 
ella  torquata  on  Oil  Removal  from  Sediment 
W90-00819  5B 

COPENHAGEN  UNIV.,  HILLEROED 
(DENMARK).  DET  FERSKVANDS 
BIOLOGISKE  LAB. 

Environmental    Variables   and    their   Effect   on 
Photosynthesis  of  Aquatic  Communities 
W90-00601  2H 

CORNELL  UNIV.,  ITHACA,  NY.  DEFT  OF 
AGRONOMY. 

Predation  and  Inhibitors  in  Lake  Water  Affect 
the  Success  of  Inoculation  to  Enhance  Biodegra- 
dation  of  Organic  Chemicals. 
W90-00539  5B 

CORVALLIS  ENVIRONMENTAL  RESEARCH 
LAB.,  OR. 

Survival,  Reproduction  and  Bioconcentration  in 

Invertebrates  and  Fish  Exposed  to  Hexachloro- 

benzene. 

W90-00312  5B 

COUNCIL  FOR  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PRETORIA 
(SOUTH  AFRICA).  DIV.  OF  WATER 
TECHNOLOGY. 

Detection  of  Endotoxins  in  Reclaimed  and  Con- 
ventionally Treated  Drinking  Water 
W90-00830  5A 

CUKUROVA  UNIV.,  ADANA  (TURKEY) 
DEPT.  OF  CIVIL  ENGINEERING. 

Storage-Yield  Relationships  for  Reservoirs  by  a 
Sequential-Operation  Algorithm  and  Compari- 
sons with  Gould's  Probability  Matrix  Method 
W90-0O576  '     2H 

DALHOUSIE  UNIV.,  HALIFAX  (NOVA 
SCOTIA).  DEPT.  OF  OCEANOGRAPHY. 

Fractionation  of  Particulate  Matter,  the  Trace 
Metals  Cu,  Cd,  and  Zn,  and  Lipids  in  Foam  and 
Water  Below  Niagara  Falls. 
W90-00838  2K 

DAMES  AND  MOORE,  PHOENIX,  AZ. 

Historical  Archaeological  Investigations  at  Dam 
Construction  Camps  in  Central  Arizona:  Second 
Annual  Report. 
W90-00149  6G 

DAMES  AND  MOORE,  SAN  FRANCISCO,  CA 

Diversion    Project    Alleviates    Saltwater    Intru- 
sion. 
W90-00798  5G 

DELAWARE  UNIV.,  LEWES.  COLL.  OF 
MARINE  STUDIES. 

Sedimentary  Flux  of  Nutrients  at  a  Delaware 
Salt  Marsh  Site:  A  Geochemical  Perspective 
W90-00301  2L 

Determination  of  the  Isotopic  Composition  of 
Ammonium-Nitrogen  at  the  Natural  Abundance 
Level  from  Estuarine  Waters. 
W90-00693  7B 

DELAWARE  UNIV.,  NEWARK.  COLL.  OF 
MARINE  STUDIES. 

Tidally  Generated  Residual  Currents  in  a  Sea 
Level    Canal    or    Tidal    Strait    with    Constant 
Breadth  and  Depth. 
W90-00322  2L 

DELAWARE  UNIV.,  NEWARK.  DEPT  OF 
CIVIL  ENGINEERING. 

Evaluation  of  the  Streaming  Current  Detector- 

I.  Use  in  Jar  Tests. 
W90-00901  5F 

Evaluation  of  the  Streaming  Current  Detector- 

II.  Continuous  Flow  Tests. 
W90-00902  5F 


DEPARTMEN]  Of  ENERGY,  M.w  yoRK 
ENVIRONMENTAL  MEASUREMENT!  LAB. 
Iracc    Element    Concentration*   in    Pub   from 

Three    Adirondack    Lakes    with    Different    pH 

Values. 

W9O-O0800  5B 

DEPARTMENT  OF  fisheries  and 
OCEANS,  BURLINGTON  (ONTARIO). 

Temporal  and  Spatial  Variability  in  Sediment 
and  Phosphorus  Loads  to  Lake  Simcoe,  Ontario 
W90-W845  5£j 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  BURLINGTON  (ONTARIO)   GREAT 
LAKES  LAB.  FOR  FISHERIES  AND 
AQUATIC  SCIENCES. 

Sediment   Toxicity   Testing   in   Two   Areas  of 
Concern  of  the  Laurentian  Great  Lakes:  Toron- 
to (Ontario)  and  Toledo  (Ohio)  Harbours 
W90-00727  5C 

Sensitive  Screening  Bioassay  technique  for  the 
Toxicological  Assessment  of  Small  Quantities  of 
Contaminated  Bottom  or  Suspended  Sediments 
W90-O0736  7B 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  JOHN'S  (NEWFOUNDLAND) 
SCIENCE  BRANCH. 

Atlantic  Salmon  (Salmo  salar)  Smolt  Production 
in  a  Newfoundland  River  System  Characterized 
by  Lacustrine  Habitat. 
W90-0O407  8, 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA) 
FRESHWATER  INST. 

Population  Dynamics  of  Unexploited  Lake  Whi- 
tefish  (Coregonus  clupeaformis)  in  One  Experi- 
mentally Fertilized  Lake  and  Three  Exploited 
Lakes. 
W90-00611  gI 

DEPARTMENT  OF  GEOGRAPHY  AND 
REGIONAL  DEVELOPMENT,  UNIVERSITY 
OF  ARIZONA,  TUCSON,  AZ  85721. 

Water  Farms  and  Transfer  Conflicts  in  Arizona, 
USA:  A  Proposed  Resolution  Process 
W90-00453  6E 

DEPARTMENT  OF  PRIMARY  INDUSTRY 
CANBERRA  (AUSTRALIA). 

Water  Research  in  Australia:  Current  Projects 

1987. 

W90-00146  9C 

Water  Research  in  Australia:  Current  Projects 

1988. 

W90-00147  9C 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

Epilithon  and  Dissolved  Oxygen  Depletion  in 
the    Manawatu    River,    New    Zealand:    Simple 
Models  and  Management  Implications. 
W90-00414  5B 

DEPT.  OF  GEOGRAPHY  AND  PLANNING, 

EAST  CAROLINA  UNIVERSITY, 

GREENVILLE,  NC  27858. 

Evaluation  of  the  Factors  Determining  the  Ef- 
fectiveness of  Water  Quality  Buffer  Zones. 
W90-00359  5G 

DETOX,  INC.,  DAYTON,  OH. 

Onsite    Biological    Treatment    of  an    Industrial 
Landfill   Leachate:   Microbiological   and   Engi- 
neering Considerations. 
W90-00468  5D 
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DETROIT  WATER  AND  SEWERAGE  DEPT., 
MI. 

Response  of  Muskingum  Equation  to  Step  Input. 
W90-00896  2E 

DEUTSCHE  FORSCHUNGS-  UND 
VERSUCHSANSTALT  FUER  LUFT-  UND 
RAUMFAHRT  E.V.,  OBERPFAFFENHOFEN 
GERMANY,  F.R.). 

Role  of  Health-Based  Criteria  Development  in 
USATHAMA's  Installation  Restoration  Pro- 
gram. 
W90-00243 
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DEUTSCHE  WISSENSCHAFTLICHE 
GESELLSCHAFT  FUER  ERDOEL,  ERDGAS 
UND  KOHLE  E.V.,  HAMBURG  (GERMANY, 
F.R.). 

Fate  and  Effects  of  Crude  Oil,  Dispersants,  and 
Chemically  Dispersed  Oil  in  a  Wadden  Sea  Eco- 
system: Chemical  Analyses  (Einfluss  und  Aus- 
wirkungen  von  Rohoel,  Dispergatoren  und  Che- 
misch  Dispergiertem  Oel  auf  das  Oekosystem 
Wattenmeer:  Chemische  Analysesn). 
W90-00261  5B 

DEUTSCHES  HYDROGRAPHISCHES  INST., 
HAMBURG  (GERMANY,  F.R.). 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1984  (Ueberwachung  des  Meeres:  Bericht  fuer 
dasJahr  1984). 
W90-00263  5A 

Monitoring  of  the  Sea:  Report  on  the  Activities 
in  1983  (Ueberwachung  des  Meeres:  Bericht  fuer 
das  Jahr  1983). 
W90-00264  5A 

DIRECTION  DE  L'AMENAGEMENT  ET  DE 
L'ENVIRONNEMENT,  BORDEAUX 
(FRANCE). 

Study  of  the  Sedimentological  and  Rheological 
Properties  of  Fluid  Mud  in  the  Fluvio-estuarine 
System  of  the  Gironde  Estuary. 
W9O-0O518  2  J 

DONOHUE  AND  ASSOCIATES,  INC., 
SHEBOYGAN,  WI. 

Nitrogen  Removal  Works  Year-Round. 
W90-0O552  5D 

DOW  CHEMICAL  CO.,  MIDLAND,  MI.  DEPT. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Ozone  Consumption  Kinetics  in  Filtered  Acti- 
vated Sludge  Effluents:  A  Modified  Approach. 
W90-00907  5D 

DOW  CORNING  CORP.,  MIDLANDS,  MI. 
HEALTH  AND  ENVIRONMENTAL  SCIENCES 
DEPT. 

Piscine     Bioconcentration     Characteristics     of 

Cyclic  and  Linear  Oligomeric  Permethylsilox- 

anes. 

W90-00553  5B 

DRESSER  INDUSTRIES,  INC., 
CONNERSVILLE,  IN.  ROOTS  DIV. 

Spinning  Air  Blasts  Operating  Costs. 
W9O-0O668  5D 

DUKE  UNIV.,  BEAUFORT,  NC.  MARINE 
LAB. 

Respiration  and  Osmoregulation  of  the  Estuarine 
Crab,  Rhithropanopeus  harrisii  (Gould):  Effects 
of  the  Herbicide,  Alachlor. 
W9O-0O278  5C 

DUKE  UNIV.,  DURHAM,  NC.  SCHOOL  OF 
FORESTRY  AND  ENVIRONMENTAL 
STUDIES. 

Field  Technique   for   Measuring   Wetland   Soil 

Parameters. 

W9O-0O386  2H 


DURBAN-WESTVILLE  UNIV.  (SOUTH 
AFRICA).  DEPT.  OF  CIVIL  ENGINEERING. 

Operation  of  Water  Supply  Reservoirs  by  'Con- 
trol Bands'  Derived  by  Simulation. 
W90-00941  4A 

E.V.S.  CONSULTANTS  LTD.,  NORTH 
VANCOUVER  (BRITISH  COLUMBIA). 

Current   Approaches   to   Developing   Sediment 

Quality  Criteria. 

W90-00311  5  A 

EAST  CHINA  INST.  OF  CHEMICAL 
TECHNOLOGY,  SHANGHAI.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

New   Method  of  Design  of  Steam-Distillation 

Treatment  of  Wastewater. 

W90-00837  5D 

EAST  CHINA  SEA  DIVISION  FOR 
ENVIRONMENTAL  PROTECTION 
MANAGEMENT,  SOA,  SHANGHAI,  CHINA. 

Geochemical  Behavior  of  Mercury  in  Sediments 
of  Changjiang    River   Estuary   and   Hangzhou 
Bay,  (in  Chinese). 
W90-00373  5B 

EASTERN  RESEARCH  GROUP,  INC., 
ARLINGTON,  MA. 

Technical    and    Economic    Data    Development 

Concerning  the  LUST  Program. 

W90-00249  5G 

ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  DC.  COMMODITY 
ECONOMICS  DIV. 

Benefits   and  Costs  of  Agricultural   Nonpoint- 
Source    Pollution    Controls:    The    Case   of   St. 
Albans  Bay. 
W90-00330  5G 

EHIME  UNIV.,  MATSUYAMA  (JAPAN). 
DEPT.  OF  ENVIRONMENT  CONSERVATION. 

Persistent  Organochlorines  in  Japanese  Coastal 
Waters:  An  Introspective  Summary  from  a  Far 
East  Developed  Nation. 
W90-00745  5B 

EIDGENOESSISCHE  ANSTALT  FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG  UND 
GEWAESSERSCHULTZ,  DUEBENDORF 
(SWITZERLAND). 

Behaviour  and  Modelling  of  NTA  Degradation 

in  Activated  Sludge  Systems. 

W90-00775  5D 

Use    of    Sludge-Only    Landfills    as    Historical 
Records  of  Persistent  Organic  Chemicals  and 
Heavy  Metals  in  Sewage  Sludge. 
W90-00915  5E 

ELECTRIC  POWER  RESEARCH  INST.,  PALO 
ALTO,  CA.  ENVIRONMENTAL  SCIENCE 
DEPT. 

Effectiveness  of  Liming  to  Mitigate  Lake-Water- 
shed Acidification. 
W90-00065  5G 

ENEA,  LA  SPEZIA  (ITALY).  CENTRO 
RICHERCHE  ENERGIA  AMBIENTE. 

Apparatus  for  the  In-Situ  Determination  of  Phy- 
sico-Chemical  Parameters  Across  the  Sediment- 
Water  Interface. 
W90-00504  7B 

Environmental  Investigation  of  a  Marine  Coastal 
Area:  Gulf  of  Gaeta  (Tyrrhenian  Sea). 
W90-OO7O9  2L 

ENGINEERING-SCIENCE,  INC.,  ATLANTA, 
GA. 

Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  I. 
W90-00132  5  A 


Installation  Restoration  Program  Phase  II-Con- 
firmation  Quantification,  Stage  2.  Volume  II. 
W90-00133  7C 

ENVIRONMENT  AMERICA,  INC.,  AUGUSTA, 
GA. 

Microbial  Life  in  the  Terrestrial  Subsurface  of 
Southeastern  Coastal  Plain  Sediments. 
W90-00464  2G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  DRINKING  WATER 
RESEARCH  DIV. 

Point-of-Use/Point-of-Entry    Systems    for    Re- 
moving VOCs  from  Drinking  Water. 
W90-00137  5F 

Health   Effects   of  Drinking   Water   Treatment 

Technologies. 

W90-00177  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  ENVIRONMENTAL 
CRITERIA  AND  ASSESSMENT  OFFICE. 

Health  and  Environmental  Effects  Profile  for 

Pyrene. 

W9O-O0O89  5C 

Health  and   Environmental   Effects  Profile  for 

Benzo(k)Fluoranthene. 

W90-00236  5C 

Health  and  Environmental   Effects  Profile  for 

Phenanthrene. 

W90-00239  5C 

Health  and  Environmental   Effects  Profile  for 

Niagara  Blue  4B. 

W90-00247  5C 

Health  and  Environmental  Effects  Profile  for 

Phthalic  Acid  Esters  (PAEs). 

W90-00253  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  MICROBIOLOGICAL 
TREATMENT  BRANCH. 

Comparisons  of  Various  Filtration  Media. 
W90-0O238  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
KOWLOON  (HONG  KONG). 

Effects  of  a  Spill  of  Bunker  Oil  on  the  Marine 
Biological  Communities  in  Hong  Kong. 
W90-00515  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
SEATTLE,  WA.  OFFICE  OF  GROUND 
WATER. 

Resource  Document:  For  the  Consideration  of 
the  Tulalip  Aquifer  as  a  Sole  Source  Aquifer. 
W90-00144  2F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  INDUSTRIAL 
TECHNOLOGY  DIV. 

Development  Document  for  Final  Effluent 
Guidelines  and  New  Source  Performance  Stand- 
ards for  the  Ore  Mining  and  Dressing  Point 
Source  Category:  Gold  Placer  Mine  Subcatego- 
ry- 
W90-00096  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF 
EMERGENCY  AND  REMEDIAL  RESPONSE. 

Superfund  Record  of  Decision  (EPA  Region  2) 
Love  Canal,  Niagara  Falls,  New  York,  October 
1987.  Second  Remedial  Action. 
W90-0O235  5G 
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ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
SUPPLY. 

Drinking  Water  Standards  and  Risk  Assessment 
W90-00922  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  SCIENCE  ADVISORY 
BOARD. 

Drinking   Water  Criteria   Document   for   Poly- 
chlorinated  Biphenyls  (PCBs):   1987  Review  of 
the  Draft  Final. 
W90-00085  5G 

Review  of  the  Selenium  Health  Criteria  Docu- 
ment. 
W90-OOO9O  so 

ENVIRONMENTAL  PROTECTION  SERVICE, 
BURLINGTON  (ONTARIO).  WASTE  WATER 
TECHNOLOGY  CENTRE. 

Dynamic  Modelling  of  Trace  Contaminant  Re- 
moval in  a  Municipal  Sewage  Treatment  Plant. 
W90-00778  5D 

ENVIRONMENTAL  PROTECTION  SERVICE, 
EDMONTON  (ALBERTA).  WESTERN  AND 
NORTHERN  REGION. 

Simple   Techniques   for   Source    Reduction   of 
Wastes  from  Metal  Plating  Operations. 
W90-00460  5D 

ENVIRONMENTAL  RESEARCH  LAB., 
ATHENS,  GA. 

Development,  Testing,  and  Applications  of  Non- 
point  Source  Models  for  Evaluation  of  Pesti- 
cides Risk  to  the  Environment. 
W90-00020  5C 

ENVIRONMENTAL  RESEARCH  LAB.- 
DULUTH,  MN. 

Contamination  of  Fish  by  2,3,7,8-Tetrachlorodi- 

benzo-P-Dioxin:  A  Survey  of  Fish  from  Major 

Watersheds  in  the  Untied  States. 

W90-00481  5C 

Chronic  Effects  of  Low  pH  and  Elevated  Alu- 
minum on  Survival,  Maturation,  Spawning  and 
Embryo-Larval    Development   of  the   Fathead 
Minnow  in  Soft  Water. 
W90-00813  5C 

ESSEX  UNIV.,  COLCHESTER  (ENGLAND) 
DEPT.  OF  BIOLOGY. 

Acidification  and  Otter  (Lutra  lutra)  Distribu- 
tion in  Scotland. 
W90-00816  5C 

EUROCONSULT,  ARNHEM 
(NETHERLANDS). 

Salt    Intrusion    Model    for    High-Water    Slack, 

Low-Water  Slack,  and  Mean  Tide  on  Spread 

Sheet. 

W9O-0O351  7C 

EXETER  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Particle  Size  Characteristics  of  Fluvial  Suspend- 
ed Sediment:  An  Overview 
W90-00706  2J 

FENG  CHIA  UNIV.,  TAICHUNG  (TAIWAN) 
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Rapid  Biological  Clean-up  of  Soils  Contaminat- 
ed with  Lubricating  Oil. 
W90-00765  5G 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Performance    Evaluation   of   Biofilm    Reactors 

Using  Graphical  Techniques. 

W90-00416  5D 

Operational  Control  of  an  Anaerobic  GAC  Re- 
actor Treating  Hazardous  Wastes. 
W90-00761  5D 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Fate  of  Chlorobenzenes  and  Permethrins  During 
Anaerobic  Sewage  Sludge  Digestion. 
W90-00470  5D 

Modelling  of  Nitrification  at  the  Mogden  Treat- 
ment Works. 
W90-00774  5D 

Behaviour  of  Phthalic  Acid  Esters  During  Batch 

Anaerobic  Digestion  of  Sludge. 

W90-00832  5D 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
PUBLIC  HEALTH  ENGINEERING  LAB. 

Degradation  of  Phenol,  Selected  Chlorophenols 
and  Chlorophenoxy  Herbicides  During  Anaero- 
bic Sludge  Digestion. 
W90-00497  5D 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Detection  of  Moisture  Stress  by  Indicator  Plots- 

A  Simulation. 

W90-00574  21 
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ISTITUTO  Dl  RICERCA  SULLE  ACQUE,  ROME  (ITALY). 


INDIAN  INST.  OF  TECH.,  KANPUR.  DEPT. 
OF  CIVIL  ENGINEERING. 

Anaerobic-aerobic     Treatment     of     Distillery 

Wastes. 

W90-00644  5D 

INDIAN  INST.  OF  TECH.,  NEW  DELHI. 
CENTRE  FOR  RURAL  DEVELOPMENT  AND 
APPROPRIATE  TECHNOLOGY. 

Removal  of  some  Heavy  Metals  from  Polluted 
Water  by  Aquatic  Plants:  Studies  on  Duckweed 
and  Water  Velvet. 
W9O-0O528  5D 

INDIANA  DEPT.  OF  ENVIRONMENTAL 
MANAGEMENT,  OFFICE  OF  WATER 
MANAGEMENT,  INDIANAPOLIS,  IN. 

Indiana  Water  Quality    1987:   Monitor   Station 

Records,  Rivers  and  Stream. 

W90-0OO79  5B 

INDIANA  DEPT.  OF  ENVIRONMENTAL 
MANAGEMENT,  OFFICE  OF  WATER 
MANAGEMENT,  INDIANAPOLIS,  IN  46224. 

Indiana  Water  Quality    1986:   Monitor   Station 

Records-Rivers  and  Streams. 

W90-00127  2E 

INDIANA  UNIV.,  BLOOMINGTON.  SCHOOL 
OF  PUBLIC  AND  ENVIRONMENTAL 
AFFAIRS. 

Conflict,  Controversy,  and  Compromise:  The 
Concho  Water  Snake  (Nerodia  harteri  paucima- 
culata)  versus  the  Stacy  Dam  and  Reservoir. 
W90-00454  6G 

INDIANA  UNIV.-PURDUE  UNIV.  AT  FORT 
WAYNE.  DEPT.  OF  BIOLOGICAL  SCIENCES. 

Bacterial   Community   Structure   and   Function 

along  a  Heavy  Metal  Gradient. 

W90-00394  5C 

INDUSTRIAL  TOXICOLOGY  RESEARCH 
CENTRE,  LUCKNOW  (INDIA). 

Toxicity  of  Linear  Alkyl  Benzene  Sulphonate  on 

some  Aquatic  Plants. 

W90-00642  5C 

INSTTTUT  DE  RECHERCHES  CHIMIQUES, 
TERVUREN  (BELGIUM). 

Relation  Between  the  Molecular  Structure  and 
the  Adsorption  of  Arylcarbamate,   Phenylurea 
and  Anilide  Pesticides  in  Soil  and  Model  Organ- 
ic Adsorbents. 
W90-00476  5B 

INSTITUT  FRANCAIS  DE  RECHERCHE 
POUR  SEXPLOITATION  DE  LA  MER, 
BREST.  DEPT.  ENVIRONNEMENT 
LITTORAL. 

Organic  Pollutants  in  Urban  Sewage  and  Pollut- 
ant Inputs  to  the  Marine  Environment.  Applica- 
tion to  the  French  Shoreline  (Les  Pollutants 
Organiques  dans  les  Effluents  Llrbains  et  Ap- 
ports  Pollutants  dans  le  Milieu  Marin.  Cas  du 
Littoral  Francais). 
W9O-0O9O6  5B 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Testing  Readsorption  of  Trace  Elements  during 
Partial  Chemical  Extractions  of  Bottom  Sedi- 
ments. 
W9O-0O690  5  A 

Partitioning  of  Zinc  Between  the  Water  Column 

and  the  Oxic  Sediments  in  Lakes. 

W90-00853  5B 

Evaluation    of   Groundwater    Vulnerability    to 

Pesticides:  A  Comparison  Between  the  Pesticide 

DRASTIC    Index    and    the    PRZM    Leaching 

Quantities. 

W90-00877  5B 


INSTITUT  PASTEUR  DE  LYON  (FRANCE). 

Acute    Toxicity    of   Nitrophenols    to    Daphnia 
magna  (Toxicite  Aigue  des  Nitrophenols  vis-a- 
vis de  Daphnia  magna). 
W90-00672  5C 

INSTITUTE  OF  BIOLOGY  OF  THE 
SOUTHERN  SEAS,  SEVASTOPOL  (USSR). 
Contribution  of  Picoplankton  to  Primary  Pro- 
duction and  the  Content  of  Chlorophyll  'a'  in 
Eutrophic  Waters  as  Exemplified  by  Sevastopol 
Bay. 
W90-00547  2H 

INSTITUTE  OF  FLOOD  CONTROL  AND 
DRAINAGE  RESEARCH,  DACCA 
(BANGLADESH). 

Groundwater  Table  Simulation  Under  Different 

Rice  Irrigation  Practices. 

W90-00879  3F 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Storm  Period  Hydrochemical   Response  in  an 

Unforested  Scottish  Catchment. 

W90-OO937  5B 

INSTITUTE  OF  MARINE  ENVIRONMENTAL 
PROTECTION,  DALIAN  (CHINA). 

Marine  Pollution  Legislation  in  China:  Retro- 
spect and  Prospect. 
W9O-0O743  5G 

INSTITUTE  OF  SCIENCE,  NAGPUR  (INDIA). 
DEPT.  OF  CHEMISTRY. 

Separation  of  Metal  Ions  in  Tube  Well  Water 
Samples  by  Thin  Layer  Partition  Chromatogra- 
phy. 
W90-OO864  5A 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
HUNTINGDON  (ENGLAND).  MONKS  WOOD 
EXPERIMENTAL  STATION. 

Lead  and  Cadmium  in  Stone  Loach  (Noema- 
cheilus  barbatulus  L.)  from  Three  Rivers  in  Der- 
byshire. 
W90-00684  5B 

INSTITUTUL  ROMAN  DE  CERCETARI 
MARINE,  CONSTANTA  (ROMANIA). 

Present  State  of  Seaweed  Production  along  the 

Romanian  Black  Sea  Shore. 

W90-00673  2L 

INTERA  TECHNOLOGIES  LTD.,  CALGARY 
(ALBERTA). 

Maximum  Entropy  Spectra  for  Regional   Pre- 
cipitation Analysis  and  Forecasting. 
W90-0O575  2B 

INTERNATIONAL  BANK  FOR 
RECONSTRUCTION  AND  DEVELOPMENT, 
WASHINGTON,  DC.  AGRICULTURE 
PRODUCTION  AND  SERVICES  DIV. 

Future  Irrigation  Prospects  and  Actions  in  De- 
veloping Countries. 
W90-00888  3F 

INTERNATIONAL  CENTER  FOR  LIVING 
AQUATIC  RESOURCES  MANAGEMENT, 
MANILA  (PHILIPPINES). 

Environmental  Impact  of  Aquaculture  and  the 
Effects  of  Pollution  on  coastal  Aquaculture  De- 
velopment in  Southeast  Asia. 
W90-00744  5C 

INTERNATIONAL  CROPS  RESEARCH  INST. 
FOR  THE  SEMI-ARID  TROPICS, 
PATANCHERU  (INDIA). 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  I.  Root  and 
Shoot  Growth. 
W90-00317  3F 


INTERNATIONAL  JOINT  COMMISSION- 
UNITED  STATES  AND  CANADA, 
WASHINGTON,  DC. 

Impacts  of  a  Proposed  Coal  Mine  in  the  Flat- 
head River  Basin. 
W90-00128  4C 

INTERNATIONAL  RICE  RESEARCH  INST., 
LOS  BANOS,  LAGUNA  (PHILIPPINES). 

Application  of  Agrometeorological  Information 
in  Relation  to  Rice-Based  Cropping  Patterns  in 
Southeast  Asia. 
W90-00104  3F 

INTERNATIONAL  RICE  RESEARCH  INST., 
LOS  BANOS,  LAGUNA  (PHILIPPINES). 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Evaluating  the  Performance  of  Tank  Irrigation 

Systems. 

W90-00400  3F 

INTERNATIONAL  RICE  RESEARCH  INST., 
LOS  BANOS,  LAGUNA  (PHILIPPINES). 
WATER  MANAGEMENT  DEPT. 

Characterizing    Flood-Prone    Rice    Areas    and 

Predicting  Flooding  Hazards. 

W90-00368  2E 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRONOMY. 

Canopy  Shading  Effects  on  Soil  Heat  and  Water 

Flow. 

W90-00378  2G 

Gypsum  Occurrence  in  Soils  on  the  Margin  of 
Semipermanent  Prairie  Pothole  Wetlands. 
W90-00383  2K 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
ANIMAL  ECOLOGY. 

In  Situ  Nutrient  Enrichment  Experiments  with 

Periphyton  in  Agricultural  Streams. 

W90-00401  4C 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
BOTANY. 

Photosynthesis  and  Photorespiration  in  Fresh- 
water Green  Algae. 
W90-00606  2H 

IOWA  UNIV.,  IOWA  CITY.  DEPT.  OF 
CHEMICAL  AND  MATERIALS 
ENGINEERING. 

Evaluation  of  the  Effect  of  Reductions  in  Ambi- 
ent Levels  of  Primary  Pollutants  on  Sulfate  and 
Nitrate  Wet  Deposition. 
W90-00346  5B 

ISRAEL  OCEANOGRAPHIC  AND 
LIMNOLOGICAL  RESEARCH  LTD.,  HAIFA. 

Effect  of  Pollution  on  the  Bacterial  Community 
Structure  in  the  Coastal  Waters  of  the  Eastern 
Mediterranean  Sea. 
W90-00286  5C 

ISTITUTO  DI  BIOFISICA,  PISA  (ITALY). 

Contribution  of  Mercury  from  Thermal  Springs 

to    the    Environmental    Contamination    of   Mt. 

Amiata. 

W90-00647  5B 

ISTITUTO  DI  RICERCA  SULLE  ACQUE, 
BRUGHERIO  (ITALY). 

Distribution     of    Nutrients,     Trace     Elements, 
PAHs   and    Radionuclides   in    Sediment    Cores 
from  Lake  Varese  (N.  Italy). 
W90-0O712  5B 

ISTITUTO  DI  RICERCA  SULLE  ACQUE, 
ROME  (ITALY). 

Nutrient  Remobilization  Processes  at  the  Tiber 

River  Mouth  (Italy). 

W90-00719  5B 
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ISTITUTO  ITALIANO  Dl  IDROBIOLOGIA,  NOVARA. 


ISTITUTO  ITALIANO  UI  IDROBIOLOGIA, 
NOVARA. 

Uncertainty  in  Description  of  Sediment  Chemi- 
cal Composition. 
W90-00731  7B 

ISTITUTO  SPERIMENTALE  PER  LO  STUDIO 
E  LA  DIFESA  DEL  SUOLO,  FLORENCE 
(ITALY). 

Influence  of  Cattle-Feedlot  Manure  on  Aggre- 
gate Stability,  Plastic  Limit  and  Water  Relations 
of  Three  Soils  in  North-Central  Italy. 
W90-00531  5E 

JAMES  COOK  UNIV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
DEPT.  OF  ZOOLOGY. 

Standing    Crop    and    Processing   of   Rainforest 
Litter  in  a  Tropical  Australian  Stream. 
W90-00593  2H 

JEFFERSON  PARISH  DEPT.  OF  PUBLIC 
UTILITIES,  LA. 

Granular    Activated    Carbon    Adsorption    with 
On-Site  Infrared  Furnace  Reactivation. 
W90-00248  5F 

JOENSUU  UNIV.  (FINLAND).  DEPT.  OF 
BIOLOGY. 

Retention  of  Mercury  in  Sediments  of  the  Baltic 

Sea  Near  Oulu,  Finland. 

W90-00561  5B 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  GEOGRAPHY  AND 
ENVIRONMENTAL  ENGINEERING. 

Biotransformation    of    Aromatics    in    Strip-Pit 

Pond. 

W90-00657  5B 

JOYCE  ENGINEERING,  INC.,  PRINCETON, 
WV. 

How  to  Monitor  Groundwater  at  a  Municipal 

Solid  Waste  Facility. 

W90-00796  5A 

JUNE  LAKE  PUBLIC  UTILITY  DISTRICT, 
CA. 

Slip-Lining     Avoids     Replacement     of    Break- 
Plagued  Sewer  Force  Main. 
W90-00794  5D 

JYVAESKYLAE  UNIV.  (FINLAND).  DEPT.  OF 
BIOLOGY. 

Leaching  of  N  and  C  from  Birch  Leaf  Litter  and 
Raw  Humus  with  Special  Emphasis  on  the  Influ- 
ence of  Soil  Fauna. 
W90-00961  2K 

KANAZAWA  UNIV.  (JAPAN).  DEPT.  OF 
CHEMISTRY. 

Leakage  of  Mercury  From  Chelate  Resin  Col- 
umns by  Chelate  Detaching. 
W90-00489  5D 

KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

Zinc  Movement  in  Sewage-Sludge-Treated  Soils 
as    Influenced    by    Soil    Properties,    Irrigation 
Water  Quality,  and  Soil  Moisture  Level. 
W90-00640  5E 

KAO  CORP.,  TOCHIGI  (JAPAN).  RESEARCH 
LABS. 

Quantitative  Structure-Toxic  Activity  Relation- 
ship of  Fatty  Acids  and  the  Sodium  Salts  to 
Aquatic  Organisms. 
W90-00442  5C 

KARLSRUHE  UNIV.  (GERMANY,  F.R.). 
FAKULTAET  FUER  BAUINGENIEUR-  UND 
VERMESSUNGSWESEN. 

Calculations  of  Dispersion  Processes  in  Ground- 
water by  the  Method  of  Finite  Elements  (Ber- 
echnung  von  Ausbreitungsvorgaengen  im 
Grundwasser  mit  der  Methode  der  Finiten  Ele- 
mente) 
W90-0O187  5B 


KARLSRUHE  UNIV.  (GERMANY,  F.Rj.  INST. 
FUER  BODENMECHANIK  UND 
FELSMECHANIK. 

Filtration  Behaviour  of  Soil  Filters  (Filtrations- 
verhalten  und  Bemessung  von  Erdstoff-Filtcrn) 
W90-00189  8D 

KASHMIR  UNIV.,  SRINAGAR  (INDIA).  DEFT. 
OF  AGRICULTURE. 

Verification  of  Kirkham's  Problem  of  Layered 

Soil  Drainage. 

W90-00878  8D 

KENTUCKY  ENERGY  CABINET, 
LEXINGTON.  DEPT.  FOR  ENERGY 
RESEARCH  AND  DEVELOPMENT. 

Acid  Deposition  Research  and  Policy. 
W90-00069  5B 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CIVIL  ENGINEERING. 

Methanogenic  Toxicity  Reduction  of  2,4-Dini- 

trophenol  by  Ozone. 

W9O-0O459  5D 

KERNFORSCHUNGSZENTRUM  KARLSRUHE 
G.M.B.H.  (GERMANY,  F.R.). 

Application  of  Headspace  Analysis  and  AOX- 
Measurement    to    Leachate    From    Hazardous 
Waste  Landfills. 
W90-00479  5A 

KIEL  UNIV.  (GERMANY,  F.R.).  INST.  FUER 
MEERESKUNDE. 

Dissolved    Petroleum    Residues   and   Alkylben- 
zene   Photo-Oxidation    Products   in   the   Upper 
Arabian  Gulf. 
W90-00694  5B 

Turbulent  Momentum  and  Salt  Transport  in  the 

Mixing  Zone  of  the  Elbe  Estuary. 

W90-00786  2L 

KIEL  UNIV.  (GERMANY,  F.R.). 
SONDERFORSCHUNGSBEREICH  95  - 
WECHSELWIRKUNG  MEER  - 
MEERESBODEN. 

Seasonal  Variation  in  Uptake  and  Retention  of 
Cadmium  in  the  Seaweed  Zostera  marina  L. 
from  the  Kiel  Fjord  (Western  Baltic  Sea) 
(Jahresgang,  Aufnahme  und  Verbleib  von  Cad- 
mium im  Seegras  Zostera  Marina  L.  aus  der 
Kieler  Forde  (Westliche  Ostsee)). 
W90-00260  5B 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  CIVIL  ENGINEERING. 

Urban  Groundwater  Rise  Control:  Case  Study. 
W90-00884  4C 

KING  FAISAL  UNIV.,  AL-HASA  (SAUDI 
ARABIA).  COLL.  OF  AGRICULTURE. 

Effect  of  Drainage  Water  on  Nodulation,  Nitro- 
gen Fixation  and  Growth  of  Faba  Bean. 
W90-00535  21 

KONGELIGE  VETERINAER-  OG 
LANDBOHOEJSKOLE,  COPENHAGEN 
(DENMARK).  INST.  OF  VETERINARY 
MICROBIOLOGY  AND  HYGIENE. 

Low  Technology  Water  Purification  by  Benton- 
ite  Clay  Flocculation  as  Performed  in  Sudanese 
Villages:  Bacteriological  Examinations. 
W90-00421  5F 

KUMAUN  UNIV.,  NAINI  TAL  (INDIA).  DEPT. 
OF  GEOLOGY. 

Diminishing  Discharges  of  Mountain  Springs  in 

a  Part  of  Kumaun  Himalaya. 

W9O-0O562  4C 

KUOPIO  UNIV.  (FINLAND).  DEPT.  OF 
ENVIRONMENTAL  HYGIENE. 

Estimation  of  pH  Optima  and  Tolerances  of 
Diatoms  in  Lake  Sediments  by  the  Methods  of 
Weighted  Averaging,  Least  Squares  and  Maxi- 
mum Likelihood,  and  Their  Use  for  the  Predic- 
tion of  Lake  Acidity. 
W90-00592  2H 


KURITA  WATER  INDUSTRIES  LTD.,  A  I  SIM 
(JAPAN). 

Granular  Sludge   Formation   in   the  Anaerobic 
I  /panded  Microcarner  Bed  Process. 
W90-O0756  5D 

KYOTO  UNIV.,  OTSL  (JAPAN).  OTSI 
HYDROBIOLOGICAL  SI ATTOV 

Effect  of  Low  Water  Levels  on  the  Water  Qual- 
ity of  Lake  Biwa 
W90-OO698  2H 

LABORATOIRE  DE  PROTECTION  DES 
CULTURES,  NANCY  (FRANCE). 

Carbofuran  Transfer  and  Persistence  in  Drained 
Agricultural  Soils  Related  to  their  Structure  and 
Adsorption  Properties 
W90-00686  5B 

LAKEHEAD  UNIV.,  THUNDER  BAY 
(ONTARIO).  DEPT.  OF  GEOGRAPHY. 

Coping  with  the  Effects  of  High  Water  Levels 
on  Property  Hazards:  North  Shore  of  Lake  Su- 
perior. 
W90-00840  6F 

LANDESAMT  FUER  WASSER  UND  ABFALL 
NORDRHEIN-WESTFALEN,  DUESSELDORF 
(GERMANY,  F.R.). 

Environmental  Behavior  of  Polychlonnated 
Mono-methyl-substituted  Diphenyl-methanes 
(Me-PCDMs)  in  Comparison  with  Polychlori- 
nated  Biphenyls  (PCBs):  Part  II.  Environmental 
Residues  and  Aquatic  Toxicity. 
W90-00436  5B 

LAVAL  UNIV.,  QUEBEC.  DEPT.  DE 
BIOLOGIE. 

Abundance  of  Larval  Rainbow  Smelt  (Osmerus 
mordax)  in  Relation  to  the  Maximum  Turbidity 
Zone  and  Associated  Macroplanktonic  Fauna  of 
the  Middle  St.  Lawrence  Estuary. 
W90-00279  2L 

LAVAL  UNIV.,  QUEBEC.  DEPT.  OF 
CHEMISTRY. 

Evaluation  of  a  Gas-Phase  Selective  Electrode 
for  the  Quantitation  of  Ammonia  in  Liquid  Pig- 
gery Wastes. 
W90-00866  5A 

LAVAL  UNIV.,  QUEBEC.  GROUPE  DE 
RECHERCHE  EN  RECYCLAGE 
BIOLOGIQUE  ET  AQUICULTURE. 

Biotreatment  of  Anaerobically  Digested  Swine 

Manure  with  Microalgae. 

W90-00534  5D 

LAWRENCE  BERKELEY  LAB.,  CA.  EARTH 
SCIENCES  DIV. 

Ground   Conductivity   Measurements   Adjacent 

to  the  Kesterson  Ponds  1,  2,  and  5. 

W90-00139  2G 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA.  ENVIRONMENTAL  SCIENCES  DIV. 

Evaluation  of  Military  Field-Water  Quality. 
Volume  4.  Health  Criteria  and  Recommenda- 
tions for  Standards.  Part  1:  Chemicals  and  Prop- 
erties of  Military  Concern  Associated  with  Nat- 
ural and  Anthropogenic  Sources. 
W90-00163  5G 

Total  Dissolved  Solids. 

W90-00165  5G 

Chloride. 

W90-00166  5G 

Algae  and  Associated  Aquatic  Bacteria. 
W90-00172  5G 
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MCMASTER  UNIV.,  HAMILTON  (ONTARIO).  DEPT.  OF  CIVIL  ENGINEERING  AND 


Research  Recommendations. 
W90-00173 


5G 


LEIDEN  RIJKSUNIVERSITEIT 
(NETHERLANDS).  CENTER  FOR 
CHEMISTRY  AND  THE  ENVIRONMENT. 

Quantitative  Determination  of  Volatile  Organ- 
ochlorine  Compounds  in  Water  by  GC  -  Head- 
space  Analysis  with  Dibromoethane  as  an  Inter- 
nal Standard. 
W90-0O438  5A 

LILLE-1  UNIV.,  VILLENEUVE  D'ASCQ 
(FRANCE).  LAB.  DE  GEOLOGIE 
APPLIQUEE. 

Stochastic  Approach  of  the  Hydrodynamic  Dis- 
persion in  a  Fractured  Medium:  Variability  of 
the  Dispersion  Coefficient  (Approche  Stochasti- 
que  de  L'Hydrodispersion  en  Milieu  Fissure: 
Variabilite  du  Coefficient  de  Dispersion). 
W90-00370  2F 

LIMNOLOGISCH  INST.,  NIEUWERSLUIS 
(NETHERLANDS).  VIJVERHOF  LAB. 

Determination   of  Total   Sulfur   in   Freshwater 

Sediments  by  Ion  Chromatography. 

W90-00418  5  A 

LINKOEPING  UNIV.  (SWEDEN). 

Soil  Moisture  Deficits  in  South-Central  Sweden: 

I.  Seasonal  and  Regional  Distributions. 
W9O-0O920  2G 

Soil  Moisture  Deficits  in  South-Central  Sweden: 

II.  Trends  and  Fluctuations. 

W90-00921  2G 

LINKOEPING  UNIV.  (SWEDEN).  DEPT.  OF 
WATER  AND  ENVIRONMENTAL 
RESEARCH. 

Glyceria  maxima  for  Wastewater  Nutrient  Re- 
moval and  Forage  Production. 
W90-00521  5D 

LOCKHEED  ENGINEERING  AND  SCIENCES 
CO.,  INC.,  LAS  VEGAS,  NV.  ACID 
DEPOSITION  QUALITY  ASSURANCE 
GROUP. 

Holding  Time  for  Samples  from  a  Few  Selected 

Lakes  and  Streams:  Effects  on  Twenty-Five  (25) 

Analytes. 

W9O-0O865  5A 

LOCKHEED  ENGINEERING  AND  SCIENCES 
CO.,  INC.,  LAS  VEGAS,  NV.  INORGANIC 
CHEMISTRY  SECTION. 

Evaluation  and  Comparison  of  Ion  Chromatog- 
raphy, Segmented  Flow  Analysis  and  Flow  In- 
jection Analysis  for  the  Determination  on  Ni- 
trate in  Natural  Surface  Waters. 
W90-00913  5  A 

LOS  ALAMOS  NATIONAL  LAB.,  NM. 
ENVIRONMENTAL  SCIENCE  GROUP. 

Application  of  an  Agricultural  Water  Balance 
and  Erosion  Model  in  Environmental  Science. 
W90-00010  2  J 

LOUGHBOROUGH  UNIV.  OF  TECHNOLOGY 
(ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Iodine  Used  as  a  Water-Disinfectant  in  Turbid 

Waters. 

W90-0O821  5F 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  AGRICULTURAL  ECONOMICS 
AND  AGRIBUSINESS. 

Potential  Demand  for  Supplemental  Irrigation 

In  the  Lower  Mississippi  Valley. 

W90-00332  3F 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  BOTANY. 

Photosynthesis  and  Photorespiration  in  Fresh- 
water Emergent  and  Floating  Plants. 
W90-00610  2H 


LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  GEOGRAPHY  AND 
ANTHROPOLOGY. 

Role  of  the  Mississippi  River  in  Wetland  Loss  in 

Southeastern  Louisiana,  U.S.A. 

W90-00446  6G 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
LAB.  FOR  WETLAND  SOILS  AND 
SEDIMENTS. 

Nitrogen  Flows  in  Louisiana  Gulf  Coast  Salt 

Marsh:  Spatial  Considerations. 

W90-00305  2L 

LUND  UNIV.  (SWEDEN).  STREAM  AND 
BETHIC  ECOLOGY  GROUP. 

Resource  Utilization   of  Coexisting   Species  of 

Hydrophsychidae  (Trichoptera). 

W90-0O342  2H 

LYONNAISE  DES  EAUX,  LE  PECQ 
(FRANCE).  LAB.  CENTRAL. 

Influence  of  Seeding  Conditions  on  Initial  Bio- 
film  Development  During  the  Start-up  of  Anaer- 
obic Fluidized  Bed  Reactors. 
W90-00760  5D 

MACQUARIE  UNIV.,  NORTH  RYDE 
(AUSTRALIA).  SCHOOL  OF  EARTH 
SCIENCES. 

Estimating  Climatic  Data. 

W90-0O1O5  7C 

Potential  in  Fluvial  Geomorphology  of  a  New 
Mineral  Identification  technology  (QEM*SEM). 
W90-00737  7B 

MALAYA  UNIV.,  KUALA  LUMPUR 
(MALAYSIA).  DEPT.  OF  CHEMISTRY. 

Comparison  of  Chemical  Flocculation  and  Dis- 
solved Air  Flotation  of  Anaerobically  Treated 
Palm  Oil  Mill  Effluent. 
W90-00898  5D 

MANITOBA  DEPT.  OF  ENVIRONMENTAL 
MANAGEMENT,  WINNIPEG. 
ENVIRONMENTAL  MANAGEMENT 
SERVICES  BRANCH. 

Mapping   of  Soils  and   Bedrock   Sensitivity   to 

Acidic  Deposition  in  Manitoba. 

W90-00074  5C 

MANSOURA  UNIV.  (EGYPT).  DEPT.  OF 
CHEMISTRY. 

Semiquantitative  and  Quantitative  Determina- 
tion of  Trace  Amount  of  Phosphate  Ion  in 
Water  Using  Polyurethane  Foam  Thin-Layer 
Colorimetry. 

W90-0O298  5A 

MARINE  BIOLOGICAL  ASSOCIATION  OF 
THE  UNITED  KINGDOM,  PLYMOUTH 
(ENGLAND). 

Natural  Variations  in  Nitrogen- 15   Content  of 

Riverine  and  Estuarine  Sediments. 

W9O-OO680  2L 

MARINE  LAB.,  ABERDEEN  (SCOTLAND). 

Mercury  Concentrations  in  Fish  from  Contami- 
nated Areas  in  Scottish  Waters. 
W90-00636  5C 

MARQUETTE  UNIV.,  MILWAUKEE,  WI. 
DEPT.  OF  CIVIL  ENGINEERING. 

Review    of    Hydrologic    and    Water    Quality 
Models  Used  for  Simulation  of  Agricultural  Pol- 
lution. 
W90-00002  5B 

MARYLAND  UNIV.,  CAMBRIDGE.  HORN 
POINT  ENVIRONMENTAL  LABS. 

Comparison  of  Vibrio  parahaemolyticus  Grown 
in  Estuarine  Water  and  Rich  Medium. 
W90-0O391  5B 


MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRONOMY. 

Nitrate      Concentrations      in      Percolate      and 
Groundwater  Under  Conventional  and  No-Till 
Zea  mays  Watersheds. 
W9O-0O292  3F 

Processes  and   Rates  of  Pedogenesis   in   Some 

Maryland  Tidal  Marsh  Soils. 

W90-00385  2G 

MARYLAND  UNIV.,  SOLOMONS.  CENTER 
FOR  ENVIRONMENTAL  AND  ESTUARINE 
STUDIES. 

Geochemistry    of    Beryllium-7    in    Chesapeake 

Bay. 

W90-00678  2L 

Temporal  and  Spatial  Distribution  of  Beryllium- 
7  in  the  Sediments  of  Chesapeake  Bay. 
W90-00679  2L 

MARYLAND  UNIV.,  SOLOMONS. 
CHESAPEAKE  BIOLOGICAL  LAB. 

Analytical    Chemistry   for   Environmental    Sci- 
ences. 
W90-00542  5A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 
FOR  WATER  RESOURCES  AND 
HYDRODYNAMICS. 

Storm  Drain  Design:  Diffusive  Flood  Routing 
for  PCs. 

W90-00633  8  A 

MASSACHUSETTS  UNIV.  AT  BOSTON. 
ENVIRONMENTAL  SCIENCE  PROGRAM. 

Butyltins   in   sediments   From   Boston   Harbor, 

USA. 

W90-00483  5B 

MASSACHUSETTS  WATER  RESOURCES 
AUTHORITY,  BOSTON.  RESOURCE 
CONSERVATION  AND  MANAGEMENT. 

Overview  of  the  MWRA  Water  Conservation 

Program. 

W90-00652  3D 

MASSACHUSETTS  WATER  RESOURCES 
COMMISSION,  BOSTON. 

Directions  in  Water  Conservation  and  Manage- 
ment in  Massachusetts. 
W90-00651  3D 

MAX-PLANCK-INST.  FUER  CHEMIE,  MAINZ 
(GERMANY,  F.R.). 

Liquid   Chromatography   System   for  Measure- 
ment of  Organic  Acids  in  Precipitation. 
W90-00857  5A 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  GEOGRAPHY. 

Plant  Production,  Decomposition,  and  Carbon 
Efflux  in  a  Subarctic  Patterned  Fen. 
W90-00675  2H 

Over-Winter  Chemistry  of  Subarctic  Fens,  East- 
ern Canada. 
W90-00919  2H 

Snow   Hydrology   of  the   Waimakariri   Catch- 
ment, South  Island,  New  Zealand. 
W90-00935  2C 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CIVIL  ENGINEERING  AND 
ENGINEERING  MECHANICS. 

Simulation  of  Wind-induced  Water  Currents. 
W90-00632  2H 
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MCNEESE  STATE  UNIV.,  LAKE  CHARLES,  LA.  DEPT.  OF  CHEMISTRY. 


MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  CHEMISTRY. 

Spatial  and  Temporal  Variation  of  Heavy  Metals 
in  Sediment  Cores  from  the  Calcasieu   River/ 
Lake  Complex. 
W90-00808  5B 

MEDITERRANEAN  AGRONOMIC  INST.  OF 

ZARAGOZA  (SPAIN). 

Nutrient    Input    and    Output    of    an    Irrigated 
Agroecosystem  in  an  Arid  Mediterranean  Land- 
scape. 
W90-OO432  3F 

MELBOURNE  UNIV.,  PARKVILLE 
(AUSTRALIA).  AGRICULTURAL 
ENGINEERING  SECTION. 

Drought  Assessment  Through  Stochastic  Analy- 
sis of  Rainfall  and  Streamflow  Data. 
W90-00109  2E 

MELBOURNE  UNIV.,  PARKVILLE 
(AUSTRALIA).  DEPT.  OF  CIVIL  AND 
AGRICULTURAL  ENGINEERING. 

Dynamic  Characteristics  Under  Low  Flow  Con- 
ditions in  the  Wakool  River,  N.S.W. 
W90-00703  2E 

MELBOURNE  UNIV.,  PARKVILLE 
(AUSTRALIA).  DEPT.  OF  MICROBIOLOGY. 

Microorganisms  and  the  Aquatic  Environment. 
W90-00724  2H 

MERCK  SHARP  AND  DOHME  RESEARCH 
LABS.,  RAHWAY,  NJ. 

Environmental  Impact  of  the  Use  of  Ivermectin: 

Environmental  Effects  and  Fate. 

W90-00439  5C 

MESSINA  UNIV.  (ITALY).  DEPT.  DI 
BIOLOGIA  ANIMALE  ED  ECOLOGIA 
MARINA. 

Distribution  and  Activity  of  Picophytoplankton 

in  a  Brackish  Environment. 

W90-00284  2H 

METEOROLOGICAL  SERVICE, 
CHRISTCHURCH  (NEW  ZEALAND). 

Collection,  Quality  and  Accessibility  of  Climatic 
and  Hydrologic  Data  Used  in  Agricultural  Ap- 
plications in  New  Zealand. 
W90-00120  7B 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  FISHERIES  AND  WILDLIFE. 

PCBs  and  DDT  in  Saginaw  Bay  White  Suckers. 
W90-00485  5B 

Evaluation  of  the  Toxicity  of  Marine  sediments 
and  Dredge  Spoils  With  the  Microtox  Bioassay. 
W90-00486  sc 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  RESOURCE  DEVELOPMENT. 

Irrigation   Strategy    Selection    Based   on   Crop 
Yield,  Water,  and  Energy  Use  Relationships:  A 
Michigan  Example. 
W90-00960  3F 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
BIOLOGY. 

Kinetic  Analysis  of  Protein  Degradation  by  a 
Freshwater  Wetland  Sediment  Community 
W9O-0O392  2H 

Scale-Dependent    Dynamics:   Zooplankton   and 
the  Stability  of  Freshwater  Food  Webs 
W90-00624  2H 

MIDDLE  EAST  TECHNICAL  UNIV.,  ANKARA 
(TURKEY).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Effects  of  Operational  Parameters  on  the  Set- 
tling Properties  of  Activated  Sludge. 
W90-00501  5D 


MIDDLESEX  POLYTECHNIC,  LONDON 

(ENGLAND).  FLOOD  HAZARD  RESEARCH 
CENTRE. 

Flooding  and  the  Quantification  of  Intangibles' 
W90-M925 

MINHO  UNIV.,  BRAGA  (PORTUGAL).  DEPT. 
OF  CIVIL  ENGINEERING. 

Development  and  Application  of  a  Model  for 
Regional  Water  Quality  Management. 
W90-00835  5G 

MINISTERIE  VAN  VOLKSHUISVESTING  EN 
RUIMTELIJKE  ORDENING, 
LEIDSCHENDAM  (NETHERLANDS). 

Information   Requirements  of  Integrated   Envi- 
ronmental   Policy   Experiences   in    the   Nether- 
lands. 
W90-O0455  7A 

MINISTRY  OF  AGRICULTURE,  JERUSALEM 
(ISRAEL).  HYDROLOGICAL  SERVICE. 

Boundary  Conditions  Along  Permeable  Fracture 
Walls:  Influence  on  Flow  and  Conductivity 
W90-00956  2F 

MINISTRY  OF  ENVIRONMENT,  NANAIMO 
(BRITISH  COLUMBIA). 

Anoxic-Aerobic  Digestion  of  Waste  Activated 

Sludge:  I.  Solids  Reduction  and  Digested  Sludge 

Characteristics. 

W90-00493  5D 

Anoxic-Aerobic  Digestion  of  Waste  Activated 
Sludge:  II.  Supernatant  Characteristics,  ORP 
Monitoring  Results  and  Overall  Rating  System. 
W90-00494  5D 

MINISTRY  OF  TRADE  AND  INDUSTRY, 
HELSINKI  (FINLAND).  ENERGY  DEPT. 

Effects  of  Acid  Deposition  on  the  Catchment 
Area  of  Lake  Marsjoen-Basic  Study  (Happaman 
Laskeuman        Vaikutuksista        Marsjon-Jarven 
Valuma-Alufella  Pruselvitys). 
W90-00276  5c 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINERAL  ENGINEERING. 

Membrane/Oil  Stripping  of  VOCs  From  Water 

in  Hollow-Fiber  Contactor. 

W90-00659  5D 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT 
OF  CIVIL  ENGINEERING. 

Carbon  Flow  Patterns  in  Enhanced  Biological 

Phosphorus    Accumulating    Activated    Sludge 

Cultures. 

W90-00781  5D 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  ECOLOGY  AND  BEHAVIORAL 
BIOLOGY. 

Influence  of  Lake  Surface  Area  and  Depth  upon 
Thermal    Stratification   and   the   Depth   of  the 
Summer  Thermocline. 
W90-00843  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  GEOLOGY  AND  GEOPHYSICS. 

Mass  Transfer  at  the  Alkane  Water  Interface  in 
Laboratory  Columns  of  Porous  Media. 
W90-00037  5B 

MINNESOTA  UNIV.,  MINNEAPOLIS.  ST. 
ANTHONY  FALLS  HYDRAULIC  LAB. 

Formulation    of    Water    Quality    Models    for 
Streams,  Lakes,  and  Reservoirs:  Modeler's  Per- 
spective. 
W9O-0O145  2H 

Velocity  Redistribution  in  Meandering  Rivers 
W90-00627  2E 

Air-Water  Gas  Transfer  in  Open  Channels. 

W90-00944  2E 


MINNESOTA  UNIV.,  SI.  Hai  i    Dl  im    < ,\ 

I  ISHI.HM.S  AM)  WII.bl.II  I 

Age  Verification  of  Walleyes  from  Lake  of  the 

Woods,  Minnesota. 

W90-00847  2H 

MISSOURI  UNI  v.. HOLLA.  DEFT,  Of 
GEOLOGICAL  ENGINEERING, 

Stochastic  Finite  Element  Analysis  of  Ground- 
water  Flow   Using   the   First-Order   Reliability 
Method. 
W90-00231  2F 

MITSUBISHI   ELECTRIC  CORP., 
AMAGASAKI  (JAPAN).  PRODUCT 
DEVELOPMENT  LAB. 

Methanogenic  Degradation  of  Phenol  and  Ben- 

zoate  in  Acclimated  Sludges. 

W90-O0751  5D 

MOHAMMED  V  UNIV.,  RABAT  (MOROCCO) 
LAB.  DE  MICROBIOLOGIC 

Study  of  Metal  Pollution  (Cd,  Cu,  Pb,  Zn) 
Along  the  Atlantic  Coast  of  Morocco  Between 
Kenitra  and  Temara  (Etude  De  la  Pollution 
Mettallique  (Cd,  Cu,  Pb,  Zn)  du  Littoral  Atlanti- 
que  Marocain  Entre  Kenitra  et  Temaraj 
W90-00444  5B 

MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  HISTORY  AND  PHILOSOPHY. 

Potential  Wind  and  Water  Erodibility  of  Four 

Land-use   Systems   in   South-Eastern    Montana, 

U.S.A. 

W90-00434  2J 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROLOGIE  MATHEMATIQUE. 

Limitation  of  the  Forecasting  Horizon  in  Sto- 
chastic Dynamic  Programming  for  Dam  Oper- 
ation (Limitation  de  l'Honzon  Previsionnel  de  la 
Programmation  Dynamique  Stochastique  en  Ma- 
tiere  de  Gestion  de  Barrages). 
W90-00938  4A 

Dynamic  Programming:  Application  to  Manage- 
ment of  an  Irrigation  Reservoir  (Programmation 
Dynamique:  Application  a  la  Gestion  d'une  Re- 
tenue  Pour  l'lrrigation). 
W90-00939  4A 

MORATUWA  UNIV.  (SRI  LANKA).  DEPT.  OF 
CIVIL  ENGINEERING. 

Economic  Impact  of  Micro  Catchment  Devel- 
opment. 
W90-00882  4A 

MORRISON  PUBLIC  WORKS  DIRECTOR, 
CO. 

Get  Control  of  Your  Activated  Sludge  Process. 
W90-00667  5D 

MOSUL  UNIV.  (IRAQ).  DEPT.  OF  BIOLOGY. 

Studies  on  Faecal  Streptococci  in  Wells  Water 

Near  Mosul  City. 

W90-00543  5B 

MOSUL  UNIV.  (IRAQ).  SADDAM  DAM 
RESEARCH  CENTRE. 

Evaluation    of   Septic    Tanks    Performance    in 

Some  Parts  of  Mosul  City  in  Iraq. 

W90-O0546  5D 

NANJING  INST.  OF  TECHNOLOGY  (CHINA). 
DEPT.  OF  APPLIED  CHEMISTRY. 

Electrode  system  for  Determination  of  Microbi- 
al Cell  Populations  in  Polluted  Water. 
W90-00397  5A 

NAPIER  COLL.,  EDINBURGH  (SCOTLAND). 

Effects  of  Tributyltin  on  Dogwhelks  (Nucella 
lapillus)  from  Scottish  Coastal  Waters. 
W90-O0635  5C 
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NATURAL  RESOURCES  DEFENSE  COUNCIL,  INC.,  NEW  YORK. 


NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD. 
GODDARD  SPACE  FLIGHT  CENTER. 

Utility    of   Climatic    Station    Data    in    Making 
Hourly  Potential   Evapotranspiration  Estimates 
for  Remote  Sensing  Studies. 
W90-0O357  2D 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HAMPTON,  VA. 
LANGLEY  RESEARCH  CENTER. 

Seasonal  Variation  of  Methane  Emissions  from  a 

Temperate  Swamp. 

W90-00306  2H 

NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND). 

Modelling  the  Impacts  of  Lake  Regulation  on 

Whitefish  Stocks. 

W90-00613  2H 

NATIONAL  BUREAU  OF  OCEANOGRAPHY, 
QINGDAO  (CHINA).  FIRST  INST.  OF 
OCEANOGRAPHY. 

Study  on  the  Degradation  of  n-Alkanes  in  No. 
20  Diesel  Oil  by  Natural  Strains  of  Microorga- 
nisms from  the  Bohai  Sea,  (in  Chinese). 
W9O-O0372  5B 

NATIONAL  CANCER  INST.,  BETHESDA,  MD. 
EPIDEMIOLOGY  AND  BIOSTATISTICS 
PROGRAM. 

Total  Water  and  Tapwater  Intake  in  the  United 
States:  Population-Based  Estimates  of  Quantities 
and  Sources. 
W90-00097  6D 

NATIONAL  CENTER  FOR  TOXICOLOGICAL 
RESEARCH,  JEFFERSON,  AR. 

Polycyclic  Aromatic  Hydrocarbon  Degradation 
by  a  Mycobacterium  sp.  in  Microcosms  Contain- 
ing Sediment  and  Water  from  a  Pristine  Ecosys- 
tem. 
W90-00393  5B 

NATIONAL  CENTRE  FOR  MARINE 
RESEARCH,  ATHENS  (GREECE). 

Assessing   the   Trophic    Status   of  Lake   Mikri 

Prespa,  Greece. 

W90-00599  2H 

Nutrients  Status  in  a  Eutrophic  Mediterranean 

Lagoon. 

W90-00671  2L 

NATIONAL  CHENG  KUNG  UNIV.,  TAINAN 
(TAIWAN).  DEFT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Treatment  of  Landfill  Leachate  with  an  Upflow 
Anaerobic  Reactor  Combining  a  Sludge  Bed  and 
a  Filter. 
W90-00758  5G 

NATIONAL  ECOLOGY  CENTER,  FORT 
COLLINS,  CO. 

Designing  Cost-Effective  Habitat  Management 

Plans  using  Optimization  Methods. 

W90-00123  6A 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  COLUMBIA,  MO. 

Field  Assessment  of  the  Effects  of  Contaminants 

on  Fishes. 

W90-0O083  5C 

NATIONAL  FISHERIES  RESEARCH 
CENTER-GREAT  LAKES,  ANN  ARBOR,  MI. 

Migration   and   Control   of  Purple   Loosestrife 

(Lythrum    salicaria    L.)    along    Highway    Cor- 

riders. 

W90-00458  4C 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  IBARAKI  (JAPAN). 

Characteristics  of  Settling  Matter  and  its  Role  in 
Nutrient  Cycles  in  a  Deep  Oligotrophic  Lake. 
W90-00718  2H 


NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Biological  Removal  of  Sulphate  from  Industrial 
Effluents  and  Concomitant  Production  of  Sul- 
phur. 
W90-00770  5D 

Role  of  Acetate  in  Denitrification  and  Biological 
Phosphate  Removal  in  Modified  Bardenpho  Sys- 
tems. 
W90-00780  5D 

Isolation  and  Characterization  of  Volutin  Gran- 
ules as  Subcellular  Components  Involved  in  Bio- 
logical Phosphorus  Removal. 
W90-00782  5D 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WA.  NORTHWEST  AND  ALASKA 
FISHERIES  CENTER. 

Effects  of  Flow  and  Weir  Design  on  the  Passage 
Behavior  of  American  Shad  and  Salmonids  in  an 
Experimental  Fish  Ladder. 
W90-00616  81 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ANN  ARBOR,  MI. 
GREAT  LAKES  ENVIRONMENTAL 
RESEARCH  LAB. 

Observations  of  Concurrent  Drifting  Buoy  and 
Current  Meter  Measurements  in  Lake  Michigan. 
W90-00839  2H 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  SILVER  SPRING,  MD. 
AIR  RESOURCES  LAB. 

Evaluation    of   Precipitation    Chemistry    Siting 
Criteria  Using  Paired   Stations  from  Northern 
Main  and  Southeastern  Texas. 
W90-00347  7A 

NATIONAL  RESEARCH  CENTRE,  CAIRO 
(EGYPT).  WATER  POLLUTION  CONTROL 
LAB. 

Wastewater  Management  in  the  Automobile  In- 
dustry. 
W90-00769  5D 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
BIOLOGICAL  SCIENCES. 

Test  For  Characterizing  Settleability  of  Anaero- 
bic Sludge. 
W9O-0050O  5D 

NATIONAL  RESEARCH  INST.  FOR 
POLLUTION  AND  RESOURCES,  YATABE 
(JAPAN). 

Simulation  of  the  Process  of  Sedimentation  of 
Suspended  Solids  in  the  Yoshii  River  Estuary. 
W90-00730  2  J 

NATIONAL  RESEARCH  INST.  OF 
AQUACULTURE,  MIE  (JAPAN). 

Quality  of  the  Ground  Water  around  the  Lower 

Reaches  of  the  Miya  River. 

W90-00649  2F 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  NYKOEPING. 
BRACKISH  WATER  TOXICOLOGY  LAB. 

Toxic  Effects  of  Metals  on  Fish:  Evaluation  of 

Physiological  Test  Methods  (Toxiska  Effeckter 

av  Metaller  pa  Fisk:  Provning  av  Fysiologisk 

Testmetdik). 

W90-00271  5C 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  UPPSALA  (SWEDEN). 

Toxicity  of  Metal  Polluted  Sediments  to  Daph- 

nia  Magna  and  Tubifex  tubifex. 

W90-00728  5C 


NATIONAL  TECHNICAL  INFORMATION 
SERVICE,  SPRINGFIELD,  VA. 

Hazardous   Materials:   Microbiological   Decom- 
position, January,   1978-August,   1988:  Citations 
from  the  Life  Sciences  Collection  Database. 
W90-00178  5E 

Heavy   Metals   in   Drinking   Water:   Standards, 
Sources,  and  Effects,  January,  1978-September, 
1988:  Citations  from  the  Life  Sciences  Collec- 
tion Database. 
W90-00179  5F 

Oil  Spill  Recovery:  Oil  Booms  and  Skimmers, 
January,  1971-October,  1988:  Citations  from  the 
U.S.  Patent  Bibliographic  Database. 
W90-00183  5G 

Acid  Precipitation:  Effects  on  Fresh  Water  Eco- 
systems,  January,    1978-September    1988:   Cita- 
tions from  the  Life  Sciences  Collection  Data- 
base. 
W90-00192  5C 

Chromatography  for  Water  Pollution  Analysis, 
January,  1977-October,  1988:  Citations  from  the 
Energy  Data  Base. 

W90-00256  5A 

NATIONAL  TECHNICAL  UNIV.,  ATHENS 
(GREECE).  DEPT.  OF  CIVIL  ENGINEERING. 

Polynomial  Regression  to  Forecast  Earth  Dam 

Piezometer  Levels. 

W90-00880  8C 

NATIONAL  UNIV.  OF  MALAYSIA,  BANGI. 
DEPT.  OF  NULCEAR  SCIENCE. 

Determination  of  Heavy  Metals  in  Water,  Sus- 
pended Materials  and   Sediments  from  Langat 
River,  Malaysia. 
W90-00714  5B 

NATIONAL  UNIV.  OF  SINGAPORE.  DEPT. 
OF  CIVIL  ENGINEERING. 

Sequencing  Batch  Anaerobic  Reactor  for  Treat- 
ing Piggery  Wastewater. 
W90-00308  5D 

Bio-oxidation    Study    of    Methanol    Synthetic 

Wastewater  Using  the  SBR. 

W90-00523  5D 

Post  Treatment  of  Anaerobic  Effluent  Using  Se- 
quencing Batch  Reactors. 
W90-00748  5D 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 
ENVIRONMENTAL  CONTAMINANTS  DIV. 

Estimation   of  Mixing   Rates   in   Western   Lake 
Ontario  Sediments  by  Finite  Element  Analysis 
of  2  lOPb  Profiles. 
W90-00447  2J 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RIVERS 
RESEARCH  BRANCH. 

Determination  of  Irradiation  and  Primary  Pro- 
duction  Using  a  Time-Dependent   Attenuation 
Coefficient. 
W90-00850  2H 

NATIONAL  WEATHER  SERVICE  FORECAST 
OFFICE,  CHEYENNE,  WY. 

Synoptic  and  Meso-Alpha  Scale  Meteorology  of 

Wyoming  Flash  Floods. 

W90-00237  2B 

NATURAL  RESOURCES  DEFENSE  COUNCIL, 
INC.,  NEW  YORK. 

Save  the  Rain. 

W90-00066  5G 
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NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF  CIVIL  ENGINEERING. 


NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
CIVIL  ENGINEERING. 

Relationships  Between  the  Unsaturated  Electric 
and  Saturated  Hydraulic  Properties  of  Soils. 
W90-00581  2G 

NESSIN  WATER  QUALITY  CENTRAL  LAB., 
NAZARETH  (ISRAEL). 

Short  Term  Effects  of  Nutrient  Enrichment  on 

the  Quality  of  Irrigation  Water. 

W90-00828  5C 

NETHERLANDS  ENERGY  RESEARCH 
FOUNDATION  ECN,  PETTEN. 

Simultaneous    Determination    of   C1-C2    Alde- 
hydes and  Organic  Acids  in  Aqueous  Atmos- 
pheric   Samples    by    High-Performance    Liquid 
Chromatography. 
W90-00862  5A 

NEVADA  UNIV.  SYSTEM,  LAS  VEGAS. 
WATER  RESOURCES  CENTER. 

Performance  of  In  Situ  Microcosms  Compared 

to  Actual  Reservoir  Behavior. 

W90-00664  2H 

NEW  BRUNSWICK  UNIV.,  FREDERICTON. 
DEPT.  OF  FOREST  RESOURCES. 

Water  Uptake  by  Black  Spruce  Seedlings  from 
Rooting  Media  (Solution,  Sand,  Peat)  Treated 
with  Inorganic  and  Oxalated  Aluminum. 
W90-00803  5C 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
OF  CIVIL  ENGINEERING. 

Improved  Removals  of  Trihalomethane  Precur- 
sors by  Small  Water  Supply  Systems. 
W90-OO654  5F 

NEW  MEXICO  HEALTH  AND 
ENVIRONMENT  DEPT.,  SANTA  FE. 
ENVIRONMENTAL  IMPROVEMENT  DIV. 

Onsite  Wastewater  Disposal. 

W90-00175  5D 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  CHEMISTRY 

Sources    of   Error    in    Analysis    of   Municipal 
Sludges  and   Sludge-Amended   Soils   for  Di(2- 
ethylhexyl)  Phthalate. 
W90-00572  7B 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  CIVIL  ENGINEERING. 

Use  of  Tailored  Bentonite  for  Selective  Removal 

of  Organic  Pollutants. 

W90-0O658  5D 

NEW  SOUTH  WALES  DEPT.  OF 
AGRICULTURE,  NARRABRI  (AUSTRALIA). 
AGRICULTURAL  RESEARCH  STATION. 

Use  of  Climatic  Data  with  a  Crop  Water  Bal- 
ance Model  and  Crop  and  Pest  Response  Models 
in  Northern  New  South  Wales. 
W90-00118  3F 

NEW  SOUTH  WALES  DEPT.  OF 
AGRICULTURE,  YANCO  (AUSTRALIA). 
AGRICULTURAL  RESEARCH  CENTRE. 

Water  Use  Efficiency,  Nutrient  Uptake  and  Pro- 
ductivity of  Micro-Irrigated  Citrus. 
W90-00290  3F 

NEW  SOUTH  WALES  UNIV.,  KENSINGTON 
(AUSTRALIA).  DEPT.  OF  WATER 
ENGINEERING. 

Use  of  Residence  Time  Distribution  in  Agrocli- 

matic  Classification. 

W90-0O107  2B 

Data  for  Assessment  of  Evapotranspiration  and 

Soil  Water. 

W90-00121  2D 

NEW  YORK  BOTANICAL  GARDEN,  BRONX, 
NY.  INST.  OF  ECOSYSTEM  STUDIES. 

Acid  Rain  and  its  Effects  on  Sediments  in  Lakes 

and  Streams. 

W9O-0O722  5C 


NEW  YORK  SI  All    DI.I'I     Ol 

ENVIRONMENTAL  CON8ERVA1  lO\, 
ALBANY.  BUREAU  OF  ENVIRONMENTA] 
PROTECTION. 

Effects  of  Animal  Waste  Control  Practices  on 
Nonpoint-Source  Phosphorus  Loading  in  the 
West  Branch  of  the  Delaware  River  Watershed 
W90-00331  so 

NEW  YORK  STATE  DEPT.  OF 
TRANSPORTATION,  ALBANY. 

Engineering  Approach  to  Waterline  Thrust  Re- 
straint. 
W90-00795  8A 

NEW  YORK  UNIV.,  NY.  INST.  OF 
ENVIRONMENTAL  MEDICINE. 

Toxicity  and  Biodegradation  of  Phthalic  Acid 
Esters  Under  Methanogenic  Conditions. 
W90-00310  5B 

NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Full-Scale  Studies  with  an  Anaerobic/Aerobic 
RBC  Unit  Treating  Brewery  Wastewater. 
W90-00764  5D 

NGK  INSULATORS  LTD.,  HANDA  (JAPAN). 
RESEARCH  AND  DEVELOPMENT  LAB. 

Anaerobic   Fixed  Bed   Reactor  with  a  Porous 

Ceramic  Carrier. 

W90-00753  5D 

NORANDA,  INC.,  DENVER,  CO. 
ENVIRONMENTAL  SERVICES. 

Approximate      Dynamic      Lake      Phosphorus 

Budget  Models. 

W90-00662  5C 

NORSK  INST.  FOR  VANNFORSKNING, 
OSLO. 

"Red  Herring'  Lakes  and  Streams  in  the  Acid- 
Rain  Literature. 
W90-00556  5B 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Anaerobic  Lagoon  Biogas  Recovery  Systems. 
W90-00522  5D 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  CROP  SCIENCE. 

Effects  of  Ozone  and  Water  Stress,  Separately 
and  in  Combination,  on  Soybean  Yield. 
W90-00569  21 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Modeling  Subsurface  Drainage  and  Water  Man- 
agement Systems  to  Alleviate  Potential  Water 
Quality  Problems. 
W90-00016  5G 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  BOTANY. 

Epiphytic  Microalgae  on  Natural  Substrata  in  a 
Hardwater  Lake:  Seasonal  Dynamics  of  Com- 
munity Structure,  Biomass  and  ATP  Content. 
W90-00340  2H 

NORTH  CAROLINA  UNIV.,  WILMINGTON. 
DEPT.  OF  BIOLOGY. 

Potential  Role  of  Roots  and  Rhizomes  in  Struc- 
turing Salt-Marsh  Benthic  Communities. 
W90-00280  2L 

NORTH  DAKOTA  STATE  DEPT.  OF 
HEALTH,  BISMARCK.  DIV.  OF  HAZARDOUS 
WASTE  MANAGEMENT  AND  SPECIAL 
STUDIES. 

Atmospheric  Deposition;  North  Dakota's  Expe- 
rience. 

W90-0O070  5A 


NORTH  IMKOIA  STATE  i:\iv.,  FARGO 
DEPT.  Ol  son.  SCIEN<  E 

try  of  Hydnc  VjiI  Salinity  h,  I   f. 
charge-Throughflow-Discharge    Pratne-Potfcoie 

Wetland  System 

W90-00  \''A  2G 

NORTH  WEST  FRONTIER  PROVINCE 
AGRICULTURAL  UNIV.,  PESHAWAR 
(PAKISTAN).  DEFT.  OF  SOIL  S<  \Y  N|  1 

Mechanism    of   Native    Manganese    Release    in 

Salt-Treated  Soils 

W90-00381  5fl 

NORTHEAST  LOUISIANA  UNIV.,  MONROE. 
SCHOOL  OF  PHARMACY. 

Interaction  of  Humic  Acid  with  Selected  Trace 

Metals:  Influence  on  Bioaccumulation  in  Daph- 

nids. 

W90-O0316  5C 

NORTHLAND  RESEARCH,  INC., 
FLAGSTAFF,  AZ. 

Homesteading  in  the  Depression:  A  Study  of 
Two  Short-lived  Homesteads  in  the  Harquahala 
Valley,  Arizona. 
W90-00131  6G 

Investigation  of  Archaic  Subsistence  and  Settle- 
ment    in     the     Harquahala    Valley,     Maricopa 
County,  Arizona. 
W90-00150  6G 

NOTRE  DAME  UNIV.,  IN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Oxidation  of  Phenolic   Pollutants  by  a  Lignin 
Degrading  Enzyme  from  the  White-Rot  Fungus 
Phanerochaete  chrysosporium. 
W90-00904  5D 

NOTTINGHAM  UNIV.  (ENGLAND).  SCHOOL 
OF  AGRICULTURE. 

Population,  Water  Use  and  Growth  of  Ground- 
nut Maintained  on  Stored  Water.  II.  Transpira- 
tion and  Evaporation  from  Soil. 
W90-00318  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut   Maintained    on    Stored    Water.    III.    Dry 
Matter,  Water  Use  and  Light  Interception. 
W90-00319  3F 

Population,  Growth  and  Water  Use  of  Ground- 
nut Maintained  on  Stored  Water.  IV.  The  Influ- 
ence   of    Population    on    Water    Supply    and 
Demand. 
W90-00320  3F 

NUCLEAR  REGULATORY  COMMISSION, 
WASHINGTON,  DC.  OFFICE  OF  NUCLEAR 
MATERIAL  SAFETY  AND  SAFEGUARDS. 

Hydrologic  Design  for  Riprap  on  Embankment 

Slopes. 

W90-00084  8D 

OAK  RIDGE  NATIONAL  LAB.,  TN. 

Interim:  Selected  Chemical  Research  Reported 

Between  Conferences  Five  and  Six. 

W90-00092  5D 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ANALYTICAL  CHEMISTRY  DIV. 

Recommendations  for  Holding  Times  of  Envi- 
ronmental Samples. 
W90-00152  5A 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Use  of  Strontium-90  in  Fish   Vertebrae  as  an 
Effluent  Exposure  Tracer  in  PCB-Contaminated 
Channel  Catfish. 
W90-00817  5B 
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PORT  ELIZABETH  UNIV.  (SOUTH  AFRICA).  DEPT.  OF  OCEANOGRAPHY. 


OAK  RIDGE  NATIONAL  LAB.,  TN. 
INFORMATION  RESEARCH  AND  ANALYSIS 
DIV. 

Experiences  with  Two  Hot  Wire  Instruments  for 
Measuring  the  Liquid  Water  Content  in  Clouds. 
W90-00244  7B 

OAK  RIDGE  NATIONAL  LAB.,  TN.  WASTE 
MANAGEMENT  TECHNOLOGY  CENTER. 

Trace  Substances  Present  as  Chlorination  By- 
Products  in  Drinking  and  Process  Waters. 
W90-00242  5F 

OBSHCHESOYUZNYI  GOSUDARSTVENNYI 
KOMITET  SSSR  PO  GIDROMETEOROLOGII 
I  KONTROLYU  PRIRODNOII  STREDII, 
MOSCOW. 

Scientific  Basis  for  Ecological  Standards  Gov- 
erning Anthropogenic  Effects  on  the  Marine 
Ecosystems  as  Exemplified  by  the  Baltic  Sea. 
W9O-0O548  5B 

ODESSKII  GOSUDARSTVENNYI  UNIV. 

(USSR). 

Soil  Resistance  to  Erosion  In  the  Southern 
Ukraine  and  Change  Therein  Due  to  Irrigation. 
W90-00338  2J 

OHIO  AGRICULTURAL  RESEARCH  AND 
DEVELOPMENT  CENTER,  WOOSTER.  DEPT. 
OF  AGRONOMY. 

Wettable  Porous  Plastic  for  Use  as  a  Porous 

Barrier  in  Soil  Hydraulic  Studies. 

W90-00389  2G 

OHIO  CONSUMERS'  COUNSEL  GOVERNING 
BOARD,  COLUMBUS. 

Legislating  a  Fair  and  Effective  National  Acid 
Deposition  Control  Program:  An  Ohio  Perspec- 
tive. 
W90-00071  5G 

OKAYAMA  UNIV.  (JAPAN).  DEPT.  OF 
ENVIRONMENTAL  HYGIENE. 

Ecology  of  Vibrio  mimicus  in  Aquatic  Environ- 
ments. 
W9O-0O396  5B 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Simple  Models  to  Evaluate  Non-Point  Pollution 

Sources  and  Controls. 

W90-00013  5B 

OKLAHOMA  UNIV.,  NORMAN.  DEPT.  OF 
BOTANY  AND  MICROBIOLOGY. 

Anaerobic  Biodegradation  of  Nitrogen-substitut- 
ed and  Sulfonated   Benzene  Aquifer  Contami- 
nants. 
W90-00462  5B 

Sequential  Reductive  Dehalogenation  of  Chlor- 
oanilines  by  Microorganisms  from  a  Methano- 
genic  Aquifer. 
W90-00538  5B 

OLD  DOMINION  UNIV.,  NORFOLK,  VA. 
DEPT.  OF  CHEMICAL  SCIENCES. 

Stable  N-Chloroaldimines  and  Other  Products  of 
the  Chlorination  of  Isoleucine  in  Model  Solu- 
tions and  in  a  Wastewater. 
W90-00688  5D 

OLD  DOMINION  UNIV.,  NORFOLK,  VA. 
DEPT.  OF  CIVIL  ENGINEERING. 

Time  of  Concentration   Formula  for  Pervious 

Catchments. 

W90-0O895  2G 

ONTARIO  MINISTRY  OF  NATURAL 
RESOURCES,  MAPLE.  FISHERIES  BRANCH. 

Yellow  Perch  (Perca  flavescens)  Growth  and 
Mortality  Rates  in  Lake  St.  Clair  and  the  Three 
Basins  of  Lake  Erie,  1963-86. 
W90-00849  2H 


Factors   Affecting    Recruitment    and    Mortality 
Rates  of  Rainbow  Smelt  (Osmerus  mordax)  in 
Lake  Erie,  1963-85. 
W90-00852  2H 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  TORONTO. 

What  We  Know/What  We  Did/Why/What  We 

Will  Do  (about  Acid  Rain). 

W90-00075  5G 

ORANGE  SOFTWARE,  FRESNO,  CA. 

Improved   Approach   to   Irrigation   Scheduling 

Programs. 

W9O-0O883  3F 

OSAKA  CITY  INST.  OF  PUBLIC  HEALTH 
AND  ENVIRONMENTAL  SCIENCES  (JAPAN). 
DEPT.  OF  ENVIRONMENTAL 
TECHNOLOGY. 

Nitrogen  Transformation  of  Wastewater  From  a 
Sea-Based  Solid  Waste  Disposal  Site  and  the 
Influence  of  Benthal  Mud  On  Its  Denitrification. 
W90-00491  5E 

OSAKA  UNIV.,  SAKAI  (JAPAN).  LAB.  OF 
ENVIRONMENTAL  CHEMISTRY. 

Continuous  Flow  Method  for  Determination  of 

Total  Trihalomethanes  in  Drinking  Water  with 

Membrane-Separation. 

W90-00831  5  A 

OSMANIA  UNIV.,  HYDERABAD  (INDIA). 
DEPT.  OF  ZOOLOGY. 

Fluoride-Induced  Changes  in  Carbohydrate  Me- 
tabolism in  the  Tissues  of  Fresh  Water  Crab 
Barytelphusa  guenni. 
W90-0O685  5C 

OXFORD  UNIV.  (ENGLAND).  SOIL  SCIENCE 
LAB. 

Effect  of  Irrigation  Rate  on  Solute  Transport  in 

Soil  During  Steady  Water  Flow. 

W90-00352  3F 

Prediction  of  Nitrate  Leaching  from  a  Struc- 
tured Clay  Soil  Using  Transfer  Functions  De- 
rived from   Externally   Applied   or   Indigenous 
Solute  Fluxes. 
W90-00353  5B 

PADUA  UNIV.  (ITALY).  1ST.  DI  CHIMICA 
INDUSTRIALE. 

Field  Scale  Simulation  of  Nutrient  Losses. 
W90-00015  5B 

PADUA  UNIV.  (ITALY).  1ST.  DI  IDRAULICA. 

Validity  and  Limitations  of  Different  Transport 

Models  with  Particular  Reference  to  Sediment 

Transport. 

W90-00011  2J 

Runoff  and  Receiving  Water  Models  for  NPS 

Discharge  into  the  Venice  Lagoon. 

W90-0OO17  5B 

PATH  SCIENTIFIC  RESEARCH  LTD., 
HALIFAX  (NOVA  SCOTIA). 
ENVIRONMENTAL  CHEMISTRY  LAB. 

Determination  of  Ammonia  in  Water  by  Centrif- 
ugal Analysis. 
W90-00836  5A 

PATRAS  UNIV.  (GREECE).  SCHOOL  OF 
HEALTH  SCIENCES. 

Possible  Health  Effects  of  High  Manganese  Con- 
centration in  Drinking  Water. 
W90-0O293  5F 

PAUL  SCHERRER  INST.,  VILLIGEN 
(SWITZERLAND). 

Radon  in  Groundwater:  A  Tool  to  Assess  Infil- 
tration from  Surface  Water  to  Aquifers. 
W90-00945  2F 


PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  ENVIRONMENTAL  RESOURCES 
RESEARCH  INST. 

Pumping   Alkaline   Groundwater  to   Restore  a 
Put-and-Take  Trout  Fishery  in  a  Stream  Acidi- 
fied by  Atmospheric  Deposition. 
W90-0O618  81 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  SCHOOL  OF  FOREST  RESOURCES. 

Sample    Size    Requirements   for   Estimation   of 
Throughfall  Chemistry  Beneath  a  Mixed  Hard- 
wood Forest. 
W90-00565  7A 

PERTANIAN  MALAYSIA  UNIV.,  SERDANG. 
DEPT.  OF  CHEMISTRY. 

Removal  of  Copper  From  Solution  Using  Moss. 
W90-00496  5D 

PERTANIAN  MALAYSIA  UNIV.,  SERDANG. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Variations    in    Rainwater    Quality    from    Roof 

Catchments. 

W90-00834  5F 

PERTANIAN  MALAYSIA  UNIV.,  SERDANG. 
FACULTY  OF  FOOD  SCIENCE  AND 
BIOTECHNOLOGY. 

Biological  Treatment  of  Palm  Oil  Mill  Effluent 

Using  Tricoderma  viride. 

W90-00524  5D 

PLYMOUTH  POLYTECHNIC  (ENGLAND). 
DEPT.  OF  BIOLOGICAL  SCIENCES. 

Effects  of  Zinc/Salinity  Combinations  on  Zinc 
Regulation  in  Gammarus  duebeni  from  the  Estu- 
ary and  the  Sewage  Treatment  Works  at  Looe, 
Cornwall. 
W90-00634  5C 

PLYMOUTH  POLYTECHNIC  (ENGLAND). 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Accumulation  of  Organotins  in  Adult  and  Seed 
Oysters   from   Selected   Estuaries   Prior  to  the 
Introduction  of  U.K.  Regulations  Governing  the 
Use  of  Tributyltin-Based  Antifouling  Paints. 
W90-00554     '  5B 

POLITECNICO  DI  MILANO  (ITALY).  1ST.  DI 
INGEGNERIA  SANITARIA. 

Anaerobic  Treatment  of  Olive  Mill  Effluents  in 

Polyurethane  Foam  Bed  Reactors. 

W90-00872  5D 

PONDICHERRY  UNrV.  (INDIA).  SALIM  ALI 
SCHOOL  OF  ECOLOGY. 

Atomic  Absorption  Spectrometric  Microdeter- 
mination  of  Tungsten  (VI)  in  Alloys  and  Envi- 
ronmental Samples  After  Extractive  Separation 
with  a  Hydroxamic  Acid  into  MIBK 
W90-00856  5A 

Atomic  Absorption  Spectrometric  and  Spectro- 
photometric  Trace  Analysis  of  Uranium  in  Envi- 
ronmental Samples  with  N-p-Methoxyphenyl-2- 
Furylacrylohydroxamic  Acid  and  4-(2-Pyridy- 
lazo)  Resorcinol. 
W90-00868  5A 

Synergistic  Spectrophotometric  and  Atomic  Ab- 
sorption Spectrometric  Analysis  of  Zinc  in 
Alloys  and  Environmental  Samples  with  N-p- 
MethoxyphenyI-2-Furylacrylohydroxamic  Acid 
and  Pyridylazo  Reagents. 
W90-00869  5A 

PORT  ELIZABETH  UNIV.  (SOUTH  AFRICA). 
DEPT.  OF  OCEANOGRAPHY. 

Predicting  the  Fate  and  Effects  of  Chlorinated 
Hydrocarbons    in    a   Coastal    Marine    System- 
South-East  Indian  Ocean. 
W90-OO867  5B 
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PRETORIA  UNIV.  (SOUTH  AFRICA).  DEPT.  OF  WATER  UTILISATION  ENGINEERING. 


PRETORIA  UNIV.  (SOUTH  AFRICA).  DEPT. 
OF  WATER  UTILISATION  ENGINEERING. 

Fungal    Purification    of  an    Industrial    Effluent 
Containing  Volatile  Fatty  Acids  by  Means  of  a 
Crossflow-Microscreen  Technique. 
W90-00766  5D 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI, 
OH.  ENVIRONMENTAL  SAFETY  DEPT. 

Mineralization  of  Surfactants  by  Microbiota  of 

Aquatic  Plants. 

W90-00398  5B 

PROCTER  AND  GAMBLE/ETC, 
STROMBEEK,  BEVER  (BELGIUM). 

Photodegradation  of  Ferric 

Ethylenediaminetetra(methylenephosphonic 
acid)  (EDTMP)  in  Aqueous  Solution. 
W90-00417  5B 

PROGRAMMED  INSTRUMENTS,  INC., 
YARDLEY,  PA. 

Lotus  1-2-3  Applied  to  Flow  Estimating  and  I/I 

Control. 

W90-00793  7C 

PUBLIC  UTILITY  DISTRICT  NO.  1  OF 
CHELAN  COUNTY,  WENATCHEE,  WA. 

Proportions  of  Hatchery-   and   Naturally   Pro- 
duced  Steelhead   Smolts   Migrating   past   Rock 
Island  Dam,  Columbia  River,  Washington. 
W90-00615  81 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS. 
AGRICULTURAL  EXPERIMENT  STATION. 

Effects  of  Three  Irrigation  Regimes  on  Growth 

Parameters  and  Yield  of  Drip  Irrigated  Sweet 

Corn  (Zea  mays  cv.  Suresweet)  (Tres  Niveles  de 

Riego,    Crecimiento    y    Rendimiento    de    Maiz 

Dulce  (Zea  mays  cv.  Suresweet)  Regado  por 

Goteo). 

W90-00586  3F 

Nutrient  Uptake  and  Growth  Characteristics  of 
Nitrogen  Fertigated  Sweet  Peppers  under  Drip 
Irrigation  and  Plastic  Mulch. 
W90-00587  3F 

Irrigation  Requirements  of  Sorghum  in  South 
and  North  Coasts  of  Puerto  Rico  (Requisitos  de 
Riego  para  Sorga  en  las  Costas  Sur  y  Norte  de 
Puerto  Rico). 
W90-00588  3F 

Irrigation  Requirements  for  Plantains  in  Seven 
Ecological  Regions  of  Puerto  Rico  (Requisitos 
de  Riega  para  Platano  en  Siete  Regiones  Ecolo- 
gicas  de  Puerto  Rico). 
W90-00589  3F 

Seasonal  Consumptive  Use  of  Water  by  Bell  and 
Cubanelle    Peppers    in    Semiarid    and    Humid 
Coastal  Sites  in  Puerto  Rico. 
W90-00590  21 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS. 
MICROBIAL  ECOLOGY  LAB. 

Autecology  of  Vibrio  vulnificus  and  Vibrio  par- 

ahaemolyticus  in  Tropical  Waters. 

W90-00427  5B 

PUNJAB  AGRICULTURAL  UNIV., 
LUDHIANA  (INDIA).  COLL.  OF 
AGRICULTURAL  ENGINEERING. 

Energy   Parameters   for   Raising   Crops   Under 
Various  Irrigation  Treatments  in  Indian  Agricul- 
ture. 
W90-00429  3F 

PUNJAB  AGRICULTURAL  UNIV., 
LUDHIANA  (INDIA).  DEPT.  OF  SOIL  AND 
WATER  ENGINEERING. 

Assessment  of  Groundwater  Potential  for  Con- 
junctive Water  Use  in  a  Large  Irrigation  Project 
in  India. 
W90-00367  4B 


Nonlinear  Equation  for  Groundwater  Entry  into 

Well  Screens 

W90-00580  2F 

PUNJABI  UNIV.,  PATIALA  (INDIA).  DEPT. 
OF  BIOTECHNOLOGY. 

Characterization   and   Treatment  of  Dairy   Ef- 
fluents by  Free  and  Immobilized  Yeast. 
W90-00871  5D 

PURDUE  UNIV.,  LAFAYETTE,  IN.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Distributed    Parameter   Hydrologic   and   Water 

Quality  Modeling. 

W90-00018  5B 


Field  Data  Acquisition  Systems. 
W90-00021 
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PURDUE  UNIV.,  LAFAYETTE,  IN.  SCHOOL 
OF  CIVIL  ENGINEERING. 

Rainfall  Abstraction  and  Infiltration  in  Nonpoint 

Source  Pollution. 

W90-00004  5B 

Lateral  Movements  of  Vadose  Water  in  Layered 

Soils. 

W9O-OOO05  5B 

QUEBEC  MINISTERE  DE 
L'ENVIRONNEMENT,  SAINTE-FOY. 

Acid  Precipitation  Issue:  Have  We  Lost  Sight  of 

Past  Lessons. 

W90-00076  5G 

QUEBEC  UNIV.,  CHICOUTIMI.  DEPT.  DES 
SCIENCES  FONDAMENTALES. 

Effects  of  Copper  on  the  Ultrastructure  of  Scen- 
edesmus    quadricauda    and    Chlorella    vulgaris 
(Effets  du  Cuivre  sur  l'Ultrastructure  de  Scen- 
edesmus  quadricauda  et  Chlorella  vulgaris). 
W90-00406  5C 

QUEBEC  UNIV.,  RIMOUSKI.  DEPT.  OF 
OCEANOGRAPHY. 

Determination  of  Hydrocarbon  Sources  Using  n- 
Alkane  and  Polyaromatic  Hydrocarbon  Distri- 
bution Indexes.  Case  Study:  Rio  de  La  Plata 
Estuary,  Argentina. 
W90-00540  5B 

QUEEN  MARY  COLL.,  LONDON 
(ENGLAND).  SCHOOL  OF  BIOLOGICAL 
SCIENCES. 

Talitrid  Amphipods  (Crustacea)  as  Biomonitors 

for  Copper  and  Zinc. 

W90-00783  5A 

QUEENSLAND  DEPT.  OF  PRIMARY 
INDUSTRIES,  BRISBANE  (AUSTRALIA). 

Evaluation  the  Effect  of  Climatic  Variability  on 
Management  of  Dryland  Agricultural  Systems 
in  North-Eastern  Australia. 
W90-00117  3F 

QUEENSLAND  DEPT.  OF  PRIMARY 
INDUSTRIES,  INDOOROOPILLY 
(AUSTRALIA). 

Predicting  Deep  Drainage  in  the  Soil  From  Soil 

Properties  and  Rainfall. 

W90-00507  2G 

QUEENSLAND  INST.  OF  TECH.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  APPLIED 
GEOLOGY. 

Hydro-sedimentology   of  the   Johnstone   River 

Estuary. 

W90-O07O0  2L 

QUEENSLAND  WATER  RESOURCES 
COMMISSION,  BRISBANE  (AUSTRALIA). 

Sediment  Transport  in  an  Inland  River  in  North 

Queensland. 

W90-00702  2J 


RAWSON  ACADEMY  Of-  AQUATIC 
SCIENCE,  OTTAWA  (ONTARIO* 

Problems  of  Organizat ic  '-nee,  Politic*. 

and  Management  of  Water 

W90-00696  6B 

REEDY  CREEK  ENERGY  SERVK  KS    INf 
LAKE  BUENA  VISTA,  FL. 

Effectiveness  of  Mechanical  Aeration  in  Float- 
ing    Aquatic     Macrophyte-Based     Wastewater 
Treatment  Systems 
W90-00571  5D 

REGINA  UNIV.  (SASKATCHEWAN;. 
FACULTY  OF  ENGINEERING. 

Use  of  Peat  in  the  Removal  of  Oil  From  Pro- 
duced Waters. 
W90-OO495  5D 

Anaerobic    Filters    for    Municipal    Wastewater 

Treatment 

W90-00626  5D 

RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
CENTER  FOR  ATMOSPHERIC  CHEMISTRY 
STUDIES. 

Atmospheric  Deposition  of  Chemical  Contami- 
nants to  the  Great  Lakes. 
W90-00851  5B 

RHONE-POULENC  S.A.,  PARIS  (FRANCE). 

Aqueous  Solubility  and  n-Octanol/Water  Parti- 
tion Coefficient  Correlations. 
W90-00475  5B 

RIJKSINSTITUUT  VOOR  DE 
VOLKSGEZONDHEID  EN  MILIEUHYGIENE. 
BILTHOVEN  (NETHERLANDS). 

Biological  Degradation  of  Xenobiotics  in  Waste 

Management. 

W90-0O467  5G 

Enumeration    of   Anaerobic    and    Oligotrophic 

Bacteria  in  Subsoils  and  Sediments. 

W90-00876  5B 

RUKSINSTTTUUT  VOOR  DE 
VOLKSGEZONDHEID  EN  MILIEUHYGIENE, 
BILTHOVEN  (NETHERLANDS).  LAB.  FOR 
AIR  RESEARCH. 

Deposition  of  the  Most  Acidifying  Components 

in  The  Netherlands  During   the   Period    1980- 

1986. 

W90-00348  5B 

ROBERT  S.  KERR  ENVIRONMENTAL 
RESEARCH  LAB.,  ADA,  OK. 

EPA:  Ground  Water  Handbook. 

W90-OO087  5G 

ROORKEE  UNTV.  (INDIA).  DEPT.  OF 
CHEMISTRY. 

Studies  on  the  Removal  of  Some  Toxic  Metal 
Ions:   II.   Removal  of  Lead  and   Cadmium  by 
Montmorillonite  and  Kaolinite. 
W90-00490  5D 

ROYAL  DANISH  SCHOOL  OF  PHARMACY, 
COPENHAGEN.  DEPT.  OF 
PHARMACEUTICAL  CHEMISTRY. 

Developments  in  Ecological  Modelling. 
W90-00003  7C 

ROYAL  INST.  OF  TECH.,  STOCKHOLM 
(SWEDEN). 

Calcium  Budgets  for  Catchments  as  Interpreted 

by  Strontium  Isotopes. 

W90-00918  2K 
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ROYAL  INST.  OF  TECH.,  STOCKHOLM 
(SWEDEN).  INSTITUTIONEN  FOER 
KULTURTEKNIK. 

Weathering  Rates  and  Sr87/Sr86  Ratios:  An  Iso- 

topic  Approach. 

W90-0O578  2K 

ROYAL  NETHERLANDS 
METEOROLOGICAL  INST.,  DE  BILT. 

Partial  Duration   Series  Method  with  a  Fixed 

Number  of  Peaks. 

W90-00573  2E 

SEA  CONSULTANTS,  INC.,  CAMBRIDGE, 
MA. 

SEA  Consultants  Inc,  Cambridge,  MA. 
W90-00653  5F 

SAINT  ANDREWS  UNIV.  (SCOTLAND). 
DEPT.  OF  BIOLOGY  AND  PRECLINICAL 
MEDICINE. 

Photosynthesis  and  Photorespiration  in  Fresh- 
water Organisms:  Amphibious  Plants. 
W90-00609  2H 

SAINT  DAVID'S  UNIV.  COLL.,  LAMPETER 
(WALES).  DEPT.  OF  GEOGRAPHY. 

Groundwater  Chemistry  and  Cation  Budgets  of 
Tropical  Karst  Outcrops,  Peninsular  Malaysia:  I. 
Calcium  and  Magnesium. 
W90-0O362  2K 

SANTIAGO  UNIV.  (SPAIN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Semi-Micro  C.O.D.  Determination  Method  For 

High-Salinity  Wastewater. 

W90-0O505  5D 

Characterization,    Digestibility    and    Anaerobic 

Treatment  of  Leachates  from  Old  and  Young 

Landfills. 

W90-0O759  5G 

SAO  PAULO  UNIV.  (BRAZIL).  INST.  DE 
QUIMICA. 

Determination  of  Fluoride  Ions  in  Water  by 
Conductometric  Titration  with  Lanthanum  Ni- 
trates (Determinacao  de  Ions  Fluoreto  em 
Aguas,  por  Titulacao  Condutometrica  com  Ni- 
trato  de  Lantanio). 
W90-00274  5A 

SASKATCHEWAN  UNIV.,  SASKATOON. 
SASKATCHEWAN  INST.  OF  PEDOLOGY. 

Water  Flow  in  a  Hummocky  Landscape  in  Cen- 
tral  Saskatchewan,   Canada:   I.   Distribution  of 
Water  and  Soils. 
W90-00369  2E 

SAVANNAH  RIVER  ECOLOGY  LAB.,  AIKEN, 
SC. 

Allozyme  Genotype  and  Time  to  Death  of  Mos- 
quitofish,  Gambusia  affinis  (Baird  and  Girard), 
During  Acute  Exposure  to  Inorganic  Mercury. 
W90-00313  5C 

SCARBOROUGH  COLL.,  WESTHILL 
(ONTARIO).  DEPT.  OF  GEOGRAPHY. 

Hydrological   and   Sedimentological   Influences 
on  Boroll  Catenas,  Central  Saskatchewan. 
W90-00387  2J 

SCARBOROUGH  COLL.,  WESTHILL 
(ONTARIO).  LIFE  SCIENCES  DIV. 

Comparison   of  the   Effects  of  Sediments  and 

Standard  Elutriates  on  Phosphorus  Kinetics  in 

Lakewater. 

W90-00805  5C 

SCIENCE  APPLICATIONS  INTERNATIONAL 
CORP.,  ROCKVILLE,  MD. 

Research   Needs   Concerning   Organotin   Com- 
pounds Used  in  Antifouling  Paints  in  Coastal 
Environments. 
W90-00142  5C 


SCRIPPS  INSTITUTION  OF 
OCEANOGRAPHY,  LA  JOLLA,  CA. 

Hydrogeochemistry  in  the  Barbados  Accretion- 

ary  Complex:  Leg  1 10  ODP. 

W90-00637  2K 

SERRENER  CONSULTATION,  INC., 
MONTREAL  (QUEBEC). 

Uncertainty   Modeling   of  Facultative   Aerated 

Lagoon  Systems. 

W90-0O9O5  5D 

SHIGA  PREFECTURAL  INST.  OF  PUBLIC 
HEALTH  AND  ENVIRONMENTAL  SCIENCE, 
OTSU  (JAPAN). 

Bioconcentration  and  Excretion  of  Benthiocarb 

and  Simetryne  by  Carp. 

W90-00916  5B 

SIENA  UNIV.  (ITALY).  DIPT.  DI  BIOLOGIA 
AMBIENTALE. 

Regulatory  Detoxication  Responses  in  Gobiidae 

Experimentally  Exposed  to  PCBs. 

W90-00682  5C 

SILSOE  COLL.  (ENGLAND). 

Simple  Model  for  Assessing  Annual  Soil  Erosion 

on  Hillslopes. 

W9O-OO0O8  2J 

SMITHSONIAN  ENVIRONMENTAL 
RESEARCH  CENTER,  EDGEWATER,  MD. 

Photosynthesis  of  Salt  Marsh  Species. 
W90-00605  2H 

SNC  GROUP,  INC.,  MONTREAL  (QUEBEC). 
POWER  AND  HEAVY  CIVIL  WORKS  DIV. 

Uncertainties  in  Streamflow  Measurements 
Under  Winter  Ice  Conditions,  A  Case  Study: 
The  Red  River  at  Emerson,  Manitoba,  Canada. 
W90-0O951  2E 

SNOWY  MOUNTAINS  ENGINEERING 
CORP.,  COOMA  (AUSTRALIA). 

Problems  Related  to  the  Effects  of  Environmen- 
tal Conditions  on  the  Improvement  of  Agricul- 
ture in  South-East  Asia. 
W90-O0102  3F 

SOAP  AND  DETERGENT  INDUSTRY 
ASSOCIATION,  HAYES  (ENGLAND). 

Concentrations  and  Fate  of  Linear  Alkylbenzene 
Sulphonate  in  Sludge  Amended  Soils. 
W90-0O833  5B 

SOIL  CONSERVATION  SERVICE  OF  NEW 
SOUTH  WALES,  SYDNEY  (AUSTRALIA). 

Assessment  of  Rainfall  Erosion  Hazard. 
W90-00113  2J 

SOIL  CONSERVATION  SERVICE, 
PORTLAND,  OR.  WEST  NATIONAL 
TECHNICAL  CENTER. 

Wellton-Mohawk  Farmers  Deliver  Water  Con- 


servation. 
W90-00325 
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SOIL  CONSERVATION  SERVICE, 
WASHINGTON,  DC.  ENGINEERING  DIV. 

Spillway  Performance  Report,  Mississippi,  De- 
cember 1982. 
W90-00135  8B 

SOUTH  AUSTRALIA  DEPT.  OF 
AGRICULTURE,  ADELAIDE.  DIV.  OF  LAND 
USE  AND  PROTECTION. 

Simple  Models  for  Use  by  Advisory  Officers  to 

Define   Crop   Strategies   and   to   Predict   Farm 

Yields. 

W90-0O115  3F 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
BELLE  W.  BARUCH  INST.  FOR  MARINE 
BIOLOGY  AND  COASTAL  RESEARCH. 

Subtidal  Advective  Water  Flux  as  a  Potentially 
Important     Nutrient     Input     to     Southeastern 
U.S.A.  Saltmarsh  Estuaries. 
W90-O0681  2L 


SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
DEPT.  OF  CHEMISTRY. 

Analysis  of  Pesticides  in  Seawater  after  Enrich- 
ment onto  C8  Bonded-Phase  Cartridges. 
W90-00689  5A 

SOUTHAMPTON  UNIV.  (ENGLAND).  INST. 
OF  IRRIGATION  STUDIES. 

Leaching  of  Salts  From  Saline  Heavy  Clay 
Soils:  Factors  Affecting  the  Leaching  Process. 
W90-00509  3F 

Leaching   of   Salts    From    Restructured    Saline 

Clay  Soils. 

W90-00510  3F 

SOUTHERN  CALIFORNIA  COASTAL  WATER 
RESEARCH  PROJECT,  LONG  BEACH. 

Chronic  Effects  of  Contaminated  Sediments  on 

the  Urchin  Lytechinus  pictus. 

W90-00315  5C 

SOUTHERN  FOREST  EXPERIMENT 
STATION,  OXFORD,  MS.  FOREST 
HYDROLOGY  LAB. 

Nutrient  Flux  Through  a  Loblolly  Pine  Forest 

Floor  Using  Simulated  Rainfall. 

W90-00388  5B 

SOUTHERN  PLAINS  RANGE  RESEARCH 
STATION,  WOODWARD,  OK. 

Management  Effects  on  Runoff,  Soil,  and  Nutri- 
ent Losses  from  Highly  Erodible  Soils  in  the 
Southern  Plains. 
W90-00959  2J 

SOUTHERN  WATER  AUTHORITY, 
CHATHAM  (ENGLAND).  KENT  DIV. 

Adsorption  and  Release  of  Phosphate  from  Sedi- 
ments of  a  River  Receiving  Sewage  Effluent. 
W90-O0829  5B 

SRI  VENKATESWARA  COLL.,  NEW  DELHI 
(INDIA).  DEPT.  OF  ZOOLOGY. 

Bioconcentration  and  Metabolism  of  Aldrin  and 
Phorate  by  the  Blue-green  Algae  Anabaena 
(ARM  310)  and  Aulosira  fertilissima  (ARM  68). 
W90-00433  5B 

STANFORD  UNIV.,  CA.  DEPT.  OF  APPLIED 
EARTH  SCIENCES. 

Influence  of  Spatial  Variability  of  Aquifer  and 
Recharge  Properties  in  Determining  Effective 
Parameter  Values. 
W90-00232  2F 

Particle  Travel  Times  of  Contaminants  Incorpo- 
rated into  a  Planning  Model  for  Groundwater 
Plume  Capture. 
W90-00356  5B 

STANFORD  UNIV.,  CA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Concept  of  Predictive  Probability  and  A  Simple 
Test  for  Geostatistical  Model  Validation. 
W90-00230  7C 

STATE  UNIV.  OF  NEW  YORK  AT  BUFFALO. 
DEPT.  OF  CIVIL  ENGINEERING. 

Improvements     in     Soil     Absorption     Trench 

Design. 

W90-00665  5D 

STATE  UNIV.  OF  NEW  YORK  COLL.  AT 
BROCKPORT.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Production,  Biomass,  and  Trophic  Interactions 

of  Mysis  relicta  in  Lake  Ontario. 

W90-00842  2H 


OR-19 


ORGANIZATIONAL  INDEX 
STATE  UNIV.  OF  NEW  YORK  COLL.  AT  CORTLAND.  DEPT.  OF  CHEMISTRY. 


STATE  UNIV.  OF  NEW  YORK  COLL.  AT 
CORTLAND.  DEPT.  OF  CHEMISTRY. 

Homogeneous   Hydrolysis    Rate   Constants   tor 
Selected  Chlorinated   Methanes,   Ethanes,   F.th- 
enes,  and  Propanes. 
W90-00687  Mi 

STATE  UNIV.  OF  NEW  YORK  COLL.  AT 
PLATTSBURGH. 

Surficial  and  Subsurface  Distribution  of  Aquifer 

Sediments  at  the  Bemidji,  Minnesota,  Researi  h 

Site. 

W90-00033  2F 

STATION  FEDERALE  DE  RECHERCHES  EN 
ARBORICULTURE,  VITICULTURE  ET 
HORTICULTURE  DE  WAEDENSWIL 
(SWITZERLAND). 

Tributyltin  in  the  Environment-Sources,   Fate 
and  Determination:  An  Assessment  of  Present 
Status  and  Research  Needs. 
W90-00482  5B 

STOCKHOLM  UNIV.  (SWEDEN). 
METEOROLOGISKA  INSTITUTIONEN. 

Relation    Between    Anthropogenic    S02    Emis- 
sions and  Concentration  of  Sulfate  in  Air  and 
Precipitation. 
W90-00343  5B 

STUTTGART  UNIV.  (GERMANY,  F.R.). 
FAKULTAET  13  -  VERFAHRENSTECHNIK. 

Gassing   of  Biosuspensions   in   Bubble   Column 

and  Loop  Reactors  (Begasung  von  Blosuspen- 

sionen    in    Blasensaeuien     und    Schiaufenreak- 

toren). 

W90-00190  5D 

STUTTGART  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  WASSERBAU. 

Transport    and    Sedimentation    of    Suspended 

Matter  in  Obstructed  and  Unobstructed  Running 

Waters,  (Transport-und  Sedimentationsverhalten 

von    Suspensa   in    Ungestauten   und   Gestauten 

Fliessgewaessern). 

W90-00259  2J 

Modelling  of  Large-Scale  Heat  and  Contaminant 
Transport  in  Groundwater:  Report  of  Activities 
1986/87  (Modellerung  des  Grossraeumigen 
Waermetransports  und  Schadstofftransports  im 
Gnmdwasser:  Taetigkeitsbericht  1986/87). 
W90-00269  2F 

SVERIGES  LANTBRUKSUNIVERSITET, 
UPPSALA.  DEPT.  OF  SOIL  SCIENCES. 

Simple  Empirical  Model  of  Root  Water  Uptake. 
W90-OO355  21 

SWCA,  INC.,  TUCSON,  AZ. 

Terrestrial  Ecology  of  Lower  Colorado  River 

Bankline  Modifications. 

W90-00148  6G 

Simulating   the   Effects  of  Glen  Canyon   Dam 
Releases  on  Grand  Canyon  River  Trips. 
W90-00457  6G 

SWEDISH  COUNCIL  FOR  BUILDING 
RESEARCH,  STOCKHOLM. 

Increased  Heat  Abstraction  from  Lakes  During 
the  Winter:  Methods  of  Accelerating  Ice  Forma- 
tion on  Lakes  in  Order  to  Increase  the  Amount 
of  Energy  Stored  in  them  During  the  Winter 
(Ukad  Suovarme  pa  Vintern:  Metoder  att  Pas- 
kynda  Islaggningen  i  Sjoar  for  Hogre  Energiin- 
nehall  Vintertid). 
W90-00277  2H 

SWEDISH  ENVIRONMENTAL  RESEARCH 
INST.,  STOCKHOLM. 

Liming  Project  Haerskogen  1976-1986:  Water 
Chemical  and  Biologic  Response  on  Liming  in 
Seven  West  Swedish  Lakes  (Kalkningsprojektet 
Harskogen  1976-1986:  Vattenkemisk  och  Bilo- 
gisk  Respons  pa  kalkningsatgarder  i  sju  Vasts- 
venska  Sjoar). 
W90-00270  5G 


Aqueous  Photolysis  of  the  Iron  (III)  Complexes 

of  NTA,  EDTA  and  DTPA. 

W90-(X)472  5B 

SYBRON  CHEMICALS,  INC.,  SALEM,  VA. 

Isokinetic  Constants  of  a  Mixed  Microbial  Cul- 
ture with  Model  Diesel  Fuel. 
W90-00463  5G 

SYDNEY  UNIV.  (AUSTRALIA).  SCHOOL  OF 
CIVIL  AND  MINING  ENGINEERING. 

Entrainment    of   Sediments    by    the   Turbulent 

Flow  of  Water. 

W90-00699  2J 

SYRACUSE  UNIV.,  NY. 

Inorganic  Geochemistry  of  Ground  Water  and 

Aquifer  Matrix:  First- Year  Results. 

W9O-O0O35  5C 

SYRACUSE  UNIV.,  NY.  DEPT.  OF  CIVIL 
ENGINEERING. 

Role  of  Organic  Acids  in  the  Acidification  of 

Surface  Waters  in  the  Eastern  U.S. 

W90-00641  2K 

Vacuum  Operation  for  Overloaded  Anaerobic 

Treatment  Systems. 

W90-00754  5D 

TASHKENT  STATE  PEDAGOGICAL  INST. 
NIZAMI  SSR.  DEPT.  OF  BOTANY. 

Central  Asian  Irrigation  Canals  and  some  As- 
pects of  their  Algal  Flora. 
W90-00408  2H 

TECHNICAL  UNIV.  OF  DENMARK,  LYNGBY. 
DEPT.  OF  SANITARY  ENGINEERING. 

Cadmium  Soil  Sorption  at  Low  Concentrations: 

VII,   Effect   of  Stable   Solid   Waste   Leachate 

Complexes. 

W90-00802  5B 

TECHNICAL  UNIV.  OF  DENMARK,  LYNGBY. 
INST.  OF  HYDRODYNAMICS  AND 
HYDRAULIC  ENGINEERING. 

Effect  of  Conditioning  Transport  Simulations  on 
Transmissivity,  Head  and  Concentration  Data. 
W90-00229  5B 

TECHNICAL  UNIV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Concept  of  Soluble  Residual  Product  Formation 
in  the  Modelling  of  Activated  Sludge. 
W90-00777  5D 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  INST.  FUER 
SIEDLUNGSWASSERWIRTSCHAFT. 

Dimensions  of  Aerated  Grit  Chambers  and  Use 
as  a  Highly  Loaded  Activated  Sludge  Process. 
W90-00747  5D 

Effects    of  Thermal    Pretreatment    of   Sewage 

Sludge  on  Anaerobic  Digestion. 

W90-00755  5D 

TECHNISCHE  UNIV.  BERLIN  (GERMANY, 
F.R.).  INST.  FUER  WASSERBAU  UND 
WASSERWIRTSCHAFT. 

Groundwater    Model    of   the    Nubian    Aquifer 

System. 

W90-00940  2F 

TECHNISCHE  UNIV.  BRAUNSCHWEIG 
(GERMANY,  F.R.). 

Dewatering  Behaviour  of  Sewage  Sludge  with 

Inorganic  and  Macro-Molecular  Means  of  Floc- 

culation         (Entwaesserungsverhalten         eines 

Faulschlammes  mit  Anorganischen  und  Makro- 

molekularen). 

W90-00272  5D 


ihdlMV  Ml  l  NIV.  HWAt  N8CHWEIC 
(Gl  BMANY,  i  i<  I  i  I  U  iiivw  jss-insi 
mi'  WASSERBAU  UND  GRUNDBAI 

Hydraulic  Calculations  tot  Plow   Lnd' 

on  Consolidated  Beds  (Untergrundhydraulischt 

Berechnungcn    an    Flintrlrirhm    auf    Bindigen 

Deckschichten). 

W90-M257  21 

TECHNISCHE  UNIV.  CLAl.STHAL, 
CLAUSTHAL-ZELLERFELD  'GERMANY, 
F.R.).  FAKULTAET  PI  EH  NATUK-  UND 
GEISTESWISSENSCHAFTEN. 

Tailings  from  Coal  Mining  Weathering  and  So- 
lution Processes  in  the  Tailings  as  Illustrated  by 
Lysimeter  Experiments  (Die  Abgange  des  Stein- 
kohlenbergbaus.  Verwitterungs  und  Losungs- 
vorgange  im  Bergematenal,  Dargeslellt  an  Lysi- 
meterversuchenj. 
W90-00180  5B 

TECHNISCHE  UNIV.  HAMBLRG-HARBl  RG 
(GERMANY,  F.R.).  ARBEITSBEREICH 
UMWELTSCHUTZTECHNTK. 

Laboratory  and  Semi-Technical  Field  Experi- 
ments for  Characterizing  the  Most  Important 
Processes  Influencing  the  Sorption  and  Mobili- 
zation of  Heavy  Metals  in  Sand-Filter-Columns 
(Laborexpenmente  und  Halbtechnische  Gelaen- 
deversuche  zur  Charaktensierung  der  Wichtig- 
sten  Prozesse,  Welche  die  Bindung  und  Mobili- 
sierung  von  Spur  Enmetallen  in  Langs  Amsand- 
filtern  Beeinflussen). 
W90-00267  5B 

TECHNISCHE  UNIV.  MUENCHEN, 
CAROLING  (GERMANY,  F.R.). 
ANORGANISCHE-CHEMISCHES  INST. 

Development  and  Investigation  of  a  Process  for 

the  Electrochemical  Treatment  of  Wastewater 

(Entwicklung  und  Untersuchung  eines  Verfah- 

rens  zur  Elektrochemischen  Aufbereitung  von 

Abwasser). 

W90-00268  5D 

TECHNISCHE  UNIV.  MUENCHEN 
(GERMANY,  F.R.).  LEHRSTUHL  UND 
PRUEFAMT  FUER 
WASSERGUETEWIRTSCHAFT  UND 
GESUNDHEITSINGENIEURWESEN. 

Operation  of  a  Town  Drainage  System  by  Out- 
flow Control  on  a  Rain  Reservoir  (Bewirtschaf- 
tung  eines  Stadtischen  Entwasserungssystems 
durch  Abflubsteuerung  an  einem  Regenruckhal- 
tebecken). 
W90-00191  4  A 

TECHNISCHE  UNIV.,  VIENNA  (AUSTRIA). 
INST.  FUER  HYDRAULIK 
GEWASSERKUNDE  UND 
WASSERWIRTSCHAFT. 

Overland  Flow  Modeling:  Can  Rainfall  Excess 
be  Treated  as  Independent  of  Flow  Depth. 
W90-00350  2E 

TENNESSEE  EASTMAN  CO.,  KINGSPORT. 

Volatile    Organic    Losses    from    a    Composite 

Water  Sampler. 

W90-00900  7B 

TENNESSEE  UNIV.,  KNOXVILLE. 

Spatial  Variability  of  Saturated  Hydraulic  Con- 
ductivity of  the  Subsoil  of  Two  Forested  Water- 
sheds. 
W90-00379  2G 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Improved    Understanding    and    Application    of 
Hazardous  Waste  Biological  Treatment  Process- 
es Using  Microbial  Systems. 
W90-00465  5D 
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TENNESSEE  VALLEY  AUTHORITY,  OAK 
RIDGE. 

Effects  of  Acidic  Precipitation,  03,  and  Soil  Mg 
Status  on  Throughfall,  Soil,  and  Seedling  Lob- 
lolly Pine  Nutrient  Concentrations. 
W90-00648  5C 

Influence  of  03,  Rainfall  Acidity,  and  Soil  Mg 
Status  on  Growth  and  Ectomycorrhizal  Coloni- 
zation of  Loblolly  Pine  Roots. 
W9O-0O807  5C 

TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  BIOLOGY. 

Effects  of  Sublethal  Exposure  to  Copper  on  Diel 

Activity  of  Sea  Catfish,  Arius  felis. 

W90-00404  5C 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  INST.  OF  BOTANY. 

Structure  and  Dynamics  of  the  Phytoplankton 
Assemblages  in  Lake  Volvi,  Greece:  II.  Phyto- 
plankton Biomass  and  Environmental  Factors. 
W9O-0O596  2H 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  LAB.  OF  ANALYTICAL 
CHEMISTRY. 

Simultaneous  Extraction  and  Atomic  Absorption 
Spectrometric  Determination  of  IB  Group  Ele- 
ments (Cu,  Ag,  Au)  from  Aqueous  Thiocyanate/ 
2,2-Dipyridyl-2-Pyridylhydrazone  (DPPH)  So- 
lutions. 
W90-00299  7B 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  LAB.  OF  ORGANIC  CHEMICAL 
TECHNOLOGY. 

Influence  of  pH  on  Adsorption  of  Dye-Contain- 
ing Effluents  With  Different  Bentonites. 
W90-00469  5D 

THURSTON  REGIONAL  PLANNING 
COUNCIL,  OLYMPIA,  WA. 

Percival  Creek  Corridor  Plan. 

W9O-0O326  6B 

TOKAI  REGIONAL  FISHERIES  RESEARCH 
LAB.,  TOKYO  (JAPAN). 

Eelgrass  Productivity  on  an  Intertidal  Flat  of 

Central  Japan. 

W9O-0O670  21 

TOKYO  UNIV.  (JAPAN).  DEPT.  OF  URBAN 
ENGINEERING. 

Metabolism  of  Carboxylic  Acids  Located  in  and 

Around  the  Glycolytic  Pathway  and  the  TCA 

Cycle  in  the  Biological   Phosphorus  Removal 

Process. 

W9O-0O779  5D 

Adsorption-Desorption  of  Phosphorus  by  Lake 
Sediments  Under  Anaerobic  Conditions. 
W90-00822  2H 

Phosphorus  Exchange  Kinetics  and  Exchange- 
able Phosphorus  Forms  in  Sediments. 
W90-00823  5B 

TOKYO  UNIV.  (JAPAN).  INST.  OF  APPLIED 
MICROBIOLOGY. 

Function   of  Carbonic   Anhydrase   in   Aquatic 

Photosynthesis. 

W90-00604  2H 

TOKYO  UNIV.  OF  AGRICULTURE  AND 
TECHNOLOGY  (JAPAN).  FACULTY  OF 
AGRICULTURE. 

Copper  and  Zinc  Balance  in  Soils,  Rice  Plants 
and   Aquatic   Systems   in   an   Area   Along   the 
Fuchu  Precipice  Line,  Tokyo,  Japan. 
W90-00811  4C 

TOLEDO  UNIV.,  OH. 

Impact      of     Toxic      Chemicals      on      Local 
Wastewater  Treatment  Plant  and  the  Environ- 
ment. 
W90-00448  5B 


TORONTO  UNIV.  (ONTARIO).  DEPT.  OF 
GEOGRAPHY. 

Influence    of   the    Overstory,    Understory    and 
Upper  Soil  Horizons  on  the  Fluxes  of  Some  Ions 
in  a  Mixed  Deciduous  Forest. 
W90-OO585  21 

TORONTO  UNIV.  (ONTARIO).  DEPT.  OF 
ZOOLOGY. 

Concentrations  and  Distribution  of  Fe,  Zn  and 
Cu  in  Tissues  of  the  White  Sucker  (Catostomus 
Commersoni)  in  Relation  to  Elevated  Levels  of 
Metals  and  Low  pH. 
W90-0O723  5C 

Potential  Invasion  of  the  Great  Lakes  by  Fish 
Species  Associated  with  Climatic  Warming. 
W90-00848  2H 

TORONTO  UNIV.  (ONTARIO).  INST.  FOR 
ENVIRONMENTAL  STUDIES. 

Application  of  the  QWASI  (Quantitative  Water 
Air  Sediment   Interaction)  Fugacity   Model  to 
the  Dynamics  of  Organic  and  Inroganic  Chemi- 
cals in  Lakes. 
W90-OO435  5B 

Modeling  the  Long-Term  Behavior  of  an  Organ- 
ic Contaminant  in  a  Large  Lake:  Application  to 
PCBs  in  Lake  Ontario. 
W9O-0O846  5B 

TOYAMA  UNIV.  (JAPAN).  FACULTY  OF 
SCIENCE. 

Selective  and  Sensitive  Spectrophotometric  De- 
termination of  Copper  in  Water  after  Collection 
of  its  Bathocuproine  Complex  on  an  Organic- 
Solvent-Soluble  Membrane  Filter. 
W90-00428  5A 

TRENT  UNIV.,  PETERBOROUGH 
(ONTARIO).  TRENT  AQUATIC  RESEARCH 
CENTRE. 

Relationship  Between  Sedimentary  Diatom  As- 
semblages  and    Lakewater    pH   in    35    Quebec 
Lakes,  Canada. 
W90-00591  2H 

TRINITY  COLL.,  DUBLIN  (IRELAND). 

Effect  of  Small  Changes  in  Incubation  Tempera- 
ture on  the  Five  Day  Biochemical  Oxygen 
Demand  Test. 

W90-0O487  5A 

BOD  Incubators  and  Temperature  Variability. 

W90-00488  5  a 

TROPICAL  PESTICIDES  RESEARCH  INST., 
ARUSHA  (TANZANIA). 

Metal  Pollution  of  River  Msimbazi,  Tanzania. 

W90-00511  5B 

TURIN  UNIV.  (ITALY).  DIPT.  DI  CHIMICA 
ANALITICA. 

Photodegradation    of  2-Ethoxy-    and    2-Butox- 
yethanol  in  the  Presence  of  Semiconductor  Par- 
ticles or  Organic  Conducting  Polymer. 
W90-00492  5D 

ULM  UNIV.  (GERMANY,  F.R.).  DEPT.  OF 
BIOLOGY  III. 

Seasonal     Cycle     of    Thermocyclops     crassus 
(Fischer,     1853)    (Copepoda:Cyclopoida)    in    a 
Shallow,  Eutrophic  lake. 
W90-00402  2H 

UNIVERSIDAD  DEL  PAIS  VASCO,  BILBAO 
(SPAIN).  LAB.  DE  ECOLOGIA. 

Comparative  Study  of  Water  Mineralization  and 
Nutrient  Status  in  the  Main  Water  Courses  of 
Biscay  (Basque  Country). 
W90-00826  5B 


UNIVERSIDAD  POLITECNICA  DE 
CATALUNA,  BARCELONA  (SPAIN).  DEPT. 
OF  APPLIED  MATHEMATICS. 

Stable    Predictive    Control    of    Open-Channel 

Flow. 

W90-00892  8A 

UNIVERSIDAD  SIMON  BOLIVAR,  CARACAS 
(VENEZUELA).  DEPT.  DE  ESTUDIOS 
AMBIENTALES. 

Chemical  Composition  and  Nutrient  Loading  by 
Precipitation  in  the  Trachypogon  Savannas  of 
the  Orinoco  Llanos,  Venezuela. 
W90-00304  2K 

UNIVERSIDADE  ESTADUAL  PAULISTA,  SAO 
PAULO  (BRAZIL).  DEPT.  DE  FISICA. 

Behavior  of  Dissolved  Uranium  in  Groundwat- 
ers of  the  Morro  do  Ferro  Thorium  Deposit, 
Brazil. 
W90-00361  2F 

UNIVERSITAT  DE  LES  ILLES  BALEARS, 
PALMA  DE  MALLORCA  (SPAIN).  DEPT.  DE 
CHEMISTRY. 

Automatic  System  for  Simultaneous  Determina- 
tion of  Nitrates  and  Nitrites  in  Waters. 
W9O-0O859  5A 

UNIVERSITE  LIBRE  DE  BRUXELLES 
(BELGIUM).  GROUPE  DE  MICROBIOLOGIE 
DES  MILIEUX  AQUATIQUES. 

Seasonal  and  Inter-Annual  Variations  of  Nitro- 
gen Diagenesis  in  the  Sediments  of  a  Recently 
Impounded  Basin. 
W90-0O3O7  2H 

UNIVERSITY  COLL.,  CAMPBELL 
(AUSTRALIA). 

Negative  Role  of  Turbulence  in  Estuarine  Mass 

Transport. 

W90-0O677  2L 

UNIVERSITY  COLL.,  CAMPBELL 
(AUSTRALIA).  DEPT.  OF  GEOGRAPHY  AND 
OCEANOGRAPHY. 

Use  of  Turbidimeters  in   Suspended   Sediment 

Research. 

W90-00733  7B 

UNIVERSITY  COLL.,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  AND  MUNICIPAL 
ENGINEERING. 

Filtration  Studied  with  Endoscopes. 
W90-00419  5F 

UNIVERSITY  COLL.  OF  NORTH  WALES, 
BANGOR.  SCHOOL  OF  BIOLOGICAL 
SCIENCES. 

Biogeochemical  Survey  of  Rivers  and  Streams 
in   the   Mountains  and   Foot-Hills   Province  of 
Arctic  Alaska. 
W90-00594  2H 

UNIVERSITY  OF  AGRICULTURAL 
SCIENCES,  BANGALORE  (INDIA). 

Acid  Rain,  Cation  Dissolution,  and  Sulphate  Re- 
tention In  Three  Tropical  Soils. 
W90-OO323  5C 

UNIVERSITY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  SCHOOL  OF 
ENVIRONMENTAL  SCIENCES. 

Geochemical    Studies    in    a    Remote    Scottish 
Upland  Catchment  II.  Streamwater  Chemistry 
During  Snow-Melt. 
W90-0O809  5B 
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UNIVERSITY  OF  MANCHESTER  INST.  OF 
SCIENCE  AND  TECHNOLOGY  (ENGLAND). 
POLLUTION  RESEARCH  UNIT. 

Acid    Treatment     of    Anaerobically     Digested 

Sludge:    Effect    on    Heavy    Metal    Content    and 

Dewaterability 

W90-00516  5D 

UNIVERSITY  OF  NEW  ENGLAND, 
ARMIDALE  (AUSTRALIA).  FACULTY  OF 
RESOURCE  MANAGEMENT. 

Aspects  of  Hydrometeorological  Data,  Measure- 
ment, Analysis  and  Application. 
W90-00122  2B 

UNIVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 
DEPT.  OF  CIVIL  ENGINEERING. 

Modeling  of  an  Ozone- Wastewater  System's  Ki- 
netics. 
W90-00412  5D 

UNIVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 
RESEARCH  INST. 

Nickel  Sorption  and  Speciation  in  a  Marine  En- 
vironment. 
W90-00713  5B 

UNIVERSITY  OF  PUGET  SOUND,  TACOMA, 
WA. 

Snow  Cover  of  the  Upper  Colorado  River  Basin 

from   Satellite   Passive   Microwave   and   Visual 

Imagery. 

W90-00917  7B 

UNIVERSITY  OF  SOUTH  FLORIDA,  ST. 
PETERSBURG.  DEPT.  OF  MARINE  SCIENCE. 

Production  of  Extracellular  Nucleic  Acids  by 
Genetically  Altered  Bacteria  in  Aquatic-Envi- 
ronment Microcosms. 
W90-00390  5B 

UNIVERSITY  OF  SOUTHERN  MAINE, 
PORTLAND.  DEPT.  OF  CHEMISTRY. 

Analysis  of  Malathion  and  Its  Breakdown  Prod- 
ucts in  Aquaria  Containing  Golden  Shiners  (N. 
Chrysoleucas). 
W90-00855  5B 

UNIVERSITY  OF  STRATHCLYDE,  GLASGOW 
(SCOTLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Simulation  of  Sediment  Yield  from  Alpine  Wa- 
tersheds. 
W9O-0OOO7  2J 

UNIVERSITY  OF  THE  WITWATERSRAND, 
JOHANNESBURG  (SOUTH  AFRICA).  DEPT. 
OF  MICROBIOLOGY. 

Assessment  of  Toxic  Metal  Biosorption  by  Acti- 
vated Sludge  from  the  Treatment  of  Coal-Gasifi- 
cation Effluent  of  a  Petrochemical  Plant. 
W90-00410  5D 

Activated   Sludge  Treatment  of  Coal-Gasifica- 
tion Effluent  in  a  Petrochemical  Plant:  II.  Metal 
Accumulation  by  Heterotrophic  Bacteria. 
W90-00773  5D 

UNIVERSITY  OF  WYOMING  RESEARCH 
CORP.,  LARAMIE.  WESTERN  RESEARCH 
INST. 

Groundwater  Restoration  Field  Test  at  the  Hoe 
Creek  Underground  Coal  Gasification  Site. 
W90-OO245  5G 

UPPSALA  UNIV.  (SWEDEN).  DEPT.  OF 
HYDROLOGY. 

Sediment  Trap  Assemblages-A  Methodological 

Description. 

W90-0O734  7B 

UPPSALA  UNIV.  (SWEDEN).  DEPT.  OF 
TOXICOLOGY. 

Selective  Accumulation  of  Chlorinated  Paraffins 
(C12  and  C16)  in  the  Olfactory  Organ  of  Rain- 
bow Trout. 
W90-(X)474  5B 


UPPSALA  UNIV.  (SWEDEN). 
LIMNOLOGISKA  INSTITUTIONEN. 

Importance  of  Sediments  in  Understanding  Nu- 
trient Cyclings  in  Lakes 
W90-(X)717  2H 

UPPSALA  UNIV.  (SWEDEN). 
NATURGEOGRAFISKA  INST. 

Resuspension,  Ephemeral  Mud  Blankets  and  Ni- 
trogen Cycling  in   Laholmsbukten,  South  East 
Kattegat. 
W90-00701  2L 

Sediment  Sampling  Evaluated  with  a  New 
Weighting  Function  and  Index  of  Reliability. 
W90-00732  7B 

USTREDNI  USTAV  GEOLOGICKY,  PRAGUE 
(CZECHOSLOVAKIA). 

Occurrence    and    Speciation    of    Beryllium    in 

Acidified  Freshwaters. 

W90-00827  5B 

UTRECHT  RIJKSUNIVERSITEIT 
(NETHERLANDS).  INST.  VOOR 
METEOROLOGIE  EN  OCEANOGRAFIE. 

Import   and   Export   of  Acid    Pollution   in   the 

Netherlands   (Import   en   Export    van   Zuur   in 

Nederland). 

W90-00184  5B 

VALLADOLID  UNIV.  (SPAIN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Anaerobic  Treatment  of  Municipal   Sewage  in 

UASB  and  AFBR  Reactors. 

W90-00499  5D 

VALTION  TEKNILLINEN 
TUTKIMUSKESKUS,  OULU  (FINLAND). 
BUILDING  LAB. 

Effects  of  Regulation  on  the  Ecology  of  the 
Littoral  Zone  and  the  Feeding  of  Whitefish, 
Coregonus  spp.,  in  Lakes  in  Northern  Finland. 
W90-00612  2H 

VANDKVALITETSINSTITUTET, 
HOERSHOLM  (DENMARK). 

Heavy  Metals  in  Eelgrass  (Zostera  marina  L.) 
During  Growth  and  Decomposition. 
W90-00710  5B 

VENICE  UNIV.  (ITALY).  DEPT.  OF 
ENVIRONMENTAL  SCIENCE. 

Chemical  and  Physical  Characteristics  of  Rain- 
fall in  Venice:  Influence  of  the  Sampling  Method 
on  the  Reliability  of  the  Data. 
W90-00560  5B 

Determination  of  Linear  Alkylbenzenesulphon- 
ates  and  Alkylphenol  Polyethoxylates  in  Com- 
mercial  Products  and   Marine   Waters  by   Re- 
versed- and  Normal-Phase  HPLC. 
W90-00860  5A 

VENICE  UNIV.  (ITALY).  FACOLTA  DI 
CHIMICA  INDUSTRIALE. 

Models   of  Statistical    Distributions   for   NPSP 

Concentrations. 

W90-00019  5B 

VERSUCHSANSTALT  FUER 
BINNENSCHIFFBAU  E.V.,  DUISBURG 
(GERMANY,  F.R.). 

Study  of  a  Floating  Wave  Deflector  (Untersu- 
chung  eines  Schwimmenden  Wellenabweisers). 
W90-00266  8A 

VICTORIA  DEPT.  OF  AGRICULTURE  AND 
RURAL  AFFAIRS,  TATURA  (AUSTRALIA). 
INST.  FOR  IRRIGATION  AND  SALINTY. 

Application    of   the    Threshold    Concentration 
Concept  to  Irrigation  With  Saline  Water. 
W90-00508  3C 


VI'  IORIA  UNIV.  (BRITISH  COLUMBIA). 

DEPT.  OF  BIOLOGY. 

Variability   in   the   Determination  of  Ash  Free 
Dry   Weight    for   Periphyton   Communities    A 
Call  for  a  Standard  Method 
W90-W820  2H 

VIENNA  UNIV.  (AUSTRIA).  ZOOI.OGISCHES 
INST. 

Diel  and  Spatial  Variations  in  Bacterial  Density 

in  a  Stratified   Water  Column  of  the  Gulf  of 

Trieste 

W90-00285  2L 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEFT.  OF  BIOLOGY. 

Changes  in  Stream  Organic  Matter  Following 

Watershed  Disturbance. 

W90-00691  4C 

VIRGINIA  STATE  AIR  POLLUTION 
CONTROL  BOARD,  RICHMOND. 

Acid  Deposition  Program:  Scope  of  Work. 
W90-00072  5B 

VOLCANI  INST.  OF  AGRICULTURAL 
RESEARCH,  BET-DAGAN  (ISRAEL). 

Guidelines     for     Molybdenum     in     Irrigation 

Waters. 

W90-00564  5G 

VYSOKA  SKOLA  CHEMICKO- 
TECHNOLOGICKA,  PRAGUE 
(CZECHOSLOVAKIA).  INST.  OF  WATER 
TECHNOLOGY  AND  ENVIRONMENTAL 
PROTECTION. 

Identification    of   Filamentous    Microorganisms 

from  Activated  Sludge:  A  Compromise  between 

Wishes,  Needs  and  Possibilities. 

W90-00422  5D 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Prediction  of  Nuisance  Periphytic  Biomass:  A 

Management  Approach. 

W90-00899  5C 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Gravel  Transport,  Gravel  Harvesting,  and  the 

Channel-Bed    Degradation   in   Rivers   Draining 

the  Southern  Olympic  Mountains,  Washington, 

U.S.A. 

W90-00449  2J 

WASHINGTON  UNIV.,  SEATTLE.  WILDLIFE 
SCIENCE  GROUP. 

Heavy  Metal  Accumulation  in  Small  Mammals 
following  Sewage  Sludge  Application  to  For- 
ests. 
W90-OO57O  5E 

WATER  RESEARCH  CENTRE, 
MEDMENHAM  (ENGLAND). 

Occurrence  of  Chlorobenzenes  and  Permethrins 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
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social  sciences  and  the  related  engineering  and  legal 
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resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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2.  WATER  CYCLE 
2A.  General 


RIVER-GROUNDWATER  RELATIONSHIPS  IN 
THE  LOWER  PARTS  OF  THE  NETHER- 
LANDS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
G.  J.  Heij. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4 
p  35-62,  Jun  1989.  18  fig,  9  ref. 

Descriptors:  'Surface  water,  'Groundwater, 
•Aquifers,  'Infiltration  rate,  'Surface-groundwater 
relations,  'Hydraulic  permeability,  'Geohydro- 
logy.  Model  studies,  Mathematical  models,  The 
Netherlands. 

This  paper  deals  with  the  geohydrological  relation- 
ships between  the  main  surface  waters  in  the  lower 
parts  of  The  Netherlands  and  the  groundwater, 
including  hydraulic  resistance,  rate  of  flow  and 
travel  times  of  water  infiltrating  from  the  surface 
water  into  the  adjacent  aquifer.  For  a  pseudo-two- 
dimensional  flow  situation  the  hydraulic  resistance, 
infiltration  rate  and  average  travel  times  can  be 
calculated  with  simple  analytical  formulas,  using  a 
measured  gradient  line  of  the  groundwater  head.  A 
linear  relationship  exists  between  the  surface  water 
level  and  the  infiltration  rate  and  an  inverse  rela- 
tionship between  this  level  and  the  average  time 
water  particles  require  to  flow  from  the  surface 
water  to  the  (projection  of)  the  bank.  With  numeri- 
cal modelling,  values  of  the  hydraulic  resistance 
and  the  infiltration  rate  in  multi-aquifer  situations 
of  complex  geometry  can  be  calculated  (by  calibra- 
tion). (Author's  abstract) 
W90-01019 


EVALUATION     OF     RAINFALL-DISCHARGE 
MODELS  WITH  DISCRIMINATION. 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01020 


VARIATIONS  IN  CONCENTRATIONS  OF 
AQUEOUS  ALUMINIUM  AND  OTHER  CHEM- 
ICAL SPECIES  DURING  HYDROLOGICAL 
EPISODES  AT  BIRKENES,  SOUTHERNMOST 
NORWAY. 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  2K 
W90-01037 


SOIL  HYDROPHOBIC  EFFECTS  ON  INFIL- 
TRATION AND  CATCHMENT  RUNOFF. 

Department  of  Primary  Industries  and  Energy, 
Canberra  (Australia).  Bureau  of  Rural  Resources. 
For  primary  bibliographic  entry  see  Field  2G 
W90-01072 


RAIN-FLOW  RATE  MODELLING.  A  CONTRI- 
BUTION TO  THE  DEVELOPMENT  OF  THE 
DPFT  METHOD  (MODELISATION  PLUIE- 
DEBIT:  VALIDATION  PAR  SIMULATION  DE 
LA  METHODE  DPFT). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  7C 
W90-01133 


USE  OF  SOIL  MOISTURE  STATE  INDICA- 
TORS IN  A  RAINFALL-RUNOFF  MODEL 
(UTILISATION  DTNDICATEURS  DE  L'ETAT 
HYDRIQUE  DU  SOL  DANS  UN  MODELE 
PLUIE-DEBIT). 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France). 

For  primary  bibliographic  entry  see  Field  7C 
W90-01134 


ADDITIONAL  RESULTS  CONCERNING  THE 
SPATIAL  DISTRIBUTION  OF  RAINFALL  AND 


ITS  ROLE  IN  THE  TRANSFORMATION  OF 
RAINFALL-RUNOFF  (LA  DISTRIBUTION 
SPATIALE  DES  PRECIPITATIONS  ET  SON 
ROLE  DANS  LA  TRANSFORMATION  PLUIE- 
DEBIT). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  2B 
W90-01140 


RAINFALL  RETENTION  PROBABILITIES 
COMPUTED  FOR  DIFFERENT  CROPPING- 
TILLAGE  SYSTEMS. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F 
W90-01222 


METHOD  OF  SELECTING  SUBSET  AUTOR- 
EGRESSIVE  TIME  SERIES  MODELS. 

Tamkang  Univ.,  Taipei  (Taiwan).   Dept.   of  Hy- 
draulic Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01426 


FROM    THE    PLOT    TO    THE    WATERSHED: 

SCALE      EFFECT      IN      THE      AMAZONIAN 

FOREST  ECOSYSTEM  (DE  LA  PARCELLE  AU 

PETIT  BASSIN-VERSANT:  EFFET  D'ECHELLE 

DANS     L'ECOSYSTEME     FORESTIER     AMA- 

ZONIEN). 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Cayenne  (French  Guiana). 

For   primary   bibliographic   entry   see   Field   4D 

W90-01444 


WATER  RELEASE  FROM  A  FORESTED 
SNOWPACK  DURING  RAINFALL. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 
R.  Kattelmann. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167 
1987.  p  265-272,  2  tab,  23  ref. 

Descriptors:  'Snowmelt,  'Rainfall-runoff  relation- 
ships, 'Snowpack,  'Runoff,  'Forest  hydrology. 
Rainfall,  Sierra  Nevada,  California. 

Snowpack  water  equivalent  and  snowpack  outflow 
were  monitored  during  several  rain-on-snow 
events  at  a  forest  site  and  an  adjacent  open  site  in 
the  Sierra  Nevada  of  California.  In  all  but  two 
cases,  the  open  snowpack  lost  more  water  than  did 
the  forest  snowpack.  The  presence  of  a  snowpack 
resulted  in  a  delay  of  only  a  few  hrs  from  the  onset 
of  rain  until  water  was  released  to  the  soil.  There 
was  little  difference  in  delay  between  the  forest 
and  open  sites.  (See  also  W90-01432)  (Author's 
abstract) 
W90-01457 


EFFECTS  OF  FORESTS  ON  WETLAND 
RUNOFF  DURING  SPRING. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

M.-K.  Woo,  and  R.  Heron. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167 
1987.  p  297-307,  5  fig,  10  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Groundwater  movement,  'Forest  watersheds, 
'Forest  hydrology,  'Snowmelt,  'Wetlands,  'Sur- 
face runoff,  Subarctic  zone,  Frozen  ground,  Sea- 
sonal variation. 

Large  expanses  of  wooded  wetland  cover  the  su- 
barctic. During  winter,  the  forests  studied  accumu- 
lated much  drifting  snow  and  in  spring,  the  forest- 
ed ones  provided  meltwater  to  the  open  wetlands. 
Since  the  forests  occur  on  higher  ground,  they 
often  produced  groundwater  mounds  that  deflect- 
ed the  paths  of  flow  in  the  wetlands.  Surface  flow 


peaked   in   early   spring  but   as   meltwater  supply 
diminished     and     as    ground    frost    disappeared, 
groundwater  flow   prevailed  in  summer.  (See  also 
W90-01432)  (Author's  abstract) 
W90-01460 


STREAMFLOW  CHARACTERISTICS  OF  TWO 
SMALL,  STEEP  AND  FORESTED  WATER- 
SHEDS IN  HIGH  ELEVATION  AREAS  OF 
CENTRAL  TAIWAN. 

British  Columbia  Ministry  of  Forests,  Kamloops. 

Hydrology  Research  Section. 

For  primary  bibliographic  entry  see  Field  2E 

W90-01478 


CHANGES  IN  STREAMFLOW  PEAKS  FOL- 
LOWING TIMBER  HARVEST  OF  A  COASTAL 
BRITISH  COLUMBIA  WATERSHED. 

British   Columbia   Univ.,   Vancouver.    Faculty   of 

Forestry. 

For  primary  bibliographic  entry  see  Field  4C 

W90-01479 


RUNOFF  FORMATION  CONCEPT  TO  MODEL 
WATER  PATHWAYS  IN  FORESTED  BASINS. 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Inst,  fuer  Geographie. 

For  primary  bibliographic  entry  see  Field  2E 

W90-01480 


EFFECT  OF  CLEARCUTTING  ON  STREAM- 
FLOW  GENERATING  PROCESSES  FROM  A 
SUBALPINE  FOREST  SLOPE. 

Forest  Service,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01483 


EFFECT  OF  ASPEN  HARVEST  AND  GROWTH 
ON  WATER  YIELD  IN  MINNESOTA. 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  MN.  Forestry  Sciences  Lab. 

For  primary  bibliographic  entry  see  Field  2E 

W90-01484 


EXTRAPOLATION  OF  RESEARCH  RESULTS 
BY  DETERMINISTIC  MODELS. 

Warsaw   Univ.   (Poland).   Faculty  of  Geography 
and  Regional  Studies. 
U.  Soczynska. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167 
1987.  p  585-594,  7  fig,  1  tab,  11  ref. 

Descriptors:  'Hydrologic  models,  'Rainfall-runoff 
relationships,  'Watersheds,  'Model  studies,  'Simu- 
lation analysis,  Canopy,  Surface  flow,  Physiogra- 
phic parameters. 

A  deterministic,  distributed,  physically  based 
model  has  been  used  to  simulate  the  hydrological 
processes  in  a  15  sq  km  basin.  Particular  attention 
has  been  given  to  interception  by  the  four-layer 
plant  canopy,  effective  rainfall  simulation  and 
overland  flow.  The  one-dimensional  component 
was  tested  by  comparing  measured  and  computed 
soil  moisture  profiles  and  the  three-dimensional 
one  by  comparing  the  simulated  and  measured 
volumes  of  flow  from  the  basin.  An  implicit  four 
point  scheme  was  used  in  the  numerical  solution  of 
the  kinematic  wave  equations.  Using  the  accumu- 
lated physiographic  parameters  and  results,  a  data 
base  of  parameters  was  established  that  can  be  used 
to  represent  parameters  of  the  physical  environ- 
ment as  well  as  the  hydrological  season.  (See  also 
W90-01432)  (Author's  abstract) 
W90-01487 


SIMULATION  OF  WATER  FLOW  AND  SOIL 
EROSION  PROCESSES  WITH  A  DISTRIBUT- 
ED PHYSICALLY-BASED  MODELLING 
SYSTEM. 

Dansk  Hydraulisk  Inst.,  Hoersholm. 

For  primary  bibliographic  entry  see  Field  2J. 


Field  2— WATER  CYCLE 


Group  2A — General 


I 


W90-01488 


ANALYSIS  OF  STORMFLOW  AND  ITS 
SOURCE  AREA  EXPANSION  THROUGH  A 
SIMPLE  KINEMATIC  WAVE  EQUATION. 

Forest  and  Forest  Products  Research  Inst.,  Kyoto 
(Japan).  Kansai  Branch. 
M.  Tani,  and  T.  Abe. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  609-615,  5  fig,  10  ref. 

Descriptors:  "Kinematic  wave  theory,  'Rainfall- 
runoff  relationships,  'Model  studies,  *Storm 
runoff,  'Storms,  'Surface  flow,  'Surface  runoff, 
Manning  formula,  Soil  water,  Mountains,  Hydro- 
graphs,  Mathematical  equations. 

Characteristics  of  stormflow  and  its  source  area 
expansion  in  a  mountainous  basin  were  considered 
by  analyzing  responses  of  stormflow  to  rainfall.  A 
simple  kinematic  wave  equation  was  used  for  the 
analysis.  Hydrographs  for  various  storms  observed 
in  an  experimental  basin  (17.3  ha)  were  well  simu- 
lated through  the  analysis.  It  was  found  that  the 
stormflow  had  more  intense  nonlinearity  than  that 
derived  from  the  Manning  formula,  and  that  the 
source  of  the  stormflow  originated  from  the  chan- 
nel area  and  expanded  upslope  as  rainfall  increased. 
The  expansion  is  generated  by  the  distribution  of 
the  threshold  soil  water  deficit,  and  it  should  also 
be  reduced  by  the  soil  water  movement  after  rain- 
fall ceases.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01489 


INFLUENCE  OF  CLIMATE  CHANGE  AND 
CLIMATIC  VARIABILITY  ON  THE  HYDRO- 
LOGIC  REGIME  AND  WATER  RESOURCES. 

Proceedings  of  an  International  Symposium  held 
during  the  XlXth  General  Assembly  of  the  Inter- 
national Union  of  Geodesy  and  Geophysics  at 
Vancouver,  British  Columbia,  Canada,  9-22 
August  1987.  International  Association  of  Hydro- 
logical  Sciences  Press,  Institute  of  Hydrology, 
Wallingford,  Oxfordshire,  UK.  1987.  IAHS  Publi- 
cation No.  168.  Edited  by  S.  I.  Solomon,  M.  Beran, 
and  W.  Hogg.  640p. 

Descriptors:  'Environmental  impact,  'Greenhouse 
effect,  'Global  warming,  'Climatology,  'Hydrolo- 
gical regime,  'Resources  management,  'Symposi- 
um, Research  priorities,  Data  interpretation,  Geog- 
raphy, Hydrologic  cycle,  Glaciers,  Rivers,  Lakes, 
Paleoclimatology,  Paleohydrology,  Prediction. 

Those  approaching  the  subject  of  climatic  change 
are  confronted  by  a  number  of  important  initial 
questions  that  have  not  thus  far  received  a  satisfac- 
tory answer.  Among  them:  (1)  How  one  defines 
climatic  variability  and  how  it  is  distinct  from 
climatic  change;  (2)  The  main  causes  of  long  and 
short  term  climatic  change;  (3)  The  extent  to 
which  people  are  inadvertently  causing  additional 
climatic  variability  or  perhaps  triggering  climatic 
change;  (4)  The  best  ways  of  treating  our  data  to 
detect  and  quantify  variability  and  change;  (5)  The 
quantitative  relationships  between  climatic  and  hy- 
drologic variability  and  change;  and  (6)  How  man- 
kind, which  is  so  dependent  upon  water  resources, 
could  best  deal  with  changes  in  their  characteris- 
tics. The  prodigious  variety  of  papers  submitted  to 
this  symposium  indicates  clearly  the  wide  front  on 
which  climatic  variability  must  be  faced.  Differ- 
ences in  geography  and  in  technical  standpoint 
make  for  obvious  differences.  However,  the  papers 
indicate  an  attack  on  the  problem  through  the 
entire  water  cycle  from  atmospheric  processes  and 
feedbacks,  through  water  in  its  solid  form  in  gla- 
ciers, to  quantity  and  quality  examinations  in  rivers 
and  lakes.  There  are  also  papers  which  take  a 
global  view  of  hydrology,  pointing  the  way  to  a 
future  growth  area  for  climate-oriented  studies.  On 
the  time  axis  too  there  are  papers  which  deal  with 
the  remote  past,  with  regional  overview  of  current 
variability,  and  with  attempts  to  predict  resources 
in  a  'warm-world'  future.  (See  W90-OI538  thru 
W90-01  589)  (Shidler-PTT) 
W90-01537 


SOME  EFFECTS  OF  CLIMATE  VARIAHII.I  I  V 
ON  HYDROLOGY  IN  WESTERN  NORTH 
AMERICA. 

Geological  Survey,  Menlo  Park,  CA. 
D.  H.  Peterson,  D.  R.  Cayan,  J.  DiLeo-Stevens, 
and  T.  G.  Ross. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford, Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  45-62,  15  fig,  38  ref. 

Descriptors:  'Climatology,  'Runoff  variability, 
•Water  quality,  'Climates,  'Hydrology,  'North 
America,  Precipitation,  Runoff,  Dissolved  solids 

A  strong  north-south  gradient  in  precipitation  is 
experienced  along  the  West  Coast  of  North  Amer- 
ica, making  this  region  an  interesting  laboratory 
for  studying  the  influence  of  climate  on  runoff 
variability  and  riverine  chemistry.  Interannual  fluc- 
tuations in  large-scale  atmospheric  circulation  and 
associated  precipitation  and  runoff  can  produce 
major  disruptions  in  the  'average'  climatologic  pic- 
ture. Such  fluctuations  can  be  inferred  and  simpli- 
fied from  the  time-averaged  atmospheric  pressure 
field  and  large-scale  patterns  of  stream  flow  anom- 
alies such  as  high  or  low  stream  flow.  The  effect  of 
the  climate  gradient  along  western  United  States 
on  the  total  dissolved  solids  concentrations  in 
rivers  is  summarized  as  a  highly  idealized  force- 
response  model  of  total  dissolved  solids  concentra- 
tions as  a  function  of  river  flow.  The  response  in 
wet  years  is  more  like  the  wetter  climate  response 
curves  observed  to  the  north  and  response  in  dry 
years  is  more  like  the  drier  response  curves  ob- 
served to  the  south.  (See  also  W90-01537)  (Au- 
thor's abstract) 
W90-01542 


CLIMATOLOGY  OF  DRY  AND  WET  PERIODS 
OVER  WESTERN  CANADA  IN  A  GENERAL 
CIRCULATION  MODEL. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2G. 
W90-01546 


PALEOHYDROLOGIC  STUDIES  USING 
PROXY  DATA  AND  OBSERVATIONS. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
(Germany,  F.R.). 
H.  J.  Liebscher. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford, Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  111-121,  2  fig,  33  ref. 

Descriptors:  'Climatology,  'Rainfall  variability, 
'Paleohydrology,  'Global  warming,  'Hydrologic 
data  collections,  Forest  dieback,  Dating,  History. 

Paleohydrology  is  as  yet  a  relatively  young  subsec- 
tion of  hydrology.  However,  it  has  gained  signifi- 
cance through  the  expected  temperature  changes 
induced  by  increasing  carbon  dioxide  concentra- 
tions and  through  the  effects  of  forest  dieback. 
Using  results  from  global  climate  models,  several 
institutions  are  attempting  to  quantify  the  impact 
of  these  changes  on  a  global  and  mesoscale  basis. 
This  paper  attempts  briefly  to  describe  and  assess 
the  current  state  of  knowledge  and  information  on 
hydrologic  proxy  data.  Examples  of  these  data  are 
moraines,  pollen  profiles,  annual  tree  rings,  and 
isotope  conditions.  Proxy  data  can  also  be  found  in 
historical  documents  such  as  reports  and  pictorial 
representations  of  glaciers,  information  on  times  of 
grain  and  grape  harvests  as  well  as  data  on  their 
quality  and  quantity.  Hydrological  proxy  data  also 
include  a  great  amount  of  information  taken  from 
chronicles  and  other  sources  in  which  particular 
events,  such  as  floods,  drought,  or  ice  cover  in 
surface  waters  are  reported.  Using  such  data  it  is 
hoped  that  it  will  be  possible  to  obtain  a  detailed 
picture-a  temporally  and  spatially  differentiated 
one-of  the  moisture  and  streamflow  regimes  of 
past  times.  (See  also  W90-01537)  (Shidler-PTT) 
W90-01547 


PAI.EOFLOOD    HYDKOI.OGV    AMJ    HYIjI"j 
CLIMATIC  CHANGE. 

An/ona  Univ  ,  Tucson   Dept   of  Geosuencev 
V   B    Daker. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford, Oxfordshire,  UK  IAHS  Publication  No. 
168,  1987.  p  123-131,  3  fig,  27  ref.  NSF  Grant  EAR 
81-19981. 

Descriptors  'Rainfall  variability,  'Climatology, 
'Paleohydrology,  'Historic  floods,  'Paleoclimato- 
logy, Fluvial  sediments,  Flood  data,  Geomorpho- 
logy. 

Important  recent  advances  have  been  made  in  the 
reconstruction  and  interpretation  of  ancient  floods, 
particularly  in  the  use  of  slackwater  deposits  and 
paleostage  indicators  (SWD-PSI).  For  certain  ap- 
propriate geomorphic  settings,  relatively  accurate 
estimates  of  paleoflood  discharges  and  ages  can  be 
made  over  time  scales  of  centuries  and  millennia. 
New  statistical  tools  are  available  to  extract  the 
maximum  information  content  from  this  unconven- 
tional hydrologic  data.  Preliminary  SWD-PSI 
study  results  from  the  southwestern  United  States 
indicate  that  certain  time  intervals  in  the  last  sever- 
al thousand  years  have  been  characterized  by  oc- 
currences of  extraordinary  floods,  while  other  in- 
tervals have  been  relatively  free  of  such  events. 
Hydroclimatic  change  is  a  likely  cause  of  this 
nonstationarity.  (See  also  W90-01537)  (Author's 
abstract) 
W90-01548 


VARIABILITY  IN  PERIODICITIES  EXHIBIT- 
ED BY  TREE  RING  DATA. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  R.  Rao,  and  A.  Durgunoglu. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford, Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  133-141,  6  fig,  3  tab,  8  ref. 

Descriptors:  'Climatology,  'Rainfall  variability, 
'Dendrochronology,  'Paleoclimatology,  Spectral 
analysis,  Arizona. 

Tree  ring  data  have  been  widely  used  to  study 
climatic  variability.  An  interesting  characteristic  of 
the  results  from  these  studies  is  the  apparent  'perio- 
dicity' in  these  time  series.  The  regional  consisten- 
cy in  the  periodicities  in  tree-ring  series  is  investi- 
gated in  this  study.  If  several  series  from  a  region 
have  the  same  'periodic'  behavior  then  the  argu- 
ment for  systematic  climatic  variability  in  that 
region  would  be  quite  strong.  Consequently,  inves- 
tigation of  'periodicities'  in  tree-ring  data  in  a 
region  is  important.  Four  tree-ring  series  in  Salt 
and  Verde  river  basins  in  Arizona  are  analyzed  in 
this  study.  The  Blackman-Tukey  and  a  variant  of 
the  maximum  entropy  spectral  analysis  proposed 
by  Marple  are  used.  The  data  exhibit  consistent 
periodic  behavior  although  the  periodicity  is  weak. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01549 


PALEORECHARGE,  CLIMATOHYDROLOGIC 
VARIABILITY,  AND  WATER-RESOURCE 
MANAGEMENT. 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-01550 


MASS  BALANCE  OF  NORTH  CASCADE  GLA- 
CIERS AND  CLIMATIC  IMPLICATIONS. 

Maine  Univ.  at  Orono.  Inst,  for  Quaternary  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  2C. 
W9O-01552 


WATER  CYCLE— Field  2 


General — Group  2A 


ROI.E  OF  STOCHASTIC  HYDROLOGY  IN 
DEALING  WITH  CLIMATIC  VARIABILITY. 

Geological  Survey,  Reston,  VA. 
M.  E.  Moss,  and  G.  D.  Tasker. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168.  1987.  p  201-207,  1  fig,  15  ref. 

Descriptors:  'Model  studies,  'Global  warming, 
•Climatology,  'Hydrology,  'Stochastic  process, 
Weather,  Uncertainty,  Decision  making. 

Climate  and  the  weather  that  it  comprises  provide 
the  inputs  and  one  of  the  primary  driving  forces  to 
the  hydrologic  cycle.  Because  the  climate  and  its 
interaction  with  hydrology  cannot  be  described 
with  full  accuracy  and  precision,  stochastic  hydrol- 
ogy has  been  a  useful  technology.  Three  purposes 
for  the  use  of  stochastic  hydrology  can  be  identi- 
fied: (1)  a  language  for  description  of  the  uncer- 
tainties of  hydrological  processes,  (2)  a  vehicle  for 
the  development  of  hydrologic  insight,  and  (3)  a 
tool  in  water-resources  decision  making.  Each  pur- 
pose will  be  reinforced  during  the  next  several 
decades  in  the  light  of  anticipated  climatic  reac- 
tions to  anthropogenic  forces.  However,  stochastic 
hydrology  must  be  carried  to  a  higher  scientific 
plane  to  deal  with  the  transitory  expectations  of 
the  future.  (See  also  W90-01537)  (Author's  ab- 
stract) 
W90-01555 


LONG  WATER  BALANCE  TIME  SERIES  IN 
THE  UPPER  BASINS  OF  FOUR  IMPORTANT 
RIVERS  IN  EUROPE-INDICATORS  FOR  CLI- 
MATIC CHANGES. 

Service  Hydrologique  National,  Bern  (Switzer- 
land). 

B.  Schadler. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  209-219,  6  fig,  1  tab,  8  ref. 

Descriptors:  'Rainfall  variability,  'Greenhouse 
effect,  'Global  warming,  'Hydrologic  budget, 
'Time  series  analysis,  'Climatology,  River  basins, 
Model  studies,  Europe. 

Long  term  time  series  of  climate  and  water  balance 
components  are  often  used  to  identify  climatic 
changes  and  check  on  climate  models.  Eighty-yr 
series  of  water  balance  components  from  4  differ- 
ent basins  in  Switzerland  (central  Europe)  are  dis- 
cussed together  with  a  175-yr  series  of  the  alpine 
basin  of  the  Rhine:  overall  precipitation  and  evapo- 
ration have  increased  in  accordance  with  the  gen- 
eral rise  in  temperatures  in  the  last  175  yrs.  The 
increase  in  evaporation  has  been  especially  marked 
in  this  century  despite  major  fluctuations  in  the 
precipitation  figures.  This  effect  is  attributable,  on 
the  basis  of  comparisons  with  other  areas,  to 
human  factors  involving  intensive  agriculture. 
During  winter  months  in  recent  yrs  there  has  been 
a  significant  increase  in  the  precipitation  figures. 
The  runoffs  vary  relatively  little  because  of  com- 
pensating effects.  Time  series  of  individual  compo- 
nents of  the  water  balance  are  evidently  insuffi- 
cient to  allow  climatic  variations  to  be  recognized 
or  climatic  models  to  be  checked.  (See  also  W90- 
01537)  (Author's  abstract) 
W90-01556 


TEMPORAL  DISAGGREGATION  OF  MONTH- 
LY RAINFALL  DATA  FOR  WATER  BALANCE 
MODELLING. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01560 


DROUGHT,  RUNOFF  AND  SURFACE  WATER 
RESOURCES -EFFECTS  ON  SMALL  WATER- 
SHEDS IN  BURKINA  FASO  (SECHERESSE, 
DESERTIFICATION     ET     RESSOURCES     EN 


EAU      DE      SURFACE -APPLICATION      AUX       W90-01574 
PETITS  BASSINS  DU  BURKINA  FASO). 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Montpellier  (France).  Lab.  d'Hydrolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01568 


GLOBAL  CLIMATIC  CHANGES  AND  RE- 
GIONAL HYDROLOGY:  IMPACTS  AND  RE- 
SPONSES. 

California  Univ.,  Berkeley.  Energy  and  Resources 
Group. 
P.  H.  Gleick. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  389-402,  5  fig,  1  tab,  33  ref. 

Descriptors:  'Greenhouse  effect,  'Climates,  'Cli- 
matology, 'Global  warming,  Carbon  dioxide,  Hy- 
drology, Runoff,  Soil  water,  Economic  aspects, 
Political  aspects,  Water  quality. 

As  the  atmospheric  concentration  of  C02  and 
other  trace  gases  increases,  changes  in  global  and 
regional  climatic  conditions  will  lead  to  a  wide 
range  of  hydrologic  impacts,  including  changes  in 
the  timing  and  magnitude  of  runoff  and  soil  mois- 
ture. These  hydrologic  changes,  in  turn,  will  result 
in  diverse  economic,  social  and  political  conse- 
quences. The  nature  of  the  regional  hydrologic 
effects  depends  on  changes  in  the  climatic  condi- 
tions and  the  water-resource  characteristics  of  the 
region.  The  research  conducted  to  date  has  identi- 
fied a  wide  range  of  potential  problems-as  well  as 
some  possible  advantages-that  might  result  from 
plausible  changes  in  climate  estimated  by  state-of- 
the-art  general  circulation  models.  These  hydro- 
logic  changes  fall  into  a  series  of  distinct  catego- 
ries, including  changes  in  the  timing  of  water  avail- 
ability; changes  in  the  magnitude  of  water  avail- 
ability; changes  in  the  hydrologic  variability;  and 
effects  on  water  quality.  Similarly,  diverse  societal 
responses  to  the  hydrologic  changes  are  available, 
including  adaptation,  mitigation,  and  prevention. 
Each  of  these  responses  depends  on  the  quality  of 
the  information  available  on  future  impacts  and  on 
the  perceived  importance  of  the  effects.  (See  also 
W90-01537)  (Author's  abstract) 
W90-01571 


MACROSCALE  HYDROLOGIC  MODELS  IN 
SUPPORT  TO  CLIMATE  RESEARCH. 

Institut  fuer  Wasserwirtschaft,  Berlin  (German 
DR.). 

A.  Becker,  and  J.  Nemec. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  431-445,  4  fig,  1  tab,  29  ref. 

Descriptors:  'Atmospheric  circulation,  'Simula- 
tion analysis,  'Hydrologic  models,  'Climatology, 
Watersheds,  Soil  water,  Evapotranspiration,  Land 
surface  modeling,  Gaging,  Grids. 

For  simulation  experiments  with  atmospheric  gen- 
eral circulation  models  (GCMs)  more  realistic  in- 
formation is  required  on  certain  land  surface  relat- 
ed hydrologic  variables,  in  particular  soil  moisture 
and  areal  evapotranspiration.  After  reviewing  in 
brief  the  present  situation  in  large  scale  hydrologic 
land  surface  modelling  a  proposal  is  made  for  a 
grid  related  first  level  modelling  which  fulfills  the 
requirements  of  GCMs  and  a  subsequent  second- 
level  modelling  which  is  used  for  validation  of  the 
first  level  and  is  river  basin  oriented.  An  important 
aspect  of  the  proposed  methodology  is  that  it  can 
be  applied  to  any  area  of  interest  inside  or  outside 
gauged  river  basins,  including  the  large  GCM  grid 
areas.  The  proposal  takes  into  account  existing 
experience  in  the  application  of  grid  techniques  to 
river  basin  modelling  as  well  as  the  important 
requirements  to  and  recent  developments  relating 
to  macroscale  oriented  hydrologic  land  surface 
modelling.  (See  also  W90-01537)  (Author's  ab- 
stract) 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
THE  WATER  BALANCE  OF  SOME  WATER- 
SHEDS IN  WESTERN  AFRICA  IN  RELATION 
TO  CLIMATIC  CHANGES  (VARIABILITE  SPA- 
TIALE  ET  TEMPORELLE  DES  BILANS  HYDI- 
PUES  DE  QUELQUES  BASSINS  VERSANTS 
D'AFRIQUE  DEL'OUEST  EN  LIAISON  AVEC 
LES  CHENGEMENTS  CLIMATIQUES). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France).  Lab.  d'Hydrolo- 
gie. 

B.  Pouyaud. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  447-461,  5  fig,  9  tab,  10  ref.  English 
summary. 

Descriptors:  'Climatology,  'Africa,  'Drought, 
'Water  yield,  'Rainfall-runoff  relationships,  Wa- 
tersheds, Hydrologic  budget. 

The  drought  of  the  last  15  yrs  in  western  Africa 
has  a  seemingly  contradictory  influence  over  the 
water  yield  of  watersheds  smaller  than  500  sq  km 
and  that  of  lg  river  basins  such  as  the  Senegal  and 
Niger  rivers.  The  water  balance  components  over 
eight  watersheds,  area  ranging  from  1,000  to 
100,000  sq  km,  and  rainfall  from  400  to  1,000  mm 
was  studied.  The  spatial  and  temporal  variability  of 
the  water  balance  relative  to  climatic  changes  is 
emphasized.  A  new  approach  to  the  problem  is 
proposed  which  should  help  explain  how  the  in- 
crease in  runoff  of  intermediate  watersheds  gives 
place  to  the  deficit  observed  at  the  outlet  of  the 
great  water  basins.  At  this  scale  the  major  concep- 
tual discontinuity  in  the  rainfall  runoff  relationship 
takes  place.  (See  also  W90-01575)  (Author's  ab- 
stract) 
W90-01575 


HISTORICAL  VARIATIONS  IN  AFRICAN 
WATER  RESOURCES. 

Institute  of  Hydrology,  Wallingford  (England). 
J.  V.  Sutcliffe,  and  D.  G.  Knott. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford, Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  463-476,  7  fig,  1  tab,  15  ref. 

Descriptors:  'Climatology,  'Rainfall  variability, 
'Paleohydrology,  'Africa,  'River  basins,  'Runoff, 
'Rainfall,  Historical  perspective,  Flow  pattern, 
Flow  profiles. 

The  variability  of  African  water  resources  is  stud- 
ied through  historic  flow  records.  Spatial  variabili- 
ty is  linked  to  rainfall  distribution  and  areas  of  high 
runoff  are  limited  in  extent.  Annual  runoff  is  sensi- 
tive to  rainfall  variations  and  7  yr  moving  averages 
on  a  number  of  rivers  are  presented  and  compared. 
The  flows  of  the  Senegal  and  Niger  are  very 
similar,  which  would  be  expected  as  they  derive 
from  adjacent  areas  of  surplus  rainfall.  The  range 
of  seven  year  mean  flows  is  itself  very  wide,  par- 
ticularly for  the  Senegal  where  the  recent  mean  is 
only  a  third  of  earlier  peaks  and  the  recent  drought 
has  been  much  more  severe  than  previous 
droughts.  The  pattern  of  flows  in  other  west  Afri- 
can rivers  like  the  Volta,  the  Konkoure  in  Guinea, 
the  Bandama,  and  the  Oueme  have  been  similar  to 
the  Niger  and  Senegal.  Long  term  homogeneous 
river  flow  series  are  not  available  in  all  parts  of 
Africa.  In  general,  the  francophone  countries 
appear  to  be  better  provided  with  long-term  river 
flow  records,  while  the  anglophone  countries  have 
shorter  flow  records  but  a  number  of  long-term 
rainfall  records.  (See  also  W90-01537)  (White- 
Reimer-PTT) 
W90-01576 


CLIMATIC    CHANGE    AND    GREAT    LAKES 
WATER  LEVELS. 


Field  2— WATER  CYCLE 
Group  2A — General 

Windsor  Univ.  (Ontario).  Great  Lakes  Insl. 
For  primary  bibliographic  entry  see  Field  21). 
W90-01577 


SENSITIVITY  OF  WATKR  RESOURCES  IN 
THE  GREAT  LAKES  REGION  TO  CHANGES 
IN  TEMPERATURE,  PRECIPITATION,  HU- 
MIDITY, AND  WIND  SPEED. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2B. 

W90-01578 


PERSISTENT      CONSEQUENCES      OF      THE 
PRESENT   DROUGHT   ON   THE    FLOWS   OF 
THE  SENEGAL  RIVER  AND  THE  HYPERSA- 
LINISATION  OF  THE  LOWER  CASAMANCE 
(LES  CONSEQUENCES  DURABLES  DE  LA  SE- 
CHERESSE  ACTUELLE  SUR  L'ECULEMENT 
DU  FLEUVE  SENEGAL  ET  L'HYPERSALINI- 
SATION  DE  LA  BASSE-CASAMANCE). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01579 


EFFECT  OF  CLIMATE   CHANGES   ON   THE 

PRECIPITATION  PATTERNS  AND  ISOTOPIC 

COMPOSITION  OF  WATER  IN  A  CLIMATE 

TRANSITION  ZONE:  CASE  OF  THE  EASTERN 

MEDITERRANEAN  SEA  AREA. 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01580 


CLIMATIC  VARIABILITY  AND  REGOLITH 
GROUNDWATER  REGIME  IN  SOUTHWEST- 
ERN NIGERIA. 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01581 


LONG-TERM  CHANGES  IN  WATER  QUALITY 
PARAMETERS  OF  A  SHALLOW  EUTROPHIC 
LAKE  AND  THEIR  RELATIONS  TO  METE- 
OROLOGIC  AND  HYDROLOGIC  ELEMENTS. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01582 


HYDROLOGIC  DESIGN  CRITERIA  AND  CLI- 
MATE VARIABILITY. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-01583 


METHODOLOGY  FOR  DISTINGUISHING  BE- 
TWEEN THE  EFFECTS  OF  HUMAN  INFLU- 
ENCE AND  CLIMATE  VARIABILITY  ON  THE 
HYDROLOGIC  CYCLE. 

Dansk  Hydraulisk  Inst.,  Hoersholm. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01584 


SOME  POSSIBLE  IMPACTS  OF  GREEN- 
HOUSE GAS  INDUCED  CLIMATIC  CHANGE 
ON  WATER  RESOURCES  IN  ENGLAND  AND 
WALES. 

University   of  East   Anglia,   Norwich   (England). 

Climatic  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01586 


HYDROLOGIC  RESPONSE  TO  AN  ARTIFI- 
CIAL CLIMATIC  CHANGE  OF  RAINFALL  EN- 
HANCEMENT. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01588 


WILL     CLOUDS      PROVIDE      A      NEGATIVE 
FEEDBACK  IN  A  C02-WARMI.D  WORLD. 

Liverpool   Univ.  (England)    Dept    of  Geography. 
For  primary  bibliographic  entry  see  Field  2U 
W90-O1589 


LIQUID  MOISTURE  REDISTRIBUTION:  HY- 
DROLOGIC SIMULATION  AND  SPATIAL 
VARIABILITY. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
R.  J.  Charbeneau 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  127-160,  14  fig,  29  ref. 

Descriptors:  *Soil  water,  *Evapotranspiration, 
*Groundwater  recharge,  'Moisture  profiles, 
•Model  studies.  Mathematical  models,  Soil  mois- 
ture retention,  Soil  types,  Evaporation  rate,  Infil- 
tration. 

Liquid  moisture  redistribution  processes  begin 
when  the  infiltration  for  a  rainfall  or  irrigation 
period  comes  to  an  end.  Redistribution  processes 
include  the  downward  migration  of  soil  moisture 
to  eventually  recharge  the  water  table  and  the  loss 
of  water  to  the  atmosphere  through  evapotranspir- 
ation.  The  application  of  relatively  simple,  phys- 
ically based  profile  models  for  simulation  of  redis- 
tribution is  reviewed.  Continuity  and  Darcy's  law 
were  applied  to  the  rectangular  and  kinematic  pro- 
files to  model  the  change  in  water  content  and  flux 
as  a  function  of  depth  and  time.  Both  initial  condi- 
tions and  evaporation  were  included,  along  with 
the  use  of  probabilistic  methods  for  addressing 
questions  of  spatial  variability.  (See  also  W90- 
01590)  (Author's  abstract) 
W90-01595 


EVALUATION  OF  THE  HYDROLOGICAL  RE- 
SPONSE OF  A  DRAINAGE  NETWORK. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  for  Agricultural  Engineering. 
A.  Musy,  M.  Soutter,  and  P.  Perrochet. 
IN:  Unsaturated   Flow  in   Hydrologic   Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  161-188,  13  fig,  11  ref. 

Descriptors:  *Rural  areas,  'Drainage  systems, 
'Soil  water,  'Model  studies,  'Hydrographs, 
Drains,  Mathematical  analysis. 

The  hydrological  behavior  of  a  rural  watershed 
may  be  significantly  influenced  by  the  presence  of 
one  or  more  drained  areas.  The  objective  of  this 
contribution  is  to  present  different  methods  that 
permit  the  evaluation  of  the  hydrological  response 
of  a  drainage  network,  and  consequently  its  impact 
on  the  whole  basin.  The  process  of  transfer  of 
water  from  the  soil  surface  to  the  outlet  of  the 
network  of  pipes  includes  two  stages:  First  the 
transfer  within  the  soil,  resulting  in  flow  hydro- 
graphs  into  the  drains,  and  second  their  spreading 
into  the  network  of  pipes,  resulting  in  the  flow 
hydrograph  at  its  outlet.  Two  simulation  models, 
respectively  designated  SIDRA  and  SAT/NSAT, 
are  presented  with  some  illustrative  examples.  (See 
also  W90-01590)  (Author's  abstract) 
W90-01596 


INTERFLOW. 

Lancaster  Univ.  (England).  Centre  for  Research 
on  Environmental  Systems. 
K.  Bevan. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  191-219,  9  fig,  106  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Storm 
runoff,  'Storm  seepage,  'Soil  water,  'Subsurface 
water,  'Model  studies,  'Surface-groundwater  rela- 
tions, Return  flow,  Macropore  flow,  Translatory 
flow,  Hydrographs,  Infiltration. 

Storm  runoff  in  many  parts  of  the  world  is  pro- 
duced by  subsurface  runoff  processes  or  interflow. 
The  evidence  for  different  mechanisms  (e.g.  trans- 
latory flow,  macropore  flow,  groundwater  ridging, 
return  flows)  to  explain  fast  subsurface  responses  is 
reviewed.  The  different  mechanisms  were  incorpo- 


rated into  a  unified  conceptual  model  of  interflows 
that  highlights  the  importance  of  spatial  hi 
neily  and  preferential  How  pathways    Approaches 
to  modelling  interflows  arc  reviewed,  both  by  Dar- 
cian  mechanisms  and  incorporating  the  elf 
maeropores     I  he  difficulties  of  deconvolving  dif- 
ferent process  contributions  to  slope  rest/- 
discussed  in  terms  of  a  distribution  function  con 
cept    An  approach   to  modelling  interflows  that 
incorporates  the  estimation  of  predictive  uncertain- 
ties  is   outlined     (See   also    W9O01590)   (Author's 
abstract) 
W90-01597 


REMOTE  SENSING  OF  WATERSHED  CHAR- 
ACTERISTK.S  AND  RAINFALL  INPUT. 

Ruhr  Univ.,  Bochum  (Germany,  F.R  j 

For  primary  bibliographic  entry  see  Field  7B. 

W90-0I601 


LOSS  RATE  REPRESENTATION  IN  THE  HEC- 
1  WATERSHED  MODEL. 

Hydrologic  Engineering  Center,  Davis,  CA 
D.  M.  Goldman. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  345-390,  12  fig,  7  tab,  39  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
'Rainfall-runoff  relationships,  Hydrographs,  Unit 
hydrographs,  Unsaturated  flow,  Storm  seepage, 
Mathematical  analysis,  Agricultural  watersheds, 
Urban  watersheds 

The  HEC-1  watershed  model  is  a  loss  rate  method 
used  for  single  event  analysis.  Five  different  loss 
rate  functions  may  be  selected  for  a  single  event 
simulation.  A  parameter  estimation  technique  is 
available  in  HEC-1  for  automatically  estimating 
the  loss  rate  and  unit  hydrograph  parameters  that 
best  reproduce  an  observed  hydrograph.  Any  of 
the  loss  rate  techniques  in  HEC-1  can  be  used  with 
this  parameter  estimation  technique.  However,  the 
use  of  only  two  parameters,  such  as  an  initial  and 
constant  loss  will  probably  reproduce  a  hydro- 
graph  well  enough  for  most  purposes.  A  portion  of 
the  rainfall  loss  will  contribute  to  the  hydrograph 
via  subsurface  flow.  HEC-1  provides  an  empirical 
three  parameter  method  for  simulating  the  contri- 
butions of  subsurface  flow.  Case  study  examples 
are  provided  which  describe  the  results  of  using 
the  HEC-1  loss  rate  methodology  to  a  variety  of 
watershed  types,  small  agricultural  watersheds  (40 
acres),  an  urban  watershed  (4  sq  mi),  and  a  large 
natural  watershed  (8,000  sq  mi).  The  case  studies 
demonstrate  that  the  most  difficult  part  of  water- 
shed modeling  is  the  estimation  of  loss  rates.  (See 
also  W9O-0159O)  (Peters- PTT) 
W90-01603 


HYDROLOGICAL  PROCESSES  AND  WATER 
MANAGEMENT  IN  URBAN  AREAS. 

Proceedings  of  the  International  Symposium  24-29 
April  1988,  Duisberg,  West  Germany.  Internation- 
al Hydrological  Programme  of  UNESCO  Publica- 
tion, 1988.  885p. 

Descriptors:  'Urban  hydrology,  'Urban  planning, 
'Water  management,  Hydrologic  cycle.  Urban  wa- 
tersheds, Urban  areas,  Flood  protection,  Urbaniza- 
tion, Groundwater,  Surface  water.  Rainfall-runoff 
relationships. 

The  design  and  management  of  urban  water  sys- 
tems is  increasingly  being  based  on  hydrological 
studies.  The  integration  of  know-how  on  various 
aspects  of  urban  hydrology,  such  as  water  supply 
and  sanitation,  town  and  regional  planning,  ecolo- 
gy and  hygiene,  is  crucial.  Moreover,  the  applica- 
tion of  advanced  technologies  and  the  transfer  of 
knowledge  and  experiences  are  the  most  important 
items  to  researchers  as  well  as  to  planners,  manag- 
ers and  decision  makers.  This  symposium  is  consid- 
ered to  be  a  contribution  to  the  realization  of  this 
long-term  target.  Research  findings  on  six  themes 
(urban  hydrological  cycle,  functions  and  uses  of 
water  in  urbanized  areas,  concepts  of  urban  drain- 
age and  flood  protection,  effects  of  urbanization  on 
surface  waters  and  groundwater,  role  of  water  in 
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urbanized  areas  and  city  planning,  and  integrated 
water  management  in  urban  areas),  experiences 
with  integrated  water  management  and  views  on 
the  role  of  water  in  city  planning,  are  presented. 
This  volume  contains  89  papers  and  19  posters  by 
167  authors  from  31  countries.  (See  W90-01612 
thru  W90-01701)  (Lantz-PTT) 
W90-01612 


INFLUENCE  OF  THE  METHOD  FOR  EFFEC- 
TIVE RAIN  DETERMINATION  ON  THE  PA- 
RAMETERS OF  NASH  MODEL  FOR  URBAN- 
IZED WATERSHED. 

Agricultural  Univ.  of  Warsaw  (Poland). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01613 


HYDROLOGICAL    BALANCE    CHANGES    IN 
URBANIZED  TERRITORY. 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01614 


URBAN  WATER  BALANCE  IN  THE  RHENISH 
LIGNITE  AREA. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01616 


ASPECTS  OF  URBAN  HYDROLOGY  IN  DE- 
VELOPING COUNTRIES:  A  CASE  STUDY  OF 
ADDIS  ABABA. 

Addis  Ababa  Univ.  (Ethiopia).  Faculty  of  Tech- 
nology. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01618 


PRINCIPLES  OF  URBAN  HYDROLOGY. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01619 


STOCHASTIC  ANALYSIS  OF  RAINFALL  FOR 
URBAN  DRAINAGE  STUDIES. 

McGill  Univ.,  Montreal  (Quebec). 
V.  T.  V.  Nguyen. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  77-84,  3 
fig,  9  ref. 

Descriptors:  'Stochastic  process,  *Rainfall-runoff 
relationships,  *Urban  drainage,  *Urban  hydrology, 
Drainage  systems,  Stochastic  analysis,  Hydrologie 
models,  Mathematical  models. 

Two  stochastic  methods  for  the  characterization  of 
rainfall  for  urban  drainage  studies  are  described. 
First,  a  general  stochastic  model  is  proposed  to 
analytically  determine  the  cumulative  distribution 
function  for  storm  volume.  Second,  an  analytical 
procedure  is  presented  to  evaluate  the  mean  tem- 
poral storm  pattern.  Results  of  a  numerical  applica- 
tion demonstrate  the  adequacy  of  these  methods.  It 
is  concluded  that  the  suggested  methods  are  more 
general  and  flexible  than  empirical  approaches  be- 
cause they  can  take  into  account  the  different 
stochastic  properties  of  the  underlying  rainfall 
process.  (See  also  W90-01612)  (Author's  abstract) 
W90-01621 


RECENT  TRENDS  IN  PRECIPITATION  AND 
THE  WATER  BALANCE  OF  TROPICAL 
CITIES:  THE  EXAMPLE  OF  LAGOS,  NIGE- 
RIA. 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
O.  Ojo. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg. 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  95-106. 
4  fig.  2  ref. 


Descriptors:  "Hydrologie  budget,  "Precipitation, 
*Urban  hydrology,  "Tropical  regions,  "Lagos, 
"Nigeria,  Developing  countries,  Climatology, 
Urban  areas. 

In  recent  years  the  occurrences  of  hydroclimatic 
variabilities  and  their  consequences  on  man  in  dif- 
ferent parts  of  the  world  have  demonstrated  the 
sensitivity  of  human  welfare  and  a  nation's  eco- 
nomic development  to  hydroclimatic  events.  In 
urban  areas,  the  trends  in  water  supply  depends 
upon  precipitation.  This  is  the  case  in  tropical 
cities,  where  the  impact  of  recent  variabilities  in 
precipitation  have  led  to  considerable  shortages  in 
water  supply  and  a  lot  of  hardship  for  the  urban 
population.  A  survey  was  conducted  of  recent 
trends  in  the  precipitation  and  water  balance  in 
tropical  cities,  with  particular  reference  to  Lagos, 
Nigeria.  The  results  of  the  water  balance  computa- 
tion is  examined,  relating  current  and  future  needs 
of  water  in  the  metropolis.  Aspects  of  the  water 
problem  rising  from  fluctuations  in  precipitation, 
the  water  balance  components,  and  the  utilization 
of  water  by  the  projected  population,  are  dis- 
cussed. (See  also  W90-01612)(Lantz-PTT) 
W90-01623 


INTERACTION  OF  FLOOD  WATER  FLOWS 
IN  SEWER  NETWORKS  AND  SMALL  RIVER 
SYSTEMS. 

Ingenieurbuero  fuer  Conrath  und  Partner,  Spiesen- 
Elversberg  (Germany,  F.R.). 
J.  Sartor. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  113-120, 
4  fig,  3  ref. 

Descriptors:  "Urban  hydrology,  "Floodwater, 
"Rivers,  "Sewers,  "Rainfall-runoff  relationships, 
Sewer  infiltration,  Surface  water,  Hydraulics, 
Floods,  Hydrologie  studies. 

In  the  transition  region  from  sewer  to  river,  the 
penetration  of  river  flood  water  into  the  sewer 
network  or  the  hydraulic  overload  of  small  rivers 
due  to  sewer  system  discharges,  may  occur.  Cost 
effective  solutions  for  these  problems  are  nearly 
impossible  to  determine  because  of  the  probability 
of  the  simultaneous  occurrence  of  sewer  and  river 
flood  events  can  not  be  answered.  At  first,  the 
degree  to  which  the  two  events  are  dependent, 
must  be  investigated.  This  mainly  depends  on  the 
watershed  characteristics  and  the  meteorologic 
processes.  It  is  most  likely  that  a  given  situation 
will  lie  between  the  following  two  extremes.  At 
one  extreme,  both  catchment  areas  are  similar  in 
size  and  hydrological  character  (e.g.,  concentra- 
tion times).  At  the  other  extreme,  both  catchment 
areas  differ  very  much  in  size  and  hydrologie 
character.  Equally  distributed  rainfall  is  not  likely 
to  occur  and  riverine  flooding  often  results  from 
snowmelt.  Thus,  the  likelihood  is  very  high  that 
both  events  are  independent  and  coincidence 
occurs  randomly.  The  author  describes  the  differ- 
ent natures  of  both  flood  events  and  presents  a  new 
method  to  determine  their  coincident  probability. 
(See  also  W90-01612)  (Lantz-PTT) 
W90-01625 


WATER  BALANCE  TECHNIQUES  APPLIED 
TO  INDUSTRIAL  COMPLEXES. 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

H.  T.  Sman,  C.  C.  D.  F.  Van  Ree,  and  M. 
Loxham. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  121-128, 
2  fig,  2  tab. 

Descriptors:  "Hydrologie  budget,  "Industrial 
plants,  "Mathematical  studies,  "Urban  hydrology, 
"Ecological  effects,  Evaporation,  Runoff,  Water 
storage,  Groundwater  movement.  Simulation  anal- 
ysis. 


Industrial  complexes  are  a  major  factor  in  the 
environmental  and  ecological  impact  assessment  of 
urban  areas.  This  impact  can  be  seen  in  terms  of 
micro-climate  modifications,  noise  and  vibration 
levels,  and  especially  in  the  changes  to  the  geohy- 
drological  regime  on  the  local  scale,  both  in  terms 
of  quantity  and  quality.  The  starting  point  of  a 
quantitative  assessment  of  the  hydrology  of  such  a 
site  is  the  classical  water  balance.  While  the  differ- 
ent terms  of  water  balance  remain  the  same  as  that 
for  natural  systems,  the  actual  evaporation,  runoff 
and  storage  have  completely  different  values  be- 
cause of  the  site  development  and  infrastructure. 
Water  balance  calculations  are  presented  for  a 
whole  complex  as  a  single  unit,  and  on  a  more 
detailed  scale  through  the  use  of  computer  simula- 
tions, taking  local  construction  features  into  ac- 
count. The  simulations  allowed  the  calculation  of 
the  groundwater  flow  pattern,  from  which  differ- 
ent components  could  be  estimated.  Good  fit  was 
found  between  measured  and  calculated  data  of 
groundwater  levels.  The  study  indicates  a  lack  of 
information  on  the  detailed  contribution  of  individ- 
ual infrastructural  elements  to  the  overall  balance. 
However,  it  has  demonstrated  that  the  illustrated 
techniques  can  be  successfully  used  in  this  type  of 
study.  (See  also  W90-01612)(Author's  abstract) 
W90-01626 


REDUCTION  MEASURES  FOR  FLOOD 
RUNOFF  AND  THE  ESTIMATION  OF  THE 
EFFECTIVE  RAINFALL  OF  THE  SMALL 
RIVERS  IN  TOKYO  METROPOLIS. 

Institute  of  Civil  Engineering,  Tokyo  (Japan). 
I.  Kiyoshi,  K.  Hideo,  and  M.  Masaru. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  295-302, 
4  fig,  1  tab,  1  ref. 

Descriptors:  "Urban  hydrology,  "Urban  runoff, 
"Rainfall-runoff  relationships,  "Floods,  "Tokyo, 
"Japan,  Infiltration,  Flood  control.  Mathematical 
studies. 

Recently,  in  the  river  basins  of  Tokyo,  Japan, 
flood  runoff  has  been  reduced  by  storage  and 
infiltration  facilities  located  on  public  properties 
such  as  roads  and  parks,  in  order  to  achieve  com- 
prehensive flood  control.  The  effects  of  these  flood 
control  measures  are  estimated  by  using  empirical 
equations  for  effective  rainfall,  obtained  through 
urban  runoff  analyses.  (See  also  W90-01612)  (Au- 
thor's abstract) 
W90-01644 


HYDROMETRIC  DATA  CAPTURE  USING  IN- 
TELLIGENT SOLID  STATE  LOGGING  SYS- 
TEMS. 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  7A. 
W90-01816 


SATELLITE  DATA  AS  A  BASIS  FOR  THE  ES- 
TIMATION OF  RAINFALL  AND  RUNOFF. 

Ruhr  Univ.,  Bochum  (Germany.  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01820 


TOWARDS    A    SATELLITE-BASED    HYDRO- 
METRIC  DATA  COLLECTION  SYSTEM. 

Department  of  the  Environment,   Reading  (Eng- 
land). Water  Data  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01821 


ADVANCED  HYDROLOGIC  INSTRUMENTA- 
TION ACTIVITIES  WITHIN  THE  WATER  RE- 
SOURCES DIVISION  OF  THE  US  GEOLOGI- 
CAL SURVEY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01827 
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Field  2— WATER  CYCLE 
Group  2A — General 


HYDROLOGY  OF  IRRIGATION  AND  THE 
IMPACT  OF  IRRIGATION  ON  THE  HYDRO- 
LOGIC  CYCLE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-01832 


LARGE  SCALE  EFFECTS  OF  SEASONAL 
SNOW  COVER  AND  TEMPERATURE  IN- 
CREASE ON  RUNOFF. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01861 


2B.  Precipitation 


COMBINATION    OF    RADAR    AND    GAUGE 
DATA   IN   A  RAINFALL  ARCHIVE  SYSTEM. 

For  primary  bibliographic  entry  see  Field  7A. 
W9O-0O967 


EVALUATION     OF     RAINFALL-DISCHARGE 
MODELS  WITH  DISCRIMINATION. 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01020 


DETERMINING  RUNOFF  ROUTING  MODEL 
PARAMETERS  WITHOUT  RAINFALL  DATA. 

Wollongong  Univ.  (Australia).  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01031 


STUDIES  ON  NON-PRECIPITATING  CUMU- 
LUS CLOUD  ACIDIFICATION. 

Kentucky   Univ.,   Lexington.    Dept.   of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01061 


SIMPLE  PROCEDURES  FOR  EXTRAPOLA- 
TION OF  HUMIDITY  VARIABLES  IN  THE 
MOUNTAINOUS  WESTERN  UNITED  STATES. 

New  Mexico  State  Univ.,   Las  Cruces.   Dept.  of 

Agronomy  and  Horticulture. 

K.  E.  Kunkel. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  7,  p  656- 

669,  Jul  1989.  10  fig,  5  tab,  8  ref,  append. 

Descriptors:  *Humidity,  'Mountains,  'Climatolo- 
gy, *Dewpoint,  Temperature,  Seasonal  variation. 

A  series  of  simple  procedures  are  presented  for 
extrapolating  climatic  averages  of  humidity  varia- 
bles from  a  reference  location  with  long-term  hu- 
midity measurements  to  nearby  higher  elevation 
locations.  The  extrapolation  of  monthly  average 
dewpoint  temperature  is  accomplished  by  using  an 
exponential  function  for  the  height  decrease  of 
water  vapor  pressure.  This  procedure  results  in  a 
lapse  rate  of  dewpoint  temperature  which  is  to  a 
first  approximation  a  constant.  The  root-mean- 
square  (rms)  error  in  estimating  dewpoint  tempera- 
ture at  nine  higher  elevation  locations  averaged  1.1 
C.  Summer  wet-bulb  design  temperatures  are  esti- 
mated using  a  region-wide  lapse  rate  of  4.4  C/km. 
The  rms  error  in  estimating  1%,  2.5%,  and  5% 
wet-bulb  design  temperatures  at  12  higher  eleva- 
tion locations  was  0.9  C.  Three-hour  monthly  av- 
erage wet-bulb  temperatures  and  relative  humidity 
are  estimated  from  the  3-hour  monthly  average 
dewpoint  temperature  and  the  3-hour  monthly  av- 
erage air  temperature  at  the  reference  location 
with  the  following  procedure.  An  estimate  of  the 
3-hour  monthly  average  air  temperature  at  the 
desired  location  is  obtained  using  an  average  lapse 
rate  calculated  from  the  monthly  mean  maximum 
and  minimum  temperatures  at  the  two  locations. 
An  estimate  of  3-hour  monthly  average  dewpoint 
temperature  is  obtained  using  the  same  procedure 
that  was  developed  for  monthly  average  dewpoint 
temperature.  Estimates  of  34-hour  monthly  aver- 


age wet-bulb  temperature  and  relative  humidity 
are  then  calculated  from  the  estimated  air  and 
dewpoint  temperatures.  A  test  of  this  procedure 
for  two  station  pairs  resulted  in  good  agreement 
for  3-hour  monthly  average  air  and  wet-bulb  tem- 
peratures with  rms  values  of  0.8  C  and  0.7;  C, 
respectively.  The  rms  error  for  3-hour  monthly 
average  relative  humidity  was  5%,  however,  with 
some  individual  errors  around  10%.  (Author's  ab- 
stract) 
W90-0I065 


QUANTITATIVE  RAINFALL  FORECAST  (PRE- 
VISION QUANTITATIVE  DES  PRECIPITA- 
TIONS). 

Meteorologie  Nationale,  Paris  (France).  Div.  Pre- 
vision. 
For  primary  bibliographic  entry  see  Field  7C. 

W90-01138 


HYDROLOGICAL  RADAR:  RESULTS  AND  EX- 
PERIMENTS CURRENTLY  BEING  CONDUCT- 
ED IN  FRANCE  (HYDROLOGIE  RADAR: 
BILAN  ET  PERSPECTIVES). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  7B. 
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ADDITIONAL  RESULTS  CONCERNING  THE 

SPATIAL  DISTRIBUTION  OF  RAINFALL  AND 

ITS  ROLE  IN  THE  TRANSFORMATION  OF 

RAINFALL-RUNOFF      (LA      DISTRIBUTION 

SPATIALE    DES    PRECIPITATIONS   ET   SON 

ROLE  DANS  LA  TRANSFORMATION  PLUIE- 

DEBIT). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

C.  Obled,  and  Y.  Rodriguez. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 

467-474,    1988.    10  fig,    1    tab,   English  summary. 

Descriptors:  'Rainfall  distribution,  'Rainfall-runoff 
relationships,  'Isohyets,  Precipitation,  Spatial  dis- 
tribution. Model  studies. 

In  a  preliminary  study,  the  calculation  of  time 
pitch  isohyet  surfaces  is  discussed.  The  importance 
of  being  fully  familiar  with  the  spatial  distribution 
of  rainfall  is  emphasized  so  that  the  individual 
responses  of  sub-basins  may  be  identified  by  select- 
ing the  irregular  intervals  when  they  have  been 
excited  in  various  ways  by  the  input  of  rain.  The 
effect,  even  with  average  rainfall,  between  highly 
concentrated  isohyets  on  the  discharge  response  is 
emphasized.  These  observations,  obtained  in  the 
Gardon  d'Anduze,  France  (500  sq  km),  are  cur- 
rently being  modelled.  (Author's  abstract) 
W90-01 140 


WINTER  STORM  STRUCTURE  AND  MELT- 
ING-INDUCED CIRCULATIONS. 

Atmospheric    Environment    Service,    Downsview 
(Ontario).  Cloud  Physics  Research  Div. 
R.  E.  Stewart,  and  S.  R.  Macpherson. 
Atmosphere-Ocean  ATOCDA,  Vol.  27,  No.  1,  p 
5-23,  March  1989.  11  fig,  29  ref. 

Descriptors:  'Meteorology,  'Weather,  'Storms, 
'Air  circulation,  'Precipitation,  'Snow,  Atmos- 
pheric physics,  Atmospheric  water,  Meteorologi- 
cal data  collection,  Weather  data  collections. 

Extensive  observations  were  made  of  a  winter 
storm  that  crossed  eastern  Canada  on  10-12  March 
1986  during  the  Canadian  Atlantic  Storms  Pro- 
gram (CASP)  field  project.  A  kinematic  descrip- 
tion of  the  storm  is  established  by  using  isentropic 
analysis  and  this  description  is  compared  with 
storm  observations  in  other  regions  as  well  as  with 
other  ASP  storms.  The  occurrence  and  role  of 
snow  and  freezing  precipitation  in  this  storm  are 
highlighted.  A  melting-induced  mesoscale  circula- 
tion in  the  storm  was  consistent  with  uplift  in  the 
snow,  surface  Arctic  fronts  near  the  O  C  isotherm, 
and  the  separation  of  conveyor  belts.  It  was  sug- 
gested that  the  evolution  of  this  circulation  would 
lead  to  cyclogenesis.  This  is  consistent  with  the 
organization  of  the  main  system,  the  observations 


of  secondary  low  development  along  the  A: 
front  immediately  west  of  the  upper  front   as  well 
as  of  low  centers  having  deep  0  C  layers   M< 
and  refreezing  tend  to  produce  strong  stable  layers 
within  the  storms,  but,  in  concert  with  vertical  and 
horizontal  motions,  they  also  force  oilier  regr. 
the   atmosphere    toward    neutrality.    The   melting 
process  would  also  be  expected  to  work  together 
with  other  cyclogenesis  forcings,  such  as  orogra- 
phy and  air-sea  interaction   These  findings  tend  to 
illustrate  that  a  winter  storm  exhibits  a  substantial, 
and  evolving,  organization   Microphysical  process- 
es that  control  latent  heating  are  believed  to  be 
critically  important  in  defining  some  of  a  winter 
storm's    mesoscale    fields   as    well    as    its   overall 
nature.  (Author's  abstract; 
W90-01212 


NATURE  OF  RAPIDLY  DEEPENING  CANADI- 
AN EAST  COAST  WINTER  STORMS. 

Atmospheric    Environment    Service.    Downsview 
(Ontario).  Cloud  Physics  Research  Div 
R.  E.  Stewart,  and  N.  R.  Donaldson. 
Atmosphere-Ocean  ATOCDA,  Vol.  27,  No.  I,  p 
87-107,  March  1989.  14  fig,  1  tab,  27  ref. 

Descriptors:  'Meteorology,  'Canada,  'Storms, 
•Weather,  'Precipitation,  'Weather  data  collec- 
tions, Meteorological  data  collection,  Rainfall, 
Snow,  Air  circulation,  Atmospheric  water,  Atmos- 
pheric physics. 

During  the  Canadian  Atlantic  Storms  Program 
(CASP)  field  project  from  15  January  to  15  March 
1986,  seven  storms  underwent  rapid  deepening 
either  within  or  adjacent  to  the  observational  net- 
work. The  most  rapid  deepening  phase  of  these 
storms  was  associated  with  the  surface  low-pres- 
sure center  being  located  close  to  the  rain-snow 
boundary  and  the  end  of  this  phase  was  associated 
with  the  low  center  eventually  moving  to  sub- 
freezing  surface  temperatures  Precipitation  bands 
of  both  rain  and  snow  occurred  during  maximum 
deepening.  Observations  are  consistent  with  diver- 
gence and  subsidence  occurring  near  the  center 
itself.  It  is  suggested  that  a  mesoscale  circulation 
initiated  by  melting  snow  significantly  affects  the 
deepening  process.  (Author's  abstract) 
W90-01213 


PRECIPITATION  REGIONS  WITHIN  TWO 
STORMS  AFFECTING  ATLANTIC  CANADA. 

Atmospheric    Environment    Service.    Downsview 
(Ontario).  Cloud  Physics  Research  Div. 
N.  R.  Donaldson,  and  R.  E.  Stewart. 
Atmosphere-Ocean  ATOCDA,  Vol.  27,  No.  1,  p 
108-129,  March  1989.  14  fig,  17  ref. 

Descriptors:  'Meteorology.  'Storms,  'Weather, 
'Precipitation,  'Canada,  Meteorological  data  col- 
lection, Weather  data  collections.  Rainfall.  Atmos- 
pheric water.  Atmospheric  physics. 

Two  storms  that  produced  heavy  precipitation 
during  the  Canadian  Atlantic  Storms  Program 
(CASP)  field  project  are  examined,  with  particular 
emphasis  on  their  northern  and  western  sectors. 
Precipitation  was  associated  with  upwards  motion 
along  the  edges  of  an  elevated  warm  core  north  of 
the  surface  low  center.  Within  the  general  pattern 
of  precipitation,  the  highest  rates  occurred  in 
narrow  bands  that  were  generally  aligned  with 
isotherms.  The  warm  core  contains  regions  of  mar- 
ginal symmetric  instability  and  some  of  absolute 
instability.  The  origin  of  the  precipitation  bands  is 
linked  to  the  organized  response  of  the  atmosphere 
to  the  stability  and  wind  fields  associated  with  the 
entire  cyclone  system.  (Author's  abstract) 
W90-01214 


PRECIPITATION  IN  THE  CANADIAN  ATLAN- 
TIC STORMS  PROGRAM:  MEASUREMENTS 
OF  THE  ACOUSTIC  SIGNATURE. 

Naval  Postgraduate  School,  Monterey,  CA.  Dept. 
of  Oceanography. 
J.  A.  Nystuen,  and  D.  M.  Farmer. 
Atmosphere-Ocean  ATOCDA,  Vol.  27.  No.   1.  p 
237-257,  March  1989.  14  fig,  1  tab,  22  ref. 


WATER  CYCLE— Field  2 


Precipitation — Group  2B 


Descriptors:  "Canada,  "Precipitation,  "Storms, 
"Weather,  "Remote  sensing,  "Meteorology, 
"Radar,  Weather  data  collections,  Meteorological 
data  collection.  Rainfall,  Atmospheric  water, 
Wind. 

The  Canadian  Atlantic  Storms  Program  (CASP) 
provided  an  opportunity  for  comparing  two  quite 
different  remote-sensing  approaches  to  the  detec- 
tion of  precipitation:  radar  backscatter  and  ambient 
ocean  sound.  Several  of  the  gales  passing  the  ob- 
servation area  during  CASP  produced  substantial 
precipitation  with  the  periods  of  radar  backscatter 
showing  close  coincidence  with  simultaneous 
acoustic  signals.  The  ambient  sound  record  most 
readily  yield  an  indication  of  precipitation  from 
shifts  in  spectral  slope.  An  important  result  of  the 
experiment  is  the  demonstration  that  an  identifiable 
precipitation  signal  occurs  even  in  strong  wind 
conditions.  The  surface  bubble  layer  formed 
during  strong  winds  only  partially  attenuates  the 
higher  frequency  acoustic  components  generated 
by  precipitation.  During  rain-free  periods  the  at- 
tenuation can  be  interpreted  in  terms  of  the  bubble 
size  distribution.  (Author's  abstract) 
W90-01215 


SPECTRAL  CHARACTERISTICS  OF  THE 
ANNUAL  RAINFALL  SERIES  FOR  NORTH- 
EAST BRAZIL. 

Instituto   de    Pesquisas    Espaciais,    Sao   Jose   dos 

Campos  (Brazil). 

R.  P.  Kane,  and  N.  B.  Trivedi. 

Climatic  Change  CLCHDX,  Vol.  13,  No.  3,  p  317- 

336,  December  1988.  10  fig,  2  tab,  40  ref.  FNDCT 

Brazil  Contract  FINEP  537/CT. 

Descriptors:  "Meteorology,  "Climatology,  "Rain- 
fall, "Precipitation,  "Brazil,  "Weather  data  collec- 
tions, Meteorological  data  collection,  Drought, 
Statistical  methods. 

The  rainfall  series  for  Fortaleza  (Ceara)  is  com- 
pared with  similar  series  for  several  other  locations 
in  Northeast  Brazil.  It  is  shown  that  the  correla- 
tions are  high  for  distances  up  to  about  600  km 
from  Fortaleza.  The  Fortaleza  series  shows  promi- 
nent periodicities  at  T  =  2.1,  10.1,  12.9,  25.1,  and 
61.0  years,  all  significant  at  a  3-sigma  a  priori  level. 
Among  these,  T=12.9  and  25.1  years  are  signifi- 
cant at  a  4-sigma  a  priori  level.  A  master  curve  (for 
1912-1978  only),  obtained  by  averaging  rainfall 
data  for  93  stations  having  good  correlations  with 
Fortaleza,  shows  very  prominent  periodicities  at 
T  =  5.6,  12.3,  and  47.3  years,  significant  at  a  3- 
sigma  a  priori  level.  T=12.3  is  significant  at  a  4- 
sigma  a  priori  level.  Predictions  for  both  the  Forta- 
leza series  (1849-1976)  and  the  Master  Curve 
(1912-1978)  indicated  droughts  during  1979-1983. 
This  prediction  seems  to  have  verified.  In  the 
future,  droughts  during  1992-1994  and  2002-2006 
are  indicated.  (Author's  abstract) 
W90-01231 


RELATIONSHIP  BETWEEN  RAIN  AND  SNOW 
ACIDITY  AND  AIR  MASS  TRAJECTORY  IN 
EASTERN  FRANCE. 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

l'Atmosphere. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01249 


STUDY  OF  THE  SOURCES  OF  ACID  PRECIPI- 
TATION IN  ONTARIO,  CANADA. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01250 


RELATIONSHIP  BETWEEN  SECONDARY 
SULFATE  AND  PRIMARY  REGIONAL  SIGNA- 
TURES IN  NORTHEASTERN  AEROSOL  AND 
PRECIPITATION. 

Rhode  Island  Univ.,  Narragansett.  Center  for  At- 
mospheric Chemistry  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01251 


THEORY  AND  RESULTS  FROM  A  QUASI- 
STEADY-STATE  PRECIPITATION-SCAVENG- 
ING MODEL. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-01252 


WATER  CONTENT  OF  ATMOSPHERIC  AER- 
OSOLS. 

California  Inst,  of  Tech.,  Pasadena.  Environmental 
Quality  Lab. 

C.  Pilinis,  J.  H.  Seinfeld,  and  D.  Grosjean. 
Atmospheric  Environment  ATENBP,  Vol.  23,  No. 
7,  p  1601-1606,  July  1989. 

Descriptors:  "Acid  rain,  "Atmospheric  water, 
"Path  of  pollutants,  "Precipitation,  "Aerosols, 
Water  content,  Particulate  phase,  Water  chemistry. 

The  water  content  of  atmospheric  aerosol  particles 
is  calculated,  both  above  and  below  the  classic 
deliquescent  point.  The  existence  of  water  in  the 
particulate  phase  is  predicted  to  be  strongly  de- 
pendent on  the  aerosol  composition.  Liquid  water 
in  the  particulate  phase  is  predicted  to  be  strongly 
dependent  on  the  aerosol  composition.  Liquid 
water  may  constitute  a  significant  mass  fraction  of 
the  aerosol  concentration  at  r.h.  <  60%.  Using 
thermodyamic  arguments,  the  hysteric  behavior 
has  been  studied  and  upper  and  lower  bounds  of 
the  aerosol  water  concentrations  in  the  supersatur- 
ated region  can  be  predicted.  (Author's  abstract) 
W90-01253 


ISOTOPIC  VARIABILITY  OF  RAIN  ON  A  ONE 
HECTARE  PLOT  (VARIABILITE  ISOTOPI- 
QUE  D'UNE  PLUIE  A  L'ECHELLE  DE  L'HEC- 
TARE). 

Centre  de  Recherches  de  Rennes  (France). 

P.  Merot,  C.  Gascuel-Odoux,  O.  Quidu,  and  A. 

Simon. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Serie  2)  CRASEV,  Vol.  309,  No.  2,  p  227-232, 

June  15,  1989.  4  fig,  2  tab,  8  ref. 

Descriptors:  "Precipitation,  "Variability,  "Sam- 
pling, "Spatial  distribution,  "Stable  isotopes,  Krig- 
ing. 

The  spatial  variability  of  isotope  content  in  precipi- 
tation was  estimated  on  a  scale  of  one  hectare. 
Thirty-nine  samples  were  taken  from  a  square  grid 
on  a  plane  natural  meadow.  The  precipitation  was 
collected  in  small  vessels  placed  in  the  soil  during  a 
shower.  Samples  were  refrigerated.  The  analyses 
were  performed  at  two  periods.  Oxygen- 18  analy- 
ses were  made  by  a  standard  method,  using  a 
double  collecting  mass  spectrometer.  Statistical 
processing  of  the  data  was  performed.  Then  the 
spatial  correlation  of  the  data  was  computed  using 
geostatistics,  and  a  map  of  the  estimated  values  was 
built  using  kriging.  The  kriged  isotope  content  is 
almost  randomly  distributed,  the  values  range  from 
-6.86  to  -7.02  delta  ppt;  this  variation  corresponds 
to  analytical  precision.  According  to  the  results 
obtained  for  a  single  hectare  plot  and  with  an 
oceanic  climate,  two  samples  seem  sufficient  to 
characterize  the  isotopic  content  of  precipitation. 
(Miller-PTT) 
W90-01255 


RESOLUTION  CONSIDERATIONS  IN  USING 
RADAR  RAINFALL  DATA  FOR  FLOOD  FORE- 
CASTING. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

N.  Kouwen,  and  G.  Garland. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  3,  p  279-289,  June  1989.  11  fig,  1  tab, 
40  ref.  Natural  Sciences  and  Engineering  Research 
Council  of  Canada  Grant  A7982. 

Descriptors:  "Radar,  "Flood  forecasting,  "Hydro- 
logic  models,  "Rainfall-runoff  relationships,  Simu- 
lation, Remote  sensing,  Ontario,  Spatial  resolution, 
Variability,  Hydrographs,  Gages. 

The  objectives  of  this  study  are:  (1)  to  show  the 
hydrological  effects  of  changing  the  spatial  resolu- 
tion of  radar-derived  rainfall,  and  (2)  to  show  the 


effect  of  discretization  of  radar  data  on  hydrologi- 
cal modeling  for  flood  forecasting.  Simulated  hy- 
drographs are  compared  for  2,  5,  and  10  km  basin 
grid  sizes  for  the  Grand  River  watershed  in  Ontar- 
io. An  eight-level  discretization  of  rainfall  is  com- 
pared with  a  256-level  scale  of  rainfall  intensities. 
Spatial  averaging  tends  to  reduce  the  effect  of 
erroneous  radar  readings  and  give  comparable  re- 
sults with  those  obtained  using  finer  resolutions.  A 
total  of  30-50  grid  elements  appear  to  adequately 
model  a  basin  for  flow  forecasting  purposes,  but 
the  elements  should  not  be  so  large  that  substantial 
variations  in  rainfall  are  lost.  This  limits  the  ele- 
ments to  approximately  10  x  10  km  if  floods  are 
produced  by  thunderstorms  or  frontal  systems. 
The  level  of  discretization  of  radar  precipitation 
data  does  not  significantly  affect  the  generation  of 
hydrographs.  Hydrographs  based  on  the  radar- 
derived  rainfall  generally  reproduced  measured 
hydrographs  better  than  those  derived  from  the 
rain  gage  data.  (Author's  abstract) 
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STATISTICAL         CHARACTERISTICS  OF 

RADAR  ECHOES  OF  PRECIPITATING  SNOW 
CLOUDS  OVER  THE  ISHIKARI  BAY,  HOK- 
KAIDO, JAPAN. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

K.  Kikuchi,  and  Y.  Asuma. 

Journal  of  the  Meteorological  Society  of  Japan 
MJSJAU,  Vol.  67,  No.  2,  p  221-230,  April  1989.  11 
fig,  1  tab,  9  ref. 

Descriptors:  "Radar,  "Clouds,  "Precipitation, 
"Snow,  "Japan,  "Remote  sensing,  Atmospheric 
water,  Weather,  Weather  data  collection,  Meteoro- 
logical data  collections,  Monsoons. 

The  characteristics  of  radar  echoes  of  the  precipi- 
tating snow  clouds  over  the  Ishikari  Bay,  Hok- 
kaido, Japan  were  investigated  statistically  during 
four  months,  February  and  March  of  1983  and 
1984.  In  this  analysis,  the  precipitating  snow  clouds 
were  divided  into  three  types:  typical  monsoon, 
final  period  of  monsoon  type  and  low  pressure 
type  based  on  the  daily  weather  maps.  Examined 
elements  in  this  analysis  were  as  follows:  size  distri- 
butions of  radar  echo  population,  percentage  occu- 
pied by  the  strong  echo  areas  as  against  total 
precipitating  echo  areas,  time  changes  of  echo 
areas,  locations  of  the  center  of  individual  large 
echo  areas,  lifetime  of  the  echoes,  etc.  Highly 
interesting  characteristics  were  obtained;  log- 
normal  distribution  was  obtained  for  the  size 
ranges  of  radar  echoes  of  all  snowfall  types;  the 
percentage  occupied  by  the  echoes  stronger  than 
level  2  accounted  for  less  than  40%  of  all  echo 
areas;  the  total  echo  area  showed  sharp  fluctua- 
tions; the  locations  at  which  the  radar  echo  areas 
reached  their  maximal  sizes  when  the  snow  clouds 
invaded  the  plain  were  along  the  coastline;  and  the 
average  echo  area  having  a  lifetime  of  1  hr  was 
found  to  be  approximately  25  sq  km.  (Author's 
abstract) 
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EFFECT  OF  FOREST  BIOMASS  ON  AIR- 
BORNE SNOW  WATER  EQUIVALENT  ESTI- 
MATES OBTAINED  BY  MEASURING  TER- 
RESTRIAL GAMMA  RADIATION. 

Arizona  State  Univ.,  Tempe.   Dept.  of  Decision 

and  Information  Systems. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01395 


QUALITY  OF  SATELLITE  PRECIPITABLE 
WATER  CONTENT  DATA  AND  THEIR 
IMPACT  ON  ANALYZED  MOISTURE  FIELDS. 

European    Centre    for    Medium    Range    Weather 

Forecasts,  Reading  (England). 

For  primary  bibliographic  entry  see  Field  7B. 
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CLIMATIC  CHANGE  IN  NIGERIA:  VARIA- 
TION IN  RAINFALL  RECEIPT  PER  RAIN- 
DAY. 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 


'■'■'■■• 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 


O.  J.  Olaniran,  and  G.  N.  Sumner. 

Weather  WTHRAL,  Vol.  44,   No.  6,  p  242-248, 

June  1989.  5  fig,  3  tab,  13  ref. 

Descriptors:  'Rainfall,  'Precipitation,  'Rainfall  in- 
tensity, 'Climates,  'Nigeria,  'Meteorological  data 
collection,  Weather  data  collections,  Weather, 
Africa,  Drought 

Mean  rainfall  intensity  may  be  considered  a  con- 
venient index  of  rainfall  activity  associated  with 
rainfall  generating  features  such  as  the  Inter-Tropi- 
cal Discontinuity  (ITD)  over  West  Africa.  The 
mean  rainfall  intensity  series  in  Nigeria  was  ana- 
lyzed for  periodicity,  fluctuations  and  trend 
through  the  comparatively  long  period  since  about 
1920  in  most  regions  for  which  data  are  available. 
Significant  negative  lag-one  serial  correlations 
were  obtained  for  the  four  series,  using  the  power 
spectrum,  suggesting  that  the  mean  rainfall  intensi- 
ty series  for  each  region  exhibits  a  highly  marked 
oscillation.  Results  indicate  that  in  the  Guinea- 
Savanna  zone,  since  the  early  1970s,  there  has  been 
a  significant  increase  in  rainfall  intensities,  and, 
over  the  century  up  to  1967,  also  in  the  Sahel. 
These  regional  variations  emphasize  that,  very 
often,  tends  and  fluctuations  in  rainfall  totals  are 
not  necessarily  matched  by  similar  variations  in 
rainfall  intensity.  There  was,  in  addition,  little  cor- 
respondence between  adjacent  regions,  on  a  year- 
to-year  basis,  in  Nigeria,  in  terms  of  the  pattern  of 
intensity  fluctuations  through  time,  so  that  these 
changes  in  rainfall  intensity  would  appear  to  have 
been  identified  over  much  of  subtropical  Africa  in 
both  hemispheres.  The  filtered  series  illustrate  that 
there  is  sometimes  broad  agreement  in  the  times  of 
higher  or  lower  rainfall  intensities  between  re- 
gions. (Friedmann-PTT) 
W90-01408 


EFFECTS  OF  THE  LENGTH  OF  RECORD  ON 
ESTIMATES  OF  ANNUAL  AND  SEASONAL 
PRECIPITATION. 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01410 


SAHELIAN  DROUGHT(S)  AS  SEEN  FROM 
THE  RAINFALL  DATA  OF  A  MAURITANIAN 
STATION. 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01411 


SYSTEM   FOR  WEATHER-BASED  ANALYSIS 
OF  DROUGHT  IN  AFRICA. 

Agriculture  Canada,  Ottawa  (Ontario).   Soil  and 

Climate  Section. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01412 


GENERATION  OF  SYNTHETIC  RAINFALL 
SEQUENCES  OF  MULTIPLE  STATIONS 
USING  THE  ANALYSIS  OF  VARIANCE 
MODEL. 

Universidade  Federal  da  Paraiba,  Campina  Grande 

(Brazil).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01413 


PREDICTION  OF  CYCLIC  RAINFALL  AND 
STREAMFLOW. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

W.  A.  J.  Paling,  and  D.  Stephenson. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  141-156,  5 
fig,  16  ref. 

Descriptors:  'Model  studies,  'Stochastic  models, 
'Rainfall  forecasting,  'Deterministic  models, 
'Rainfall-runoff  relationships,  'Streamflow  fore- 
casting,   'Hydrologic    models,    Catchment    areas, 


Groundwater  movement,  Geohydrology,  Probabi- 
listic process,  Streamflow,  Climatic  data,  Drought, 
Hydrologic  cycle. 

A  semi-deterministic  method  of  estimating  future 
rainfall  and  streamflow  incorporating  lyson's 
cycles  is  presented.  Streamflow  components  in- 
clude climatic  trend,  long-term  climatic  cycles, 
seasonal  variance,  catchment  response,  groundwat- 
er contribution,  and  a  random  component  I  he 
latter  stochastic  element  can  be  minimized  by  as- 
sessment and  separation  of  the  other  effects.  Short- 
term  projections  can  generally  be  made  accurately 
using  catchment  models.  Longer  term  projections 
cab  similarly  be  made  accurately  in  drought  condi- 
tions where  catchment  groundwater  contribution 
is  the  overriding  component.  When  rainfall  occurs 
further  ahead  than  the  lag-time  of  the  catchment, 
the  probability  of  various  flows  can  be  established 
'Most  probable'  streamflow  is  estimated  with 
greater  certainty  than  when  using  a  completely 
stochastic  model  if  the  deterministic  elements  are 
separated  and  evaluated.  (See  also  W90-014O9) 
(Author's  abstract) 
W90-01422 


STOCHASTIC  METHODS  AND  RELIABILITY 
ANALYSIS  IN  WATER  RESOURCES. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01424 


MODEL   OF   VECTOR   TIME   SERIES    WITH 
BINARY  COMPONENTS  FOR  APPLICATIONS 
IN   CLIMATOLOGY   (SUR   UN   MODELE   DE 
SERIE  CHRONOLOGIQUE  VECTORIELLE  A 
COMPOSANTES  BINNAIRES  EN  VUE  D'AP- 
PLICATIONS  EN  CLIMATOLOGIE). 
Mohammed-5  Univ.,  Rabat  (Morocco).  Dept.  de 
Mathematiques. 
B.  Essebbar,  and  A  LeBreton. 
IN:    Computer    Methods   and    Water    Resources: 
First    International    Conference,    Morocco,    1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  199-217,  2 
fig,  6  tab,  16  ref.  No  English  summary. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Climatology,  'Time  series  analysis, 
'Mathematical  analysis,  Statistical  analysis,  Mete- 
orology, Precipitation,  France. 

A  model  of  vector  time  series  with  binary  compo- 
nents is  proposed  for  application  to  the  modelling 
of  climatological  phenomenon  of  the  succession  of 
dry  and  wet  days,  during  a  given  time  of  the  year, 
in  a  set  of  meteorological  stations.  Subseries  of  the 
vector  time  series  are  defined  by  means  of  thin- 
nings of  a  basic  alternating  renewal  process  in 
discrete  time  and  their  'complementaries.'  Proper- 
ties of  the  model  are  analyzed  and  the  experimental 
verification  of  the  model  is  presented.  The  model 
was  applied  to  a  study  of  the  climatology  in  south- 
eastern France,  in  the  cities  of  Marseille.  Montpel- 
lier,  Montelimar  and  Toulon.  (See  also  W90-01409) 
(Peters-PTT) 
W90-01425 


WATER     RELEASE     FROM     A     FORESTED 
SNOWPACK  DURING  RAINFALL. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01457 


RATIOS     OF     EDDY     TRANSFER     COEFFI- 
CIENTS OVER  THE  AMAZON  FOREST. 

Instituto    de    Pesquisas    Espaciais,    Sao   Jose    dos 

Campos  (Brazil). 

For   primary    bibliographic   entry   see   Field   2D. 

W90-01466 


INFLUENCE  OF  CLIMATE  CHANGE  AND 
CLIMATIC  VARIABILITY  ON  THE  HYDRO- 
LOGIC  REGIME  AND  WATER  RESOURCES. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01537 


ANALYSIS   OI    THE    VAKlAIION    IRIAD   Of 

THE  ANNUAL  RUNOFF  ON  MIL  nokihern 
SLOPE  OF  QILI AN  SHAN. 

Academia  Sinica,  Lanzhou  (China)   Lanzhou  Inst 

of  Glaciology  and  Cryopedology. 

For  primary  bibliographic  entry  see  Field  2E. 
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RAINFALL  IRI.NDS  IN  WKSI  AFRICA.  1901- 
1985. 

Lagos  Univ  (Nigeria)  Dept.  of  Geography. 
O.  Ojo. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology.  Wal- 
hngford,  Oxfordshire,  UK  IAHS  Publication  No 
168,  1987.  p  37-43,  1  fig,  15  ref. 

Descriptors:  'Drought,  'Rainfall  variability,  'Me- 
teorological data  collection,  'Africa,  Rainfall  pat- 
terns. Climatology. 

The  characteristics  of  rainfall  variations  between 
1901-1985  in  West  Africa  is  examined  using  instru- 
mental records.  Characteristics  of  rainfall,  particu- 
larly periodicities  and  variabilities,  emphasizing  de- 
cadal, quinquennial  and  annual  characteristics  are 
discussed.  Some  hydroclimatologic  consequences 
of  climatic  change  and  climatic  variations  are  ex- 
amined with  respect  to  streamflow  characteristics. 
It  was  observed  that:  (1)  the  present  century  began 
with  a  relatively  long  period  of  drought  persist- 
ence (1900-1926).  This  was  followed  by  a  wet 
period  (1927-1960);  (2)  the  present  drought  condi- 
tions have  been  characteristically  persistent  since 
about  1961  and  particularly  since  about  1965;  (3)  in 
spite  of  the  above  generalizations,  no  regular  pat- 
terns can  be  observed  in  trends,  periodicities  and 
persistence  of  hydrologic  consequences  of  rainfall 
variations  to  allow  for  predictability  of  these  con- 
sequences relative  to  rainfall  variations;  and  (4) 
because  of  the  large  spatial  and  temporal  variations 
in  the  characteristics  of  rainfall,  and  the  resulting 
hydroclimatologic  consequences,  there  is  urgent 
need  to  improve  the  availability  and  reliability  of 
the  data.  (See  also  W90-01537)  (Author's  abstract) 
W90-01541 


EVALUATION  OF  RUNOFF  CHANGES  IN 
THE  LABE  RIVER  BASIN  BY  SIMULATING 
THE  PRECIPITATION-RUNOFF  PROCESS. 

Ceskoslovenska  Akademie  Ved,  Prague.  Hydro- 
meteorological  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01543 


CLIMATIC    FLUCTUATIONS    AND    RUNOFF 
FROM  GLACIERISED  ALPINE  BASINS. 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-01544 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
RAINFALL  AND  POTENTIAL  EVAPORATION 
IN  TUNISIA. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
Engineering. 
R.  Berndtsson. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology.  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  91-100,  6  fig,  I  tab,  14  ref. 

Descriptors:  'Rainfall  variability,  'Climatology, 
'Evapotranspiration  potential,  'Tunisia,  Rainfall 
distribution.  Spatial  distribution.  Temporal  distri- 
bution. 

Different  aspects  of  mainly  temporal  and  spatial 
variability  of  rainfall  in  Tunisia  are  presented  and 
discussed.  Long-term  trends  seem  to  follow  a  gen- 
eral pattern  of  consecutive  dry  or  wet  periods  of  5 
to  30  yrs.  Spatial  patterns  of  shorter  rainfall  series 
(annual,  monthly)  are  governed  mainly  by  topog- 
raphy and  coastal  influence.  Short  high-intensity 


rainstorms   occur   with   cellular   patterns,   with   a 
typical  cell  size  of  about  6-7  sq  km,  cell  size  being 
defined  as  the  area  within  the  0.7  correlation  iso- 
line.  (See  also  W90-01537)  (Author's  abstract) 
W90-01545 


CLIMATOLOGY  OF  DRY  AND  WET  PERIODS 
OVER  WESTERN  CANADA  IN  A  GENERAL 
CIRCULATION  MODEL. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2G. 
W90-01546 


PALEOHYDROLOGIC        STUDIES        USING 
PROXY  DATA  AND  OBSERVATIONS. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

[Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01547 


VARIABILITY  IN  PERIODICITIES  EXHIBIT- 
ED BY  TREE  RING  DATA. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 

leering. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01549 


LAKE  ICE  FORMATION  AND  BREAKUP  AS 
\N  INDICATOR  OF  CLIMATE  CHANGE:  PO- 
rENTIAL  FOR  MONITORING  USING 
REMOTE  SENSING  TECHNIQUES. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01551 


MASS  BALANCE  OF  NORTH  CASCADE  GLA- 
CIERS AND  CLIMATIC  IMPLICATIONS. 

Maine  Univ.  at  Orono.  Inst,  for  Quaternary  Stud- 

es. 

"or  primary  bibliographic  entry  see  Field  2C. 

V90-01552 


CRITICAL  PRECIPITATION  CONDITIONS 
"OR  LANDSLIDE  AND  TREE  RING  RE- 
SPONSES IN  THE  ROKKO  MOUNTAINS, 
COBE,  JAPAN. 

Cobe  Univ.  (Japan).  Graduate  School  of  Science 

ind  Technology. 

"or  primary  bibliographic  entry  see  Field  2J. 

V90-01554 


*OLE    OF    STOCHASTIC    HYDROLOGY    IN 
JEALING  WITH  CLIMATIC  VARIABILITY. 

jeological  Survey,  Reston,  VA. 

-or  primary  bibliographic  entry  see  Field  2A. 

V90-01555 


X>NG  WATER  BALANCE  TIME  SERIES  IN 
["HE  UPPER  BASINS  OF  FOUR  IMPORTANT 
WVERS  IN  EUROPE-INDICATORS  FOR  CLI- 
MATIC CHANGES. 

Service    Hydrologique    National,    Bern    (Switzer- 

and). 

■or  primary  bibliographic  entry  see  Field  2A. 

V90-01556 


ANALYSIS  OF  PATTERNS  IN  A  PRECIPITA- 
riON  TIME  SEQUENCE  BY  ORDINARY 
CALMAN  FILTER  AND  ADAPTIVE  KALMAN 
TLTER. 

Cyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Hydrau- 

ic  Civil  Engineering. 

^.  Kawamura,  K.  Jinno,  T.  Ueda,  and  R.  R. 

Medina. 

N:  The  Influence  of  Climate  Change  and  Climatic 

/ariability  on  the  Hydrologic  Regime  and  Water 

Resources,  International  Association  of  Hydrologi- 

:al  Sciences  Press,  Institute  of  Hydrology,  Wal- 

ingford,  Oxfordshire,  UK.  IAHS  Publication  No. 

68,  1987.  p  221-232,  5  fig,  2  tab,  7  ref. 

descriptors:  *Rainfall  variability,  'Climatology, 
Drought,  'Precipitation,  "Time  series  analysis, 
Mathematical  studies,  Model  studies,  Japan. 


A  methodology  of  investigating  the  patterns  in  a 
precipitation  time  sequence  by  an  ordinary  Kalman 
filter  (OKF)  and  an  adaptive  Kalman  Filter  (AKF) 
is  proposed.  This  research  aims  to  investigate  the 
occurrence  and  characteristics  of  drought  precipi- 
tation patterns.  The  methodology  is  applied  to  the 
92-yr  long  monthly  precipitation  time  sequence  at 
Fukuoka  City  in  Japan.  OKF  identifies  the  periods 
(in  the  time  sequence)  with  abnormal  precipitation 
by  comparing  the  observed  and  average  precipita- 
tion patterns.  AKF  detects  the  changes  of  the  long 
term  precipitation  patterns  in  the  time  sequence. 
These  changes  are  associated  with  the  abrupt 
changes  in  the  parameters  of  the  periodic-stochas- 
tic model.  The  time  sequence  is  divided  into  sever- 
al precipitation  epochs,  where  an  epoch  is  uniquely 
represented  by  one  set  of  parameter  values.  The 
precipitation  pattern  in  ea  epoch  is  appropriately 
characterized  and  reveals  whether  the  risk  of 
drought  occurrence  is  high  or  not  in  an  epoch. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01557 


IDENTIFICATION  OF  RECENT  RAINFALL 
FLUCTUATIONS  IN  THE  PHILIPPINES. 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Hydrau- 
lic Civil  Engineering. 
R.  R.  Medina,  K.  Jinno,  T.  Ueda,  and  A. 
Kawamura. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  233-244,  4  fig,  2  tab,  10  ref. 

Descriptors:  'Rainfall  variability,  'Climatology, 
'Philippines,  Mathematical  analysis,  Stochastic 
models,  Time  series  analysis. 

The  identification  of  rainfall  fluctuations  as  deter- 
mined by  whether  the  occurrence  of  a  short-dura- 
tion rainfall  pattern  anomaly  will  cause  an  abrupt 
change  in  rainfall  characteristics-the  rainfall  char- 
acteristics within  a  period  will  be  terminated  by  an 
instantaneous  shift  to  another  period  with  different 
rainfall  characteristics-was  studied.  The  approach 
was  applied  to  the  1951-1983  monthly  rainfall  data 
of  4  stations  representative  of  the  4  types  of  cli- 
mates in  the  Philippines.  The  adaptive  Kalman 
filter  was  used  to  identify  fluctuations  in  a  rainfall 
sequence  by  directly  linking  them  with  the  abrupt 
changes  in  the  parameters  of  the  periodic-stochas- 
tic model  of  the  rainfall  time  sequence.  Fluctua- 
tions of  10%  or  more  in  the  mean  between  non- 
overlapping  adjacent  periods  were  detected.  How- 
ever, the  Chow  test  for  parameter  change  has 
shown  that  the  mean  is  still  not  sufficient  to  de- 
scribe the  rainfall  fluctuations.  (See  also  W90- 
01537)  (Author's  abstract) 
W90-01558 


TEMPORAL  DISAGGREGATION  OF  MONTH- 
LY RAINFALL  DATA  FOR  WATER  BALANCE 
MODELLING. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geog- 
raphy. 

T.  W.  Giambelluca,  and  D.  S.  Oki. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  255-267,  5  fig,  4  tab,  12  ref. 

Descriptors:  'Meteorology,  'Climatology,  'Hy- 
drologic budget,  'Model  studies,  Meteorological 
data  collection,  Groundwater  recharge,  Simulation 
analysis,  Hawaii. 

Water  balance  calculations  using  hourly,  daily,  and 
monthly  intervals,  rather  than  monthly  intervals 
only,  for  a  site  in  Hawaii  resulted  in  recharge 
estimates  of  40%,  37%  and  19%  of  precipitation. 
For  locations  where  daily  rainfall  data  are  unavail- 
able, but  for  which  daily  rainfall  characteristics 
may  be  estimated,  a  method  is  developed  for  simu- 
lating sequences  of  daily  rainfall  which  equate  with 
a  known  monthly  total.  Using  this  method  for  the 
Hawaii  sample  site,  soil  moisture,  evapotranspira- 
tion,  and  recharge  estimates  were  significantly  im- 
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proved  over  monthly  based  estimates.  However, 
using  the  simulated  data,  recharge  estimates  were 
consistently  about  23%  lower  than  estimates  based 
on  hourly  data.  (See  also  W90-01537)  (Author's 
abstract) 
W90-01560 


SPACE-TIME  MODELLING  OF  RAINFALL- 
RUNOFF  PROCESS. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

K.  Adamowski,  F.  B.  Mohamed,  and  N.  R. 
Dalezios. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  269-280,  2  fig,  6  tab,  15  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Statistical  methods,  Parameter  estimation, 
Ontario,  Canada. 

An  explanatory  model  belonging  to  the  class  of 
space-time  transfer  function-noise  (STTFN)  proc- 
esses is  presented.  A  three-stage  iterative  proce- 
dure for  building  a  STTFN  model  of  the  rainfall 
runoff  process  is  developed.  Four  precipitation  and 
runoff  stations  located  in  a  watershed  in  Southern 
Ontario,  Canada,  sampled  at  15-da  intervals  are 
used  for  the  numerical  analysis.  The  identified 
model  is  STTF  (2,1,0,0,1,0,0).  The  model  param- 
eters are  estimated  by  the  polytope  method,  the 
optimal-step  steepest  descent  method,  a  conjugate 
gradient  method,  and  a  quasi-Newton  method.  The 
developed  space-time  model  proved  to  be  adequate 
in  describing  the  spatio-temporal  characteristics  of 
precipitation  and  runoff  time  series.  (See  also  W90- 
01537)  (Author's  abstract) 
W90-01561 


MODELING  A  NON-STATIONARY  PROCESS- 
APPLICATION  TO  THE  RAINFALL  DATA  IN 
SEMI-ARID  AREAS,  (MODELISATION  D'UN 
PROCESSUS  NON-STATIONNAIRE-APPLI- 
CATION  A  LA  PLUVIOMETRIE  EN  ZONE 
SEMI-ARIDE). 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01563 


IMPACT    OF   CLIMATE    CHANGE    ON    THE 
MORPHOLOGY  OF  RIVER  BASINS. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01565 


IMPACTS  OF  ALTERNATING  FLOOD  AND 
DROUGHT-DOMINATED  REGIMES  ON 
CHANNEL  MORPHOLOGY  AT  PENRITH, 
NEW  SOUTH  WALES,  AUSTRALIA. 

Sydney  Univ.  (Australia). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01566 


IS  THE  LARGEST  NORTH  AMERICAN  SUB- 
ARCTIC SAND  DUNE  DISAPPEARING. 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-01567 


DROUGHT,  RUNOFF  AND  SURFACE  WATER 
RESOURCES-EFFECTS  ON  SMALL  WATER- 
SHEDS IN  BURKINA  FASO  (SECHERESSE, 
DESERTIFICATION  ET  RESSOURCES  EN 
EAU  DE  SURFACE-APPLICATION  AUX 
PETITS  BASSINS  DU  BURKINA  FASO). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France).  Lab.  d'Hydrolo- 
gie. 

J.  Albergel. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  355-365,  8  fig,  3  tab,  14  ref.  English 
summary. 

Descriptors:  'Rainfall  variability,  •Climatology, 
•Africa,  'Drought,  'Watersheds,  'Rainfall-runoff 
relationships,  'Model  studies,  Runoff,  Watershed 
management,  Soil,  Land  use. 

A  chronological  succession  of  runoff  events  was 
built  in  order  to  study  the  effect  of  the  drought  on 
the  runoff  of  small  watersheds  in  sahelian  Africa. 
A  specific  rainfall-runoff  model  was  derived  based 
on  the  mapping  of  superficial  soil  features  and  on 
the  related  rainfall-runoff  relationships  derived 
from  rainfall  simulation  experiments.  It  was  applied 
to  two  small  catchments  (22  and  54  sq  km)  in 
Burkina  Faso.  Superficial  soil  features  have 
evolved  along  with  natural  climatic  changes  and 
with  changes  in  land  use.  The  runoff  time  series 
obtained  for  the  humid  period  1950-1968  and  for 
the  dry  period  1969-1984  were  compared.  In  the 
dry  period,  more  favorable  conditions  for  runoff 
make  up  for  the  rainfall  deficit,  so  that  globally  the 
runoff  distribution  remains  unchanged.  A  strong 
rainfall  which  had  the  same  probability  of  occur- 
ence in  the  two  periods  produced  a  larger  flood. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01568 


GLACIAL  AND  HYDROLOGICAL  REGIME 
UNDER  CLIMATIC  INFLUENCE  IN  THE 
URUMQI  RD/ER,  NORTHWEST  CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
T.  Yao. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  367-377,  4  tab,  12  ref. 

Descriptors:  'Rainfall  variability,  'Climatology, 
'China,  'Glaciers,  Hydrologic  cycle,  Climates, 
Mass  balances,  Fluctuations,  Discharge,  Frequen- 
cy. 

The  influence  of  glacial  and  hydrologic  fluctua- 
tions and  their  distinct  climatic  features  on  the 
Urumqi  River  are  analyzed.  The  galcial  and  hy- 
drologic fluctuations  in  the  Umrumqi  River  have 
the  same  pattern  in  which  high  discharge  and 
positive  mass  balance  periods  are  mainly  identical 
with  positive  mass  balance  periods  are  mainly  iden- 
tical with  cold  periods;  low  discharge  and  negative 
mass  balance  periods  are  identical  with  warm 
peiods.  A  particular  temperature-wetness  pattern, 
which  could  be  explained  by  prevailing  general 
atmospheric  circulation  patterns  is  responsible  for 
the  pattern.  Distinct  features  between  glacier  and 
discharge  under  climatic  influence  are  distin- 
guished. Glacial  terminal  fluctuates  as  a  slow  proc- 
ess with  low  frequency  while  discharge  fluctuates 
as  a  rather  fast  process  with  high  frequency  in  the 
basin,  which  results  from  the  time  lag  difference 
between  glacier  and  discharge  responding  to  cli- 
matic fluctuation.  (See  also  W90-01537)  (Author's 
abstract) 
W90-01569 


PRIMARY  STUDY  OF  THE  RELATIONSHIP 
BETWEEN  GLACIAL  MASS  BALANCE  AND 
CLIMATE  IN  THE  QILIAN  MOUNTAIN 
TAKING  'JULY  FIRST'  GLACIER  AS  AN  EX- 
AMPLE. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01570 


GLOBAL  CLIMATIC  CHANGES  AND  RE- 
GIONAL HYDROLOGY:  IMPACTS  AND  RE- 
SPONSES. 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01571 


IMPACTS  OF  C02-INDUCED  CLIMATE 
CHANGE  ON  HYDRO-ELECTRIC  GENERA- 
TION POTENTIAL  IN  THE  JAMES  BAY  TER 
RITORY  OF  QUEBEC. 

Montreal  Univ,  (Quebec). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01572 


MACROSCALE   HYDROLOGIC   MODELS    IN 
SUPPORT  TO  CLIMATE  RESEARCH. 

Institut    fuer    Wasserwirtschaft,    Berlin    (German 

DR.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01574 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
THE  WATER  BALANCE  OF  SOME  WATER- 
SHEDS IN  WESTERN  AFRICA  IN  RELATION 
TO  CLIMATIC  CHANGES  (VARIABILITE  SPA- 
TIALE  ET  TEMPORELLE  DES  BILANS  HYDI- 
PUES  DE  QUELQUES  BASSINS  VERSANTS 
D'AFRIQUE  DEL'OUEST  EN  LIAISON  AVEC 
LES  CHENGEMENTS  CLLMATIQUES). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France).  Lab.  d'Hydrolo- 
gie- 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01575 


CLIMATIC  CHANGE  AND  GREAT  LAKES 
WATER  LEVELS. 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
M.  Sanderson,  and  L.  Wong. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  477-487,  6  fig,  3  tab,  14  ref. 

Descriptors:  'Greenhouse  effect,  'Great  Lakes, 
'Climatology,  'Global  warming,  'Carbon  dioxide, 
Model  studies,  Temperature,  Water  level,  Flow, 
Future  planning.  Consumptive  use. 

World  climatologists  believe  that  increasing  con- 
centrations of  C02  in  the  earth's  atmosphere  will 
result  in  significant  changes  in  the  world's  climate 
during  the  next  century.  The  predictions  of  month- 
ly temperature  and  precipitation  for  the  Great 
Lakes  basin  derived  from  a  current  General  Circu- 
lation (climatic  change)  Model,  are  incorporated 
into  a  hydrologic  model  of  the  Great  Lakes  to 
predict  future  levels  and  flows  under  2  x  C02 
conditions.  The  analysis  resulted  in  the  production 
of  three  scenarios  of  Great  Lakes  levels  and  flows. 
The  first,  gives  the  levels  and  flows  which  would 
have  occurred  during  1900-1976  under  current  di- 
versions, regulation  practices  and  physical  condi- 
tions of  the  lakes  and  connecting  channels.  This 
scenario  reflects  the  influence  of  climate  alone  on 
levels  and  flows  in  the  Great  Lakes.  The  average 
ranges  in  lake  levels  vary  from  1  m  for  Lake 
Superior  to  2.14  m  for  Ontario.  Scenario  2  indi- 
cates that  under  2  times  C02  conditions  mean  lake 
levels  will  drop  slightly  for  lakes  Superior,  Michi- 
gan, Huron,  and  Erie.  Senario  3  includes  the 
impact  of  future  increased  consumptive  use  in  ad- 
dition to  climatic  change  and  predicts  a  small 
change  in  the  level  and  outflow  of  Lake  Superior 
and  a  mean  level  of  Michigan-Huron  decrease  of 
80  cm  and  Erie  of  70  cm.  (See  also  W90-01537) 
(White-Reimer-PTT) 
W90-01577 


SENSITIVITY  OF  WATER  RESOURCES  IN 
THE  GREAT  LAKES  REGION  TO  CHANGES 
IN  TEMPERATURE,  PRECIPITATION,  HU- 
MIDITY, AND  WIND  SPEED. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
S.  J.  Cohen. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  489-499,  6  tab,  14  ref. 

Descriptors:  'Rainfall  variability,  'Greenhouse 
effect,    'Climatology,    'Global    warming,    'Great 


I  'jture  planning,  Soil  moisture,  Water  level. 
Water  yield,  Temperature,  Precipitation,  Humidi- 
ty, Wind. 

Scenarios  of  global  climatic  warming  ('Greenhouse 
Effect'),  based  on  atmospheric  models,  historical 
analogues,  and  hypothetical  cases,  were  used  to 
determine  the  sensitivity  of  Great  Lakes  water 
resources  to  changes  in  several  climatic  elements. 
Results  tend  to  confirm  earlier  studies  that  climatic 
warming  would  lead  to  decreases  in  net  basin 
supply  and  soil  moisture.  However  when  original 
temperature  and  precipitation  scenarios  were 
modified  by  changes  in  humidity  and  wind  speed, 
results  changed  significantly,  indicating  the  impor- 
tance of  lake  evaporation  to  net  basin  supply  in  this 
region.  More  research  is  needed  in  deriving  region- 
al wind  and  humidity  scenarios  within  the  context 
of  global  climate  warming.  (See  also  W90-01537) 
(Author's  abstract) 
W90-O1578 


PERSISTENT  CONSEQUENCES  OF  THE 
PRESENT  DROUGHT  ON  THE  FLOWS  OF 
THE  SENEGAL  kTVER  AND  THE  HYPERSA- 
LINISATION  OF  THE  LOWER  CASAMANCE 
(LES  CONSEQUENCES  DURABLES  DE  LA  SE- 
CHERESSE  ACTUELLE  SUR  L'ECULEMENT 
DU  FLEUVE  SENEGAL  ET  L'HYPERSALTNI- 
SATION  DE  LA  BASSE-CASAMANCE). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Paris  (France). 
J.  C.  Olivry. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  501-512,  6  fig,  1  tab,  11  ref.  English 
summary. 

Descriptors:  'Drought,  'Sahel,  'Climatology, 
•Rainfall  variability,  'Groundwater  depletion, 
'Saline  water  intrusion,  'Senegal  River,  Evapora- 
tion, Hydrological  regime. 

In  Sahelian  and  Sudanese  regions,  the  persistent 
consequences  of  the  present  drought  differentiate  it 
from  other  dry  spells  of  the  20th  century.  Two 
investigations  carried  out  in  Senegal  showed  the 
part  of  a  major  depletion  of  groundwater  storage. 
After  the  annual  flood,  the  hydrographs  of  the 
Senegal  River  showed  discharges  falling  off  expon- 
entially according  to  a  depletion  coefficient  with- 
out a  large  change  during  70  yrs  (mean  value:  a  = 
0.0186/d).  This  trend  has  been  altered  over  the 
present  drought  showing  an  increasingly  rapid  de- 
cline (a  =  0.038/d  in  1984).  Marine  intrusion  and 
tidal  influences  characterize  the  Lower  Casa- 
mance.  In  dry  season,  until  1973,  salinity  decreased 
going  upstream  (maximum  <  35%).  Actually,  the 
salinisation  gradient  has  become  positive  going  up- 
stream (maximum  >  150%)  because  evaporation  is 
not  compensated  by  groundwater  reserves  which 
are  almost  completely  depleted.  The  more  abun- 
dant rainfalls  in  1984-85  did  not  reverse  this  trend. 
These  examples  demonstrate  that  even  if  climatolo- 
gic  conditions  improve,  the  return  of  former  hy- 
drologic regimes  will  not  be  immediate.  It  will 
require  the  reconstitution  of  groundwater  reserves 
(several  wet  yrs  without  further  dry  spells).  (See 
also  W90-01537)  (Author's  abstract) 
W90-01579 


EFFECT  OF  CLIMATE  CHANGES  ON  THE 
PRECIPITATION  PATTERNS  AND  ISOTOPIC 
COMPOSITION  OF  WATER  IN  A  CLIMATE 
TRANSITION  ZONE:  CASE  OF  THE  EASTERN 
MEDITERRANEAN  SEA  AREA. 
Weizmann  Inst,  of  Science,  Rehovoth  (Israel). 
Dept.  of  Isotope  Research. 
J.  R.  Gat,  and  I.  Carmi. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  513-523,  6  fig,  21  ref. 
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WATER  CYCLE— Field  2 


Precipitation — Group  2B 


Descriptors:  *Paleohydrology,  *Paleoclimatology, 
•Rainfall  variability,  *Mediterranean  Sea,  'Weath- 
er  patterns,  'Climatology,  *  Precipitation,  Isotopic 
composition,  Temperature,  Humidity. 

In  a  climatic  transition  zone  such  as  the  Eastern 
Mediterranean  Sea  area,  in  which  storm  tracks  and 
moisture  origin  is  quite  varied,  the  most  important 
cause  for  a  shift  in  the  isotopic  composition  of 
meteoric  waters  appears  to  be  a  modification  in  the 
weighting  factor  in  the  annual  average  for  each 
contributing  synoptic  pathway  (each  with  its  dis- 
tinct isotopic  signature).  Changes  in  local  meteoro- 
logic  parameters  affect  the  isotopic  composition  of 
rain  only  to  a  limited  extent,  with  rain  intensity  as 
the  most  effective  parameter.  The  effects  of  global 
temperature  and  humidity  changes  express  them- 
selves primarily  by  means  of  the  'd'-excess  param- 
eters (Deuterium  excess).  All-in-all,  the  reduced 
role  of  the  Mediterranean  Sea  as  a  dominant  vapor 
source  for  the  region's  precipitation  in  the  past, 
appears  to  be  the  dominant  factor  in  the  change  of 
isotopic  composition  between  present-day  precipi- 
tation and  the  paleowaters  of  the  Levant.  (See  also 
W90-01537)  (Author's  abstract) 
W90-01580 


CLIMATIC  VARIABILITY  AND  REGOLITH 
GROUNDWATER  REGIME  IN  SOUTHWEST- 
ERN NIGERIA. 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
E.  O.  Omorinbola. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  525-534,  4  fig,  3  tab,  23  ref. 

Descriptors:  'Nigeria,  'Climatology,  'Groundwat- 
er potential,  'Water  table  fluctuations,  Wells, 
Mathematical  analysis,  Regression  analysis,  Rain- 
fall variability. 

The  regolith  groundwater  regime  in  the  Basement 
Complex  of  southwestern  Nigeria  and  its  spontane- 
ous response  to  the  variability  of  the  prevailing 
humid  tropical  climate  is  illustrated.  Similarity  in 
degree  of  variability  of  rainfall  and  the  groundwat- 
er regimes  are  observed.  A  highly  significant  in- 
verse correlation  between  the  mean  monthly  rain- 
fall and  the  mean  monthly  depth  to  the  water  table, 
with  a  coefficient  of  about  -0.80  and  a  relationship 
aptly  described  by  simple  linear  regression  equa- 
tions, is  noted.  The  monthly  variation  pattern  of 
depth  to  the  regolith  groundwater  table  is  optimal- 
ly described  by  polynomial  regression  equations. 
The  applicability  of  the  study  results  is  specified  in 
respect  to  predicting  mean  depths  to  the  water 
table  at  given  points  in  time,  determining  ground- 
water level  fluctuation  rates  by  differential  calcu- 
lus, estimating  the  proportion  of  the  available  rain- 
fall used  in  groundwater  replenishment,  and  the 
correct  timing  of  well-sinking  operations  so  as  to 
increase  their  success  ratios  and  ensure  adequate 
and  perennial  well  yields.  (See  also  W90-01537) 
(Author's  abstract) 
W90-01581 


LONG-TERM  CHANGES  IN  WATER  QUALITY 
PARAMETERS  OF  A  SHALLOW  EUTROPHIC 
LAKE  AND  THEIR  RELATIONS  TO  METE- 
OROLOGIC  AND  HYDROLOGIC  ELEMENTS. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01582 


HYDROLOGIC  DESIGN  CRITERIA  AND  CLI- 
MATE VARIABILITY. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-01583 


METHODOLOGY  FOR  DISTINGUISHING  BE- 
TWEEN THE  EFFECTS  OF  HUMAN  INFLU- 
ENCE AND  CLIMATE  VARIABILITY  ON  THE 
HYDROLOGIC  CYCLE. 


Dansk  Hydraulisk  Inst.,  Hoersholm. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01584 


IMPACT  OF  INCREASING  ATMOSPHERIC 
CARBON  DIOXIDE  CONCENTRATIONS 
UPON  RESERVOIR  WATER  QUALITY. 

Salford   Univ.   (England).    Dept.   of  Mathematics 
and  Computer  Science. 
B.  Henderson-Sellers. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  571-576,  8  ref. 

Descriptors:  'Water  quality,  'Global  warming, 
'Greenhouse  effect,  'Water  temperature,  'Carbon 
dioxide,  'Reservoirs,  Air-water  interfaces,  Water 
pollution,  Model  studies,  Simulation  analysis, 
Thermal  stratification,  Eddy  diffusion,  Heat  stor- 
age. 

The  potential  changes  in  a  water  body  resulting 
from  increasing  atmospheric  C02  can  be  related  to 
enhanced  radiative  and  non-radiative  fluxes  (espe- 
cially evaporation)  at  the  air-water  interface.  The 
initial  perturbation  due  to  enhanced  C02  levels 
can  be  parameterized  as  an  increase  in  the  down- 
welling  longwave  radiative  flux  expressed  as  a 
function  of  time  and  C02  concentration  (the  so- 
called  'transient'  C02  experiment').  The  only  ex- 
periments presented  to  date  relating  to  the  impact 
C02  levels  have  on  water  resources  have  concen- 
trated on  the  oceanic  environment  using  simple 
box-diffusion  models-models  which  cannot  take 
into  account  seasonal  and  daily  changes  in  water 
temperature  and  the  consequent  non-linear  effects 
of  heat  storage  that  occur.  To  investigate  these 
non-linear  effects,  an  eddy  diffusion  thermal  strati- 
fication model,  which  includes  specification  of  all 
the  meteorologic  variables  on  timescales  of  1-24 
hrs,  has  been  used  to  investigate  further  the  impact 
of  rising  atmospheric  C02  concentrations  on  the 
aquatic  environment.  For  a  simulation  period  of  50 
yrs,  the  net  decrease  in  reservoir  levels  is  found  to 
be  2.05  m.  If,  simultaneously,  stream  inflow  rates 
increase,  this  is  likely  to  result  in  enhanced  nutrient 
loading  and  accelerated  eutrophication.  (See  also 
W90-01537)  (Author's  abstract) 
W90-01585 


SOME  POSSIBLE  IMPACTS  OF  GREEN- 
HOUSE GAS  INDUCED  CLIMATIC  CHANGE 
ON  WATER  RESOURCES  IN  ENGLAND  AND 
WALES. 

University   of  East   Anglia,   Norwich   (England). 
Climatic  Research  Unit. 
J.  P.  Palutikof. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  585-596,  5  fig,  2  tab,  18  ref. 

Descriptors:  'Climatology,  'England,  'Wales, 
'Global  warming,  'Greenhouse  effect,  'Carbon 
dioxide,  Evapotranspiration,  River  flow,  Water  re- 
sources, Temperature. 

Two  methods  are  employed  to  derive  scenarios  of 
runoff  changes  in  10  drainage  basins  in  England 
and  Wales  due  to  increasing  atmospheric  concen- 
trations of  the  greenhouse  gases.  The  first  method 
compares  reconstructed  riverflow  data  for  the 
warmest  and  coldest  20-yr  periods  this  century.  It 
suggests  riverflow  will  decrease  in  southern  Eng- 
land and  Wales  and  increase  in  northern  areas.  The 
second  method  attempts  to  introduce  the  direct 
effects  of  C02  on  plant  transpiration  into  the  anal- 
ysis. In  this  scenario  riverflow  could  be  expected 
to  increase  throughout  the  country.  The  implica- 
tions for  water  resources  in  England  of  increasing 
atmospheric  concentrations  of  the  greenhouse 
gases  appear  to  be  severe  if  only  the  climate 
changes  are  considered.  The  largest  declines  in 
riverflow  will  occur  in  the  drier  south  where  con- 
sumption is  gradually  rising.  In  the  wetter  northern 
areas  the  predicted  increases  in  riverflow  are  of 


little  significance  since  water  use  is  actually  declin- 
ing. The  picture  changes  dramatically  once  the 
possible  direct  effects  of  increasing  C02  are  taken 
into  account.  If  these  lead  to  only  a  15%  reduction 
in  evapotranspiration,  the  rainfall  changes  predict- 
ed will  be  accompanied  by  an  increase  in  riverflow 
rather  than  any  decline.  (See  also  W90-01537)  (Au- 
thor's abstract) 
W90-01586 


HYDROLOGIC  RESPONSE  TO  AN  ARTIFI- 
CIAL CLIMATIC  CHANGE  OF  RAINFALL  EN- 
HANCEMENT. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

A.  Ben-Zvi,  and  M.  Langerman. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  607-617,  1  fig,  5  tab,  13  ref. 

Descriptors:  'Greenhouse  effect,  'Global  warm- 
ing, 'Israel,  'Climatology,  'Cloud  seeding,  'Rain- 
fall, Flow  augmentation,  History,  Nonparametric 
tests,  Statistical  analysis,  Regression  analysis,  Re- 
sources management. 

The  effect  of  an  artificial  climatic  change  on  the 
flow  towards  a  lake  is  detected  and  estimated 
through  a  comparison  of  historical  records.  The 
change  is  generated  by  the  cloud  seeding  oper- 
ations in  Northern  Israel.  The  yardstick  for  the 
comparison  is  the  depth  of  the  rainfall  at  the  con- 
trol area  for  the  seeding.  The  estimated  effect  of 
exogenic  man-made  changes  is  included  in  the 
comparison.  The  change  is  detected  by  a  compari- 
son of  statistical  parameters  and  through  a  nonpar- 
ametric test.  The  magnitude  of  the  change  is  esti- 
mated by  a  cross  application  of  linear  regression 
models.  The  annual  flow  volume  is  found  to  in- 
crease by  9%,  of  which  5%  is  attributed  to  the 
result  of  climatic  fluctuations.  The  increase  is  not 
significant  statistically,  but  from  other  research 
stages  it  is  concluded  that  a  change  in  the  rainfall 
and  in  the  flow  does  exist.  Therefore,  for  water 
resources  management  purposes  it  is  recommended 
that  3%  of  the  total  flow  be  attributed  to  the  effect 
of  the  rainfall  enhancement  operations.  (See  also 
W90-01537)  (Author's  abstract) 
W90-01588 


WILL  CLOUDS  PROVIDE  A  NEGATIVE 
FEEDBACK  IN  A  C02-W ARMED  WORLD. 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
K.  McGuffie,  and  A.  Henderson-Sellers. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  619-628,  2  fig,  38  ref.  USAF  grant 
AFOSR-86-0118. 

Descriptors:  'Greenhouse  effect,  'Climatology, 
'Global  warming,  'Carbon  dioxide,  'Clouds, 
Cloud  cover,  Cloud  physics,  Temperature,  Model 
studies. 

Cloud  cover  records  for  western  Europe,  the  con- 
tinental United  States  and  the  Indian  sub-continent 
have  been  analyzed  in  the  context  of  a  warming 
world  historical  analogue  model.  It  is  found  that 
cloud  cover  has  generally  increased  between  the 
coldest  and  warmest  years  this  century  in  each  of 
these  3  climatologically  diverse  areas.  This  result 
seems  to  be  at  variance  with  the  few  available 
climate  model  predictions  which  suggest  reduced 
cloud  amounts.  The  degree  of  cloud  amount 
change  is  roughly  the  same  although  the  sign  is 
opposite  from  that  given  in  model  simulations.  The 
real  world  cloud  results  may  indicate,  assuming 
other  cloud  properties  remain  approximately  con- 
stant, a  tendency  to  reduce  initially  warmed  sur- 
face temperatures,  i.e.  the  cloud  changes  could 
provide  a  negative  feedback  effect  for  the  climate. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01589 


ii 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


REMOTE  SENSING  OF  WATERSHED  CHAR- 
ACTERISTICS AND  RAINEAI.E  INI'I   I . 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

For  primary  bibliographic  entry  sec  Field  7B. 

W90-0I60T 


INFLUENCE  OF  THE  METHOD  FOR  EFFEC- 
TIVE RAIN  DETERMINATION  ON  THE  PA- 
RAMETERS OF  NASH  MODEL  FOR  URBAN- 
IZED WATERSHED. 

Agricultural  Univ.  of  Warsaw  (Poland). 
K.  Banasik,  A.  Byczkowski,  and  S.  Ignar. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  17-22,  2 
tab,  7  ref. 

Descriptors:  'Rainfall  intensity,  *Nash  model, 
'Rainfall-runoff  relationships,  *Urban  watersheds, 
*Model  studies,  Hydrologic  models,  Flood  hydro- 
graphs. 

This  paper  describes  practical  applications  of  a 
conceptual  model  developed  by  Nash  for  rainfall- 
runoff  transformation.  Parameters  N  (number  of 
reservoirs)  and  K  (retention  coefficient  for  single 
reservoir)  for  applied  models  were  determined  by 
using  the  method  of  moments,  for  four  methods  of 
effective  rain  evaluation.  Parameter  values  deter- 
mined from  recorded  data  on  rainfall  and  runoff 
for  five  flood  hydrographs  in  small  urban  water- 
sheds showed  substantial  differences  for  the  meth- 
ods used,  with  relatively  small  differences  between 
recorded  and  observed  hydrographs.  (See  also 
W90-01612)  (Author's  abstract) 
W90-01613 


BLIZZARD  INFORMATION  SYSTEM  AND 
SNOWING  COUNTRY  INFORMATION 
SYSTEM  (  IN  JAPANESE). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01733 


STUDY  OF  CATIONS  IN  THE  PRECIPITA- 
TION OF  ESTACAO  ANTARTICA  COMAN- 
DANTE  FERRAZ  (ESTUDO  DE  CATIONS  NA 
PRECIPITACAO  ANTARTICA  ESTACAO  CO- 
MANDANTE  FERREZ). 

Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos 
Campos  (Brazil). 

For  primary  bibliographic  entry  see  Field  2K. 
W90-01780 


VARIATIONS  OF  TROPICAL  CIRCULATION 
AND  ASSOCIATED  RAINFALL  ANOMALIES, 
DURING  2  YEARS  OF  CONTRAST  (VARIA- 
COES  DAS  CIRCULACOES  TROPICALS  E  AS 
ANOMALIAS  DE  PRECIPITACAO  ASSOCIA- 
DAS,  EM  DOIS  ANOS  DE  CONTRASTE). 
Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos 
Campos  (Brazil). 
M.  T.  Kayano. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N88-16286/2/ 
GAR,  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  Report  NIPE-4359-TDL/300,  Septem- 
ber 1987.  171p,  57  fig,  6  tab,  111  ref,  3  append. 
English  summary. 

Descriptors:  "Climatology,  'Meteorology,  'Pre- 
cipitation, 'Drought,  Tropical  regions,  'Wind, 
Walker  circulation.  Seasonal  variation,  Monsoons, 
Southern   Oscillation,   Atmospheric   water   vapor. 

During  1983  severe  droughts  were  observed  over 
large  ares  of  tropical  lands  and  above  normal  rain- 
fall over  the  equatoral  central  Pacific  related  to  the 
1982  to  1983  El  Nino,  while  during  1984  the  pre- 
cipitation pattern  was  almost  reversed.  The  analy- 
sis of  the  vertical  velocity,  calculated  using  ob- 
served wind,  for  1983  and  1984,  showed  that  the 
intensities  and  locations  of  ascending  and  descend- 
ing branches  of  the  Walker  circulation  were  con- 
sistent with  the  anomalous  precipitation  distnhu- 
tion  lti>  north-SOUth  IIC  /  migration  played  an 
important  role  in  modulating  the  tropical  precipita- 
tion, during  1983  and  1984.  The  return  from  the  El 


Nino  circulation  features  to  a  normal  pattern  sterns 
to  have  started  around  May  1983  Seasonal 
changes,  such  as  the  establishment  of  the  summer 
monsoon  regime  over  the  Indian  Ocean  and  India, 
contributed  to  this  return  A  highly  significant 
correlation  was  verified  between  the  Southern  Os- 
cillation Index  (SOI)  and  the  atmospheric  water 
vapor.  These  calculations  showed  negative  corre- 
lations for  the  central  Pacific  stations  and  positive 
correlations  for  the  Indonesian  stations,  suggesting 
that  the  water  vapor  variations  over  these  regions 
are  modulated  by  the  Southern  Oscillation.  The 
water  vapor  fluctuations  are  synchronized  to  the 
changes  of  the  low  level  divergence  field,  such 
that  an  increase  (decrease)  of  the  convergence 
causes  an  increase  (decrease)  of  water  vapor  con- 
tent. (Author's  Abstract) 
W90-01782 


LARGE     SCALE     EFFECTS     OF     SEASONAL 
SNOW  COVER. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-0185O 


LARGE     SCALE     EFFECTS     OF     SEASONAL 
SNOW  COVER. 

Illinois  Univ.  at  Urbana-Champaign.  Dept   of  At- 
mospheric Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01851 


SNOW  COVER  AS  AN  INDICATOR  OF  CLI- 
MATE CHANGE. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01852 


SNOW     COVER-ATMOSPHERIC     INTERAC- 
TIONS. 

Nebraska   Univ.,    Lincoln.    Dept.    of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01853 


SEASONAL  VARIATION  OF  EURASIAN 
SNOW  COVER  AND  ITS  IMPACT  ON  THE 
INDIAN  SUMMER  MONSOON. 

Nairobi  Univ.  (Kenya).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01855 


STATISTICAL  STUDIES  OF  THE  ATMOS- 
PHERIC CIRCULATION  OF  THE  NORTHERN 
HEMISPHERE,  HYDROCLIMATIC  REGIMES 
IN  CHINA  AND  ANTARCTIC  ICE-SNOW 
COVER. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01856 


INTERACTIONS  BETWEEN  THE  SNOW 
COVER  AND  THE  ATMOSPHERIC  CIRCULA- 
TIONS IN  THE  NORTHERN  HEMISPHERE. 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01857 


ESTIMATES  OF  POSSIBLE  VARIATIONS  OF 
SNOWMELT-RUNOFF  CHARACTERISTICS 
ON  CLIMATIC  CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01862 


RECONSTRUCTING  MASS-BALANCE  PRO- 
FILES FROM  CLIMATE  FOR  AN  ARCTIC  ICE 
CAP. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01902 


ROLE  OF  LARCE-SCALI  I'l  SHEETS  INCLI 
MATE  HISTORY. 

Bonn   •  nr.    (German)    I  R        '  ogkehet 

Inst 

I  01  primary  bibliographic  entr>  see  Held  2C 

W90-01906 


GLACIAL     ISOSTASY     AND     I  HE     ICE     AGE 

CYCLE. 

Toronto  Uni\    (0  Dept   of  Physics. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-0I907 


2C.  Snow,  Ice,  and  Frost 


ENGLACIAL  AND  St  BGLACIAL  HYDROLO- 
GY: A  QUALITATIVE  REVIEW. 

Norges  Vassdrags-  og  Elektrisitetsvesen.  Oslo 
R.  L  Hooke 

Arctic  and  Alpine  Research  ATLPAV.  Vol.  21, 
No.  3,  p  221-233,  August  1989.  7  fig.  53  ref. 

Descriptors:  'Glaciohydrology,  'Glacial  streams, 
'Glaciers,  Ice  pressure.  Flow  pattern,  Flow  dis- 
charge, Water  pressure.  Theoretical  analysis, 
Drainage  patterns,  Drainage  systems,  Conduits, 
Valley  streams,  Ice,  Overburden,  Contours,  Gla- 
cial sediments. 

Modern  interest  in  water  flow  through  glaciers  can 
be  dated  from  a  pair  of  theoretical  papers  pub- 
lished in  1972.  In  one  of  these  the  influence  of  ice 
pressure  on  the  direction  of  water  flow  through 
and  under  glaciers  is  examined,  and  in  the  other  a 
theoretical  model  is  presented  for  calculating 
water  pressures  in  subglacial  conduits.  Through  a 
combination  of  these  theoretical  considerations  and 
field  observations,  it  is  concluded  that  the  englacia! 
drainage  system  probably  consists  of  an  arbores- 
cent network  of  passages.  The  millimeter-sized 
finger-tip  tributaries  of  this  network  join  down- 
ward into  ever  larger  conduits.  Locally,  moulins 
provide  large  direct  connections  between  the  gla- 
cier surface  and  the  bed.  Beneath  a  valley  glacier 
the  subglacial  drainage  is  likely  to  be  in  a  tortuous 
system  of  linked  cavities  transected  by  a  few  rela- 
tively large  and  comparatively  straight  conduits. 
The  average  flow  direction  in  the  combined 
system  is  controlled  by  a  combination  of  ice-over- 
burden pressure  and  bed  topography,  and  in  gener- 
al is  not  normal  to  contours  of  equal  elevation  on 
the  bed.  Although  theoretical  studies  usually 
assume  that  subglacial  conduits  are  semicircular  in 
cross  section,  there  are  reasons  for  believing  that 
this  ideal  is  rarely  realized  in  nature.  Broad  low 
conduits  may  be  the  rule.  When  a  glacier  is  moving 
over  a  bed  of  unconsolidated  sediment,  some  water 
may  drain  through  the  sediment.  In  addition,  when 
high  water  pressures  weaken  the  sediment,  it  may 
be  squeezed  into  subglacial  channels,  blocking 
them.  (Author's  abstract) 
W90-01337 


PRESENT  CLIMATE  AND  GLACIATION  OF 
WESTERN  MONTANA,  U.S.A. 

Montana  State  Univ.,   Bozeman.   Dept.  of  Earth 

Sciences. 

W.  W.  Locke. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  21, 

No.  3,  p  234-244.  August  1989.  7  fig,  5  tab,  53  ref. 

Descriptors:  'Meteorology,  'Montana,  'Glacia- 
tion,  'Snowpack,  'Glaciers,  Regression  analysis. 
Monitoring.  Seasonal  variation.  Elevation.  Alti- 
tude, Latitudinal  studies.  Precipitation.  Cirques. 
Wind,   Moisture,   Radiation.  Temperature  effects. 

In  western  Montana  the  presence  of  active  weather 
stations,  snowpack  monitoring  sites,  and  modern 
glaciers  allows  the  regionalization  of  summer  tem- 
perature and  winter  precipitation  data  through 
trend  surface  analysis,  and  their  comparison  to  the 
location  of  modern  glaciers  and  the  morphology  of 
their  cirques.  Summer  temperatures  at  71  sites  are 
well  explained  (80%)  by  a  trend  surface  based  on 
altitude,  longitude,  and  latitude.  In  contrast,  winter 
precipitation  at  261  sites  shows  coherent  residuals 
to  a  weaker  (65%)  regression  on  those  variables. 
The  residuals  show  the  importance  of  local  wind- 
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(low  and  regional  moisture  sources  in  controlling 
precipitation.  A  trend  surface  on  equilibrium-line 
altitudes  (ELAs)  of  88  modern  cirque  glaciers  ex- 
plains 92%  of  the  variance  with  latitude  and  longi- 
tude alone.  Cool  moist  air,  as  recognized  in  the 
climatic  data,  controls  present  glacier  elevations. 
The  residuals  to  the  trend  reflect  control  of  cirque 
glacier  elevation  by  local  windflow  (7-64%), 
cirque  orientation  (20-30%),  and  backwall  height 
(0-60%).  Glaciers  in  Montana  persist  at  higher 
summer  temperatures  for  a  given  winter  precipita- 
tion than  most  glaciers  worldwide,  a  difference 
which  can  be  explained  by  the  minimal  longwave 
radiation  inputs  and  sensible  heat  available  from 
warm,  but  dry  continental  air.  Regression  of  ELAs 
against  the  estimated  temperature/precipitation  re- 
lationship yields  consistent  residuals  which  can  be 
explained  in  part  (13-36%)  by  cirque  orientation 
and  backwall  height.  (Author's  abstract) 
W90-01338 


MODELS  OF  THE  DEVELOPMENT  OF  SNOW 
MANTLE  AND  OF  SNOWMELT  (MODELES 
D'EVOLUTION  DU  MANTEAU  NIVAL  ET  DE 
LA  FONTE  DES  NEIGES). 

Hydro-Quebec,  Montreal.  Service  Production. 
S.  Bennis,  and  P.  Brunelle. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  3,  p  219-226,  June  1989.  10  fig,  1  tab, 
10  ref.  English  summary. 

Descriptors:  *Snow  mantle,  *Snow,  *Model  stud- 
ies, Snowmelt,  Quebec,  Snowmelt  runoff  model, 
Temperature,  Precipitation,  Density,  Water  depth. 

The  predictive  snowmelt  runoff  model  (SRM),  is 
reliable  and  easy  to  use.  Furthermore,  the  only 
parameters  required  are  temperature  and  precipita- 
tion, and  density  and  thickness  of  the  snow  pack. 
The  literature  available  indicates  that  simulation 
results  with  this  model  are  generally  satisfactory. 
However,  data  on  the  extent  of  the  snow  cover  are 
not  always  available;  this  means  that  the  snow 
pack  must  be  calculated  before  the  SRM  can  be 
used.  The  model  developed  here  evaluates  the 
snowpack,  and  can  be  used  in  conjunction  with  the 
SRM.  The  SRM  was  modified  in  that  maximum 
daily  temperature  was  used  instead  of  the  number 
of  degree-days.  The  snowmelt  and  snow  cover 
models  were  calibrated  and  tested  along  the  drain- 
age basin  of  the  Eaton  River,  a  tributary  of  the 
Saint-Francois  River  in  the  province  of  Quebec. 
(Author's  abstract) 
W90-01362 


REVISED  GROUND  SNOW  LOADS  FOR  THE 
1990  NATIONAL  BUILDING  CODE  OF 
CANADA. 

Canadian  Climate  Centre,  Downsview  (Ontario). 

M.  J.  Newark,  L.  E.  Welsh,  R.  J.  Morris,  and  W. 

V.  Dnes. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  16,  No.  3.  p  267-278,  June  1989.  5  fig,  2  tab,  25 

ref. 

Descriptors:  *Snow,  *Snow  depth,  *Building 
codes,  "Canada,  *Snow  loads,  Elevation,  Model 
studies,  Snowpack.  Gumbel  extreme  value  distribu- 
tion. 

The  last  systematic  recalculation  of  ground  snow 
loads  in  the  Supplement  to  the  National  building 
Code  of  Canada  was  made  in  1977  and  used  data 
up  to  1975.  Data  from  three  times  as  many  stations 
are  now  available  and  there  is  also  an  additional  10 
years  of  record.  Using  this  expanded  data  base, 
ground  snow  loads  have  been  recalculated  for  the 
1990  supplement.  Several  changes  in  methods  have 
been  utilized,  the  most  significant  of  which  is  the 
use  of  an  objective  technique  to  estimate  ground 
snow  loads  at  Code  (or  other)  locations.  It  explicit- 
ly incorporates  an  assumed  dependence  of  the 
snow  load  on  topographical  elevation,  and  ac- 
counts for  the  magnitude  of  errors  at  snow  depth 
observation  sites.  Other  differences  include:  (a)  the 
use  of  the  method  of  moments  to  fit  the  Gumbel 
extreme  value  distribution  for  the  purpose  of  esti- 
mating the  30-year  return  period  snow  depth;  (b) 
the  use  of  geographically  varying  snow  pack  densi- 
ties: and  (c)  using  probabilistic  rain  components  of 
the  total  snow  load  and  estimating  this  component 


by  use  of  a  snow  pack  model.  Results  show  an 
average  decrease  of  6.6%  in  the  1990  loads  com- 
pared with  those  in  the  1985  Supplement.  A  re- 
gional exception  is  in  the  Northwest  Territories 
where  the  use  of  a  greater  snow  density  has  led  to 
an  average  increase  of  about  16%  in  the  loads.  A 
reduction  in  the  standard  deviation  about  the  mean 
load  suggests  a  more  spatially  consistent  set  of 
values  for  the  1990  Supplement.  (Author's  ab- 
stract) 
W90-01364 


STATISTICAL  CHARACTERISTICS  OF 
RADAR  ECHOES  OF  PRECIPITATING  SNOW 
CLOUDS  OVER  THE  ISHIKARI  BAY,  HOK- 
KAIDO, JAPAN. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01390 


EFFECT  OF  FOREST  BIOMASS  ON  AIR- 
BORNE SNOW  WATER  EQUIVALENT  ESTI- 
MATES OBTAINED  BY  MEASURING  TER- 
RESTRIAL GAMMA  RADIATION. 

Arizona  State  Univ.,  Tempe.   Dept.  of  Decision 

and  Information  Systems. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01395 


WATER     RELEASE     FROM     A     FORESTED 
SNOWPACK  DURING  RAINFALL. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01457 


FOREST  HARVEST,  SNOWMELT  AND 
STREAMFLOW  IN  THE  CENTRAL  SIERRA 
NEVADA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For   primary   bibliographic   entry   see   Field   4D. 

W90-01458 


SNOW    REDISTRIBUTION:   STRIP   CUTS    AT 
YUBA  PASS,  CALIFORNIA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-01459 


CLIMATIC    FLUCTUATIONS    AND    RUNOFF 
FROM  GLACIERISED  ALPINE  BASINS. 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 

W90-01544 


LAKE  ICE  FORMATION  AND  BREAKUP  AS 
AN  INDICATOR  OF  CLIMATE  CHANGE:  PO- 
TENTIAL FOR  MONITORING  USING 
REMOTE  SENSING  TECHNIQUES. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

J.  A.  Maslanik,  and  R.  G.  Barry. 

IN:  The  Influence  of  Climate  Change  and  Climatic 

Variability  on  the  Hydrologic  Regime  and  Water 

Resources,  International  Association  of  Hydrologi- 

cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 

lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 

168,   1987.  p   153-161,  4  fig,   1   tab,   10  ref.  DOE 

contract  DE-AC02-83ER60106. 

Descriptors:  "Climatology,  *Lake  ice,  "Paleocli- 
matology,  "Remote  sensing,  *Ice  formation,  *Ice 
breakup,  Satellite  technology. 

Freezeup  and  breakup  dates  of  lakes,  which  can 
serve  as  indicators  of  climatic  change,  are  analyzed 
by  remote  sensing  techniques.  Visible-wavelength 
images  from  the  DMSP  satellite  are  used.  A  com- 
parison is  made  of  the  dates  of  freezeup  and  break- 
up of  lakes  in  Finland  and  Canada  as  determined 
by  ground  observers  and  by  visual  imagery  inter- 
pretation. For  breakup,  the  dates  from  image  inter- 
pretation are  several  da  later  than  breakup  dates 


from  ground  observations;  the  differences  decrease 
inland  and  vary  with  lake  size  and  shape.  Cloud 
cover  in  autumn  in  both  regions  prevents  the  use 
of  satellite  imagery  to  assess  lake  freezeup.  The 
results  emphasize  the  possibilities  for  satellite  data 
analysis  in  the  study  of  regional  climate  variations. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01551 


MASS  BALANCE  OF  NORTH  CASCADE  GLA- 
CIERS AND  CLIMATIC  IMPLICATIONS. 

Maine  Univ.  at  Orono.  Inst,  for  Quaternary  Stud- 
ies. 

M.  S.  Pelto. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  163-171,  3  fig,  2  tab,  12  ref. 

Descriptors:  "Rainfall  variability,  "Glacier  bal- 
ance, "Climatology,  "Glaciohydrology,  Tempera- 
ture, Precipitation,  Washington  State. 

A  mass  balance  inventory  of  North  Cascade, 
Washington  glaciers  was  conducted  to  determine 
their  response  to  recent  climatic  change,  and  the 
consequent  changes  in  glacier  runoff.  The  chang- 
ing reservoir  capacity  and  mean  annual  mass  bal- 
ance was  determined  on  47  North  Cascade  Gla- 
ciers. On  10  of  these  glaciers  the  annual  mass 
balance  was  measured  for  1984,  1985  and  1986. 
The  annual  mass  balance  is  a  function  of  3  climatic 
parameters:  accumulation  season  cyclonic  activity, 
ablation  season  temperature,  and  summer  anticy- 
clonic  activity.  Since  1977  an  increasing  frequency 
of  anticyclonic  conditions  has  caused  a  1.1  deg  C 
rise  in  ablation  season  temperature  and  a  15% 
decrease  in  winter  precipitation.  The  result  has 
been  a  mean  annual  balance  of  -0.30  m  to  -0.55  m 
water  equivalent,  for  the  1977-1986  period.  The 
decrease  in  annual  winter  balance  and  glacier  accu- 
mulation area  has  also  caused  a  15%  to  24%  de- 
crease in  glacier  reservoir  capacity,  the  amount  of 
meltwater  a  glacier  can  store.  (See  also  W90- 
01537)  (Author's  abstract) 
W90-01552 


GLACIAL  AND  HYDROLOGICAL  REGIME 
UNDER  CLIMATIC  INFLUENCE  IN  THE 
URUMQI  RIVER,  NORTHWEST  CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Cryopedology. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01569 


PRIMARY  STUDY  OF  THE  RELATIONSHIP 
BETWEEN  GLACIAL  MASS  BALANCE  AND 
CLIMATE  IN  THE  QILIAN  MOUNTAIN 
TAKING  'JULY  FIRST'  GLACIER  AS  AN  EX- 
AMPLE. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
Z.  Xie,  and  C.  Liu. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
ca!  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  379-388,  3  fig,  2  tab,  6  ref. 

Descriptors:  "Climatology,  "Glaciers,  "Glacier 
mass  balance,  "China,  Temperature,  July  First 
Glacier,  Thickness,  Melting. 

The  average  summer  (from  June  to  August)  air 
temperature  is  1  C  lower  and  the  equilibrium  line 
88  m  lower  in  the  18  yrs  after  1968  than  the  1 1  yrs 
before  1968  in  the  Qilian  Mountain,  China.  It  was 
indicated  from  calculation  that  an  increase  (de- 
crease) of  1  C  in  air  temperature  would  result  in  a 
rise  (or  drop)  of  80  m  of  the  equilibrium  line.  If 
taking  the  base  station  (3700  m.a.s.l.)  temperatures 
above  0  C  and  below  0  C  at  the  glacial  terminus  as 
a  temperature  index  for  the  beginning  and  the  end 
of  the  glacial  melting  period  respectively,  the  melt- 
ing period  is  14  da  shorter  in  average  in  the  18  yrs 
after   1968  than  the   11   yrs  before   1968  and  the 
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Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 


maximum  ablation  altitude  has  dropped  by  130  m 
in  average  on  'July  lirst'  Glacier  in  the  middle  of 
the  Qilian  Mountain.  It  was  found  from  the  mass 
balance  reconstructed  according  to  air  temperature 
and  precipitation  from  1957  to  1985  on  'July  First' 
Glacier  (with  an  area  of  3.0  sq  km)  that  it  was 
characterized  by  a  negative  mass  balance  state  in 
the  II  yrs  before  1968  with  a  cumulative  negative 
mass  balance  value  of  232.9xlOOOOcu  m  and  char- 
acterized by  a  positive  mass  balance  state  in  the  18 
yrs  after  1968  with  a  cumulative  positive  mass 
balance  value  of  773.4xl0000cu  m.  In  the  recent  30 
yrs,  net  mass  balance  has  increased  by 
540.5xlOOOOcu  m  and  average  glacial  thickness  in- 
creased by  1.8  m.  Relatively  larger  positive  mass 
balance  appeared  in  1967/68,  1975/76,  1982/83, 
which  showed  periodical  cycles  of  7-8  yrs.  The 
shortening  of  the  ablation  period  and  drop  in 
summer  temperature  since  the  middle  1960's  and 
the  increase  in  precipitation  since  the  1970's  have 
resulted  in  positive  mass  balance  and  a  decrease  of 
glacial  retreat.  (See  also  W90-01537)  (Author's  ab- 
stract) 
W90-01570 


LARGE  SCALE  EFFECTS  OF  SEASONAL 
SNOW  COVER. 

Proceedings  of  an  International  Symposium  held 
during  the  XlXth  General  Assembly  of  the  Inter- 
national Union  of  Geodesy  and  Geophysics  at 
Vancouver,  British  Columbia,  Canada,  9-22 
August  1987.  International  Association  of  Hydro- 
logical  Sciences  Press,  Institute  of  Hydrology, 
Wallingford,  Oxfordshire,  UK.  1987.  IAHS  Publi- 
cation No.  166.  Edited  by  B.  E.  Goodison,  R.  G. 
Barry,  and  J.  Dozier.  425p. 

Descriptors:  *Snow  cover-atmospheric  relation- 
ships, *Snow  cover,  "Remote  sensing,  ♦Climatolo- 
gy, "Symposium,  *Model  studies,  Soil  water,  Rain- 
fall-runoff relationships. 

This  symposium  has  three  main  themes:  role  of 
snow  cover  in  climate  dynamics  (polar  and  mid- 
latitude  regions);  large-scale  hydrological  aspects 
of  snow  cover;  and,  remote  sensing  of  snow  cover. 
Aspects  of  particular  interest  for  snow  climate 
interactions  include  snow  cover  as  a  climate  indi- 
cator and  for  climate  system  monitoring,  and  snow 
cover  parameterization  for  climate  modeling.  For 
hydrological  effects,  the  focus  is  on  interrelation- 
ships between  snow  cover,  snow  melt,  flooding, 
spring  soil  moisture  and  runoff  in  large  basins 
(>2500  sq  km),  as  well  as  the  effect  of  spatial 
variability  of  inputs  and  model  parameters  and  the 
appropriate  scale  for  modeling.  In  remote  sensing, 
the  emphasis  is  on  properties  measurable  by  remote 
sensing,  the  mapping  of  snow  cover  in  polar,  mid- 
latitude  and  mountain  regions,  the  use  of  remotely 
sensed  data  in  hydrological/climatological  models 
and  the  integration  of  remotely  sensed  and  ground 
based  snow  measurements.  (See  W90-01851  thru 
W90-01885)  (Author's  abstract) 
W90-01850 


LARGE  SCALE  EFFECTS  OF  SEASONAL 
SNOW  COVER. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 
J.  E.  Walsh. 

IN.  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
3-14,  6  fig,  18  ref.  NSF  Grant  No.  ATM-8507782. 

Descriptors:  *Snow  cover-atmospheric  relation- 
ships, *Snow  cover,  'Model  studies,  "Cyclones, 
'Climatology,  "Meteorology,  "Weather  forecast- 
ing, Model  studies. 

The  effects  of  snow  cover  on  the  large-scale  at- 
mospheric circulation  are  examined  through  com- 
posite analyses  derived  from  observed  synoptic- 
events  and  through  a  series  of  30-day  forecasts 
from  the  global  circulation  model  of  the  National 
'  i  in-  I   foi   Atmospheric  Research.  Both  approach- 

focus  on  the  eastern  Nnrih  American  region. 
The  composite  analyses  show  that  extensive  snow 

Bl  favors  rnme  rapid  intensification  and  north- 
ward   trajei  lories   of  cyclones   along    the   eastern 


margin  of  the  continent.  The  30-day  model  experi- 
ments indicate  a  qualitatively  similar  response  in 
which  sea  level  pressure  is  higher  inland  and  lower 
along  the  coast  when  extensive  snow  cover  is 
prescribed.  The  results  obtained  here  are  placed 
into  the  perspective  of  other  recent  studies  em- 
ploying a  variety  of  data-based  and  modelling 
strategies.  (See  also  W90-OI850)  (Author's  ab- 
stract) 
W90-01851 


SNOW  COVER  AS  AN  INDICATOR  OF  CLI- 
MATE CHANGE. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
D.  A.  Robinson. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK  IAHS  Publication  No.  166,  1987.  p 
15-25,  5  fig,  3  tab,  21  ref.  NSF  Grant  No.  ATM  86- 
18676.  USAF  Grant  No.  AFOSR  86-0053. 

Descriptors:  "Snow  cover-atmospheric  relation- 
ships, "Snow  cover,  "Remote  sensing,  "Climatolo- 
gy, "Climatic  change,  Great  Plains,  Seasonal  varia- 
tion. 

January  snow  cover  in  portions  of  the  Midwest 
and  Great  Plains  of  the  United  States  has  shown 
significant  variations  during  this  century  on  year- 
to-year  and  long-term  time  frames.  Over  the  past 
forty  years,  snow  cover  has  increased  in  each 
region.  This  trend  began  in  the  late  1920's  in  the 
Plains,  while  in  the  Midwest  the  recent  trend  was 
preceded  by  several  decade-long  oscillations. 
Snow  cover  data  used  in  the  analysis  included 
nearly  complete  records  from  twenty  ground  sta- 
tions between  1901  and  1978  and  weekly  satellite- 
derived  charts  between  1967  and  1986.  There  is  a 
reasonable  agreement  between  regional  analyses 
made  with  each  of  the  independent  data  sets  for 
the  1967-1978  interval.  There  appears  to  be  a  posi- 
tive relationship  between  colder  and  snowier-than- 
normal  and  warmer-than  normal  and  relatively 
snow-free  Januaries.  (See  also  W90-01850)  (Au- 
thor's abstract) 
W90-01852 


SNOW  COVER-ATMOSPHERIC  INTERAC- 
TIONS. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Geography. 
K.  F.  Dewey. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987  p 
27-42,  8  fig,  3  tab,  16  ref. 

Descriptors:  "Snow  cover-atmospheric  relation- 
ships, "Snow  cover,  "Meteorology,  "Climatology, 
"Cyclones,  Remote  sensing,  Atmosphere,  Map- 
ping. 

Digitized  weekly  snow  cover  maps  were  utilized 
to  investigate  snow  cover-atmospheric  interac- 
tions. Several  height  fields  were  correlated  with 
snow  cover  extent  for  North  America  on  a  concur- 
rent as  well  as  a  positive  and  negatively  lagged 
basis.  Concurrent  relationships,  and  lowest  upper- 
air  level  height  fields  were  the  most  significantly 
correlated.  Examining  cyclonic  paths,  the  frequen- 
cy of  cyclones  appeared  to  increase  across  the 
Southeastern  United  States  during  extensive  snow 
cover  years.  Winter  tornado  outbreaks  across  the 
Gulf  states  also  appeared  to  be  directly  modulated 
by  the  extent  of  North  American  snow  cover. 
Several  United  States  regions  had  high  spring  time 
correlations  between  continental  snow  cover 
extent  and  tornado  frequency.  A  comparison  of 
tornado/snow  cover  anomalies  produced  the  most 
promising  'snow  cover  influence'  results.  (See  also 
W90-01850)  (Author's  abstract) 
W90-01853 


PARAMETERIZATION    OF    SNOW    ALBEDO 
FOR  CLIMATE  MODELS. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

S.  E.  Marshall,  and  S.  G  Warren. 


in  Large  Scak-  Effect*  ot  s.av^ai  s- 
International  Association  of  Hydrological  Science* 
Press,    Institute   of  Hydrology,    Wallingford,   Ox- 
fordshire, UK    IAHS  Publication  No    166    1987   n 
43-50,  5  fig,  4  ref 

I '■  criptors  "Snow  cover-atmospheric  relation- 
ships,  "Snow  cover,  "Model  studies,  "Albedo, 
"Meteorology,  Snowpack,  Climatology 

Results  of  general  circulation  models  (GCMs)  are 
sensitive  to  the  assumed  value  of  snow  albedo. 
Snow  albedo  is  highly  variable,  and  it  is  not  calcu- 
lated accurately  in  present-day  GCMs.  Most 
GCMs  assign  a  single  value  to  the  albedo  of  an 
optically-thick  snow  cover.  The  albedo  values 
range  from  0.55  to  0.85,  and  generally  remain 
constant  with  time  until  the  snowpack  decays  to 
some  critical  depth,  then  decrease  as  a  function  of 
the  snow  depth  until  the  albedo  reaches  the  albedo 
of  the  underlying  surface.  Other  GCMs  allow  the 
snow  albedo  to  vary  with  solar  zenith  angle,  snow- 
pack thickness,  age  of  the  snow  layer,  and  latitude.  ' 
It  is  desirable  to  replace  the  current  simple  empiri- 
cal parameterizations  of  snow  albedo  with  a  phys-  j 
ically-based  parameterization  which  is  accurate  yet 
efficient  to  compute  (See  also  W90-0I850;  (Au- 
thor's abstract) 
W90-01854 


SEASONAL  VARIATION  OF  EURASIAN 
SNOW  COVER  AND  ITS  IMPACT  ON  THE 
INDIAN  SUMMER  MONSOON. 

Nairobi  Univ.  (Kenya).  Dept.  of  Meteorology. 
O.  S.  R.  U.  Bhanu  Kumar. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987  p 
51-60,  4  fig,  3  tab,  19  ref. 

Descriptors:  "Climatology,  "Meteorology,  "Snow 
cover-atmospheric  relationships,  "Snow  cover, 
"Model  studies,  "Satellite  technology,  "Monsoons, 
"India,  Remote  sensing,  Seasonal  variation. 

Seasonal  variations  of  snow  cover  extent  over  Eur- 
asia were  derived  from  satellite  data  produced  by 
the  National  Environmental  Satellite  Services  for 
the  period  1966-1985.  Indian  summer  monsoon 
data  were  from  the  India  Meteorological  Depart- 
ment. Winter  (December-March)  and  spring 
(March-May)  snow  cover  areas  exhibited  increas- 
ing trends  with  time,  but  they  were  not  very 
significant.  The  influence  of  winter  and  spring 
snow  cover  extents  on  the  dates  of  onset  of  mon- 
soon over  Kerala  and  total  monsoon  rainfall  over 
India  was  noteworthy.  The  year-to-year  variations 
of  dates  of  onset  of  the  phenomenon  was  positively 
correlated  more  with  the  winter  snow  cover  area 
(r  =  0.51)  than  with  the  other  variables.  The  winter 
snow  cover  was  also  negatively  correlated  with 
the  Indian  monsoon  rainfall.  These  relationships 
with  Eurasian  winter  snow  cover  extent  are  impor- 
tant input  elements  for  developing  Long  Range 
Forecasting  of  monsoon  activity.  (See  also  W90- 
01850)  (Author's  abstract) 
W90-01855 


STATISTICAL  STUDIES  OF  THE  ATMOS- 
PHERIC CIRCULATION  OF  THE  NORTHERN 
HEMISPHERE,  HYDROCLIMATIC  REGIMES 
IN  CHINA  AND  ANTARCTIC  ICE-SNOW 
COVER. 

Academia  Sinica.  Beijing  (China).  Inst,  of  Geogra- 
phy. 

G.  Peng,  and  M.  Domros. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
61-72,  3  fig,  3  tab,  12  ref. 

Descriptors:  "Snow  cover-atmospheric  relation- 
ships, "Snow  cover,  "Model  studies,  "Air  circula- 
tion, "Weather  forecasting,  "Climatology.  "China. 
"Antarctic,  Meteorology. 

On  the  basis  of  10-yr  monthly  and  long-term 
annual  data,  the  connections  of  different  indices  of 
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the  atmospheric  circulation  of  the  Northern  Hemi- 
sphere and  some  hydroclimatic  regimes  in  China 
with  the  Antarctic  ice-snow  indices  have  been 
discussed,  using  correlation,  regression,  step-wise 
regression,  power-spectral  and  cross-spectral  anal- 
yses. The  results  show  that  there  are  close  correla- 
tions between  some  meteorological  conditions  of 
the  Northern  Hemisphere  and  the  Antarctic  ice- 
snow  cover,  in  particular,  between  the  Northwest- 
ern Pacific  subtropic  high  or  the  annual  run-off  of 
Yellow  River  at  Sanmenxia  station  and  the  ice- 
snow  indices.  The  strongest  correlations  often 
appear  with  some  time  lags  of  the  meteorological 
and  hydrological  conditions  behind  the  ice-snow 
variations.  These  connections  are  helpful  for  hy- 
droclimatic forecasting.  (See  also  W90-01850)  (Au- 
thor's abstract) 
W90-01856 


INTERACTIONS  BETWEEN  THE  SNOW 
COVER  AND  THE  ATMOSPHERIC  CIRCULA- 
TIONS IN  THE  NORTHERN  HEMISPHERE. 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
Y.  Morinaga,  and  T.  Yasunari. 
IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
73-78,  2  fig,  lOref. 

Descriptors:  *Climatology,  'Meteorology,  *Snow 
cover-atmospheric  relationships,  *Snow  cover, 
♦Model  studies,  *Air  circulation,  'Satellite  tech- 
nology, Hemispheric  interactions. 

Hemispheric  interactions  between  large-scale  snow 
cover  over  the  two  continents  (Eurasia  and  North 
America)  and  the  atmospheric  circulation  in  the 
Northern  Hemisphere  have  been  investigated  for 
the  period  from  November  1966  to  December 
1982.  Lag  correlations  were  computed  between 
snow  cover  extent  of  central  Asia  and  eastern 
North  America  and  the  500  mb  geopotential  height 
field  in  the  Northern  Hemisphere,  using  NOAA/ 
NESDIS  Satellite  Snow  Cover  data  and  500  mb 
geopotential  height  data.  The  snow  cover-atmos- 
pheric interactions  are  more  hemispheric  in  central 
Asia  than  in  eastern  North  America  with  the  lags 
of  more  than  a  month.  In  eastern  North  America, 
concurrent  correlation  is  prominent.  Strong  lag 
correlations  are  detected  between  February  snow 
cover  in  central  Asia  and  the  geopotential  height 
anomalies  in  December,  which  was  specified  previ- 
ously as  the  Eurasian  pattern.  February  snow 
cover,  in  turn,  has  a  considerable  lingering  effect 
on  the  atmosphere  in  April.  (See  also  W90-01850) 
(Author's  abstract) 
W90-01857 


TEMPORAL  AND  SPATIAL  VARIATIONS  OF 
THE  SNOW  COVER  IN  THE  SWISS  ALPS. 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland). 
H.  Lang,  and  M.  Rohrer. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
79-92,  5  fig,  2  tab,  9  ref. 

Descriptors:  *Snow  cover-atmospheric  relation- 
ships, *Snow  cover,  *Alpine  regions,  'Seasonal 
variation,  Spatial  distribution,  Temporal  distribu- 
tion, Switzerland,  Model  studies. 

The  main  characteristics  of  temporal  and  spatial 
snow  depth  and  water  equivalent  distributions  in 
the  Swiss  Alps  are  analyzed  over  the  period  from 
1951  to  1980.  Frequency  distributions  of  the  water 
equivalent  on  1st  April  show  significant  differences 
for  the  various  regions  of  the  Alps,  reflecting  the 
corresponding  climatic  differences.  This  is  also 
true  for  the  temporal  variations  of  the  snow  cover 
during  single  winter  accumulation  periods  and  par- 
ticularly for  single  precipitation  events.  According 
to  the  synoptic  weather  processes,  the  large-scale 
development  of  the  snow  cover  in  the  Alps  shows 
large  yr-to-yr  variations.  An  attempt  was  made  to 
analyze  weather  types  together  with  the  corre- 
sponding particular  snow  precipitation  distribu- 
tions. The  results  obtained  encourage  making  use 


of  the  available  synoptic  meteorological  informa- 
tion in  large-scale  snow  cover  modelling  or  even  in 
the  prediction  of  the  impact  climatic  variations 
may  have  on  the  occurrence  and  distribution  of  the 
alpine  snow  cover.  (See  also  W90-01850)  (Author's 
abstract) 
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SEASONAL  SNOW  RESOURCES  AND  THEIR 
FLUCTUATIONS  IN  CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Cryopedology. 
P.Li. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
93-104,  8  fig,  11  ref.  23Descriptors:  *Snow  cover- 
atmospheric  relationships,  *Snow  cover,  *Snow 
depth,  'Snowmelt,  'Runoff,  'China,  Seasonal  vari- 
ation, Model  studies,  Temporal  distribution,  El 
Nino. 

Based  on  data  on  daily  depth  and  density  of  snow 
cover  and  snowfall  recorded  at  more  than  2,300 
weather  stations  in  China  from  1951  to  1980,  the 
snow  resources  have  been  evaluated  and  their  sec- 
ular variations  have  been  clarified.  The  mean 
annual  snowfall  recharge  is  345.18  cu  Gm,  whereas 
the  mean  winter  snow  water  storage  and  spring 
snowmelt  runoff  were  found  to  be  53.56  cu  Gm 
and  23.57  cu  Gm,  respectively.  Snow  resources 
display  the  following  characteristics:  poor  but  also 
significant  amount;  uneven  regional  distribution; 
prominent  seasonal  and  inter-annual  variations; 
changeable  storage  throughout  the  winter;  and, 
monthly  distribution  being  contrary  to  the  coldest 
months  on  the  Tibet  plateau.  The  time  series  of 
snow  resources  revealed  that  they  are  consistent 
with  the  sea  level  changes,  temperature  oscilla- 
tions, as  well  as  areal  variation  of  farmlands  which 
suffered  from  droughts  in  China.  They  are  also  in 
good  agreement  with  the  snow  cover  extent  be- 
havior of  the  Northern  Hemisphere.  The  heavier 
snow  appears  to  be  associated  with  the  El  Nino- 
Southern  Oscillation.  (See  also  W90-01850)  (Au- 
thor's abstract) 
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IMPORTANCE  AND  EFFECTS  OF  SEASONAL 
SNOW  COVER. 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 
forschung,  Davos  (Switzerland). 
J.  Martinec. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
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Descriptors:  'Data  acquisition,  'Water  resources 
data,  'Snow  cover-atmospheric  relationships, 
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In  spite  of  the  impressive  volume  of  ice  on  the 
earth,  the  seasonal  snow  cover  is  more  important 
in  particular  in  industrialized  countries  of  the 
Northern  Hemisphere.  It  constitutes  a  valuable 
natural  resource,  but  has  also  adverse  effects  like 
avalanches  and  loads  on  structures.  Measurements 
of  the  occurrence,  depth  and  water  equivalent  of 
snow  are  regularly  carried  out  but  need  further 
improvement,  especially  for  operational  river  flow 
forecasts.  Systematic  gathering  of  snow  data  in 
established  centers  facilitates  their  use  and  the 
evaluation  of  return  periods  for  extreme  events. 
Efficient  large  scale  monitoring  of  the  seasonal 
snow  cover  becomes  possible  by  an  increasing 
application  of  remote  sensing  from  satellites.  (See 
also  W90-01850)  (Author's  abstract) 
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LARGE  SCALE  EFFECTS  OF  SEASONAL 
SNOW  COVER  AND  TEMPERATURE  IN- 
CREASE ON  RUNOFF. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 
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Snow,  Ice,  and  Frost — Group  2C 

International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
121-127,  6  fig,  7  ref. 
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'Runoff,  Seasonal  variation. 

The  seasonal  snow  cover  influences  runoff  in  large 
mountain  basins  and  cold  regions.  Typical  features 
of  snowmelt  runoff  are  regular  daily  fluctuations 
and  the  absence  of  sharp  sudden  peaks  characteris- 
tic for  rainfall  floods.  The  effect  of  a  possible 
warmer  future  climate  on  runoff  is  studied  by 
simulating  snowmelt  runoff  in  a  large  alpine  basin 
for  hypothetically  increased  temperatures.  The 
runoff  becomes  higher  in  the  first  part  of  the 
snowmelt  season  and  decreases  in  the  subsequent 
part.  (See  also  W90-01850)  (Author's  abstract) 
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Models  of  snowmelt  runoff  formation  processes 
have  been  constructed  and  calibrated,  using  avail- 
able observation  data,  for  three  drainage  basins 
located  in  different  physiographic  and  climatic 
zones.  Estimates  of  the  sensitivity  of  hydrological 
systems  to  climatic  changes  have  been  obtained 
and  possible  variations  of  the  runoff  hydrograph 
under  the  effect  of  expected  man-induced  climatic 
changes  have  been  estimated.  It  follows  from  the 
estimates  presented  that  a  5-10%  increase  in  runoff 
may  be  expected  from  a  10-15%  increase  in  winter 
precipitation  and  a  1-2  deg  C  increase  in  the  air 
temperature  for  the  northern  part  of  the  forest 
zone  of  the  USSR.  In  more  southern  regions, 
where  antecedent  moistening  and  soil  freezing 
depth  are  important,  these  precipitation  and  tem- 
perature variations  may  lead  to  a  decrease  in  spring 
flood  volume.  Relative  snowmelt-runoff  variations 
in  mountain  basins  are  similar  to  relative  precipita- 
tion variations;  a  temperature  increase  of  2-3  deg  C 
may  result  in  a  runoff  decrease  of  15-20%.  (See 
also  W90-01850)  (Author's  abstract) 
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Assessing  the  size  of  the  seasonal  snow  cover 
sometimes  requires  not  so  much  estimates  of  the 
absolute  quantity  of  water  stored  as  snow,  but  a 
measure  of  its  variability  from  a  long  term  average. 
Over  large  areas  of  the  alpine  world  there  are  no 
snow  courses  to  make  these  assessments,  so  alter- 
native methods  must  be  found.  A  technique  for 
estimating  the  relative  size  of  seasonal  snow  cover 
using  climate  station   data   from   lowland  sites  is 
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described,  A  snow  storage  index  is  derived  using 
weekly  departures  from  average  of  precipitation 
and  temperatures  recorded  at  21  climate  stations 
adjacent  to  the  mountain  areas  of  the  South  Island 
of  New  Zealand.  Data  for  each  climate  station  is 
weighted  according  to  how  well  it  represents  eco- 
nomically important  river  basins  that  flow  into 
large  hydroelectric  storage  lakes.  Examples  are 
given  of  the  behavior  of  the  index  over  eight 
winters.  (See  also  W90-01850)  (Author's  abstract) 
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Large  scale  effects  of  snow  cover  are  subdivided 
into  two  major  issues:  the  weather-modifying 
effect  of  energy  balance  over  extensive  snow 
cover,  and  snowmelt  flood  production  capability. 
Modification  of  tree  cover  is  argued  to  be  a  sensi- 
tive factor  in  energy  balance  and  flood  production. 
Equations  are  presented  which  define  the  energy 
available  to  the  atmosphere  and  for  snowmelt.  If 
cloud  cover,  albedo  and  wind  data  are  not  avail- 
able, they  are  represented  by  using  temperature 
data.  This  temperature  controlled  energy  balance 
method  is  shown  to  yield  good  estimates  of  point 
snowmelt  for  forested  and  open  areas.  Comparison 
is  made  with  the  degree-day  approach.  The  snow- 
melt studies  are  extended  to  calculation  of  stream- 
flow  runoff  from  small  mountain  watersheds  and 
from  large  mountain  watersheds  in  British  Colum- 
bia and  the  Himalayas,  and  these  results  confirm 
the  usefulness  of  this  temperature  controlled 
energy  budget  approach.  (See  also  W90-01850) 
(Author's  abstract) 
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A  snowmelt-runoff  simulation  model  of  the  upper 
Naipo  River  basin,  located  in  the  Andean  high- 
lands of  Central  Chile,  is  presented.  Empirical 
relations  developed  for  the  area  are  used  to  com- 
pute the  snow  and  ice  melt.  The  influence  of  the 
spatial  structure  of  the  model  and  the  redistribution 
of  snow  falling  on  high  slope  surfaces  are  dis- 
cussed. The  role  of  semi-perennial  snow  covered 
areas  and  the  runoff  from  the  glaciers  are  empha- 
sized. (See  also  W90-01850)  (Author's  abstract) 
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Descriptors:  *Snow  cover-runoff  relationships, 
'Water  yield,  *Snow  cover-atmospheric  relation- 
ships, *Snow  cover,  *Model  studies,  *Snowmeit, 
♦Satellite  technology,  'Remote  sensing,  'Canada, 
Simulation  analysis,  Alberta. 

Computer  processed  NOAA  satellite  imagery  for  a 
large  (2210  so,  km)  mountainous  basin  of  Alberta 
was  found  to  be  useful  for  snowmelt  modelling 
using  SSARR  (Streamflow  Synthesis  and  Reser- 
voir Regulation)  in  1985  and  1986.  The  %  SCA 
(snow  covered  area)  versus  &  SWE  (snow  water 
equivalent)  relationship  used  in  the  snowmelt  rou- 
tine of  the  model  is  defined  by  forcing  the  model 
to  use  NOAA  SCA  estimates.  The  %  SCA  versus 
%  SWE  (snow  water  equivalent)  relationship  used 
in  the  snowmelt  routine  of  the  model  is  defined  by 
forcing  the  model  to  use  NOAA  SCA  estimates 
The  %  SCA  versus  %  SWE  curve  is  markedly 
different  in  the  2  yrs  modelled,  and  results  suggest 
that  a  family  of  curves  with  initial  SWE  as  the 
third  parameter  will  improve  simulation  results. 
SCA  statistics  were  generated  for  a  series  of  cloud- 
free  dates  in  each  yr  by  a  one-dimensional  thre- 
sholding of  channel  2  (near  IR)  data.  A  technique 
for  correcting  the  illumination  of  images  with  a 
lower  solar  angle  is  presented.  (See  also  W90- 
01850)  (Author's  abstract) 
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In  developing  countries  like  India,  the  forecasting 
of  snowmelt  runoff,  both  seasonal  and  short-term, 
is  vital  for  optimum  development  of  the  summer 
flows  for  power  generation,  irrigation  and  drinking 
water  supply.  For  accurate  simulation  and  fore- 
casting, one  would  like  to  have  data  regarding 
snow  cover  extent,  precipitation,  temperature, 
depth  of  snowpack  water  equivalent,  etc.  But  such 
data  are  scarce  and  not  always  available,  especially 
in  respect  to  large  mountainous  basins  in  the  Hima- 
layas. Most  of  the  snowmelt  runoff  models  that 
have  been  developed  in  Europe  and  USA  relate  to 
small  catchments  and  they  are  simulation  models. 
Of  these,  the  well  known  Martinec-Rango  Model 
(SRM),  which  uses  snow  cover  area  obtained  from 
satellite  data,  daily  precipitation  and  temperature 
etc.,  has  been  applied  in  basins  with  catchment 
areas  up  to  4000  sq  km  and  efforts  are  being  made 
to  use  this  model  for  larger  basins.  With  the  advent 
of  satellite  remote  sensing  technology  in  India, 
especially  the  availability  of  NOAA  satellite  data, 
it  became  possible  to  attempt  snowmelt  runoff 
studies.  From  a  study  of  the  Sutlej  river  basin 
above  Bhakra  (catchment  area  43,230  sq  km)  a 
regression  model  was  developed  using  %  of  snow 
covered  area  and  seasonal  snowmelt  runoff  to  fore- 
cast the  runoff  during  the  4  yrs  1980-1983.  The 
forecast  quantities  varied  from  the  measured  dis- 
charges at  Bhakra  by  <  10%.  As  temperature  is 
also  an  important  parameter,  efforts  were  made  to 
examine  the  effect  of  temperature  in  addition  to 
snow  covered  area  in  the  Sutlej  basin.  It  has  been 
found  that  the  effect  of  temperature  on  the  varia- 
tion of  seasonal  snowmelt  runoff  from  yr  to  yr  will 
not  be  significant  since  the  changes  in  the  tempera- 
tures during  the  different  yrs  in  the  snowmelt 
runoff  period  is  not  significant.  Hence,  snow  cover 
area  is  the  main  factor  in  forecasting  snowmelt 
runoff  of  major  mountainous  river  basins  like  that 
of  Sutlej.  (See  also  W90-01850)  (Author's  abstract) 
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Information  on  snow  covered  area  derived  from 
remote  sensing  technology  is  available  for  estima- 
tion of  basin-wide  snowmelt.  It  is  necessary  to 
clearly  identify  the  distribution  of  snowmelt  in 
order  to  estimate  basin-wide  snowmelt  precisely 
using  snow  covered  data  obtained  through 
LANDSAT  MSS  and  NOAA  AVHRR  A  model 
for  estimation  of  snowmelt  distribution  is  presented 
which  is  based  on  the  meteorological  observations 
and  snow  surveying  in  Syozawa  basin,  Japan  This 
model  includes  net  radiation,  deg-hr  approach  and 
a  combination  of  condensation  and  evaporation 
applicable  for  rainy  days  At  first  the  observational 
base,  which  is  the  flat  and  open  area,  is  modelled 
using  insolation,  air  temperature  and  precipitation. 
The  result  of  the  application  of  the  model  to  the 
base  is  in  good  agreement  with  observed  data. 
Next  the  model  is  applied  to  slopes  and  a  forested 
area.  In  the  case  of  the  slopes,  air  temperature  is 
decreased  with  elevation  and  insolation  is  correct- 
ed by  the  insolation  receiving  rate  on  the  slopes  In 
the  case  of  the  forested  area,  insolation  is  corrected 
by  forest  canopy  cover  rate.  In  both  cases  the 
model  results  are  in  good  agreement  with  the 
observed  data.  Therefore,  the  model  for  snowmelt 
at  the  base  can  be  applied  to  any  site  covered  with 
snow  in  the  basin  by  correcting  insolation  and  air 
temperature  according  to  topographical  character- 
istics. (See  also  W90-01850)  (Author's  abstract) 
W90-01868 


OPERATIONAL  AIRBORNE  MEASURE- 
MENTS OF  SNOW  WATER  EQUIVALENT 
AND  SOIL  MOISTURE  USING  TERRESTRIAL 
GAMMA  RADIATION  IN  THE  UNITED 
STATES. 

National     Weather    Service,     Minneapolis.     MN. 
Office  of  Hydrology. 
T.  R.  Carroll. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology.  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
213-223,  2  fig.  1  tab,  9  ref. 

Descriptors:  'Snow  cover-runoff  relationships, 
'Snow  cover,  'Model  studies,  'Remote  sensing, 
'Flood  forecasting,  'Snow  surveys,  'Gamma  radi- 
ation. Snow  cover-atmospheric  relationships,  Soil 
water,  North  America.  Instrumentation. 

The  National  Weather  Service  (NWS)  maintains 
an  Airborne  Gamma  Radiation  Snow  Survey  Pro- 
gram to  make  operational,  real-time  snow  water 
equivalent  and  soil  moisture  measurements  over  a 
network  of  1250  flight  lines  covering  portions  of 
23  states  and  5  Canadian  provinces.  The  Airborne 
Program  provides  airborne  snow  and  soil  moisture 
measurements  to  hydrologists  in  the  National 
Weather  Service  and  other  Federal  and  state  agen- 
cies. The  real-time  data  are  used  operationally  by 
the  NWS  hydrologists  when  issuing  river  and 
flood  forecasts,  water  supply  forecasts,  and  spring 
flood  outlooks  for  large  areas  of  the  country.  Air- 
borne snow  water  equivalent  measurements  are 
typically  made  over  agricultural  areas  with  a  root 
mean  sq  error  of  8  mm  and  over  forested  areas 
with  a  root  mean  sq  error  of  23mm  water  equiva- 
lent. (See  also  W90-01850)  (Author's  abstract) 
W90-01869 


DETERMINATION  OF  WATER  EQUIVALENT 
OF  SNOW  AND  THE  FORECAST  OF  SNOW- 
MELT RUNOFF  BY  MEANS  OF  ISOTOPES  IN 
TURKEY. 
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State  Hydraulic  Works,  Ankara  (Turkey).  Techni- 
cal Research  and  Quality  Control  Dept. 
I.  Ertan. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
225-239,  13  fig,  10  ref. 

Descriptors:  *Runoff  forecasting,  *Water  yield, 
•Snow  cover-runoff  relationships,  *Snow  cover, 
•Model  studies,  'Gamma  radiation,  *Snowmelt, 
•Runoff,  *Snow  cover-atmospheric  relationships, 
Flow  measurement,  Turkey,  Instrumentation. 

For  the  first  time  in  Turkey,  water  equivalent  of 
snow  pack  and  runoff  were  determined  by  the 
absorption  of  gamma  radiation  passing  through  a 
snowpack  and  the  environmental  isotope,  respec- 
tively. Regression  equations  for  the  snow  depth 
and  water  equivalent  of  snow  were  determined  by 
using  both  the  nuclear  and  the  classical  techniques. 
A  good  relation  between  the  flow  hydrograph  and 
the  (18)0  SMOW  (Standard  Mean  Ocean  Water) 
values  was  observed.  Thus,  the  long  term  forecast- 
ing model  of  seasonal  spring  flood  volume  is  pre- 
sented by  the  nuclear  technique.  By  using  the  flow 
hydrograph  and  the  environmental  isotope  content 
of  water  samples,  the  sub-surface  flow  hydrograph 
and  the  surface  flow  hydrograph  were  determined 
using  the  nuclear  technique.  By  using  these  re- 
search methods  in  snow  hydrology,  exact  values 
were  obtained.  It  was  discovered  that  the  nuclear 
techniques  can  be  applied  either  together  with  the 
classical  techniques  or  without  them.  (See  also 
W90-01850)  (Author's  abstract) 
W90-01870 


MODELLING  THE  EFFECTS  OF  AGROTECH- 
NICAL  MEASURES  ON  SPRING  RUNOFF 
AND  WATER  EROSION. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 
Y.  G.  Motovilov. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
241-251,  3  fig,  3  tab,  9  ref. 

Descriptors:  *Snow  cover-runoff  relationships, 
•Snow  cover,  *Model  studies,  *Infiltration, 
•Snowmelt,  *Runoff,  *Soil  erosion,  *Snow  cover- 
atmospheric  relationships,  USSR. 

The  paper  presents  the  structure  and  basic  equa- 
tions of  a  physically  based  model  describing  the 
formation  of  meltwater  runoff  in  the  river  basin.  A 
system  of  equations  of  heat  and  moisture  transfer  is 
used  to  determine  the  hydrophysical  and  thermo- 
physical  characteristics  of  snow  and  soil  as  well  as 
snow  cover  depth.  Tests  of  the  model  for  the  Trud 
and  Sosna  River  basins  provided  a  good  agreement 
between  calculated  and  measured  values.  Regard- 
ing its  application  to  the  problems  of  estimating  the 
effects  of  agrotechnical  measures  on  the  runoff  and 
water  erosion,  the  model  was  used  to  estimate  the 
combined  effects  of  fall  plowing  and  planting  pe- 
rennial herbs  on  soil  particle  washing-off.  (See  also 
W90-01850)  (Rubinstein-PTT) 
W90-01871 


INFLUENCE  OF  THE  VARIABILITY  OF 
SNOW  COVER  THICKNESS  ON  THE  INTEN- 
SITY OF  WATER  YIELD  AND  DURATION  OF 
SPRING  FLOOD  ON  A  SMALL  RIVER. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR). 

B.  M.  Dobroumov,  and  A.  B.  Shukhobodsky. 
IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
253-283,  6  fig,  16  ref. 

Descriptors:  *Water  yield,  *Snow  cover-runoff  re- 
lationships, *Snow  cover,  *Floods,  *Snowmelt, 
•Runoff,  *Snow  cover,  *Snow  cover-atmospheric 
relationships,  Steppes,  Forests,  Model  studies,  Sta- 
tistical analysis. 


The  main  factor  influencing  prediction  of  maxi- 
mum spring  runoff  from  snowmelt  is  the  uneven 
thickness  of  snow  cover  over  the  drainage  basin 
area.  Investigations  carried  out  over  several  small 
plain  drainage  basins  in  a  forest-steppe  zone  with  a 
highly  dissected  surface  showed  that  the  use  of 
standard  values  of  parameters  of  the  distribution  of 
water  equivalent  of  snow  over  a  basin  may  result 
in  large  errors  in  determining  water  yield  duration 
and  intensity,  and  hence  the  maximum  runoff  for 
the  year  or  for  a  long-term  period.  For  practical 
applications  use,  it  is  suggested  to  use  statistical 
relations  between  the  coefficients  of  variation  of 
the  water  equivalent  of  the  snow  cover  and  stand- 
ard meteorological  elements  such  as  the  average 
snow  depth  over  the  basin  and  mean  water  equiva- 
lent of  the  snow  cover.  Correlations  between  snow 
cover  distribution  parameters  with  respect  to  dif- 
ferent landscape  types  are  discussed.  (See  also 
W90-01850)  (Author's  abstract) 
W90-01872 


SIMPLE  SNOWPACK  STRUCTURE  MODEL 
AND  ITS  APPLICATION  TO  MOUNTAIN 
SNOWPACK  PROBLEMS. 

California  State  Univ. -San  Bernadino.  Dept.  of  Ge- 
ography. 
L.  Dexter. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
265-275,  9  fig,  13  ref. 

Descriptors:  *Snow  cover-runoff  relationships, 
*Snow  cover,  *Model  studies,  *Snowpack,  •Colo- 
rado, *Snow  cover-atmospheric  relationships,  Sim- 
ulation analysis. 

Simulation  models  which  address  the  complete 
structure  of  a  seasonal  snow  cover  are  not 
common  and  existing  models  are  large.  Design  of  a 
simple  microcomputer  based  snowpack  model  was 
initiated  as  part  of  a  study  investigating  terrain 
effects  on  the  seasonal  snow  cover  in  Colorado. 
Calibration  runs  of  the  model  reasonably  duplicat- 
ed the  observed  stratigraphy  at  a  level  study  plot. 
Subsequent  runs  of  the  model  indicate  it  may  be 
useful  for  extrapolating  estimates  of  snowpack  con- 
ditions over  a  localized  range  of  elevations  and 
aspects.  (See  also  W90-01850)  (Author's  abstract) 
W90-01873 


REMOTE  SENSING  OF  SNOW. 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Meteorologie 
und  Geophvsik. 
H.  Rott. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
279-290,  3  fig,  1  tab,  40  ref. 

Descriptors:  *Snow  cover-runoff  relationships, 
•Snow  cover,  *Model  studies,  *Snowmelt, 
•Remote  sensing,  *Satellite  technology,  *Snow 
cover-atmospheric  relationships.  Mapping,  Flood 
forecasting,  Monitoring. 

Remote  sensing  methods  enable  efficient  monitor- 
ing of  the  snow  cover  from  the  regional  to  the 
global  scale.  Reflection  and  emission  signatures  of 
snow  are  described  in  the  microwave  and  optical 
parts  of  the  spectrum  in  dependence  of  various 
parameters.  Satellite  images  in  the  visible  and  near 
infrared  are  employed  for  mapping  the  snow  areal 
extent.  These  data  area  a  valuable  base  for  climate 
studies  and  are  used  operationally  for  snowmelt 
runoff  forecasting.  Investigations  with  spaceborne 
microwave  radiometer  data  demonstrate  the  capa- 
bilities for  all-weather  mapping  of  snow  areal 
extent  and  water  equivalent  and  for  detecting  the 
onset  of  snowmelt.  The  main  drawback  of  passive 
microwave  sensors,  the  limited  spatial  resolution, 
can  be  overcome  with  active  sensors.  Synthetic 
aperture  radars  can  detect  wet  snow  cover  and 
provide  high  spatial  resolution.  A  significant 
number  of  microwave  sensors  will  be  launched 
during  the  next  decade,  but  increased  research 
efforts  are  needed  to  utilize  this  potential.  (See  also 
W90-01850)  (Author's  abstract) 


WATER  CYCLE— Field  2 
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DISCUSSION  OF  THE  ACCURACY  OF  NOAA 
SATELLITE-DERIVED  GLOBAL  SEASONAL 
SNOW  COVER  MEASUREMENTS. 

Satellite  Hydrology,  Inc.,  Vienna,  VA. 
D.  R.  Wiesnet,  C.  F.  Ropelewski,  G.  J.  Kukla,  and 
D.  A.  Robinson. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
291-304,  7  fig,  2  tab,  11  ref.  NSF  Grant  No.  ATM 
85-05558. 

Descriptors:  *Snow  cover-runoff  relationships, 
•Snow  cover,  *Model  studies,  *Satellite  technolo- 
gy, *Remote  sensing,  *Snow  cover-atmospheric 
relationships,  Mapping,  Meteorological  data  col- 
lection. 

The  first  weekly  charting  of  snow  cover  in  the 
Northern  Hemisphere  using  meteorological  satel- 
lite images  was  begun  by  the  U.S.  National  Ocean- 
ic and  Atmospheric  Administration  (NOAA)  in 
November  1966.  While  this  long-term  data  base  is 
a  significant  improvement  over  ground  charts  pro- 
duced solely  from  ground  station  data,  several  real 
and  potential  sources  of  error  affect  it.  Because 
climatologists  who  study  the  effect  of  large-scale 
snow  cover  on  the  global  heat  budget  utilize  these 
data,  evaluation  of  their  accuracy  is  in  order.  This 
paper  reviews  the  results  of  investigations  which 
have  attempted  to  quantify  the  noise  level  in  the 
data  and  concludes  that,  except  for  the  fall  season, 
the  data  are  accurate  enough  for  climate-related 
studies  on  continental  or  hemispheric  scales.  How- 
ever, care  should  be  exercised  and  additional  veri- 
fication with  station  data  is  recommended  before 
using  the  product  in  local  or  regional  studies  of 
snow  cover  variation.  Recommendations  are  also 
made  for  integrating  satellite  and  ground  station 
data  and  for  further  development  of  sensors  and 
remote-sensing  techniques  from  which  estimates  of 
snow  depth  and  snow  water  equivalent  can  be 
developed.  (See  also  W90-01850)  (Author's  ab- 
stract) 
W90-01875 


REMOTE  SENSING  OF  SNOW  CHARACTER- 
ISTICS IN  THE  SOUTHERN  SIERRA 
NEVADA. 

California     Univ.,     Santa     Barbara.     Center     for 
Remote  Sensing  and  Environmental  Optics. 
J.  Dozier. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
305-314,  5  fig,  2  tab,  21  ref. 

Descriptors:  *Snow  cover-runoff  relationships, 
•Snow  cover,  *Model  studies,  *Remote  sensing, 
•Satellite  technology,  *Snow  cover-atmospheric 
relationships,  Albedo,  Sierra  Nevada. 

Estimation  of  snow  characteristics  from  satellite 
remote  sensing  data  requires  that  snow  be  distin- 
guished from  other  surface  cover  and  from  clouds, 
compensate  for  the  effects  of  the  atmosphere  and 
rugged  terrain,  and  interpolate  snow  albedo  over 
the  entire  solar  spectrum  from  measurements  at  a 
few  wavelengths.  It  is  also  necessary  to  account 
for  topographic  effects  without  requiring  that  sat- 
ellite data  be  precisely  registered  to  digital  eleva- 
tion data,  because  the  poor  quality  of  most  digital 
elevation  data  introduces  considerable  noise  into 
calculations  of  slope  and  azimuth.  From  simulation 
of  a  range  of  snow  types  and  various  atmospheric 
profiles,  over  possible  illumination  conditions,  typi- 
cal spectral  signatures  can  be  developed  above  the 
atmosphere  over  mountainous  terrain,  which  allow 
distinction  of  several  classes  of  snow  from  other 
surface  covers.  (See  also  W90-01850)  (Author's 
abstract) 
W90-01876 


ANALYSIS  OF  INTERANNUAL  VARIATIONS 
OF    SNOW    MELT    ON    ARCTIC    SEA    ICE 
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Field  2— WATER  CYCLE 


Group  2C — Snow,  Ice,  and  Frost 


MAPPED  FROM  METEOROLOGICAL  SATEL- 
LITE  IMAGERY. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

D.  A.  Robinson,  G.  Scharfen,  R.  G.  Barry,  and  G. 
Kukla. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
315-327,  6  fig,  2  tab,  27  ref.  NSF  Grant  No.  ATM 
83-18676,  USAF  Grant  No.  AFOSR86-0053,  USN 
Grant  No.  N00014-86-K-0695. 

Descriptors:  *Snow  cover-runoff  relationships, 
*Snow  cover,  'Model  studies,  *Snowmelt,  'Satel- 
lite technology,  'Remote  sensing,  'Arctic,  'Snow 
cover-atmospheric  relationships,  Seasonal  varia- 
tion. 

The  seasonal  progression  of  snowmelt  on  the 
Arctic  ice  pack  was  mapped  from  shortwave  satel- 
lite imagery  for  1977,  1979,  1984  and  1985.  The  4 
yrs  showed  substantial  differences  in  the  timing  of 
the  melt  interval.  The  progression  of  melt  in  May 
and  June  of  the  earliest  melt  yr  (1977)  was  about  3 
wks  ahead  of  the  latest  yr  (1979).  As  a  result,  basin- 
wide  surface  albedo  varied  by  upwards  of  0.08  in 
June,  ranging  from  0.58  in  1977  to  0.66  in  1979. 
May  and  July  showed  interannual  variations  in 
albedo  of  up  to  0.05.  The  extent  of  snowmelt 
varied  from  yr  to  yr  in  the  central  Arctic.  The 
region  was  essentially  snow-free  by  mid-July  in 
1977  and  1979,  but  retained  some  snow  throughout 
the  summer  in  1984  and  for  all  but  2  wks  in  1985. 
Although  limited  in  extent,  the  data  base  suggests 
relationships  between  snowmelt  and  Arctic  surface 
air  temperatures  in  spring,  spring  cloudiness,  and 
the  extent  of  late  summer  ice.  (See  also  W90- 
01850)  (Author's  abstract) 
W90-01877 


SNOW  MELT  ON  SEA  ICE  SURFACES  AS  DE- 
TERMINED FROM  PASSIVE  MICROWAVE 
SATELLITE  DATA. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
M.  R.  Anderson. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
329-341,  6  fig,  13  ref.  NASA  Grant  No.  NAGW- 
1028). 

Descriptors:  'Snow  cover-runoff  relationships, 
'Snow  cover,  'Model  studies,  'Remote  sensing, 
'Arctic,  'Sea  ice,  'Satellite  technology,  'Snow- 
melt, 'Snow  cover-atmospheric  relationships,  Di- 
urnal distribution,  Microwaves,  Seasonal  variation. 

SMMR  (Scanning  Multichannel  Microwave  Radi- 
ometer) data  for  the  yr  1979,  1980  and  1984  have 
been  analyzed  to  determine  the  variability  in  the 
onset  of  melt  for  the  Arctic  seasonal  sea  ice  zone. 
The  results  show  melt  commencing  in  either  the 
Kara/Barents  Seas  or  Chukchi  Sea  and  progress- 
ing zonally  towards  the  central  Asian  coast 
(Laptev  Sea).  Individual  regions  had  interannual 
variations  in  melt  onset  in  the  10-20  da  range.  To 
determine  whether  daily  changes  occur  in  the  sea 
ice  surface  melt,  the  SMMR  18  and  37  GHz  bright- 
ness temperature  data  are  analyzed  at  day/night/ 
twilight  periods.  Brightness  temperatures  illustrate 
diurnal  variations  in  most  regions  during  melt.  In 
the  East  Siberian  Sea,  however,  daily  variations 
are  observed  in  1979,  throughout  the  analysis 
period,  well  before  any  melt  would  usually  have 
commenced.  Understanding  microwave  responses 
to  changing  surface  conditions  during  melt  will 
perhaps  give  additional  information  about  energy 
budgets  during  the  winter  to  summer  transition  of 
sea  ice.  (See  also  W90-01850)  (Author's  abstract) 
W90-01878 


ESTIMATING  SNOWPACK  PARAMETERS  IN 
THE  COLORADO  RIVER  BASIN. 

National    Aeronautics   and    Space   Administration, 
Greenbelt,    MD.   Goddard    Space   Flight   Center. 
A.  T.  C.  Chang,  J.  L.  Foster,  P.  Gloersen,  W  J. 
Campbell,  and  E.  G.  Josberger. 
IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 


International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
343-352,  3  fig,  1  tab,  1 1  ref 

Descriptors:  'Snow  cover-runoff  relationships, 
'Snow  cover,  'Model  studies,  'Snowmelt, 
♦Runoff  forecasting,  'Flood  forecasting,  'Remote 
sensing,  'Colorado  River  Basin,  'Satellite  technol- 
ogy, 'Snow  cover-atmospheric  relationships, 
Runoff,  Microwaves. 

Melting  snow  provides  over  70%  of  the  water 
supply  for  the  western  United  States.  Flooding  in 
the  Colorado  River  basin  during  the  spring  and 
early  summer  of  1983  led  to  recognition  of  the 
need  for  better  estimates  of  snowmelt  runoff  from 
the  high  elevation  watersheds  which  contribute 
most  of  the  runoff  for  the  Colorado  River.  Im- 
proved knowledge  of  the  snow  water  storage  over 
the  entire  basin  should  improve  forecasts  of  spring 
runoff  and  allow  better  management  of  the  water 
resources.  Passive  microwave  remote  sensors  have 
the  capability  to  penetrate  the  snowpack  and  re- 
spond to  variations  in  snowpack  properties,  there- 
by providing  information  about  depth  and  water 
equivalent  of  the  snowpack.  Observations  from  the 
Nimbus-7  Scanning  Multi-channel  Microwave  Ra- 
diometer (SMMR)  have  been  used  successfully  in 
the  past  for  snow  property  determination  in  areas 
with  uniform  snow  cover  such  as  the  Canadian 
High  Plains.  The  Colorado  River  basin,  which 
includes  rugged  terrain  and  heavy  vegetation 
cover,  presents  a  greater  challenge  in  developing 
snowpack  parameter  retrieval  techniques.  SMMR 
data  for  five  winter  seasons  from  1978  to  1983 
were  studied  in  order  to  see  if  a  relationship  could 
be  established  between  microwave  brightness  tem- 
peratures and  snow  depth  measurements  made  in 
different  elevation  zones  and  physiographic  areas 
of  the  Colorado  River  basin.  Three  yrs  of  data  are 
being  used  to  develop  a  snow  parameter  retrieval 
algorithm  which  will  then  be  tested  by  using  the 
remaining  2  yrs  of  data.  Preliminary  results  indi- 
cate that  even  in  heterogeneous  mountainous  re- 
gions it  may  be  possible  to  use  remotely  sensed 
microwave  data  to  better  estimate  the  water  equiv- 
alent of  high  elevation  snowpacks.  (See  also  W90- 
01850)  (Author's  abstract) 
W90-01879 


SNOW  COVER  PARAMETER  RETRIEVAL 
FROM  VARIOUS  DATA  SOURCES  IN  THE 
FEDERAL  REPUBLIC  OF  GERMANY. 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 

A.  J.  Schweiger,  R.  Armstrong,  and  R.  G.  Barry 
IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
353-364,  12  fig,  13  ref.  NSF  Grant  No.  SES 
8518586. 

Descriptors:  'Snow  cover-runoff  relationships, 
'Snow  cover,  'Snow  depth,  'Mapping,  'Data- 
bases, 'West  Germany,  'Remote  sensing,  'Satellite 
technology,  'Snow  cover-atmospheric  relation- 
ships, Microwaves,  Model  studies. 

Snow  depth  and  water  equivalent  point  measure- 
ments from  60  synoptic  stations  in  West  Germany 
were  gridded  and  contoured  for  2  seasons.  These 
maps  are  compared  to  the  results  of  a  simple  snow 
extent  algorithm  based  on  brightness  temperature 
data  from  the  Scanning  Multichannel  Microwave 
Radiometer  (SMMR).  Visible  band  Defense  Mete- 
orological Satellite  Program  (DMSP)  imagery  as 
well  as  NOAA/NESDIS  snow  charts  are  used  for 
comparison.  The  results  indicate  that  snow  extent 
mapping  using  microwave  satellite  data  is  possible. 
Specific  problems  arising  from  the  incompatibility 
of  correlative  data  are  effects  of  terrain,  vegeta- 
tion, and  other  surface  factors,  especially  at  coast- 
lines. There  is  a  need  to  develop  ground  measure- 
ment database  that  will  allow  pixel  to  pixel  com- 
parison with  SMMR  brightness  temperatures.  (See 
also  W90-01850)  (Author's  abstract) 
W90-01880 


GLOBAL  SNOW  COVER  AND  THE  EARTH'S 
ROTATION. 


National   Aeronautics  and   Space   Administration, 
Greenbelt,    MD    Goddard    Space   Flight   Center 
I  I    Potter,  D  K  Hall  a   i   (.  Chang  i;  I 
Chao,  and  W.  P  O'Connor 

IN:  Large  Scale  Effects  of  Seav>nal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford.  Ox- 
fordshire, UK  IAHS  Publication  No  166,  1987  p 
365-374,  I  fig,  13  ref 

Descriptors:  'Snow  cover-runoff  relationships, 
•Snow  cover,  'Model  studies.  'Geophysics, 
•Snow  depth,  "Satellite  technology,  'Remote  sens- 
ing, *Snow  cover-atmospheric  relationships. 
Microwaves,  Polar  motion. 

The  motion  of  the  Earth's  rotation  axis  with  re- 
spect to  the  geographic  reference  frame,  known  as 
the  polar  motion,  consists  mainly  of  an  annual 
wobble  and  a  14-mo  wobble  called  the  'Chandler 
wobble'  The  annual  wobble  is  a  forced  motion 
caused  by  seasonal  changes  in  the  Earth's  atmos- 
phere and  hydrosphere.  Snow  has  a  certain  contri- 
bution to  the  annual  wobble,  but  as  of  yet  it  is  not 
known  how  much  is  contributed  Until  recently 
monthly  measurements  of  global  snow  volume 
were  too  inexact  to  be  able  to  determine  the  effect 
of  snow  on  the  Earth's  rotation.  However,  with 
the  launch  of  the  Nimbus  satellite  in  1978,  with  its 
Scanning  Multichannel  Microwave  Radiometer 
(SMMR)  instrument,  which  is  capable  of  measur- 
ing snow  cover  and  estimating  snow  depth,  it  is 
now  possible  to  assess  and  monitor  changes  in  the 
distribution  of  snow  mass  on  the  Earth's  surface. 
Preliminary  results  indicate  that  an  algorithm  de- 
rived for  deducing  global  snow  depth  over  land 
from  SMMR  signals  is  sufficiently  reliable  to  meas- 
ure the  effects  of  snow  mass  on  polar  motion.  It 
has  been  found  that  the  snow  load  excitation  has  an 
amplitude  that  is  some  30%  of  the  total  annual 
wobble  excitation,  thus  representing  a  significant 
geophysical  contribution.  (See  also  W90-01850) 
(Author's  abstract) 
W90-01881 


INTEGRATION  OF  DIGITAL  TERRAIN 
MODELS  INTO  GROUND  BASED  SNOW  AND 
RUNOFF  MEASUREMENT. 

Saskatchewan  Research  Council,  Saskatoon. 
J.  Whiting,  and  J.  Kiss. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
375-387,  6  fig,  3  tab,  3  ref. 

Descriptors:  'Snow  cover-runoff  relationships, 
♦Snow  cover,  'Model  studies,  'Snowmelt, 
'Runoff  forecasting,  'Network  design,  'Remote 
sensing,  'Digital  map  data,  'Canada,  'Snow 
cover-atmospheric  relationships,  Big  Quill  Lake, 
Hydrologic  budget. 

The  study  of  digital  terrain  models  (DTM)  was 
conducted  at  Big  Quill  Lake,  Canada.  The  Wyn- 
yard  Watershed  within  the  basin  was  established  as 
a  research  basin  to  increase  the  accuracy  of  runoff 
estimation.  Aerial  photography  and  satellite  data 
were  used  to  delineate  the  active  part  of  the  water- 
shed from  the  depression-storage  areas.  An  aerial 
photographically  derived  DTM  was  used  to  give 
channel  volume,  global  and  local  catchment,  dis- 
persal area  and  slope  aspect.  In  Prairie  watersheds 
the  runoff  behavior  is  influenced  by  the  frequency 
components  of  snow  distribution  such  as  land  use 
and  topography,  and  stochastic  meteorological 
events  such  as  spring  storms.  The  DTM  model  was 
used  to  refine  the  snow  course  network.  The  snow 
course  sites  were  placed  such  that  each  site  repre- 
sented an  equal  volume  of  channel.  A  random 
distribution  of  snow  sites  was  found  to  show  a  bias 
to  the  flatter  third  of  the  basin.  The  DTM  showed 
that  a  significant  proportion  (38%)  of  the  total 
runoff  from  snow  was  already  in  the  channels 
before  spring  runoff  began.  The  use  of  the  DTM 
model  increased  the  accuracy  of  spring  and  annual 
water  budget  estimations  of  Big  Quill  Lake.  (See 
also  W90-01850)  (Author's  abstract) 
W90-01882 
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CLASSIFICATION  MODEL  FOR  SPATIAL  ES- 
TIMATION OF  SNOWPACK  VARIABLES 
FROM  SATELLITE  DATA. 

Utah  State  Univ.,  Logan. 

R.  W.  Gunderson.  C.  H.  Leu,  D.  S.  Bowles,  and  J. 
P.  Riley. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press.  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
389-401.  6  fig,  14  ref. 

Descriptors:  *Snow  cover-runoff  relationships, 
•Snow  cover,  'Model  studies,  *Snowpack,  'Satel- 
lite technology,  'Remote  sensing,  'Snowmelt, 
•Runoff,  *Snow  cover-atmospheric  relationships, 
Forecasting. 

A  new  approach  to  spatial  modelling  of  snowpack 
variables  is  made  possible  by  this  research  by  using 
data  obtained  from  satellite  remote  sensing  plat- 
forms. The  objective  is  to  develop  a  methodology 
which  provides  accurate  spatial  estimates  of  snow- 
pack  conditions  for  use  in  snowmelt-runoff  fore- 
casting. The  method  combines  new  developments 
from  the  theory  of  pattern  recognition  and  multi- 
variate data  analysis  with  multispectral  measure- 
ments available  on  existing  satellite  systems,  topo- 
graphical information  from  digital  elevation 
models,  and  ground  measurement  of  snowpack 
properties  at  a  limited  number  of  optimally  placed 
sites.  (See  also  W90-01850)  (Author's  abstract) 
W90-01883 


DISTRIBUTION  OF  SNOW  EXTENT  AND 
DEPTH  IN  ALASKA  AS  DETERMINED  FROM 
NIMBUS-7  SMMR  MAPS  (1982-83). 

National  Aeronautics  and  Space  Administration, 
Greenbelt.  MD.  Goddard  Space  Flight  Center. 
D.  K.  Hall,  A.  T.  C.  Chang,  and  J.  L.  Foster. 
IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
403-413,  1  fig,  2  tab,  22  ref. 

Descriptors:  *Snow  cover,  'Model  studies,  *Snow 
depth,  'Remote  sensing,  'Satellite  technology, 
Alaska,  Microwaves. 

Scanning  Multichannel  Microwave  Radiometer 
(SMMR)  maps  of  Alaska  for  October  1982  through 
May  1983  are  presented  showing  snow  conditions 
as  determined  using  an  algorithm  which  employs 
SMMR  data  to  calculate  snow  depth  in  1/2  deg 
latitude  x  1/2  deg  longitude  grid  blocks.  An  ideal- 
ized snowpack  having  a  uniform  snow  grain  radius 
(0.35  mm)  and  density  (300  kg/cu  m)  was  assumed 
in  order  to  produce  a  snow  depth  map  for  the 
Northern  Hemisphere.  As  a  result,  large-scale 
snow  build-up  and  dissipation  patterns  are  observ- 
able. By  mid-November,  SMMR-derived  snow 
depths  are  much  higher  than  measured  snow 
depths  (approx  24  cm  vs  13  cm,  respectively)  over 
much  of  northern  Alaska.  This  is  probably  due  to 
the  depth  hoar  that  forms  at  the  base  of  those 
snowpacks  causing  a  reduction  in  the  brightness 
temperature  (T  sub  B)  resulting  from  the  large  (up 
to  1  cm)  depth  hoar  crystals.  In  spite  of  heavy 
forest  cover  in  central  Alaska,  in  mid-February  the 
measured  snow  depth  in  Fairbanks  (58  cm)  corre- 
sponds quite  well  with  the  SMMR-derived  snow 
depth  (36-51  cm).  The  coefficient  of  correlation 
(R)  between  snow  depth  and  37  GHz  microwave 
T  sub  B  is  -0.70,  northern,  central  and  southern 
Alaska,  respectively.  Algorithms  that  are  designed 
for  snow  conditions  that  differ  from  the  idealized 
snowpack  need  to  be  developed  for  areas  such  as 
northern  and  interior  Alaska  in  order  to  obtain  an 
improved  estimate  of  snow  depth.  (See  also  W90- 
01850)  (Author's  abstract) 
W90-01884 


BIDIRECTIONAL  REFLECTANCE  OF  SNOW 

AT  500-600  NM.. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

K.  Steffen. 

IN:  Large  Scale  Effects  of  Seasonal  Snow  Cover. 

International  Association  of  Hydrological  Sciences 

Press,   Institute  of  Hydrology,   Wallingford,   Ox- 


fordshire, UK.  IAHS  Publication  No.  166,  1987.  p 
415-425,  5  fig,  11  ref. 

Descriptors:  'Snow  cover,  'Model  studies,  'Re- 
flectance, 'Remote  sensing,  Albedo,  Solar  radi- 
ation. 

The  bidirectional  reflectance  of  powder  snow,  new 
snow  and  old  snow  was  measured  under  various 
zenith  angles  at  500-600  nm  wavelength.  Examples 
are  shown  that  illustrate  the  bidirectional  proper- 
ties of  the  3  snow  types  and  how  these  properties 
vary  with  solar  zenith  angle  (SZA).  Powder  snow 
with  grain  radii  of  0.15  mm  has  a  nearly  isotropic 
uniform  reflectance  pattern.  However,  at  a  reflec- 
tance angle  of  75  deg,  forward  scattering  >  1.2 
(measured  in  anisotropic  reflectance  function  units) 
was  found  at  all  SZAs  in  the  principal  plane  of  the 
sun.  The  anisotropic  reflectance  is  better  devel- 
oped for  new  snow  than  for  powder  snow,  and 
most  developed  for  old  snow.  For  old  snow,  with 
grain  radii  varying  from  1-3  mm,  maximum  aniso- 
tropic reflectance  function  values  >  2.0  were 
found  for  a  reflectance  angle  of  75  deg  for  all 
SZAs.  (See  also  W90-01850)  (Author's  abstract) 
W90-01885 


PHYSICAL  BASIS  OF  ICE  SHEET  MODEL- 
LING. 

Proceedings  of  an  international  symposium  held 
during  the  XlXth  General  Assembly  of  the  Inter- 
national Union  of  Geodesy  and  Geophysics  at 
Vancouver,  British  Columbia,  Canada,  9-22 
August  1987.  International  Association  of  Hydro- 
logical  Sciences  Press,  Institute  of  Hydrology, 
Wallingford,  Oxfordshire,  UK.  1987.  IAHS  Publi- 
cation No.  170.  Edited  by  Edwin  D.  Waddington 
and  Joseph  S.  Walder.  384p. 

Descriptors:  'Glaciology,  'Glaciology,  'Comput- 
er models,  'Ice,  'Glaciohydrology,  'Glaciers, 
•Symposium,  'Model  studies,  'Ice  sheets. 

This  symposium  focuses  on  the  physical  descrip- 
tions that  go  into  computers,  rather  than  on  the 
numerical  algorithms  or  the  results  that  come  out 
of  computers.  In  earth  sciences,  space  and  time 
scales  are  orders  of  magnitude  too  large  to  allow 
experimentation.  Therefore,  the  methodological 
importance  of  modeling  is  stressed  because  it  is  the 
only  practical  substitute  for  experimentation. 
Models  allow  prediction,  and  prediction  is  a  pre- 
requisite for  action.  However,  even  the  most  dras- 
tic changes  in  the  ice  sheets  would  influence  socie- 
ty only  after  many  decades  or  centuries.  Thus, 
most  ice  sheet  models  attempt  to  explain  rather 
than  predict  phenomena.  Recently  ice  sheet 
models  have  developed  from  one-dimensional 
steady  state  models  to  more  sophisticated  time- 
dependent  three-dimensional  finite  element  models 
that  include  equations  of  mass,  momentum,  and 
energy  balance.  Communication  between  the  mod- 
elers and  field  glaciologists  is  necessary  if  the  next 
generation  of  ice  sheet  models  is  to  be  tuned  and 
tested  adequately.  (See  W90-01887  thru  W90- 
01918)  (Rubinstein-PTT) 
W90-01886 


ICE  SHEET  MODELS:  AN  OVERVIEW. 

Colorado    Univ.,    Boulder.    Inst,    of   Arctic    and 
Alpine  Research. 
M.  F.  Meier. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  1-4,  6  ref. 

Descriptors:  'Glaciology,  'Computer  models, 
'Glaciohydrology,  'Glaciers,  'Ice,  'Boundary 
conditions,  'Model  studies,  'Ice  sheets,  Icebergs. 

Verifiable  ice  sheet  models  are  needed  in  order  to 
interpret  the  past,  to  exploit  the  climatic  informa- 
tion found  in  ice  cores  and  to  help  interpret  geo- 
logical evidence  of  former  glaciations.  They  are 
also  needed  to  predict  the  future,  to  supplement 
ocean  and  atmospheric  models  for  predicting 
changes  in  climate  and  sea  level.  As  more  realistic 
(i.e.,  complex)  physics  is  incorporated  in  the  ice 
sheet  models,  the  number  of  adjustable  parameters 
increases,     making    verification     with    a    limited 


number  of  data  values  more  difficult.  Boundary 
conditions  need  to  be  carefully  examined.  The 
basal  'boundary  condition'  in  many  cases  is  ex- 
pressed as  a  sliding  function  involving  bedrock 
roughness  and  water  pressure  and  probably  also 
the  flow  of  a  till  layer.  Stating  the  physics  of  this 
process  in  a  way  that  does  not  involve  many 
arbitrarily  adjustable  parameters  is  a  problem.  The 
terminus  'boundary  conditions'  is  also  difficult  to 
specify;  the  fact  that  terminus  geometry  depends 
on  the  ice  dynamics  complicates  solution  of  such 
an  initial  boundary  value  problem.  Many  ice  sheets 
ends  in  water;  so  that  an  uncertain  iceberg  calving 
function  must  be  introduced;  in  at  least  one  case  it 
is  shown  that  the  calving  function  strongly  influ- 
ences the  flow  near  the  terminus.  The  greatest 
challenge,  however,  may  be  to  obtain  convincing 
verification  of  the  model  results.  (See  also  W90- 
01886)  (Author's  abstract) 
W90-01887 


IS  THE  CREEP  OF  ICE  REALLY  INDEPEND- 
ENT OF  THE  THIRD  DEVIATORIC  STRESS 
INVARIANT. 

Wisconsin  Univ. -River  Falls.  Dept.  of  Plant  and 
Earth  Sciences. 
R.  W.  Baker. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  7-16,  4  fig,  21  ref.  NSF 
Grants  No.   EAR  77-12981   and   EAR  79-01761. 

Descriptors:  'Rheology,  'Glaciology,  'Computer 
models,  'Glaciohydrology,  'Glaciers,  'Shear 
stress,  'Creep,  'Ice  sheets,  'Model  studies. 

Samples  of  isotropic  glacier  ice  were  tested  under 
conditions  of  simple  shear  with  simultaneous  uniax- 
ial compression  at  a  constant  temperature  to  inves- 
tigate the  effects  of  stress  configuration  on  ice 
rheology.  Analysis  of  the  experimental  data  failed 
to  verify  two  fundamental  assumptions  inherent  in 
Glen's  flow  law,  that  the  deviatoric  stress  compo- 
nents and  corresponding  strain  rate  components 
are  proportional  and  that  secondary  strain  rates  are 
independent  of  the  third  deviatoric  stress  invariant. 
Results  suggest  that  stress  configuration  may  effect 
the  deformation  of  ice  much  more  than  that  sug- 
gested by  the  flow  law.  (See  also  W90-01886) 
(Author's  abstract) 
W90-01888 


CRYSTALLINE  FABRIC  OF  POLAR  ICE 
SHEETS  INFERRED  FROM  SEISMIC  ANISOT- 
ROPY. 

Wisconsin  Univ. -Madison.  Geophysical  and  Polar 
Research  Center. 

D.  D.  Blankenship,  and  C.  R.  Bentley. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  17-28,  6  fig,  25  ref.  NSF 
Grant  No.  DPP84- 12404. 

Descriptors:  'Seismic  studies,  'Seismology,  'Gla- 
ciology, 'Computer  models,  'Ice,  'Glaciohydro- 
logy, 'Glaciers,  'Antarctica,  'Model  studies,  'Ice 
sheets,  Seismic  properties.  Ice  temperature,  Crys- 
tallography. 

In  the  future,  an  important  parameter  for  model- 
ling the  dynamics  of  polar  ice  sheets  will  be  the 
crystalline  fabric  of  the  constituent  ice  mass. 
Compressional  (P)  waves  reflected  at  wide  angles 
from  the  base  of  an  ice  sheet  can  be  used  to  obtain 
a  good  approximation  of  both  the  mean  fabric  and 
mean  temperature  of  that  ice  sheet.  Seismic  obser- 
vations made  in  the  vicinity  of  Dome  C  in  East 
Antarctica  show  that  the  ice  sheet  there  is  trans- 
versely isotropic  with  a  vertical  axis  of  symmetry. 
Assuming  the  crystals'  c-axes  are  distributed 
evenly  within  a  vertical  cone  of  apex  angle  I,  the 
limiting  fabric  structures  at  Dome  C  are  (1)  half 
isotropic  ice  and  half  anisotropic  ice  with  1  =  0 
degrees,  and  (2)  all  anisotropic  ice  with  I  =  29 
degrees.  On  the  basis  of  c-axis  distributions  meas- 
ured in  ice  cores  from  other  locations,  the  most 
reasonable  structure  at  Dome  C  is  one  containing 
one-third  isotropic  ice  and  two-thirds  anisotropic 
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ice  with  I  20  degrees  (corresponding  to  a  total 
thickness  of  3414  m).  The  seismically  estimated 
mean  temperature  of  the  ice  sheet  (below  the  firn) 
is  -38  degrees  (See  also  W90-01886)  (Author's 
abstract) 
W90-01889 


CONSTITUTIVE  PROPERTIES  OF  ICE  AT 
DYE  3,  GREENLAND. 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
D  Dahl-Jensen,  and  N.  S.  Gunderstrup 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  31-43,  5  fig,  2  tab,  31  ref. 
EEC   XII   Dir.   Gen   Contract   No.   CLI.067.DK. 

Descriptors:  *Glaciology,  *Model  studies,  "Gla- 
ciohydrology,  *Glaciers,  *Greenland,  *Ice  sheets, 
Boreholes,  Geologic  history,  Flow  rates. 

Inclinometer  surveys  of  deep  boreholes  provide 
valuable  information  on  the  flow  properties  of 
modern  ice  (Holocene  ice)  and  ice  from  the  last 
glaciation  (Wisconsin  ice).  The  Dye  3  borehole  on 
the  south  Greenland  ice  sheet  has  been  surveyed 
seven  times  in  the  period  1981-1986.  A  least 
squares  method  has  been  used  to  derive  the  shear 
deformation  rates  directly  from  all  the  surveys.  In 
the  analysis,  Glen's  flow  law  has  been  used  to 
calculate  a  flow  law  parameter  from  the  shear 
deformation  rates.  Local  stress  fields  due  to  the 
rough  bedrock  are  used  in  these  calculations;  this 
has  a  large  effect  on  the  interpretation  of  the  data. 
The  results  show  that  the  Wisconsin  ice  flows  a 
factor  of  three  more  readily  than  the  Holocene  ice. 
The  enhanced  flow  is  believed  to  be  due  primarily 
to  the  high  concentration  of  dust  and  other  impuri- 
ties highly  correlated  with  it  and/or  to  the  small 
crystal  size.  (See  also  W90-01886)  (Author's  ab- 
stract) 
W90-01890 


ENHANCED  FLOW  OF  WISCONSIN  ICE  RE- 
LATED TO  SOLID  CONDUCTIVITY 
THROUGH  STRAIN  HISTORY  AND  RECRYS- 
TALLIZATION. 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
Terrain  Sciences  Div. 
D.  A.  Fisher. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  45-51,  4  fig,  1  tab,  12  ref. 

Descriptors:  *Rheology,  "Recrystallization,  "Gla- 
ciology,  *Model  studies,  *Glaciohydrology,  "Gla- 
ciers,  *Isotopic  tracers,  *Ice  sheets,  Volcanoes, 
Crystallography,  Canada. 

Diameters  of  three  holes  in  Agassiz  Ice  Cap,  Elles- 
mere  Island,  Canada,  have  been  logged  annually, 
and  the  cores  measured  for  delta(18)0  and  solid 
conductivity  (ECM),  an  indicator  of  acid  volcanic 
impurities.  Enhanced  flow  of  late  Wisconsin  ice  as 
inferred  from  hole  closure  data,  is  negatively  cor- 
related with  ECM  attenuation.  We  suggest  that 
over  time,  recrystallization  concentrates  the  acid 
impurities  into  a  quasi-liquid  layer  at  grain  bound- 
aries, where  they  become  neutralized.  At  the  same 
time,  increasing  total  strain  developed  a  c-axis 
alignment.  Both  of  these  effects  enhance  the  ice 
flow  as  a  function  of  distance  down  the  flow  line. 
(See  also  W90-01886)  (Author's  abstract) 
W90-01891 


MECHANICAL  BEHAVIOR  OF  ANISOTROP- 
IC POLAR  ICE. 

Laboratoire  de  Glaciologie  et  Geophysique  de 
1'Environnement,  Saint-Martin  d'Heres  (France). 
P  Pimienta,  P.  Duval,  and  V.  Y.  Lipenkov. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire. UK.   1987.  p  57-66,  3  fig,  2  tab,  28  ref. 

Descriptors.  'Rheology,  "Glaciology,  "Model 
studies.  •Glaciohydrology,  "Glaciers,  "Anisotro- 
py,  "Compressibility,  "Ice  sheets,  Crystallography, 
Antarctica. 


Uniaxial  and  biaxial  compression  tests  on  ice  urn 
pics  of  the  Vostok  ice  core  (Antarctica)  were 
carried  out  in  order  to  study  the  flow  behavioi  <! 
anisotropic  ice  with  c-axes  in  a  vertical  plane 
Values  of  the  Theological  parameters  involved  in 
power  law  creep  are  given.  It  is  deduced  that  the 
viscosity  of  Vostok  ice  for  the  thinning  of  annual 
layers  is  very  high.  Our  results  are  compared  with 
those  obtained  with  ices  with  a  single  maximum 
fabric.  Borehole  tilting  measurements  were  ana- 
lyzed by  taking  into  account  the  anisotropic  power 
law  creep.  The  possibility  of  a  linear  viscosity  at 
low  stresses  is  also  considered.  Regardless  of  the 
value  of  the  exponent  of  the  flow  law,  dislocation 
glide  appears  to  be  at  the  origin  of  the  typical 
fabrics  of  polar  ice.  (See  also  W90-01886)  (Au- 
thor's abstract) 
W90-01892 


FLOW  VELOCITY  PROFILES  AND  ACCUMU- 
LATION RATES  FROM  MECHANICAL  TESTS 
ON  ICE  CORE  SAMPLES. 

State  Univ.  of  New  York  at  Buffalo.  Ice  Core  Lab. 
H.  Shoji,  and  C.  C.  Langway. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  67-77,  6  fig,  2  tab,  15  ref 
NSF  Grant  No.  DPP8520911. 

Descriptors:  "Ice  sheets,  "Glaciology,  "Rheology, 
"Model  studies,  "Glaciohydrology,  "Glaciers, 
"Greenland,  Shear  stress,  Geologic  history.  Com- 
pressibility, Isotopic  tracers. 

Both  the  horizontal  and  vertical  profiles  at  Dye  3, 
Greenland  are  calculated  by  using  a  strain  rate 
enhancement  factor  profile  obtained  by  making 
uniaxial  compression  tests  on  samples  of  the  Dye  3 
deep  ice  core.  A  2-dimensional  steady  state  laminar 
flow  model  is  used  to  calculate  the  horizontal 
velocity  profile.  The  vertical  velocity  profile  is 
obtained  from  the  horizontal  velocity  profile  by 
applying  the  Dansgaard-Johnsen  model.  The 
depth-age  relationship  is  calculated  and  compared 
with  time-scales  determined  from  delta(18)0,  con- 
ductivity and  dust  measurements.  The  results  indi- 
cate that  the  snow  accumulation  rate  during  late 
Wisconsin  age  was  between  1/5  to  1/2  of  the 
present  day  value.  (See  also  W90-01886)  (Author's 
abstract) 
W90-01893 


CONTINUOUS  TILL  DEFORMATION  BE- 
NEATH ICE  SHEETS. 

Wisconsin  Univ.,  Madison.  Geophysical  and  Polar 
Research  Center. 

R.  B.  Alley,  D.  D.  Blankenship,  S.  T.  Rooney,  and 
C.  R.  Bentley. 
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International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  81-91,  2  fig,  47  ref.  NSF 
Grant  No.  DPP-84 12404. 

Descriptors:  "Glaciology,  "Model  studies,  "Gla- 
ciers, "Till,  "Glacial  drift,  "Glacial  sediments,  "Ice 
sheets,  Laurentide  Ice  Sheet,  Glaciohydrology. 
Antarctica. 

Either  advance  of  a  glacier  over  unconsolidated 
sediments  or  water-pressure  fluctuations  in  uncon- 
solidated subglacial  sediments  can  trigger  sediment 
deformation  and  changes  in  glacier  flow  and  gla- 
cier-margin position  without  further  climatic  forc- 
ing. However,  for  a  wet-based  glacier  beneath 
which  bedrock  erosion  balances  till  transport  by 
continuous  subglacial  deformation,  internal  insta- 
bilities are  less  likely  and  glacier  changes  that 
record  climatic  forcings  are  more  likely.  Evidence 
is  presented  here  that  the  West  Antarctic  ice  sheet 
is  a  modern  example  of  such  continuous  till  defor- 
mation, and  that  other  ice  sheets,  including  the 
Laurentide  ice  sheet,  may  have  been  similar.  An 
ice  sheet  with  continuous  till  deformation  will 
leave  a  more  regular  sedimentary  record  than  one 
with  discontinuous  deformation,  so  careful  glacial- 
geological  studies  should  allow  distinction  of  these 
cases  for  former  ice  sheets.  (See  also  W90-01886) 
(Author's  abstract) 
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International  Association  ol  Hydrological  Science* 
Press,  Institute  of  Hydrology,  Wallingford.  Ox- 
fordshire. UK    1987   p  93-104,  4  fig,  3  tab,  10  ref. 

Descriptors  "Glaciology.  "Subglacial  flow, 
"Model  studies.  "Ice  sheets,  "Glaciohydrology, 
"Glaciers.  "Groundwater  movement.  Temperature 

effects. 

Recent  evidence  suggests  that  many  glaciers,  ic« 
streams,  and  ice  sheets  are  underlain  by  a  layer  of 
till  or  other  permeable,  deformable  medium.  At 
some  depth  in  this  substratum  there  may  be  a  flux 
of  groundwater.  Such  a  subglacial  water  flow  will 
cause  a  shift  in  the  melting  isotherm  below  the 
polar  ice  mass.  Calculations  show  that  basal  tem- 
peratures can  be  strongly  elevated  and  that  basal 
temperature  gradients  can  be  increased  by  more 
than  an  order  of  magnitude  when  there  is  a  flux  of 
groundwater  through  this  subglacial  aquifer,  even 
though  the  upper  part  of  the  substratum  is  frozen. 
Comparison  of  calculated  profiles  with  observed 
temperature  data  from  cold-based  glaciers  shows 
favorable  agreement  Such  anomalous  tempera- 
tures and  heat  flow  will  have  important  ramifica- 
tions in  the  motion  and  dynamics  of  polar  ice 
masses.  Temporal  fluctuations  in  the  flux  of  subgla- 
cial water  may  also  be  an  important  means  of 
incorporating  subglacial  debris  into  the  glacier 
itself.  (See  also  W90-01886)  (Author's  abstract) 
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COUPLING  BETWEEN  WATER  PRESSURE 
AND  BASAL  SLIDING  IN  A  LINKED-CAVITY 
HYDRAULIC  SYSTEM. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
N.  F.  Humphrey. 
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International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  105-119,  3  fig,  21  ref.  NSF 
Grant  No.  DPP  8408317. 

Descriptors:  "Rheology,  "Glaciology,  "Model 
studies,  "Glaciohydrology,  "Glaciers,  "Stress,  "Ice 
sheets,  Flow.  Water  pressure. 

Steady-state  analysis  of  water  and  ice  flow  over  a 
repeating  three-dimensional  pattern  of  bedrock 
steps,  yields  basic  characteristics  of  a  linked-cavity 
basal  system.  A  force  balance  for  the  ice  flow 
defines  a  pressure  in  the  basal  water  system  that 
depends  only  on  the  geometry  of  the  bed  and  ice. 
and  on  the  gradient  of  longitudinal  stress  in  the  ice. 
The  pressure  is  independent  of  the  water  flux, 
degree  of  cavitation,  and  ice  sliding  speed.  A 
model  of  the  basal  system  is  presented  that  includes 
force  balances  for  ice  and  water  flow,  as  well  as  an 
expression  for  the  geometry  of  cavities  in  terms  of 
sliding  velocity  and  water  pressure.  The  model 
demonstrates  longitudinal  stress-gradient  coupling 
between  the  water  and  ice  flow  in  a  distributed 
linked-cavity  system.  For  glaciers  that  are  not  uni- 
form along  the  ice  flow  direction,  coupling  can 
lead  to  stationary  waves  in  water  pressure  that  are 
out  of  phase  with  sliding  velocity.  (See  also  W90- 
01886)  (Author's  abstract) 
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ZONAL  ARRANGEMENT  OF  THERMAL  RE- 
GIMES OF  PLEISTOCENE  ICE  SHEETS  AS 
INDICATED  BY  FIELD  DATA  FROM 
POLAND. 

Silesian  Univ.,  Katowice  (Poland). 
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WATER  CYCLE— Field  2 


Field  observations  from  Poland  indicate  a  radially 
distributed  pattern  of  thermal  regimes  of  Pleisto- 
cene ice  sheets  centered  on  the  Scandinavian 
center  of  glaciation.  Nearest  the  center  of  glacia- 
tion  is  a  belt  500-750  km  wide  where  the  thermal 
regime  of  the  ice  sheet  was  cold.  Hundreds  of 
massive  glacial  rafts  up  to  10,000,000  cu  m  in 
volume  were  eroded  from  the  pre-Quaternary  bed- 
rock. This  belt  comprises  Pomerania  and  Masuria 
in  north  and  north-east  Poland.  The  ice  flow 
regime  was  compressional  here.  Next  is  a  250  km 
wide  zone  where  the  thermal  regime  was  temper- 
ate, ice  movement  was  due  to  basal  sliding,  and  the 
flow  regime  was  extensional.  This  is  reflected  in 
the  relatively  faint  bedrock  erosion  and  low  total 
thickness  of  Quaternary  deposits,  suggesting  inef- 
fective debris  entrainment  and  glacial  deposition. 
This  zone  comprises  the  central  parts  of  the  North 
German-Polish  Plain.  Within  the  marginal  zones  of 
individual  ice  sheets,  the  thermal  regime  was  tem- 
perate, with  large  quantities  of  subglacial,  englacial 
and  supraglacial  water.  The  ice  flow  regime  was 
compressive.  Rapid  glaciofluvial  deposition  oc- 
curred in  locally  strongly  differentiated  environ- 
ments. Push  moraines  and  intensive  glacio-tectonic 
deformations  related  to  bedrock  failure  are 
common  here.  These  observed  patterns  are  related 
to  bedrock  geology  and  geohydrology  and  particu- 
larly to  the  different  geothermal  heat  flow  within 
different  geotectonic  units  crossed  by  the  ice 
sheets.  (See  also  W90-01886)  (Author's  abstract) 
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SLIDING  OF  COLD  ICE  SHEETS. 

Laboratoire  de  Glaciologie  et  Geophysique  de 
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erosion,  *Glacial  drift,  *Ice  sheets,  Flow,  Temper- 
ature effects. 

When  modelling  ice  sheet  flow,  a  sliding  law  perti- 
nent to  the  chosen  space  and  time  scales  must  be 
used.  For  studying  glacial  erosion  and  drift,  the 
scale  of  the  transition  wavelength  is  relevant.  Slid- 
ing laws  corresponding  to  several  models  for  ice 
rheology  or  bed  microrelief  are  reviewed.  The 
influence  of  the  moisture  content  and  permeability 
of  temperate  ice  is  studied.  For  cold  ice  sheets, 
four  cases  are  distinguished.  For  modelling  the 
flow  of  a  mountain  glacier,  the  sliding  law  has  to 
be  valid  at  the  decametric  scale.  The  model  of  a 
gently  undulating  profile  with  random  roughness  is 
favored;  it  leads  to  the  prediction  that  sliding  ve- 
locity is  a  single  valued  function  of  the  drag  and  of 
the  effective  pressure.  At  the  kilometric  scale,  the 
bottom  may  be  at  the  melting  point  except  at 
pinr.mg  that  impede  any  sliding.  On  time  scales 
longer  than  1000  years,  glacial  erosion  should  be 
considered.  Such  erosion  ends  when  all  loose  subg- 
lacial material  has  been  carried  away.  (See  also 
W90-01886)  (Author's  abstract) 
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EFFECTS  OF  GLACIAL  EROSION  ON  THE 
FLOW  OF  ICE  SHEETS  AND  MORPHOLOGY 
OF  THEIR  BEDS. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
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ciohydrology,  *Glaciers,  'Glacial  erosion,  *Ice 
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An  important  dynamic  peculiarity  of  ice  sheets  is 
that  their  flow  is  channeled  into  a  number  of  ice 
streams.  Furthermore,  ice  sheet  beds  are  dissected 
by  large-scale  longitudinal  troughs,  with  ice 
streams  being  associated  with  those  valley-like 
forms.  The  formation  of  both  the  ice  streams  and 
the  large-scale  longitudinal  troughs  is  modelled  by 


considering  the  coupling  between  the  eroding  ice 
sheet  and  its  eroded  bed.  A  stability  analysis  shows 
that  small  perturbations  of  the  bed  at  certain  wave- 
lengths are  stable  while  others  are  unstable.  The 
latter  develop  into  the  ice  streams  and  large-scale 
longitudinal  troughs.  Field  data  and  calculations 
show  that  realistic  flow  models  for  ice  sheets  ought 
to  consider  three-dimensional  geometries,  and  ero- 
sion by  ice  sheets  ought  be  taken  into  account  for 
long-term  ice  sheet  modelling.  (See  also  W90- 
01886)  (Author's  abstract) 
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FIT  OF  ICE  MOTION  MODELS  TO  OBSERVA- 
TIONS FROM  VARIEGATED  GLACIER, 
ALASKA. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
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A  test  was  made  of  how  well  models  of  ice  defor- 
mation and  sliding  can  be  fit  to  the  progressive 
evolution  of  geometry  and  velocity  measured  on 
Variegated  Glacier  during  its  normal  phase  of  flow 
between  surges.  If  there  were  no  sliding  motion, 
the  observed  changes  require  a  progressive  soften- 
ing of  the  ice.  Alternatively,  if  the  creep  law  of  ice 
were  constant  in  time,  a  progressive  increase  in 
sliding  rate  is  implied.  Although  the  inferred  slid- 
ing rate  apparently  varies  directly  with  shear  stress 
and  inversely  with  estimated  effective  normal 
stress,  no  single  quantitative  relationship  can  be 
identified  which  can  explain  both  the  spatial  pat- 
tern and  time  evolution.  (See  also  W90-01886)  (Au- 
thor's abstract) 
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WIND  PUMPING:  A  POTENTIALLY  SIGNIFI- 
CANT HEAT  SOURCE  IN  ICE  SHEETS. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
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Atmospheric  pressure  fluctuations  cause  air  to 
flow  through  permeable  firn  near  the  surface  of  an 
ice  sheet.  Viscous  friction  resulting  from  this  flow 
could  prove  to  be  a  significant  heat  source  and 
may  explain  anomalous  temperatures  measured  in 
Agassiz  Ice  Cap,  Arctic  Canada.  The  possible 
magnitude  of  this  'wind  pumping'  energy  source 
was  examined  by  assuming  that  air  is  an  isothermal 
ideal  gas  and  that  air  flux  is  governed  by  Darcy's 
law.  Results  show  that  pressure  fluctuations  in  the 
frequency  range  0.1-10  Hz  are  likely  to  have  the 
greatest  influence  on  the  thermal  regime  of  ice 
sheets  and  that  under  favorable  conditions  the  dis- 
turbance to  the  10  m  temperature  can  exceed  3 
degrees.  A  casual  connection  between  wind  pump- 
ing and  the  observed  Agassiz  Ice  Cap  temperature 
anomaly  has  yet  to  be  established  and  indeed  the 
results  are  counter-intuitive.  Some  entirely  differ- 
ent explanation  may  prove  correct  but  this  issue 
cannot  be  settled  without  further  field  measure- 
ments. (See  also  W90-01886)  (Author's  abstract) 
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RECONSTRUCTING  MASS-BALANCE  PRO- 
FILES FROM  CLIMATE  FOR  AN  ARCTIC  ICE 
CAP. 

National  Center  for  Atmospheric  Research,  Boul- 
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The  mass  balance  of  Barnes  Ice  Cap,  Baffin  Island, 
can  be  parameterized  as  a  linear  function  of  the 
mean  summer  temperature  at  Dewar  Lakes.  The 
mass  balance  rate  over  the  ice  cap  increases  linear- 
ly with  elevation.  The  slope  of  the  mass  balance 
rate  height  function  also  increases  linearly  with 
summer  temperature.  These  linear  models  can  be 
used  to  extend  the  measured  mass  balance  record 
of  Barnes  Ice  Cap  input  to  numerical  models.  Mass 
balance  rates  elsewhere  in  the  Arctic  probably 
follow  similar  rules,  but  the  exact  coefficients  need 
to  be  adjusted  for  the  individual  situation.  (See  also 
W90-01886)  (Author's  abstract) 
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EFFECT  OF  CREVASSES  ON  THE  SOLAR 
HEATING  OF  A  GLACIER  SURFACE. 
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W.  T.  Pfeffer,  and  C.  S.  Bretherton. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  191-205,  3  fig,  1  tab,  17  ref. 
NSF  Grants  Nos.  ATM-86-05134  and  DPP-77- 
22204. 

Descriptors:  "Ice  sheets,  "Glaciology,  "Model 
studies,  "Glaciers,  "Solar  radiation,  "Thermal 
regime,  "Crevasses,  Glaciohydrology. 

Accurate  modelling  of  glacier  flow  involves  solv- 
ing coupled  heat  and  mass  flow  equations  which 
regime,  among  other  conditions,  heat  flux  bounda- 
ry conditions  at  the  surface.  A  model  has  been 
developed  to  estimate  how  much  solar  radiation  a 
crevassed  surface  traps  compared  to  a  flat  surface 
with  the  same  reflectance  properties.  This  effect  is 
examined  for  a  variety  of  crevasse  opening  angles, 
solar  incidence  angles,  and  surface  reflectance 
properties.  For  various  realistic  choices  of  problem 
parameters  the  crevassed  surface  has  been  found  to 
absorb  than  twice  the  radiation  absorbed  by  a  flat 
surface  of  equal  horizontal  area.  (See  also  W90- 
01886)  (Author's  abstract) 
W90-01903 


TIME  DEPENDENT  BOUNDARY  CONDI- 
TIONS FOR  CALCULATING  OF  TEMPERA- 
TURE FIELDS  IN  ICE  SHEETS. 

Laboratoire  de  Glaciologie  et  Geophysique  de 
l'Environnement,  Saint-Martin  d'Heres  (France). 
C.  Ritz. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  207-216,  6  fig,  21  ref. 

Descriptors:  "Glaciology,  "Model  studies,  "Gla- 
ciohydrology, "Glaciers,  "Thermal  regime,  "Tem- 
perature effects,  "Boundary  conditions,  "Ice 
sheets. 

The  time  dependent  heat  equation  was  solved  to 
study  the  influence  of  boundary  conditions  on  tem- 
perature changes.  To  take  into  account  the  propa- 
gation of  a  temperature  perturbation  into  the  rock, 
it  is  necessary  to  perform  the  calculation  both  in 
the  ice  and  rock.  A  sensitivity  analysis  indicates 
that  a  rock  thickness  of  1  to  2  km  is  sufficient.  The 
effects  of  an  accumulation  rate  change  on  the 
temperature  are  also  studied.  For  this  it  is  also 
necessary  to  account  for  ice  thickness  variations, 
which  reduce  the  influence  of  accumulation  rate 
perturbations.  Because  horizontal  advection  and 
strain  heating  vary  when  accumulation  rate 
changes  occur,  a  two-dimensional  calculation  is 
needed  at  each  time  step.  (See  also  W90-01886) 
(Author's  abstract) 
W90-01904 
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Field  2— WATER  CYCLE 


Group  2C — Snow,  Ice,  and  Frost 


GEOTHERMAL  HKAT  FLUX  BKNKATH  ICE 
SHEETS. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
E.  D.  Waddington. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  217-226,  2  fig,  4  ref. 

Descriptors:  *Glaciology,  'Model  studies,  *Gla- 
ciohydrology,  'Glaciers,  'Geothermal  heat  flux, 
*Ice  sheets,  Heat  flow. 

Ice  sheet  models  must  accurately  calculate  basal 
ice  temperature.  Sliding  and  potential  loss  of  the 
oldest  ice  result  where  the  basal  temperature 
reaches  the  melting  point.  Basal  ice  temperature 
depends  on  geothermal  heat  flux,  which  cannot  be 
easily  measured.  Due  to  variations  in  bedrock  type 
and  age,  steady  geothermal  flux  can  vary  by  50% 
over  distances  smaller  than  ice  sheet  dimensions. 
Basal  heat  flux  also  varies  with  time  by  up  to  30% 
or  more  in  response  to  climatic  transient  such  as 
the  1 10  ka  ice  age  cycle.  Both  surface  mass  balance 
and  surface  temperature  influence  the  basal  tem- 
perature regime,  and  ice  sheet  models  must  consid- 
er the  thermal  inertia  of  the  bedrock.  Ice  dynamics 
can  alter  steady  heat  flow  in  the  bed.  The  ice  flow 
pattern  typical  of  divides  can  reduce  heat  flow  by 
10%  in  the  bedrock  under  the  divide,  and  increase 
it  by  2  to  3%  under  the  flanks.  Regions  of  longitu- 
dinal compression  or  extension  or  steep  bedrock 
slope  can  also  redirect  steady  geothermal  heat  11  ux 
in  the  bedrock.  (See  also  W90-01886)  (Author's 
abstract) 
W90-01905 


ROLE  OF  LARGE-SCALE  ICE  SHEETS  IN  CLI- 
MATE HISTORY. 

Bonn  Univ.  (Germany,  F.R.).  Meteorologisches 
Inst. 

H.  Flohn. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  231-241,  3  fig,  1  tab,  34  ref. 

Descriptors:  'Climatology,  'Glaciology,  'Model 
studies,  'Glaciohydrology,  'Glaciers,  'Geologic 
history,  'Ice  sheets,  Antarctica. 

The  climate  history  of  the  earth  contains  two 
periods  of  some  10  million  years  length  during 
which  a  continent  in  polar  latitudes  was  partly  or 
totally  glaciated,  while  the  opposite  hemisphere 
was  essentially  ice-free.  The  present  glaciation  of 
Antarctica  started  about  38  million  years  before 
the  present  preceding  those  of  the  northern  conti- 
nents by  more  than  30  million  years.  The  climato- 
genetic  role  of  this  hemisphere  asymmetry  will  be 
outlined,  as  well  as  the  role  of  variations  in  the 
composition  of  the  atmosphere.  Together  with  the 
varying  land-sea  distribution  in  polar  latitudes,  at- 
mospheric variations  primarily  control  the  climatic 
history  of  the  planet  Earth.  (See  also  W90-01886) 
(Author's  abstract) 
W90-01906 


GLACIAL  ISOSTASY  AND  THE  ICE  AGE 
CYCLE. 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
W.  R.  Peltier,  and  W.  T.  Hyde. 
IN:  The   Physical   Basis  of  Ice  Sheet   Modeling. 
International  Association  of  Hydrological  Sciences 
Press,   Institute  of  Hydrology,   Wallingford,   Ox- 
fordshire,  UK.    1987.   p   247-260,    16   fig,    18   ref. 

Descriptors:  'Glaciology,  'Climatology,  'Paleo- 
climatology,  'Ice  sheets,  'Glaciohydrology,  'Gla- 
ciers, 'Geologic  history.  Isotopic  tracers,  Model 
studies. 

On  the  basic  of  oxygen  isotope  data  from  deep  sea 
sedimentary  cores,  it  has  recently  been  established 
that  the  variation  of  continental  ice  volume 
through  the  last  500,000  years  of  the  Pleistocene 
period  has  been  dominated  by  an  oscillation  of 
characteristic  period,  100,000  years.  Although  sev- 
eral different  models  have  been  proposed  to  ac- 
count for  this  phenomenon,  the  most  successful 
have  been  those  which  coupled  the  physics  of  ice 


sheet  accumulation  and  flow  to  the  physics  of 
glacial  isostalic  adjustment.  When  a  sufficiently 
accurate  description  ol  thl  latter  process  is  includ- 
ed in  the  model,  the  100,000  year  ice  volume  cycle 
is  predicted  as  a  nonlinear  relaxation  oscillation 
forced  by  the  small  fluctuations  of  summertime 
seasonal  solar  insolation  that  are  produced  by  tem- 
poral variations  of  the  parameters  (eccentricity, 
obliquity,  precession)  that  govern  the  geometry  of 
the  Earth's  orbit  around  the  sun.  A  review  is 
provided  of  the  properties  of  this  climate  model 
focusing  upon  the  importance  of  the  model's  isos- 
tatic  adjustment  component.  (See  also  W90-01886) 
(Author's  abstract) 
W90-01907 


SIMPLE  SIMULATION  OF  ICE-ATMOS- 
PHERE-OCEAN-LAND COUPLING  IN  CLI- 
MATIC MODELS. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

S  H.  Schneider,  S.  L.  Thompson,  and  I. 
Muszynski. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  261-264,  13  ref. 

Descriptors:  'Climatology,  'Ice  sheets,  'Glaciolo- 
gy, 'Model  studies,  'Glaciohydrology,  'Climatol- 
ogy, Ice-water  interfaces. 

Global  climate  models  that  attempt  to  incorporate 
fully  the  complex  interactions  between  land,  air, 
sea  and  ice  are  not  very  expensive  computational- 
ly, but  typically  approximate  certain  types  of  inter- 
actions in  an  asynchronous  manner;  specifically, 
computational  time  steps  are  of  different  size  for 
the  different  submodels  within  the  complete  cli- 
mate model.  A  method  of  assessing  possible  errors 
in  such  a  computational  scheme  is  proposed  that 
utilizes  simplified  models  of  the  various  climatic 
subsystems.  (See  also  W90-01886)  (Author's  ab- 
stract) 
W90-01908 


ICE  SHEET  ELEVATION  CHANGES  FROM 
ISOTOPE  PROFILES. 

Washington  Univ.,  Seattle.  Quaternary  Isotope 
Lab. 

P.  M.  Grootes,  and  M.  Stuiver. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  269-281,  5  fig,  1  tab,  33  ref. 
NSF  Grant  No.  DPP-84-00574. 

Descriptors:  'Glaciology,  'Model  studies,  'Glaci- 
ology, 'Glaciers,  'Glacial  drift,  'Climatology, 
'Isotopic  tracers,  'Ice  sheets,  Antarctica,  Geologic 
history. 

The  contributions  of  climate,  ice  sheet  thinning, 
and  ice  flow  to  the  total  change  in  delta 
(delta(18)0  or  delta  D)  observed  in  Antarctic 
cores  can  be  estimated  by  assuming  (1)  a  uniform, 
climate-related  delta  change  for  Antarctica,  based 
on  the  central  East  Antarctic  Dome  C  core,  and 
(2)  different  time  constants  for  the  three  contribu- 
tions. The  approach,  previously  developed  for  the 
Ross  Ice  Shelf  delta(18)0  profile  at  J-9,  is  applied 
to  the  Law  Dome  and  D-10  profiles.  Evidently 
Law  Dome  was  an  independent  dome  during  the 
last  glacial  period,  because  the  surface  elevation  on 
Law  Dome  at  which  ice  at  the  glacial-interglacial 
transition  in  core  BHF  originated  decreased  by 
about  530  m  across  the  transition.  Similarly  about 
1300  m  of  surface  elevation  lowering  of  the  origin 
of  ice  across  the  glacial-interglacial  transition  is 
shown  by  the  isotopic  record  in  core  D-10.  (See 
also  W90-01886)  (Author's  abstract) 
W90-01909 


DERIVATION  OF  PALEOELEVATIONS 
FROM  TOTAL  AIR  CONTENT  OF  TWO  DEEP 
GREENLAND  ICE  CORES. 

Schlumberger-Doll    Research   Center,   Ridgefield, 

CT. 

S.  L.  Herron,  and  C.  C.  Langway. 

IN.   The   Physical   Basis  of  Ice   Sheet   Modeling. 


International  Asvx.ialion  ol  Hydrological  S 
Press,    Institute   of  Hydrology,    WaJ 
fordshire,  UK    1987  p  283-295,  9  fig,  32  ref 

Descriptors  'Climatology,  •Glaciology,  'Model 
studies,  *lce  sheets,  'Glaciohydrology.  'Glaciers, 
♦Paleoclimatology,   'Greenland,  Air  entrainment. 

The  volume  of  air  entrapped  in  polar  ice  at  pore 
ft  is  related  to  atmospheric  pressure  feleva- 
tion)  and  temperature.  If  a  temperature  history  is 
known,  elevation  changes  can  be  inferred  Labora- 
tory measurements  of  air  content  in  over  300  sam- 
ples from  two  deep  Greenland  ice  cores  (from 
Camp  Century  and  Dye  3)  have  been  designed  and 
interpreted  so  as  to  minimize  the  perturbations 
caused  by  short-term  fluctuations  in  temperature 
and  pressure,  and  by  irregular  cycles  of  melting 
and  freezing.  At  Camp  Century,  Wisconsin  air 
content  is  reduced  by  8.5%  relative  to  average 
Holocene  values  If  the  Wisconsin  air  content 
originated  close  to  Camp  Century,  the  ice  sheet 
must  have  been  500  m  thicker  during  Wisconsin 
time.  The  elevation  apparently  changed  gradually 
over  an  interval  of  several  thousand  years  At  Dye 
3,  the  intersample  variability  is  higher,  because 
each  sample  represents  a  smaller  fraction  of  an 
annual  layer,  and  the  annual  melt-percent  is  signifi- 
cantly greater.  There  is  little  or  no  difference  in  air 
content  between  Wisconsin  and  Holocene  ice,  im- 
plying that  south  central  Greenland  experienced 
little  or  no  elevation  change  during  the  ice  age. 
Due  to  the  variability  between  ice  cores  from 
different  locations,  care  must  be  taken  in  global 
interpretation  of  climate  proxy  data  from  a  single 
core.  (See  also  W90-01886)  (Author's  abstract) 
W90-01910 


USE  OF  TRACE  CONSTITUENTS  TO  TEST 
FLOW  MODELS  FOR  ICE  SHEETS  AND  ICE 
CAPS. 

Department    of   Energy,    Mines    and    Resources, 
Ottawa  (Ontario).  Polar  Continental  Shelf  Project. 
N.  Reeh,  C.  U.  Hammer,  H.  H.  Thomsen,  and  D. 
A.  Fisher. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford.  Ox- 
fordshire,  UK.    1987.   p   299-310,    10  fig,   24  ref. 

Descriptors:  'Rheology,  'Tracers,  'Glaciology, 
'Model  studies,  'Glaciohydrology.  'Glaciers, 
'Isotopic  tracers,  'Ice  sheets,  Flow,  Greenland. 
Paleohydrology. 

Variables  such  as  the  (18)0/(16)0  ratio 
(delta(18)0),  ice  acidity,  microparticle  concentra- 
tion, total  gas  content,  and  pollen  content  show 
large  spatial  and/or  temporal  variations  when 
measured  in  the  surface  layers  of  the  accumulation 
region  of  ice  sheets  and  ice  caps.  If  the  ice  comes 
to  the  surface  in  the  ablation  area  or  is  recovered 
by  ice  core  drilling,  trace-elements  concentrations 
may  be  used  to  link  the  ice  to  a  specific  site  in  the 
accumulation  region  and/or  to  a  specific  time  of 
deposition,  and  hence  provide  data  for  testing  ice- 
flow  models.  This  paper  presents  delta(18)0  data 
from  surface  samples  collected  on  the  margin  of 
the  Greenland  ice  sheet,  which  are  used  to  link 
start  and  end  points  of  flow  lines.  These  data, 
when  combined  with  ice-flow  modelling,  produce 
a  delta-deviation  record,  displaying  negative  values 
back  to  1-1.5  ka  BP,  and  positive  values  in  the 
period  1.5-6.3  ka  PB,  in  accordance  with  the  delta- 
variation  found  in  ice-core  records.  This  is  taken  as 
support  for  the  modelling.  Also,  a  method  is  de- 
scribed that  allows  experimental  dating  of  the  sur- 
face ice  in  the  ablation  zone  by  detecting  the 
widths  of  the  surfacing  annual  layers.  Other  possi- 
bilities for  data  the  surface  ice,  e.g.,  by  detecting 
acidity  or  delta  marker  horizons  are  also  discussed. 
(See  also  W90-01886)  (Author's  abstract) 
W90-01911 


CONSTRAINTS  ON  MODELS  IN  THE  ROSS 
EMBAYMENT,  ANTARCTICA. 

Wisconsin  Univ.,  Madison.  Geophysical  and  Polar 

Research  Center. 

C.  R.  Bentley. 

IN:  The   Physical   Basis  of  Ice  Sheet   Modeling. 
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WATER  CYCLE— Field  2 
Evaporation  and  Transpiration — Group  2D 


International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  313-322,  2  fig,  30  ref.  NSF 
Grant  No.  DPP  84-12404. 

Descriptors:  *Glaciology,  *Ice  sheets,  *Rheology, 
•Model  studies,  *Glaciology,  'Glaciers,  *Ice 
streams,  'Antarctic,  Flow,  Ross  Embayment. 

Numerical  modelling  of  ice  flow  and  evolution  in 
the  West  Antarctic  Ross  Embayment  system  must 
treat  a  variety  of  physical  characteristics  that  differ 
markedly  through  the  system.  Gravitational  driv- 
ing forces  on  the  inland  ice  are  balanced  largely  by 
the  bed  drag,  but  on  the  ice  shelf  and  in  the  lower 
reaches  of  the  ice  streams,  side  drag  appears  to  be 
dominant.  The  glacial  system  responds  to  applied 
forces  in  several  ways.  Bed  deformation  probably 
dominates  under  active  ice  streams,  and  may  occur 
elsewhere  under  the  inland  ice,  although  to  a  lesser 
extent.  Substantial  uncertainties  remain  about  the 
effective  viscosity  of  a  deforming  subglacial  layer. 
On  the  ice  shelf  Coulomb  failure  may  provide  a 
good  model  for  differential  motion  across  highly 
crevassed,  boundary  shear  zones.  Both  the  ice  shelf 
and  the  grounded  'ice  plain,'  situated  at  the  transi- 
tion between  ice  stream  and  ice  shelf,  are  charac- 
terized by  longitudinal  and/or  transverse  spread- 
ing. A  goal  of  modelling  should  be  to  reproduce 
the  strikingly  transient  behavior  of  the  Ross  ice 
streams,  principally  the  stagnation  of  ice  stream  C 
some  two  centuries  ago  and  the  apparently  rapid 
present-day  expansion  of  ice  stream  B.  (See  also 
W90-01886)  (Author's  abstract) 
W90-01912 


FORCE      BALANCE      OF      RUTFORD      ICE 
STREAM,  ANTARCTICA. 

British  Antarctic   Survey,   Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01913 


GEOLOGICAL  EVIDENCE  TO  CONSTRAIN 
MODELLING  OF  THE  LATE  PLEISTOCENE 
RHONEGLETSCHER  (SWITZERLAND). 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Versuchsanstalt  fuer  Wasserbau, 
Hydrologie  und  Glaziologie. 
W.  Haeberli,  and  C.  Schluchter. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  333-346,  6  fig,  1  tab,  52  ref. 

Descriptors:  *Ice  sheets,  'Glaciology,  'Model 
studies,  'Glaciohydrology,  'Glaciers,  'Paleogla- 
ciology,  Switzerland. 

By  using  the  example  of  the  Late  Pleistocene 
Rhonegletscher  in  the  Swiss  Plateau,  geological 
and  geomorphological  evidence  about  geometry, 
temperature,  bed  characteristics,  water  pressure, 
debris  load  and  surface  mass  balance  is  discussed  as 
a  basis  for  reconstructing  and  modelling  vanished 
glaciers.  A  relatively  non-contradictory  picture 
can  be  drawn  for  the  ablation  area  around  18,000 
yr  B.P.  However,  realistic  modelling  of  the  ice 
body  would  require  the  application  of  a  3-dimen- 
sional,  thermomechanically  coupled  system  of  time 
dependent  ice  and  permafrost  over  the  whole  gla- 
cier area.  This  is  made  difficult  by  fundamental 
uncertainties  about  the  ice  geometry  in  the  former 
accumulation  area,  about  subglacial  water  pres- 
sures and  sliding  velocities,  and  about  the  appro- 
priate time  for  the  ice  build-up.  Qualitative  rather 
than  quantitative  results  can  therefore  be  expected 
from  model  calculations  in  the  foreseeable  future. 
(See  also  W90-01886)  (Author's  abstract) 
W90-01914 


LATE  QUATERNARY  DEGLACIATION  OF 
THE  AMUNDSEN  SEA:  IMPLICATIONS  FOR 
ICE  SHEET  MODELLING. 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
T.  B.  Kellogg,  and  D.  E.  Kellogg. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press.  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  349-357,  5  fig,  18  ref.  NSF 
Grant  No.  DPP-8020000. 


Descriptors:  'Sedimentology,  'Paleontology, 
'Glaciology,  'Model  studies,  'Glaciohydrology, 
'Glaciers,  'Antarctic,  'Paleoglaciology,  'Ice 
sheets,  Amundsen  Sea,  Melting. 

Field  observations  and  micropaleontological  and 
sedimentological  study  of  the  previously  unstudied 
Amundsen  Sea  continental  shelf  suggest  the  fol- 
lowing preliminary  conclusions  bearing  on  glacio- 
logical  modelling  of  the  West  Antarctic  Ice  Sheet: 
(1)  the  outer  continental  shelf  is  relatively  shallow 
(360-460  m)  with  low  relief,  in  contrast  to  the  inner 
shelf  where  deep  (>500  m),  possibly  glacially 
scoured,  troughs  occur.  Troughs  may  represent 
former  ice-stream  channels.  (2)  Pine  Island  Bay 
cores  are  composed  of  silty  mud  with  rare  ice- 
rafted  detritus  (IRD)  and  microfossils,  suggesting 
former  ice-shelf  cover  consistent  with  observed 
rapid  calving-margin  recession  of  Pine  Island  Gla- 
cier. (3)  Elsewhere,  a  thin  (<15  cm)  sandy  mud 
overlies  compact  diamicton.  In  the  eastern  margin 
area  this  upper  layer  may  result  from  the  establish- 
ment of  the  Amundsen  Sea  polynya  <  3000  years 
ago.  (4)  Grounded  ice  apparently  advanced  to  the 
continental  shelf  margin,  perhaps  during  the  late 
Wisconsin,  and  grounded  or  shelf  ice  probably 
occupied  the  Amundsen  Sea  until  recently.  (See 
also  W90-01886)  (Author's  abstract) 
W90-01915 


OBSERVATION  AT  THE  EDGE  OF  THE 
GREENLAND  ICE  SHEET:  BOUNDARY  CON- 
DITION IMPLICATIONS  OF  MODELLERS. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Geography. 
P.  G.  Knight. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  359-366,  4  fig,  14  ref. 

Descriptors:  'Ice  sheets,  'Glaciology,  'Model 
studies,  'Glaciohydrology,  'Glaciers,  'Isotopic 
tracers,  'Boundary  conditions,  Greenland,  Flow. 

Basal  ice  sequences  at  the  margin  of  the  Greenland 
ice  sheet  reflect  both  marginal  and  interior  basal 
processes,  and  have  important  boundary  condition 
implications  for  modelling.  Analysis  of  stable  iso- 
topes (delta-D,  delta(18)0)  and  debris  from  the 
margin  indicates  two  separate  zones  of  debris  en- 
trainment  beneath  the  ice;  a  zone  of  bulk  adfreez- 
ing  near  to  the  margin,  and  a  zone  of  warm  bed 
regelation  in  the  interior.  Surface  strain  measure- 
ments indicate  two  predominant  marginal  flow  re- 
gimes. Widespread  compressive  flow  is  accentuat- 
ed during  the  winter  by  basal  adfreezing,  with 
major  folding  extending  up  to  1  km  from  the 
margin,  and  intense  deformation  in  the  extreme 
marginal  zone  giving  rise  to  thick  stacking  of  both 
marginally  and  interior  derived  basal  layers.  By 
contrast,  where  rapid  streaming  flow  reaches  the 
margin,  extending  flow  predominates,  and  bottom 
melting  removes  the  lower  layers  of  the  interior 
derived  regelation  ice.  (See  also  W90-01886)  (Au- 
thor's abstract) 
W90-01916 


DEVELOPMENT,  DYNAMICS,  AND  DISSIPA- 
TION OF  A  LATE  WISCONSIN  ICE  MASS 
OVER  NORTHERN  NEW  ENGLAND. 

Cincinnati  Univ.,  OH.  Dept.  of  Geology. 
T.  V.  Lowell,  and  P.  E.  Calkin. 
IN:  The  Physical   Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,   Institute  of  Hydrology,   Wallingford,   Ox- 
fordshire, UK.  1987.  p  367-375,  5  fig,  1  tab,  11  ref. 

Descriptors:  'Glaciology,  'Model  studies,  'Gla- 
ciohydrology, 'Glaciers,  'Glacial  drift,  'Ice 
sheets,  'Laurentide  Ice  Sheet,  Flow,  New  Eng- 
land, Entrainment. 

Glacial  striations,  dispersed  erratics,  and  landform 
distributions  have  allowed  the  behavior  of  a  late- 
glacial  ice  mass  over  northern  New  England  to  be 
reconstructed.  This  ice  mass  was  initiated  as  an 
arm  of  the  Laurentide  ice  sheet  but  evolved  to  an 
isolated  glacial  dome.  The  behavior  involved:  (1) 
an  initial  ice-flow  to  the  ESE  that  gave  way  to  N 
and  S  flow;  (2)  an  ice  divide  that  migrated  120  km 
toward  the  SE;  (3)  an  non-erosive  area  20  to  100 


km  wide  that  was  centered  below  the  divide  and 
moved  with  it;  (4)  entrainment,  transport,  and  dep- 
osition of  debris  during  the  ESE  flow,  and  primari- 
ly deposition  during  the  later  flows;  (5)  general, 
simultaneous  stagnation  over  an  ice  mass  on  the 
order  of  100  km  wide.  These  inferred  conditions 
will  help  calibrate  future  models  of  ice-flow  that 
deal  with  mesoscale  ice  masses  and  changing  flow 
conditions.  (See  also  W90-01886)  (Author's  ab- 
stract) 
W90-01917 


PROBLEMS      OF      TESTING      ICE      SHEET 
MODELS:  A  BRITISH  CASE  STUDY. 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geography. 
A.  J.  Payne,  and  D.  E.  Sugden. 
IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  377-380,  4  ref. 

Descriptors:  'Glaciology,  'Ice  sheets,  'Glaciolo- 
gy, 'Model  studies,  'Glaciohydrology,  'Glaciers. 

The  problems  of  testing  ice  sheet  models  in  the 
contest  of  a  model  of  growth  and  decay  of  a 
former  Scottish  ice  sheet  are  explored.  A  major 
problem  concerns  the  number  of  assumptions  made 
in  order  to  achieve  a  realistic  ice  sheet  model,  for 
this  makes  it  difficult  to  isolate  the  role  of  any  one 
variable.  One  possible  palliative  to  this  problem  is 
to  adopt  a  critical  rationalist  viewpoint  following 
the  arguments  of  Karl  Popper.  This  involves  (a) 
recognition  that  meaning  physical  data  cannot  be 
accumulated  unless  related  to  a  theory,  (b)  a  view 
of  a  model  as  a  hypothesis  to  be  tested,  and  (c)  the 
deliberate  attempt  to  falsify  the  model  (hypothesis) 
and  to  welcome  a  mismatch  between  model  and 
reality.  Critical  tests  of  models  are  best  achieved  if 
the  focus  is  on  a  restricted  part  of  an  ice  sheet 
system  where  the  role  of  individual  variables  may 
be  isolated.  (See  also  W90-01886)  (Author's  ab- 
stract) 
W90-01918 


2D.  Evaporation  and  Transpiration 


ESTIMATING  EVAPORATION  FROM  UTAH'S 
GREAT  SALT  LAKE  USING  THERMAL  IN- 
FRARED SATELLITE  IMAGERY. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

W.  Miller,  and  E.  Millis. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,  p  541-550,  June  1989.  USAF  Office  of  Scientific 

Research  Grant  No.  AFOSR-87-0177.  5  fig,  6  tab, 

13  ref. 

Descriptors:  'Lake  evaporation,  'Great  Salt  Lake, 
'Infrared  imagery,  'Satellite  technology,  'Evapo- 
ration, Estimating,  Pan  evaporation,  Saline  lakes, 
Landsat  images. 

Water  surface  temperatures  can  be  obtained  from 
satellite  thermal  remote  sensing.  Landsat  and  other 
satellites  sense  emitted  thermal  infrared  radiation 
on  a  regular  basis  over  much  of  the  earth's  surface. 
Evaporation  is  accomplished  by  the  net  transport 
of  mass  from  the  water  surface  to  the  atmosphere. 
The  evaporative  transfer  predominantly  deter- 
mines the  water  surface  temperature.  Hence,  there 
should  be  good  correlations  between  evaporation 
and  surface  temperatures.  Previous  investigations 
on  Utah  Lake  with  satellite-derived  temperatures 
and  pan  and  model-derived  evaporation  values 
have  produced  good  correlations.  However,  more 
study  was  required  with  additional  satellite  data 
and  evaporation  measurements  for  saltwater  condi- 
tions. The  applicability  of  this  method  for  estimat- 
ing evaporation  on  Utah's  Great  Salt  Lake  was  of 
particular  interest  at  this  time  because  of  the  un- 
precedented rise  of  this  terminal  lake  Satellite  ther- 
mal data  and  evaporation  data  from  four  different 
years  were  obtained  for  the  Great  Salt  Lake  and 
the  surrounding  region.  More  than  350  correlation 
and  linear  regression  analyses  were  performed  on 
the  temperature  and  evaporation  data.  The  lake 
salt  concentrations  were  also  factored  into  the 
analyses  in  several  different  ways.  The  correlation 
results  were  generally  very  good  and  a  methodolo- 
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gy  for  using  satellite-derived  wafer  surface  tem- 
peratures along  Willi  sail  concentrations  was  devel- 
oped to  esiimate  evaporation.  (Author's  abstract) 
W90-00968 


ACCOUNTING  FOR  DISCREPANCIES  IN  PAN 
EVAPORATION  CALCULATIONS. 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

L.  H.  Gunderson. 

Water  Resources  Bulletin  WARBAQ.  Vol.  25,  No. 

3,  p  573-579,  June  1989.  2  fig,  3  tab,  14  ref 

Descriptors:  'Evaporation,  "Instrumentation, 
*Data  acquisition,  *Pan  evaporation,  'Monitoring, 
Rainfall,  Hydrologic  data. 

Four  experiments  were  made  to  document  and 
account  for  differences  in  evaporation  data  that 
were  calculated  using  pans  equipped  with  float- 
activated  recorders  and  pans  with  hook  gauge/rain 
gauge  instrumentation.  Paired  in-pan  comparisons 
indicted  that  evaporation  differences  were  not  due 
to  the  technique  of  measuring  water  level  within 
the  pan.  Also,  the  recorder-float-lag  did  not  ac- 
count for  the  differences.  By  sampling  rainfall 
events,  it  was  found  that  evaporation  pans  and 
standard  (8  in.  orifice)  rain  gauges  record  signifi- 
cantly different  amounts  of  rain,  which  results  in 
differences  in  calculated  evaporation  on  rainy 
days.  Monitoring  networks  with  evaporation  pans 
should  have  uniform  instrumentation  that  accurate- 
ly records  rainfall  into  the  pans  of  consistent  re- 
sults. (Author's  abstract) 
W90-00972 


PASTURE  EVAPOTRANSPIRATION  UNDER 
VARYING  TREE  PLANTING  DENSITY  IN  AN 
AGROFORESTRY  EXPERIMENT. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-01224 


PRECARIOUSNESS  OR  EVEN  THE  LACK  OF 
RECHARGE  OF  THE  PHREATIC  AQUIFER  IN 
THE  NORTH  SAHELIAN  AREA  OF  CHAD 
DURING  THE  LAST  26  YEARS  (LA  PRECAR- 
ITE  OU  MEME  L'ABSENCE  D'ALIMENTA- 
TION  DE  LA  NAPPE  PHREATIQUE  EN  ZONE 
NORD-SAHELIENNE  DU  TCHAD.  RESUL- 
TATS  D'UN  QUART  DE  SIECLE  DE  SURVEIL- 
LANCE PIEZOMETRIQUE). 
Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-01268 


MAPPING  REGIONAL  FOREST  EVAPOTRAN- 
SPIRATION AND  PHOTOSYNTHESIS  BY 
COUPLING  SATELLITE  DATA  WITH  ECO- 
SYSTEM SIMULATION. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
S.  W.  Running,  R.  R.  Nemani,  D.  L.  Peterson,  L. 
E.  Band,  and  D.  F.  Potts. 

Ecology  ECOLAR,  Vol.  70,  No.  4,  p  1090-1101, 
August  1989.  5  fig,  57  ref.  NASA  Earth  Science 
and  Applications  Div.  Grant  NAGW-952,  Ames 
Res.  Center  Joint  Res.  Interchanges  No.  NCA2-27 
and  2-138. 

Descriptors:  *Remote  sensing,  *Model  studies, 
♦Mapping,  *Evapotranspiration,  *Montana,  ♦Co- 
niferous forests,  'Satellite  technology,  Topogra- 
phy, Vegetation,  Spatial  patterns,  Field  measure- 
ments.  Model  studies,   Soil   types,   Climatic  data. 

Annual  evapotranspiration  (ET)  and  net  photosyn- 
thesis (PSN)  were  estimated  for  a  mountainous  28 
x  55  km  region  of  predominantly  coniferous  forests 
in  western  Montana.  A  simple  geographic  informa- 
tion system  integrated  topographic,  soils,  vegeta- 
tion, and  climatic  data  at  a  1.1-km  scale  size  de- 
fined by  the  satellite  sensor  pixel  size.  Leaf  area 
index  (LAI)  of  the  forest  was  estimated  with  data 
from  the  NOAA  (National  Oceanic  and  Atmos- 
pheric Administration)  Advanced  Very  High  Res- 
olution Radiometer  (AVHRR).  Daily  microcli- 
mate of  each  cell  was  estimated  from  ground  and 


satellite  data  and  interpolated  using  Ml  (  i  [M  a 
mountain roclimate  simulatoi  a  forest  ecosys- 
tem simulation  model,  FOREST-BGC,  was  used 
to  calculate  ET  and  PSN  daily  for  each  cell 
Ranges  of  estimated  LAI  (4-15),  El  (25-60  cm/yr), 
and  PSN  (9-20  Mg/ha/yr)  across  the  landscape 
follow  the  trends  expected  in  both  magnitude  and 
spalial  pallern  These  estimates  compared  well 
with  field  measurements  of  related  variables,  al- 
though absolute  validation  of  these  predictions  is 
not  now  possible  at  large  spatial  scales  (Author's 
abstract) 
W90-01371 


TRANSPIRATION  OF  MATURE  STANDS  OF 
SPRUCE  (PICEA  ABIES  (L.)  KARST.)  AS  ESTI- 
MATED BY  THE  TREE-TRUNK  HEAT  BAL- 
ANCE METHOD. 

Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia) 

Inst,  of  Forest  Ecology 

For   primary    bibliographic   entry   see    Field   4D 

W90-0I461 


MODELLING  FOREST  TRANSPIRATION 
FROM  CLIMATOLOGICAL  DATA. 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 
of  Physical  Geography 
A.  J.  Dolman,  and  J.  B.  Stewart. 
IN.  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.   p  319-327,  4  fig,  2  tab,    14  ref,   1   append 

Descriptors:  *Forest  hydrology,  'Transpiration, 
'Model  studies,  'Climatology,  Soil  water, 
Penman-Montieth  equation. 

A  method  is  described  which  yields  hourly  mete- 
orological values  from  climatological  data.  These 
hourly  data  are  used  to  predict  hourly  forest  tran- 
spiration with  the  Penman  Monteith  equation  and 
an  elaborate  submodel  of  surface  conductance. 
Comparison  with  measured  values  showed  good 
agreement.  The  need  for  soil  moisture  measure- 
ments is  removed  by  using  a  simple  water  balance 
model.  Estimates  of  soil  moisture  deficits  and  tran- 
spiration for  an  1 1  mo  period  showed  good  agree- 
ment with  measured  values.  A  comparison  with 
simpler  models  of  surface  conductance  showed  the 
need  to  include  both  soil  moisture  and  humidity 
feedbacks  in  models  of  surface  conductance.  (See 
also  W90-01432)  (Author's  abstract) 
W90-01462 


ESTIMATING  WATER  USE  BY  EUCALYPTUS 
GRANDIS  WITH  THE  PENMAN-MONTEITH 
EQUATION. 

South  African  Forestry  Research  Inst.,  Sabie. 
P.  J.  Dye. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  329-337,  3  fig,  2  tab,  4  ref. 

Descriptors:  'Forest  management,  'Forest  hydrol- 
ogy, 'Transpiration,  'Reforestation,  'Eucalyptus 
trees,    Penman-Montieth   equation,    South   Africa. 

A  conflict  exists  in  South  Africa  between  the  rising 
demands  for  both  water  and  forest  products  from 
relatively  small  high  rainfall  regions.  Detailed 
knowledge  of  transpiration  from  forest  canopies  is 
especially  needed  to  predict  the  hydrological  con- 
sequences of  afforestation.  The  Penman-Monteith 
equation  was  used  to  estimate  hourly  transpiration 
from  Eucalyptus  grandis,  the  most  widely  planted 
hardwood  species  in  South  Africa.  Micrometeoro- 
logical  data  above  the  canopy  were  collected  over 
one  yr,  and  supplemented  by  stomatal  conductance 
and  leaf  area  data.  Daily  water  use  was  estimated 
on  1 1  days  when  canopy  conductance  was  meas- 
ured, as  well  as  over  57  dry  winter  days  when 
canopy  conductance  could  be  estimated  from  am- 
bient vapor  pressure  deficit.  Mean  daily  water  use 
over  this  period  was  calculated  to  be  4.7  mm.  A 
sensitivity  analysis  of  the  Penman-Monteith  equa- 
tion on  a  typical  winter  day  suggested  that  hourly 
transpiration  can  be  predicted  from  ambient  hu- 


midity with  a  high  degree  of  accuracy    (Sec  also 

WW-OI432)  (Author's  abstract) 

W90-01463 


SEASONAL  VARIATION  OF  Radiahon  AM) 
ENERGY  BALANCES  is   a   hinoki  STAND, 

forest  and  Forest  Products  Research  Ins' 
(Japan)   Kansai  Branch 
S,  Han 

IN  Forest  Hydrology  and  Watershed  .Manage- 
rs m  International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology.  Walling- 
ford,  Oxfordshire.  UK  IAHS  Publication  No  167 
1987.  p  349-357,  4  fig,  I  tab.  8  ref. 

Descriptors:  'Evapotranspiration,  'forest  hydrol- 
ogy. 'Solar  radiation,  'Energy,  Seasonal  variation, 
Hinoki,  Japan. 

The  radiation  and  energy  balances  for  1980  over  a 
29-yr-old  hinoki  stand  are  presented.  The  total 
short-wave  radiation  received  by  the  stand  was 
partitioned  as  10.7%  reflected,  58.4%  for  the  net 
radiation  and  -30.9%  for  the  effective  long-wave 
radiation  on  annual  basis.  The  evapotranspiration 
was  calculated  by  the  energy  balance  Bowen  ratio 
method  for  114  days  between  April  and  October 
under  the  dry  canopy  condition.  Averaged  over 
the  period,  the  net  radiation  in  daytime  was  uti- 
lized for  the  evapotranspiration  of  45.8%  and  the 
sensible  heat  flux  of  54.2%,  and  the  heat  storage  in 
the  soil  was  negligibly  small  compared  with  other 
components  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01464 


USE  OF  LYSIMETER  MEASUREMENTS  FOR 
ESTIMATION  OF  THE  EVAPOTRANSPIRA- 
TION OF  PINE  FOREST  BY  BAGROV'S 
METHOD. 

Humboldt-Univ.  zu  Berlin  (German  DR.).  Sektion 
Physik. 
A  Helbig. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  357-363,  2  fig,  2  tab.  9  ref. 

Descriptors:  'Forest  hydrology,  'Evapotranspira- 
tion, 'Lysimeters,  Pine  trees,  East  Germany.  Hy- 
drologic budget. 

With  a  nonweighing  lysimeter  (surface  area  660  sq 
m,  soil  depth  4  m)  near  Magdeburg,  East  Germa- 
ny, the  components  of  water  balance  runoff  R  sub 
K  and  precipitation  P  sub  K  were  measured  for  a 
pine  forest  (Pinus  silvestns,  440  trees)  since  1974, 
and  yearly  mean  values  of  the  evapotranspiration 
ET  sub  K  were  estimated.  With  advancing  years 
the  evapotranspiration  ET  sub  K  increased  from 
293.6  mm/yr  (3  yrs  old)  to  528.8  mm/yr  (14  yrs 
old).  Simultaneously  the  evapotranspiration  ET 
sub  G  for  grass  vegetation  were  measured  by 
means  of  12  weighing  lysimeters.  Up  to  the  age  of 
seven  for  the  pine  forest  ET  sub  K  <  ET  sub  G 
was  observed.  Combined  with  the  computation  of 
the  potential  evapotranspiration  ET  sub  p  after 
Turc/Ivanov,  the  'effectiveness  parameter  n  sub  K" 
after  Bagrov  based  on  quotients  of  smoothed 
monthly  sums  P  sub  K/ET  sub  p  and  ET  sub  K/ 
ET  sub  p  was  estimated.  Knowledge  of  these  n  sub 
K  values  allowed  the  calculation  of  yearly  evapo- 
transpiration sums  of  pine  forests  from  P  and  ET 
sub  p  data  taking  into  consideration  their  age.  (See 
also  W90-01432)  (Author's  abstract) 
W90-01465 


RATIOS  OF  EDDY  TRANSFER  COEFFI- 
CIENTS OVER  THE  AMAZON  FOREST. 

Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos 
Campos  (Brazil). 

Y.  Viswanadham.  L.  D.  de  Abreu  Sa,  V.  D.  Silva 
Filho,  and  A.  O.  Manzi. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press.  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire.  UK.  IAHS  Publication  No.  167, 
1987.  p  365-373.  2  fig,  1  tab,  13  ref. 
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Descriptors:  'Meteorology,  *Eddy  diffusion, 
♦Forest  hydrology,  *Evapotranspiration,  *Amazon 
River,  *Brazil. 

Simultaneous  profile  and  eddy  flux  data  gathered 
over  the  Amazon  forest,  Brazil,  have  been  ana- 
lyzed to  find  values  of  the  nondimensional  func- 
tions phi  sub  M.HW  and  vertical  eddy  diffusivities 
K  sub  M,H,W  (the  subscripts  M,  H  and  W  repre- 
sent the  parameters  for  momentum,  heat  and  water 
vapor  transfer).  The  ratios  K  sub  H/K  sub  M  and 
K  sub  H/K  sub  W  are  obtained  from  phi  functions. 
The  phi  functions  and  ratios  of  eddy  diffusivities 
are  presented  over  a  stability  (Ri  =  Richardson 
number)  range  of  -1.0<Ri<0.25.  The  results 
show:  (1)  in  quasi-neutral  conditions  (- 
0.03<Ri<0.03),  the  inferred  values  of  phi  sub  M, 
phi  sub  H  and  phi  sub  W  are  1.28  +/-0.13,  0.53 
+  /-0.25  and  0.45  +/-0.15,  respectively;  (2)  the 
ratios  K  sub  H/K  sub  M,  K  sub  W/K  sub  M  and  K 
sub  H/K  sub  W  are  >  unity  in  unstable,  near 
neutral  and  slightly  stable  conditions;  and  (3)  K  sub 
H/K  sub  W  is  <  unity  for  Ri>0.04.  To  account 
for  the  anomalies  in  K's,  a  brief  discussion  is  pre- 
sented based  on  turbulent  transport  processes.  (See 
also  W90-01432)  (Author's  abstract) 
W90-01466 


SOIL  WATER  BALANCE  MODEL  FOR  PARTI- 
TIONING WATER  USE  AMONG  CROP  TREES, 
EVAPORATION,  AND  COMPETING  VEGETA- 
TION. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-01468 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
RAINFALL  AND  POTENTIAL  EVAPORATION 
IN  TUNISIA. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01545 


UNSATURATED  FLOW  INDUCED  BY  EVAPO- 
RATION AND  TRANSPIRATION. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For   primary   bibliographic   entry   see   Field   2G. 

W90-01598 


EVAPOTRANSPIRATION  FROM  URBAN 
AREAS. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

T.  R.  Oke,  H.  Cleugh,  and  S.  Grimmond. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  107-112 
1 1  ref. 

Descriptors:  *Evapotranspiration,  "Urban  areas, 
"Urban  hydrology,  Water  loss,  Hydrologic 
budget,  Energy  balance,  Mathematical  models, 
Statistical  models,  Hydrometeorology. 

Water  losses  from  cities  via  evapotranspiration  are 
almost  ignored  by  traditional  hydrology.  This  is 
attributable  to  the  often  reasonable  assumption  that 
this  term  is  negligible  during  the  storm  events  that 
tend  to  form  a  focus  of  attention  in  this  field.  A 
further  reason  is  the  difficulty  of  obtaining  evapo- 
transpiration measurements  or  estimates.  With  ref- 
erences to  data  gathered  from  modern  energy  and 
water  balance  field  projects,  it  is  shown  that  urban 
evapotranspiration  can  be  evaluated  using  micro- 
meteorological  techniques.  Models  to  determine 
the  evapotranspiration  flux  for  urban  areas  can  be 
divided  into  two  groups.  First,  those  which  consid- 
er evapotranspiration  as  one  flux  in  the  total  sur- 
face energy  balance.  These  are  one-,  two-  and 
quasi-three-dimensional  numerical  boundary  layer 
models.  The  convective  fluxes  are  often  parti- 
tioned using  a  static  moisture  availability  factor  or 
an  assumed  Bowen  ratio.  None  have  a  been  fully 
validated.  The  second  group  includes  simple  statis- 


tical algorithms  and  physically-based  models  utiliz- 
ing hydrometeorological  data  as  input.  The  latter 
includes  the  Penman-Monteith,  advection-aridity 
and  other  forms  of  the  Combination  Model.  These 
approaches  potentially  incorporate  terms  to  ac- 
count for  either  or  all  of  the  following  factors: 
energy  availability,  atmospheric  and  surface  vapor 
deficits,  roughness  effects,  stomatal  activity  and 
boundary  layer  dynamics.  Energy  and  water  bal- 
ance data  sets  gathered  in  Vancouver,  B.C.  are 
being  used  to  test  and  develop  such  models  for  use 
in  urban  areas.  (See  W90-016012)  (Lantz-PTT) 
W90-01624 


FACTORS  AFFECTING  CROP  COEFFICIENT 
WHEN  CALCULATING  CROP  EVAPOTRAN- 
SPIRATION. 

Water  Research  Centre,  Cairo  (Egypt). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-01844 


2E.  Streamflow  and  Runoff 


UNCERTAINTY  ANALYSIS  OF  RUNOFF  ESTI- 
MATES FROM  A  RUNOFF  CONTOUR  MAP. 

NSI  Technology  Services  Corp.,  Corvallis,  OR. 
B.  P.  Rochelle,  D.  L.  Stevens,  and  M.  R.  Church. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No 
3,  p  491-498,  June  1989.  5  fig,  4  tab,  16  ref. 

Descriptors:  *Runoff  forecasting,  *Hydrologic 
maps,  "Uncertainty,  "Rainfall-runoff  relationships, 
"Acid  rain  effects,  Watersheds,  Computer  models. 

The  U.S.  Environmental  Protection  Agency 
(EPA)  in  cooperation  with  the  U.S.  Geological 
Survey  (USGS)  conducted  an  analysis  to  quantify 
the  uncertainty  associated  with  interpolating 
runoff  to  specific  sites  using  a  runoff  contour  map. 
Runoff  was  interpolated  to  93  gaged  watersheds 
from  a  runoff  contour  map  using  (1)  hand  interpo- 
lation to  the  watershed  outlet,  (2)  a  computer 
interpolation  to  the  watershed  outlet,  and  (3)  hand 
interpolation  to  the  watershed  centroid.  The  inter- 
polated values  were  compared  to  the  actual  gaged 
values  and  found  that  there  was  a  bias  in  the 
average  interpolated  value  for  runoff  estimated  at 
basin  outlets,  with  interpolated  values  being  less 
than  the  actual.  No  significant  difference  was 
found  between  the  hand  interpolation  method  and 
the  computer  interpolation  method  except  that  the 
computer  method  tended  to  have  higher  variability 
due  to  factors  inherent  to  the  software  used.  There 
were  no  strong  spatial  correlations  or  regional 
patterns  in  the  runoff  interpolations,  which  indi- 
cates that  there  are  no  regional  biases  introduced  in 
the  development  of  the  contour  map.  Runoff  could 
be  estimated,  on  the  average,  within  approximately 
8.9  cm  (3.5  in;  15%)  of  the  measured  value  using 
the  three  methods.  The  results  of  this  work  indi- 
cate that  runoff  contour  maps  can  be  used  in 
regional  studies  to  estimate  runoff  to  ungaged  sys- 
tems with  quantifiable  uncertainty.  (Author'  ab- 
stract) 
W90-00962 


EFFECT  OF  SULFOMETURON  METHYL  ON 
GROUND  WATER  AND  STREAM  QUALITY  IN 
COASTAL  PLAIN  FOREST  WATERSHEDS. 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-00977 


AUTO-CAD-BASED  WATERSHED  INFORMA- 
TION SYSTEM  FOR  THE  HYDROLOGIC 
MODEL  HEC-1. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 
T.  J.  Cline,  A.  Molinas,  and  P.  Y.  Julien. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  641-652,  June  1989.  9  fig,  9  tab,  13  ref.  US 
Army  Research  Grant  no.  ARO/DAAL  03-86-K- 
0175. 

Descriptors:  "Rainfall-runoff  relationships,  "Data 
storage  and  retrieval,  "Hydrologic  models,  "Com- 
puter models,  "Watersheds,  "Model  studies,  "Wa- 
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tershed     information     system,      "Computer-aided 
design,  Information  systems. 

A  microcomputer  based  Watershed  Information 
System  (W.I.S.)  was  developed  to  assist  in  the 
preparation  of  input  files  for  the  hydrologic  simu- 
lation model  HEC-1.  This  system  consists  of  three 
phases.  Phase  I  utilizes  the  capabilities  of  Auto- 
CAD version  9  and  three  programs,  BASINS, 
PLANES,  and  CHANNELS,  to  extract,  organize, 
and  display  watershed  data.  Phase  II  uses  the  pro- 
gram CN  to  calculate  some  HEC-1  parameter 
values.  Phase  II  utilizes  the  program  HECUP- 
DATE  to  create  HEC-1  input  files.  The  system 
input  includes  topographic,  soils,  land  use,  water- 
shed geometry  data,  and  a  skeletal  HEC-1  input 
file.  Output  from  the  system  includes  a  summary 
User  Reference  File,  a  Soils  File,  a  Land  Use  File, 
a  Watershed  Geometry  File,  a  Curve  Number  File, 
and  a  HEC-1  input  file,  which  is  ready  to  run.  The 
W.I.S.  has  been  applied  to  Macks  Creek  Water- 
shed in  southwest  Idaho.  (Author's  abstract) 
W90-00980 


SAGEBRUSH  RANGELAND  HYDROLOGY 
AND  EVALUATION  OF  THE  SPUR  HYDROL- 
OGY MODEL. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
B.  P.  Wilcox,  C.  L.  Hanson,  J.  R.  Wight,  and  W. 
H.  Blackburn. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No 
3,  p  653-665,  June  1989.  9  fig,  4  tab,  34  ref. 

Descriptors:  "Rainfall-runoff  relationships,  "Hy- 
drologic models,  "Computer  models,  "Watersheds, 
"Model  studies,  "Sagebrush,  Rangeland,  Runoff, 
Idaho. 

An  excellent  hydrologic  record  on  sagebrush 
rangeland  has  been  developed  at  the  Reynolds 
Creek  Experimental  Watershed  in  southwestern 
Idaho.  The  objectives  of  this  paper  were  two-fold: 
(1)  to  analyze  and  describe  the  hydrologic  record 
(8-18  years)  from  four  sagebrush  watersheds  (1-83 
ha);  and  (2)  to  evaluate  the  hydrology  components 
of  SPUR  (Simulation  of  Production  and  Utilization 
of  Rangelands),  a  comprehensive  rangeland  model. 
The  watersheds  represents  a  gradient  in  elevation 
(1180-1658  m)  and  precipitation  (240-350  mm/yr). 
Runoff  was  a  small  fraction  (<2%)  of  the  total 
water  budget  for  all  of  the  watersheds.  It  occurred 
very  infrequently  at  the  three  lower  elevation  wa- 
tersheds: Summit,  Flats,  and  Nancy  Gulch.  At 
Lower  Sheep,  the  highest  elevation  watershed, 
runoff  occurred  most  years  for  a  period  of  1  to  17 
weeks  in  the  winter.  Frozen  soil  combined  with 
rainfall  or  snowmelt  was  associated  with  most  of 
the  runoff  from  Flats  and  Nancy  Gulch.  At 
Summit  summertime  thunderstorms  produced  all 
of  the  runoff.  The  average  annual  sediment  yield 
from  all  of  the  watersheds  was  low  (17-950  kg/ha). 
It  was  highest  from  Summit,  which  had  well  de- 
veloped alluvial  channels  and  very  steep  slopes. 
SPUR  was  able  to  simulate  runoff  with  reasonable 
accuracy  only  at  Summit,  where  frozen  soils  were 
not  a  factor.  There  was  poor  correlation  between 
predicted  and  actual  annual  sediment  loss.  The 
model  tended  to  over-predict  evapotranspiration 
early  in  the  growing  season  and  under-predict  it  in 
the  late  summer.  (Author's  abstract) 
W90-00981 


ANAEROBIC  BIODEGRADATION  OF  POLY- 
CHLORINATED  BIPHENYLS  IN  HUDSON 
RIVER  SEDIMENTS  AND  DREDGED  SEDI- 
MENTS IN  CLAY  ENCAPSULATION. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-00993 


ENERGY-FLOW  RESPONSE  MODELS  FOR 
EVALUATION  OF  ALTERED  RIPARIAN 
VEGETATION  IN  THREE  SOUTHEAST  ALAS- 
KAN STREAMS. 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,  Soil  and 

Entomological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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W90-00994 


IMPACT  OF  HIGHWAY  CONSTRUCTION  ON 
LEAF  PROCESSING  IN  AQUATIC  HABITATS 

OF  EASTERN  TENNESSEE. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01016 


RIVER-GROUNDWATER  RELATIONSHIPS  IN 
THE  LOWER  PARTS  OF  THE  NETHER- 
LANDS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01019 


EVALUATION  OF  RAINFALL-DISCHARGE 
MODELS  WITH  DISCRIMINATION. 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
M.  H.  Khan. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  63-78,  Jun    1989.   6  fig,   3   tab,   6   ref,   append. 

Descriptors:  *Rainfall-runoff  relationships,  'Math- 
ematical  models,  *Model  studies,  Rainfall-dis- 
charge models,  Performance  evaluation,  Catch- 
ment areas. 

Two  techniques  for  evaluating  model  performance 
of  rainfall-discharge  models,  between  or  above 
prescribed  flow  rates,  are  proposed.  In  the  first,  the 
range  of  the  observed  discharge  is  divided  into 
bands,  whose  limits  are  defined  in  terms  of  frac- 
tions of  the  highest  recorded  peak.  For  a  given 
band,  the  model  performance  is  calculated  consid- 
ering only  the  observed  discharge  values  occurring 
within  that  band,  and  comparing  with  the  corre- 
sponding simulated  discharges.  In  the  other 
method,  the  model  performance  is  evaluated  by 
considering  only  the  discharge  values  above  each 
threshold  level  and  the  corresponding  computed 
discharges.  Within  each  band,  or  above  each 
threshold,  any  standard  criterion  of  fitting  may  be 
used.  Although  the  model  performances  evaluated 
without  discrimination  of  flow  magnitudes  are 
comparable  in  the  two  methods  of  fitting,  the 
performances  evaluated  above  the  45%  threshold 
level  are  better  in  the  second  method  than  the  first. 
The  volumetric  errors  in  both  methods  of  fitting, 
as  exhibited  by  RFV  (ratio  of  (computed  to  ob- 
served) flow  volumes),  are  mainly  associated  with 
low  flow  rates.  This  suggests  where  a  modification 
of  the  model  might  be  considered.  (Sand-PTT) 
W90-01020 


EVALUATION  OF  HYDROLOGICAL  AND  BI- 
OLOGICAL INFLUENCES  ON  C02  FLUXES 
FROM  A  KARST  STREAM. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

K.  J.  Hoffer-French,  and  J.  S.  Herman. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  189-212,  Jun   1989.   11   fig,  3  tab,  33  ref.  NSF 
grant  EAR-84-17122. 

Descriptors:  *Geomorphology,  'Hydrobiology, 
*Water  chemistry,  *Karst  hydrology,  ♦Geochem- 
istry, 'Travertine,  *Calcite  precipitation,  "Carbon 
dioxide,  Seasonal  variation,  Virginia,  Streams. 

C02  exchange  is  the  fundamental  process  that 
drives  calcite  precipitation  in  a  spring-fed  traver- 
tine-depositing stream  located  in  Augusta  County, 
Virginia.  Groundwater  issuing  at  the  surface 
springs  that  feed  the  stream  is  supersaturated  with 
respect  to  atmospheric  C02.  C02  flux  along  the 
stream  is  attributed  to  physical  outgassing  caused 
by  the  steep  concentration  gradient  between  C02 
dissolved  in  the  stream  water  and  its  partial  pres- 
sure in  the  atmosphere.  The  stream  water  is  so  rich 
in  C02  that  biological  cycling  does  not  significant- 
ly alter  the  mass  flux.  Outgassing  is  enhanced  by 
hydrological  agitation  at  the  cascades.  The  local 
flux  of  C02  from  the  stream  is  greatest  during  the 
summer  and  fall.  During  those  times,  outgassing  is 
driven  by  high  dissolved  C02  concentrations  in 


the  streams,  warm  temperatures,  and  low  stream 
discharge.  Seasonally,  variations  in  the  net  flux  of 
C02  from  Falling  Spring  Run  are  minor.  Outgass- 
ing drives  the  solution  to  high  degrees  of  supersa- 
turation  with  respect  to  calcite,  yet  calcite  precipi- 
tation does  not  occur  until  the  solution  attains 
concentrations  near  5  times  supersaturation,  high 
enough  to  overcome  kinetic  inhibition.  Precipita- 
tion is  greatest  along  the  cascades  where  hydrolo- 
gical agitation  drives  rapid  loss  of  C02  and  where 
benthic  algal  and  moss  mats  and  the  travertine 
itself  provide  fresh  surfaces  for  crystal  growth. 
Calcite  precipitation  is  greatest  in  the  summer  and 
fall  when  the  local  C02  flux  is  greatest.  (Author's 
abstract) 
W90-01025 


USING  HISTORICAL  DATA  IN  NONPARAME- 
TRIC  FLOOD  ESTIMATION. 

Waikato  Univ.,  Hamilton  (New  Zealand)  Dept.  of 

Earth  Sciences. 

W.  E.  Bardsley. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 

p  249-255,  Jun  1989.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Flood  forecasting,  'Design  floods, 
♦Flood  data,  *Flood  discharge,  'Historic  floods, 
•Paleohydrology,  Yangtze  River,  China. 

In  recent  years,  a  nonparametric  approach  to 
design  flood  analysis  has  emerged  which  is  based 
on  estimating  the  whole  distribution  of  annual 
flood  maxima  from  standard  hydrological  records. 
A  simple  modification  is  suggested  for  incorporat- 
ing historical  or  paleoflood  data  as  well.  The  re- 
sulting analysis  is  somewhat  different  from  the 
parametric  alternative  in  that  it  may  not  prove 
possible  to  estimate  within  a  'data  gap'  which  may 
appear  between  the  magnitudes  of  the  largest 
modern  floods  and  historical/paleoflood  events.  It 
is  a  matter  of  personal  philosophy  whether  such 
gaps  represent  a  true  indication  of  the  state  of 
knowledge  or  are  simply  a  disadvantage  not  expe- 
rienced by  parametric  methods.  An  illustrative  ex- 
ample is  given  using  recent  and  historical  flood 
data  from  the  Yangtze  River.  (Author's  abstract) 
W90-01028 


GEOSTATISTICAL  TOOL  FOR  DROUGHT 
MANAGEMENT. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  Rouhani,  and  K.  A.  Cargile. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 

p  257-266,  Jun  1989.  4  fig,  1  tab,  12  ref.  NSF  grants 

ECE-8503897  and  INT-8702264. 

Descriptors:  'Drought,  'Water  management, 
'Streamflow  forecasting,  'Reservoir  operation, 
'Statistical  methods,  Georgia,  Kriging. 

Drought  lead  time  is  a  useful  tool  to  enable  local 
reservoir  operators  to  predict  the  possibility  of  the 
occurrence  of  a  hydrological  drought.  Universal 
time  kriging,  a  geostatistical  technique,  can  be  used 
to  predict  streamflows  in  low-flow  seasons  to  yield 
an  estimate  of  drought  lead  time  for  a  given  oper- 
ating policy  and  initial  conditions.  This  is  an  indi- 
cator of  the  severity  of  an  approaching  drought. 
The  case  study  concerns  a  hypothetical  reservoir 
in  western  Georgia.  This  area  has  experienced  a 
number  of  drought  periods  in  recent  years.  Using 
the  actual  and  the  estimated  data,  drought  lead 
times  for  different  initial  storage  values  are  calcu- 
lated. The  comparison  indicates  that  the  proposed 
procedure  yields  reliable  estimates  of  drought  lead 
time.  (Author's  abstract) 
W90-01029 


DETERMINING  RUNOFF  ROUTING  MODEL 
PARAMETERS  WITHOUT  RAINFALL  DATA. 

Wollongong  Univ.  (Australia).  Dept.  of  Civil  and 

Mining  Engineering. 

M.  J.  Boyd,  and  M.  C.  Bufill. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 

p  281-294,  Jun  1989.  5  fig,  5  tab,  12  ref. 

Descriptors:  'Routing,  'Hydrologic  models, 
•Model  studies,  'Runoff,  'Rainfall-runoff  relation- 
ships, 'Streamflow,  Storage  reservoirs,  Hyeto- 
graphs,    Mathematical    models,   Catchment   areas. 


When  the  parameters  of  runoff  routing  models  are 
derived    from    recorded    rainfall    and    streamflow 
data,  the  errors  present  in  the  data  introduce  un- 
certainty into  the  parameter  estimate     I 
likely  to  be  greater  in  the  rainfall  record  because  it 
represents  a  point  sample  of  the  spatially  varying  , 
rainfall,  and  subtraction  of  the  assumed  time-vary-  i 
ing   infiltration   losses   adds   further  error   to   the 
effective    rainfall    hyetograph     There   are   advan-  I 
tages,   therefore,   in   determining   the   parameter*  ! 
from  the  streamflow  record  alone,  without  rainfall 
data.  In  some  cases,  where  the  catchment  can  be 
represented  by  a  single  reservoir,  the  parameters  of  | 
the  model  can  be  determined  directly  from  the 
hydrograph  recession.  Four  methods  for  deriving 
the  lag  parameters  of  linear  and  nonlinear  reser- 
voirs from  hydrograph  recession  are  assessed  using  | 
data  from  two  small  urban  catchments.  The  meth- 
ods were  found  to  give  consistent  parameter  esti- 
mates for  each  event.   Parameters  determined  in 
this  way  are  shown  to  give  good  reproduction  of  I 
recorded  hydrographs  when  applied  to  the  effec- 
tive rainfall  hyetograph.  (Author's  abstract) 
W9O-0103I 


MONTE  CARLO  COMPARISON  OF  PARA- 
METRIC AND  NONPARAMETRIC  ESTIMA- 
TION OF  FLOOD  FREQUENCIES. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

K.  Adamowski. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  295-308,  Jun  1989.  3  fig,  3  tab,  18  ref. 

Descriptors:  'Model  studies,  'Flood  frequency, 
'Flood  data,  'Monte  Carlo  method,  Frequency 
analysis,  Comparison  studies,  Estimating. 

The  relationship  of  flood  magnitude  to  frequency 
of  occurrence  can  be  estimated  from  observed 
annual  flood  data  by  the  parametric  method  of 
fitting  any  of  various  theoretical  distributions  (e.g., 
Log-Pearson  Type  III)  to  the  data,  or  by  fitting  the 
nonparametric  method,  which  does  not  require  a 
distributional  assumption.  The  fixed  and  variable 
kernel  nonparametric  methods  are  investigated  and 
compared  using  a  Monte  Carlo  simulation  tech- 
nique. It  is  concluded  that  nonparametric  methods 
are  accurate,  uniform,  and  particularly  suitable  for 
multimodal  data.  In  addition,  the  variable  kernel 
method  provides  more  accurate  estimates  of  the  i 
tail  of  a  distribution.  (Author's  abstract) 
W90-01032 


WATER  CHEMISTRY  AND  ISOTOPE  STUDY 
OF  STREAMS  AND  SPRINGS  IN  NORTHERN 
CHILE. 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-01034 


COMPOSITION  AND  SEASONAL  VARI- 
ATIONS OF  THE  CHLOROPHYLLIC  PIG- 
MENT IN  PHYTOBENTHOS  ASSEMBLAGES 
OF  THE  TER  RIVER  OVER  A  NINE-MONTH 
PERIOD  (COMPOSICION  Y  CICLO  DE  PIG 
MENTOS  CLOROFILICOS  EN  LAS  POBLA- 
CIONES  DEL  FITOBENTOS  DEL  RIO  TER 
DURANTE  UN  PERIODO  DE  NUEVE  MESES). 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01056 


GEOCHEMICAL    FEATURES    OF    THE    TER 
RIVER  WATERSHED  (NE  SPAIN). 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-01057 


SEASONAL  OCCURRENCE  OF  CONIDIA  OF 
AQUATIC  HYPHOMYCETES  (FUNGI)  IN 
LEES  CREEK,  AUSTRALIAN  CAPITAL  TERRI- 
TORY. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 
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W90-01066 


SOIL  HYDROPHOBIC  EFFECTS  ON  INFIL- 
TRATION AND  CATCHMENT  RUNOFF. 

Department  of  Primary  Industries  and  Energy, 
Canberra  (Australia).  Bureau  of  Rural  Resources. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-01072 


FIELD  MEASUREMENT  AND  ASSOCIATED 
CONTROLLING  FACTORS  FOR  GROUND- 
WATER SEEPAGE  IN  A  PIEDMONT  IM- 
POUNDMENT. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-01073 


EXPERIMENTAL  ANALYSIS  OF  RESERVOIR 
RELEASE  WAVE  ROUTING  IN  UPLAND 
BOULDER  BED  RIVERS. 

Birmingham  Univ.  (England).  School  of  Earth  Sci- 

:nces. 

0.  J.  Gilvear. 

rlydrological  Processes  HYPRE3,  Vol.  3,  No.  3,  p 

'61-276,  Jul-Sep  1989.  12  fig,  3  tab,  9  ref. 

Descriptors:  'Routing,  *Flood  routing,  *Regulated 
low,  *Reservoir  releases,  "Channel  morphology, 
-lood  forecasting,  Dams,  Flow  characteristics. 

Reservoir  release  wave  routing  during  33  con- 
rolled  reservoir  releases,  along  15  upland  boulder 
>ed  river  channel  reaches,  on  five  different  regulat- 
:d  rivers  were  monitored  to  assess  the  importance 
)f  river  channel  roughness  and  reservoir  release 
nagnitude  on  reservoir  release  wave  speed.  Wave 
peeds  varied  between  0.52  and  3.01  m/s.  Reser- 
'oir  release  wave  translation,  steepening,  and  at- 
enuation  occurred.  With  high  channel  roughness 
'alues  reservoir  release  wave  arrival  speed  is  re- 
arded  in  comparison  to  peak  stage  and  wave 
teepening  occurs,  but  with  a  reduction  in  channel 
oughness  reservoir  release  wave  front  arrival  is 
ccelerated  producing  attenuation.  The  threshold 
letween  reservoir  release  wave  front  attenuation 
nd  steepening  occurs  at  a  pre-release  discharge/ 
hannel  width  of  approximately  0.1,  an  index  of 
hannel  roughness.  Comparison  of  observed  and 
alculated  reservoir  release  wave  speeds  on  the 
liver  Washburn,  Yorkshire,  indicated  the  difficul- 
y  of  accurately  predicting  flood  wave  movement 
i  upland  boulder  bed  channels  using  existing  pre- 
liction  equations.  The  calculated  values,  however, 
evealed  systematic  error  with  pre-release  dis- 
harge  and  reservoir  release  magnitude.  Apparent- 
ly the  equations  fail  to  account  for  the  effects  of 
ligh  channel  roughness  together  with  pressure 
radient  forces,  induced  by  rapid  rates  of  stage 
hange  on  the  rising  limb  of  reservoir  releases.  In 
rder  to  predict  reservoir  release  wave  movement 
i  regulated  rivers  accurately,  hydraulic  studies 
eed  to  be  undertaken  and  pre-release  discharges 
rescribed  to  determine  desired  reservoir  release 
rave  routing  behavior.  Manipulation  of  the  reser- 
oir  release  pattern  at  the  dam  alone,  cannot  dic- 
ue  reservoir  release  wave  front  form  downstream 
r  wave  speed.  (Author's  abstract) 
V90-01076 


1ANAGEMENT  AND  CONTROL  OF  URBAN 
1UNOFF  QUALITY. 

liddlesex  Polytechnic,  Enfield  (England).  Urban 

'ollution  Research  Center. 

:or   primary   bibliographic   entry   see   Field    5G. 

^90-01079 


XPERIMENTAL  ASSESSMENT  OF  RATES 
>F  NITRATE  REMOVAL  BY  RIVER  BED 
EDIMENTS. 

or  primary  bibliographic  entry  see  Field  5B. 
^90-01095 


FFECT  OF  MINERAL  SUBSTRATE  HARD- 
>ESS  ON  THE  POPULATION  DENSITY  OF 
PILITHIC  MICROORGANISMS  IN  TWO  ON- 
ARIO  RIVERS. 


University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01113 


OPERATIONAL  IMPLEMENTATION  OF  A 
FLOOD  FORECAST  (MISE  EN  OEUVRE 
OPERATIONNELLE  D'UNE  PREVISION  DES 
CRUES). 

Ministere   de   l'Environnement,    Neuilly-sur-Seine 

(France). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01128 


FIRST  DIAGNOSTICS  OF  A  DRAINAGE  AREA 
RELATING  TO  A  FLOOD  WARNING  (PRE- 
MIERS DIAGNOSTICS  D'UN  BASSIN  VER- 
SANT  POUR  UNE  ANNONCE  DE  CRUE). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 

Mathematique. 

J.  M.  Masson. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 

375-380,  1988.  1  tab,  6  ref.  English  summary. 

Descriptors:  *Flood  forecasting,  "Drainage  area, 
*Rainfall-runoff  relationships,  "Flow  rates,  Flood 
flow,  Rainfall  intensity,  Data  acquisition,  Hydro- 
logic  systems. 

After  underlining  the  importance  and  rapidity  of 
floods  depending  on  possible  occurrences  of  heavy 
rainfall  and  the  characteristics  of  the  drainage  area, 
the  specific  nature  of  various  floods  is  examined. 
The  inventory,  acquisition  and  analysis  of  the 
available  data,  as  well  as  a  site  inspection  are 
necessary  to  specify  the  required  and  possible  peri- 
ods of  time,  as  well  as  the  time  intervals  to  be 
taken  into  consideration.  An  ordinary  hydrological 
method  is  proposed  for  forecasting  the  flow  rates 
from  rain.  This  method  uses  only  two  parameters 
from  which  it  is  possible  to  assess  the  variation 
depending  on  the  scale  and  nature  of  the  floods. 
(Author's  abstract) 
W90-01129 


STUDY  CONCERNING  THE  RAPID  FLOW  OF 
FLOOD  WATERS  IN  A  SMALL  CATCHMENT 
AREA  OF  A  FORESTED  ZONE  IN  BRITTANY 
(ETUDE  DE  LA  FORMATION  DE  L'ECOULE- 
MENT  RAPIDE  DE  CRUE  DANS  UN  PETIT 
BASSIN-VERSANT  FORESTIER  BRETON). 
Laboratoire  de  Geographie  Physique,  Meudon- 
Bellevue  (France). 
C.  Cosandey. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
381-383,  1988.  2  fig,  1  tab,  12  ref.  English  summa- 
ry- 
Descriptors:  *Rainfall-runoff  relationships,  "Sur- 
face-groundwater  relations,  *Forest  watersheds, 
*Flood  flow,  "Brittany,  "Groundwater  level, 
Catchment  basins,  Water  table,  Flow  rates,  Satura- 
tion zone,  Rainfall. 

The  relationship  between  the  basic  flow  rate  of  a 
water  course-which  depends  on  the  state  of  the 
groundwater  table-and  the  significance  of  surface 
water  are  interpreted  in  various  ways.  Some  au- 
thors place  emphasis  on  the  fact  that  the  expansion 
of  saturated  zones  at  the  bottom  of  the  vale  is 
conditioned  by  the  groundwater  table  and  others 
emphasize  that  the  state  of  the  groundwater  table 
attests  to  the  general  state  of  the  basin;  namely  the 
hydrologic  reserve  and  the  hydrous  state  of  the 
soils.  Studies  conducted  for  three  years  in  a  small 
catchment  basin  in  a  forested  granite  area  of  Britta- 
ny have  concluded  that  no  Horton  type  surface 
irrigation  exists  on  the  valley  flanks.  The  rapid 
flow  of  flood  waters,  therefore,  is  explained  by 
rainfall  in  the  saturated  zones  of  the  bottom  vale 
whose  expansion  is  directly  connected  to  the  state 
of  the  groundwater  table.  (Author's  abstract) 
W90-01130 


PRACTICAL  COMPARISON  OF  FLOOD 
FORECAST  METHODS.  EXAMPLE  OF  THE 
AVEYRON  RIVER  (COMPARAISON  PRA- 
TIQUE DE  METHODES  DE  PREVISION  DE 
CRUE.  EXEMPLE  DE  L'AVEYRON). 


Streamflow  and  Runoff — Group  2E 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01131 


REAL  TIME  DECISION  PROCEDURES  RE- 
LATING TO  FLOOD  FORECASTING  (LES 
PROCEDURES  DE  DECISION  EN  TEMPS 
REEL  POUR  LA  PREVISION  DES  CRUES). 

Centre  d'Enseignement  et  de  Recherche  pour  la 
Gestion  des  Ressources  Naturelles  et  l'Environne- 
ment, Paris  (France). 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01132 


COMOD:  SELECTOR  SOFTWARE  FOR  DIF- 
FUSING WAVE  MODELS  AND  THEIR  CHAR- 
ACTERISTICS (C.O.M.O.D.:  LOGICIEL  DE 
CHOIX  DE  MODELES  D'ONDES  DIFFU- 
SANTES  ET  DE  LEURS  CARACTERISTIQUES). 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01135 


COMPUTERIZATION  OF  THE  BACHET 
METHOD  (INFORMATISATION  DE  LA 
METHODE  BACHET). 

Laboratoire      National      d'Hydraulique,      Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01136 


PROPAGATION  OF  FLOODS  WITH  THE 
CONSTRAINED  LINEAR  SYSTEM  (CLS). 
REAL  TIME  APPLICATION  IN  THE  FORE- 
CAST INFORMATION  SYSTEM  (PROPAGA- 
TION DES  CRUES  AVEC  LE  CONSTRAINED 
LINEAR  SYSTEM  (CLS):  APPLICATION  EN 
TEMPS  REEL  DANS  LE  SYSTEME  INFORMA- 
TIQUE  DE  PREVISION). 

LHF,  6,  Rue  de  Lorraine,  38130  Echirolies, 
France. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01137 


ADDITIONAL  RESULTS  CONCERNING  THE 

SPATIAL  DISTRIBUTION  OF  RAINFALL  AND 

ITS   ROLE  IN  THE  TRANSFORMATION   OF 

RAINFALL-RUNOFF      (LA       DISTRIBUTION 

SPATIALE    DES    PRECIPITATIONS    ET   SON 

ROLE  DANS  LA  TRANSFORMATION  PLUIE- 

DEBIT). 

Institut  de  Mecanique  de  Grenoble.  Saint-Martin 

d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01140 


INFLUENCE  OF  ABIOTIC  FACTORS  AND 
DENSITY-DEPENDENT  MECHANISMS  ON 
BETWEEN-YEAR  VARIATIONS  IN  A  STREAM 
INVERTEBRATE  COMMUNITY. 

Facultes   Universitaires   Notre-Dame  de   la   Paix, 

Namur    (Belgium).    Unite    d'Ecologie    des    Eaux 

Douces. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01153 


DIEL  ACTIVITY  OF  GAMMARUS  PULEX 
(CRUSTACEA)  IN  A  SOUTH  SWEDISH 
STREAM:  COMPARISON  OF  DRIFT 
CATCHES  VS  BAITED  TRAPS. 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01156 


UPSTREAM  MIGRATION  BY  THE  INVASIVE 
SNAIL,  PHYSA  ACUTA,  IN  CAPE  TOWN, 
SOUTH  AFRICA. 

Natal     Univ.,     Pietermaritzburg     (South     Africa). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01169 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


ESTIMATION  OF  THK  SURFACE  RUNOFF 
AND  ITS  SUSPENDED  LOAD  IN  SOME 
MAJOR  WORLD  RIVER  BASINS  (ESTIMA- 
TION DE  L'FX'OULEMENT  SUPERFICIEE  ET 
DE  SA  CHARGE  EN  SUSPENSION  SUR  QUEL- 
QUES  GRANDS  BASSINS  FEUVIAUX  DU 
MONDE). 

Centre    National    de    la    Recherche    Scientifique, 
Strasbourg  (France).  Centre  de  Sedimentologie  et 
de  Geochimie  de  la  Surface. 
J.-L.  Probst,  and  N.  Sigha. 

Comptes  Rendus  de  I'Academie  des  Sciences 
(Serie  2)  CRASEV,  Vol.  309,  No.  4,  p  357-363, 
June  1989.  1  tab,  30  ref. 

Descriptors:  *River  basins,  *Rivers,  *Surface 
runoff,  *Sediment  load,  'Fourier  analysis,  Sedi- 
ment transport. 

Twenty-six  major  world  rivers  were  examined  to 
estimate  the  yearly  average  contribution  of  the 
surface  runoff  to  the  river  discharge,  using  the 
spectral  analysis  of  Fourier  applied  to  the  time 
series  of  mean  monthly  discharges.  The  river-sus- 
pended sediment  transports  were  used  to  calculate 
the  concentration  in  surface  runoff.  On  a  global 
scale,  these  results  allow  assessment  of  the  surface 
runoff  intensity  over  the  entire  world  and  the 
calculation  of  its  suspended  load.  (Author's  Ab- 
stract) 
W90-01174 


DIEL  FLUCTUATIONS  IN  BACTERIAL  AC- 
TIVITY ON  STREAMBED  SUBSTRATA 
DURING  VERNAL  ALGAL  BLOOMS:  EF- 
FECTS OF  TEMPERATURE,  WATER  CHEMIS- 
TRY, AND  HABITAT. 

Academy    of   Natural    Sciences    of   Philadelphia, 
Avondale,   PA.   Stroud   Water   Research   Center. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-01187 


NUTRIENT  CONCENTRATION-STREAM  DIS- 
CHARGE RELATIONSHIPS  DURING  STORM 
EVENTS  IN  A  FIRST-ORDER  STREAM. 

Bucknell  Univ.,  Lewisburg,  PA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01276 


DETERMINATION  OF  NUTRIENT  UPTAKE 
KINETIC  PARAMETERS:  A  COMPARISON  OF 
METHODS. 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01290 


LITTER  CONSUMPTION  BY  INVERTE- 
BRATES FROM  AN  AUSTRALIAN  TROPICAL 
RAINFOREST  STREAM. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01303 


EPILITHIC  ALGAL  COMMUNITIES  FROM 
RIVER  SEGURA  BASIN,  SOUTHEASTERN 
SPAIN. 

Murcia  Univ.  (Spain).  Dept.  de  Biologia  Vegetal. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01304 


GROWTH  OF  MACROPHYTES  AND  ECOSYS- 
TEM CONSEQUENCES  IN  A  LOWLAND 
DANISH  STREAM. 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01315 


DECOMPOSITION  OF  LEAF  LITTER  EX- 
POSED TO  SIMULATED  ACID  RAIN  IN  A 
BUFFERED  LOTIC  SYSTEM. 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01316 


MACROINVERTEBRAIE  MOVEMENTS   IN   A 
LARGE  EUROPEAN  RIVER. 

Lyon- 1  Univ.,  Villeurbanne  (France),  I.ab  d'Eco- 

logic  des  Faux  Douccs 

For  primary  bibliographic  entry  see  Field  2H 

W90-OI3I7 


EXPERIMENTAL  COLONIZATION  OF  SAND, 
GRAVEL  AND  STONES  BY  MACROINVERTE- 
BRATES  IN  THE  ACHERON  RIVER,  SOUTH- 
EASTERN AUSTRALIA. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy- 

For  primary  bibliographic  entry  sec-  Field  2H 
W90-01318 


ADSORPTION  AND  RELEASE  OF  AMINO 
ACIDS  FROM  EPILITHIC  BIOFILMS  IN 
STREAMS. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick) 
For  primary  bibliographic  entry  see  Field  2H 
W90-01324 


CHARACTERIZATION 

ALPINE-SUBALPINE 

COLORADO     ROCKY 


HYDROCHEMICAL 
OF      ALPINE       AND 
STREAM      WATERS, 
MOUNTAINS,  U.S.A. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-01339 


CLUSTER  ANALYSIS  AS  APPLIED  TO  RE- 
GIONAL FLOOD  FREQUENCY. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
D.  H.  Burn. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  567- 
582,  September  1989.  4  fig,  3  tab,  11  ref,  append. 

Descriptors:  'Flood  frequency,  'Flood  basins, 
'Statistics,  'Network  design.  Flood  plain  manage- 
ment, On-site  data  collections,  Data  transmission, 
Flood  data,  Flood  recurrence  interval,  Flood  flow, 
Flood  profiles,  River  basins.  Model  studies,  Model 
testing,  Mathematical  studies,  Algorithms,  Homo- 
geneity, Canada. 

A  statistical  technique  for  delineating  groups  of 
stations  to  be  considered  a  region  for  regional 
flood  frequency  analysis  is  presented.  The  tech- 
nique, which  utilizes  cluster  analysis,  allows  the 
inclusion  of  a  diversity  of  factors  which  might  be 
considered  to  be  of  relevance  when  seeking  sta- 
tions in  differing  basins  having  similar  extreme 
flow  characteristics.  The  method  incorporates  both 
a  basin  similarity  measure,  imbedded  in  the  cluster- 
ing algorithm,  and  a  regional  homogeneity  meas- 
ure used  to  evaluate  station  partitionings  obtained 
from  the  clustering  algorithm.  The  result  is  that 
groups  of  stations  are  identified  that  can  be  consid- 
ered sufficiently  homogeneous  to  effect  an  efficient 
spatial  data  transfer.  The  methodology  was  applied 
to  rivers  in  southern  Manitoba,  Canada,  and  illus- 
trates pertinent  aspects  of  the  procedure.  (Author's 
abstract) 
W90-01344 


HYDRAULIC  GEOMETRY  OF  STREAMS  AND 
STREAM  HABITAT  ASSESSMENT. 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 
K.  P.  Singh,  and  S.  M.  Broeren. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5.  p  583- 
597,  September  1989.  5  fig,  4  tab,  7  ref,  append. 

Descriptors:  'Hydraulic  geometry,  'Stream  fisher- 
ies, 'Streamflow  forecasting,  'Aquatic  habitats, 
'Stream  discharge,  Ponds,  Riffles,  Dams,  Water 
depth.  Flow  velocity.  Fish,  Channel  morphology, 
Model  studies,  Model  testing,  Basins,  Drainage 
systems,  Probabilistic  process. 

Natural  streams  have  riffles  and  pools  even  in 
straight  reaches.  The  riffles  act  as  dams  holding  the 
water  in  the  pools  behind  them.  With  a  decrease  in 


streamflow,  the  relative  differences  in  depth 
velocities  at  the  rifllcs  and  pool: 
differences  afford  suitable  habitats  for  various  fish 
species  in  their  various  life  stages  Some  hydraulic 
characteristics  of  stream  channels  vary  with  dis- 
charge Quantification  of  the  relationship  between 
stream  discharge  and  the  availability  of  suitable 
aquatic  habitat  requires  detailed  information  on  the 
values  of  local  depths  and  velocities  as  they  vary 
through  riffles  and  pools  A  basin  model  is  present- 
ed which  provides  a  new  approach  to  basinwide 
flow  modeling  for  stream  habitat  evaluation. 
Streams  within  a  basin  exhibit  similar  patten 
development,  varying  in  scale  with  the  drainage 
area.  Average  width,  depth,  and  velocity  increase 
in  a  predictable  way  with  drainage  area  and  dis- 
charge Hydraulic  geometry  relations  define  the 
average  values  of  width,  depth,  and  velocit  . 
any  stream  in  the  basin.  Local  variations  of  depth 
and  velocity  about  the  average  are  evaluated  from 
probability  distribution  models  developed  from 
field  measurements  made  throughout  riffle  and 
pool  sequences  The  basin  flow  model  provides  the 
needed  hydraulic  data  to  apply  the  Instream  Flow 
Incremental  Methodology  (a  state-of-the-art  meth- 
odology for  stream  habitat  evaluation)  of  the  U.S. 
Fish  and  Wildlife  Service.  (Author's  abstract) 
W90-01345 


BEDLOAD  TRANSPORT  OF  MUD  AS  PEDO- 
GENIC  AGGREGATES  IN  MODERN  AND  AN- 
CIENT RIVERS. 

Ottawa  Univ.  (Ontario).  Dept.  of  Geology. 
For  pnmarv  bibliographic  entry  see  Field  2J. 
W90-01359 


RESOLUTION  CONSIDERATIONS  IN  USING 
RADAR  RAINFALL  DATA  FOR  FLOOD  FORE- 
CASTING. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01365 


INFLUENCE  OF  RIPARIAN  VEGETATION  ON 
THE  FUNCTIONAL  ORGANIZATION  OF 
FOUR  HONG  KONG  STREAM  COMMUNI- 
TIES. 

Hong  Kong  Univ.  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01373 


PROPOSAL   FOR   MODIFICATION    OF  THE 
BELGIAN  BIOTIC  INDEX  METHOD. 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5A. 
W90-01374 


PRODUCTION  ESTIMATES  OF  THE  DOMI- 
NANT TAXA  OF  CHIRONOMIDAE  (DIPTERA) 
IN  THE  MODIFIED,  RIVER  WIDAWKA  AND 
THE  NATURAL,  RIVER  GRABIA,  CENTRAL 
POLAND. 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-01375 


ESTIMATION  OF  RIVER  FLOOD  DIS- 
CHARGES USING  THE  COMPUTER  PRO- 
GRAM HYFA. 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
M.  Shahin. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  75-85,  3 
fig,  3  tab,  10  ref. 

Descriptors:  'Model  studies,  'Streamflow  fore- 
casting, 'Computer  programs.  'Computer  models. 
'Hydrologic  models,  'Flood  discharge,  'Flood 
frequency,    'Flood    forecasting.    Spillways,    Fre- 
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quency  analysis,   Frequency  distribution,   Hydro- 
logic  properties,  Flood  plain  management. 

HYFA  is  a  computer  program  helping  the  user  to 
solve  hydrological  problems  containing  some  as- 
pects of  frequency  analysis.  This  is  achieved  by 
enabling  the  user  to  steer  the  program  via  menu 
options  and  via  replies  to  various  interactive  ques- 
tions. The  program  first  evaluates  the  basic  statisti- 
cal descriptors  for  the  input  data.  Secondly,  it 
computes  the  parameters  of  some  continuous  fre- 
quency distribution. s  Distribution  parameters  are 
fitted  to  the  input  series  by  the  method  of  moments 
and  maximum  likelihood.  HYFA  estimates  the  T- 
year  event  magnitude,  its  standard  error  of  esti- 
mate and  confidence  limits  for  selected  return  peri- 
ods. HYFA's  third  feature  is  the  goodness  of  fit 
measured  through  the  chi-square  and  deviation 
tests.  The  program  has  been  applied  to  the  annual 
flood  series  of  six  African  rivers.  Flood  discharges 
for  return  periods  other  than  the  length  of  the 
input  series  have  been  computed  and  their  confi- 
dence limits  estimated.  (See  also  W90-01409)  (Au- 
thor's abstract) 
W90-01416 


COMPUTER  MODELS  OF  CATCHMENT 
RUNOFF. 

Krakow  Technical  Univ.  (Poland).  Inst,  of  Water 
Engineering. 
B.  Wiezik. 

IN:  Computer  Methods  and  Water  Resources: 
Fir<t  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  97-103,  2 
fig,  5  ref. 

Descriptors:  *Computer  programs,  ""Computer 
models,  *Rainfall-runoff  relationships,  "Catchment 
areas,  *Model  studies,  *Runoff,  "Comparison  stud- 
ies, Computers,  Mathematical  models,  Hydrologic 
models. 

A  package  of  computer  programs  called  IDERUM 
(Identification  of  Runoff  Models)  is  presented  for 
some  selected  models  of  catchment  runoff.  The 
programs  can  be  run  interactively  on  a  personal 
computer.  Linear  and  nonlinear  mathematical 
models  that  differ  from  each  other  in  number  of 
optimized  parameters  have  been  used  to  describe 
the  runoff  process.  IDERUM  has  a  modular  struc- 
ture that  can  be  extended  and  adjusted  to  meet  the 
actual  requirements  of  runoff  simulation  and  fore- 
casting. Usage  of  IDERUM  reduces  the  process  of 
identification  and  gives  an  opportunity  to  compare 
the  results  produced  by  different  models.  Modular 
structure  of  the  program  allows  its  extension  by 
adding  new  models  of  effective  rainfall  and  new 
models  of  rainfall/runoff  transformation.  (See  also 
W90-01409)(Author's  abstract) 
W90-01418 


ORIENTED    COMPUTER    APPROACHES    OF 
NORMAL  ERROR  DISTRIBUTION. 

Agriculture     and     Water     Resources     Research 
Centre,  Baghdad  (Iraq).  Dept.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01420 


PREDICTION  OF  CYCLIC  RAINFALL  AND 
STREAMFLOW. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01422 


STOCHASTIC  METHODS  AND  RELIABILITY 
ANALYSIS  IN  WATER  RESOURCES. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01424 


STOCHASTIC  SIMULATION  OF  MONTHLY 
AVERAGE  FLOW  FOR  RIVERS  IN  DRY  OR 
SEMI-DRY  CLIMATES  (SIMULATION  STO- 
CHASTIQUE    DE    DEBITS    MOYENS    MEN- 


SUELS  DANS  LE  CAS  DE  RIVIERES  EN 
CLIMAT  ARIDE  OU  SEMI-ARIDE). 

Universite    Catholique    de    Louvain,    Louvain-la- 

Neuve    (Belgium).    Faculte    des    Sciences    Appli- 

quees. 

A.  Bouziane,  G.  de  Ghellinck,  and  Y.  Zech. 

IN:    Computer    Methods    and    Water    Resources: 

First    International    Conference,    Morocco,    1988. 

Vol.  3,  Computational  Hydrology.  Computational 

Mechanics  Publications,  Boston.  1988.  p  231-241,  4 

tab,  24  ref.  No  English  summary. 

Descriptors:  "Streamflow  forecasting,  *River  flow, 
*Model  studies,  "Stochastic  hydrology,  Semiarid 
climates,  Arid  climates,   Morocco,   Meuse  River. 

A  method  for  selecting  a  stochastic  simulation 
model  of  the  average  monthly  flow  for  rivers  is 
proposed.  The  method  was  applied  to  the  rivers  of 
Morocco  and  to  the  Meuse  River  in  Belgium. 
Problems  in  choosing  a  model  are  considered  in- 
cluding such  factors  as  identifying  the  type  of 
model,  identifying  the  form  of  the  model,  estimat- 
ing the  model  parameters,  testing  the  adequacy  of 
the  model,  and  evaluation  its  uncertainties.  The 
procedures  of  modelling  using  an  ARMA  model  is 
summarized.  The  model  was  applied  to  seven 
rivers  in  Morocco:  Ourika,  Kensera,  Rhoress, 
Khenifra,  Dechra,  Taourirt,  and  Zat;  and  to  the 
Meuse  in  Belgium.  The  results  showed  that  the 
flow  of  the  Moroccan  rivers  is  relatively  very 
variable  from  month  to  month  while  that  of  the 
Meuse  is  more  constant.  (See  also  W90-01409) 
(Peters-PTT) 
W90-01427 


STOCHASTIC  MODELING  OF  THE  DAILY 
FLOWS  IN  THE  RIVER  CRATI,  SOUTHERN 
ITALY. 

Universita  di  Reggio  Calabria,  Cosenza  (Italy). 
C.  Colosimo,  V.  A.  Copertino,  and  G.  DTppolito. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  257-274, 
19  fig,  12  ref. 

Descriptors:  "Stochastic  models,  "Streamflow 
forecasting,  "Model  studies,  "Mathematical 
models,  "Italy,  "Deterministic  models,  "Hydrolog- 
ic models,  Daily  hydrographs,  Hydrologic  proper- 
ties, Flow  characteristics,  Flow  profiles,  Probabili- 
ty distribution,  Streamflow. 

Two  different  approaches  can  be  used  to  generate 
the  synthetic  series  in  the  modeling  of  daily  flows 
for  river  dynamics  measurement  and  water  man- 
agement, The  first  consists  in  simulating  the  single 
processes  that  occur  in  hydrological  basins,  after 
which  they  are  correlated  by  means  of  mathemati- 
cal equations.  The  second  approach  used  historical 
data  that  are  correlated  with  no  reference  to  the 
particular  hydrological  process  involved.  This 
latter  approach  can  be  divided  into  two  compo- 
nents, the  deterministic  and  the  stochastic.  If  an 
autoregressive  model  is  then  applied  to  the  station- 
ary stochastic  process,  the  independent  stochastic 
component  is  found,  of  which  it  is  possible  to 
determine  the  probability  distribution.  To  obtain 
the  various  components,  both  the  correlogram  and 
the  variance  density  spectrum  are  employed.  To- 
gether, they  provide  indications  concerning  the 
periodic  component  and  the  particular  autorregres- 
sive  model  to  be  adopted  for  the  dependent  sto- 
chastic component.  An  autoregressive  model  was 
applied  to  the  daily  flows  in  the  river  Crati,  Italy, 
for  the  years  1926-1951.  With  investigations  con- 
cerning the  separation  of  individualization  of  the 
probability  distribution  for  the  residues  obtained,  it 
would  be  possible  to  complete  the  mathematical 
model  for  the  representation  of  the  daily  flows  of 
the  river.  (See  also  W90-01409)(Friedmann-PTT) 
W90-01429 


REGIONAL  FLOOD  DISTRIBUTION  MODEL 
FOR  SKEWED  DATA. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 
E.  A.  Varas,  and  T.  J.  Jolley. 

IN:    Computer    Methods    and    Water    Resources: 
First    International    Conference,    Morocco,    1988. 


Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  275-285,  5 
tab,  4  ref. 

Descriptors:  "Model  studies,  "Statistical  models, 
"Regional  floods,  "Flood  frequency,  "Flood  hy- 
drographs, "Hydrologic  models,  "Statistical  analy- 
sis, Poisson  ratio,  Catchment  areas,  Flood  flow, 
Flood  recurrence  interval,  Model  studies,  Chile, 
Hydrologic  data. 

The  two  component  extreme  value  distribution  is 
presented  as  a  convenient  regional  flood  model  in 
cases  of  highly  skewed  flows.  The  two-component 
extreme  value  (TCEV)  distribution  arises  as  a  mix- 
ture of  two  distributions  representing  the  maximum 
values  of  a  Poisson  compound  process.  Maximum 
likelihood  and  probability  weighted  moments 
methods  were  used  for  parameter  estimation.  A 
regional  TCEV  model  representative  of  annual 
flood  series  in  central  and  southern  Chile  is  pre- 
sented and  a  comparison  with  observed  flows  is 
made.  The  methods  were  shown  to  be  satisfactory 
in  the  majority  of  cases,  but  problems  of  conver- 
gence were  encountered  in  some  samples  with  low 
skew  coefficients.  In  these  cases,  the  TCEV  distri- 
bution became  an  extreme  value  I  (EVI)  distribu- 
tion, implying  that  it  is  possible  to  devise  an  a 
priori  test  to  determine  whether  or  not  the  TCEV 
distribution  is  an  appropriate  model  to  use.  The 
comparison  of  the  TCEV  fit  to  that  of  other  distri- 
butions is  still  restricted  to  the  limitations  of  good- 
ness of  fit  tests,  but  within  these  limitations,  it 
would  seem  a  good  choice  of  distribution  for 
catchments  with  high  skews.  Regional  flood  fre- 
quency curves  are  particularly  useful  in  cases 
where  observed  data  is  scarce.  (See  also  W90- 
01409)  (Friedmann-PTT) 
W90-01430 


FOREST    HYDROLOGY    AND    WATERSHED 
MANAGEMENT. 

For   primary   bibliographic   entry   see   Field   4D. 
W90-01432 


INFLUENCE  OF  ACID  PRECIPITATION  ON 
STREAM  CHEMISTRY  IN  A  SMALL  FOREST- 
ED BASIN  IN  SOUTHWESTERN  BRITISH  CO- 
LUMBIA. 

British   Columbia   Univ.,   Vancouver.    Faculty  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01436 


ACID  BUFFERING  IN  LOWLAND  FORESTED 
ECOSYSTEMS:  A  CASE  STUDY  IN  THE 
TRENT  BASIN,  UK. 

Coventry    (Lanchester)     Polytechnic    (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01437 


STREAM  ACIDIFICATION  RESULTING 
FROM  AFFORESTATION  IN  THE  UK:  EVAL- 
UATION OF  CAUSES  AND  POSSIBLE  AME- 
LIORATIVE MEASURES. 

Institute  of  Terrestrial  Ecology.  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01438 


CONTRIBUTIONS  OF  ACID  DEPOSITION  TO 
STREAMWATER  CHEMISTRY  IN  THREE 
PRECAMBRIAN  SHIELD  BASINS. 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01440 


SOURCES  OF  ACIDITY  DURING  SNOWMELT 
AT  A  FORESTED  SITE  IN  THE  WEST-CEN- 
TRAL ADIRONDACK  MOUNTAINS,  NEW 
YORK. 

Geological  Survey,  Doraville,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01441 
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FOREST  INFLUENCE  ON  THE  SURFACE 
WATER  CHEMISTRY  OF  GRANITIC  BASINS 
RECEIVING  ACID  PRECIPITATION  IN  THE 
VOSGES  MASSIF,  FRANCE. 

Strasbourg- 1  Univ.  (France).  Inst,  de  Geologic. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-01442 


FROM    THE    PLOT   TO    THE    WATERSHED: 

SCALE      EFFECT      IN      THE      AMAZONIAN 

FOREST  ECOSYSTEM  (DE  LA  PARCELLE  AU 

PETIT  BASSIN-VERSANT:  EFFET  D'ECHELLE 

DANS     L'ECOSYSTEME     FORESTIER     AMA- 

ZONIEN). 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Cayenne  (French  Guiana). 

For   primary   bibliographic   entry   see   Field   4D. 

W90-01444 


INFILTRATION  AND  REDISTRIBUTION  OF 
OVERLAND  FLOW  AND  SEDIMENT  ON  A 
LOW  RELIEF  LANDSCAPE  OF  SEMI-ARID, 
TROPICAL  QUEENSLAND. 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  Dept.  of  Geography. 
M.  Bonell,  and  J.  Williams. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  199-211,  2  fig,  2  tab,  27  ref. 

Descriptors:  *Soil  erosion,  *Erosion,  'Eucalyptus 
tree,  'Australia,  'Sediment  transport,  'Forest  hy- 
drology, 'Overland  flow,  'Slope  degradation, 
Tropical  regions. 

The  processes  of  overland  flow  and  sediment 
transfer  under  natural  rainfall  are  described  for  a 
sloping  area  of  open  eucalypt  woodland  in  Queens- 
land. The  spatial  heterogeneity  of  surface  soil  hy- 
draulic properties  causes  some  sections  of  the  slope 
to  export  runoff  and  sediment  while  other  sections 
accept  water  and  sediment  as  runon  and  sediment, 
allowing  a  continuous  relationship  between  deposi- 
tion and  runon  to  erosion  and  runoff  to  be  estab- 
lished. The  net  loss  from  the  slope  under  the 
present  land  use  is  small  and  from  the  event  se- 
quence studied  for  two  yrs  was  not  significantly 
altered  by  fire,  although  sediment  movement  was 
increased  following  fire.  (See  also  W90-01432) 
(Author's  abstract) 
W90-01451 


PRELIMINARY  ASSESSMENT  OF  SOIL  HY- 
DRAULIC PROPERTIES,  AND  THEIR  IMPLI- 
CATIONS FOR  AGRO  FORESTRY  MANAGE- 
MENT IN  GRENADA,  WEST  INDIES. 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-01470 


STREAMFLOW  CHARACTERISTICS  OF  TWO 
SMALL,  STEEP  AND  FORESTED  WATER- 
SHEDS IN  HIGH  ELEVATION  AREAS  OF 
CENTRAL  TAIWAN. 

British  Columbia  Ministry  of  Forests,  Kamloops. 
Hydrology  Research  Section. 
J.  D.  Cheng,  Y.  J.  Hsia,  H.  S.  Lu,  V.  C.  Liu,  and 
C.  C.  Koh. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  499-508,  4  fig,  4  tab,  9  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Forest 
hydrology,  'Watersheds,  'Storm  runoff,  'Taiwan, 
Streamflow,  Vegetation  effects,  Rainfall,  Slopes, 
Typhoons. 

Streamflow  quantities  and  regimes  of  the  study 
watersheds,  PL- 11  and  PL- 12,  reflect  the  strong 
influences  of  abundant  and  intense  torrential  rain- 
falls during  the  May  to  October  typhoon  season. 
Streamflow  is  highly  correlated  with  rainfall.  The 
PL-12  watershed  generally  produces  higher 
streamfiows   from   similar   rainfall   inputs  than   the 


PL-11  watershed  probably  due  to  lower  evapo- 
transpiration  losses  and  higher  contributions  from 
subsurface  water  storage.  The  two  watersheds  are 
closely  correlated  for  all  streamflow  parameters 
analyzed.  Despite  having  shallow  soils  and  steep 
slopes,  the  study  watersheds'  streamflow  regula- 
tion capacities  are  large,  possibly  due  in  part,  to 
each  having  good  vegetation  cover.  (See  also 
W90-01432)  (Author's  abstract) 
W90-01478 


CHANGES  IN  STREAMFLOW  PEAKS  FOL- 
LOWING TIMBER  HARVEST  OF  A  COASTAL 
BRITISH  COLUMBIA  WATERSHED. 

British   Columbia   Univ.,    Vancouver.    Faculty   of 

Forestry. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01479 


RUNOFF  FORMATION  CONCEPT  TO  MODEL 
WATER  PATHWAYS  IN  FORESTED  BASINS. 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Inst,  fuer  Geographic 

A.  Herrmann,  J.  Koll,  M.  Schoniger,  and  W. 
Stichler. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  519-529,  4  fig,  31  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Forest 
hydrology,  'Runoff,  'Surface  flow,  'Hydrologic 
models,  Groundwater  runoff,  Aquifers,  Porosity, 
Hydrographs,  Mapping. 

Starting  from  common  model  concepts,  ideas  are 
being  developed  concerning  runoff  formation  by 
using  the  Lange  Bramke  basin/Harz  Mts.  (0.76  sq 
km,  543-700  m  a.m.s.l.,  90%  forested)  as  an  exam- 
ple. These  are  mainly  based  on  the  experimental 
results  from  isotopical  hydrograph  separation, 
sprinkling,  and  groundwater  table  monitoring. 
From  the  evidence  of  spontaneous  hydraulic  re- 
sponse of  fractured  rock  and  porous  aquifers  caus- 
ing important  exfiltration  to  streams,  and  of  effi- 
cient macropore  systems  in  the  unsaturated  soil 
zone  which  guarantee  rapid  compensation  of 
groundwater  losses,  it  is  concluded  that  the  old 
concept  of  surface  flow  primarily  generating  flood 
hydrographs  must  be  revised.  Future  tasks  concern 
regional  diversification  of  experiments,  mapping  of 
variable  subsurface  source  areas  (aquifers),  and  nu- 
merical model  treatment  of  relevant  hydrologic 
and  hydraulic  parameters.  (See  also  W90-01432) 
(Author's  abstract) 
W90-01480 


CARNATION  CREEK,  CANADA-REVIEW  OF 
A  WEST  COAST  FISH/FORESTRY  WATER- 
SHED IMPACT  PROJECT. 

Pacific  Forestry  Centre,  Victoria  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01481 


SOURCE    OF    INCREASED    STORMWATERS 
AFTER  FOREST  OPERATIONS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01482 


EFFECT  OF  CLEARCUTTING  ON  STREAM- 
FLOW  GENERATING  PROCESSES  FROM  A 
SUBALPINE  FOREST  SLOPE. 

Forest  Service,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01483 


EFFECT  OF  ASPEN  HARVEST  AND  GROWTH 
ON  WATER  YIELD  IN  MINNESOTA. 

North  Central  Forest  Experiment  Station,  Grand 
Rapids,  MN.  Forestry  Sciences  Lab. 
E.  S.  Verry. 

IN:   Forest    Hydrology   and   Watershed    Manage- 
ment.   International   Association   of  Hydrological 


Sciences  Press,  Institut'    o)    )'  Walhng- 

ford,  Oxfordshire,  UK   IAHS  Publication  No    167, 
1987  p  553-562,  4  fig,  3  tab,  1 1  ref 

Descriptors:    'Clear-cutting,    'Forest    hydrology, 
•Rainfall-runoff      relationships,      'Water      yield, 
•Forest     watersheds,     •Snowrnelt.     "Stream*",- 
Precipitation,  Biomass,  Aspen,  Seasonal  variation, 
Regrowth. 

Annual  water  yield  increased  following  the  clear- 
cutting  of  a  mature  aspen  forest  in  yrs  1-9  and  yr 
14  of  subsequent  aspen  regrowth.  Maximum  in- 
creases of  85,  1 17,  and  88  mm/yr  occurred  during 
the  first  3  yrs  of  regrowth.  Increases  in  streamflow 
volumes  from  snowrnelt  and  early  spring  rains 
were  minimal  and  more  variable  after  harvest  and 
regeneration.  Most  of  the  increases  occurred 
during  the  leaf-on  periods,  but  sporadic  increases 
occurred  during  the  fall-early  winter  recharge 
period  as  long  as  15  yrs  after  harvest  Increases  in 
water  yield  were  best  explained  by  changes  in 
aboveground  biomass,  but  precipitation,  especially 
during  the  leaf-on  periods,  improved  the  relation. 
Increases  in  annual  water  yields  became  insignifi- 
cant when  aboveground  biomass  approached  57  t/ 
ha  (17%  of  mature  forest  biomass  at  14-15  yrs  of 
age)  (See  also  W90-01432)  (Author's  abstract) 
W90-01484 


EFFECTS  OF  WHOLE-TREE  CLEARCLTTINC 
ON  STREAMFLOW  CAN  BE  ADEQUATELY 
ESTIMATED  BY  SIMULATION. 

Northeastern  Forest  Experiment  Station.  Durham, 
NH.  Forestry  Sciences  Lab. 
J.  W.  Hornbeck,  C.  A.  Federer,  and  R.  S.  Pierce. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  565-573,  1  fig,  4  tab,  9  ref 

Descriptors:  •Model  studies,  'Simulation  analysis, 
'Rainfall-runoff  relationships,  'Forest  hydrology, 
'Hydrologic  models,  'Clear-cutting,  'Forest  wa- 
tersheds, 'Streamflow,  Regrowth,  Nutrients, 
BROOK  model,  Maine,  Connecticut,  New  Hamp- 
shire. 

A  range  of  values  was  assigned  to  parameters  of 
the  BROOK  hydrologic  model  to  simulate  stream- 
flow  for  fast,  medium,  and  slow  regrowth  on 
whole-tree  clearcut  basins  in  Main,  New  Hamp- 
shire, and  Connecticut.  Simulated  increases  in 
streamflow  for  the  first  yr  after  harvest  at  the  New 
Hampshire  site  ranged  from  167  mm  for  fast  re- 
growth to  255  mm  for  slow  regrowth.  The  meas- 
ured increase  estimated  using  paired  control  and 
treatment  basins  was  175  mm.  Simulated  increases 
in  the  second  yr  ranged  from  74  to  234  mm,  while 
the  paired  basin  estimate  was  71  mm.  Annual  out- 
puts of  dissolved  nutrients  showed  only  small  dif- 
ferences when  calculated  with  simulated  versus 
measured  streamflow.  At  the  Maine  and  Connecti- 
cut sites  where  streamflow  was  not  measured,  sim- 
ulated annual  streamflow  increases  differed  little 
from  New  Hampshire,  but  seasonal  increases  and 
relative  increases  varied  considerably.  The 
BROOK  model  is  a  viable  alternative  for  estimat- 
ing streamflow  when  stream-gauging  is  impracti- 
cal. (See  also  W90-01432)  (Author's  abstract) 
W90-01485 


SIMULATION  OF  EFFECTS  OF  FOREST 
GROWTH  ON  WATER  YIELD  WITH  A  DY- 
NAMIC PROCESS-BASED  USER  MODEL. 

Natal    Univ.,     Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01486 


ANALYSIS  OF  STORMFLOW  AND  ITS 
SOURCE  AREA  EXPANSION  THROUGH  A 
SIMPLE  KINEMATIC  WAVE  EQUATION. 

Forest  and  Forest  Products  Research  Inst..  Kyoto 

(Japan).  Kansai  Branch. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01489 


30 


WATER  CYCLE— Field  2 


RUNOFF  VARIABILITY:  A  GLOBAL  PER- 
SPECTIVE. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Civil  Engineering. 

T.  A.  McMahon,  B.  L.  Finlayson,  A.  Haines,  and 

R.  Srikanthan. 

IN:  The  Influence  of  Climate  Change  and  Climatic 

Variability  on  the  Hydrologic  Regime  and  Water 

Resources,  International  Association  of  Hydrologi- 

cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 

lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 

168,  1987.  p  3-1 1,  7  fig,  3  tab,  13  ref. 

Descriptors:  *Runoff  variability,  "Climatology, 
•Hydrologic  data  collections,  *  Precipitation, 
Annual  runoff,  Flood  peak,  Effective  precipitation. 

A  data  base  consisting  of  monthly  and  annual 
flows,  peak  annual  instantaneous  flows  and  month- 
ly precipitation  has  been  assembled  from  around 
the  world  to  allow  analysis  of  streamflow  charac- 
teristics at  the  continental  scale.  At  the  annual 
level,  the  major  intercontinental  differences  are  in 
terms  of  variability.  Australia  and  Southern  Africa 
are  distinguished  from  the  rest  of  the  world  by 
their  high  variability  and  the  observed  differences 
persist  even  when  the  comparisons  are  made  be- 
tween areas  of  like  climatic  characteristics  and  the 
same  latitudes.  For  any  given  precipitation  varia- 
bility, the  runoff  variability  in  Australia  and  South- 
ern Africa  is  much  higher  than  for  the  rest  of  the 
world.  Analysis  using  a  single  linear  storage  model 
suggests  that  it  is  the  higher  variability  of  effective 
precipitation  in  Australia  and  Southern  Africa, 
which  results  from  high  evaporative  demand  there, 
which  is  one  of  the  major  causes  of  the  observed 
differences  in  runoff  variability.  (See  also  W90- 
01537)  (Author's  abstract) 
W90-01538 


VARIATION  OF  RIVER  DISCHARGES  AND 
LAKE  LEVELS  IN  WEST  AFRICA  SINCE  THE 
BEGINNING  OF  THE  TWENTIETH  CENTU- 
RY, (VARIATION  DES  DEBITS  DES  COURS 
D'EAU  ET  DES  NIVEAUX  DES  LACS  EN  AFRI- 
QUE  DE  L'OUEST  DEPUIS  LE  DEBUT  DU 
20EME  SIECLE). 

Comite  National  Francais  des  Sciences  Hydrologi- 
ques,  Paris  (France). 
J.  H.  A.  Sircoulon. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  13-25,  5  fig,  4  tab,  18  ref. 

Descriptors:  "Climatology,  "Runoff  variability, 
'Stream  discharge,  "Lakes,  "Africa,  Water  level 
fluctuations,  Temporal  distribution,  Climates. 

Great  interannual  fluctuations  of  water  surface  re- 
sources of  large  river  basins  in  West  Africa  are 
experienced  due  to  climatic  variations.  Difficulty 
in  appraising  the  resources  is  experienced  because 
only  sparse  time  series  are  recorded  since  the  be- 
ginning of  the  20th  century.  Decreased  runoff  con- 
tributing to  the  tropical  rivers  is  suggested  since 
the  end  of  the  last  century,  and  particularly  during 
the  last  20  yrs.  The  water  yields  to  the  Sahelian 
zone  have  fallen  40%  resulting  in  very  low  lake 
levels,  and  in  some  cases  lakes  have  disappeared 
entirely.  (See  also  W90-01537)  (Author's  abstract) 
W90-0I539 


ANALYSIS  OF  THE  VARIATION  TREND  OF 
THE  ANNUAL  RUNOFF  ON  THE  NORTHERN 
SLOPE  OF  QILIAN  SHAN. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 
of  Glaciology  and  Cryopedology. 
Z.  Lai. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
Imgford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  27-36,  3  fig,  5  tab,  5  ref. 

Descriptors:  "Runoff  variability,  "Annual  runoff, 
"China,  "Climatology,  Precipitation,  Runoff  fore- 
casting. 


The  relationship  between  climatic  change  and 
runoff  variation  of  the  streams  in  this  region  is 
analyzed  in  conjunction  with  information  on  the 
atmospheric  circulation  and  the  yr-to-yr  change  of 
temperature  and  precipitation  both  inside  and  out- 
side this  mountainous  area.  The  analysis  shows  that 
the  occurrence  of  a  yr  with  low  water  in  the 
eastern  section  of  the  mountains  is  usually  related 
to  a  strengthening  of  the  zonal  circulation  in  high- 
mid  latitudes  in  Eurasia;  the  influence  of  convec- 
tive  precipitation  in  the  mountain  area  on  the  vari- 
ation of  annual  runoff  cannot  be  ignored.  The 
variation  of  the  annual  runoff  is  simulated  using 
time  series  analysis.  A  forecast  for  the  next  5  to  10 
yrs  is  made  based  on  the  models  as  well  as  changes 
in  the  circulation  and  climate.  (See  also  W90- 
01537)  (Author's  abstract) 
W90-01540 


EVALUATION  OF  RUNOFF  CHANGES  IN 
THE  LABE  RIVER  BASIN  BY  SIMULATING 
THE  PRECIPITATION-RUNOFF  PROCESS. 

Ceskoslovenska  Akademie  Ved,  Prague.  Hydro- 
meteorological  Inst. 
J.  Buchtele,  and  M.  Zemlicka. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  63-75,  9  fig,  1  tab,  3  ref. 

Descriptors:  "Climatology,  "Runoff  variability, 
"River  basins,  "Czechoslovakia,  Simulation  analy- 
sis, Time  series  analysis,  Rainfall-runoff  relation- 
ships. 

The  rainfall-runoff  simulations  based  on  a  daily 
time  interval  have  been  carried  out  for  the  Czech 
part  of  the  Labe  River  basin  in  Czechoslovakia 
(area  approx.  52,000  sq  km)  for  the  periods  from 
1895  to  1933  and  from  1939  to  1953.  The  determi- 
nistic Tank  model  has  been  used  for  this  purpose. 
The  goal  was  to  evaluate  the  changes  for  the 
longest  possible  span  of  time-but  outside  the  inter- 
val in  which  the  reservoirs  could  have  a  marked 
effect.  Before  deterministic  modelling,  statistical 
time  series  analysis  had  been  made.  Several  time 
intervals  were  used  (delta  5  =  1  da,  1  mo,  3  mos,  1 
yr).  The  results  indicate  that  the  most  problematic 
input  is  evaporation.  The  analysis  also  seems  to 
offer  some  results  from  which  some  changes  in 
runoff  are  apparent:  cross-correlation  between 
daily  precipitation  and  runoff  were  investigated  for 
ea  summer  half-yr  separately.  A  distinctly  sharper 
form  of  this  function  in  that  period  seems  to  be  an 
indication  of  the  basins's  faster  response.  Variations 
of  the  simulated  runoff  due  to  the  changes  in  some 
inputs  (precipitation,  air  temperature,  snow  condi- 
tions) were  also  investigated,  and  some  compari- 
sons are  given  that  illustrate  the  responses  of  basins 
with  different  areas.  (See  also  W90-01537)  (Au- 
thor's abstract) 
W90-01543 


CLIMATIC  FLUCTUATIONS  AND  RUNOFF 
FROM  GLACIERISED  ALPINE  BASINS. 

Manchester  Univ.  (England).  Dept.  of  Geography. 
D.  N.  Collins. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  77-89,  3  fig,  7  tab,  10  ref. 

Descriptors:  "Glaciohydrology,  "Runoff  variabili- 
ty, "Climatology,  "Glaciation,  "Alpine  regions, 
Temperature,  Regression  analysis,  Switzerland. 

Records  of  discharge  from  gauges  on  rivers  drain- 
ing from  glaciated  basins  in  the  Swiss  Alps  for  the 
period  1922-1983  were  analyzed  together  with  cli- 
matic data  in  order  to  describe  climatic  variation 
and  to  determine  the  impact  on  total  annual  flows. 
Mean  May-September  air  temperature  and  annual 
discharge  show  considerable  yet  markedly  parallel 
year-to-year  variations  at  all  stations.  Generally 
warmer  summers  in  the  late  1920s,  mid- 1930s, 
1940s  and  late  1950s  are  reflected  in  higher  dis- 
charges with  a  maximum  in  1947.  Cooler  tempera- 


Streamflow  and  Runoff — Group  2E 

tures  and  reduced  flows  characterized  the  1960s 
and  1970s  before  slight  recovery  in  the  1980s.  A 
fall  in  10-year  mean  temperature  of  1  deg  C  pro- 
duced a  reduction  of  about  25%  in  10-year  mean 
discharge.  Five-year  running  means  of  annual 
totals  of  precipitation  increased  from  the  1940s  to 
the  1970s.  Glacier  area  reduced  between  the  1920s 
and  1950s  before  stabilizing.  High  levels  of  expla- 
nation of  variance  of  discharge  were  obtained 
using  multiple  regression  on  mean  ablation  season 
air  temperature  and  winter  precipitation  accumula- 
tion, the  degree  of  fit  being  greater  for  basins  with 
larger  %  glaciation.  (See  also  W90-01537)  (Au- 
thor's abstract) 
W90-01544 


PALEOFLOOD  HYDROLOGY  AND  HYDRO- 
CLIMATIC  CHANGE. 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01548 


SPACE-TIME    MODELLING    OF    RAINFALL- 
RUNOFF  PROCESS. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01561 


FOURIER-ARIMA  MODELLING  OF  THE 
MULTIANNUAL  FLOW  VARIATION. 

Cluj-Napoca  Univ.  (Romania).  Dept.  of  Geogra- 
phy. 

I.  Haidu,  P.  Serbrn,  and  M.  Simota. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  281-286,  2  fig,  1  tab,  3  ref. 

Descriptors:  "Streamflow  variability,  "Model  stud- 
ies, "Fourier  analysis,  "Regression  analysis,  Flow 
pattern,  Flow  forecasting,  Statistical  methods. 

In  order  to  analyze  multiannual  flow  variations, 
Fourier,  ARIMA  (autoregressive,  moving  aver- 
age) and  combined  Fourier-ARIMA  models  were 
used.  The  combined  Fourier-ARIMA  model  takes 
into  account  the  following  components:  the  gener- 
al trends,  the  periodical  component,  the  moving 
average  and  the  random  component.  Eleven 
chronological  series  of  annual  mean  discharges  ex- 
tending over  periods  of  55-145  yrs,  were  analyzed 
by  means  of  the  models.  Relative  error  analysis  of 
the  mean  annual  computed  hydrograph  and  the 
mean  annual  measured  hydrograph  emphasized  the 
superiority  of  the  combined  Fourier-ARIMA 
model  over  the  Fourier  and  ARIMA  models.  This 
combined  model  provides  for  a  substantially  more 
accurate  elaboration  of  a  flow  prognosis  for  groups 
of  yrs  with  different  qualitative  hydrologic  charac- 
teristics. (See  also  W90-01537)  (Author's  abstract) 
W90-01562 


BAYESIAN  FORECASTING  OF  HYDROLOGIC 
VARIABLES  UNDER  CHANGING  CLIMATOL- 
OGY. 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01564 


IMPACT  OF  CLIMATE  CHANGE  ON  THE 
MORPHOLOGY  OF  RIVER  BASINS. 

F.  H.  Verhoog. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  315-326,  5  tab,  9  ref. 

Descriptors:  "Geomorphology,  "Climates,  "River 
basins,  "Greenhouse  effect,  "Global  warming,  Pre- 
cipitation, Evapotranspiration,  Runoff,  Morpholo- 
gy, Ecology. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


A  review  of  the  impact  of  climate  on  river  basin 
morphology  is  presented  in  the  form  of  tablet  and 

general  discussion,  topics  covered  include:  (I)  mi 
pacts  of  global  warming  on  precipitation  and  cva- 
potranspiration;  (2)  runoff  impacts;  (.1)  ecological 
changes;  (4)  impacts  of  ecological  change  on  hy- 
drology; and  (4)  impacts  on  river  morphology  It  is 
predicted  that  the  warming  up  of  the  earth  due  to 
C02  doubling  and  the  increase  in  concentration  of 
other  man-made  gases,  will  come  about  gradually 
and  the  impacts  will  also  become  visible  gradually. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01565 


IMPACTS  OF  ALTERNATING  FLOOD  AND 
DROUGHT-DOMINATED  REGIMES  ON 
CHANNEL  MORPHOLOGY  AT  PENRITH, 
NEW  SOUTH  WALES,  AUSTRALIA. 

Sydney  Univ.  (Australia). 
R.  F.  Warner. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  327-338,  1  fig,  9  tab,  27  ref. 

Descriptors:  *Geomorphology,  "Climatology, 
"Channel  morphology,  "Australia,  "Flood  chan- 
nels, "Drought,  Flood  routing,  Magnitude,  Fre- 
quency, Water  depth,  Width. 

Long  flood  records  for  the  Hawkesbury-Nepean 
River  have  been  used  to  define  alternating  flood- 
(FDRs)  and  drought-dominated  regimes  (DDRs). 
In  the  former,  flood  magnitudes  and  frequencies 
are  higher  with  mean  annual  flood  discharges 
(Q2.33)  from  2  to  4  times  for  the  latter.  If  channel 
size  is  assumed  to  be  related  to  some  level(s)  of 
discharge,  then  such  regime  variations  create  the 
potential  for  channel  change  or  adjustments.  Sur- 
veys since  1863  at  Penrith  provide  some  insight 
into  adjustments  related  to  regime  changes.  In 
FDRs  channel  widths  generally  increase  and 
depths  decrease,  while  in  DDRs,  these  changes  are 
reversed.  Human  impacts  in  and  beyond  the  chan- 
nel modify  the  nature  of  adjustment  or  response. 
(See  also  W90-01537)  (Author's  abstract) 
W90-01566 


For  primary  bibliographic  entry  see  Field  2A. 

W'JO  01575 


PERSISTENT      CONSEQUENCES      Ol        I  III 
PRESENT   DROUGHT   ON    I  III.    FLOWS    OF 
HIE  SENEGAL  RIVER  AND  THE  HYPERSA- 
I.INISATION  OF  THE  LOWED  CASAMANCE 
(LES  CONSEQUENCES  DURABLES  DE  LA  SI  - 
CHERESSE  ACTUELLE  SUR   I  'I  (  til  I  Ml  NT 
DU  FLEUVE  SENEGAL  ET  L'HYPERSAI.INI- 
SATION  DE  LA  BASSE-CASAMANCE). 
Office  de  la  Recherche  Scientifique  el  Technique 
Outre-Mer,  Pans  (France). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01579 


INTERFLOW. 

Lancaster   Univ.   (England).   Centre   for   Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01597 


INFLUENCE  OF  THE  METHOD  FOR  EFFEC- 
TIVE RAIN  DETERMINATION  ON  THE  PA- 
RAMETERS OF  NASH  MODEL  FOR  URBAN- 
IZED WATERSHED. 

Agricultural  Univ.  of  Warsaw  (Poland). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01613 


USE  OF  REGRESSION  TECHNIQUES  TO  ES- 
TIMATE OVERFLOW  FREQUENCIES  FROM 
DAILY  PRECIPITATION  DATA. 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-01617 


INTERACTION  OF  FLOOD  WATER  FLOWS 
IN  SEWER  NETWORKS  AND  SMALL  RIVER 
SYSTEMS. 

Ingenieurbuero  fuer  Conrath  und  Partner,  Spiesen- 

Elversberg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01625 


rgenossenschall   und  Lippevcrbai- 

(Germany  I  iy  i 

I    .1    primary    bibliographic    cnir ,    tee    Field    50 

W90-0I688 


CHEMICAL  CHARACTERISTICS  Of 

STREAMS     IN     THE     MID-ATLANTIC     AM) 
SOUTHEASTERN  UNITED  STATES  (NATION- 
AL STREAM  SURVEY-PHASE  I).  VOLUME  I: 
POPULATION     DESCRIPTIONS    AND     PHV- 
SICO-CHEMICAL  RELA1  ionships. 
Environmental    Protection    Agency,    Washington, 
DC.   Office   of  Acid   Deposition,   Environmental 
Monitoring,  and  Quality  Assurance. 
For  primary  bibliographic  entry  see  Field  5B 
W90-01727 


ADVANCES  IN  HYDROMETRY. 

International    Association    of    Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01795 


HYDROMETRIC       CABLEWAYS       IN       THE 
YANGTZE  VALLEY. 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 

Hydrology  Dept. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01796 


FLOW  MEASUREMENTS  IN  OPEN  AND 
CLOSED  CONDUITS  OF  GRAVITATIONAL 
URBAN  STORM  SEWER  NETWORKS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01797 


CURRENT  METER  CALIBRATION:  INDIVID- 
UAL RATING  VERSUS  GROUP  RATING. 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01798 


DROUGHT,  RUNOFF  AND  SURFACE  WATER 
RESOURCES-EFFECTS  ON  SMALL  WATER- 
SHEDS IN  BURKINA  FASO  (SECHERESSE, 
DESERTIFICATION  ET  RESSOURCES  EN 
EAU  DE  SURFACE-APPLICATION  AUX 
PETITS  BASSINS  DU  BURKINA  FASO). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France).  Lab.  d'HydroIo- 
gie. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01568 


IMPACTS  OF  C02-INDUCED  CLIMATE 
CHANGE  ON  HYDRO-ELECTRIC  GENERA- 
TION POTENTIAL  IN  THE  JAMES  BAY  TER- 
RITORY OF  QUEBEC. 

Montreal  Univ.  (Quebec). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01572 


CLIMATE      CHANGE      AND      WATER      RE- 
SOURCES. 

World      Meteorological      Organization,      Geneva 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01573 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
THE  WATER  BALANCE  OF  SOME  WATER- 
SHEDS IN  WESTERN  AFRICA  IN  RELATION 
TO  CLIMATIC  CHANGES  (VARIABILITE  SPA- 
TIALE  ET  TEMPORELLE  DES  BILANS  HYDI- 
PUES  DE  QUELQUES  BASSINS  VERSANTS 
D'AFRIQUE  DEL'OUEST  EN  LIAISON  AVEC 
LES  CHENGEMENTS  CLIMATIQUES). 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France).  Lab.  d'Hydrolo- 
gie. 


REDUCTION  MEASURES  FOR  FLOOD 
RUNOFF  AND  THE  ESTIMATION  OF  THE 
EFFECTIVE  RAINFALL  OF  THE  SMALL 
RIVERS  IN  TOKYO  METROPOLIS. 

Institute  of  Civil  Engineering,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01644 


PHOSPHORUS  CONTENT  OF  STORMWATER 
RUNOFF. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01655 


AGGRAVATION  OF  FLOOD  CONDITIONS 
DUE  TO  INCREASED  INDUSTRIALIZATION 
AND  URBANIZATION. 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01668 


RUNNING  WATERS  IN  URBANIZED  AREAS. 

Landesamt    fuer   Wasser   und    Abfall    Nordrhein- 
Westfalen,  Duesseldorf  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01684 


BROOKS  INSIDE  THE  CITY,  EXAMPLE:  CITY 
OF  ZURICH. 

For  primary  bibliographic  entry  see  Field  4C. 
W9O-01686 


RE-NATURATION  OF  WATERCOURSES  IN 
THE  NORTH  RHINE-WESTPHALIAN  INDUS- 
TRIAL REGION. 


UP-DATING  OF  DISCHARGE  RATING 
CURVES  BY  MEANS  OF  MATHEMATICAL 
MODELS. 

Institut    fuer    Wasserwirtschaft,    Berlin    (German 

DR.). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01799 


METHOD  OF  UNIFORMIZING  THE  STAGE- 
DISCHARGE  RELATIONS  OF  STABLE  RIVER 
BEDS  AND  ITS  APPLICATION. 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 

Hydrology  Dept. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-O180O 


EQUATIONS  FOR  ESTIMATING  DISCHARGE 
IN  STEEP  CHANNELS  WITH  COARSE  BED 
MATERIAL. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01801 


MULTILAYER  WIDTH-INTEGRATED  VELOC- 
ITY MEASUREMENT  METHOD. 

Fujian    Provincial    Hydrometric    Station,    Fuzhou 

(China). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01802 


MOVING  BOAT  DISCHARGE  MEASURE- 
MENTS USING  ACOUSTIC  DOPPLER  TECH- 
NIQUES. 

Geological    Survey,    NSTL    Station.    MS.    Gulf 

Coast  Hydroscience  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01803 
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DEVELOPMENTS     IN      HYDROMETRY     IN 
INDIA. 

Central   Water  Commission,   New   Delhi   (India). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01804 


DESIGN  AND  STUDY  OF  THE  INSTRUMEN- 
TATION REQUIRED  FOR  THE  MEASURE- 
MENT OF  DISCHARGE  BY  THE  MOVING 
BOAT  METHOD. 

Water  Conservancy  Hydroelectric  Power  Scientif- 
ic Research  Inst.,  Beijing  (China). 
For  primary  bibliographic  entry  see  Field  7B 
W90-01805 


SAHELIAN         HYDROMETRY:         CURRENT 
TECHNIQUE   AND    PERSPECTIVES   OF   DE- 
VELOPMENT (L'HYDROMETRIE  AU  SAHEL: 
TECHNIQUE  ACTUELLE  ET  PERSPECTIVES 
DE  DEVELOPPEMENT). 
Agrhymet  Centre,  Niamey  (Niger). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01806 


FLOOD  FLOW  GAUGING  WITH  TRITIUM  IN 
SOUTHERN  AFRICA. 

Ministry  of  Water  Development,  Salisbury  (Zim- 
babwe). Hydrological  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01807 


TRACER    MEASUREMENTS    IN    LOWLAND 
RIVERS. 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01808 


TWO  LESS  CONVENTIONAL  METHODS  OF 
FLOW-GAUGING. 

Leicester  Univ.  (England).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01809 


RISING  AIR  FLOAT  TECHNIQUE  FOR  THE 
MEASUREMENT  OF  STREAM   DISCHARGE. 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  7B 
W90-01810 


INSTALLATION  AND  OPERATION  OF  A 
BUBBLE  GAUGE  NETWORK  IN  THE  MAHA- 
KAM  RIVER  BASIN,  EAST  KALIMANTAN,  IN- 
DONESIA. 

German     Agency     for     Technical     Cooperation, 

Frankfurt  am  Main  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01811 


IMPROVEMENT  OF  ULTRASONIC  FLOWME- 
TER IN  RIVERS  IN  JAPAN. 

National  Research  Center  for  Disaster  Prevention, 

Sakura  (Japan). 

For  primary  bibliographic  entry  see  Field  7B 

W90-01813 


MEASUREMENT  OF  OPEN  CHANNEL  FLOW 
BY  THE  ELECTROMAGNETIC  GAUGE. 

Department  of  the  Environment,   Reading  (Eng- 
land). Water  Data  Unit. 

For  primary  bibliographic  entry  see  Field  7B 
W90-01815 


MONITORING      WATER      QUANTITY      AND 
WATER  QUALITY  IN  AN  URBAN  BASIN. 

Rijksdienst    voor   de    Ijsselmeerpolders,    Lelystad 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  7B 

W90-01818 


HADDINGTON   FLOOD  WARNING  SYSTEM. 


Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01819 


SATELLITE  DATA  AS  A  BASIS  FOR  THE  ES- 
TIMATION OF  RAINFALL  AND  RUNOFF. 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01820 


DETERMINATION  OF  A  MEASURING  NET- 
WORK ALONG  RIVERS. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01823 


SPECIFIC    HYDROMETRY    OF    KARST    RE- 
GIONS. 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01824 


DEVELOPMENTS  IN  HYDROMETRY  IN  CEN- 
TRAL AMERICA  AND  BRAZIL. 

Projecto  de  Hidrologia  e  Climatologia  da  Ama- 
zonia, Belem  (Brazil). 

For  primary  bibliographic  entry  see  Field  7B 
W90-01825 


AUTOMATION  OF  DAILY  WATER  DIS- 
CHARGE COMPUTATION  FOR  RIVERS 
WITH  DIFFERENT  REGIMES. 

Sredneaziatskii    Nauchno-Issledovatel'skii    Gidro- 
meteorologicheskii  Inst.,  Tashkent  (USSR). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01826 


ADVANCED  HYDROLOGIC  INSTRUMENTA- 
TION ACTIVITIES  WITHIN  THE  WATER  RE- 
SOURCES DIVISION  OF  THE  US  GEOLOGI- 
CAL SURVEY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01827 


LARGE  SCALE  EFFECTS  OF  SEASONAL 
SNOW  COVER  AND  TEMPERATURE  IN- 
CREASE ON  RUNOFF. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01861 


SNOWMELT-RUNOFF  SIMULATION  MODEL 
OF  A  CENTRAL  CHILE  ANDEAN  BASIN 
WITH   RELEVANT  OROGRAPHIC   EFFECTS. 

Direccion  General  de  Aguas,  Santiago  (Chile). 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01865 


UTILITY  OF  COMPUTER-PROCESSED  NOAA 
IMAGERY  FOR  SNOW  COVER  MAPPING 
AND  STREAMFLOW  SIMULATION  IN  AL- 
BERTA. 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2C 

W90-01866 


SNOW  COVER  AREA  (SCA)  IS  THE  MAIN 
FACTOR  IN  FORECASTING  SNOWMELT 
RUNOFF  FROM  MAJOR  RIVER  BASINS. 

National    Remote    Sensing    Agency,    Hyderabad 

(India).  Hydrology  Div. 

For  primary  bibliographic  entry  see  Field  2C 

W90-01867 


MODELLING  OF  SNOWMELT  DISTRIBU- 
TION FOR  THE  ESTIMATION  OF  BASIN- 
WIDE  SNOWMELT  USING  SNOW  COVERED 
AREA. 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Tokyo  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01868 


DETERMINATION  OF  WATER  EQUIVALENT 
OF  SNOW  AND  THE  FORECAST  OF  SNOW- 
MELT RUNOFF  BY  MEANS  OF  ISOTOPES  IN 
TURKEY. 

State  Hydraulic  Works,  Ankara  (Turkey).  Techni- 
cal Research  and  Quality  Control  Dept. 
For  primary  bibliographic  entry  see  Field  2C 
W90-01870 


INFLUENCE  OF  THE  VARIABILITY  OF 
SNOW  COVER  THICKNESS  ON  THE  INTEN- 
SITY OF  WATER  YIELD  AND  DURATION  OF 
SPRING  FLOOD  ON  A  SMALL  RIVER. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR).  e 

For  primary  bibliographic  entry  see  Field  2C 
W90-01872 


2F.  Groundwater 


MANAGING  GROUND  WATER  QUALITY  IN 
RELATION  TO  AGRICULTURAL  ACTIVITIES. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

For   primary   bibliographic   entry   see   Field    5G 
W90-00975 


EFFECT  OF  SULFOMETURON  METHYL  ON 
GROUND  WATER  AND  STREAM  QUALITY  IN 
COASTAL  PLAIN  FOREST  WATERSHEDS. 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

For  primary  bibliographic  entry  see  Field  5B 
W90-00977 


DRASTIC    APPROACH    TO    CONTROLLING 
GROUNDWATER  POLLUTION. 

For   primary   bibliographic   entry   see   Field    5G 
W90-01009 


EFFECTS  OF  PARAMETER  UNCERTAINTY 
ON  PREDICTIONS  OF  UNSATURATED 
FLOW. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  2G 
W90-01018 


RIVER-GROUNDWATER  RELATIONSHIPS  IN 
THE  LOWER  PARTS  OF  THE  NETHER- 
LANDS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A 
W90-01019 


HYDROGEOLOGY  AND  HYDROCHEMISTRY 
OF  CRETACEOUS  AQUIFERS,  SOUTHERN 
HIGH  PLAINS,  U.S.A. 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

R.  Nativ,  and  G.  N.  Gutierrez. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No   1-4 
p  79-109,  Jun  1989.  11  fig,  2  tab,  53  ref,  2  append! 

Descriptors:  *High  Plains  Aquifer,  *Geohydro- 
logy,  *Aquifers,  *Groundwater  recharge,  Sand- 
stones, Limestone,  Shales,  Sand  dunes.  Southern 
High  Plains. 

Cretaceous  rocks  in  the  Southern  High  Plains, 
traditionally  considered  to  be  part  of  the  High 
Plains  aquifer  and  to  be  recharged  by  the  overly- 
ing Ogallala  aquifer,  actually  contain  three  aquifers 
with  different  recharge  sources.  Two  separate  sub- 
crop  areas  of  Cretaceous  rocks  underlie  the  Ogal- 
lala Formation.  These  subcrops  are  composed  of 
sandstones,  limestones,  and  shales  having  a  total 
thickness  of  as  much  as  76  m.  Three  aquifers,  the 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 


Trinity  sandstone,  the  Edwards  limestone,  and  the 
Duck  Creek-Kiamichi  sandstones  and  limestones 

Weir      lllcilllll.il       Wlllllll      the      I     rctai   I  OUS      ! '•!' 

Whcrcvn    tin  iquili-i    is  thin  01    missing, 

Cretaceous  aquifers  are  the  main  water  supply. 
Major  recharge  sources  an  (It  percolation 
through  thick  surficial  alluvial  deposits  and  sand 
dunes  in  New  Mexico  and  northwestern  Texas, 
and  (2)  leakage  from  the  underlying  Dockum  aqui- 
fer in  eastern  New  Mexico  Recharge  from  the 
overlying  Ogallala  aquifer  is  restricted  to  small 
pails  ol  the  study  area  F.lsewhere,  different  es  in 
hydraulic  heads  and  similarities  in  chemical  and 
isotopic  composition  suggest  cross-formational 
flow  from  Cretaceous  aquifers  into  the  overlying 
Ogallala  Formation  or  into  the  underlying 
Dockum  Group.  (Author's  abstract) 
W90-01021 


METHOD  FOR  CONSERVING  CORE-STOR- 
AGE AND  COMPUTING  TIME  IN  AQUIFER 
SIMULATION  MODELS. 

Zimbabwe  Univ.,  Harare.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01022 


HYDROCHEMICAL  EVOLUTION  OF  RE- 
GIONAL GROUNDWATERS  TO  PLAYA 
BRINES  IN  CENTRAL  AUSTRALIA. 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01023 


HYDRODYNAMIC  DISPERSION  IN  KARSTI- 
FIED  LIMESTONES  AND  DOLOMITES  IN 
THE  UPPER  JURASSIC  OF  THE  FRANCON- 
IAN  ALB,  F.R.G. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Hydrologie. 

K.-P.  Seiler,  P.  Maloszewski,  and  H.  Behrens. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4. 
p  235-247,  Jun  1989.  9  fig,  1  tab,  16  ref. 

Descriptors:  *Karst  hydrology,  *Aquifers,  "Lime- 
stone, *Dolomite,  *West  Germany,  "Groundwater 
movement,  "Hydrodynamics,  "Dispersion,  "Geo- 
logic fractures.  Mathematical  models,  Tracers, 
Franconian  Alb. 

In  the  Upper  Jurassic  carbonates  of  the  southern 
Franconian  Alb.  groundwater  flow  is  much  more 
pronounced  in  fissures  than  in  solution  channels. 
With  increasing  thickness  of  the  aquifer,  and  with 
the  predominance  of  dolomitic  reef  facies,  tracer 
dilution  becomes  stronger.  The  evaluation  of  dis- 
persion in  the  study  area  was  based  on  the  one- 
dimensional  approximation  of  tracer  transport  in 
the  fissured  aquifer  and  considers  diffusive  tracer 
exchange  between  mobile  and  quasi-stagnant 
water.  The  dispersion  parameter  was  found  in  each 
tracer  experiment  by  applying  the  fitting  proce- 
dure with  the  Single  Fissure  Dispersion  Model.  In 
solution  channels,  dispersion  seems  not  to  depend 
significantly  upon  flow  distance.  In  fissures,  how- 
ever, dispersivities  increase  comparatively  strongly 
with  flow  distance.  Calculated  dispersivities  range 
from  4  m  in  solution  channels  to  10  m  in  fissures. 
All  dispersivities  are  related  to  recovery  rate, 
which  can  be  judged  as  a  measure  of  the  draining 
influence  of  flow  in  solution  channels  on  fissure 
flow  Dispersivities  in  fissures  are  lower  than  in 
comparable  porous  media.  (Author's  abstract) 
W9O-O1027 


PALEOHYDROLOGY  AFFECTING  RE- 
CHARGE TO  OVEREXPLOITED  SEMICON- 
FINED  AQUIFERS  IN  THE  MEHSANA  AREA, 
GUJARAT  STATE,  INDIA. 

E.  Bradley,  and  P.  N.  Phadtare. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  309-322.  Jun  1989.  2  fig.  2  tab,  13  ref. 

Descriptors:  "Artificial  recharge,  "Groundwater 
mining,  'Groundwater  depletion,  "India,  "Alluvial 
aquifers,  'I'd.  drology,  Gujarat  State,  Aqui- 
tards,  Irrigat 


During  the  past  few  decades  in  the  Mehsana  region 
of  tin   stab   "I  (  nqarat,  India,  large-scale  mining  of 

groundwatet  foi  irrigation  ha*  depleted  a  serii 

alluvial  aquifers  Wulnn  the  overexploited  area 
■1'  I  lines  in  water  levels  ',1  :j  fi  w  to  more  than  25  m 
have  occurred.  A  reporl,  IJNUIVCGWH  (1976), 
on  a  regional  groundwater  investigation  by  the 
United  Nations  Development  Programme  and  the 
Central  Ground  Water  Board,  Government  of 
India,  included  the  recommendation  that  artificial 
recharge  in  an  area  called  the  'common  recharge 
zone'  might  alleviate  the  diminishing  groundwater 
resources  of  the  overexploited  area,  which  extends 
from  several  to  about  60  km  downgradient.  To 
explore  this  further  a  Pilot  Project  for  Artificial 
recharge  was  carried  out  in  the  early  1980's.  The 
study  concluded  that  local  vertical  downward 
leakage  accounts  for  only  90%  or  more  of  natural 
recharge  to  the  alluvial  aquifer  zones  in  the  over- 
exploited  area  and  that  only  minimal  contribution 
could  migrate  laterally  from  the  common  recharge 
zone.  This  vertical  leakage  finding  contrasted  with 
the  UNDP/CGWB  (1976)  report  findings  that  re- 
charge in  the  common  recharge  zone  might  move 
more  or  less  laterally  through  confined  aquifers  to 
the  overexploited  area.  Thus,  it  warranted  further 
hydrogeological  analysis  and  interpretation  A 
closer  look  at  available  information  on  past  cli- 
mates and  related  paleohydrological  evidence  sug- 
gested sedimentary  depositional  environments  for 
the  Newer  alluvium  related  to  glacial  and  intergla- 
cial  cycles  of  Pleistocene  and  Holocene  (Recent) 
time.  Such  depositional  environments,  influenced 
by  alternating  wet  and  dry  cycles,  led  to  deposition 
of  mainly  fluvial  sediments  in  lenses  and  with 
variable  textures  ranging  from  silt  and  clay  to  sand 
and  gravel,  rather  than  extensive  continuous  aqui- 
clude/aquifer  systems.  The  large  groundwater 
withdrawals  have  increased  downward  percolation 
of  recharge  through  leaky  alluvial  aquitards.  (Au- 
thor's abstract) 
W90-01033 


NEW  STATISTICAL  GRAIN-SIZE  METHOD 
FOR  EVALUATING  THE  HYDRAULIC  CON- 
DUCTIVITY OF  SANDY  AQUIFERS. 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 
K.  O.  Uma,  B.  C.  E.  Egboka,  and  K.  M.  Onuoha. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  343-366,  Jun  1989.  8  fig,  7  tab,  16  ref. 

Descriptors:  "Particle  size,*Permeability, 

"Groundwater  movement,  "Sand  aquifers,  "Hy- 
draulic conductivity,  Transmissivity,  Statistical 
methods.  Pumping  tests. 

A  new  statistical  grain-size  method  of  evaluating 
the  hydraulic  conductivity  (K)  and  transmissivity 
(T)  of  sandy  aquifers  is  presented.  The  new  equa- 
tion is  of  the  form  K  =  Cd-squared  (where  d  is  the 
effective  (or  mean)  diameter  of  the  grains)  and  is 
similar  to  the  existing  equations,  but  in  this  case  the 
coefficient  C,  which  is  normally  taken  as  a  con- 
stant, is  actually  shown  to  be  a  variable  that  de- 
pends on  the  nature  of  the  geologic  environment 
(source  rock,  transportation,  deposition  and  post- 
deposition  history,  etc.).  It  is  established  that  C  for 
unconsolidated  and  poorly  cemented  sandy  materi- 
als is  6.0,  for  moderately  consolidated/cemented 
rocks,  C  =  3.8,  while  for  fairly  well  compacted  and 
cemented  rocks,  its  value  is  about  2.0.  With  these 
coefficients,  the  new  statistical  grain-size  method 
gives  K  and  T  values  that  compare  favorably  with 
those  determined  from  pumping  test  methods.  (Au- 
thor's abstract) 
W90-01035 


SEDIMENTARY  PETROLOGY:  A  GUIDE  TO 
PALEOHYDROGEOLOGIC  ANALYSES,  EX- 
AMPLE OF  SANDSTONES  FROM  NORTH- 
WEST GULF  OF  MEXICO. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

J.  M.  Sharp,  and  E.  F.  McBride. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  367-386,  Jun   1989.    11   fig,   1   tab,  66  ref.  NSF 
grant  EAR-8720040. 

Descriptors:  "Sandstones,  "Sedimentary  petrology, 
"Paleohydrology,  "Gulf  of  Mexico,  "Geohydro- 
logy,  Geochemistry.  Aquifers,  Diagenesis. 


iphic  data  have  rarely  been  used  in  hydro- 
studies,  yet  the  aquifer's  rocks  record  to 
varying  extents  the  history  of  rock-water  interac- 
tion in  the  aquifer  Recognition  ol  paleohydrogeo- 
logic  regimes  can  provide  insights  into  porosity 
and  permeability  trends,  groundwater  chemistry, 
the  formation  of  petroleum  and  mineral  deposits, 
and  the  extrapolation  of  hydrogeological  processes 
into  the  future  (with  applicability  to  problems  of 
waste  disposal)  In  the  northwestern  Gulf  of 
Mexico  Basin  sandstones,  diagenetic  features  are 
tabulated  and  related  to  paleohydrogeologic  sys- 
tems. Distinctive  diagenetic  patterns  exist  in  the 
syndiagenetic,  teleogenetic,  and  burial  diagenetic 
regimes  Less  well  documented  are  the  diagenetic 
patterns  in  sandstones  within  the  low-grade  meta- 
morphic  or  free -convection  regimes  These  diagen- 
etic features  may  be  usable  in  other  sandstone 
aquifers  (or  reservoirs)  in  identifying  paleohydro- 
geologic systems  and  developing  an  aquifer's  histo- 
ry. In  the  sandstones  of  the  northwestern  Gulf  of 
Mexico  (and  probably  in  other  passive  continental 
margins),  sandstone  petrographic  features  are 
shown  to  record  meteoric  vs.  overpressurized, 
compactional  flow  systems.  (Author's  abstract) 
W90-O1036 


FIELD  MEASUREMENT  AND  ASSOCIATED 
CONTROLLING  FACTORS  FOR  GROUND- 
WATER SEEPAGE  IN  A  PIEDMONT  IM- 
POUNDMENT. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

A.  E.  Bruckner.  G  M  Hornberger,  and  A  L 
Mills. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  3,  p 
223-235,  Jul-Sep  1989.  1 1  fig,  2  tab,  23  ref. 

Descriptors:  "Surface-groundwater  relations, 
"Lakes,  "Groundwater  movement,  "Seepage, 
Drainage  patterns,  Artificial  lakes,  Lake  Anna, 
Virginia. 

Knowledge  of  groundwater  seepage  to  and  from 
lakes  can  be  an  important  component  of  scientific 
investigations  involving  water  and  geochemical 
budgets.  Measurements  of  groundwater  seepage  at 
Lake  Anna,  a  man-made  lake  in  central  Virginia, 
show  that  inflow  to  the  lake  occurs  even  under  dry 
summer  conditions.  Seepage  rates  were  correlated 
with  the  elevation  of  the  near-shore  water  table, 
which  responded  rapidly  to  rainfall  events  in  the 
fractured  rock  terrain  in  which  Lake  Anna  is  locat- 
ed. Seepage  rates  did  not  decline  uniformly  with 
distance  offshore.  This  result  contrasts  with  those 
for  lakes  underlain  by  relatively  homogeneous 
porous  media  where  measurements  generally  con- 
firm the  prediction  that  seepage  rates  drop  off 
exponentially  with  distance  from  shore.  The  along 
shore  variability  of  seepage  rates  in  Lake  Anna 
was  related  to  a  topographic  index  that  is  used  to 
describe  drainage  from  hillslopes.  This  suggests 
that  seepage  in  impoundments  such  as  Lake  Anna 
may  be  strongly  controlled  by  drainage  pathways 
that  pre-dated  the  lake.  (Author's  abstract) 
W90-01073 


STUDY  CONCERNING  THE  RAPID  FLOW  OF 
FLOOD  WATERS  IN  A  SMALL  CATCHMENT 
AREA  OF  A  FORESTED  ZONE  IN  BRITTANY 
(ETUDE  DE  LA  FORMATION  DE  L'ECOULE- 
MENT  RAPIDE  DE  CRUE  DANS  UN  PETIT 
BASSIN-VERSANT  FORESTIER  BRETON). 
Laboratoire  de  Geographie  Physique.  Meudon- 
Bellevue  (France). 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01130 


OCCURRENCE   OF   RADON   IN   WELL  SUP- 
PLIES. 

American  Water  Works  Service  Co.,  Voorhees, 

NJ.  System  Water  Quality  Dept. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01159 


OCCURRENCE   OF   RADON,   RADIUM,   AND 
URANIUM  IN  GROUNDWATER. 

Environmental     Protection     Agency.     Cincinnati. 
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WATER  CYCLE— Field  2 


OH 

For  primary  bibliographic  entry  see  Field  2K. 
W90-01162 


GEOHYDROLOGY  OF  THE  LAURA  FRESH- 
WATER LENS,  MAJURO  ATOLL:  A  HYDRO- 
GEOCHEMICAL  APPROACH. 

Geological  Survey,  Honolulu,  HI. 

S.  A.  Anthony,  F.  L.  Peterson,  F.  T.  Mackenzie, 

and  S.  N.  Hamlin. 

Geological       Society       of      America       Bulletin 

BUGMAF,  Vol.  101,  No.  8,  p  1066-1075,  August 

1989.  13  fig,  1  tab,  36  ref. 

Descriptors:  'Geochemistry,  *Water  chemistry, 
'Geohydrology,  *Aquifers,  'Groundwater  move- 
ment. *Diagenesis,  'Marshall  Islands,  Hydrologic 
aspects,  Deposition,  Seawater. 

In  small  limestone  islands,  the  depositional  history 
and  subsequent  chemical  interactions  between 
groundwater  and  the  aquifer  host  rock  play  critical 
roles  in  the  occurrence,  movement,  and  chemistry 
quality  of  ground  water.  The  hydrogeochemistry 
of  the  Laura  freshwater  lens,  Majuro  atoll,  Mar- 
shall Islands,  is  an  example  of  these  relations. 
Laura  is  underlain  by  two  principal  hydrologic 
units.  The  upper  unit  is  a  back-reef-marginal-la- 
goonal  deposit  which  formed  during  the  Holocene 
interglacial  stage.  The  lower  hydrologic  unit  con- 
sists of  highly  permeable  limestone.  The  upper 
hydrologic  unit  contains  a  calcium  bicarbonate 
rich  freshwater  lens,  in  which  a  potable  freshwater 
nucleus  as  much  as  14  m  thick  occurs  on  the 
lagoon  side  of  the  island.  The  highly  permeable 
lower  hydrologic  unit  contains  seawater  and  trun- 
cates the  freshwater  seawater  mixing  zone.  THe 
freshwater  lens  and  associated  freshwater  seawater 
mixing  zone  are  the  site  of  continuously  occurring 
diagenetic  reactions  that  significantly  affect  the 
porosity  and  permeability  of  the  aquifer.  Non- 
equilibrium  dissolution  precipitation  reactions,  cou- 
pled with  variations  in  C02  input,  control  the 
chemical  evolution  of  Laura  groundwater. 
(Gadsby-PTT) 
W90-01172 


GROUNDWATER  QUALITY  REGULATION: 
EXISTING  GOVERNMENTAL  AUTHORITY 
AND  RECOMMENDED  ROLES. 

Wisconsin  Univ. -Madison.   Dept.   of  Agricultural 

Economics. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01173 


OPTIMAL  VOLUMETRIC  AND  ECONOMIC 
GROUNDWATER  MINING  FOR  THE  ARKAN- 
SAS GRAND  PRAIRIE. 

Utah  State  Univ.,   Logan.   Dept.  of  Agricultural 

and  Irrigation  Engineering. 

R.  C.  Peralta,  and  K.  Kowalski. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  1,  p  1-17,  November  1988.  2  fig,  2  tab,  24 

ref. 

Descriptors:  'Groundwater  availability,  'Aquifers, 
'Hydrologic  models,  'Water  resources  develop- 
ment, 'Groundwater  mining,  'Groundwater  irri- 
gation, 'Arkansas,  Optimization,  Drawdown, 
Water  use,  Model  studies. 

Models  are  demonstrated  for  development  of  opti- 
mal groundwater  extraction  strategies  for  an  area 
in  which  the  availability  of  water  from  other 
sources  is  anticipated  by  the  end  of  the  planning 
period.  The  study  area:  (1)  has  more  wells  than  can 
be  modeled  individually,  (2)  has  an  existing  piezo- 
metric  surface  that  is  stressed  and  not  at  steady 
state,  and  (3)  is  a  portion  of  a  larger  aquifer  system, 
the  flow  regime  of  which  should  not  be  disrupted. 
As  a  result,  presented  models  incorporate,  respec- 
tively: (1)  cell-influence  coefficients,  instead  of 
well-influence  coefficients,  (2)  a  convolution  equa- 
tion not  previously  demonstrated  in  optimizing 
groundwater  mining,  and  (3)  constant-head/re- 
strained flux  boundary  conditions.  Optimal  10-yr 
groundwater  extraction  volumes  are  presented  for 
the  intensively  irrigated  4700  sq  km  Arkansas 
Grand  Prairie.  For  the  assumed  conditions,  strate- 
gies that   maximize   extraction   volume   are   very 


similar  to  those  that  maximize  the  present  value  of 
net  economic  return  resulting  from  agricultural 
production.  It  is  shown  that  results  are  sensitive  to 
limits  on  drawdown  and  changes  in  pumping  with 
time.  (Author's  abstract) 
W90-01218 


TREATMENT  OF  SPATIALLY  VARIABLE 
GROUNDWATER  LEVELS  IN  ONE-DIMEN- 
SIONAL STOCHASTIC  UNSATURATED 
WATER-FLOW  MODELING. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Hydraulics  and  Catchment  Hydrology. 

J.  W.  Hopmans. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  1,  p  19-36,  November  1988.  8  fig,  3  tab,  23 

ref. 

Descriptors:  'Soil  water-groundwater  relations, 
'Infiltration,  'Stochastic  models,  'Hydrologic 
models,  'Groundwater  level,  'Soil  water,  'Soil- 
water-plant  relationships,  'Surface-groundwater 
relations,  Hydraulic  properties,  Boundary  condi- 
tions, Hydrologic  cycle,  Evapotranspiration,  Aer- 
ation zone. 

A  stochastic  lower-boundary  condition  for  an  un- 
saturated water-flow  domain  is  presented,  which 
can  be  used  in  the  numerical  solution  of  the  unsatu- 
rated water-flow  equation  for  soils  with  a  shallow 
groundwater  table.  The  resulting  stochastic  model 
can  be  useful  in  studying  the  influence  of  spatially 
variable  soil  hydraulic  properties  and  groundwater 
levels  on  soil  water  regime  and  plant  transpiration. 
The  lower-boundary  condition  employed  assumes 
and  exponential  relation  between  the  discharge  of 
a  watershed  and  the  groundwater  level  at  a  specif- 
ic location.  Since  it  was  found  that  groundwater 
levels  were  influenced  by  the  presence  of  low- 
conductive  clay  in  the  soil  profile,  tubes  from 
which  groundwater  levels  were  measured  are  di- 
vided into  two  classes.  These  classes  were  based  on 
the  presence  of  clay  within  the  first  1.2  m  of  the 
soil  profile.  Scaling  was  then  used  to  obtain  a 
reference  discharge-groundwater-level  relationship 
for  each  class  and  for  two  years.  This  relationship, 
in  combination  with  its  frequency  distribution  of 
the  set  of  scale-factor  values  for  each  class  and 
year,  can  be  used  as  the  stochastic  lower-boundary 
condition  for  an  unsaturated  water-flow  model  to 
simulated  water  transport  in  a  soil  with  a  shallow 
groundwater  table.  An  application  of  such  a  vari- 
able lower-boundary  condition,  given  in  two  simu- 
lation examples,  shows  that  this  condition  can  be 
used  for  an  unsaturated  water-flow  model  with  a 
fluctuating  groundwater  table.  (Author's  abstract) 
W90-01219 


PRECARIOUSNESS  OR  EVEN  THE  LACK  OF 
RECHARGE  OF  THE  PHREATIC  AQUIFER  IN 
THE  NORTH  SAHELIAN  AREA  OF  CHAD 
DURING  THE  LAST  26  YEARS  (LA  PRECAR- 
ITE  OU  MEME  L'ABSENCE  D'ALIMENTA- 
TION  DE  LA  NAPPE  PHREATIQUE  EN  ZONE 
NORD-SAHELIENNE  DU  TCHAD.  RESUL- 
TATS  D'UN  QUART  DE  SIECLE  DE  SURVEIL- 
LANCE PIEZOMETRIQUE). 
Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 

D.  Bichara,  A.  Safi,  and  J.  L.  Schneider. 
Comptes    Rendus    de    PAcademie    des    Sciences 
(Serie  2)  CRASEV,  Vol.  309,  No.  5,  p  493-496, 
1989.  4  fig,  5  ref.  English  summary. 

Descriptors:  'Groundwater  recharge,  'Aquifers, 
'Water  table  decline,  'Evapotranspiration,  'Arid 
lands,  Fluvial  sediments,  Chad,  Sahel  desert. 

Piezometric  and  isotopic  data  show  a  recent  re- 
charge of  the  phreatic  aquifer  in  some  areas  of  the 
Ogolian  erg  to  the  North  of  Lake  Chad,  piezome- 
tric observations,  started  in  1963,  show  a  continu- 
ous fall  of  the  water  table  in  tertiary  or  quaternary 
fluviolacustrine  deposits  where  it  is  deeper  than  30 
meters  below  soil  level.  The  fall  which  may  reach 
an  annual  average  of  0.06  corresponds  to  evapo- 
transpiration losses,  due  to  the  aridity  of  the  cli- 
mate that  has  affected  the  Sahelian  region  for  a 
very  long  time.  (Author's  abstract) 
W90-01268 


Groundwater — Group  2F 

MUTAGENICITY  ON  CHLORINATION  OF 
PRODUCTS  FORMED  BY  OZONATION  OF 
NAPHTHORESORCINOL  IN  WATER. 

Setsunan  Univ.,  Neyagawa  (Japan).  Div.  of  Envi- 
ronmental Health. 

Y.  Sayato,  K.  Nakamuro,  and  H.  Ueno. 
Mutation  Research  MUREAV,  Vol.  226,  No.  3,  p 
151-155,  1989.  3  fig,  7  ref. 

Descriptors:  'Water  treatment,  'Mutagenicity, 
'Drinking  water,  'Chlorination,  'Ozonation, 
Ames  test,  Naphthoresorcinol. 

The  mutagenicity  of  products  formed  by  chlorina- 
tion after  ozonation  of  naphthoresorcinol  in  drink- 
ing water  was  assayed  with  Salmonella  typhimur- 
ium  strains  TA98  and  TA100  in  the  presence  and 
absence  of  S9  mix  from  phenobarbital-and  5,6- 
benzoflavone-induced  rat  liver.  Ozonated  and  sub- 
sequently chlorinated  naphthoresorcinol  was  di- 
rectly mutagenic,  as  was  ozonated  naphthoresor- 
cinol, in  both  strains  tested.  The  mutagenic  activity 
at  chlorination  with  8  equivalents  of  chlorine  per 
mole  of  naphthoresorcinol  after  ozonation  was 
markedly  higher  than  that  with  ozonation  only.  Of 
the  identified  ozonation  products  of  naphthoresor- 
cinol, muconic  acid,  after  chlorination  with  2  or  4 
equivalents  of  chlorine  per  mole  of  the  compound, 
induced  direct  mutagenicity  against  TA98  and 
TA100.  The  chlorination  of  glyoxal  with  0.5  and  1 
chlorine  equivalents  per  mole  of  the  compound 
produced  direct  mutagenicity  toward  TA98.  The 
following  chlorination  products  of  these  com- 
pounds were  identified  using  gas  chromatography- 
mass  spectroscopy  by  comparison  with  authentic 
standards:  chloroform,  chloral  hydrate,  dichloroa- 
cetics  acid  (as  the  methyl  ester),  and  trichloroace- 
tic acid  (as  the  methyl  ester).  (Male-PTT) 
W90-01274 


COMPUTER  CODE  FOR  THE  CALCULATION 
OF  THE  RELATIVE  TRANSMISSIVITY  DIS- 
TRIBUTION IN  AN  AQUIFER  FOR  STEADY 
STATE  GROUNDWATER  LEVELS. 

Orange    Free   State   Univ.,    Bloemfontein    (South 

Africa).  Inst,  for  Groundwater  Studies. 

G.  J.  van  Tonder. 

Water  SA  WASADV,  Vol.  15,  No.  3,  p  147-152, 

July  1989.  4  fig,  10  ref. 

Descriptors:  'Computer  programs,  'Transmissi- 
vity,  'Groundwater  movement,  'Groundwater 
level,  'Aquifers,  Aquifer  management,  Geohydro- 
logy,  Hydraulic  head,  South  Africa,  Water  table, 
Spatial  distribution. 

A  computer  program  to  solve  the  inverse  problem 
for  transmissivities  in  an  aquifer  was  developed. 
The  underlying  concept  of  the  model  is  that  the 
spatial  distribution  of  groundwater  levels,  which  is 
in  a  pseudo-steady  state,  is  purely  a  function  of  the 
transmissivity  distribution  over  the  aquifer.  The 
model  was  applied  to  the  Atlantis  aquifer.  South 
Africa.  The  main  objective  of  this  application  was 
to  simulate  the  physical  conditions  prevailing  in 
the  aquifer  and  to  optimize  the  future  development 
of  the  production  fields.  During  the  calibration 
period,  deficiencies  encountered  included  too  large 
elements  in  regions  of  steep  groundwater  gradi- 
ents, and  deficiencies  in  data  regarding  initial  heads 
and  hydraulic  parameters.  However,  the  model 
yielded  a  good  comparison  between  observed  and 
calculated  water  levels.  (Friedmann-PTT) 
W90-01404 


COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE, MOROCCO  1988. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01409 


HYDROLOGICAL  INVESTIGATION  OF  AN 
ARID  AREA. 

Umm  Al-Qura  Univ.,  Mecca  (Saudi  Arabia).  Fac- 
ulty of  Applied  Sciences  and  Engineering. 
A.  A.  S.  Alfi. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Mechanics  Publications,  Boston.  1988.  p  51-62,  4 

fig,  4  ref. 

Descriptors:  'And  lands,  "Hydrologic  data  collec- 
tions, "Hydrologic  maps,  "Piezometers,  "Geohy 
drology,  'Aquifers,  "Groundwater  potential, 
Groundwater  level,  Rcsistiviiy,  Stratification,  Ge- 
ological surveys. 

A  subtropical  arid  area  is  proposed  to  house  a 
university  campus.  An  investigation  was  conduct- 
ed to  define  the  hydrology  and  subsurface  hydrol- 
ogy of  the  area,  for  possible  use  of  its  water 
resources  and  recommendations  for  better  future 
use.  An  earth  resistivity  survey  was  carried  out  at 
56  location  for  the  evaluation  of  groundwater  po- 
tential and  subterranean  stratification.  Results  were 
translated  into  profiles  of  sections.  Three  produc- 
tion wells  with  piezometric  observation  well  were 
drilled  to  define  the  aquifer  of  the  area,  seasonal 
change  and  water  quality.  Profiles  drawn  from  the 
results  of  the  seismic  survey  were  almost  similar  to 
those  of  the  electrical  survey.  All  aquifers  in  the 
area  were  unconfined  with  the  level  of  bedrock 
playing  a  major  role  in  defining  groundwater 
slope,  direction  of  flow  and  its  quantity.  Discharge 
of  production  wells  were  found  to  vary  from  75  to 
938  l/m  and  quality  of  water  was  found  to  be 
acceptable.  Findings  called  for  adequate  open 
channels  to  be  constructed  along  groundwater 
paths  to  take  care  of  short  duration  floods  predict- 
ed to  occur  within  50  years.  (See  also  W90-01409) 
(Author's  abstract) 
W90-01414 


EFFECTS      OF      FORESTS      ON      WETLAND 
RUNOFF  DURING  SPRING. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01460 


DETERMINATION  OF  HYDROLOGICAL 
FLOW  PATHS  AND  ASSOCIATED  HYDRO- 
CHEMISTRY  IN  FORESTED  CATCHMENTS 
IN  CENTRAL  SCOTLAND. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01472 


PALEORECHARGE,  CLIMATOHYDROLOGIC 
VARIABILITY,  AND  WATER-RESOURCE 
MANAGEMENT. 

New  Mexico  Bureau  of  Mines  and  Mineral   Re- 
sources, Socorro. 
W.  J.  Stone. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168.  1987.  p  143-152,  3  fig,  1  tab,  20  ref. 

Descriptors:  'Climatology,  'Rainfall  variability, 
'Groundwater  recharge,  'Paleohydrology,  *Pa- 
leoclimatology.  Water  management,  'Australia, 
'New  Mexico. 

Changes  in  recharge  through  time  document  cli- 
matohydrologic  variability.  Modern  and  ancient 
recharge  rates  can  be  estimated  and  dated  using  a 
chloride  mass-balance  approach  An  area  studied  in 
South  Australia  was  shown  to  have  been  wetter 
before  13,500-16.000  yrs  ago.  In  west  central  New 
Mexico,  conditions  were  wetter  prior  to  7,000- 
17,000  yrs  ago.  Data  from  northwestern  New 
Mexico  show  it  was  wetter  there  at  the  same 
general  time  and  at  younger  intervals  ending  1,000, 
900  and  400  yrs  ago.  Dry  periods  preceded  these 
wet  intervals  (occurring  1,000-2,000  and  10,000- 
14,000  yrs  ago).  Most  of  these  times  correspond  to 
paleoclimatohydrologic  regimes  recognized  in  pre- 
vious studies.  These  differences  in  recharge  rates 
are  important  in  water-resource  management  and 
waste-disposal  planning.  The  rates  can  be  used  in 
modeling  and  to  avoid  groundwater  mining. 
Higher  previous  recharge  rates  may  be  taken  as 
alues  iti  designing  waste-disposal  fa- 
"■  01537)  (Author's  abstract) 


W90-OI550 


CLIMATE      CHANGE      AND      WATER      RE- 
SOURCES, 

World      Meteorological      Organization,      Geneva 

(Switzerland). 

Foi  primary  bibliographic  entry  see  Field  4C. 

W90-OI573 


CLIMATIC  VARIABILITY  AND  REGOLITH 
GROUNDWATER  REGIME  IN  SOUTHWISI- 
ERN  NIGERIA. 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01S81 


DETECTION  OF  NATURAL  AND  ARTIFICIAL 
CAUSES  OF  GROUNDWATER  FLUCTUA- 
TIONS. 

Dienst  Grondwaterverkenning  TNO,  Delft  (Neth- 
erlands). 

F.  C.  VanGeer,  and  P.  R.  Defize. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  597-606,  7  fig,  3  ref. 

Descriptors:  'Groundwater  level,  'Groundwater 
management,  'Surface-groundwater  relations, 
Model  studies,  Transfer/noise  models. 

Fluctuations  and  trends  in  the  groundwater  level 
are  the  result  of  a  number  of  natural  and  artificial 
causes.  Transfer/noise  modelling  has  been  applied 
to  decompose  observed  groundwater  level  series  in 
such  a  way  that  each  cause  of  influence  corre- 
sponds with  a  component  of  the  groundwater 
level.  Two  applications  are  presented:  (1)  detection 
of  the  influence  of  a  river  stage  on  the  groundwat- 
er level;  and  (2)  detection  of  an  artificial  trend  in 
the  groundwater  level.  This  process  is  applicable 
for:  (1)  decomposition  of  groundwater  measure- 
ment series  into  natural  and  artificial  components; 

(2)  short-term  forecasting  of  groundwater  levels; 

(3)  simulation  of  changes  in  the  groundwater 
regime;  and  (4)  a  quick-screening  of  the  data  mate- 
rial in  preliminary  investigations.  (See  also  W90- 
01537)  (Author's  abstract) 

W90-01587 


MULTIPHASE  FLOW  IN  POROUS  MEDIA: 
DESCRIPTION  AT  THE  PORE  AND  MACRO- 
SCOPIC SCALE. 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  Hy- 
draulics and  Hydraulic  Works. 
For   primary   bibliographic   entry   see   Field   2G. 
W90-01592 


PREDICTION  OF  WATER  TABLE  MOUND 
DEVELOPMENT  AND  AQUIFER  RECHARGE 
FROM  AN  INFILTRATION  AREA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

H.  J.  Morel-Seytoux,  and  C.  Miracapillo. 
IN:   Unsaturated   Flow  in   Hydrologic   Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  241-272,  12  fig,  1  tab,  19  ref. 

Descriptors:  'Water  table,  'Unconfined  aquifers, 
'Groundwater  recharge,  'Soil  water,  'Intermittent 
streams,  'Infiltration,  'Mathematical  analysis, 
Wadi,  Aquifers,  Storm  seepage. 

Typically  intermittent  streams  (wadis)  and  zones  of 
infiltration  during  and  shortly  after  a  rain  or  a 
flood  are  not  in  permanent  hydraulic  connection 
with  the  underlying  water-table  aquifer.  Due  to  the 
frequent  presence  of  a  clogged  layer  the  water 
flow  below  the  infiltration  zone  is  often  unsaturat- 
ed. Recharge  occurs  only  after  the  unsaturated 
wetting  front  reaches  the  water-table.  On  the  other 
hand,  long  after  infiltration  has  ceased  at  the  soil 
surface,  recharge  continues  from  the  unsaturated 
storage  which  has  accumulated  above  the  water 
table  during  the  infiltration  phase.  This  distinct 
phase  of  recharge  after  infiltration  has  stopped  is 


called  the  drainage  phav 

mentions!  in  nature  To  simplify  the  pre- 
dictive tool  and  make  it  very  practical,  the  multi- 
dimensional character  of  the  flow  problem  is  ren- 
dered, approximately  but  effectively,  by  .-. 
technique  that  consists  of  matching  two  unidimen- 
sional  flows,  a  vertical  and  a  horizontal  one  Prac- 
tical examples  illustrate  the  influence  of  the  param- 
eters on  the  water  table  level  below  the  infiltrating 
area  and  on  the  lateral  recharge  rate  into  the  part 
of  the  aquifer  which  is  not  overlain  by  the  river  or 
infiltration  basin  bed  Comparison  with  field  obser- 
vations shows  the  technique  to  be  accurate,  inex- 
pensive and  easy  to  apply  (See  also  W90-01 590) 
(Author's  abstract) 
W90-01599 


NUMERICAL   SIMULATION    Of    RICHARDS 

EQUATION:   CURRENT   APPROACHES    AM) 

AN  ALTERNATE  PERSPECTIVE. 

California   Univ.,   Berkeley.   Earth   Sciences  Div. 

For   primary   bibliographic   entrv   see    Field   2G. 

W90-01602 


SPATIALLY  DISTRIBUTED  MODELLING: 
CONCEPTUAL  APPROACH,  COUPLING  SUR- 
FACE WATER  AND  GROUNDWATER. 

Ecole   Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01606 


INFLUENCE  OF  SPATIAL  VARIABILITY  OF 
SATURATED  HYDRAULIC  CONDUCTIVITY 
ON  THE  INFILTRATION  PROCESS. 

Technical  Univ.  of  Lisbon  (Portugal).  High  Inst,  of 

Agronomy. 

For   primary   bibliographic   entry   see    Field    2G. 

W90-01607 


GROUNDWATER  RECHARGE  IN  URBAN 
AREAS. 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences. 
D.  N.  Lerner. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988.  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  69-76,  2 
fig,  2  tab,  14  ref. 

Descriptors:  'Groundwater  recharge,  'Urban 
areas,  'Urban  hydrology,  'Recharge,  'Infiltration, 
Urbanization,  Groundwater  movement. 

The  two  interlinked  networks  of  hydrological 
pathways  in  urban  areas  (natural  pathways  and 
water  supply-sewage  pathways)  are  described  with 
particular  reference  to  the  link  with  groundwater. 
As  well  as  reducing  direct  recharge,  urbanization 
creates  new  pathways  and  sources  of  water  for 
recharge,  including  leaking  water  mains,  sewers, 
septic  tanks  and  soakaways.  The  net  effect  is  often 
an  increase  in  recharge  to  pre-urbanization  rates; 
or  higher  in  dry  climates  and  cities  with  high 
densities,  and  large  imported  water  supplies.  (See 
also  W90-01612)  (Author's  abstract) 
W90-01620 


GROUNDWATER  RESPONSE  IN  THE  URBAN 
SECTORS  OF  CAIRO  ENVIRONS,  EGYPT. 

Qatar  Univ.,  Doha.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  4C. 

W9O-0166O 


EFFECTS  OF  BANKWELL  FILTRATION  ON 
THE  SAFE  GROUND  WATER  YIELD  IN  THE 
COLOGNE  AREA. 

For  primary  bibliographic  entry  see  Field  4B. 
W90-01661 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


QUANTITY  AND  QUALITY  OF  GROUND- 
WATER BENEATH  AN  INDUSTRIAL  CONUR- 
BATION-BIRMINGHAM, UK. 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences. 

J.  W.  Lloyd,  D.  N.  Lerner,  M.  O.  Rivett,  and  M. 
Ford. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  445-452, 
5  fig,  1  tab,  3  ref. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er  budget,  'Urbanization,  "Urban  areas,  'England. 
Aquifers,  Nitrates,  Chlorides,  Trichloroethylene, 
Organic  compounds,  Groundwater  pollution,  Bir- 
mingham. 

Since  the  1960's  groundwater  heads  have  been 
rising  noticeably  beneath  Birmingham,  England 
principally  due  to  reducing  abstraction.  Despite 
the  almost  complete  urbanization  of  the  aquifer 
surface,  potential  recharge  is  at  least  as  high  as  it 
was  before  the  city  was  built.  There  is  sufficient 
leakage  from  water  mains  and  sewers  to  make  up 
for  the  reduced  infiltration  at  the  surface.  The 
marked  change  in  groundwater  conditions  has 
prompted  interest  in  groundwater  quality,  and 
both  the  inorganic  and  organic  quality  of  the 
groundwater  are  currently  being  studied.  First  in- 
dications are  of  widespread  worsening  inorganic 
quality,  with  high  nitrates,  chlorides  and  certain 
trace  elements.  Chlorinated  organic  solvents  (e.g. 
trichloroethylene)  are  widespread,  but  there  is 
little  evidence  to  date  of  other  organic  pollutants. 
(See  also  W90-01612)  (Author's  abstract) 
W90-01662 


INFLUENCE   OF   URBANIZATION    ON   THE 
QUALITY  OF  GROUNDWATER. 

Slovenska    Vysoka    Skola    Technicka,    Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01663 


EFFECT   OF   URBANIZATION   ON   A   SHAL- 
LOW QUATERNARY  AQUIFER. 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01664 


IMPACT  OF  AN  URBAN  AREA  ON  THE  HY- 
DROCHEMISTRY  OF  A  SHALLOW  GROUND- 
WATER (ALLUVIAL  RESERVOIR)  TOWN  OF 
NARBONNE,  FRANCE. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01667 


POSSIBILITIES  FOR  GROUNDWATER  DE- 
VELOPMENT FOR  THE  CITY  OF  JAKARTA, 
INDONESIA. 

Bundesanstalt  fuer  Geowissenschaften  und  Roh- 
stoffe,  Hanover  (Germany,  F.R.). 
G  Schmidt,  B.  Soefner.  and  P.  Soekardi. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication.  1988.  p  505-516, 
8  fig,  3  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater  budget,  'Groundwater  manage- 
ment, 'Indonesia,  Water  resources  development. 
Groundwater  mining,  Saline  water  intrusion, 
Groundwater  pollution.  Mathematical  models, 
Geohydrology,  Djakarta. 

Groundwater  resources  for  the  water  supply  of  the 
city  of  Jakarta,  Indonesia,  are  limited  with  respect 
to  quantity  and  quality.  In  response  to  the  present 
over-exploitation  of  the  deeper  parts  of  the  aquifer 
system,  piezometric  heads  have  regionally  dropped 
below  sea  level.  Sea  water  encroachment  and  land 


subsidence  have  been  recorded  as  a  consequence  of 
the  head  decline  in  the  northern  and  central  city 
districts.  Shallow  groundwater  is  exposed  to  many 
sources  of  contamination.  On  the  basis  of  recent 
geohydrological  investigations  and  available  data 
on  groundwater  exploitation  in  Jakarta,  a  three- 
dimensional  numerical  groundwater  model  was  de- 
veloped to  simulate  the  present  situation  and  the 
possible  future  development  of  the  groundwater 
resources  in  the  area.  Prognoses  are  made  that  the 
present  abstraction  from  the  deep  aquifer  system  of 
47  cu  m/yr  can  be  maintained  and  that  the  velocity 
of  sea  water  encroachment  can  be  reduced  if  the 
present  centers  of  abstraction  can  be  shifted  from 
positions  near  to  the  coast  and  further  inland  to  the 
south.  (See  also  W90-01612)  (Author's  abstract) 
W90-01669 


IMPACTS  OF  URBANIZATION  OF  THE 
GREATER  CAIRO  AREA  ON  THE  GROUND 
WATER  IN  THE  UNDERLYING  AQUIFER. 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01670 


HYDROGEOLOGICAL  STUDIES  WITHIN 
THE  FRAMEWORK  OF  AN  ECOLOGICAL 
RISK  ANALYSIS  OF  HARBOUR  MUD  DEPOS- 
ITS. 

Arbeitsgemeinschaft  Hydrogeologie  und  Umwelts- 

chutz,  Aachen  (Germany.  F.R.). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01673 


GROUNDWATER      POLLUTION      BY      TIL- 
BURG'S  GAS  PLANT. 

Iwaco  B.V.,  Boxtel  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01677 


IMPACTS  ON  GROUNDWATER  QUALITY 
AND  GROUNDWATER  USE  IN  A  HIGH  POP- 
ULATED AND  INDUSTRIALIZED  URBAN 
REGION. 

Technologieberatung   Grundwasser   und    Umwelt 

Koblenz,  West  Germany. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01680 


GROUNDWATER  CONTAMINATION: 

SOURCES,     CONTROL,     AND     PREVENTIVE 
MEASURES. 

Albuquerque      City      Enviromental      Compliance 

Dept.,  NM. 

For   primary   bibliographic   entry   see    Field    5G. 

W90-01704 


INSTALLATION  RESTORATION  PROGRAM. 
STAGE  3:  MCCLELLAN  AIR  FORCE  BASE, 
SEMIANNUAL  INFORMAL  TECHNICAL 
REPORT. 

Radian  Corp.,  Sacramento,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01707 


INTERIM  HYDROGEOLOGIC  CHARACTER- 
IZATION REPORT  AND  GROUNDWATER 
MONITORING  SYSTEM  FOR  THE  NONRA- 
DIOACTIVE DANGEROUS  WASTE  LAND- 
FILL, HANFORD  SITE,  WASHINGTON. 
Westinghouse  Hanford  Co.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01708 


PERFORMANCE  OF  AIR  STRIPPING  AND 
GAO  FOR  SOC  AND  VOC  REMOVAL  FROM 
GROUNDWATER. 

Michigan  Technological  Univ.,  Houghton. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-01709 


MODELING    GROUNDWATER    TRANSPORT 
OF  DISSOLVED  GASOLINE. 


Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01710 


SUPERFUND  RECORD  OF  DECISION:  KEEFE 
ENVIRONMENT,  NH. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01715 


EVOLUTION  OF  THE  GROUNDWATER 
CHEMISTRY  AROUND  A  NUCLEAR  WASTE 
REPOSITORY. 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Theoretical  Physics  Div. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-01722 


ISOTOPE  AND  HYDROGEOCHEMICAL 
STUDIES  IN  WATERS  FROM  THE  RIO 
VERDE  BASIN  BAHIA  (ESTUDOS  ISOTOPI- 
COS  E  HIDROQUIMICOS  EM  AGUAS  NA 
BACIA  DO  RIO  VERDE  BAHIA). 
G.  A.  Tavares. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE87703722/ 
GAR,  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Report  INIS-BR-826.  1983.  108p,  28 
fig,  17  tab,  77  ref,  append.  English  summary. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Groundwater,  'Radioactive  dating,  Chemical 
analysis,  Carbon  radioisotopes.  Wells,  Hydrologic 
cycle. 

In  situ  measurements  of  water  level,  temperature 
and  pH  in  8  wells  of  the  limestone  rocks  of  the 
Bambui  and  Caatinga  Formation,  in  the  Rio  Verde 
basin,  were  taken  in  August,  September,  October, 
November  and  December  1979  and  in  April  and 
October  of  1980.  Samples  of  precipitation  and  sur- 
face waters  in  the  region  and  groundwater  of  these 
wells  were  analyzed  for  the  content  of  Ca(  +  2), 
Mg(  +  2),  Na(  +  ),  K(  +  ),  S04(-),  HC03(-),  Cl(-). 
and  isotopic  ratios  D/H  and  018/016.  For  the 
groundwater  samples  the  radiocarbon  activity  and 
isotopic  ratio  C13/C12  of  the  dissolved  carbonates 
were  determined.  The  parameters  determined  were 
used  to  analyze  the  factors  controlling  the  ground- 
waters in  the  region  within  the  hydrological  cycle 
as  well  as  an  eventual  leak  into  the  region  of  water 
from  the  nearby  reservoir  of  Sobradinho.  No  rela- 
tionship was  found  between  the  groundwaters  and 
the  Sobradinho  reservoir.  Their  apparent  carbon- 
14  ages  range  from  2.300  to  13,640  years.  As  all 
samples  come  from  a  small  area  this  indicates  a 
heterogeneous  and  complex  aquifer.  The  data  on 
isotopic  ratio  D/H  and  018/016  and  the  high 
carbon-14  ages  of  the  groundwater  suggest  neither 
direct  recharge  from  precipitation  nor  correlations 
between  the  waters  of  Rio  Verde  and  the  aquifer. 
The  chemical  data  of  the  slightly  saline  ground- 
water with  differences  in  the  chemical  ratios  with 
respect  to  the  surface  samples  suggests  some  disso- 
lution in  addition  to  evaporation  as  the  mechanisms 
that  control  the  salt  content  in  the  aquifer.  (Au- 
thor's abstract) 
W90-01745 


APPLICATION  OF  GENE  PROBES  TO  THE 
DETECTION  OF  ENTEROVIRUSES  IN 
GROUNDWATER. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-01771 


SCIENTIFIC-TECHNICAL  DEMANDS  FOR 
THE  SANITATION  OF  CONTAMINATED 
SITES-PART  I:  WORKING-OUT  A  VALU- 
ATION SCHEME  FOR  MIGRATION  BEHAV- 
IOR OF  SUBSTANCES  UNDERGROUND  (NA- 
TURWISSENSCHAFTLICH-TECHMSCHE  AN- 
FORDERUNGEN  AN  DIE  SANIERUNG  KON- 
TAMINIERTER  STANDORT-TEIL  I:  ERAR- 
BEITUNG    EINES    SCHEMAS    ZUR    BEWER- 


VWrv 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


TUNG  DKS  MIGRATIONSVERNALTENS  VON 
STOFFEN  IM  UNTERGRUND). 

Umweltbundesamt,  Berlin  (Germany,  F.R.), 
For  primary  bibliographic  entry  see  Field  5B. 

W90-01791 


SPECIFIC    HYDROMETRY    OF    KARST    RE- 
GIONS. 

Split   Univ.  (Yugoslavia).   Faculty  of  Civil   Engi- 
neering Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 

W90-01824 


COMPARISON  BETWEEN  THE  GROUND- 
WATER QUALITY  IN  AN  INTERMOUNTAIN- 
OUS  AND  A  COASTAL  PLAIN  IN  YEMEN 
ARAB  REPUBLIC. 

San'a  Univ.  (Yemen).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-01835 


ANOMALOUS  HEAT  FLOW  AND  TEMPERA- 
TURES ASSOCIATED  WITH  SUBGLACIAL 
WATER  FLOW. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01895 


2G.  Water  In  Soils 


ESTIMATION  OF  SOIL  HYDRAULIC  PROP- 
ERTIES AND  THEIR  UNCERTAINTY  FROM 
PARTICLE  SIZE  DISTRIBUTION  DATA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

S.  Mishra,  J.  C.  Parker,  and  N.  Singhal. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  1-18,  Jun  1989.  7  fig,  3  tab,  23  ref.  Electrical 
Power  Research  Institute  contract  RP2485-06  and 
American  Petroleum  Institute  contract  WM-5-324- 
7. 

Descriptors:  *Soil  properties,  "Hydraulic  proper- 
ties, "Particle  size,  *Soil  water,  "Hydraulic  con- 
ductivity, Capillary  pressure,  Statistical  methods, 
Uncertainty. 

A  unified  approach  to  the  estimation  of  soil  hy- 
draulic properties  and  their  uncertainty  from  parti- 
cle size  distribution  data  is  presented.  Soil  hydrau- 
lic properties  are  represented  by  the  parametric 
models  of  Van  Genuchten  and/or  Brooks  and 
Corey.  Particle  size  distribution  data  are  used  to 
generate  theoretical  soil-water  retention  data  using 
a  modified  form  of  the  model  proposed  by  Arya 
and  Paris,  which  was  calibrated  in  this  study  using 
a  data  set  of  250  soil  samples.  Parameters  in  the 
Van  Genuchten  model  are  fitted  to  the  predicted 
water  content-capillary  pressure  data  by  nonlinear 
regression  methods  and  may  be  optionally  convert- 
ed to  equivalent  Brooks-Corey  retention  param- 
eters using  an  empirical  procedure.  Saturated  con- 
ductivity is  estimated  from  particle  size  data  using 
a  modified  Kozeny-Carman  equation  which  was 
developed  from  the  data  set  of  250  soil  samples. 
Uncertainty  in  parameter  estimates  is  evaluated 
using  first-order  error  analysis  methods.  Applica- 
tion of  the  proposed  methodology  to  three  soils 
which  were  not  in  the  calibration  set  indicated 
water  content-capillary  pressure  relations  can  be 
predicted  with  reasonable  accuracy  and  precision. 
Uncertainty  in  predicted  saturated  hydraulic  con- 
ductivity will  be  rather  large  making  direct  meas- 
urement of  this  variable  highly  desirable.  (Author's 
abstract) 
W90-01017 


EFFECTS  OF  PARAMETER  UNCERTAINTY 
ON  PREDICTIONS  OF  UNSATURATED 
FLOW. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Center   for  Environmental   and   Hazardous 
Material  Studies. 
S.  Mishra,  and  J.  C.  Parker. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4. 
p   19-33,  Jun   1989.  4  fig,  4  tab,  20  ref.  American 


Petroleum  Institute  contract  WM-5-324-7. 

Descriptor!  'Unsaturated  flow,  *Soil  water,  'Path 
of  pollutants,  'Error  analysis,  Statistical  analysis, 
Statistical  methods,  Monte  Carlo  method,  Simula- 
tion, Rainfall. 

Proper  prediction  of  fluid  flow  in  (he  unsaturated 
/one  is  vital  to  the  study  of  the  migration  of 
contaminants  as  fluid  flow  and  chemical  transport 
are  strongly  coupled  processes.  This  study  uses 
first-order  first  and  second  moment  analysis  to 
evaluate  the  error  in  predictions  of  unsaturated 
How  models  caused  by  parameter  uncertainty,  ex- 
pressed in  terms  of  a  mean  value  for  each  parame- 
ter and  an  error  covariance  matrix.  These  are 
related  to  the  mean  and  variance  in  the  model 
predictions  by  a  first-order  Taylor  expansion.  Two 
applications  of  the  methodology  are  presented 
The  first  involves  the  estimation  of  parameters  and 
their  error  covariance  matrix  from  particle  size 
distribution  data  for  a  layered  field  soil.  These  are 
used  to  predict  water  contents  and  associated 
errors  for  a  static  retention  test  and  a  dynamic 
drainage  experiment.  The  second  case  involves 
parameter  estimation  using  a  numerical  inversion 
method  from  a  transient  flow  experiment  for  a 
hypothetical  homogeneous  soil.  Predictions  of 
water  contents  and  their  errors  for  a  rainfall-redis- 
tribution event  using  the  estimated  parameters 
compare  well  with  predictions  corresponding  to 
actual  parameters.  Uncertainty  predictions  with 
the  first-order  error  analysis  procedure  also  agree 
well  with  results  of  a  Monte  Carlo  simulation 
study.  (Author's  abstract) 
W90-01018 


SEEPAGE  THROUGH  A  HAZARDOUS-WASTE 
TRENCH  COVER. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01026 


COMPARISONS  OF  THE  UNSATURATED  HY- 
DRAULIC CONDUCTIVITY  OF  A  COARSE- 
TEXTURED  SOIL  AS  DETERMINED  IN  THE 
FIELDS,  IN  THE  LABORATORY,  AND  WITH 
MATHEMATICAL  MODELS. 
Ghent  Rijksuniversiteit  (Belgium).  Lab.  of  Soil 
Physics,  Soil  Conditioning  and  Horticultural  Soil 
Science. 

P.  Michiels,  R.  Hartmann,  and  E.  D.  Strooper. 
Soil  Science  SOSCAK,  Vol  47,  No.  4,  p  299-304, 
April  1989.  3  fig,  3  tab,  16  ref. 

Descriptors:  "Hydraulic  conductivity,  "Soil  tex- 
ture, "Soil  water,  "Sand,  Model  studies,  Laborato- 
ry studies,  Field  tests,  Water  retention,,  Drainage. 

Several  methods  for  determining  the  hydraulic 
conductivity-volumetric  water  content  relationship 
have  been  developed.  Three  different  methods  for 
determining  hydraulic  conductivity  values  were 
evaluated  on  a  sand  dune  soil.  The  first  method  is 
known  as  the  internal  drainage  instantaneous  pro- 
file method  and  was  carried  out  on  the  field.  The 
second  method  was  analogous  to  the  first  but  was 
carried  but  in  the  laboratory.  The  results  obtained 
by  these  two  experimental  techniques  were  then 
used  as  a  reference  for  comparing  with  the  hydrau- 
lic conductivity  functions  predicted  by  the  third 
method,  mathematical  models.  For  this  numerical 
approach,  the  Jackson  and  the  Mualem  formula- 
tion was  selected.  For  the  coarse-textured  soil  used 
in  this  investigation,  all  three  methods  resulted  in 
hydraulic  conductivity  functions  that  were  in  fairly 
good  agreement.  Moreover,  the  differences  be- 
tween the  laboratory  experiment  and  the  field  ex- 
periment were  greater  than  the  deviations  of  the 
mathematical  models,  although  subtle  differences 
were  found.  It  seemed  that  Mualem's  model  for 
calculating  the  hydraulic  conductivity  function, 
combined  with  the  van  Genuchten  equation  for  the 
soil  water  retention  equation,  is  the  easiest  to  use 
and  leads  to  the  most  accurate  results  for  this 
particular  soil.  (Author's  abstract) 
W90-01063 


SOIL   HYDROPHOBIC   EFFECTS   ON   INFIL- 
TRATION AND  CATCHMENT  RUNOFF. 


Department   of    Primary    Indusn 
Canberra  (Australia)    Bureau  of  Rural   R 

G.J  Bwrch,  1  u  Moore,  and  J  Bums 

Hydrological  Processes  HYPRE3,  Vol    i    No   3,  p 
211-222,  Jul-Sep  1989  H  fig.  4 

Descriptors  "Rainfall-runoff  relationships,  "Aus- 
tralia, "Water  repellent  vjiIs,  "forest  soils.  "Soil 
absorption  capacity.  Drought,  Waicr  deficit,  Infil- 
tration, Rainfall  infiltration.  Soil  properties,  Catch- 
ment areas,  Storm  runoff,  Runoff.  Soil  v. 
Grasslands 

After  dry  summers  or  drought,  eucalypi  forest 
soils  at  (wo  sues  in  southeastern  Australia  devel- 
oped hydrophobic  or  non-wetting  surface  charac- 
teristics that  reduced  infiltration,  measured  using  a 
sprinkling  infiltrometer  At  one  site  the  develop- 
ment of  hydrophobic  conditions  caused  the  rainfall 
to  runoff  conversion  efficiency  of  a  forested  catch- 
ment to  increase  from  5%  to  15<%  Under  non- 
hydrophobic  conditions  at  this  site,  grassland 
always  generated  more  runoff  than  forest  Howev- 
er, one  major  rainfall-runoff  was  recorded  at  a  time 
of  highly  hydrophobic  forest  soil  conditions  and 
this  storm  generated  greater  runoff  on  the  forested 
catchment  than  the  grassland  catchment  At  the 
second  site  forest  soils  have  naturally  highly  con- 
ductive surface  layers  because  of  a  dense  network 
of  macropores  and  pathways  for  preferential  flow. 
Hydrophobic  conditions  produced  by  drought 
caused  soil  water  movement  to  be  confined  lo  only 
a  few  of  the  larger  macropores  exposed  to  surface 
ponded  water.  Even  so,  infiltration  rates  remained 
relatively  high  so  that  the  impacts  of  hydrophobic 
soils  were  not  translated  into  increased  catchment 
runoff  as  at  the  first  site  (Author's  abstract) 
W90-01072 


USE  OF  SOIL  MOISTURE  STATE  INDICA- 
TORS IN  A  RAINFALL-RUNOFF  MODEL 
(UTILISATION  DTNDICATEURS  DE  L'ETAT 
HYDRIQUE  DU  SOL  DANS  UN  MODELE 
PLUIE-DEBIT). 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France). 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01134 


CRITICAL  ASSESSMENT  OF  THE  ROLE  OF 
MEASURED  HYDRAULIC  PROPERTIES  IN 
THE  SIMULATION  OF  ABSORPTION.  INFIL- 
TRATION AND  REDISTRIBUTION  OF  SOIL 
WATER. 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Soil  Science. 

D.  R.  Scotter,  B.  E.  Clothier,  and  T.  J.  Sauer. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  1,  p  73-86.  November  1988.  6  fig,  24  ref. 

Descriptors:  "Soil  water,  "Percolation,  "Infiltra- 
tion, "Absorption,  "Saturation  zone,  "Hydraulic 
properties,  "Hydraulic  conductivity.  Simulation, 
Computer  programs,  Sand.  Soil  horizon. 

Free-water  absorption  and  infiltration  were  meas- 
ured in  a  repacked  fine  sand.  Redistribution  fol- 
lowing constant-flux  infiltration  was  also  meas- 
ured. These  processes  were  then  computer-simulat- 
ed using  independently  measured  soii  water  reten- 
tivity  and  conductivity  data.  Neither  free-water 
absorption,  nor  ponded  infiltration  could  be  accu- 
rately simulated,  as  they  depended  so  critically  on 
the  soil  water  retentivity  near  saturation,  where 
errors  of  observation  prohibit  accurate  measure- 
ment. For  simulating  redistribution,  useful  answers 
were  obtained  even  when  hysteresis  was  ignored. 
But  redistribution  was  grossly  over-predicted 
when  the  Campbell-Brooks  and  Corey  method  was 
used  for  inferring  the  unsaturated  hydraulic  con- 
ductivity from  saturated  conductivity  and  retentiv- 
ity data.  Campbell  has  produced  a  simple  yet  ele- 
gant computer  simulation  package  for  soil  water 
movement.  But  to  use  it  successfully  required  alter- 
native ways  of  evaluating  the  hydraulic  param- 
eters. Ponded  infiltration  was  successfully  simulat- 
ed only  when  the  sorptivity  was  used  as  an  inde- 
pendent input.  To  simulate  redistribution  required 
accurate  determination  of  the  unsaturated  hydrau- 
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lie  conductivity.  For  software  such  as  Campbell's 
to  be  used  effectively,  more  effort  and  physical 
insight  needs  to  be  directed  toward  appropriate 
characterization  of  the  critical  hydraulic  proper- 
ties. This  physical  emphasis  will  lessen  the  likeli- 
hood of  such  useful  software  generating  erroneus 
and  misleading  results.  (Author's  abstract) 
W90-01223 


ENHANCEMENT  OF  CROP  YIELDS  FROM 
SUBSURFACE  DRAINS  WITH  VARIOUS  EN- 
VELOPES. 

Soil  and  Water  Research  Inst.,  Giza  (Egypt). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-01226 


DETERMINING  PERCOLATION  LOSSES  OF 
PACKED  CLAY  SOIL  FROM  TENSIOMETER 
DATA. 

Water  and  Land  Management  Inst.,  Aurangabad 

(India). 

P.  V.  Singh,  D.  Pal,  S.  B.  Varade,  and  S.  Kar. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  2,  p  189-195,  December  1988.  4  fig,  2  tab,  6 

ref 

Descriptors:  *Percolation,  *Soil  water,  *Clays, 
•Leaching,  "Hydraulic  conductivity,  *Water  loss, 
Irrigation,  Lysimeters,  Hydraulic  properties,  Ten- 
siometers,  Surface-groundwater  relations. 

The  measurement  or  prediction  of  percolation 
losses  in  field  situations  is  of  great  practical  signifi- 
cance for  efficient  irrigation  and  for  determination 
of  the  leaching  requirement,  particularly  of  clayey 
soils  where  impeded  percolation  occurs.  Hydraulic 
properties  and  water  losses  in  packed  Ashutia  clay 
soil  were  determined  under  prevented-evaporation 
and  free-evaporation  conditions  using  lysimeter 
and  tensiometric  techniques.  Hydraulic  conductivi- 
ty was  determined  as  a  function  of  soil  moisture 
content  using  percolation  flux  computed.  An  expo- 
nential relationship  between  hydraulic  conductivi- 
ty and  soil  water  content  was  found.  The  percola- 
tion and  evaporation-plus-percolation  fluxes  esti- 
mated from  tensiometer  readings  under  prevent 
and  free-evaporation  conditions,  respectively, 
matched  with  profile  water  losses  from  lysimeter 
measurements.  The  error  ranged  between  0.01  and 
0.82  mm/day  with  high  correlation  coefficient  in- 
dicating that  water  loss  from  a  soil  profile  can  be 
estimated  from  tensiometer  readings.  (Author's  ab- 
stract) 
W90-01230 


IN  SITU  HYDRAULIC  CONDUCTIVITY  TESTS 
FOR  COMPACTED  CLAY. 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
D.  E.  Daniel. 

Journal  of  Geotechnical  Engineering  (ASCE) 
JGENDZ,  Vol.  15,  No.  9,  1989,  p.  1205-1226,  11 
fig,  9  tab,  43  ref. 

Descriptors:  "Hydraulic  conductivity,  "Measuring 
instruments,  "Clays,  "Compacted  soils,  Infiltro- 
meters,   Permeameters,   Lysimeters,   In   situ   tests. 

The  state  of  the  art  for  in  situ  conductivity  testing 
of  compacted  clay  soils  is  summarized.  Nine  meth- 
ods of  testing  are  reviewed:  (1)  the  Bout  well  per- 
meameter;  (2)  constant-head  borehole  permea- 
meters, e.g.,  the  Guelph  permeameter;  (3)  pourous 
probes,  e.g.  the  BAT  device;  (4)  open,  single-ring 
infiltrometers;  (5)  open,  double-ring  infiltrometers; 
(6)  closed,  single-ring  infiltrometers;  (7)  sealed, 
double-ring  infiltrometers;  (8)  the  air-entry  perme- 
ameter; and  (9)  lysimeter  pans.  Installation  proce- 
dures are  given,  equations  for  calculating  hydraulic 
conductivity  are  presented,  simplifying  assump- 
tions are  listed,  and  case  histories  are  reviewed. 
Each  type  of  permeameter  has  advantages.  The 
Boutwell  permeameter  is  especially  convenient  for 
measurement  of  the  vertical  and  horizontal  hy- 
draulic conductivity.  Borehole  permeameters  and 
porous  probes  provide  data  relatively  quickly  but 
permeate  a  relatively  small  volume  of  soil.  Of  the 
permeameters  that  can  permeate  a  large  volume  of 
soil,  the  sealed  double-ring  infiltrometer  and  pan 
lysimeter  are  the  most  versatile.  (Author's  abstract) 
W90-01273 


APPLICATION  OF  CLASSICAL  PHYSICS 
TRANSPORT  THEORY  TO  WATER  MOVE- 
MENT IN  SOIL:  DEVELOPMENT  AND  DEFI- 
CIENCIES. 

Rothamsted     Experimental     Station,     Harpenden 

(England).  Inst,  of  Arable  Crops  Research. 

G.  D.  Towner. 

Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  2,  p 

251-260,  June  1989.  74  ref. 

Descriptors:  "Reviews,  "Soil  water,  "Fluid  me- 
chanics, "Hydraulic  conductivity,  Diffusivity, 
Mathematical  equations,  Soil  porosity,  Physical 
properties,  Hydrodynamics. 

The  history  of  the  application  of  classical  physics 
to  the  movement  of  soil  water  is  reviewed.  The 
development  of  soil  water  transport  theory  is  es- 
sentially that  of  the  application  of  classical  physical 
theories  that  were  originally  derived  for  the  per- 
ceived analogous  transport  of  fluids,  heat  and  elec- 
tricity in  continua.  Much  of  soil-water  transport 
theory  was  developed  by  Buckingham  at  the  turn 
of  the  century,  but  it  took  several  decades  for  it  to 
become  well  understood  and  established.  An  in- 
ability to  solve  partial  differential  equations  with 
water-dependent  transport  coefficients  hampered  a 
rigorous  analysis  and  a  proper  interpretation  of 
early  experiments.  The  theory  has  been  well 
proved  in  the  laboratory,  but  application  to  the 
field  has  been  less  than  successful  because  of  het- 
erogeneity and  macropores.  More  recent  theories 
based  on  other  principles  have  not  yet  received 
adequate  testing.  Future  work  should  extend  the 
established  theory  as  well  as  develop  and  test  new 
ones.  In  analyzing  flow  in  soils  containing  macro- 
pores,  there  are  three  scenarios  to  consider:  the 
macropores  are  sparse  and  well-defined  geometri- 
cally; the  macropores  are  distributed  densely  and 
uniformly  throughout  the  soil;  and,  the  macropores 
are  distributed  too  densely  to  be  included  under 
either  of  the  above  two  scenarios.  Classical  physics 
is  still,  generally,  more  than  adequate  for  solving 
many  day  to  day  soil  water  transport  problems. 
(Friedmann-PTT) 
W90-01391 


DETERMINATION  OF  THE  EXPONENTIAL 
UNSATURATED  HYDRAULIC  CONDUCTIVI- 
TY FUNCTION  BY  PARAMETER  IDENTIFI- 
CATION. 

Agricultural  Univ.  of  Warsaw  (Poland).  Dept.  of 
Land  Reclamation. 

T.  Brandyk,  R.  Romanowicz,  and  K.  Skapski. 
Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  2,  p 
261-267,  June  1989.  4  fig,  14  ref. 

Descriptors:  "Hydraulic  conductivity,  "Soil  water, 
"Soil  porosity,  "Muck  soils,  "Aeration  zone,  "Peat, 
Soil  profiles,  Soil  horizons,  Diffusivity,  Percola- 
tion, Parameterization,  Soil  physical  properties. 

The  parameter  identification  technique  for  the 
evaluation  of  the  exponential  unsaturated  hydraulic 
conductivity  is  explored.  The  identification  is  per- 
formed using  the  indirect  approach  with  an  output 
error  criterion  for  steady  soil  moisture  flow 
through  peat-muck  soil  columns.  The  identification 
procedure  uses  the  Levenberg-Marquardt  algo- 
rithm to  the  solution  of  the  stated  least-square 
optimization  problem.  Examination  of  the  evaluat- 
ed parameters  from  laboratory  experiments  justi- 
fies the  use  of  this  simple  identification  method  for 
the  whole  soil  profile  when  the  variation  of  the  soil 
properties  in  the  soil  profile  is  not  too  large.  For 
layered  soil  profiles  with  relatively  large  differ- 
ences of  soil  properties  between  layers,  it  is  shown 
that  parameters  of  the  exponential  function  must  be 
evaluated  separately  for  each  layer.  (Author's  ab- 
stract) 
W90-01392 


MAPPING  SURFACE  SOIL  MOISTURE  WITH 
L-BAND  RADIOMETRIC  MEASUREMENTS. 

National   Aeronautics  and   Space   Administration, 

Greenbelt,   MD.   Goddard   Space   Flight   Center. 

J.  R.  Wang,  J.  C.  Shiue,  T.  J.  Schmugge,  and  E.  T. 

Engman. 

Remote   Sensing   of  the   Environment   RSEEA7, 

Vol.  27,  No.  3,  p  305-312,  March  1989.  4  fig,  2  tab, 

1 1  ref. 


Descriptors:  "Soil  water,  "Temporal  distribution, 
"Soil  moisture  meters,  "Remote  sensing,  "Radio- 
metry,  "Soil  moisture  retention,  Catchment  areas. 
Surface  water,  Rainfall  impact,  Watersheds,  Map- 
ping. 

It  has  been  shown  previously  that  radiometry  is 
capable  of  producing  two-dimensional  brightness 
temperature  maps  which  can  be  used  to  infer  spa- 
tial soil  moisture  patterns.  A  calibration  of  the 
radiometric  response  with  appropriate  ground 
truth  data  should  enable  one  to  obtain  the  soil 
moisture  maps.  Spatial  soil  moisture  patterns  were 
temporally  mapped  as  the  watersheds  dried  down 
from  a  saturated  state.  Radiometric  measurements 
were  made  over  two  small  watersheds  with  a  four- 
beam  pushbroom  microwave  radiometer  aboard 
the  NASA  C-130  aircraft,  during  a  dry-down 
period  following  a  heavy  rainfall  in  May  and  June 
1987.  The  two  watersheds  were  in  the  tall  grass 
prairie  region  of  Kansas.  One  of  them  was  burned 
about  2  months  prior  to  the  measurements  and  the 
other  was  not  burned  for  more  than  a  year.  Surface 
(0-5  cm)  soil  moisture  data  were  collected  close  to 
the  times  of  the  aircraft  measurements  and  corre- 
lated with  the  corresponding  radiometric  measure- 
ments. This  established  a  relationship  required  for 
the  mapping  of  surface  soil  moisture  watersheds.  It 
is  shown  that  the  radiometric  sensitivity  to  soil 
moisture  variation  is  higher  in  the  burned  water- 
shed than  in  the  unburned  watershed.  A  compari- 
son of  the  derived  soil  moisture  contours  shows 
that  the  burned  watershed  loses  surface  soil  mois- 
ture more  rapidly  than  the  unburned  watershed. 
Vegetation  can  have  a  very  significant  effect  on 
the  retrieved  soil  moisture  values  and  the  magni- 
tude of  that  effect  is  generally  proportional  to  the 
biomass  of  the  overlying  vegetation.  (Friedmann- 
PTT) 
W90-01394 


ROOT  ZONE  DRAINAGE  FROM  A  HUMID 
FOREST  SOIL  IN  THE  WEST  COAST  OF 
CANADA. 

British  Columbia  Ministry  of  Forests,  Kamloops. 
Hydrology  Research  Section. 
J.  D.  Cheng. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford.  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  377-386,  4  fig,  1  tab,  12  ref. 

Descriptors:  "Forest  hydrology,  "Forest  soils, 
"Root  zone,  "Lysimeters,  "Subsoil  drainage, 
Darcy-Weisbach  equation.  Hydraulic  conductivi- 
ty. Hydraulic  gradient,  Hydrologic  budget.  Drain- 
age, Streamflow,  Rainfall,  Soil  water 

Root  zone  drainage  from  a  humid  forest  soil  was 
evaluated  by  a  tension  lysimeter  system  and  the 
Darcy's  equation  method.  Suction  on  the  lysimeter 
plate,  which  had  improved  hydraulic  contact  with 
the  soil,  was  adjusted  according  to  the  tension  in 
the  surrounding  soil.  Field  determined  soil  hydrau- 
lic conductivity  and  hydraulic  gradient  data  were 
used  in  the  Darcy's  equation  method.  Drainages 
measured  by  the  two  methods  were  similar  with 
the  lysimeter  method  giving  slightly  higher  values, 
and  drainage  amounts  during  two  drying  periods 
agreed  well  with  those  estimated  from  a  water 
balance  method.  The  variations  of  root  zone  drain- 
age were  closely  related  to  those  of  rainfall  and 
streamflow  of  the  small  surrounding  watershed. 
Sources  of  error  associated  with  the  two  methods 
are  discussed  and  improvements  are  suggested. 
(See  also  W90-01432)  (Author's  abstract) 
W90-01467 


SOIL  WATER  BALANCE  MODEL  FOR  PARTI- 
TIONING WATER  USE  AMONG  CROP  TREES, 
EVAPORATION,  AND  COMPETING  VEGETA- 
TION. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

S.  W.  Childs,  C.  Costello,  and  A.  L.  Flint. 
IN:    Forest    Hydrology   and    Watershed    Manage- 
ment.   International    Association   of  Hydrological 
Sciences  Press,   Institute  of  Hydrology,   Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
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l')X7.  p  387-399,  5  fig,  3  lab,  20  ref. 

Descriptors:  'Soil- water-plant  relationships,  'Hy- 
drologic budget,  'Soil  water.  Model  studies,  Cli- 
mates, Vegetation. 

A  model  which  calculates  the  soil  water  balance 
given  input  measurements  or  estimates  of  <  limate, 
soil  properties,  and  vegetative  cover  conditions  is 
presented.  The  input  data  requirement  is  kept  to  a 
minimum  in  order  to  maximize  the  utility  of  the 
model  in  situations  where  few  measurements  are 
available.  Model  sensitivity  to  error  in  input  values 
is  assessed.  The  model  may  be  used  to  quantify  the 
probability  of  soil  water  shortage  if  several  seasons 
of  varying  climatic  data  are  available.  Verification 
of  the  model  calculation  of  the  soil  water  balance 
is  shown  for  4  common  reforestation  treatments: 
shading,  mulching,  vegetation  control  and  no  treat- 
ment. The  verification  experiments  show  that  the 
model  can  calculate  the  measured  treatment  differ- 
ences found  in  a  detailed  soil  water  balance  study. 
In  addition,  a  sensitivity  analysis  of  the  model 
shows  that  the  model  is  not  overly  sensitive  to 
errors  in  estimating  soil  properties  and  cover  per- 
centages. (See  also  W90-01432)  (Author's  abstract) 
W90-01468 


PRELIMINARY  ASSESSMENT  OF  SOIL  HY- 
DRAULIC PROPERTIES,  AND  THEIR  IMPLI- 
CATIONS FOR  AGRO  FORESTRY  MANAGE- 
MENT IN  GRENADA,  WEST  INDIES. 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

J.  L.  Ternan,  A.  G.  Williams,  and  K.  Solman. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  409-421,  4  fig,  2  tab,  23  ref. 

Descriptors:  *Soil  water,  *Geomorphology,  ♦Rain- 
fall-runoff relationships,  *Soil  physical  properties, 
*Soil  properties,  *Soil  erosion,  Hydraulic  proper- 
ties, Density,  Texture,  Permeability,  Land  use, 
Throughflow,  Grasslands,  Pastures,  Runoff. 

Soil  texture,  bulk  density,  air  capacity  and  soil 
permeability  at  six  sites  showed  considerable  vari- 
ations between  sites  and  within  profiles.  Differ- 
ences between  sites  are  related  to  variations  in  land 
use,  site  position  and  geomorphic  history,  and  elu- 
viation  processes  within  the  profile.  Near  surface 
horizons  are  characterized  by  low  bulk  density, 
high  air  capacity  and  high  permeability.  Subsur- 
face horizons  have  restricted  permeability  and  low 
air  capacity.  Saturated  throughflow  at  shallow 
depths  is  considered  likely  to  be  the  major  storm 
runoff  generating  process.  Measurements  in  open 
scrub  and  grassland  sites  suggest  that  conversion 
from  the  present  tree-based  land  use  to  open  pas- 
ture is  likely  to  have  detrimental  effects  on  runoff 
and  soil  erosion  processes.  (See  also  W90-01432) 
(Author's  abstract) 
W90-01470 


DETERMINATION  OF  HYDROLOGICAL 
FLOW  PATHS  AND  ASSOCIATED  HYDRO- 
CHEMISTRY  IN  FORESTED  CATCHMENTS 
IN  CENTRAL  SCOTLAND. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01472 


CLIMATOLOGY  OF  DRY  AND  WET  PERIODS 
OVER  WESTERN  CANADA  IN  A  GENERAL 
CIRCULATION  MODEL. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
N.  E.  Sargent. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  101-108,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Rainfall  variability,  "Climatology, 
•Soil  water,  'Canada,  Temperature,  Precipitation, 
Model  studies 


Soil  moisture  anomalies  over  the  period  I961-I9K0 
at  8  stations  in  western  Canada  are  estimated  by 
supplying  observed  temperature  and  precipitation 
to  a  soil  moisture  model  Temperature  and  precipi- 
tation simulated  by  a  20  yr  run  of  the  Canadian 
Climate  Centre  general  circulation  model  over  the 
same  area  are  treated  in  the  same  way.  These  series 
are  normalized  and  examined  from  the  point  of 
view  of  dry  and  wet  run  lengths  and  severities  For 
equal  20  yr  lengths  of  record  the  GCM  has  about 
11%  fewer  wet  and  dry  periods  than  the  observa- 
tions. The  range  and  frequency  of  severities  of  dry 
and  wet  periods  is  quite  similar  between  the  obser- 
vations and  the  GCM.  Calculations  of  the  mean 
square  tendency  of  normalized  soil  moisture  anom- 
aly show  it  is  smaller  in  the  general  circulation 
model  data  than  in  observations.  This  results  from 
a  smaller  than  observed  variability  in  modelled 
evapotranspirative  processes.  (See  also  W90-OI537) 
(Author's  abstract) 
W90-01546 


UNSATURATED  FLOW  IN  HYDROLOGIC 
MODELING:  THEORY  AND  PRACTICE. 

Proceedings  of  the  NATO  Advanced  Research 
Workshop  on  Unsaturated  Flow  in  Hydrologic 
Modelling  Theory  and  Practice,  Aries,  France,  13- 
17  June  1988.  Kluwer  Academic  Publishers. 
Boston.  1989.  Series  C:  Mathematical  and  Physical 
Sciences-Vol.  275.  Edited  by  H.J.  Morel-Seytoux. 
531  p. 

Descriptors:  'Unsaturated  flow,  'Hydrologic 
models,  'Model  studies,  'Soil  water,  Conferences. 

Twenty-one  papers  were  presented  at  the  NATO 
Advanced  Research  Workshop  on  Unsaturated 
Flow  in  Hydrologic  Modeling.  These  papers  are 
divided  into  five  sections:  Perspective  and  Funda- 
mentals of  Unsaturated  Flow,  Components  in  the 
Description  of  Unsaturated  Flow,  Parameters  Esti- 
mation and  Numerical  Techniques,  Treatment  of 
Unsaturated  Zone  in  Hydrologic  Models,  and  Mis- 
cellaneous. (See  W90-01591  thru  W90-01611) 
(Peters-PTT) 
W90-01590 


BACKGROUND  CONCEPTS  AND  PRINCI- 
PLES. 

Louvain  Univ.  (Belgium). 
L.  W.  De  Backer. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  3-25,  6  fig,  52  ref. 

Descriptors:  'Soil  water,  'Model  studies,  'Deci- 
sion making,  'Water  storage,  'Unsaturated  flow, 
'Hydrologic  models,  Infiltration,  Rainfall-runoff 
relationships,  Evapotranspiration,  Groundwater 
recharge,  Aquifers,  Soil  moisture  retention,  Soil 
profiles,  Root  zone,  Statistical  analysis,  Hysteresis. 

Hydrologic  modeling  is  crucial  in  the  decision 
process  for  water  resources  management.  It  is  part 
of  the  control  step  which  follows  the  identification 
and  precedes  the  optimization  that  should  be  made 
before  action  is  undertaken.  Although  models  are 
available  to  simulate  separately  most  of  the  phe- 
nomena which  occur  in  the  water  cycle,  it  has  not 
been  possible  yet  to  run  them  simultaneously  to 
estimate  the  water  resources  of  a  given  area  at  a 
given  time.  Unsaturated  conditions  prevail  in  rela- 
tionships which  would  help  to  integrate  precipita- 
tion with  infiltration,  runoff,  evapotranspiration, 
capillary  rise  and/or  groundwater  recharge  with 
water  storages  at  the  soil  surface,  in  the  soil  profile, 
in  the  subsoil  and  in  the  aquifer.  It  is  difficult  to 
account  for  the  time  lags  within  the  filling  or  the 
emptying  because  the  unsaturated  conditions  in- 
volve hysteresis  that  further  complicates  the  em- 
pirical retention  and  transfer  properties  of  the  soils. 
Space  and  time  scales  have  to  be  respectively 
adapted  to  the  phenomena  involved  according  to 
the  objectives  pursued.  Statistical  treatment  has  to 
be  applied  to  obtain  from  spatially  and/or  tempo- 
rarily distributed  data  a  variable  which  can  be 
treated  analytically  or  numerically  in  simpler 
models.  General  unsaturated  flow  equations  do  not 
consider  plant  root  activity  which  accounts  for 
nearly  all  the  water  withdrawal  from  the  soil 
during   the   growing   season.    Emphasis   has   been 


•  p  to  now  mostly  on  the  modeling  of  flow 
In  view  of  the  continuous  degradation  of  the  qual- 
ity of  surface  and  groundwater  emphasis  should  be 
put   now   on   the  modeling  of  water  stora; 
also  W90-01390)  (Author*!  abstract^ 
W90-0I591 


MULTIPHASE    I- LOW     IS    POROUS    MEDIA: 

DESCRIPTION  a  I  mi  pork  amj  macro- 
SCOPM  s(  m  i 

Thessalomki  Umv  ,  Salonika  (Greece)  l.ab  ot  Hy- 
draulics and  Hydraulic  V. 

J    <i    Ganoulis 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice  Kluwer  Academic  Publish- 
ers, Boston    1989  p  27-52,  22  fig,  25  ref 

Descriptors:  'Unsaturated  flow,  'Multiphase  flow, 
♦Model  studies,  'Porous  media,  ♦Soil  water.  Capil- 
lary water,  Stochastic  process,  Interstitial  water, 
Mathematical  models,  Hydrologic  models.  Subsur- 
face water. 

The  fundamental  properties  of  multiphase  flows  in 
porous  media  were  studied  by  considering  the 
movement  of  menisci  at  the  pore  scale  Multiphase 
processes  and  properties  at  the  macroscopic  scale 
are  characterized  by  an  'entrapment'  of  the  residu- 
al fluid  phase.  They  were  analyzed  by  using  capil- 
lary models  and  stochastic  theory.  An  interstitial 
hydrodynamic  model  of  two  immiscible  liquid 
phases  was  formulated.  As  an  example,  the  dis- 
placement of  one  liquid  by  another  was  studied 
experimentally  and  numerically  in  a  model  porous 
medium  composed  of  rod  cylinders.  The  mathe- 
matical model  of  multiphase  continua  was  derived 
at  the  macroscopic  scale  of  a  porous  medium,  by 
using  averaging  procedures.  Present  applications  in 
subsurface  hydrology  and  needed  developments 
are  discussed.  (See  also  W90-01590)  (Author's  ab- 
stract) 
W90-01592 


FLOW  OF  WATER  AND  AIR  IN  SOILS:  THEO- 
RETICAL AND  EXPERIMENTAL  ASPECTS. 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 
M.  Vauclin. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  53-91,  20  fig,  69  ref. 

Descriptors:  ♦Soil  water,  'Unsaturated  flow, 
♦Mathematical  analysis,  ♦Multiphase  flow,  Vadose 
zone,  Numerical  analysis. 

The  physics  of  water  flow  in  unsaturated  soils, 
viewed  as  a  two-phase  problem  is  discussed.  Some 
quasi-analytical  and  numerical  solutions  are  re- 
viewed and  compared  for  evaluation,  with  experi- 
mental data.  It  is  shown  that  the  two-phase  flow 
approach  is  hardly  more  complicated  than  the 
traditional  one-phase  formulation  and  it  may  be 
more  fruitful  in  many  circumstances.  Some  related 
problems  such  as  hydrodynamical  instabilities, 
water  flow  in  deformable  soils  and  in  heterogene- 
ous soils  are  also  discussed.  (See  also  W90-01590) 
(Author's  abstract) 
W90-01593 


INFILTRATION  AND  PONDING. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

J.-Y.  Pariange,  and  R.  Haverkamp. 
IN:  Unsaturated   Flow   in   Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers. Boston.   1989.  p  95-126,  11  fig,  8  tab,  57  ref. 

Descriptors:  ♦Infiltration,  ♦Ponding,  ♦Soil  water, 
♦Model  studies,  ♦Mathematical  models,  Rainfall 
rate,  Mathematical  analysis.  Soil  types,  Soil  mois- 
ture retention. 

Existing  models  describing  infiltration  and  ponding 
time  are  described  and  their  limitations  discussed  in 
detail.  A  physically  based  model  which  can  in- 
clude numerous  effects,  such  as  variable  rainfall 
rates,  surface  sealing,  layering  and  others,  is  pre- 
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sented  and  is  shown,  by  comparison  with  reference 
solutions,  to  be  accurate  and  reliable  for  prediction 
purposes.  Such  analytical  approximations  are  espe- 
cially useful  to  initiate  numerical  solutions  for  com- 
plex situations  and  validate  numerical  schemes. 
This  validation  can  also  be  fulfilled  by  exact  solu- 
tions in  a  few  restricted  situations.  (See  also  W90- 
01590)  (Author's  abstract) 
W90-01594 


LIQUID  MOISTURE  REDISTRIBUTION:  HY- 
DROLOGIC  SIMULATION  AND  SPATIAL 
VARIABILITY. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01595 


INTERFLOW. 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01597 


UNSATURATED  FLOW  INDUCED  BY  EVAPO- 
RATION AND  TRANSPIRATION. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
and  Operations  Research. 
P.  C.  D.  Milly. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  221-240,  30  ref. 

Descriptors:  *Soil  water,  "Unsaturated  flow, 
•Evaporation,  "Transpiration,  "Aeration  zone, 
*Soil-water-plant  relationships,  "Mathematical 
analysis,  Root  zone,  Mathematical  equations. 

Theoretical  analyses  of  water  flow  in  the  unsatu- 
rated zone  induced  by  evaporation  and  water 
uptake  by  plants  are  reviewed.  The  governing 
equation  for  such  flows  is  usually  taken  to  be  the 
Richards  equation,  although  there  are  times  when 
consideration  also  of  vapor  or  air-flow  effects  is 
more  realistic.  Numerous  analytical  solutions  of 
various  steady  and  transient  boundary-value  prob- 
lems are  available  for  predictions  and  for  verifica- 
tion of  more  general  models.  There  also  exist  ap- 
proximate techniques  for  linking  together  in  time 
the  analytical  descriptions  of  individual  events. 
Problems  of  spatial  variability  can  be  partially  ad- 
dressed by  using  some  existing  analytical  results 
for  heterogenous  profiles  and  by  performing  direct 
areal  integration  over  variable  areas.  Problems  of 
water  uptake  by  roots  are  most  easily  solved  using 
the  quasi-linear  analysis  and  the  time-dependent 
linear  analysis.  (See  also  W90-01590)  (Author's 
abstract) 
W90-01598 


PREDICTION  OF  WATER  TABLE  MOUND 
DEVELOPMENT  AND  AQUIFER  RECHARGE 
FROM  AN  INFILTRATION  AREA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01599 


ESTIMATION  OF  SOIL  WATER  RETENTION 
AND  HYDRAULIC  PROPERTIES. 

Agricultural  Research  Service,  Beltsville,  MD. 
Hydrology  Lab. 

W.  J.  Rawls,  and  D.  L.  Brakensiek. 
IN:  Unsaturated   Flow  in   Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  275-300,  5  fig,  10  tab,  33  ref. 

Descriptors:  "Soil  water,  "Hydraulic  properties, 
"Soil  moisture  retention,  "Soil  properties,  "Infiltra- 
tion, "Hydraulic  conductivity,  "Mathematical  anal- 
ysis, Porosity,  Soil  properties,  Regression  analysis, 
Frozen  ground,  Tillage,  Grazing,  Range  manage- 
ment, Ponding,  Infiltration  rate,  Agricultural  hy- 
drology. 

Procedures  were  developed  to:  (1)  estimate  param- 
eters for  the  soil  water  retention  and  hydraulic 
conductivity  functions  based  on  other  more  easily 
measurable  soil  properties;  (2)  estimate  infiltration 


parameters  based  on  soil  properties;  and  (3)  test 
their  utility  to  predict  infiltration  rates  and 
amounts.  Factors  affecting  soil  hydraulic  proper- 
ties include  coarse  fragments  (>  2  mm  in  size)  in 
the  soil,  frozen  ground  and  soil  crust.  All  soil 
management  practices  primarily  influence  the  hy- 
draulic conductivity  parameter.  The  effects  of 
management  practices  are  incorporated  into  the 
infiltration  model  through  the  bulk  density,  soil 
crust,  soil  surface  cover,  canopy  cover  and  macro- 
porosity  factors.  Tillage,  crops  and  the  addition  of 
organic  matter  are  primary  agricultural  practices 
that  affect  the  infiltration  process.  The  primary 
rangeland  practices  that  affect  the  infiltration  proc- 
ess are  grazing  systems  which  change  the  bulk 
density  of  the  soil  due  to  trampling  and  remove 
canopy  cover.  The  predicted  mean  final  infiltration 
rate  and  infiltration  volume  were  within  one  stand- 
ard deviation  of  the  measured  value  indicating  that 
the  assumptions  made  and  the  parameter  estimating 
procedures  are  acceptable.  (See  also  W90-01590) 
(Peters-PTT) 
W90-01600 


NUMERICAL  SIMULATION  OF  RICHARDS 
EQUATION:  CURRENT  APPROACHES  AND 
AN  ALTERNATE  PERSPECTIVE. 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 
T.  N.  Narasimhan. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  325-341,  5  fig,  12  ref. 

Descriptors:  "Soil  water,  "Groundwater  move- 
ment, "Numerical  analysis,  "Saturated  flow,  "Un- 
saturated flow,  Vadose  zone,  Porous  media. 

The  transient  flow  of  water  in  saturated-unsaturat- 
ed  media  is  described  by  a  non-linear  parabolic 
partial  differential  equation,  known  as  the  Richards 
equation.  Numerical  solution  of  Richards  equation 
is  often  beset  with  difficulties  related  to  stability, 
convergence,  and  verification,  particulary  when 
water  saturations  are  low  and  when  material  het- 
erogeneities exist.  It  is  suggested  that  these  difficul- 
ties arise  largely  due  to  the  fact  that  conventional 
numerical  techniques  based  on  finite  differences 
and  finite  elements  do  not  take  into  account  the 
nature  of  the  local  flow  geometry  in  estimating 
fluxes.  Nor  do  they  recognize  that  the  Darcy- 
Buckingham  equation,  in  the  presence  of  gravity, 
heterogeneities  or  nonuniform  flow  geometry,  is  an 
implicit  statement  relating  flux  to  the  potential 
distribution  between  two  surfaces  of  equal  poten- 
tial. For  an  elemental  volume  in  a  transient  nonlin- 
ear system,  capacitance  has  to  be  defined  in  an 
operational  sense,  being  specifically  associated 
with  a  chosen  location  of  observation  within  the 
elemental  volume.  In  order  to  compute  fluxes  ac- 
curately, the  time-averaging  factor  has  to  be  made 
a  function  of  space  and  of  time.  Theoretical  discus- 
sions are  provided  to  demonstrate  how  these  may 
be  synthesized  to  solve  the  problem  of  transient 
flow  in  a  flow  tube  of  non  uniform  cross  sectional 
area.  (See  also  W90-01590)  (Author's  abstract) 
W90-01602 


COMPARATIVE  EVALUATION  OF  UNSATU- 
RATED FLOW  METHODS  IN  SELECTED 
USDA  SIMULATION  MODELS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
R.  E.  Smith,  and  V.  A.  Ferreira. 
IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  391-412,  10  fig,  3  tab,  15  ref. 

Descriptors:  "Unsaturated  flow,  "Root  zone, 
"Model  studies,  "Comparison  studies,  "Soil  water, 
"Soil-water-plant  relationships,  Hydraulic  conduc- 
tivity, Agricultural  hydrology,  Georgia,  Corn,  Soil 
properties. 

Simulation  of  unsaturated  flow  in  the  soil  root  zone 
is  an  important  part  of  several  plant-soil  zone  simu- 
lation models  developed  by  scientists  in  the  Agri- 
cultural Research  Service  (ARS).  Four  of  these 
models  (Opus,  GLEAMS,  SPAW,  and  NTRM) 
are  compared  to  illustrate  strengths  and  weakness- 
es of  the  numerical  features  of  each.  Three  numeri- 
cal solutions  for  Richards'  equation  and  two  con- 
ceptual linked-storage  models  are  compared  using 
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a  corn  growth  season  example  from  a  small  catch- 
ment in  Georgia.  The  linked  storage  model  is 
shown  to  be  a  poor  predictor  of  local  flux  behav- 
ior. One  numerical  model  is  a  Theta-based  trans- 
formation, using  diffusivity  coefficients,  which 
cannot  model  layered  soil  behavior  without  re- 
transformation  to  water  tension  at  layer  bound- 
aries. Other  significant  problems  encountered  in 
the  numerical  solution  models  include  overshoot 
due  to  linearization,  biased  estimates  (e.g.,  arithme- 
tic mean)  of  interlayer  hydraulic  conductivity,  and 
poor  time  step  estimates.  Often  these  problems  are 
not  understood  due  to  the  narrow  focus  of  model 
testing  or  limited  previous  application.  (See  also 
W90-01590)  (Author's  abstract) 
W90-01604 


UNSATURATED  COMPONENTS  OF  SWATCH: 
A  MULTIPROCESS  WATERSHED  MODEL 
FOR  RUNOFF  GENERATION  AND  ROUTING. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
H.  J.  Morel-Seytous. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  413-433,  10  fig,  8  ref. 

Descriptors:  "Aeration  zone,  "Soil  water,  "Infiltra- 
tion, "Model  studies,  Storm  runoff.  Flow,  Infiltra- 
tion capacity,  Portugal,  Georgia,  Hydrographs, 
Aquifers,  Ponding,  Catchment  basins,  Overland 
flow,  Mathematical  analysis,  SWATCH  model. 

The  manner  in  which  a  watershed  model, 
SWATCH,  treats  flow  and  storage  in  the  unsatu- 
rated zone  is  described.  The  model  has  the  ability 
to  generate  flow  as  overland  runoff,  interflow  and 
base  flow.  Two  examples  of  application  are  pro- 
vided for  one  watershed  in  Portugal  and  one  in  the 
state  of  Georgia.  In  both  cases  verification  of  the 
model  was  quite  satisfactory.  The  ability  to  predict 
the  recovery  in  infiltration  capacity  between  in- 
tense bursts  of  rainfall  separated  by  several  hours 
of  little  or  no  rain  is  a  valuable  feature  of  the 
model.  For  the  small  watershed  in  Georgia  for 
which  interflow  dominates  the  runoff  generation 
process  and  without  base  flow,  the  two  very  dis- 
tinctly shaped  hydrographs  of  overland  runoff  and 
interflow,  after  combination  and  routing  through 
the  creek,  described  remarkably  well  the  observed 
hydrograph  at  the  catchment  outlet.  Because  the 
procedures  are  almost  entirely  analytical  the  cost 
of  running  the  model  is  extremely  small.  (See  also 
W90-01590)  (Author's  abstract) 
W90-01605 


SPATIALLY  DISTRIBUTED  MODELLING: 
CONCEPTUAL  APPROACH,  COUPLING  SUR- 
FACE WATER  AND  GROUNDWATER. 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01606 


INFLUENCE  OF  SPATIAL  VARIABILITY  OF 
SATURATED  HYDRAULIC  CONDUCTIVITY 
ON  THE  INFILTRATION  PROCESS. 

Technical  Univ.  of  Lisbon  (Portugal).  High  Inst,  of 
Agronomy. 

P.  Matias,  F.  N.  Correia,  and  L.  S.  Pereira. 
IN:   Unsaturated   Flow   in   Hydrologic   Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.   1989.  p  455-467,  9  fig,  3  tab,  25  ref. 

Descriptors:  "Groundwater  movement,  "Hydrau- 
lic conductivity,  "Model  studies,  "Infiltration, 
"Soil  water,  Ponding,  Infiltration  rate.  Rainfall- 
runoff  relationships,  OMEGA  model,  Rainfall  in- 
tensity. 

Using  a  distributed  rainfall-runoff  model, 
OMEGA,  the  influence  of  the  spatial  variability  of 
the  saturated  hydraulic  conductivity  on  the  infil- 
tration process  have  been  simulated.  The  two- 
phase  infiltration  theory  of  Morel-Seytoux  is  used 
in  the  model  and  the  analysis  was  done  about  the 
probabilistic  distributions  of  infiltration  rates  and 
ponding  times.  Characterizing  the  spatial  variabili- 
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(y  of  the  saluraled  hydraulic  conductivity  (K  sub  s) 
by  a  three  parameter  log-normal  distribution  F(K 
sub  s),  six  sels  of  100  values  of  K  sub  s  have  been 
randomly  generated,  corresponding  to  100  subsec- 
iKins  of  the  watershed;  all  sets  have  the  same  mean 
but  different  standard  deviations  and  skewness  co- 
efficients. The  infiltration  process  was  then  simu- 
lated for  three  different  constant  intensity  rainfall 
events.  Although  the  limitation  of  the  simulations 
are  important,  some  conclusions  have  been 
reached:  (1)  the  variation  of  the  coefficient  of 
variation  has  much  more  influence  on  the  variabili- 
ty of  infiltration  rates  and  ponding  times  than  the 
variation  of  the  skewness  coefficient;  (2)  for  the 
same  mean  value,  higher  coefficients  of  variation 
of  K  sub  s,  correspond  to  reduced  infiltration  rates 
and  lower  ponding  times,  and  this  effect  grows 
when  the  rainfall  rates  decrease;  (3)  the  probability 
distributions  of  infiltration  rates  tend  to  F(K  sub  s  ) 
with  time.  (See  also  W90-01590)  (Author's  ab- 
stract) 
W90-01607 


ANALYTICAL  STEADY-STATE  SOLUTION  TO 
ONE-DIMENSIONAL  UNSATURATED  WATER 
FLOW  IN  LAYERED  SOILS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 
Engineering. 

I.  L.  Lopez-Bakovic,  and  J.  L.  Nieber. 
IN:   Unsaturated   Flow  in   Hydrologic   Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  471-480,  8  fig. 

Descriptors:  "Hydraulic  conductivity,  "Unsaturat- 
ed flow,  "Model  studies,  *Soil  water,  Water  table, 
Mathematical  analysis,  Soil  profiles. 

A  one-dimensional  solution  of  darcian  flow  in  the 
unsaturated  zone  for  a  layered  soil  profile  is  given 
by  assuming  an  exponential  relationship  for  hy- 
draulic conductivity.  Expressions  to  solve  for 
matric  potential,  soil  water  content  and  hydraulic 
conductivity  are  derived  as  a  function  of  elevation 
above  a  water  table.  The  results  of  an  application 
example  with  two  layers  are  plotted  for  these  three 
soil  properties.  (See  also  W90-01590)  (Author's 
abstract) 
W90-01608 


CONSTANT  HEAD  PERCOLATION  TEST-IM- 
PROVED EQUIPMENT  AND  POSSIBILITIES 
OF  ASSESSING  THE  SATURATED  HYDRAU- 
LIC CONDUCTIVITY. 

Norges  Landbrukshoegskole,  Aas.  Inst,  for  Geore- 
sources  and  Pollution  Research. 
P.  D.  Jenssen. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  481-488,  3  fig,  18  ref. 

Descriptors:  "Hydraulic  conductivity,  "Soil  water, 
"Percolation  tests,  "Instrumentation,  "Measuring 
instruments,  "Field  tests,  Water  table,  Capillary 
water,  Tensiometers. 

The  constant  head  percolation  test  is  a  simple  field 
method  that  may  be  used  to  assess  the  saturated 
hydraulic  conductivity  above  the  water  table.  Im- 
proved measuring  equipment  has  been  developed. 
The  equipment  includes  a  porous  plastic  liner  that 
preserves  both  the  borehole  geometry  and  the  soil 
structure  when  measuring  saturated  hydraulic  con- 
ductivity. In  capillary  soils  the  saturated  hydraulic 
conductivity  calculated  from  measurement  with 
the  constant  head  percolation  test  is  greatly  over- 
estimated if  capillarity  is  not  taken  into  account.  A 
simple  analytical  solution  which  accounts  for  capil- 
larity through  tensiometer  measurements  is  pre- 
sented. This  and  other  solutions  were  applied  to 
field  measurements.  The  field  measurements  indi- 
cate that  analytical  solutions  exist  by  which  the 
saturated  hydraulic  conductivity  can  be  estimated 
with  sufficient  accuracy  for  engineering  purposes. 
(See  also  W90-01590)  (Author's  abstract) 
W90-01609 


MOBILITY  OF  RESIDUAL  PHASE  ORGANICS 
IN  THE  VADOSE  ZONE. 

Waterloo  Univ.  (Ontario)   Dept.  of  Civil  Engineer- 
ing. 


For  primary  bibliographic  entry  see  Field  5B. 
W90-0I6I0 


MOVEMENT  OF  WATER  IN  SWELLING 
CLAYS. 

Demokritos  Univ.  of  Thrace,  Komotini  (Greece). 
T.  K.  Karalis 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  499-508,  6  fig,  10  ref. 

Descriptors:  "Unsaturated  flow,  "Soil  water, 
"Clays,  "Soil  water,  "Mathematical  analysis,  Infil- 
tration, Wetting. 

A  method  is  suggested  by  which  an  approximate 
hydration-distance  curve  in  the  non-steady  state 
can  be  obtained  for  the  non-saturated  swelling 
clays.  Some  insight  into  the  nature  of  the  advanc- 
ing boundary  is  provided,  and  the  significance  of 
the  diffusion  coefficient  deduced  from  the  rate  of 
advance  of  such  a  boundary  is  considered.  The 
theory  shows  that  the  swelling  rate  depends  on  the 
permeability  and  swelling  pressure  at  the  instanta- 
neous average  hydration.  The  analysis  demon- 
strates the  possibility  of  describing  the  movement 
of  water  through  swelling  non-saturated  clays  with 
a  parabolic  swelling  equation  lacking  any  arbitrary 
parameters.  (See  also  W90-01590)  (Peters-PTT) 
W90-01611 


EFFECTS  OF  URBAN  SOIL  SEALING  AND 
SOIL  MODIFICATION  ON  THE  GROUND- 
AND  SOIL-WATER  BUDGET  AND  THEIR 
MANAGEMENT  BY  PLANNING. 

Geologisches     Landesamt     Hamburg     (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01666 


ION    BALANCE    IN    FOREST    ECOSYSTEMS 
(IONBALANCE  I  SKOV-KOSYSTEMER). 

Miljoestyrelsen,  Roskilde  (Denmark).  Luftforuren- 

ingslaboratoriet. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-01739 


NUMERICAL  ANALYSIS  OF  WATER  AND 
SOLUTE  MOVEMENT  IN  REALISTICALLY 
COMPLEX  SOIL  PROFILES. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,      Wembley     (Australia).     Div.     of 
Groundwater  Research. 
A.  A.  Curtis. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  59-71.  4  fig,  2 
tab,  12  ref. 

Descriptors:  "Numerical  analysis,  "Soil  water, 
"Finite  difference  methods,  "Solute  transport,  "In- 
filtration, Model  studies,  Hydraulic  conductivity, 
Leaching,  Hysteresis,  Simulation  analysis,  Solute 
transport,  Irrigation. 

A  method  is  presented  for  the  numerical  analysis 
of  unsaturated  water  and  solute  movement  in  het- 
erogeneous soil  profiles  of  a  realistically  complex 
nature.  Such  a  method  is  required,  since  soil  pro- 
files are  frequently  gradational  and  soil  hydrologi- 
cal properties  vary  with  depth.  The  analysis  uses  a 
one-dimensional  finite  difference  soil  water  flow 
model  which  includes  a  technique  for  combining 
the  concepts  of  scale  heterogeneity  with  an  inter- 
polative  soil  water  hysteresis  model.  An  explicit 
finite  difference  solute  movement  subroutine  is  in- 
corporated to  describe  the  transport  of  non-reac- 
tive solutes.  The  model  is  used  to  study  the  dynam- 
ics of  water  and  solute  movement  in  soil  profiles 
consisting  of  sand  and  loam  sequences  and  over 
which  the  saturated  hydraulic  conductivity  varies 
by  three  orders  of  magnitude.  Results  are  present- 
ed for  infiltration  and  redistribution  following  the 
application  of  a  constant  flux  of  relatively  low 
solute  concentration  to  leach  a  dry  soil  profile. 
(See  also  W90-01828)  (Author's  abstract) 
W90-01834 


NUMERICAL  ANALYSIS  Ol    I  HI   iiimioi 

PERIODKTIY  ON  SOLUTE  MOVrMKM 
DURING  INTERMITI  KM  LEACHING 

New  South  Wale*  Univ  ,  Kensington  < Australia) 

School  of  Civil  Engineering 

K   K  Watson,  and  M  J  Jones 

IN    Irrigation  and  Water  Allocation    International 

Association  of  Hydrological  Sciences  Pn- 

tute  of  Hydrology,  Wallingford,  Oxfords! 

IAHS  Publication  no    169,  1987   p  81-90  8  fig,  12 

ref. 

Descriptors  "Leaching,  "Infiltration.  "Soil  water, 
•Solute  transport,  "Numerical  analysis.  "Hystere- 
sis, Leaching,  Model  studies,  Loam,  Computer 
models. 

The  effect  of  varying  the  time  pattern  of  the  infil- 
tration-redistribution events  on  intermittent  leach- 
ing is  studied  using  computer-based  numerical 
analyses  of  the  appropriate  differential  equations 
for  water  and  solute  movement  The  soil-water 
hysteresis  model  used  is  an  interpolative  model 
that  defines  secondary  and  higher  order  scanning 
curves  from  the  primary  wetting  and  draining 
scanning  curves.  The  relevant  soil-water  charac- 
teristic data  for  a  sandy  loam  material  is  presented. 
For  this  material,  four  different  infiltration  event 
times  are  analyzed  and  the  resultant  solute  mass 
profiles  compared  This  comparison  indicates  that 
the  duration  of  the  infiltration  event  is  the  signifi- 
cant factor  in  determining  the  position,  shape  and 
inter-peak  spacing  of  the  solute  mass  profiles  (See 
also  W90-01828)  (Author's  abstract) 
W90-01836 


EFFECTS  OF  IRRIGATION  ON  THE  CHEMI- 
CAL BALANCE  IN  THE  ECOLOGICAL  EN\  I 
RONMENT  OF  WATER  AND  SOIL. 

Changchun  Coll.  of  Geology  (China).  Station  of 

Environmental  Hydrogeology. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-01839 


OPERATIONAL  AIRBORNE  MEASURE- 
MENTS OF  SNOW  WATER  EQUIVALENT 
AND  SOIL  MOISTURE  USING  TERRESTRIAL 
GAMMA  RADIATION  IN  THE  UNITED 
STATES. 

National  Weather  Service,  Minneapolis.  MN. 
Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01869 
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DEFINING  REGIONAL  POPULATIONS  OF 
LAKES  FOR  THE  ASSESSMENT  OF  SURFACE 
WATER  QUALITY. 

NSI  Technology  Services  Corp.,  Corvallis,  OR. 
C.  B.  Johnson,  T.  J.  Sullivan,  and  D.  J.  Blick. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  565-572,  June  1989.  4  fig,  2  tab.  12  ref.  EPA 
Contract  No.  68-C8-0OO6. 

Descriptors:  "Surface  water,  "Water  quality. 
"Lake  morphometry,  "Topographic  mapping. 
Lakes. 

Topographic  maps  are  commonly  used  to  define 
populations  of  lakes  in  regional  surveys  of  surface 
water  quality.  To  illustrate  the  effect  of  different 
maps  on  that  process,  the  lakes  represented  on  the 
1:250,000  scale  maps  used  for  the  Northeast 
Region  of  the  Eastern  Lake  Survey-Phase  I  (ELS- 
I)  were  compared  to  the  lakes  on  a  sample  of  large 
scale  maps  (1:240,000  or  1:62,500).  Lake  areas  at  or 
near  the  lower  limit  of  representation  delimit 
'smallest-lake'  values  for  the  compared  1:250,000 
scale  maps.  The  regional  median  for  these  values 
was  4.5  hectares  (ha)  and  ranged  from  0.6  to  24.8 
ha.  Lake  representation  is  influenced  by  carto- 
graphic limitations  such  as  map  scale,  age.  and 
complexity  as  well  as  the  inherent  variability  of 
water  bodies  (e.g.,  water  level  fluctuations  or  the 
creation  of  reservoirs,  beaver  impoundments,  and 
oxbows).  The  total  number  of  lakes  on  large-scale 
maps  increased  markedly  as  lake  area  decreased. 
Approximately  15,700  of  the  estimated  29,000  lakes 
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in  the  EPA's  Northeast  Region  were  1  to  4  ha  in 
area.  Because  maps  affect  the  size  distribution  of 
lakes  included  in  a  regional  survey  and  because 
lake  areas  are  thought  to  modify  lake  chemistry, 
maps  ultimately  affect  the  estimates  of  regional 
surface  water  quality.  (Author's  abstract) 
W90-0097 1 


CHANGES  IN  STRATIFICATION  IN  ONON- 
DAGA LAKE,  NEW  YORK. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

E.  M.  Owens,  and  S.  W.  Effler. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,  p  587-597,  June  1989.  6  fig,  2  tab. 

Descriptors:  "New  York,  *Lake  restoration, 
*Lakes,  *Chemical  stratification,  "Turnover  time, 
♦Onondaga  Lake,  Model  studies,  Water  quality, 
Anoxia,  Stratification. 

The  calibration  of  a  mixed-layer  stratification 
model  to  the  complex  stratification  region  on  On- 
ondaga Lake  is  documented.  The  short-and  long- 
term  impacts  of  the  closure  of  an  adjoining  alkali 
plant  on  the  stratification  regime  of  Onondaga 
Lake  are  evaluated  with  this  model  from  the  per- 
spective of  natural  variations  associated  with  mete- 
orological variability.  Chemical  stratification  pre- 
vailed in  the  lake  during  the  operation  of  the 
facility  as  a  result  of  its  discharge  of  ionic  waste.  A 
predicted  likely  short-term  impact  of  the  closure, 
that  was  subsequently  observed,  was  the  failure  of 
the  lake  to  turn  over  in  the  spring  immediately 
following  the  closure.  Spring  turnover  did  not 
occur  regularly  in  the  future.  Other  projected 
changes  in  average  stratification  conditions  in- 
clude: (1)  a  45%  shorter  period  of  stratification,  (2) 
a  3m  deeper  upper  mixed  layer,  and  (3)  a  30% 
lower  maximum  density  gradient.  Substantial  vari- 
ability in  the  stratification  is  predicted  as  a  result  of 
meteorological  variability,  indicating  that  compari- 
son of  characteristics  for  individual  years  during 
and  after  the  operation  of  the  facility  could  be 
misleading,  the  changes  in  the  stratifications 
regime  are  expected  to  affect  water  quality.  In 
particular,  certain  features  of  the  oxygen  resources 
of  the  hypolimnion  are  expected  to  improve  (e.g., 
delayed  onset  of  anoxia).  (Author's  abstract) 
W90-00974 


ENERGY-FLOW  RESPONSE  MODELS  FOR 
EVALUATION  OF  ALTERED  RIPARIAN 
VEGETATION  IN  THREE  SOUTHEAST  ALAS- 
KAN STREAMS. 

Idaho  Univ.,  Moscow.  Dept.  of  Plant,  Soil  and 

Entomological  Sciences. 

W.  F.  A.  Duncan,  M.  A.  Brusven,  and  T.  C. 

Bjornn. 

Water  Research  WATRAG,  Vol.  23,  No.  8,  p  965- 

974,  August  1989.  7  fig,  6  tab,  26  ref.  Cooperative 

agreement  PNW-82-162. 

Descriptors:  "Alaska,  "Flood  plains,  "Riparian 
vegetation,  "Productivity,  Fish  populations, 
Benthic  fauna,  Nutrients,  Energy  transfer,  Model 
studies. 

First  approximation  production-response  models  to 
riparian  vegetation  alteration  for  low-order  south- 
east Alaskan  streams  are  presented.  The  models 
reflect  negative  and  positive  production  responses 
with  respect  to  estimated  maximum  production 
values  (kcal).  Using  the  models  we  predict  the 
response  of  autochthonous  and  allochthonous  pro- 
duction, benthic  and  terrestrial  macroinvertebrate 
production,  and  potential  salmonid  tissue  elabora- 
tion to  variation  in  riparian  cover,  riparian  compo- 
sition and  stream  nutrients.  Higher  amounts  of  net 
usable  allochthonous  input  are  predicted  with  in- 
creasing riparian  cover  and  percentage  deciduous 
composition.  Autochthonous  production  and  net 
usable  allochthonous  production  form  the  primary 
energy  base  of  the  stream  ecosystem  and  are  linked 
via  energy  transfer  coefficients  to  higher  trophic 
levels,  e.g.  benthic  macroinvertebrate  (BMI)  pro- 
duction. Like  the  energy  transfer  coefficients  de- 
rived for  autochthonous  and  allochthonous  pro- 
duction, the  terrestrial  invertebrate  and  salmonid 
production  estimates  are  first  approximations  and 
require  validation.  These  models  provide  resource 


managers  with  criteria  to  assess  probable  conse- 
quences of  different  riparian  management  strate- 
gies on  fisheries  resources  in  S.E.   Alaska.   (Au- 
thor's abstract) 
W90-00994 


STOCHASTIC  PHOSPHOROUS  MODEL  FOR 
ONONDAGA  LAKE. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

R.  P.  Canale,  and  S.  W.  Effler. 
Water   Research   WATRAG,   Vol.   23,   No.   8,  p 
1009-1016,  August  1989.  10  fig,  20  ref. 

Descriptors:  "Limnology,  "Path  of  pollutants, 
"Phosphorus,  "Lakes,  "Water  quality  management, 
"New  York,  "Cycling  nutrients,  "Monte  Carlo 
method,  Model  studies,  Simulation  analysis. 

A  probabilistic  phosphorus  model  that  utilizes  the 
Monte  Carlo  technique  was  developed  and  applied 
to  address  water  quality  management  issues  for 
Onondaga  Lake,  NY.  Several  analyses  were  con- 
ducted to  support  model  development:  (1)  evalua- 
tion of  the  loading  and  concentration  of  phospho- 
rus in  the  lake;  (2)  determination  of  the  natural 
variability  of  flow  and  non-point  loading  to  the 
lake;  (3)  validation  of  a  deterministic  total  phos- 
phorus model  for  the  lake;  and  (4)  examination  of 
the  uncertainty  associated  with  the  phosphorus 
model  using  Monte  Carlo  techniques.  Simulations 
with  the  probabilistic  model  have  been  used  to 
evaluate  the  significance  of  year-to-year  changes  in 
rainfall,  the  level  and  variability  of  point  source, 
operation  at  METRO  and  uncertainty  in  the  model 
coefficients.  The  results  indicate  that  substantial 
reductions  in  loading  from  point  sources  and  some 
control  of  non-point  sources  are  necessary  to 
achieve  distinct  improvements  in  water  quality  in 
the  lake.  Furthermore,  significant  year-to-year  dif- 
ferences in  phosphorus  concentration  are  expected 
in  the  lake  in  response  to  natural  variations  in 
rainfall  and  runoff.  (Author's  abstract) 
W90-01000 


FEDERAL  REGULATION  OF  AGRICULTUR- 
AL DRAINAGE  ACTIVITY  IN  PRAIRIE  POT- 
HOLES: THE  EFFECT  OF  SECTION  404  OF 
THE  CLEAN  WATER  ACT  AND  THE  SWAMP- 
BUSTER  PROVISIONS  OF  THE  1985  FARM 
BILL. 

For  primary  bibliographic  entry  see  Field  5G 
W90-01008 


EFFECTS  OF  SALINITY,  NITROGEN,  AND 
POPULATION  DENSITY  ON  THE  SURVIVAL, 
GROWTH,  AND  REPRODUCTION  OF  ATRI- 
PLEX  TRIANGULARIS  (CHENOPODIACEAE). 

Ohio  Univ.,  Athens.  Dept.  of  Botany. 

D.  R.  Drake,  and  I.  A.  Ungar. 

American  Journal  of  Botany  AJBOAA,  Vol.  76, 

No.  8,  p  1125-1135,  August  1989.  5  fig,  6  tab,  43 

ref. 

Descriptors:  "Wetlands,  "Aquatic  plants,  "Halo- 
phytes,  "Salinity,  "Nitrogen,  "Population  density, 
"Plant  growth,  "Salt  marshes,  Atriplex,  Biomass, 
Saline  ponds,  Ohio. 

Populations  of  Atriplex  triangularis  were  grown 
under  laboratory  conditions  in  a  growth  chamber 
and  manipulated  in  an  inland  Ohio  saline  pond  in 
order  to  examine  the  relative  effects  of  salinity,  N 
fertilization,  and  population  density  on  growth, 
reproduction,  and  survival.  For  laboratory  plants, 
N  fertilization  was  the  most  important  variable, 
with  biomass  and  reproductive  effort  being  great- 
est at  the  high  N  level.  As  salinity  increased, 
biomass  decreased  only  in  plants  not  limited  by  N. 
Increasing  density  caused  biomass  per  plant  to 
decrease  at  both  high  and  low  N  levels.  For  field 
plants,  density  was  the  most  important  variable, 
with  biomass  per  plant  and  survival  both  decreas- 
ing as  density  increased.  As  density  increased,  size 
inequality  among  individuals  increased  but  biomass 
per  unit  area  and  individual  reproductive  effort 
remained  relatively  constant.  N  fertilization  slight- 
ly enhanced  survival,  but  did  not  affect  biomass.  It 
is  suggested  that  density-dependent  processes  may 
be  significant  even  in  relatively  harsh  physical 
environments.  (Author's  abstract) 


W90-01010 


MORPHOLOGICAL  VARIATION  OF  ELLIP- 
TIO  COMPLANATA  (BIVALVIA:  UNIONIDAE) 
IN  DIFFERING  SEDIMENTS  OF  SOFT- 
WATER  LAKES  EXPOSED  TO  ACIDIC  DEPO- 
SITION. 

University  of  Western  Ontario,  London.  Dept.  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-01012 


ENVIRONMENTAL  FACTORS  FAVOURING 
THE  FORMATION  OF  MICROCYSTIS  AERU- 
GINOSA HYPERSCUMS  IN  A  HYPERTROPH- 
IC LAKE. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

T.  Zohary,  and  C.  M.  Breen. 

Hydrobiologia  HYDRB8,  Vol.  178,  No.  3,  p  179- 

192,  Jul  17  1989.  10  fig,  2  tab,  42  ref. 

Descriptors:  "Limnology,  "Eutrophic  lakes, 
"Scum,  "Microcystis,  Population  dynamics,  Sea- 
sonal variation,  Wind,  Hartbeespoort  Dam,  South 
Africa,  Hyperscums. 

Hyperscums  are  crusted  buoyant  mats  of  densely 
packed  cyanobacteria,  often  decimeters  thick,  that 
persist  for  periods  of  weeks  to  months  at  the  same 
site.  In  Hartbeespoort  Dam,  a  hypertrophic  lake  in 
South  Africa,  hyperscum  of  the  cyanobacterium 
Microcystis  aeruginosa  that  cover  more  than  a 
hectare  and  contain  up  to  2  tons  of  chlorophyll  a 
typically  form  in  winter  and  persist  for  2-3  months. 
Reynolds  &  Walsby  have  postulated  that  cyano- 
bacterial  bloom  formation  depends  on  the  coinci- 
dence of  three  preconditions:  a  pre-existing  popula- 
tion, a  significant  proportion  of  the  organisms 
having  positive  buoyancy,  and  turbulent  mixing 
that  is  too  weak  to  overcome  the  tendency  of  the 
cells  to  float.  This  model  of  bloom  formation  is 
evaluated  in  the  context  of  hyperscum,  based  on  a 
case  study  from  Hartbeespoort  Dam.  The  occur- 
rence of  hyperscum  and  the  dynamics  of  their 
formation  and  breakdown  are  examined  in  relation 
to  diurnal  and  seasonal  changes  in  the  wind  regime 
and  in  relation  to  the  population  dynamics  and 
buoyancy  of  Microcystis.  Reynolds  and  Walsby 's 
preconditions  are  shown  to  be  essential  but  not 
sufficient  to  explain  hyperscum  formation.  The  ad- 
ditional preconditions  are  prolonged  low  speed 
wind  regime,  suitable  lake  morphometry,  large 
cyanobacterial  standing  crops,  and  high  isolation. 
The  rare  co-occurrence  of  these  conditions  make 
hyperscum  an  uncommon  phenomenon,  but  with 
increasing  eutrophication  worldwide  the  frequency 
and  distribution  of  hyperscum  occurrence  are 
likely  to  increase.  (Author's  abstract) 
W90-01014 


INFERRING  PH  FROM  DIATOMS:  A  COM- 
PARISON OF  OLD  AND  NEW  CALIBRATION 
METHODS. 

Instituut    TNO    voor    Wiskunde,    Informatiever- 
werking  en  Statistiek,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-01015 


IMPACT  OF  HIGHWAY  CONSTRUCTION  ON 
LEAF  PROCESSING  IN  AQUATIC  HABITATS 
OF  EASTERN  TENNESSEE. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01016 


HYDROCHEMICAL  EVOLUTION  OF  RE- 
GIONAL GROUNDWATERS  TO  PLAYA 
BRINES  IN  CENTRAL  AUSTRALIA. 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
J.  Jankowski,  and  G.  Jacobson. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  123-173,  Jun  1989.  21  fig,  10  tab,  65  ref. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


Descriptors  'Geochemistry,  'Groundwater, 
'Playas,  'Brines,  *Water  chemistry,  Salinity,  Bi- 
carbonates,  Chlorides,  Sulfates,  Sodium,  Potassi- 
um, Magnesium,  Silicates,  Alkalinity,  Model  stud- 
ies, Australia, 

A  large-scale  groundwater  system  in  central  Aus- 
tralia discharges  to  a  chain  of  playas.  Recharge  in 
calcrete  and  fractured  rock  aquifers  gives  rise  to 
relatively  low-salinity  HC03-C1-S04  groundwat- 
ers, which  evolve  through  regional  saline  ground- 
waters to  highly  saline  playa  brines.  The  hydro- 
chemical  evolution  of  the  groundwaters  follows 
the  anionic  sequence  HC03-C1-S04  to  CI-HC03- 
S04  to  C1-S04-HC03  to  C1-S04-C1.  With  increas- 
ing salinity  there  is  a  relative  increase  in  Na,  K, 
Mg,  CI  and  S04;  however,  there  is  a  relative 
decrease  in  HC03,  Ca  and  Si02  owing  to  the 
precipitation  of  carbonate,  sulfate  and  silicate  min- 
erals, and  the  resultant  brines  are  depleted  in  these 
ions.  Significant  variation  in  the  composition  of 
playa  brines  is  a  result  of  complex  processes  of 
solution,  evaporative  concentration,  precipitation 
and  mineralogical  change,  including  dolomitiza- 
tion.  Thermodynamic  calculations  have  enabled  a 
general  model  to  be  developed  for  these  evolution- 
ary processes  in  groundwaters  up  to  the  stage  of 
halite  saturation.  At  an  early  stage  the  regional 
groundwaters  are  saturated  with  respect  to  the 
carbonate  minerals,  dolomite  first,  then  calcite. 
With  increasing  salinity,  sulfate  minerals  begin  to 
precipitate:  saturation  with  respect  to  gypsum  is 
attained  at  a  chlorinity  of  19  per  mil,  and  saturation 
with  respect  to  anhydrite  is  attained  at  122  per  mil. 
The  playa  brines  attain  saturation  with  respect  to 
halite  at  a  chlorinity  of  144  per  mil.  Solute  budgets 
based  on  a  chloride  concentration  factor  show  that 
final  playa  brines  are  178  times  more  concentrated 
than  recharge  groundwaters,  and  confirm  the  vir- 
tually complete  loss  of  HC03,  Ca  and  Si02 
through  precipitation.  Most  Australian  playas  have 
brines  of  the  Cl-Na  type  with  S04  and  Mg  also 
important.  The  Hardie-Eugster  model  for  brine 
evolution  and  mineral  precipitation  sequences  has 
therefore  been  modified  and  extended.  Three  path- 
ways are  defined,  following  calcite  precipitation, 
on  the  basis  of  the  ratio  of  molar  Ca  to  alkalinity; 
these  pathways  lead  to  saline  waters  with  different 
compositions.  Subsequent  evolution  of  the  brines 
depends  on  the  ratios  between  molar  S04,  Mg,  Ca 
and  alkalinity.  (Author's  abstract) 
W90-01023 


GEOSTATISTICAL     TOOL     FOR     DROUGHT 
MANAGEMENT. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01029 


UNDERWATER  LIGHT  CONDITIONS  AS  A 
KEY  FOR  PHYTOPLANKTON  PHOTOSYN- 
THETIC  EFFICIENCY  I.  RIO  TERCERO  RES- 
ERVOIR CORDOBA,  ARGENTINA.  (CONDI- 
CIONES  DE  LUZ  SUBACUATICA  COMO  FAC- 
TORES  DETERMINANTES  DE  LA  EFICIEN- 
CIA  FOTOSINTETICA  FITOPLANCTONICA. 
25P.  I.  RIO  TERCERO  RESERVOIR,  CORDO- 
BA, ARGENTINA.  EMBALSE  DE  RIO  TER- 
CERO (CORDOBA,  ARGENTINA)). 
Consejo  Nacional  de  Investigaciones  Cientificas  y 
Tecnicas,  Buenos  Aires  (Argentina).  Inst,  de  Lim- 
nologia. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-01053 


LIMNOLOGY  OF  THE  MONTCORTES  LAKE 

(1978-79   CYCLE)   (LIMNOLOGIA   DEL   LAGO 

DE  MONTCORES  (CICLO  1978-79)  (PALLARS 

JUSSA,  LLEIDA)). 

Passatge    Rovira.     17    baixos,    08005    Barcelona. 

Spain 

X    Modamio,  V.  Peres,  and  F.  Samarra. 

igia    Aquatica,    Vol.    9,    p    9-17,    December 
1988.  7  fig,  10  ref.  English  summary. 

Descriptors.  'Lakes,  'Limnology,  *Zooplankton, 
•Phytoplankton,  "Plankton.  Transparency,  Tem- 
perature. Oxygen,  Nutrients,  Sulfides,  Chlorophyll, 
Alkalinity.  Hydrogen  ion  concentration,  Daphnia, 


Cyclnlella,  Montcortes  Lake,  Spain    Seasonal  vari- 
ation, Chemical  properties. 

Limnology  of  Montcortes  Lake  (Pallars  Jusa, 
Lleida,  Spain)  was  studied  during  the  annual  I 
of  1978-79.  The  following  parameters  were  evalu- 
ated: temperature,  light,  transparency,  oxygen,  nu- 
trients, sulfides,  pH,  alkalinity,  chlorophyll,  phyto- 
plankton and  ZOOplankton  During  the  studied 
cycle,  the  lake  was  homogenized  in  winter  and  fall 
and  stratified  in  spring  and  summer  During  the 
summer  there  was  a  clear  thcrmocline  at  10  m 
depth,  but  an  anaerobic  hypolimnion  was  not 
found,  as  was  previously  reported.  Phytoplankton 
was  composed  essentially  of  Cyclotella  (Oscilla- 
toria  rubescens,  Peridmum  sp.  and  Ceratium  hirun- 
dinella).  During  spring  there  was  a  great  bloom  of 
Cyclotella  in  surface  waters  which  depicted  dis- 
solved silicate.  A  very  dense  population  of  Oscilla- 
toria  rubescens  was  located  below  the  thermocline 
Zooplankton  was  composed  of  Daphnia  longi- 
spina,  Ceriodaphnia,  Bosmina  longirostris,  Kera- 
tella  quadrata  and  Polyarthra  vulgaris.  The  great- 
est population  of  D.  longispina  was  found  from 
April  to  June  in  near-surface  waters.  B.  longirostris 
had  its  maximum  in  December-January  and  June- 
July.  (Author's  abstract) 
W90-01054 


COMPOSITION  AND  SEASONAL  VARI- 
ATIONS OF  THE  CHLOROPHYLLIC  PIG- 
MENT IN  PHYTOBENTHOS  ASSEMBLAGES 
OF  THE  TER  RIVER  OVER  A  NINE-MONTH 
PERIOD  (COMPOSICION  Y  CICLO  DE  PIG- 
MENTOS  CLOROFILICOS  EN  LAS  POBLA- 
CIONES  DEL  FITOBENTOS  DEL  RIO  TER 
DURANTE  UN  PERIODO  DE  NUEVE  MESES). 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
S.  Sabater. 

Oecologia  Aquatica,  Vol.  9,  p  61-75,  December 
1988.  10  fig,  4  tab,  45  ref.  English  summary. 

Descriptors:  'Chlorophyll  a,  *Ter  River,  'Pig- 
ments, Benthos,  Seasonal  variation,  Spain,  Regres- 
sion analysis,  Salinity,  Nutrients,  Headwaters. 

Dynamics  of  pigments  were  studied  in  eighteen 
sites  in  the  Ter  river  basin  during  a  nine-month 
period.  Clorophyll  a  (Chi  a)  has  been  revealed  as 
the  most  abundant  form  of  chlorophyll  pigments 
through  an  HPLC  analysis.  Highest  Chi  a  concen- 
trations were  observed  downstream  of  the  reser- 
voirs (around  300  mg/sq  m)  and  in  some  calcare- 
ous tributaries.  Minimal  values  were  recorded  in 
headwaters  (20-50  mg/sq  m)  and  in  some  siliceous 
mountain  tributaries.  Spring  and  summer  were  the 
periods  when  the  Chi  a  concentration  reached  the 
highest  values  in  the  basin,  with  lower  ones  in 
winter.  The  phaeopigment  concentration  was  im- 
portant during  summer  and  winter,  but  was  near  to 
zero  during  spring,  suggesting  Chi  a  was  complete- 
ly active  at  this  time.  The  D430/D665  ratio  re- 
mained constant  around  2.  Correlation  analysis  and 
PCA  carried  out  between  physico-chemical  varia- 
bles and  chl  a  values  suggested  a  clear  arrangement 
with  salinity  and  nutrient  concentration.  In  fact,  an 
stepwise  regression  analysis  carried  out  with  the 
five  first  principal  components  of  PCA,  pointed 
out  that  the  pigment  concentration  is  a  result  of  the 
linear  combination  of  river  salinity  (space)  and 
water  flow  (time).  The  sites  of  the  middle  stretch 
in  the  axis  of  the  river,  seem  to  be  the  most  favored 
by  this  combination,  mainly  during  spring  and 
summer.  (Author's  abstract) 
W90-01056 


GEOCHEMICAL    FEATURES    OF    THE    TER 
RIVER  WATERSHED  (NE  SPAIN). 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-01057 


PHYSICAL  PROPERTIES  OF  THE  ENVIRON- 
MENT RELEVANT  TO  THE  PELAGIC  ECO- 
SYSTEM OF  A  DEEP  HIGH-MOUNTAIN 
LAKE  (ESTANY  REDO,  CENTRAL  PYR- 
ENEES). 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
J.  Catalan. 
Oecologia  Aquatica,  Vol.  9,  p  89-123,  December 


I  fig,  »  lab,  62  i. -I 
Descriptors      'Limnolog)       'l.ak'-s      'Sediments, 

'Mountain  lakes.  Temperature   Light,  I .». 

Miking,  Pyrenees,  Spain    Physical  prop- 
erties, Turbulent  flow 

From  an  approach  trie  ph>sical  environ- 

ment of  lakes  can  be  summarized  by  lour  compo- 
nents: temperature,  light,  turbulence,  and  tl 

,  of  the  basin  and  its  watershed  The  varia- 
bility through  an  annual  cycle  of  these  components 
of  the  physical  environment  of  the  l.stany  Redo  is 
described  and  their  implications  for  the  dynamics 
of  its  biota  are  examined  The  ratio  between  catch- 
ment area  size  (155  sq  hm)  and  lake  volume  (7  75 
cu  hm)  is  extremely  small  The  value  of  relative 
depth  is  extraordinarily  high  (13%)  Both  aspects 
contribute  to  the  oligotrophy  of  the  lake  Because 
Of  the  hypsographic  configuration  of  the  Lake 
Redo  there  is  a  sediment  focusing  above  40  m  and 
between  15  and  25  m.  Production  peaks  should  be 
linked  to  the  interaction  of  mixing  layer  with  these 
sediment-rich  bottoms  Other  implications  of  the 
temperature,  the  light  and  the  mixing  time  scales  in 
the  lake  biological  dynamics  are  also  examined. 
(Author's  abstract) 
W90-01058 


TIME-SPACE  HETEROGENEITY  IN  THE 
SEDIMENTS  OF  THE  RICE  FIELDS  FROM 
THE  EBRO  DELTA  (NE  SPAIN)  (HETERO- 
GENEIDAD  ESPACIOTEMPORAL  DEL  SEDI- 
MENTO  DE  LOS  ARROZALES  DEL  DELTA 
DEL  EBRO  (NE  DE  ESPANAu. 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
E.  Fores,  and  S.  Gonzalez. 

Oecologia  Aquatica,  Vol.  9,  p  125-135,  December 
1989.  3  fig,  8  tab,  25  ref.  English  summary 

Descriptors:  'Phosphorus.  'Rice,  'Wetlands. 
'Sediments.  Organic  matter,  Nutrients,  Deniirifica- 
tion. 

Nutrients  and  other  physical  and  chemical  param- 
eters were  studied  in  rice  field  sediments  of  the 
Ebro  Delta  in  order  to  describe  their  changes 
during  the  growing  period.  C.  N,  P.  Ca.  Al.  Mg, 
organic  matter  and  water  content  were  analyzed. 
Also  granulometric  analysis  were  performed.  A 
comparison  of  sediment  nutrient  contents  and  par- 
ticle size  in  four  rice  fields  was  made  in  order  to 
know  which  are  the  differences  between  ricepath 
in  the  Ebro  Delta.  The  results  show  that  rice 
growth  and  denitrification  seem  to  play  an  impor- 
tant role  in  the  variation  of  nitrogen  concentration 
with  time.  Changes  iii  the  physical  and  chemical 
characteristics  of  the  inundation  water  during  the 
growing  period  explained  the  variation  of  phos- 
phorus concentration  in  the  last  phases  of  the  culti- 
vation period.  From  the  studied  parameters,  organ- 
ic matter  content  and  texture  of  sediments  were  the 
best  parameters  to  explain  the  differences  between 
rice  fields  in  the  Ebro  Delta.  (Author's  abstract) 
W90-01059 


HEMATOLOGICAL  ASSESSMENT  OF  TEM- 
PERATURE AND  OXYGEN  STRESS  IN  A  RES- 
ERVOIR POPULATION  OF  STRIPED  BASS 
(MORONE  SAXATILIS). 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

R.  L.  Lochmiller,  J.  D.  Weichman.  and  A.  V. 
Zale. 

Comparative  Biochemistry  and  Physiology  (A) 
CBPAB5,  Vol.  93,  No.  3.  p  535-541.  1989.  4  fig.  1 
tab,  25  ref. 

Descriptors:  'Limnology.  'Fish  physiology.  'Res- 
ervoir fisheries.  'Temperature  effects,  'Oxygen 
deficit,  Seasonal  variation,  Bass,  Dissolved  oxygen, 
Hematology. 

Hematological  characteristics  of  a  reservoir  popu- 
lation of  adult  striped  base  were  monitored  for  15 
months  to  evaluate  their  responses  to  seasonal 
changes  in  water  temperature  and  dissolved 
oxygen  concentration.  All  fish  were  caught  and 
removed  from  gill  nets  within  1  hr.  All  hematolo- 
gical   parameters    measured    varied    significantly 
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with  month  of  capture.  In  general,  red  blood  cell 
counts,  hematocrits,  hemoglobin  concentrations, 
and  mean  corpuscular  hemoglobin  values  were 
highest  in  autumn  and  winter  and  lowest  in 
summer.  Most  hematological  parameters  measured 
were  significantly  correlated  with  both  water  tem- 
perature and  dissolved  oxygen  concentration  at  the 
site  of  capture.  The  hematological  changes  ob- 
served in  this  study  suggest  that  fish  were  stressed 
by  high  water  temperatures  and  low  concentra- 
tions of  dissolved  oxygen  in  summer  1987,  and  that 
this  stress  probably  resulted  in  secondary  nutrition- 
al problems  and  extensive  mortality.  (Author's  ab- 
stract) 
W90-01064 


SEASONAL  OCCURRENCE  OF  CONIDIA  OF 
AQUATIC  HYPHOMYCETES  (FUNGI)  IN 
LEES  CREEK,  AUSTRALIAN  CAPITAL  TERRI- 
TORY. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 
(Australia).  Water  Research  Centre. 
K.  Thomas,  G.  A.  Chilvers,  and  R.  H.  Norris. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  1,  p  11-23,  1989.  4 
fig.  4  tab,  30  ref. 

Descriptors:  *Fungi,  *Litter,  *Streams,  *Australia, 
•Seasonal  variation,  Temperature  effects,  Rainfall, 
Conidia,  Analysis  of  variance. 

The  aquatic  hyphomycete  spora  of  an  upland 
stream  (Lees  Creek)  were  sampled  twice  monthly 
by  membrane  filtration  at  two  sites,  the  upstream 
one  with  native  riparian  vegetation  and  the  down- 
stream one  with  exotic  pines.  Physicochemical 
properties  of  the  water  were  measured  at  each 
sampling.  Conidia  of  43  species  were  collected,  of 
which  18  are  undescribed  and  most  species  oc- 
curred at  both  sites.  The  peak  concentrations  of 
conidia  occurred  in  late  summer  to  early  autumn 
and  minimum  concentration  in  winter.  This  con- 
trasts with  the  autumn-winter  maximum  and 
summer  minimum  concentrations  recorded  for 
tree-lined  streams  of  the  Northern  Hemisphere. 
These  differences  correspond  with  differences  in 
seasonality  of  litter  fall  in  the  Northern  Hemi- 
sphere compared  with  Australia.  Analysis  of  vari- 
ance showed  significant  differences  between  the 
two  sites  for  concentrations  of  conidia  of  individ- 
ual species  and  of  total  conidia.  The  magnitude  of 
these  differences  was  related  to  the  time  of  sam- 
pling. Using  multiple  linear  regression  analysis,  the 
occurrences  of  conidia  detected  at  the  up-stream 
site  were  best  explained  by  water  temperature; 
down-stream,  rainfall  and  water  temperature  to- 
gether explained  most  variance.  (Author's  abstract) 
W90-01066 


LIMNOLOGY  OF  FOUR  GROUNDWATER- 
FED  SALINE  LAKES  IN  SOUTH-WESTERN 
AUSTRALIA. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 

C.  M.  Burke,  and  B.  Knott. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  1,  p  55-68,  1989.  9 
fig,  3  tab,  24  ref. 

Descriptors:  "Limnology,  *Saline  lakes,  "Ground- 
water  basins,  "Australia,  *Sinks,  Salinity,  Temper- 
ature, Dissolved  oxygen,  Hydrogen  ion  concentra- 
tion, Alkalinity,  Shallow  water,  Supersaturation, 
Benthos,  Sediments,  Photosynthesis. 

Salinity,  temperature,  dissolved  oxygen  (DO),  pH 
and  total  alkalinity  (TA)  were  measured  in  four 
saline  lakes  of  Yalgorup  National  Park,  Western 
Australia,  primarily  over  an  18-month  period,  July 
1985  to  January  1987,  but  also  during  1987  and  in 
1988.  These  lakes  are  shallow  (<  3  m)  groundwat- 
er sinks  with  no  surface  drainage.  Rainfall  and 
hence  groundwater  inflow  to  the  lakes  was  highly 
seasonal  and  occurred  mainly  between  May  and 
October.  Lakes,  Hayward,  North  Newnham  and 
South  Newnham  were  consistently  hypersaline 
(e.g.  Hayward  61-214  g/L)  and  Hayward  and 
North  Newnham  were  stratified  from  autumn  to 
early  summer.  The  bottom  layer  of  water  in 
Hayard  was  usually  super-saturated  (to  430%) 
with  respect  to  DO,  because  of  the  photosynthetic 


activity  of  the  benthic  microbial  communities 
(BMC).  South  Newnham  did  not  stratify  in  1985, 
but  did  so  briefly  in  1987  after  a  BMC  developed. 
The  salinity  of  Lake  Pollard  varied  from  19  to  51 
g/  L  and  the  lake  did  not  stratify  at  all.  During 
spring,  extensive  growth  of  the  charophyte  Lam- 
prothamnium  papulosum  across  the  sediments  in 
Lake  Pollard  increased  DO  (from  0.26  to  0.075 
meq/L/unit  salinity);later  removal  of  the  L.  papu- 
losum by  swans  reduced  DO  to  50%  saturation 
and  pH  to  7.5,  and  increased  specific  TA  to  0.15 
meq/L/unit  salinity.  It  is  apparent  that  the  proc- 
esses controlling  Hayward,  North  Newnham  and 
South  Newnham  are  similar  and  are  based  on  the 
activities  of  the  BMC.  South  Newnham  is  at  an 
earlier  stage  of  evolution.  However,  Pollard  is 
controlled  primarily  by  L.  papulosum  growth  and 
its  subsequent  removal  by  swans;  this  indicates  a 
different  evolutionary  path  for  this  lake.  (Author's 
abstract) 
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OBSERVED  PARAMETERS  FOR  TURBIDITY- 
CURRENT  FLOW  IN  CHANNELS,  RESERVE 
FAN,  LAKE  SUPERIOR. 

National     Bureau     of    Oceanography,     Qingdao 

(China).  First  Inst,  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2J. 
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COUPLING  OF  THE  SEASONAL  PATTERNS 
OF  BACTERIOPLANKTON  AND  PHYTO- 
PLANKTON  IN  A  EUTROPHIC  LAKE. 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

d'Hydrobiologie. 

O.  Marvalin,  L.  Aleya,  H.  J.  Hartmann,  and  S. 

Lazarek. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

35,   No.   7,   p   706-712,  July    1989.   5   fig,   28  ref. 

Descriptors:  *Eutrophic  lakes,  "Seasonal  variation, 
"Phytoplankton,  "Photosynthetic  bacteria,  Micros- 
copy, Gomphosphaeria,  Sphaerocystis,  Bacteria, 
Biomass. 

Developments  of  bacterial  and  phytoplankton  bio- 
mass were  assessed  during  an  annual  sampling 
cycle  in  a  eutrophic  lake  (Lake  Aydat,  France). 
Bacterial  abundance,  estimated  by  epifluorescence 
microscopy  counting,  varied  from  0.61  to  12.72 
times  10  to  the  six  power  cells/mL,  confirming  the 
eutrophic  status  attributed  to  this  lake.  Cellular 
densities  were  nearly  homogeneously  distributed  in 
the  water  column.  Mean  values  for  bacterial  abun- 
dance, obtained  from  three  sampling  depths  (2,7, 
and  14  m)  were  3.70,  4.23,  and  3.66  times  10  to  the 
six  power  cells/mL.  In  the  epilimnion,  phytoplank- 
ton productivity  and  community  composition,  as 
well  as  temperature,  appeared  to  control  bacterial 
development.  Bacterial  biomass  varied  from  .005 
to  .435  mg  C/L.  Mean  values  for  the  three  sam- 
pling depths  were  .081,  .101,  and  .091  mg  C/L. 
Although  bacterial  biomass  was  significantly  cor- 
related with  bacterial  abundance,  only  45  to  65% 
of  its  variation  could  be  explained  by  abundance. 
Individual  cell  biovolumes  varied  up  to  sixfold, 
from  .014  cubic  micrometers  in  spring  and  autumn 
to  0.090  cubic  micrometers  in  summer.  The  largest 
bacterial  cells  and  the  most  elevated  bacterial  bio- 
mass were  reached  when  bacteria  were  attached  to 
phytoplankton  or  detrital  organic  matter,  primarily 
during  summer.  Mucilaginous  phytoplankton,  such 
as  Gomphosphaeria  and  Sphaerocystis,  was  found 
to  be  particularly  good  substrate  available  for  the 
development  of  large  and  attached  bacteria.  (Au- 
thor's abstract) 
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EFFECT  OF  MINERAL  SUBSTRATE  HARD- 
NESS ON  THE  POPULATION  DENSITY  OF 
EPILITHIC  MICROORGANISMS  IN  TWO  ON- 
TARIO RIVERS. 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

F.  G.  Ferris,  W.  S.  Fyfe,  T.  Witten,  S.  Schultze, 

and  T.  J.  Beveridge. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

35,  No.  7,  p  744-747,  July  1989.  3  fig,  2  tab,  12  ref. 

Descriptors:  "Microorganisms,  "Ontario,  "Rivers, 
"Mineralization,  Canada,  Microscopy,  Microenvir- 


onment,  Bacteria,  Granites,  Quartz,  Basalts,  Crys- 
talline rocks,  Algae,  Water  sampling. 

Adherent  epilithic  microorganisms  recovered  from 
rocks  submerged  10  to  20  cm  in  two  different 
rivers  were  examined  by  electron  microscopy  and 
enumerated  after  dispersion  in  M-9  salts  by  viable 
plate  counts.  Bacterial  cells  concentrated  in  micro- 
colonies  were  often  observed  attached  to  the  sur- 
face of  algae,  cyanobacteria,  and  organic  detritus. 
This  structured  communal  mode  of  growth  was 
common  among  epilithic  microbial  communities  of 
different  rock  types.  However,  counts  of  hetero- 
trophic bacteria  from  limestone  were  10-fold  to 
100-fold  greater  than  corresponding  values  from 
granite,  gabbro,  rhyolite,  basalt,  and  quartz.  Cyan- 
obacteria and  algae  were  an  order  of  magnitude 
less  abundant  compared  with  their  bacterial  coun- 
terparts. These  variations  in  population  densities  of 
epilithic  microorganisms  present  on  different  rocks 
were  inversely  related  to  mineral  substrate  hard- 
ness. (Author's  abstract) 
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BENTHIC  MICROBIAL  ACTIVITY  IN  AN 
ANTARCTIC  COASTAL  SEDIMENT  AT  SIGNY 
ISLAND,  SOUTH  ORKNEY  ISLANDS. 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

D.  B.  Nedwell. 

Estuarine,  coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  5,  p  507-516,  May  1989.  4  fig,  36  ref. 
The  Royal  Society  and  the  Natural  Environment 
Research  Council  Grant  GR3/6482. 

Descriptors:  "Benthic  fauna,  "Microorganisms, 
"Antarctic,  "Marine  sediments,  Signy  Island, 
South  Orkney  Islands,  Amphipods,  Sulfate  reduc- 
tion, Pyrite,  Microbial  activity. 

Microbial  activity  in  a  marine  sediment  in  Factory 
Cove,  Signy  Island,  South  Orkney  Islands  in  the 
maritime  Antarctic  was  examined  during  Decem- 
ber 1987  and  January  1988.  The  sediment  was 
bioturbated  by  a  dense  amphipod  population  in  the 
surface  layer  but  oxygen  penetrated  to  a  depth  of 
only  1.7  mm.  The  top  1  cm  was  light  colored  and 
contained  negligible  concentrations  of  acid-volatile 
sulfides.  Below  1  cm  the  sediment  was  black  and 
contained  abundant  sulfides.  Sulfate  reduction 
rates  averaged  .687  micromoles  sulfate/square  cm/ 
day  over  the  0-15  cm  horizon,  equivalent  to  1.38 
micromoles  organic  carbon  oxidized/square  cm/ 
day.  Of  the  sulfate  reduced,  60%  was  to  tin-reduci- 
ble products  (including  pyrite)  and  40%  to  acid- 
volatile  sulfides.  Annual  sulfate  reduction  was  at 
least  250  micromoles  sulfate/square  cm/year.  The 
sea  water  temperature  varied  only  between  -1.8-1 
C,  but  the  optimum  temperature  for  sulfate  reduc- 
tion was  21  C.  Oxygen  uptake  by  the  benthos 
averaged  5.33  micromole  oxygen/square  cm/day, 
equivalent  to  5.33  micromole  organic  carbon  oxi- 
dized/square cm/day.  Aerobic  respiration  ac- 
counted for  79%  of  the  organic  carbon  mineraliza- 
tion and  sulfate  reduction  for  21%.  (Author's  ab- 
stract) 
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NITROGEN  CYCLING  BETWEEN  SEDIMENT 
AND  THE   SHALLOW-WATER   COLUMN   IN 
THE  TRANSITION  ZONE  OF  THE  POTOMAC 
RIVER    AND    ESTUARY.    II.   THE    ROLE   OF 
WIND-DRIVEN     RESUSPENSION    AND    AD- 
SORBED AMMONIUM. 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2L. 
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EFFECTIVE  WETLANDS  POLICY:  STICKS  OR 
CARROTS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  6E. 
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HYDROCHEMICAL  REGIME  AND  WATER 
QUALITY  IN  RESERVOIRS  IN  CENTRAL 
ASIA  (GIDROKHIMICHESKII  REZHIM  I  KA- 
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SREDNE]  A/.ll). 

Sredneaziatskii  Nam  hno  [ssledovatel'skii  lust,  Irri- 

gatsii,  rashkent  (USSR). 

V.  A.  Nickolai  nko 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  25, 

No    I,  p  78-83,  1989.  2  fig,  3  lab,  10  ref.  English 

summary. 

Descriptors:  *USSR,  "Reservoirs,  "Limnology, 
"Water  quality,  *Asia,  Dissolved  oxygen,  Sulfates, 
Carbonates,  Drinking  water,  Industrial  water,  Irri- 
gation water.  Oxygen  balance. 

The  hydrochemical  regime  is  presented  for  nine 
reservoirs  in  Central  Asia  located  in  various  phy- 
siographical  zones.  Most  of  reservoirs  in  the  foot- 
hill-mountain regions  have  water  of  the  carbonate 
class  with  mineralization  not  exceeding  500  mg/L, 
but  in  the  plains  reservoir  water  is  of  the  sulfate 
class  with  ions  reaching  1000  mg/L  and  more.  The 
oxygen  regime  is  quite  favorable  for  the  develop- 
ment of  aquatic  biota.  The  concentration  of  bio- 
genic elements  and  organic  matter  is  not  high. 
Water  in  most  of  reservoirs  is  of  good  and  satisfac- 
tory quality.  Oxygen  concentration  in  reservoir 
water  is  high:  8.00-10.70  mg/L  i.e.  a  saturation  of 
81-98%.  Important  characteristics  of  water  in  Cen- 
tral Asian  reservoirs  are  as  follows:  (1)  fully  useful 
for  drinking  and  household  needs  (aside  from 
Kara-Kum  where  sulfate  and  minerals  are  high); 

(2)  most  reservoir  water  is  ideal  for  irrigation;  and 

(3)  most  reservoirs,  with  two  exceptions  in  Uzbe- 
kistan, have  water  not  hard  enough  for  most  indus- 
trial purposes.  (Peters-PTT) 
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IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  AQUATIC  ECOSYSTEM  WITH  SPE- 
CIAL EMPHASIS  ON  LAKE  PRODUCTIVITY, 
NEWFOUNDLAND,  CANADA. 

Areco  Canada,  Inc.,  Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 
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INFLUENCE  OF  ABIOTIC  FACTORS  AND 
DENSITY-DEPENDENT  MECHANISMS  ON 
BETWEEN-YEAR  VARIATIONS  IN  A  STREAM 
INVERTEBRATE  COMMUNITY. 

Facultes   Universitaires   Notre-Dame   de   la   Paix, 

Namur    (Belgium).    Unite    d'Ecologie    des    Eaux 

Douces. 

D.  Rosillon. 

Hydrobiologta  HYDRB8,  Vol.  179,  No.  1,  p  25-38, 

July  21,  1989.  7  fig,  3  tab,  48  ref. 

Descriptors:  "Stream  biota,  "Belgium,  "Inverte- 
brates, "Amphipods,  "Gammarus,  "Flooding, 
Flood  benefits,  Temperature. 

Samples  of  invertebrates  were  taken  in  two  seasons 
(October  and  April)  over  5  years  in  a  trout  stream 
in  Belgium.  Diversity,  total  benthic  invertebrate 
density,  and  densities  of  27  of  34  taxa  tested 
showed  significant  differences  between  years.  Sig- 
nificant seasonal  effects  and  interactions  were  ob- 
served in  18  and  7  taxa,  respectively.  The  most 
common  pattern  of  between-year  variation  was 
related  to  hydrological  events  (flooding)  which 
caused  low  densities  for  many  species.  Most  spe- 
cies recovered  rapidly,  but  the  recovery  of  some 
predators  seemed  to  show  a  delay  of  one  year.  The 
amphipod  Gammarus  fossarum  appeared  to  re- 
spond positively  to  flooding  as  well  as  the  certain 
post-flood  conditions.  A  significant  positive  corre- 
lation between  mortality  and  the  logarithm  of  ini- 
tial density  was  obtained  for  6  of  1 1  species  tested. 
The  relationships  between  mortality  and  abiotic 
factors  such  as  water  temperature,  mean  and  maxi- 
mum water  level,  were  very  poor.  A  hierarchy  of 
environmental  factors  in  the  regulation  of  stream 
macroinvertebrate  populations  is  suggested  with: 
I I )  exceptional  abiotic  events  acting  in  a  density- 
independent  manner;  and  (2)  biotic  factors  that 
may  account  for  density-dependent  regulation. 
(Author's  abstract) 
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LIMNOLOGY  OF  NATURALLY  ACIDIC,  OLI- 
COTROPHIC    DUNE    LAKES    IN   SUBTROPI- 


(  Al.  AUSTRALIA,  INCLUDING  UII.OHO- 
PHYLL--PHOSPHORUS  RELATIONSHIPS. 

I ItO  IJinv    (Ontario)   Dept    of  Botany. 

P.  M.  Oulndge,  A    II   Artliniglon,  and  ( i   J 

Miller. 

Hydrobiologia  HYDRBX,  Vol    179,  No.  I,  p  39-51. 

July  21,  1989  9  fig,  4  tab,  32  ref 

Descriptors:     "Acid     lakes,     "Ob;  likes, 

•Limnology,  "Acidic  water,  "Australia,  "Phospho- 
rus, "Chlorophyll,  Phytoplankton,  Dune  lakes, 
Turbidity. 

This  study  provides  the  most  comprehensive  phy- 
sico-chemical and  phytoplankton  data  yet  available 
for  Australian  dune  lakes,  which  are  among  the 
world's  most  naturally  acidic  and  oligotrophy 
freshwaters.  Seasonal  and  spatial  variations  were 
examined  in  Blue  Lagoon  and  Lake  Freshwater, 
two  water-table  window  lakes  in  south-east 
Queensland.  Like  other  dune  lakes,  they  are  acidic 
(minimum  pH  4.20  and  4.55,  respectively),  poly- 
mictic  water  bodies  with  low  concentrations  of 
marine-derived  major  ions  and  almost  undetectable 
levels  of  trace  metals.  While  limnologically  similar 
in  winter,  during  spring-summer  Lake  Freshwater 
has  significantly  higher  levels  of  chlorophyll-a, 
total  phosphorus  and  turbidity  than  Blue  Lagoon 
and  other  dune  lakes,  indicating  seasonal  meso- 
trophy.  The  key  nutrient  is  total  phosphorus, 
which  has  recently  increased  to  a  maximum  of  17 
microgram/1,  due  either  to  inputs  from  recreation- 
al sources,  or  to  the  death  and  decomposition  of 
littoral  vegetation  resulting  from  falling  water 
levels  over  the  last  decade.  Inorganic  nitrogen, 
though  present  only  in  small  amounts,  does  not 
appear  to  limit  the  eutrophication  process  because 
of  shift  in  phytoplankton  dominance  from  the  usual 
desmids  and  dinoflagellates  to  N2-fixing  blue-green 
algae.  A  chlorophyll-total  phosphorus  linear  re- 
gression derived  for  dune  lakes  indicates  that  at 
total  phosphorus  of  less  than  20  microgram/1  chlo- 
rophyll yield  is  higher  than  in  other  lake  types 
represented  by  regressions  from  the  literature.  This 
may  be  due  to  a  more  efficient  utilization  of  the 
limited  available  phosphorus  by  dune  lake  algae 
which  have  adapted  to  the  naturally  oligotrophic 
environment.  The  implications  of  these  findings  for 
lake  management  are  discussed.  (Author's  abstract) 
W90-01154 


BACTERIAL  UTILIZATION  OF  ALGAL  EX- 
TRACELLULAR PRODUCTS  IN  A  SOUTH- 
WESTERN RESERVOIR. 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
T.  H.  Chrzanowski,  and  J.  G  Hubbard. 
Hydrobiologia  HYDRB8,  Vol.  179,  No.  1,  p  61-71, 
July  21,  1989.  3  fig,  2  tab,  50  ref 

Descriptors:  "Limnology,  "Phytoplankton, 
"Carbon  cycle,  "Bacteria,  "Texas,  "Lakes,  Mono- 
mictic  lakes,  Primary  productivity. 

Rates  of  carbon  flow  from  phytoplankton  to  bacte- 
ria were  estimated  for  Lake  Arlington,  Texas.  The 
lake  is  a  warm  (annual  temperature  range  7  to  35 
C),  shallow,  monomictic  reservoir  with  limited 
macrophyte  development  in  the  littoral  zone.  Sam- 
ples were  collected  from  6  depths  within  the 
photic  zone  from  a  site  located  over  the  deepest 
portion  of  the  lake.  Primary  production  and  exu- 
date production  were  calculated  from  NaH14C03 
incorporation.  Bacterial  production  was  calculated 
from  (methyl-3H)-thymidine  incorporation  Depth 
averaged  primary  production  ranged  from  a  sea- 
sonal low  of  9.0  microgram  C/l/h  in  January  to  a 
seasonal  maximum  of  153  microgram  C/l/h  during 
holomixis  in  September.  Annual  depth-averaged 
production  was  67.8  +A7.3  microgram  C/l/h.  Ex- 
udate production  ranged  between  21.9  and  54.2% 
of  primary  production  and  annually  averaged 
30.8%.  Bacterial  production  ranged  between  1.7 
and  46.0  microgram  C/l/h  and  annually  averaged 
16.0  +/-1.9  microgram  C/l/h.  Bacteria  processed 
approximately  70%  of  exudate  and  incorporated 
35%  into  biomass.  Bacterial  production  was  posi- 
tively correlated  with  total  primary  production  (r 
=  0.38,  p  less  than  0.003,  n  =  6).  particulate 
primary  production  (r  =  0.34,  p  less  than  0.004,  n 
=  70)  and  bacterial  uptake  of  exudate  (r  =  0.43,  p 
less  than  0.001,  n  =  68).  While  exudate  was  readily 
utilized  by  bacteria  it  did  not  appear  to  be  pro- 
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serve   as   the   K>lc   or   a    major    source   ol   carbon 

supporting    bacterial    growth     (Authors   abstract) 
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DILL  ACIIVIIV  OF  CAMMARl.S  PULE] 
(CRUSTACEA)  IN  A  SOUTH  SUiUiSH 
STREAM:  COMPARISON  OF  DHIKT 
CATCHES  VS  BAITED  TRAPS. 

Maryland  Univ.,  College  Park    Dept    of  /.oology. 
J   D   Allan,  and  I)   Malrnqvist 
Hydrobiologia  HYDRB8,  Vol    179.  No   1.  p  73-80, 
July  21,  1989  3  fig.  3  tab.  20  ref 

Descriptors  'Gammarus.  "Sweden.  "Stream  biota, 
"Amphipods,  Benthic  fauna.  Diurnal  distribution. 

We  examined  the  relationship  between  drift  and 
foraging  activity  in  Gammarus  pulex  L.  by  com- 
paring collections  from  the  benthos,  drift,  and 
small  traps  baited  with  cheese  Two  sites  were 
employed,  one  with  both  sculpins  and  trout,  and 
one  lacking  fish  Baited  traps  collected  large  num- 
bers of  G  pulex  within  as  little  as  15  mm.,  demon- 
strating the  effectiveness  of  chemical  attractants. 
Limnephilid  larvae  also  were  attracted  rapidly,  and 
no  counteracting  influence  on  either  taxon  could 
be  detected  to  result  from  a  sculpin  in  an  adjacent 
cage.  Trap  collections  indicate  a  highly  aggregated 
distribution  and  suggest  that  one  use  of  this  ap- 
proach is  for  detecting  small  scale  spatial  patterns. 
Individuals  of  small  size  comprised  the  majority  of 
the  G.  pulex  population.  Of  three  size  categories 
used  (less  than  4  mm,  4-8  mm.  greater  than  8  mm 
total  length),  between  63  and  67%  of  the  benthic 
collections  were  less  than  4  mm  long  Traps  cap- 
tured exclusively  the  two  largest  size  classes  of  G. 
pulex.  Drift  collections  consisted  almost  exclusive- 
ly (93-100%)  of  less  than  4  mm  individuals  during 
the  day.  and  larger  G  pulex  appeared  only  in  the 
night  drift.  Based  on  stomach  analysis  trout  and 
sculpins  selectively  captured  larger  prey  but  this 
preference  was  proportional  to  fish  size,  as  small 
sculpins  captured  relatively  smaller  prey.  The 
rarity  of  larger  G  pulex  in  the  daytime  drift  ap- 
pears to  be  attributable  to  greater  risk  of  predation 
by  day,  but  not  to  the  absence  of  foraging  activity 
in  the  amphipod,  as  baited  traps  and  direct  obser- 
vation indicated  that  G  pulex  is  continuously 
active.  (Author's  abstract) 
W90-01156 


ASSOCIATIONS  AND  DISTRIBUTION  OF 
BENTHIC  NEMATODES  IN  THE  ETHIOPIAN 
RIFT  VALLEY  LAKES. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
C.  Tudorancea,  and  A.  Zullini. 
Hydrobiologia  HYDRB8,  Vol.  179.  No.  1,  p  81-96, 
July  21,  1989.  5  fig,  3  tab,  55  ref. 

Descriptors:  "Limnology,  "Bioindicators,  "Nema- 
todes, "Ethiopia,  "Benthic  fauna,  Crater  lakes, 
Soda  lakes.  Conductivity,  Lake  sediments,  Meso- 
dorylaimus,  Dorylaimus,  Monhystera,  Aphanolai- 
mus,  Tobrilus,  Actinolaimus. 

Nematodes  are  associated  with  the  trophic  status 
of  waters  and  have  also  proved  to  be  good  indica- 
tors of  aquatic  pollution.  Most  of  the  present  infor- 
mation refers  to  nematodes  in  the  temperate 
region,  and  very  little  has  been  done  on  the  nema- 
todes in  tropical  freshwaters.  The  nematode  asso- 
ciations in  six  Ethiopian  rift  lakes,  one  man-made 
lake,  and  three  crater  lakes  were  studied  and  relat- 
ed to  water  conductivity,  lake  depth  and  sediment 
particle  size.  The  lakes  investigated  lie  at  moderate 
altitudes  (1200-2000  m),  are  alkaline  and  vary  in 
their  conductivities.  The  rift  lakes  Abijata  and 
Shala  and  the  crater  lakes  Aranguadi.  Kilotes  and 
Chitu  are  soda  lakes  (K25  greater  than  6000 
microS/cm),  while  the  remaining  five  lakes  and  the 
man-made  Lake  Koda  are  within  the  freshwater 
range  of  conductivity  (K25  less  than  6000  microS/ 
cm).  A  total  of  16  species  were  identified  including 
six  new  species.  The  nematode  associations  varied 
between  lakes  and  were  restricted  to  ver>  few 
species  in  each  lake.  Most  nematodes  were  restrict- 
ed to  non-saline  lakes.  The  most  dilute  Lake  Zwai 
had  a  higher  number  of  nematode  species  (12)  and 
abundance  than  other  lakes.  The  saline  lakes  Shala 
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and  Kilotes  had  nematode  assemblages  made  up  of 
only  a  single  species  (Mesodorylaimus  macrospicu- 
lum).  No  nematodes  were  found  in  the  hypersaline 
crater  Lake  Chitu.  Tobrilus  africanus  appeared 
more  euryhaline  than  other  nematodes  occurring 
at  conductivities  as  high  as  15,000  microS/cm 
(Lake  Abijata).  five  of  the  most  common  species 
(Dorylaimus  sp.,  Monhystera  stagnalis,  Aphanolai- 
mus  tudoranceai,  Tobrilus  africanus  and  Actinolai- 
mus  perplexus)  were  associated  with  medium 
grained  sand.  A  monthly  variation  in  density  of 
nematodes  in  Lake  Zwai  is  also  shown.  (Author's 
abstract) 
W90-01157 


UPSTREAM  MIGRATION  BY  THE  INVASIVE 
SNAIL,  PHYSA  ACUTA,  IN  CAPE  TOWN, 
SOUTH  AFRICA. 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Zoology. 

C.  C.  Appleton,  and  G.  Branch. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

83,  No.  3,  p  189-190,  March  1989.  2  fig,  2  tab,  5  ref. 

Descriptors:  *South  Africa,  *Snails,  *Migration, 
Physa,  Rivers,  Oxygen  depletion,  Water  currents, 
Mollusks. 

Quantitative  data  documenting  the  upstream  mi- 
gration of  the  snail,  Physa  acuta  in  the  Liesbeeck 
river,  Cape  Town,  during  the  decade  1978-1988 
are  presented.  The  river  was  sampled  annually,  in 
March,  over  a  period  of  11  years.  Sampling  took 
place  at  five  stations  along  the  rivers's  11.2-km 
course,  and  at  a  sixth  station  on  the  Black  river, 
below  the  confluence  of  the  two  rivers.  This  sam- 
pling revealed  not  only  the  migration  by  P.  acuta, 
but  also  substantial  changes  in  its  abundance  at  the 
colonized  sites  from  year  to  year.  The  stretch  of 
the  Liesbeeck  river  colonized  by  P.  acuta  ranges 
from  mildly  acidic  to  neutral,  is  well  oxygenated, 
low  in  dissolved  salts  and  has  a  current  velocity  of 
0.13-0.41  m/sec.  The  failure  of  P.  acuta  to  reach 
the  upstream  Kirstenbosch  site  may  be  related  to 
the  lower  pH  and  higher  current  velocity  there. 
The  Black  river  site  where  P.  acuta  was  not  found 
was,  in  contrast,  oxygen-depleted  and,  although  its 
conductivity  was  nearly  three  times  that  of  the 
nearby  Hartleyvale  site  on  the  Liesbeeck,  it  was 
still  within  the  range  commonly  found  in  South 
African  rivers.  The  snail  has  never  been  found  in 
the  Black  river;  the  low  oxygen  saturation  levels 
there  could  be  a  main  factor  preventing  its  estab- 
lishment. An  upstream  migration  rate  of  approxi- 
mately 2.5  km/yr  within  an  individual  watercourse 
is  of  interest  because  it  is  the  first  such  estimate 
pertaining  to  a  benthic  invasive  gastropod.  (Mertz- 
PTT) 
W90-01169 


CHARACTERIZATION  AND  SIGNIFICANCE 
OF  BETA-GLUCOSIDASE  ACTIVITY  IN  LAKE 
WATER. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
R.  J.  Chrost. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  4,  p  660-672,  June  1989.  9  fig,  2  tab,  48  ref. 
Poland  Research  Project  CPBP  04.02.3.1. 

Descriptors:  *Enzymes,  "Limnology,  *Lakes, 
'Bacteria,  "Heterotrophic  bacteria,  *Eutrophic 
lakes,  Phytoplankton,  Glucose,  Algae,  Plusssee, 
West  Germany,  Glucosidase. 

Kinetics  of  beta-glucosidase  activity  and  bacterial 
activity  and  cell  numbers  were  measured  in  the 
euphotic  zone  and  in  the  water  column  of  Plusssee 
during  spring  phytoplankton  bloom  development 
and  after  its  breakdown.  Heterotrophic  bacteria 
were  the  major  producers  of  the  enzyme.  Activity 
of  free  beta-glucosidase,  unassociated  with  bacteria 
were  the  major  producers  of  the  enzyme.  Activity 
of  free  beta-glucosidase,  unassociated  with  micro- 
bial cells,  was  negligible.  beta-Glucosidase 
(BGlcA)  displayed  a  distinct  temporal  and  spatial 
distribution  pattern  in  lake  water.  BGlcA  was  low 
when  algal  populations  grew  actively,  but  during 
the  algal  bloom  breakdown  BGlcA  increased  rap- 
idly The  increase  in  BGlcA  was  proportional  to 
the  abundance  of  bacteria  and  to  their  heterotro- 


phic uptake  of  glucose,  as  well  as  to  bacterial 
production,  measured  by  the  thymidine  incorpora- 
tion method.  In  contrast  to  pH,  BGlcA  exhibited 
no  obvious  adaptation  to  ambient  temperature  of 
lake  water.  BGlcA  produced  by  aquatic  bacteria 
was  under  control  of  a  repression-induction  mech- 
anism, and  synthesis  was  derepressed  when  the 
level  of  directly  assimilable  hexoses  fell  below  a 
critical  level.  The  tight  relationship  between  the 
rates  of  BGlcA  and  glucose  uptake  indicated  the 
existence  of  a  specific,  coupled  hydrolysis-uptake 
system  in  lacustrine  bacteria.  (Author's  Abstract) 
W90-01183 


SEASONAL  PATTERNS  OF  BACTERIVORY 
BY  FLAGELLATES,  CILIATES,  ROTIFERS, 
AND  CLADOCERANS  IN  A  FRESHWATER 
PLANKTONIC  COMMUNITY. 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

R.  W.  Sanders,  K.  G.  Porter,  S.  J.  Bennett,  and  A. 

E.  DeBiase. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  4,  p  673-687,  June  1989.  3  fig,  6  tab,  53  ref. 

NSF  Grant  BSR  84-07928. 

Descriptors:  *Food  chains,  *Food  habits,  "Limnol- 
ogy, "Seasonal  variation,  "Eutrophic  Lakes, 
"Plankton,  "Aquatic  animals,  "Grazing,  Bacteri- 
vory,  Flagellates,  Rotifers,  Protozoa,  Crustaceans, 
Copepods. 

Bacterivory  in  eutrophic  lake  Oglethorpe,  Geor- 
gia, was  determined  by  direct  observation  of  tracer 
particle  uptake  by  all  members  of  the  planktonic 
community.  Heterotrophic  flagellates  dominated 
grazing  at  all  times,  accounting  for  49-81%  of 
grazing  on  an  areal  basis  and  up  to  98%  of  grazing 
at  some  depths.  Pigmented  flagellates  were  major 
grazers  during  winter  and  spring  blooms,  when 
they  contributed  up  to  45%  of  community  grazing 
on  an  areal  basis  and  79%  at  depths  of  maximum 
abundance.  In  late  spring  to  early  summer,  rotifers 
and  ciliates  were  responsible  for  as  much  as  25  and 
30%  of  bacterivory  at  some  depths,  but  averages  3 
and  11%  over  the  year,  respectively.  Grazing 
impact  of  cladoceran  crustaceans  was  generally  < 
1%  of  the  total.  Bacterivory  by  copepods  was  not 
detected.  Total  bacterial  mortality  due  to  grazing 
ranged  from  1 1  to  162%  of  bacterial  cell  produc- 
tion estimated  from  the  incorporation  of  3H  thymi- 
dine. Use  of  0.57  micrometer  microspheres  as  trac- 
ers gave  similar  estimates  of  ingestion  to  fluores- 
cently  labeled  bacteria  in  this  system.  The  use  of 
4%  ice-cold  glutaraldehyde  mixed  1:1  with  the 
water  sample  was  found  to  be  equally  effective  to 
an  acrolein-tannic  acid  mixture  for  reducing  eges- 
tion  of  particles  by  protists.  Therefore  the  findings 
are  considered  to  be  representative  of  bacterivory 
by  the  planktonic  community  in  this  eutrophic 
system.  (Author's  Abstract) 
W90-01184 


EFFECTS  OF  FLOCCULATED  HUMIC 
MATTER  ON  FREE  AND  ATTACHED  PELAG- 
IC MICROORGANISMS. 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

L.  J.  Tranvik,  and  J.  M.  Sieburth. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  4,  p  688-699,  June  1989.  4  fig,  4  tab,  39  ref. 

NSF  Grant  No.  OCE-851 1365. 

Descriptors:  "Limnology,  "Food  chains,  "Humic 
substances,  "Oligotrophic  lakes,  "Organic  matter, 
"Bacteria,  "Flagellates,  "Grazing,  Flocculation, 
Dissolved  organic  carbon. 

The  effect  of  dissolved  and  particulate  humic 
matter  on  pelagic  microorganisms  was  studied  in 
laboratory  experiments.  A  humic  concentrate  was 
added  to  cultures  of  natural  bacterial  populations 
in  either  dissolved  or  partly  flocculated  form.  Due 
to  the  occurrence  of  epibacteria  attached  to  parti- 
cles, a  markedly  higher  bacterial  yield  was  ob- 
tained when  a  fraction  of  the  added  carbon  was 
flocculated.  Attached  bacteria  apparently  utilized 
floes  as  well  as  dissolved  organic  carbon  surround- 
ing the  particles.  Both  free  and  attached  bacteria 
were  grazed  by  phagotrophic  flagellates.  In  addi- 
tion to  grazing  attached  bacteria,  attached  flagel- 
lates could  ingest  free  bacteria.  In  1 1  oligotrophic 
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lakes,  ranging  from  those  with  clear  water  to  those 
heavily  colored  humic  substances,  a  linearly  in- 
creasing amount  of  both  particulate  material  and 
particle-associated  epibacteria  was  found  in  the 
pelagial  with  increasing  humic  content.  Suspended 
detritius  particles  (humic  flocculates)  have  a  posi- 
tive influence  on  the  secondary  productivity  of 
humic  lakes  due  to  an  enrichment  of  the  heterotro- 
phic epibacterial-bacterivorous  flagellate  segment 
of  the  microbial  food  web.  (Author's  Abstract) 
W90-01185 


WHOLE-LAKE  EXPERIMENTS:  THE 

ANNUAL  RECORD  OF  FOSSIL  PIGMENTS 
AND  ZOOPLANKTON. 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

P.  R.  Leavitt,  S.  R.  Carpenter,  and  J.  F.  Kitchell. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  4,  p  700-717,  June  1989.  6  fig,  3  tab,  73  ref. 
NSF  Grants  Nos.  BSR  86-04996,  BSR  86-06271 
and  BSR  85-21832. 

Descriptors:  "Limnology,  "Pigments,  "Paleolimno- 
logy,  "Lakes,  "Sedimentation,  "Plankton,  "Fish 
populations,  "Food  chains,  Zooplankton,  Lime, 
Fossils. 

The  annual  record  of  fossil  pigments  and  zooplank- 
ton was  compared  with  detailed  contemporaneous 
records  from  two  manipulated  lakes  from  1940  to 
1986.  Annually  resolved  sedimentary  records  accu- 
rately monitored  known  changes  in  plankton  com- 
munities, identified  periods  of  trophic  change,  and 
proved  a  powerful  tool  for  examining  long-term, 
complex  interactions.  Both  Paul  and  Peter  Lakes 
underwent  the  same  three  complete  changes  in 
their  fish  assemblages  (trout,  cyprinid,  bass),  and 
Peter  Lake  received  repeated  inputs  of  lime.  Alter- 
ations in  fish  community  composition  produced 
long-lived  changes  in  zooplankton  communities 
that  cascaded  to  the  microbial  level  of  the  food 
web.  Liming,  in  concert  with  trophic  changes, 
caused  distinctive  phytoplankton  dynamics  in 
Peter  Lake.  Paleolimnological  data  recorded  all 
major  plankton  dynamics  known  from  coeval  lim- 
nological  data.  Specifically,  the  sediment  record 
showed  transitions  in  cladoceran  size  structure  and 
species  composition,  changes  in  water  clarity  re- 
sulting from  both  food  web  and  chemical  manipu- 
lations that  affected  vertical  zonation  of  primary 
producers,  and  changes  in  absolute  abundance  of 
all  algal  divisions  except  dinoflagellates.  Undegrad- 
ed  chlorophyll  a  indicated  deep  blooms  and,  in 
conjunction  with  chlorophyll  c,  fucoxanthin  and 
beta-carotene,  indicated  metalimnetic  chryso- 
phytes.  Transient  (2-3  year)  non-selective  increases 
in  sedimentation  corresponded  with  increases  in 
grazing  rates.  Isorenieratene  indicated  overlap  of 
photic  and  anoxic  zones,  revealing  changes  in 
transparency  and  conditions  for  pigment  preserva- 
tion. (Author's  Abstract) 
W90-01186 


OXYGEN  UPTAKE  KINETICS  IN  THE 
BENTHIC  BOUNDARY  LAYER. 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

P.  O.  J.  Hall,  L.  G.  Anderson,  M.  M.  Rutgers  van 
der  Loeff,  B.  Sundby,  and  S.  F.  G.  Westerlund. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  4,  p  734-746,  June  1989.  8  fig,  2  tab,  55  ref. 

Descriptors:  "Oxygen  uptake,  "Sediments,  "Inter- 
stitial w.iter,  "Kinetics,  "Benthic  environment, 
"Boundary  layers,  Fjords. 

A  simple  one-dimensional,  transport-reaction 
model  of  oxygen  uptake  by  sediments  during  incu- 
bation experiments  assumes  zero-order  reaction  ki- 
netics for  oxygen  removal  in  the  pore  water  of 
sediments  and  takes  the  apparent  diffusive  limita- 
tion posed  by  the  benthic  boundary  layer  into 
account.  Model  calculations  are  in  excellent  agree- 
ment with  experimental  data  obtained  during  in 
situ  benthic  flux  chamber  experiments  in  Gull- 
marsfjorden,  Sweden,  during  fall  and  winter.  The 
boundary  layer  resistance,  represented  by  a  mean 
diffuse  sublayer  thickness,   was  estimated   with  a 
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series  of  radioactive  tracers.  The  oxygen  uptake 
curve  was  initially  approximately  linear  but 
became  exponential  below  approximately  100  mi- 
cromoles  oxygen.  The  half  removal  time  of  oxygen 
below  100  micromoles  corresponds  to  a  boundary 
layer  resistance  similar  to  that  obtained  with  the 
radiotracers.  The  nearly  constant  rate  of  decrease 
of  oxygen  during  the  initial  phase  of  the  incuba- 
tions suggests  that  incubation  techniques  can  be 
used  to  obtain  an  approximate  measure  of  the 
oxygen  uptake  rate  of  sediments  as  long  as  the 
concentration  remains  above  the  transition  where 
the  curve  changes  from  approximately  linear  to 
exponential.  This  procedure,  however,  underesti- 
mates the  oxygen  uptake  rate  by  28-34%  compared 
to  model  results.  Model  calculations  also  suggest 
that  oxygen  rates  can  differ  substantially  between 
chamber  and  outside  sediments,  especially  when 
hydrodynamic  conditions  influencing  the  apparent 
boundary  layer  resistance  are  different  within  and 
outside  chamber.  (Author's  Abstract) 
W90-01188 


COMPARISON  OF  SURFACE  AND  DEPTH-IN- 
TEGRATED COMPOSITE  SAMPLES  FOR  ES- 
TIMATING ALGAL  BIOMASS  AND  PHOS- 
PHORUS VALUES  AND  NOTES  ON  THE  VER- 
TICAL DISTRIBUTION  OF  ALGAE  AND  PHO- 
TOSYNTHETIC  BACTERIA  IN  MIDWESTERN 
LAKES. 

Missouri    Univ. -Columbia.    School    of    Forestry, 
Fisheries  and  Wildlife. 
M.  F.  Knowlton,  and  J.  R.  Jones. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  83,  No.  2,  p  175-196,  June  1989.  7  fig,  5  tab,  64 
ref. 

Descriptors:  *Limnology,  *Biomass,  'Ecosystems, 
♦Phosphorus,  'Cycling  nutrients,  *Algae,  'Photo- 
synthetic  bacteria,  Water  column,  Dissolved 
oxygen,  Chlorophyll,  Phytoplankton,  Water  tem- 
perature, Temporal  distribution,  Aquatic  environ- 
ment. 

Vertical  profiles  of  temperature,  dissolved  oxygen 
and  in  vivo  fluorescence  and  paired  samples  taken 
(1)  at  the  surface  or  (2)  as  a  composite  from  the 
oxygen  saturated  part  of  the  water  column,  were 
collected  from  48  lakes  in  Missouri,  Iowa,  Oklaho- 
ma, Kansas,  and  Arkansas  during  summers  1982- 
1983.  Differences  between  surface  and  composite 
samples  in  chlorophyll  and  total  phosphorus  values 
were  usually  small  (ca.  5%)  but  increased  in  water 
columns  with  surface  temperature-clines  where 
phytoplankton  often  formed  subsurface  layers.  Dif- 
ferences between  surface  and  composite  samples 
were  usually  much  less  than  temporal  variation 
and  can  probably  be  neglected  in  large  scale  sur- 
veys intended  to  estimate  seasonal  averages.  Fluo- 
rescence profiles  showed  diverse  patterns  in  the 
vertical  distribution  of  algal  biomass  but  stable 
metalimnetic  algal  maxima  were  found  only  in 
Table  Rock  Lake,  Missouri.  Metalimnetic  layers  of 
green  sulfur  bacteria  (Chlorobiaceae)  were  found 
in  9  reservoirs  and  seem  to  be  the  most  common 
metalimnetic  autotrophs  in  lakes  in  this  region. 
(Author's  abstract) 
W90-01210 


SUMMER    DISTRIBUTION    OF   NUTRIENTS, 

PHYTOPLANKTON  AND  DISSOLVED 

OXYGEN  IN  RELATION  TO  HYDROLOGY  IN 

TABLE  ROCK  LAKE,  A  LARGE  MIDWESTERN 

RESERVOIR. 

Missouri    Univ. -Columbia.    School    of    Forestry, 

Fisheries  and  Wildlife. 

M.  F.  Knowlton,  and  J.  R.  Jones. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  83,  No.  2,  p  197-225,  June  1989.  13  fig,  4  tab, 

59  ref. 

Descriptors:  'Ecosystems,  'Cycling  nutrients, 
'Phytoplankton,  'Dissolved  oxygen,  'Lakes, 
'Reservoirs,  'Hypolimnion,  'Limnology,  Seasonal 
variation,  Inflow,  Outflow,  Density  currents,  Epi- 
limnion. 

Table  Rock  Lake  is  a  large  (17  cu  km)  hydropower 
reservoir  with  hypolimnetic  discharge.  In  summer, 
nutrient-poor  hypolimnetic  outflow  from  an  up- 
stream reservoir  (Beaver  Lake)  flows  as  a  density 


current  into  the  hypolimnion  of  the  Whit'  R 
arm  of  Table  Rock  Lake  with  little  effect  on 
surface  water  quality  Nutrient-rich  inflow  from 
other  tributaries  enters  the  cpilimnion  where  dilu- 
tion and  sedimentation  cause  extreme  longitudinal 
gradients.  Downlake  declines  of  >  80%  in  concen- 
trations of  phosphorus  and  chlorophyll  have  been 
recorded  in  the  James  River  and  Long  Creek  arms 
in  one  or  more  years.  In  the  White  River  arm, 
local  nutrient  inputs  from  Leatherwood  Creek 
cause  similar,  but  much  smaller  gradients  Algal 
biomass  throughout  the  White  River  arm  and  in 
other  downlake  areas  is  highly  correlated  to  phos- 
phorus concentration  both  in  the  mixed  layer  and 
metalimnion.  Other  uplake  reaches  may  be  nitro- 
gen limited,  especially  in  late  summer  Metalimne- 
tic chlorophyll  maxima  develop  in  summer  in  most 
parts  of  the  lake  with  communities  numerically 
dominated  by  diatoms,  especially  Achnanthes  iinn- 
utissima,  in  downlake  areas  and  bluegreens,  flagel- 
lates and  photosynthetic  bacteria  in  headwater 
reaches.  Oxygen  depletion  is  most  rapid  near  the 
sediments  and  in  the  lower  metalimnion  and  is 
faster  in  headwater  areas  than  near  the  dam.  Dis- 
charge for  power  generation  causes  rapid  replace- 
ment of  hypolimnetic  water  near  the  dam  increas- 
ing the  temperature  and  decreasing  oxygen  con- 
centrations. Discharge  volume  accounts  for  ^ 
80%  of  interannual  variation  in  hypolimnetic 
warming  and  oxygen  depletion  in  summer.  (Au- 
thor's abstract) 
W90-01211 


NUTRIENT  CONCENTRATION-STREAM  DIS- 
CHARGE RELATIONSHIPS  DURING  STORM 
EVENTS  IN  A  FIRST-ORDER  STREAM. 

Bucknell  Univ.,  Lewisburg,  PA.  Dept.  of  Biology. 
W.  F.  McDiffett,  A.  W.  Beidler,  T.  F.  Dominick, 
and  K.  D.  McCrea. 

Hydrobiologia  HYDRB8,  Vol.  179,  No.  2,  p  97- 
102,  July  24,  1989.  2  fig,  2  tab,  14  ref. 

Descriptors:  'Limnology,  'Stream  discharge, 
'Storm  water,  'Nutrients,  First-order  streams, 
Phosphates,  Nitrates,  Path  of  pollutants,  Calcium, 
Manganese,  Nitrogen. 

The  relationship  between  nutrient  element  concen- 
tration and  stream  discharge  during  storm  events 
was  studied  in  a  nutrient-rich  first  order  stream. 
Stream  concentrations  of  N03-N,  phosphate-P, 
Ca,  and  Mg  were  determined  during  the  course  of 
and  following  thunderstorms.  Nutrient  element  tra- 
jectories were  constructed  for  the  elements  moni- 
tored and  some  recognizable  and  reproducible  pat- 
terns in  nutrient  concentrations  emerged.  N03-N 
and  phosphate-P  generally  increased  in  concentra- 
tion during  the  early  stages  of  increasing  stream 
discharge  resulting  in  general  clockwise  trajectory. 
Ca  and  Mg  consistently  showed  decreases  in  con- 
centration during  rising  water,  but  the  pattern  of 
the  trajectories  was  less  constant.  The  patterns 
seen  for  N03-N  and  phosphate-P  suggest  surface 
runoff  as  their  origin  while  the  patterns  for  Ca  and 
Mg  reflect  their  primary  origin  in  groundwater. 
The  ability  to  detect  these  differences  from  the 
analysis  of  nutrient  trajectories  suggests  the  use  of 
this  technique  for  determining  the  source  of  other 
elements  in  streams.  (Author's  abstract) 
W90-01276 


BENTHIC  ALGAL  RESPONSES  TO  N  AND  P 
ENRICHMENT  ALONG  A  PH  GRADIENT. 

Michigan  Univ.,  Pellston.  Biological  Station. 

H.  J.  Carrick,  and  R.  L.  Lowe. 

Hydrobiologia  HYDRB8,  Vol.  179,  No.  2,  p  119- 

127,  July  24,  1989.  3  fig,  5  tab,  39  ref. 

Descriptors:  'Lakes,  'Streams,  'Hydrogen  ion 
concentration,  'Benthos,  'Wetlands,  'Bogs, 
'Acidity,  'Limnology,  'Nitrogen,  'Phosphorus, 
'Algal  growth,  Algae,  Nutrients,  Enrichment, 
Water  pollution  effects. 

Nutrient  enrichment  and  its  effects  on  benthic  algal 
growth,  community  composition,  and  average  cell 
size  was  assessed  across  two  sites  of  differing  pH 
within  a  single  habitat.  Nutrients  were  added  using 
in  situ  substrate,  which  released  either  N,  P,  or  no 
additional  nutrients  (controls)  at  each  site  for  21 
days.  Upon  collection,  chlorophyll  and  biovolume 


standing   stocks  of  the  attached   algal    microflora 
were   measured     Chlorophyll    concentrate 

different  among  all  treatments,  accumulating  great- 
I'     followed    by    N,    and    the    lea"  ' 

a  II'  <  0.0011  and  was  highest  at  site  2  (P 
<  0.001),  while  total  algal  biovolume  was  highest 
on  1'  compared  to  both  N  and  C  substrata  (P  < 
005;  and  did  not  vary  between  sites  Increased 
growth  on  P  substrata  was  due  to  the  enhanced 
biovolume  to  cell  density  ratios  fas  a  measure  of 
average  cell  size)  were  highest  on  P  substrata  over 
both  N-enriched  and  control  substrata  (V  <  0  05) 
and  this  pattern  was  similar  between  sites  Progres- 
sion towards  a  community  composed  of  larger 
cells  following  P  enrichment  observed  along  this 
pH  gradient,  seems  to  be  related  to  the  dominance 
of  larger  celled  filamenteous  green  algae  Thus, 
nutrients  exhibited  greater  control  on  benthic  algal 
growth  than  did  changes  in  hydrogen  ion  concen- 
tration (Author's  abstract) 
WW-01277 


CARBON  DIOXIDE  EQUILIBRIA  AND  NU- 
TRIENT AVAILABILITY  IN  TWO  CULTURE 
PONDS  AT  NARAKKAL  DURING  THREE 
MONSOON  AND  POST-MONSOON  MONTHS, 
JUNE-SEPTEMBER,  1984. 

Central  Marine  Fisheries  Research  Inst..  Cochin 
(India) 

C  P  Ramamirtham,  and  A.  Mathew. 
Indian  Journal  of  Fisheries  IJFIAW,  Vol.  34,  No. 
2.  p  192-197,  1987.  6  fig,  10  ref. 

Descriptors:  'Brackish  water.  'Limnology.  'Fish 
farming,  'Ponds,  'Carbon  dioxide,  'Nutrients, 
'Monsoons,  Culture  ponds,  Phosphates,  Nitrates, 
Nitrites,  Salinity,  Dissolved  oxygen,  Hydrogen  ion 
concentration,  Seasonal  variation. 

The  variation  of  some  biological  parameters 
(carbon  dioxide,  pH,  phosphate,  nitrate,  nitrite, 
salinity,  dissolved  oxygen  and  temperature)  in  two 
brackish  fish  culture  ponds  is  discussed  along  with 
their  diurnal  variations.  The  high  values  of  dis- 
solved oxygen  were  associated  with  high  pH 
values  also.  The  range  of  pH  in  both  the  ponds  was 
between  7.7  and  8.25.  Comparatively,  the  pH 
values  were  lower  during  the  peak  monsoon 
period.  The  minimum  occurred  during  late  August 
when  the  temperature  was  also  minimal.  These 
relationships  are  reflected  in  the  time  distribution 
pattern  of  free  carbon  dioxide  in  both  the  ponds. 
The  maximum  value  in  pond  A  was  3.9  mg/1  and 
in  pond  B  was  4.9  mg/1.  These  maxima  were 
associated  with  minimum  pH  and  minimum  dis- 
solved oxygen  content  The  general  trend  was  an 
increase  in  the  values  with  time.  The  relation  be- 
tween pH  and  carbon  dioxide  appeared  to  be  more 
regular  than  the  relation  between  oxygen  and 
carbon  dioxide.  It  is  indicated  that  the  nutrient 
contents,  free  carbon  dioxide  and  temperature  con- 
ditions in  the  culture  ponds  were  subject  to  a  wide 
range  of  variations  during  the  period  of  observa- 
tion. (Miller-PTT) 
W90-01286 


DETERMINATION  OF  NUTRIENT  UPTAKE 
KINETIC  PARAMETERS:  A  COMPARISON  OF 
METHODS. 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

P.  J.  Harrison,  J.  S.  Parslow,  and  H.  L.  Conway. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

52,  No.  3,  p  301-312,  March  22,  1989.  2  tab,  7  fig, 

22  ref. 

Descriptors:  'Limnology,  'Lakes,  'Rivers.  'Nutri- 
ents, 'Chrysophyta,  Cultures,  Absorption,  Kinet- 
ics, Incubation,  Comparison  studies,  Limiting  nu- 
trients, Phosphates,  Ammonia. 

Three  methods  which  have  been  used  to  determine 
nutrient  uptake  kinetic  parameters  were  compared 
using  steady-state  NH4-limited  cultures  of  the 
chrysophyte  Pseudopedinella  pyriformis.  The  first 
two  methods  involved  a  multiple  flask  incubation 
where  different  concentrations  of  substrate  were 
added  to  each  flask.  Method  1  used  a  variable 
incubation  time,  while  the  incubation  time  of 
Method    2    was    short    and    constant.    The    third 
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method,  the  pertubation  method,  involved  one 
large  addition  of  the  substrate  to  one  culture  and 
the  nutritional  past  history  varied  throughout  the 
experiment.  This  method  was  used  also  with  the 
diatoms  Skeletonema  coatum  and  Chaetoceros  de- 
bilis  in  Si-limited  chemostats.  Results  indicate  that, 
for  nutrient-limited  cultures,  kinetic  parameters  are 
best  estimated  using  multiple  additions  of  the  sub- 
strate and  a  short  constant  incubation  time 
(Method  2).  It  appears  that  this  method  determined 
membrane  transport,  which  is  still  not  completely 
free  of  feedback  inhibition  even  when  the  incuba- 
tion time  is  very  short  (2  min).  The  short  incuba- 
tion time  is  necessary  because  the  maximal  uptake 
velocity  (Vm)  decreases  with  increasing  incubation 
time  especially  for  phosphate  and  ammonium. 
Method  3  provides  valuable  information  on  a  third 
parameter,  Vi,  the  approximate  assimilation  rate  of 
the  limiting  nutrient  to  N-limited  or  Si-limited  Ske- 
letonema costatum  and  Chaetoceros  debilis  re- 
vealed that  if  the  additions  were  small(2  microM 
NH4),  there  was  no  change  in  subsequently  deter- 
mined uptake  kinetic  parameters,  if  the  sequential 
additions  were  larger  (6  microM),  then  the  maxi- 
mal uptake  rate  slowed  with  time.  (Author's  ab- 
stract) 
W90-01290 


SALT  CONCENTRATIONS  AND  CHEMICAL 
TYPES  OF  LAKE,  RIVER,  SNOW,  AND  HOT 
SPRING  WATERS  FROM  THE  TIBETAN  PLA- 
TEAU. 

Shiga  Univ.,  Otsu  (Japan).  Faculty  of  Liberal  Arts 

and  Education. 

M.  Kawashima,  and  T.  Nishiyama. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 

No.  2,  p  93-104,  April   1989.  7  fig,  4  tab,  8  ref. 

Japan    Ministry    of   Education    Grant-in-Aid    for 

Overseas  Field  Research  no.  60041084. 

Descriptors:  *Water  chemistry,  *Geochemistry, 
*Groundwater,  *Lakes,  *Rivers,  *Snow,  *Hot 
springs,  'Salinity,  *Tibetan  plateau,  Sodium,  Potas- 
sium, Manganese,  Calcium,  Chemical  properties, 
Chlorides,  Sulfates,  Water  quality. 

Concentrations  of  Na(  +  ),  K(  +  ),  Mg(++), 
Ca(++),  Cl(-),  S04(-)  and  alkalinity  in  water 
samples  from  the  Tibetan  Plateau  were  analyzed. 
The  samples  were  from  27  lake  waters,  82  river 
waters,  19  snows,  7  hot  spring  waters  and  1 
groundwater.  Almost  all  the  snows  and  rivers 
were  fresh  (<  0.5  g/I  in  salt  concentration),  while 
most  of  the  lakes  and  spring  waters  were  saline.  In 
the  north  of  the  plateau,  where  the  climate  is  more 
arid  than  in  the  south,  the  river  waters  tended  to 
have  a  higher  salt  concentration  than  in  the  south. 
Almost  all  the  lakes  investigated  were  closed  and 
saline.  The  chemical  type  of  the  lake  waters  was 
Na-CI  and/or  Na-S04  in  the  northern  and  Na- 
HC03  in  the  southern  part  of  the  plateau,  whereas 
the  type  of  fresh  river  waters  and  snows  was  Ca- 
HC03.  (Author's  abstract) 
W90-01294 


TIDAL  EXCHANGE  IN  LAKE  SHINJI  UNDER 
LOW  DISCHARGE  CONDITIONS. 

Shamine   Prefectural   Inst,   of  Public   Health   and 

Environmental  Science,  Matsue  (Japan). 

Y.  Ishitobi,  H.  Kamiya,  K.  Hayashi,  and  M. 

Gomyoda. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 

No.  2,  p  105-113,  April  1989.  6  fig,  3  tab,  14  ref. 

Descriptors:  *Lakes,  Tidal  currents,  *Flow  dis- 
charge, *Lake  Shinji,  Tidal  exchange,  Coastal 
lakes. 

The  tidal  exchange  in  Lake  Shinji,  an  inner  coastal 
lake  connected  to  a  lower  one  by  a  long  narrow 
channel,  was  investigated  under  low  discharge 
conditions.  Fixed  point  observations  at  the  cross- 
section  in  the  uppermost  reaches  of  the  channel 
were  executed.  Evaluation  from  the  analysis  of  the 
velocity  and  salinity  profiles  showed  that  tidal 
exchange  was  the  dominant  component  responsible 
for  the  inward  salt  flux  under  normal  tidal  condi- 
tions. Moreover,  longer  term  variations  of  water 
level  with  an  amplitude  superior  to  the  tidal  one 
were  recognized  in  Lake  Shinji,  and  were  consid- 
ered to  be  another  factor  of  the  water  exchange 


between  this  inner  lake  and  a  lower  one.  (Author's 

abstract) 

W90-01295 


LIMITING  NUTRIENTS  OF  ALGAL  GROWTH 
IN  USHIKU  MARSH,  (IN  JAPANESE). 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01297 


C:N:P  RATIO  OF  MICROCYSTIS  AND  ANA- 
BAENA  (BLUE-GREEN  ALGAE)  AND  ITS  IM- 
PORTANCE FOR  NUTRIENT  REGENENERA- 
TION  BY  AEROBIC  DECOMPOSITION. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01298 


PRIMARY  PRODUCTION  OF  DIFFERENT 
PHYTOPLANKTON  SIZE  CLASSES  IN  AN 
OLIGO-MESOTROPHIC  SWISS  LAKE,  (JAPA- 
NESE). 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
U.  Uehlinger,  and  J.  Bloesch. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  116, 
No.  1,  p  1-21,  Jul  1989.  10  fig,  2  tab,  72  ref.  English 
summary. 

Descriptors:  *01igotrophic  lakes,  *Mesotrophic 
lakes,  *Phytoplankton,  "Limnology,  "Primary  pro- 
ductivity. Light  intensity,  Nutrients,  Zooplankton 
grazing,  Seasonal  variation,  Diurnal  patterns,  Ver- 
tical distribution,  Chlorophyll  a,  Biomass,  Lake 
Lucerne,  Switzerland,  Turbulent  flow. 

Vertical,  diurnal  and  seasonal  patterns  of  primary 
production  for  six  different  size  fractions  (>  or  = 
30  microns,  12-30  microns,  3-12  microns,  0.8-3 
microns,  0.2-0.8  microns,  <  or  =  0.2  microns) 
were  investigated  in  oligo-mesotrophic  Lake  Lu- 
cerne, Switzerland.  During  winter  and  the  clear 
water  phase  in  June  the  netplankton  (>  or  =  30 
micron)  provided  the  bulk  primary  production  (43- 
83%).  However,  during  summer  stratification 
(May-October  1984)  the  phytoplankton  <  or  =  30 
micron,  mainly  diatoms  and  flagellates,  contributed 
60-100%  to  the  total  primary  production,  reflect- 
ing the  high  amount  of  60-90%  (45-90%)  to  the 
total  biomass  (chlorophyll  a)  concentration. 
Throughout  the  year  the  relative  percentage  of  the 
picoplankton  (<  or  =  3  micron)  to  primary  pro- 
duction was  34%  (2-62%),  and  the  smallest  size 
fractions,  <  or  =  0.8  micron  micron  and  <  or  = 
0.2  micron,  contributed  <  or  =  12%  and  <  or  = 
6%,  respectively.  Vertical  and  temporal  changes  in 
light  intensity  did  not  significantly  influence  the 
patterns  of  size  distributions.  The  relative  impor- 
tance of  nanno-  and  picoplankton  for  primary  pro- 
duction is  not  only  dependent  on  the  trophic  state 
of  a  lake,  but  also  on  the  ecological  stress  such  as 
nutrient  supply,  turbulence,  and  zooplankton  graz- 
ing. (Author's  abstract) 
W90-01299 


PROCESSES  CONTROLLING  THE  BENTHIC 
REGENERATION  AND  SEDIMENTARY  AC- 
CUMULATION OF  BIOGENIC  SILICA  IN 
LAKE  MICHIGAN. 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

D.  J.  Conley,  and  C.  L.  Schelske. 
Archiv  fuer  Hydrobiologie  AHYBA4,   Vol.    116, 
No.  1,  p  23-43,  Jul  1989.  8  fig,  4  tab,  66  ref.  NSF 
grant  OCE-82-16588. 

Descriptors:  "Limnology,  "Lake  Michigan,  "Lake 
sediments,  "Silica,  "Benthic  environment,  Sedi- 
mentation rates. 

Processes  controlling  the  benthic  regeneration  of 
biogenic  silica  (BSi)  and  factors  affecting  the  accu- 
mulation of  BSi  in  Lake  Michigan  sediments  wet*, 
investigated.  Dissolved  silica  (DSi)  fluxes  meas/ 
ured  directly  by  core  incubation  ranged  from  2.3- 
10.3  mg  Si02/sq  cm/yr  and  were  1-10  times  great- 


Lakes — Group  2H 

er  than  diffusive  DSi  fluxes  calculated  from  pore 
water  DSi  concentration  gradients  which  ranged 
from  0.4-5.3  mg  Si02/sq  cm/yr.  Benthic  inverte- 
brates were  probably  not  a  significant  factor  in 
enhancing  DSi  fluxes.  DSi  fluxes  measured  from 
cores  could  be  predicted  from  the  surficial  sedi- 
ment BSi  concentration  in  cores  by  a  saturation 
curve.  At  high  surficial  BSi  concentrations  DSi 
fluxes  appeared  to  be  limited  by  diffusive  transfer 
of  DSi  into  overlying  waters.  Experiments  in 
which  the  upper  2  mm  of  sediment  was  removed 
confirmed  the  importance  of  BSi  on  the  sediment 
surface  to  DSi  fluxes.  An  empirical  model  was 
developed  that  illustrates  the  effects  of  mass  sedi- 
mentation rate  on  BSi  accumulation  in  sediments. 
The  interaction  between  supply  rate  of  BSi  and 
mass  sedimentation  rate  control  BSi  accumulation 
in  Lake  Michigan  sediments.  (Author's  abstract) 
W90-01300 


SPECIATION  PHOSPHORUS  TECHNIQUES 
IN  THE  SEDIMENTS:  DISCUSSION  AND 
PROPOSITIONS  TO  EVALUATE  INORGANIC 
AND  ORGANIC  PHOSPHORUS  (LES  METH- 
ODES  DE  SPECIATION  DU  PHOSPHORE 
DANS  LES  SEDIMENTS:  CRITIQUES  ET 
PROPOSITIONS  POUR  L'EVALUATION  DES 
FRACTIONS  MINERALES  ET  ORGANIQUES). 
Rennes-1  Univ.  (France).  Lab.  d'Evolution  des 
Systemes. 

J.  C.  Bonzongo,  G.  Bertru,  and  G.  Martin. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    116, 
No.   1,  p  61-69,  Jul   1989.   5  tab,    16  ref.   English 
summary. 

Descriptors:  "Chemical  analysis,  "Water  analysis, 
"Speciation,  "Lake  sediments,  "Organic  com- 
pounds, "Phosphorus,  Aquatic  bacteria,  Pollutant 
identification,  Muramic  acid,  Fulvic  acids,  Humic 
acids. 

An  investigation  of  muramic  acid  evaluated  by 
chemical  speciation  techniques  shows  that  drastic 
conditions  alter  organic  P.  P-Ca  is  overestimated 
because  of  bacterial  lysis;  P  residuals  come  from 
fulvic  and  humic  acids.  Treatment  with  H202 
30%,  NaHC03  0.5  M  pH  8.5  and  chloroform 
allows  inorganic  P,  bacteria  and  particulate  organ- 
ic P  to  be  determined  in  sediments.  (Author's  ab- 
stract) 
W90-01302 


LITTER  CONSUMPTION  BY  INVERTE- 
BRATES FROM  AN  AUSTRALIAN  TROPICAL 
RAINFOREST  STREAM. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Zoology. 

R.  G.  Pearson,  and  R.  K.  Tobin. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    116, 

No.    1,   p   71-80,   Jul    1989.   2   fig,   3   tab,   24  ref. 

Descriptors:  "Rain  forests,  "Streams,  "Biodegrada- 
tion,  "Decomposing  organic  matter,  "Aquatic  in- 
sects, "Caddisflies,  "Mayflies,  Tropical  regions, 
Larvae,  Nutrients,  Yuccabine  Creek,  Australia. 

Larvae  of  the  caddisflies  Anisocentropus  sp.  (Cala- 
moceratidae)  and  Triplectides  sp.  (Leptoceridae), 
and  the  mayfly  Atalonella  sp.  (Leptophlebiidae), 
collected  from  Yuccabine  Creek,  an  upland  tropi- 
cal rainforest  stream,  were  fed  soaked  green  leaves 
of  Ardisia  brevipedata  (Myrsinaceae)  and  Rhodo- 
myrtus  trineura  (Myrtaceae)  in  the  laboratory.  The 
larvae  of  both  caddis  species  caused  considerable 
breakdown  of  leaf  discs  and  production  of  fine 
particulate  organic  matter.  The  proportions  of 
total  processing  due  to  the  caddis  larvae  ranged 
from  34.8%  (Anisocentropus  sp.  fed  Ardisia  brevi- 
pedata leaves)  to  82.5%  (Anisocentropus  sp.  fed  R. 
trineura  leaves).  Atalonella  sp.  did  not  feed  on  the 
fresh  leaf  material.  Field  and  laboratory  decompo- 
sition rates  reflected  initial  nutrient  content  of  the 
leaves  as  well  as  changes  in  nutrient  levels  associat- 
ed with  the  decomposition  process.  In  the  labora- 
tory R.  trineura  leaves  (2.95%  N)  were  preferred 
to  A.  brevipedata  leaves  (1.45%  N)  which,  in  the 
field,  were  preferred  to  Rhodamnia  sessiliflora 
(Myrtaceae)  leaves  (1.08%  N).  (Author's  abstract) 
W90-01303 


i 

t 


49 


■LHIM1 


Field  2— WATER  CYCLE 


Group  2H — Lakes 


kpilithic   algal   COMMUNITIES    from 

RIVKR  SEGURA  HASIN,  SOUTHEASTERN 
SPAIN. 

Murcia  Univ.  (Spain).  Depl.  cle  Biologia  Vegetal 
M   Aboal. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  116, 
No.    I,  p   113-124,  Jul    1989.  2  fig,  4  lab,   18  ref. 

Descriptors:  'Eutrophication,  'Spain,  'Algae, 
*Waler  chemistry,  'Saline  water,  'Water  pollution 
effects,  Species  composition,  Aquatic  bacteria, 
River  Segura  Basin. 

An  account  is  given  of  the  floristic  composition  of 
epilithic  algal  communities  from  the  River  Segura 
Basin,  southeastern  Spain.  Four  sections  can  be 
delimited  depending  on  the  physicochemical  char- 
acteristics of  water,  i.e.:  whether  it  is  clean,  eutro- 
phicated,  salt  or  polluted  water.  The  first  zone  is 
restricted  to  headwaters,  the  second  and  third  to 
middle  watercourse  and  the  last  to  lower  water- 
course. The  River  Segura  is  strongly  regulated  (it 
possesses  18  reservoirs)  and  as  a  result  of  this  its 
natural  state  has  been  altered  because  the  maximal 
flow  occurs  in  summer.  Cyanophyceae  are  domi- 
nant in  clean  water  but  some  species  are  also  the 
most  resistant  to  pollution.  Chlorophyceae  are 
more  diversified  in  headwaters  but  in  saltwater 
they  are  predominant,  although  some  Chlorophy- 
ceae species  are  ubiquitous  and  tolerate  a  great 
variability  of  conditions.  Rhodophyceae  are  char- 
acteristic of  clean  waters  but  some  species  live  on 
saltwater.  Bacillariophyceae  rarely  develop  masses 
visible  to  the  naked  eye.  The  biological  type  pre- 
dominant is  the  gelatinous  aggregate  in  the  whole 
basin  except  in  salt  waters  where  the  filaments  are 
better  represented.  Bacteria  can  form  conspicuous 
thalli  in  most  polluted  streams.  (Author's  abstract) 
W90-0I304 


RESPONSE  OF  A  FRESHWATER  MARSH 
PLANT  COMMUNITY  TO  INCREASED  SA- 
LINITY AND  INCREASED  WATER  LEVEL. 

Louisiana  State  Univ.,   Baton   Rouge.  Center  for 

Wetland  Resources. 

K.  L.  McKee,  and  I.  A.  Mendelssohn. 

Aquatic  Botany  AQBODS,  Vol.  34,  No.  4,  p  301- 

316,  August   1989.  5  fig,  4  tab,   17  ref.  Minerals 

Management  Service,  New  Orleans;  contract  no. 

14-12-0001-30252. 

Descriptors:  'Marsh  plants,  'Saline  water  intru- 
sion, 'Salinity,  'Plant  physiology,  'Plant  growth. 
Species  composition.  Water  level,  Panicum,  Leer- 
sia,  Sagittaria. 

Field  and  greenhouse  experiments  in  which  salinity 
and  elevation  were  manipulated  demonstrated  that 
the  response  of  freshwater  marshes  to  saltwater 
intrusion  may  be  variable  and  dependent  upon  a 
number  of  factors  including:  species  composition; 
level,  duration,  and  abruptness  of  exposure  to 
saline  water;  flooding  depth;  a  source  of  propa- 
gules  of  more  salt-tolerant  species.  In  the  field, 
saltwater  intrusion  was  simulated  by  transplanting 
swards  of  a  freshwater  marsh  to  a  higher  salinity 
area.  The  three  dominant  species,  Panicum  hemito- 
mon,  Leersia  oryzoides,  and  Sagittaria  lancifolia, 
succumbed  to  the  sudden  increase  in  salinity  to  15 
per  mil.  However,  the  denuded  plots  were  rapidly 
invaded  by  more  salt-tolerant  species  that  were 
present  in  the  higher  salinity  marsh.  Although 
growth  was  reduced,  P.  hemitomon  and  L.  ory- 
zoides were  relatively  tolerant  of  salinities  up  to 
9.4  per  mil  for  at  least  1  month  in  the  greenhouse. 
S.  lancifolia  was  less  tolerant  of  salinity  increases 
and  showed  symptoms  of  tissue  damage  at  4.8  per 
mil.  A  decrease  in  elevation,  which  resulted  in  an 
increase  in  mean  water  level  and  a  more  reduced 
soil  environment,  caused  a  significant  decrease  in 
live  above-ground  biomass  and  stem  density  in  the 
experimental  field  plots.  (Author's  abstract) 
W90-O1307 


ABOVE-GROUND  BIOMASS  VARIATION  IN 
CAREX  ROSTRATA  STOKES  IN  TWO  CON- 
TRASTING HABITATS  IN  CENTRAL 
SWEDEN. 

Uppsala     Univ.     (Sweden).     Inst,     of    Ecological 

Botany 

A   B.  C  Hultgren. 


Aquatic  Botany  AQBODS,  Vol  54,  No  4,  p  341- 
352,  August  1989.  3  fig,  I  tab,  24  ref 

Descriptors:  'Rooted  aquatic  plants,  'Plam 
growth,  'Lakes,  'Marshes,  'Limnology,  'Reser- 
voirs, Carex,  Biomass,  Nutrients,  Seasonal  varia 
lion,  Water  level,  Sweden 

Biomass  development  and  seasonal  maximum 
above-ground  biomass  of  the  perennial  Carex  ros- 
trata  were  studied  in  two  different  habitats  for  3 
years  in  central  Sweden  In  a  mire  with  a  small 
water  level  amplitude,  the  shoot  size,  density  and 
seasonal  maximum  above-ground  biomass  of  the 
species  fluctuated  only  little  between  years.  In  a 
reservoir  with  a  water  level  changing  much  within 
and  between  years,  the  shoot  size  and  density  of  C. 
rostrata  fluctuated,  but  in  opposite  directions  so 
that  the  maximum  above-ground  biomass  remained 
at  the  same  level.  The  regulation  of  the  develop- 
ment of  new  shoots  under  oligotrophy  conditions 
with  total  biomass  controlled  by  scarcity  of  plant 
nutrients  is  discussed.  If  the  supply  of  nutrients 
increases  in  sparsely  vegetated  stands  in  a  formerly 
stable  environment  the  plants  could  theoretically 
react  in  4  ways:  (1)  the  ratio  between  dry  mass  and 
length  might  increase;  (2)  the  stand  density  might 
increase;  the  plant  then  invests  in  shoot  formation 
instead  of  an  increased  dry  mass  of  single  shoots; 
(3)  turnover  of  shoots  might  increase;  (4)  the  flow- 
ering frequency  might  increase.  The  highest  record 
of  above-ground  biomass  was  220  g/sq  m  in  the 
shallow  water  area  of  the  reservoir.  (Author's  ab- 
stract) 
W90-0I309 


GROWTH  IN  LENGTH  OF  CAREX  ROSTRATA 
STOKES  SHOOTS  IN  RELATION  TO  WATER 
LEVEL. 

Uppsala     Univ.     (Sweden).     Inst,    of    Ecological 

Botany. 

A.  B.  C.  Hultgren. 

Aquatic  Botany  AQBODS,  Vol.  34,  No.  4,  p  353- 

365,  August  1989.  4  fig,  2  tab,  16  ref. 

Descriptors:  'Rooted  aquatic  plants,  'Plant 
growth,  'Lakes,  'Marshes,  'Limnology,  'Reser- 
voirs, Carex,  Water  level,  Seasonal  variation, 
Sweden. 

The  pattern  of  growth  leading  to  length  increment 
and  the  influence  of  water  depth  on  length  of 
Carex  rostrata  shoots  were  studied  in  4  different 
habitats  of  central  Sweden.  Individual  shoots  were 
studied  in  permanent  plots  from  1981-86.  The 
water  level  is  an  important  factor  for  growth  of  C. 
rostrata  shoots,  especially  during  early  summer, 
when  most  of  the  length  increment  takes  place. 
There  are  differences  in  the  size  of  shoots  depend- 
ing on  their  age.  The  sterile  shoots  can  continue 
their  length  increment  throughout  the  season  and 
differ  from  the  fertile  shoots  which  cease  their 
growth  after  flowering.  This  study  illustrates  that  a 
clonal  species  which  lives  under  fluctuating  water 
conditions  can  adapt  both  size  and  density  of  its 
shoots,  and  considerably  increase  their  size  and 
reduce  their  density  in  years  with  unusually  high 
water  level.  (Author's  abstract) 
W90-01310 


WATER  TEMPERATURE  AND  FRESHWATER 
MACROPHYTE  DISTRIBUTION. 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
E.  Pip. 

Aquatic  Botany  AQBODS,  Vol.  34,  No.  4,  p  367- 
373,  August  1989.  2  tab,  23  ref. 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
'Lotic  environment,  'Ponds,  'Limnology,  'Tem- 
perature effects,  'Lakes,  Water  temperature,  Sea- 
sonal variation.  Species  composition,  Species  dis- 
tribution. 

Distributions  of  aquatic  macrophytes  and  commu- 
nity species  richness  were  examined  in  relation  to 
water  temperature  at  345  sites  in  central  North 
America.  No  significant  interspecific  differences 
were  found  for  the  monthly  temperature  ranges  of 
the  various  macrophytes  found  within  each  of  the 
ponds,  lakes  and  lotic  habitats  during  the  growing 
season  in  the  area  studied.  However,  some  species 


showed    significant    difference*    when    all    habitat 
types  were  pooled    Specii 

correlated  with  maximum  scavjiial  v. 
ture  in  lakes   Temperature  in  il 
to  be  an  important   factor   governing  the  distribu- 
tion   of   macrophytes    within    the    study    M 
though  it  may  operate  through  Other  site  variable* 
such  as  water  body  size  and   type,  and   through 
indirect  effects  on  water  chemistry    < Author  s  ab- 
stract) 
W90-OI31I 


KOI  I  OK  BOTIOM  SEDIMENTS  is  SIS- 
TAINING  PLANKTON  PRODUCTION  IN  A 
LAKE  ECOSYSTEM:  EXPERIMENTAL  DEM 
ONSTRATIOM  I  SINf,  ENCLOSED  WATER 
BODIES  IN  A  SHALLOW  El  TROPHIC  I.AKE. 
Nagoya  Univ  (Japan)  Water  Research  Inst 
M  Sakamoto  H  Hayasln.  A  Otsuki.  K  Aoyama, 
and  Y.  Watanabe 

Ecological  Research  (Kyoto)  ECRSEX,  Vol  4. 
No.  1,  p  1-16,  April  1989.  4  fig,  2  tab.  42  ref. 
Ministry  of  Education,  Science  and  Culture.  Japan, 
Grant-in-Aid  for  Special  Project  Research  no. 
60129034. 

Descriptors  'Limnology,  'Eutrophic  lakes,  'Zoo- 
plankton,  'Phytoplankton,  'Bottom  sediments, 
'Nutrients.  'Primary  productivity.  Phosphorus, 
Nitrogen,  Carbon,  Chlorophyll,  Lake  Suwa,  Japan. 

Using  large  enclosures  set  in  Lake  Suwa,  experi- 
mental studies  were  conducted  to  examine  the 
effects  of  bottom  sediments  on  plankton  produc- 
tion in  a  natural  lake  ecosystem  Successive 
changes  in  biotic  and  abiotic  components  in  two 
types  of  enclosure  with  and  without  bottom  sedi- 
ments were  surveyed  throughout  a  one-month 
period  in  the  early  fall  of  1985  Remarkable  differ- 
ences were  found  between  the  two  types  of  enclo- 
sure with  regard  to  the  time  courses  of  abundance 
of  chlorophyll,  PON  (particulate  nitrogen),  partic- 
ulate phosphorus,  total  nitrogen,  total  phosphorus, 
and  zooplankton  as  well  as  those  of  POC  (particu- 
late carbon)/PON  and  POC/chlorophyll  ratios 
and  primary  production  rate  in  terms  of  mg  N/sq 
m/day.  Quantitative  examination  of  the  major 
causes  of  these  differences  revealed  that  the  release 
of  N  and  P  from  the  bottom  sediments  was  signifi- 
cantly effective  for  sustaining  the  active  produc- 
tion of  phytoplankton  cells  with  a  high  N  and  P 
content,  subsequently  resulting  in  active  zooplank- 
ton growth.  (Author's  abstract) 
W90-01313 


PRODUCTION  ECOLOGY  OF  PHYTO-  AND 
ZOOPLANKTON  IN  A  EUTROPHIC  POND 
DOMINATED  BY  CHAOBORUS  FLAVICANS 
(DIPTERA:  CHAOBOLIDAE). 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Environmental  Biology  Div. 
T.  Iwakuma,  K.  Shibata.  and  T.  Hanazato. 
Ecological   Research  (Kyoto)  ECRSEX.   Vol.  4, 
No.   1.  p  31-53,  April  1989.   10  fig,  7  tab.  59  ref. 

Descriptors:  'Eutrophic  lakes,  'Ponds.  'Phyto- 
plankton, 'Zooplankton,  'Limnology.  'Aquatic  in- 
sects, 'Daphnia,  'Primary  productivity.  'Second- 
ary productivity.  Chaoborus,  Solar  radiation, 
Chlorophyll  a.  Phosphorus.  Nitrogen.  Seasonal 
variation.  Biomass,  Larvae. 

Primary  production  of  phytoplankton  and  second- 
ary production  of  a  daphnid  and  a  chaoborid  were 
studied  in  a  small  eutrophic  pond.  The  gross  pri- 
mary production  of  phytoplankton  was  290  g  C/sq 
m  per  9  months  during  April-December.  Regres- 
sion analysis  showed  that  the  gross  primary  pro- 
duction was  related  to  the  incident  solar  radiation 
and  the  chlorophyll  a  concentration  and  to  either 
total  P  or  total  inorganic  N  concentration.  The 
mean  chlorophyll  a  concentration  (14.2  mg/cu  m). 
however,  was  about  half  the  expected  value  upon 
P  loading  of  this  pond.  The  mean  zooplankton 
biomass  was  1.60  g  dry  weight/sq  m,  of  which 
Daphnia  rosea  and  cyclopoid  copepods  amounted 
to  0.69  and  0.61  g  dry  weight/sq  m,  respectively. 
The  production  of  D.  rosea  was  high  during  May- 
July  and  October  and  the  level  for  the  whole  9 
months  was  22.6  g  dry  weight/sq  m.  Chaoborus 
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flavicans  produced  10  complete  and  one  incom- 
plete cohorts  per  year.  Two  consecutive  cohorts 
overlapped  during  the  growing  season.  The  maxi- 
mum density,  mean  biomass,  and  production  were 
19,100  sq  m,  0.81  g  dry  weight/sq  m,  and  11.7  g 
dry  weight/sq  m/yr,  respectively.  As  no  fish  was 
present  in  this  pond,  the  emerging  biomass  amount- 
ed to  69%  of  larval  production.  The  production  of 
C.  flavicans  larvae  was  high  in  comparison  with 
zooplankton  production  during  August-September, 
when  the  larvae  possibly  fed  not  only  on  zooplank- 
ton but  also  algae.  (Author's  abstract) 
W90-01314 


GROWTH  OF  MACROPHYTES  AND  ECOSYS- 
TEM CONSEQUENCES  IN  A  LOWLAND 
DANISH  STREAM. 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

K.  Sand-Jensen,  E.  Jeppesen,  K.  Nielsen,  L.  Van 

der  Bijl,  and  L.  Hjermind. 

Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 

15-32,  August  1989.  12  fig,  2  tab,  50  ref. 

Descriptors:  *Macrophytes,  *Rooted  aquatic 
plants,  *Submerged  plants,  *Plant  growth, 
•Streams,  *Lotic  environment,  Water  velocity, 
Light,  Sedimentation,  Biomass,  Diatoms,  Macroin- 
vertebrates,  Population  dynamics,  Sago  pondweed, 
Cladophora,   Sparganium,   River   Susa,   Denmark. 

The  River  Susa  is  a  small,  nutrient-rich  stream 
situated  in  an  open  landscape  with  clayish  subsoil 
under  intensive  cultivation.  Discharge  was  variable 
daily  and  seasonally  due  to  low  groundwater  input. 
Above-ground  development  of  submerged  macro- 
phytes  was  restricted  to  late  May  to  November, 
when  water  velocity  and  depth  were  low.  Domi- 
nant macrophytes  were  rooted  Potamogeton  pec- 
tinatus  and  Sparganium  emersum  and  unrooted 
Cladophora.  Biomass  development  was  closely  re- 
lated to  light  availability.  Growth  rates  of  macro- 
phytes were  linearly  related  to  light  availability 
when  self-shading  was  accounted  for.  P.  pectinatus 
grew  rapidly  in  May-June,  concentrated  the  bio- 
mass at  the  water-surface  during  July-August,  and 
then  declined  exponentially  when  the  shoots 
became  basally  senescent.  S.  emersum  had  linear, 
flexible  leaves  that  were  continuously  replaced 
from  a  basal  meristem.  S.  emersum  was  less  suscep- 
tible to  high  water  velocities  than  P.  pectinatus  and 
the  biomass  declined  later  and  at  lower  rates 
during  autumn.  S.  emersum  also  regrew  after  cut- 
ting that  left  its  meristem  intact  in  the  sediment. 
Unrooted  Cladophora  developed  a  high  biomass 
during  sunny  periods  and  subsequently  disappeared 
at  high  discharges.  The  summer  biomass  of  rooted 
macrophytes  was  greater  in  years  with  high 
summer  discharge,  whereas  the  biomass  of  Clado- 
phora and  of  the  epiphytic  microbial  community 
was  lower  due  to  scouring.  Submerged  macro- 
phytes played  a  key  role  in  structure  and  function- 
ing of  the  ecosystem.  They  reduced  water  veloci- 
ties 2-fold  to  4-fold  during  summer  and  promoted 
extensive  organic  sedimentation.  The  biomass  of 
benthic  diatoms  declined  parallel  to  increased  ma- 
crophyte  shading  and  sedimentation.  In  addition, 
submerged  macrophytes  formed  a  large  substratum 
for  macroinvertebrates  and  for  a  microbial  commu- 
nity. (Author's  abstract) 
W90-01315 


DECOMPOSITION  OF  LEAF  LITTER  EX- 
POSED TO  SIMULATED  ACID  RAIN  IN  A 
BUFFERED  LOTIC  SYSTEM. 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01316 


MACROINVERTEBRATE  MOVEMENTS  IN  A 
LARGE  EUROPEAN  RIVER. 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  des  Eaux  Douces. 

B.  Cellot. 

Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 

45-55,  August  1989.  1  fig,  5  tab,  69  ref. 

Descriptors:  *Benthic  fauna,  "Macroinvertebrates, 
*Lotic  environment,  *Aquatic  drift,  Diurnal 
rhythm.  Seasonal  variation,  Population  density, 
Rhone  River,  France. 


Quantitative  variations  in  downstream  movements 
of  benthic  macroinvertebrates  were  studied  in  a 
large  European  river,  the  Rhone,  upstream  from 
Lyon.  Artificial  substrates  were  suspended  at  3 
depths  in  the  water  column,  both  near  a  bank  and 
in  mid-channel,  monthly  from  December  1978  to 
March  1980.  Drift  nets  were  used  to  determine  the 
diurnal  rhythm  in  drift  and  to  investigate  the  effi- 
ciency of  the  suspended  artificial  substrates  in  cap- 
turing the  drifting  macrofauna.  Drift  densities 
(number  and  biomass)  reached  a  maximum  during 
summer,  especially  near  the  river  bank,  and  at 
night.  Mean  individual  weight  of  organisms  was 
higher  close  to  the  bottom  and  at  night.  Artificial 
substrates  were  reliable,  but  underestimated  drift 
by  about  a  quarter  in  number  and  a  sixth  in  bio- 
mass, compared  with  drift  nets.  Two  detailed  anal- 
yses of  the  drift  distribution  across  the  width  of  the 
river  revealed  similar  densities  along  both  banks, 
and  uniformity  in  the  channel  as  a  whole.  Mean 
annual  drift  densities  estimated  for  the  section  of 
river  were  100  individuals/ 100  cu  m  and  60  mg  dry 
weight/ 100  cu  m.  These  densities  are  similar  to 
those  obtained  from  other  temperate  rivers.  (Au- 
thor's abstract) 
W90-01317 


EXPERIMENTAL  COLONIZATION  OF  SAND, 
GRAVEL  AND  STONES  BY  MACROINVERTE- 
BRATES IN  THE  ACHERON  RIVER,  SOUTH- 
EASTERN AUSTRALIA. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy. 

T.  J.  Doeg,  R.  Marchant,  M.  Douglas,  and  P.  S. 
Lake. 

Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 
57-64,  August  1989.  2  fig,  3  tab,  13  ref.  Australian 
Water  Resources  Advisory  Committee  grant  no. 
85/3. 

Descriptors:  *Benthic  fauna,  *Macroinvertebrates, 
*Lotic  environment,  "Aquatic  drift,  "Colonization, 
Sand,  Gravel,  Stones,  Acheron  River,  Australia. 

The  contribution  of  drift  to  macroinvertebrate  col- 
onization was  studied  over  10  days  using  pairs  of 
substratum-filled  trays,  one  suspended  above  the 
streambed  (and  thus  able  to  be  colonized  by  drift 
only)  and  one  buried  flush  with  the  streambed  (and 
thus  open  to  colonization  from  all  directions). 
Trays  were  filled  with  sand,  gravel  or  stones. 
Colonization  of  sand-filled  trays  was  rapid,  being 
completed  within  24h  (i.e.  no  subsequent  change  in 
numbers  of  individuals  per  tray);  colonization  of 
gravel  or  stone-filled  trays  was  not  completed  by 
the  end  of  the  experiment.  Drift  contributed  an 
average  of  86%  of  the  colonizing  fauna  of  the 
sand-filled  trays,  36%  of  the  fauna  of  the  gravel- 
filled  trays  and  25%  of  the  fauna  of  the  stone-filled 
trays.  The  low  contribution  of  the  drift  to  the 
gravel  and  stones  is  at  odds  with  some  studies 
which,  using  similar  techniques,  suggest  that  drift 
is  the  primary  source  of  colonizing  individuals. 
Most  individual  species  showed  low  contributions 
by  drift  to  colonization,  with  the  majority  having 
contributions  under  66%.  Distinct  differences  were 
noted  between  the  fauna  colonizing  the  sand-filled 
trays  and  those  colonizing  the  gravel  or  stone- 
filled  trays  (which  were  similar).  Several  species 
common  in  the  drift  were  rare  in  the  colonizing 
fauna  and  several  species  which  were  common 
colonizers  were  absent  or  rare  in  the  drift.  (Au- 
thor's abstract) 
W90-01318 


EFFECTS  OF  TEMPERATURE  ON  THE  RATE 
OF  DEVELOPMENT  OF  EGGS  OF  A  PLANK- 
TONIC  WATER  MITE,  PIONA  EXIGUA. 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

M.  I.  Butler,  and  C.  W.  Burns. 

Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 

65-70,  August  1989.  1  fig,  3  tab.  32  ref. 

Descriptors:  "Temperature  effects,  "Mites,  "Eggs, 
Water  temperature,  Piona. 

The  eggs  of  a  planktonic,  predatory  water  mite 
Piona  exigua  were  reared  in  the  laboratory  at 
constant  temperatures  ranging  from  10-28  C.  Egg 
development  rates  increased  with  increase  in  tem- 


Lakes — Group  2H 

perature.  Five  models  describing  the  effect  of  tem- 
perature on  egg  development  times  were  fitted  to 
the  data.  The  variances  of  the  egg  hatching  times 
at  each  temperature  differed  widely,  but  these  vari- 
ations were  not  made  more  equal  by  ln-transforma- 
tion.  A  simple  power  curve,  fitted  to  the  raw  data, 
accounted  for  >  or  =  97%  of  the  variation  in  the 
data.  Two  further  models,  both  of  which  included 
a  third  parameter,  provided  a  better  fit  at  the 
temperature  extremes.  Close  examination  of  the 
patterns  of  variance  at  different  temperatures  may 
provide  information  relating  to  the  pattern  of 
emergence  of  aquatic  poikilotherms.  At  tempera- 
tures below  23  C,  eggs  of  P.  exigua  developed 
more  rapidly  than  eggs  of  P.  constricta,  from 
Henry  Lake,  Quebec.  (Author's  abstract) 
W90-01319 


LOSS  OF  SUBMERGED  PLANTS  WITH  EU- 

TROPHICATION:  I.  EXPERIMENTAL 

DESIGN,     WATER     CHEMISTRY,     AQUATIC 

PLANT    AND    PHYTOPLANKTON    BIOMASS 

IN  EXPERIMENTS  CARRIED  OUT  IN  PONDS 

IN  THE  NORFOLK  BROADLAND. 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01320 


LOSS  OF  SUBMERGED  PLANTS  WITH  EU- 
TROPHICATION:  II.  RELATIONSHIPS  BE- 
TWEEN FISH  AND  ZOOPLANKTON  IN  A  SET 
OF  EXPERIMENTAL  PONDS,  AND  CONCLU- 
SIONS. 

University   of  East   Anglia,   Norwich   (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01321 


LOSS  OF  SUBMERGED  PLANTS  WITH  EU- 
TROPHICATION:  III.  POTENTIAL  ROLE  OF 
ORGANOCHLORINE  PESTICIDES:  A  PA- 
LAEOECOLOGICAL  STUDY. 

University   of  East   Anglia,    Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01322 


FILTRATION  RATE  OF  DREISSENA  POLY- 
MORPHA  (BIVALVIA)  IN  THREE  DUTCH 
LAKES  WITH  REFERENCE  TO  BIOLOGICAL 
WATER  QUALITY  MANAGEMENT. 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 

ing,  Wageningen  (Netherlands). 

For   primary   bibliographic   entry   see   Field   5G. 

W90-01323 


ADSORPTION  AND  RELEASE  OF  AMINO 
ACIDS  FROM  EPILITHIC  BIOFILMS  IN 
STREAMS. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 
S.  M.  Armstrong,  and  F.  Barlocher. 
Freshwater  Biologv  FWBLAB,  Vol.  22,  No.  1.  p 
153-159,  August  1989.  4  fig,  29  ref. 

Descriptors:  "Streams,  "Sediments,  "Biofilms, 
"Amino  acids,  "Adsorption,  "Leaves,  "Inverte- 
brates, Glycine,  Aspartic  acid,   Lysine,  Calcium. 

Stream  sediment  with  a  natural  biofilm  generally 
adsorbed  more  glycine,  aspartic  acid,  and  lysine 
than  sterile  sediment.  Lysine  was  adsorbed  to  a 
greater  extent  than  the  other  two  amino  acids.  In 
the  presence  of  Ca,  adsorption  of  aspartic  acid 
increased  and  adsorption  of  lysine  decreased.  Gly- 
cine was  not  affected.  Stream  sediment  preferen- 
tially removed  amino  acids  with  a  positive  charge 
or  a  polar  R  group  from  maple  leaf  leachate.  It  is 
estimated  that  stream  invertebrates  may  have 
access  to  a  maximum  of  7.3%  of  the  amino  acids 
present  in  epilithic  biofilms.  More  amino  acids 
were  available  from  biofilms  exposed  to  leaf  leach- 
ate. (Author's  abstract) 
W90-01324 
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signii  k  an(i:  of  adveciton  for  the 
carrying  capacities  of  fjord  popu- 
LATIONS. 

Bergen  Univ.  (Norway).  Dept.  of  Marine  Biology 
For  primai  v  bibliographic  entry  sec  Field  2L. 
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SCALE-BEARING    CHRYSOPIIYfTAI.    (MAL- 

LOMONADACEAE  AND  PARAPIIYSOMONA- 

DACEAE)  FROM   MA( KENZIE  DELTA   AREA 

EAKES,  NORTHWEST         TERRITORIES, 

CANADA. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba)  Freshwater  Inst. 

C.  McKenzie,  and  H.  King. 

Nordic  Journal  of  Botany  NJBODK,  Vol    9.  No 

1,  p  103-1 12.  1989.  3  fig,  49  ref. 

Descriptors:  'Limnology,  "Chrysophyta,  "Lakes, 
Species  composition,  Light  microscopy,  Electron 
microscopy,  Mackenzie  Delta,  Northwest  Territo- 
ries, Canada. 

Scale-bearing  Chrysophyceae  were  examined  by 
means  of  light,  scanning  electron,  and  transmission 
electron  microscopy.  Samples  were  taken  from 
nine  arctic  lakes  in  the  Mackenzie  Delta  area  of  the 
Northwest  Territories,  Canada.  Seventeen  species 
of  the  genera  Chryosphaerella,  Mallomonas,  Para- 
physomonas,  Spiniferomonas  and  Synura  were 
identified.  Included  in  these  species  are  seven  pre- 
viously unreported  from  northern  Canada  and  one 
species  reported  only  in  North  America.  The  com- 
position of  the  chrysophycean  flora  from  the  Mac- 
kenzie Delta  area  lakes  is  compared  with  that  of 
arctic  lakes  in  the  Saqvaqjuac  area,  Hudson  Bay 
(N.W.T.),  Alaskan  lakes,  and  Greenland  lakes 
(Author's  abstract) 
W90-01335 


HYDRAULIC  GEOMETRY  OF  STREAMS  AND 
STREAM  HABITAT  ASSESSMENT. 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01345 


INFLUENCE  OF  RIPARIAN  VEGETATION  ON 
THE  FUNCTIONAL  ORGANIZATION  OF 
FOUR  HONG  KONG  STREAM  COMMUNI- 
TIES. 

Hong  Kong  Univ.  Dept.  of  Zoology. 

D.  Dudgeon. 

Hydrobiologia  HYDRB8,  Vol.  179,  No.  3,  p  183- 

194,  July  28   1989.    1   fig,   5  tab,   33   ref,  append. 

Descriptors:  'Riparian  vegetation,  "Aquatic  habi- 
tats, "Aquatic  insects.  "Aquatic  populations, 
"Hong  Kong,  Diversity,  Spatial  distribution.  Com- 
munity structure.  Density,  Statistical  analysis, 
Trophic  structure. 

Results  of  a  comparison  of  the  functional  organiza- 
tion of  macroinvertebrate  communities  in  four 
Hong  Kong  streams  with  different  riparian  vegeta- 
tion showed  only  weak  agreement  with  the  predic- 
tions of  the  River  Continuum  Concept  (RCC). 
Shredders  were  relatively  abundant  at  shaded  sites 
with  high  detrital  standing  stocks,  while  scrapers 
and  piercers  (of  plant  cells)  were  more  numerous 
in  unshaded  streams  with  an  autochthonous  food 
base.  Abundance  of  predators  and  filter-feeders 
differed  little  between  sites.  Collectors  were  most 
numerous  in  the  least  shaded  stream,  but  their 
representation  was  not  clearly  related  to  riparian 
conditions.  Multiple  regression  models  indicated 
that  the  abundance  of  shredders  and  piercers  could 
be  explained  by  the  standing  stocks  of  detritus  and 
chlorophylls,  and  predator  abundance  was  related 
to  the  densities  of  potential  prey.  Notwithstanding, 
there  was  little  evidence  that  interactions  between 
functional  groups  determined  community  organiza- 
tion, and  trophic  structure  did  not  seem  to  be 
closely  related  to  the  efficiency  of  energy  utiliza- 
tion in  the  study  streams.  A  comparison  of  the 
results  of  discriminant  function  analysis,  using  mor- 
phospecies  abundance  or  functional  group  repre- 
sentation as  predictors  of  site  identity,  indicated 
that  morphospecies  could  serve  to  assign  correctly 
all    samples   to    their   stream   of  origin.    However, 
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9095  correct  i  laisification  indicating  thai  simplified 
community  structural  data  can 
ii' hi  "i   babital   parameter!    (White-Reinjer-PTT) 
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PROPOSAL   FOR    MODIFICATION   01    mi 
BELGIAN  BIOTIC  INDEX  METHOD. 

Antwerp  Univ.,  Wilrijk  (Belgium)    Depl    Ol   Biol 

<>«y 

For  primary  bibliographic  entry  see  Field  5A. 
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PRODUCTION  ESTIMATES  OF  THE  DOMI- 
NANT TAXA  OF  CHIRONOMIDAE  (DIPTERA) 
IN  THE  MODIFIED,  RIVER  WIDAWKA  AM) 
THE  NATURAL,  RIVER  GRABIA,  CENTRAL 
POLAND. 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy. 

M.  Grzybkowska. 

Hydrobiologia  HYDRB8,  Vol.  179,  No.  3,  p  245- 
259,  July  28  1989  3  fig,  3  tab,  37  ref. 

Descriptors:  "Midges,  "Aquatic  insects,  "Water 
pollution  effects,  "Mine  wastes,  "Poland.  Oligo- 
chaetes.  Rivers,  Biomass,  Productivity,  Diversity, 
Community  structure,  Dominance. 

Production  and  community  composition  of  select- 
ed Chironomidae  taxa  were  estimated  in  cross- 
sections  of  the  lower  course  of  two  lowland  rivers, 
the  Widawka  and  the  Grabia.  At  the  site  sampled 
the  Grabia  has  not  changed  its  morphometry  for 
many  years,  whereas  the  discharge  of  the  Wi- 
dawka has  increased  (mainly  due  to  inputs  of  coal 
mine  water)  by  75%  compared  with  its  hypotheti- 
cal natural  discharge.  The  total  macrobenthos  den- 
sity in  the  Grabia  amounted  to  18,578  indiv./sq  m, 
and  that  in  the  Widawka  to  7,381  indiv./sq  m. 
Chironomidae  and  Oligochaeta  were  dominant  in 
the  Widawka  (80.7%  of  the  total  abundance)  and 
Chironomidae  were  dominant  in  the  Grabia 
(57.6%  of  the  total  abundance).  In  the  Widawka 
the  production  value,  for  76.7%  of  total  Chirono- 
midae abundance,  amounted  to  12.45  g  dry  wt/sq 
m/yr,  while  in  the  Grabia  it  amounted  to  11.91  g 
dry  wt/sq  m/yr.  The  annual  P:B  (annual  produc- 
tion/standing stock)  ranged  from  14.5  for  large- 
sized  species  (Chironomus  in  the  Widawka)  to  82.0 
for  small-sized  species  (Eukiefferiella  in  the 
Grabia).  Production  values  estimated  for  both 
rivers,  despite  a  three  times  higher  density  of  chir- 
onomidae in  the  Grabia,  were  very  similar.  (Au- 
thor's abstract) 
W90-01375 


SEMI-AUTOMATIC  METHOD  TO  QUANTIFY7 
AND  IDENTIFY  ZOOPLANKTON. 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

M.  R.  Howard,  and  C.  E.  van  Ginkel. 

Water  SA  WASADV,  Vol.  15,  No.  3,  p  137-139, 

July  1989.  3  fig,  1  tab. 

Descriptors:  "Zooplankton,  "Ecosystems,  "Aquat- 
ic populations,  "Sampling,  "Quantitative  analysis, 
Aquatic  animals.  Population  density.  Computers. 

The  use  of  a  microfiche  reader  in  counting  and 
identifying  zooplankton  samples  was  investigated. 
The  data  from  the  system  were  logged  onto  a 
microcomputer  and  saved  on  a  diskette.  The 
system  was  found  to  increase  the  number  of  sam- 
ples analyzed  per  unit  of  time  and  to  increase  the 
time  the  operator  could  spend  on  analyzing  the 
samples,  due  to  reduced  eye  strain.  A  number  of 
minor  problems  encountered  with  the  system  in- 
cluded signs  of  wear  in  the  plastic  wheels  on  the 
microfiche,  which  is  used  to  focus  on  the  sampling 
tray,  after  the  system  had  been  used  for  only  a  few 
months,  which  make  focusing  difficult.  Large 
sample  volumes  allowed  the  species  to  move 
about,  causing  problems  in  identification  and 
counting.  Nevertheless,  costs  were  kept  to  a  mini- 
mum and  existing  equipment  was  used.  The  system 
is  now  in  everyday  use.  (Friedmann-PTT) 
W90-OI402 
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Comite  National  I  rancais  des  Sciences  HydrologM 

ques.  Paris  (France) 

For  primary  bibliographic  entry  see  Fiel<: 
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LAKE   ICE   FORMA  I  ION    AND   BREAKUP  AS' 
AN  INDICATOR  OF  CLIMATE  (  HANOI     PO- 
rENTLAL        FOR         MONITORING         I  SING 
REMOTE  SENSING  TECHNIQ1  KS 

Cooperative  Inst    lor  Research  in  Environmental i 

Science,  Boulder.  CO. 

For  primary  bibliographic  entry  see  Field  2C 

W90-0I551 


CLIMATIC    CHANGE    AND    GREAT     LAKES 
WATER  LEVELS. 

Windsor  Urns    (Ontario)  Great  Lakes  Inst 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01577 


SENSITIVITY  OF  WATER  RESOURCES  IN 
THE  GREAT  LAKES  REGION  TO  CHANGES 
IN  TEMPERATURE.  PRECIPITATION.  HU- 
MIDITY, AND  WIND  SPEED. 
Canadian  Climate  Centre.  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01578 


LONG-TERM  CHANGES  IN  WATER  QUALITY 
PARAMETERS  OF  A  SHALLOW  EUTROPHIC 
LAKE  AND  THEIR  RELATIONS  TO  METE- 
OROLOGIC  AND  HYDROLOGIC  ELEMENTS. 

Akademie  der  Wissenschaften  der  DDR.  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
H.  Behrendt,  R.  Stellmacher,  and  M.  Olberg. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press.  Institute  of  Hydrology.  Wal- 
lingford,  Oxfordshire.  UK.  IAHS  Publication  No. 
168,  1987.  p  535-544,  5  fig,  1  tab.  17  ref. 

Descriptors:  "Water  chemistry,  "Climatology. 
"East  Germany,  "Eutrophic  lakes.  Spectral  analy- 
sis, Hydrobiology,  Seston,  Chemical  oxygen 
demand.  Chlorides,  Oxygen,  Temperature.  Future 
planning. 

Changes  of  climatologic  conditions  influence  not 
only  hydrophysical,  but  also  hydrochemical  and 
hydrobiological  parameters  of  a  water  body.  These 
parameters  of  water  quality  are  connected  with 
meteorologic  and  hydrologic  factors  directly  or 
indirectly.  Time  series  were  collected  from  Lake 
Muggelsee.  the  main  reservoir  for  the  drinking 
water  supply  of  Berlin,  GDR.  Long-term  changes 
of  the  following  water  quality  parameters  of  this 
shallow  eutrophic  lake  and  meteorologic  and  hy- 
drologic elements  were  analyzed  by  statistical 
methods:  total  seston  content,  chemical  oxygen 
demand,  chloride  concentration,  oxygen  content 
and  water  temperature  of  Lake  Muggelsee.  dis- 
charge of  the  river  Spree  at  Beeskow.  global  radi- 
ation in  Potsdam  and  sum  of  negative  daily  mean 
temperature  in  Berlin.  One-channel  and  multi- 
channel auto  regressive  spectral  analyses  are  used 
to  check  the  spectral  behavior  of  these  parameters 
respectively.  For  the  time  period  1946-1984  the 
following  periodicities  were  detected:  Short  peri- 
ods between  2  and  3.5  yrs.  middle  periods  at  5  yrs 
and  long  periods  between  12  and  20  yrs.  (See  also 
W90-01537)  (Author's  abstract) 
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IMPACT  OF  INCREASING  ATMOSPHERIC 
CARBON  DIOXIDE  CONCENTRATIONS 
UPON  RESERVOIR  WATER  QUALITY. 

Salford   Univ.   (England).    Dept.   of  Mathematics 

and  Computer  Science. 

For  primary  bibliographic  entry  see  Field  2B. 
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STORAGE       RESERVOIRS       FOR       WATER 
SUPPLY  OF  ECOLOGICAL  IMPORTANCE. 

Gelsenwasser     A.G.,     Gelsenkirchen     (Germany, 

F.R). 

For  primary  bibliographic  entry  see  Field  5F. 
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LAKES  REMAINING  FROM  GRAVEL  EXCA- 
VATIONS FOR  RECREATIONAL  AND 
SPORTS  USE  IN  LARGE  CITIES. 

Zagreb  Univ.  (Yugoslavia). 

For  primary   bibliographic   entry   see   Field   3D. 

W90-01691 


WETLAND  MANAGEMENT  IN  THE  CON- 
TEXT OF  REGIONAL  PLANNING,  EAST  CAL- 
CUTTA-A  CASE  STUDY. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-01698 


MULTI-PURPOSE,  MULTI-RESERVOIR  SIM- 
ULATION ON  A  PC. 

Hydrologic  Engineering  Center,  Davis,  CA. 

B  S  Eichert,  and  C.  Franks. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  AD-A198  748. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Paper  No.  119,  August  1988.  20p,  5  fig, 

10  ref. 


DC.   Office   of  Acid   Deposition,   Environmental 

Monitoring,  and  Quality  Assurance. 

For  primary  bibliographic  entry  see  Field  7B. 
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ALGAE  FLUORESCENCE  TEST  AS  A  SENSI- 
TIVE BIOTEST  ON  ALGICIDE  SUBSTANCES 
IN     SURFACE     WATER     (ALGEN-FLUORES- 
ZENZTEST  ALS  EMPFINKLICHER  BIOTEST 
AUF    ALGIZIDE    SUBSTANZEN    IM    OBER- 
FLAECHENWASSER). 
Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-01730 


21.  Water  In  Plants 


TRANSPIRATION  OF  MATURE  STANDS  OF 
SPRUCE  (PICEA  ABIES  (L.)  KARST.)  AS  ESTI- 
MATED BY  THE  TREE-TRUNK  HEAT  BAL- 
ANCE METHOD. 

Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia). 
Inst,  of  Forest  Ecology. 

For  primary  bibliographic  entry  see  Field  4D 
W90-01461 


ESTIMATING  WATER  USE  BY  EUCALYPTUS 
GRANDIS  WITH  THE  PENMAN-MONTEITH 
EQUATION. 

South  African  Forestry  Research  Inst.,  Sabie. 
For   primary   bibliographic   entry   see   Field   2D. 
W90-01463 


SEASONAL  VARIATION  OF  RADIATION  AND 
ENERGY  BALANCES  IN  A  HINOKI  STAND. 

Forest  and  Forest  Products  Research  Inst.,  Kyoto 

(Japan).  Kansai  Branch. 

For   primary   bibliographic   entry   see   Field    2D. 
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WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 

the  basin  and  of  specific  storm  events.  Neverthe- 
less, estimation  of  suspended  sediment  concentra- 
tions during  storm  events  is  essential  for  prediction 
of  loadings  from  storm-controlled  river  basins  to 
the  receiving  waters.  The  Venoge  River,  a  tribu- 
tary of  Lake  Geneva,  Switzerland,  with  a  basin 
area  of  237  sq  km,  was  monitored  during  8  storm 
events  between  October  1986  and  November  1987. 
A  digital  filter  was  used  to  simulate  the  suspended 
sediment  response  during  individual  events  with 
the  principal  factors  being  antecedent  flow,  maxi- 
mum discharge  and  time  during  which  maximum 
flow  was  attained.  The  measured  and  calculated 
sediment  concentration  curves  were  assessed  using 
a  chi-square  test.  The  two  curves  were  similar  in 
shape  at  95%  confidence  interval.  However,  the 
model  is  not  always  capable  of  simulating  the 
phase  lead  effect  of  the  sediment  distribution  curve 
relative  to  the  hydrograph.  This  problem  is  most 
evident  during  high-intensity  storms  at  periods  of 
low  base  flow;  consequently,  loadings  calculated 
for  individual  storms  of  this  type  could  be  overesti- 
mated. Fortunately,  the  model  provides  good  pre- 
dictions during  less-intense,  longer-duration  events 
and  therefore  loadings  calculated  by  summing 
events  for  an  annual  period  will  tend  not  to  be 
overestimated.  Further  work  is  necessary  to  evalu- 
ate the  model  for  additional  events,  in  particular 
spring  snow  melt,  and  to  determine  its  applicability 
to  other  river  systems.  (Author's  abstract) 
W90-01030 


TIME-SPACE     HETEROGENEITY     IN     THE 
SEDIMENTS   OF  THE   RICE   FIELDS   FROM 
THE    EBRO    DELTA    (NE   SPAIN)   (HETERO- 
GENEIDAD  ESPACIOTEMPORAL  DEL  SEDI- 
MENTO   DE   LOS  ARROZALES  DEL  DELTA 
DEL  EBRO  (NE  DE  ESPANA)). 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H. 
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Descriptors:  *Reservoir  operation,  *Simulation 
analysis,  *Computer  programs,  Computers,  Model 
studies.  Data  interpretation,  Computer  models. 

The  methodology  and  difficulties  in  converting  a 
large,  general  purpose,  mainframe,  batch  oriented 
computer  program  (for  reservoir  simulation)  to 
work  effectively  in  the  PC  environment  are  de- 
scribed in  this  paper.  A  brief  overview  of  the 
present  capabilities  of  the  general  purpose  reser- 
voir simulation  program  (HEC-5),  that  works  on 
mainframe  and  MS  DOS  compatible  computers,  is 
also  presented.  Major  aspects  of  the  conversion  to 
the  PC  environment  are  presented,  including  the 
transformation  of  large  subroutines  written  in 
FORTRAN  IV,  to  a  modular  style  in  FORTRAN- 
'7.  Experience  with  various  Fortran  compilers  and 
techniques  for  memory  management  (considering 
ihe  limited  memory  space  available  on  the  PC)  are 
ilso  presented.  Overlaying  and  memory  caching, 
jsed  as  implementation  techniques  for  the  PC,  are 
discussed.  Discussion  includes  using  extended 
memory  on  the  PC,  which  allows  the  program  to 
operate  in  a  non-overlaid  form  at  speeds  compara- 
ble to  the  HARRIS-1000  super  minicomputer.  Re- 
sults showing  the  performance  of  the  program  as 
elated  to  the  HARRIS-1000  and  various  PC's  are 
.hown.  The  recent  enhancements  to  provide  inter- 
leave execution  of  various  utility  programs  for 
HEC-5  are  discussed.  These  programs  include: 
:hecking  input  data  (CKHEC5);  interactive  input 
reparation  (INFIVE);  input  modification 
MODFIV);  handling  program  executions 
MENU5);  and  interactive  output  displays  from 
HEC-5.  Special  'user  friendly'  features  depicting 
•patial  displays  of  input  data  and  simulation  results 
ire  shown.  (Lantz-PTT) 
A'90-01725 


3HEMICAL  CHARACTERISTICS  OF 

>TREAMS  IN  THE  MID-ATLANTIC  AND 
SOUTHEASTERN  UNITED  STATES  (NATION- 
AL STREAM  SURVEY-PHASE  I).  VOLUME  II: 
>TREAMS  SAMPLED,  DESCRIPTIVE  STATIS- 
riCS,  AND  COMPENDIUM  OF  PHYSICAL 
VND  CHEMICAL  DATA. 
environmental    Protection    Agency,    Washington, 


USE  OF  LYSIMETER  MEASUREMENTS  FOR 
ESTIMATION  OF  THE  EVAPOTRANSPIRA- 
TION  OF  PINE  FOREST  BY  BAGROV'S 
METHOD. 

Humboldt-Univ.  zu  Berlin  (German  D.R.).  Sektion 

Physik. 

For   primary   bibliographic   entry   see   Field   2D. 
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SOIL  WATER  BALANCE  MODEL  FOR  PARTI- 
TIONING WATER  USE  AMONG  CROP  TREES, 
EVAPORATION,  AND  COMPETING  VEGETA- 
TION. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2G 
W90-01468 
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EVALUATION  OF  HYDROLOGICAL  AND  BI- 
OLOGICAL INFLUENCES  ON  C02  FLUXES 
FROM  A  KARST  STREAM. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
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APPLICATION  OF  A  DIGITAL  FILTER  FOR 
MODELLING  RIVER  SUSPENDED  SEDI- 
MENT CONCENTRATIONS. 

Geneva  Univ.  (Switzerland).  Inst.  F.-A.  Forel. 
L.  Zhang,  D.  J.  Gregor,  and  J. -P.  Vernet. 
Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  267-279,  Jun  1989.  4  fig,  1  tab,  12  ref. 

Descriptors:  *Model  studies,  *Rivers,  *Suspended 
sediments,  *Mathematical  models,  *Simulation, 
*Computer  models,  *Digital  filter  method,  Stream 
discharge,  Storms,  Venoge  River,  Switzerland. 

The  relationship  between  suspended  sediment  con- 
centration and  discharge  in  a  river  system  is  the 
result  of  a  complex  interaction  of  factors  within 


EXPERIMENTS  ON  THE  THICKNESS  OF 
BEDS  DEPOSITED  BY  TURBIDITY  CUR- 
RENTS. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

G.  V.  Middleton,  and  W.  J.  Neal. 
Journal  of  Sedimentary  Petrology  JSEPAK,  Vol 
59,  No.  2,  p  297-307,  March  1989.  1 1  fig,  3  tab,  19 
ref.   National   Science  and   Engineering   Research 
Council  of  Canada  grants. 

Descriptors:  Turbidity  currents,  'Sedimentation, 
'Sedimentary  structures,  *Bed  load,  Flow  chan- 
nels, Flow  characteristics,  Particle  size,  Sediment 
sorting,  Sediment  concentration,  Suspended  sedi- 
ments, Locks,  Channels,  Settling  velocity,  Water 
currents,  Regression  analysis. 

Deposition  of  sand  from  turbidity  currents  is  a 
common  mode  of  origin  of  sedimentary  beds, 
called  'turbidites.'  Turbidites  were  produced  ex- 
perimentally by  releasing  suspensions  of  spherical 
beads  from  a  lock  into  a  horizontal  channel.  Flow 
properties  were  varied  by  changing  initial  flow 
geometry  (using  two  lock  lengths  and  four  depths), 
and  sediment  size  (four  sizes  of  beads),  sorting 
(mixing  bead  sizes  and  types),  and  concentration 
(20  and  40%  by  volume)  in  the  initial  suspension. 
Bed  thickness  was  almost  uniform  near  the  source 
except  for  beds  deposited  from  poorly  sorted  sedi- 
ment suspensions,  which  tend  to  be  wedge-shaped. 
High  concentration  produced  more  uniform  bed 
thickness,  and  shorter,  thicker  beds.  Increases  in 
lock  height  and  length  increased  bed  thickness 
almost  equally.  If  all  other  variables  were  held 
constant,  bed  thickness  was  directly  proportional 
to  grain  size.  The  dimensionless  ratio  of  the  square 
of  bed  thickness  divided  by  the  volume  of  suspen- 
sion was  found  to  be  directly  proportional  to  the 
dimensionless  ratio  of  settling  velocity  divided  by 
the  speed  of  the  head  of  the  current.  The  'constant' 
in  the  regression  equation  appears  to  depend 
mainly  on  the  sediment  concentration.  The  experi- 
mentally determined  equation  gives  plausible 
values  for  turbidity  current  velocities  when  extrap- 
olated to  scales  over  a  million  times  larger  than 
those  of  the  experiments.  (Author's  abstract) 
W90-01099 
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OBSERVED  PARAMETERS  I'OR  TURBIDITY- 
CURRENT  FLOW  IN  CHANNELS,  RESERVE 
FAN,  LAKE  SUPERIOR. 

National      Bureau     of     Oceanography,     Qingdao 

(China).  First  Inst,  of  Oceanography. 

W  R   Normark. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol 

59,  No.  3,  p  423-431,  May  1989.  3  fig,  3  tab,  17  ref. 

Descriptors:  *Mine  wastes,  "Lake  Superior,  'Tur- 
bidity currents,  'Sediment  transport,  'Deltas, 
'Channel  flow,  'Lake  sediments,  Current  meters, 
Flowmeters,  Flow  velocity,  Flow  measurement, 
Channel  morphology,  Submarine  canyons,  Sedi- 
mentary structures,  Mine  wastes,  Particle  size, 
Flow  characteristics,  Industrial  wastes,  Minnesota. 

Fine-grained  tailings  discharged  from  a  taconite- 
ore  processing  operation  near  the  shore  of  Lake 
Superior  produced  turbidity  currents  that  trans- 
ported the  sediment  from  a  small  delta  into  deep 
water  at  Silva  Bay,  Minnesota.  Deposition  over 
nearly  20  years  produced  a  sublacustrine  fan  with 
two  prominent  channels.  During  1972  and  1973,  a 
current  meter  anchored  five  meters  above  the  lake 
floor  adjacent  to  one  of  the  channels  recorded 
episodic  turbidity-current  flow  events  lasting  as 
long  as  two  weeks.  To  understand  flow  parameters 
for  turbidity  currents  better,  a  short-term  experi- 
ment within  a  channel  on  Reserve  Fan  in  1975 
measured  those  variables  not  previously  directly 
observed  for  channelized  turbidity  currents:  flow 
thickness,  flow  density,  and  concurrent  velocity. 
The  observed  flow  thickness,  approximately  16 
meters,  is  nearly  four  times  the  channel  depth. 
Calculations  using  the  average  flow  speeds  (eight 
to  twelve  centimeters  per  second)  and  the  dilute 
concentration  of  the  flow  as  measured  during  the 
experiment  yield  a  value  for  the  drag  coefficient 
that  is  in  remarkable  agreement  with  estimated 
values  commonly  used  for  deriving  speeds  of  tur- 
bidity currents  using  dimensions  of  submarine 
channels  and  properties  of  the  sediments.  (Author's 
abstract) 
W90-01100 


TIDAL  CURRENT  RIDGES  IN  THE  SOUTH- 
WESTERN YELLOW  SEA. 

National     Bureau     of    Oceanography,     Qingdao 

(China).  First  Inst,  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 
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STORM-DOMINATED  SEDIMENTATION  ON 
THE  INNER  SHELF  OF  THE  CANADIAN 
BEAUFORT  SEA. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Atlantic  Geoscience  Centre. 
P.  R.  Hill,  and  O.  C.  Nadeau. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  455-468,  June 
1989.  13  fig,  1  tab,  26  ref. 

Descriptors:  'Continental  shelf,  'Coastal  waters, 
'Canada,  'Sedimentation,  'Storms,  'Fluvial  sedi- 
ments, Suspended  sediments,  Waves,  Tides,  Water 
currents,  Physiographic  balance,  Particle  size, 
Sand,  Silt,  Wave  action,  Water  depth,  Wave 
height. 

Sedimentation  on  the  inner  shelf  of  the  Canadian 
Beaufort  Sea  results  from  a  complex  interaction  of 
sediment  supply,  fluvial  discharge,  waves,  tides, 
currents,  and  physiography.  The  inner  shelf  is 
characterized  by  a  succession  of  near-surface  fine- 
grained facies  changes.  Seaward  of  shoreface  sands 
and  silts,  these  facies  are  related  to  wave  action  at 
the  seabed.  The  massive  to  graded  medium  to 
thick-bedded  facies  occurs  between  water  depths 
of  4.2  and  5.5  meters  and  is  interpreted  to  result 
from  resuspension  events  by  waves  during  storms. 
A  nearbed  region  of  suspended  sediment  concen- 
tration (SSC),  observed  near  the  five-meter  iso- 
bath, increased  in  concentration  during  moderate 
storms.  Time  series  of  nearbed  SSC  and  wave 
heights  in  5  9  meters  of  water  recorded  rapid  resu- 
spension resulting  in  SSC  values  of  4,000  milli- 
grams per  liter  during  a  severe  storm.  The  thin- 
bedded  silt  and  clay  facies  found  shoreward  of  this 
resuspension  zone  is  interpreted  to  result  from 
attenuation    of   wave   energy    in    the    resuspension 


zone.  The  amount  of  resuspension  decreases  shore- 
ward, resulting  in  thinner  redeposited  beds  Sea- 
ward of  the  resuspension  zone,  the  frequency  of 
bottom  resuspension  decreases  with  increasing 
water  depth,  reflecting  the  lower  frequen< 
very  large  storm  waves.  This  is  reflected  in  the 
deeper  water  facies  where  bioturbated  clay  be- 
comes the  dominant  facies,  with  thin  silt  beds 
representing  infrequent  bottom  resuspension 
during  the  largest  storms  (Author's  abstract) 
W90-0I102 


ESTIMATION  OF  THE  SURFACE  RUNOFF 
AND  ITS  SUSPENDED  LOAD  IN  SOME 
MAJOR  WORLD  RIVER  BASINS  (ESTIMA- 
TION DE  L'ECOULEMENT  SUPERFICIEL  ET 
DE  SA  CHARGE  EN  SUSPENSION  SUR  QUEL- 
QUES  GRANDS  BASSINS  FLUVIAUX  DU 
MONDE). 

Centre    National    de    la    Recherche    Scientifique, 
Strasbourg  (France).  Centre  de  Sedimentologie  et 
de  Geochimie  de  la  Surface. 
For  primary  bibliographic  entry  see  Field  2E. 
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DETERMINATION  OF  DI-  AND  TRIBUTYL- 
TIN  IN  SEDIMENT  AND  MICROBIAL  BIO- 
FILMS  USING  ACIDIFIED  METHANOL  EX- 
TRACTION, SODIUM  BOROHYDRIDE  DERI- 
VATIZATION  AND  GAS  CHROMATOGRA- 
PHY WITH  FLAME  PHOTOMETRIC  DETEC- 
TION. 

Maryland  Univ.,  College  Park.  Dept.  of  Chemistry 
and  Biochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-01280 


MASS  TRANSPORT  VELOCITY  IN  MUD 
LAYER  DUE  TO  PROGRESSIVE  WAVES. 

Central  Research  Inst,  of  Electric  Power  Industry, 

Chiba  (Japan). 

T.  Sakakiyama,  and  E.  W.  Bijker. 

Journal   of  Waterway,   Port,   Coastal   and   Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  115,  No.  5,  p 

614-633,   September    1989.    15   fig,    1    tab,    11    ref, 

append. 

Descriptors:  'Silting,  'Sediment  transport,  'Mud, 
'Wave  action,  'Mud-water  interfaces,  'Channel 
accretion,  'Harbors,  'Sedimentation,  Mass  trans- 
fer, Hydrodynamics,  Kaolinite,  Linear  program- 
ming, Shear  tests,  Shear  stress,  Model  testing,  Vis- 
cosity. 

The  dynamics  of  soft  mud  layers  due  to  waves  is  of 
great  importance  for  sedimentation  processes  in 
approach  channels  and  harbors.  The  mass  trans- 
port in  the  mud  layer  is  described  both  theoretical- 
ly and  experimentally.  The  theoretical  model  to 
estimate  the  mud  mass  transport  is  developed  on 
the  basis  of  the  linear  wave  theory  and  of  Newto- 
nian fluid.  The  experiments  are  performed  by  using 
the  mixture  of  kaolinite  and  water,  which  behaves 
like  a  Bingham  fluid.  The  present  experimental 
results  show  the  nonlinearities  of  the  mass  trans- 
port in  the  mud  layer  and  of  the  attenuation  of  the 
surface  mud  height,  which  are  due  to  the  relation- 
ship between  shear  stress  and  shear  rate  of  the 
mud.  These  are  discussed  through  the  comparison 
with  the  results  by  the  model.  It  is  also  found  that 
the  present  model  can  be  used  to  evaluate  the  mud 
mass  transport  by  giving  it  a  pertinent  apparent 
viscosity  of  mud,  which  is  estimated  by  the  shear 
rate  in  the  orbital  motion.  (Author's  abstract) 
W90-01341 


IN  SITU  ACOUSTIC  MEASUREMENTS  OF 
MARINE  GRAVEL  THRESHOLD  AND  TRANS- 
PORT. 

Proudman  Oceanographic  Lab.,  Birkenhead  (Eng- 
land). 

P.  D.  Thome,  J.  J.  Williams,  and  A.  D. 
Heathershaw. 

Sedimentology  SEDIAT,  Vol.  36,  No.  1,  p  61-74, 
February  1989.  10  fig,  2  tab,  36  ref. 

Descriptors:  'Turbulent  flow,  'Bed-load  dis- 
charge, 'Sediment  transport,  'Instrumentation, 
'Flow  measurement,  'Gravel,  'Acoustics.  Verti- 


cal How.  Flow  chai  '.Ids  number, 

T  ida)  hydraulics,  Boundary  layers   Current 
Parlick      /      '  ras,  Sampling,  V'. 

stress. 

Measurements  of  the  nearbed  turbulent  current 
(low  and  the  bed  load  transport  ol  marine  gravel 
have  been  made  over  three  tidal  cycle*,  in  order  to 
better  investigate  the  turbulent  horizontal  and  ver- 
tical flow  components  together  with  the  instanta- 
neous Reynolds  stresses  above  a  gravel  bed  The 
turbulence  in  the  bottom  boundary  layer  was  meas- 
ured using  two  electromagnetic  current  meter*, 
and  the  gravel  transport  was  measured  using  a 
passive  acoustic  system  which  monitored  the  inter- 
particle  collision  noise  of  locally  mobile  material. 
Visual  estimates  of  bed  load  were  al*>  obtained 
with  an  underwater  7  V  camera  The  acoustic 
technique,  unlike  a  conventional  bed  load  sampler, 
has  allowed  estimates  of  transport  to  be  obtained 
with  a  temporal  resolution  comparable  with  the 
turbulence  data  collected  This  has  enabled  a  de- 
tailed comparison  to  be  made  between  the  turbu- 
lent flow  and  the  sediment  response  to  the  instanta- 
neous flow  conditions  The  results  of  the  study 
show  that  of  the  turbulent  bursting  events  which 
contribute  towards  the  Reynolds  stress,  only  the 
sweeps  and  outward  interactions  play  a  significant 
role  in  the  transport  of  coarse  sedimentary  materi- 
al. The  measurements  show  that  it  is  the  instanta- 
neous increases  in  the  horizontal  turbulent  velocity 
fluctuations  that  generate  excess  shear  stresses 
which  drive  the  transport  process.  (Author's  ab- 
stract) 
W90-01357 


DEPOSITIONAL  PROCESSES  ON  AN  AN- 
CIENT AND  MODERN  MUDDY  SHELF, 
NORTHERN  CALIFORNIA. 

Washington   Univ.,   Seattle.    Dept.   of  Geological 

Sciences. 

E.  L.  Leithold. 

Sedimentology  SEDIAT.  Vol.  36,  No.  2,  p  179- 

202,  April  1989.  16  fig,  2  tab,  64  ref. 

Descriptors:  'Paleosedimentology,  'Sedimenta- 
tion, 'Deposition,  'Mud,  'Aquatic  environment, 
'Sediment  distribution.  River  systems.  Floods, 
Flood  discharge,  Coastal  plains.  Storms,  Clays, 
Silt,  Silting,  Sediment  transport,  Sedimentary 
structures,  Particle  size,  California. 

The  modern  Eel  River  shelf  and  analogous  Pleisto- 
cene Rio  Dell  Formation  in  northern  California 
provide  an  ideal  opportunity  to  combine  the  ad- 
vantages of  studying  a  modern  environment  with 
those  of  studying  an  ancient  sequence,  and  thereby 
enables  further  understanding  of  muddy-shelf 
processes.  Both  large-scale  sediment  distribution 
patterns  and  small-scale  stratigraphy  on  the  shelf 
indicate  that  river  floods  play  an  important  role  in 
sediment  accumulation,  even  on  a  high-energy, 
'storm-dominated'  coast.  Detailed  examination  of 
the  Rio  Dell  Formation  deposits  provides  insight 
into  the  nature  and  role  of  various  processes  on 
both  the  ancient  and  modern  shelf.  Muddy  facies 
of  the  Rio  Dell  sequence  are  characterized  by 
bioturbated,  clayey  silts,  interbedded  with  event 
layers  of  several  types.  Clay-rich  silt  layers  are 
interpreted  as  flood  deposits  and  physically  strati- 
fied, coarse-silt  layers  are  interpreted  to  record 
transport  and  deposition  of  coarse  silt  on  the  mid- 
shelf  during  storms.  Sediment  transport  calcula- 
tions and  consideration  of  grain-size  distributions 
of  bioturbated  sediments,  which  form  the  bulk  of 
the  Rio  Dell  sequence,  suggest  that  these  sediments 
are  the  result  of  biological  homogemzation  of  the 
fine-grained  flood  deposits  and  of  the  coarser- 
grained  storm  deposits.  The  results  of  this  study  in 
general  indicate  that  fine-grained  shelf  deposits  do 
preserve  a  distinguishable,  if  subtle,  record  of 
depositional  processes.  (Author's  abstract) 
W90-01358 


BEDLOAD  TRANSPORT  OF  MUD  AS  PEDO- 
GENIC  AGGREGATES  IN  MODERN  AND  AN- 
CIENT RIVERS. 

Ottawa  Univ.  (Ontario).  Dept.  of  Geology. 

B.  R.  Rust,  and  G.  C.  Nanson. 

Sedimentology  SEDIAT,  Vol.  36,  No.  2.  p  291- 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


306,  April  1989.  10  fig,  62  ref. 

Descriptors:  *Paleosedimentology,  'Sedimenta- 
tion.  *Mud,  'Aggregates,  'Bed-load  discharge, 
•Sediment  transport,  Flood  plains,  Clays,  Climates, 
Soil  environment,  River  wash,  Paleosols,  Paleocli- 
matology,  Paleohydrology,  Connecticut,  Canada, 
Australia. 

Most  fluvial  systems  transport  mud  in  suspension. 
Abundant  sand-sized  mud  aggregates  in  the 
Cooper  and  Diamantina  Rivers,  Lake  Eyre  Basin, 
Australia,  are  attributed  to  bed  load  transport  of 
aggregates  formed  in  deeply-cracked  floodplain 
soils.  The  conditions  required  for  formation  of 
pedogenic  mud  aggregates  are:  (1)  abundant  clay 
containing  at  least  minor  swelling  clay,  and  (2)  a 
tlimate  with  at  least  seasonally  hot  dry  periods. 
The  worldwide  distribution  of  these  soils  (verti- 
sols)  suggests  that  a  significant  amount  of  mud  is 
ransported  as  pedogenic  aggregates  by  modern 
rivers.  Ancient  analogs  in  which  mud  aggregates 
and  vertisol  profiles  have  been  recognized  are  the 
Jurassic  East  Berlin  Formation  (Connecticut)  and 
the  Carboniferous  Maringouin  Formation  (New 
Brunswick  and  Nova  Scotia,  Canada).  The  domi- 
nant red  mudstones  of  these  formations  are  inter- 
preted as  mainly  bed  load  sediments  deposited  by 
sheet  floods  in  semi-arid  paleoclimates.  The  Trias- 
sic  Hawkesbury  Sandstone  (NSW,  Australia)  also 
contains  sand-sized  mudstone  aggregates,  thought 
to  be  pedogenic,  but  its  paleosol  and  other  facies 
point  to  formation  in  a  wetter  paleoclimate.  The 
indications  are  that  bed  load  transport  of  mud  as 
pedogenic  aggregates  was  as  significant  a  process 
in  ancient  rivers  as  it  is  at  present.  (Author's  ab- 
stract) 
W90-01359 


SEDIMENTOLOGY  AND  ORIGIN  OF  DEPOS- 
ITS FROM  A  SMALL  ICE-DAMMED  LAKE, 
LEIRBREEN,  NORWAY. 

ARC  Western  Ltd.,  Shrewsbury  (England). 

R.  Donnelly,  and  C.  Harris. 

Sedimentology  SEDIAT,  Vol.  36,  No.  4,  p  581- 

600,  August  1989.  21  fig,  1  tab,  41  ref. 

Descriptors:  'Sedimentation,  *Glaciohydrology, 
•Glacial  lakes,  *Glacial  sediments,  *Lake  sedi- 
ments, *Iced  lakes.  Sedimentary  structures,  Ripple 
marks,  Sand,  Silt,  Water  circulation,  Sediment  dis- 
tribution, Seasonal  variation,  Ice  pressure,  Com- 
pressive strength,  Deformation,  Icebergs,  Norway. 

Recently,  proglacial  lacustrine  sediments  were  ex- 
posed by  the  drainage  of  a  small  ice-dammed  lake 
Dasin  at  Leirbreen,  central  Jotunheimen,  Norway, 
rhe  dominant  facies  include  ripple-laminated,  mas- 
iive  and  horizontally-stratified  sands,  massive  and 
lorizontally-laminated  silts,  and  irregularly-lami- 
lated  fine  sands  and  silts.  The  major  control  on 
ake  circulation  and  the  nature  and  distribution  of 
hese  facies  was  an  underflow  driven  by  a  subgla- 
:ial  meltwater  stream  which  formed  the  major  lake 
nput.  Although  much  of  the  sedimentary  sequence 
ndicates  a  pulsatory  input,  the  proximal  character 
)f  this  small  lake  prevented  the  development  of 
:lassic  varved  silts.  Compressional  deformation  of 
horeline  sediments  was  due  to  winter  lake  ice 
msh.  Other  deformational  processes  included  the 
founding  of  icebergs,  water  escape  and  syn-sedi- 
nentary  downslope  collapse.  Observations  from  an 
idjacent  small  ice-marginal  lake  at  Leirbreen  pro- 
'lde  support  for  several  of  the  inferences  drawn 
rom  the  sediments  of  the  former  ice-dammed  lake. 
Author's  abstract) 
V90-01360 


:OMPARISON  OF  TWO  GRAVITY  CORING 
)EVICES  FOR  SEDIMENTATION  RATE 
MEASUREMENT  BY  PB210  DATING  TECH- 
NIQUES. 

Vashington  Univ.,  Seattle.  Lab.  of  Radiation  Ecol- 

«y. 

^.  E.  Nevissi,  G  J.  Shott,  and  E.  A.  Crecelius 
lydrobiologia  HYDRB8,  Vol.  179,  No.  3,  p  261- 
69,  July  28  1989.  4  fig,  2  tab,  17  ref. 

)escriptors:  'Samplers,  *Lead  isotopes,  *Core 
amplers,  *Cores,  'Sedimentation  rates,  'Sampling, 
Radioactive     dating,     Puget     Sound,     Sediment 


depth,  Core  shortening,  Cross-calibration,  Coring 
devices. 

Marine  sediment  cores  were  collected  in  Puget 
Sound  using  a  7.6  cm  diameter  corer  and  a  15  x  15 
cm  square  cross-section  corer.  The  cores  were 
dated  by  the  Pb210  method  and  sedimentation 
rates  and  depth  of  sediment  mixed  layers  were 
compared.  The  shortening  of  sediment  cores  is  an 
artifact  of  coring  processes  and  occurs  to  some 
extent  in  almost  any  type  of  coring  device.  The 
core  shortening  affects  the  sediment  rate  measure- 
ments and  it  is  independent  of  any  dating  model 
used.  The  results  show  that  the  sedimentation  rates 
and  the  depth  of  sediment  mixed  layers  obtained 
from  the  small  diameter  corer  are  2-3  times  smaller 
that  the  corresponding  values  obtained  for  large 
cross-section  corer.  The  large  diameter  corer  also 
induces  core  shortening  and  distortion  of  sedimen- 
tation rate  that  can  be  measured  against  a  third 
corer.  A  cross-calibration  of  coring  techniques 
seems  necessary  to  correlate  sedimentation  rates 
obtained  using  different  devices.  (Author's  ab- 
stract) 
W90-01376 


RUNOFF    AND    EROSION     IN    CLEARINGS 

FOLLOWING    CUTTING    OF    THE    HUMID 

TROPICAL     FOREST     (ECOULEMENTS     ET 

EROSION   SOUS   PRAIRIES   ARTIFICIELLES 

APRES  DEFRICHEMENT  DE  LA  FORET  TRO- 

PICALE  HUMIDE). 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Cayenne  (French  Guiana). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01443 


TEST  OF  AN  ERODIBILITY  RATING  SYSTEM 
FOR  THE  FOOTHILLS  OF  CENTRAL  ALBER- 
TA, CANADA. 

National  Agrarian  Univ.,  Lima  (Peru).  Dept. 
Manejo  Forestal. 

C.  A.  Llerena,  H.  Zhang,  and  R.  L.  Rothwell. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167 
1987.  p  155-161,  3  fig,  1  tab,  15  ref. 

Descriptors:  'Erosion  hazards,  'Soil  erosion, 
'Forest  hydrology,  'Infiltration  rate,  Erosion 
rates,  Model  studies. 

A  proposed  method  of  erosion  hazard  rating,  based 
on  infiltration  rates  of  forest  cover-soil  associations 
as  erodibility  indicators,  was  assessed  against  meas- 
ured soil  loss  using  natural  and  artificial  rainfall. 
Both  testing  methods  indicated  similar  rates  of 
erosion  for  the  forest  cover-soil  associations  tested. 
Comparison  of  the  erosion  hazard-ranked  areas  to 
those  ranked  on  measured  erosion  showed  poor 
agreement.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01446 


PERFORMANCE  OF  GULLY  EROSION  CON- 
TROL MEASURES  IN  SOUTHEASTERN  NIGE- 
RIA. 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 

For   primary   bibliographic   entry   see   Field   4D 

W90-01447 


POSSIBLE  HYDROLOGICAL  AND  GEOMOR- 
PHOLOGICAL  CHANGES  DUE  TO  ALTER- 
ATION OF  FOREST. 

Kyoto  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01448 


RECOVERY  OF  A  NEW  MEXICO  DRAINAGE 
BASIN  FROM  A  FOREST  FIRE. 

New  Mexico  State  Univ.,  Las  Cruces.   Dept.  of 
Civil  Engineering. 
S.  Bolin,  and  T.  J.  Ward. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
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1987.  p  191-198,  4  fig,  1  tab,  5  ref. 

Descriptors:  'Soil  erosion,  'Forest  hydrology, 
'Erosion,  'Forest  fires,  'Suspended  sediments, 
New  Mexico,  Catchment  areas,  Runoff. 

New  Mexico  is  a  semiarid  state  with  essentially  all 
surface  water  originating  as  runoff  from  forested 
drainage  basins.  When  these  basins  are  disturbed 
by  natural  or  manmade  events,  a  vital  part  of  the 
state's  water  resource  is  affected.  In  1977,  a  fire 
burned  60%  of  45.33  sq  km  forested  basin  in  north- 
ern New  Mexico.  Following  the  fire,  water  dis- 
charge was  high  and  erratic.  Peak  flow  was  100 
times  greater  than  the  pre-fire  levels.  Suspended 
sediment  concentrations  immediately  following  the 
fire  were  as  high  as  98,800  mg/L.  Two  yrs  after 
the  fire,  peak  sediment  concentrations  dropped  to 
<  600  mg/L.  In  the  first  two  yrs  after  the  fire,  an 
estimated  23  290  tons  of  sediment  were  removed 
from  the  basin  compared  to  10  tons  over  the  next 
two  yrs.  Analyses  showed  that  the  sediment  yield 
began  as  a  transport-limited  phenomenon,  but 
eventually  returned  to  a  more  typical  supply-limit- 
ed situation.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01450 


INFILTRATION  AND  REDISTRIBUTION  OF 
OVERLAND  FLOW  AND  SEDIMENT  ON  A 
LOW  RELIEF  LANDSCAPE  OF  SEMI-ARID 
TROPICAL  QUEENSLAND. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01451 


EFFECT  OF  DIFFERENT  TYPES  OF  FOREST 
MANAGEMENT  ON  THE  TRANSFORMATION 
OF  RAINFALL  ENERGY  BY  THE  CANOPY  IN 
RELATION  TO  SOIL  EROSION. 

Silsoe  Coll.  (England).  Dept.  of  Field  Engineering. 
For  primary  bibliographic  entry  see  Field  4D 
W90-01452 


STUDIES  ON  THE  HYDROLOGICAL  PROC- 
ESSES IN  THE  FOREST  DRAINAGE  BASINS 
OF  THE  WESTERN  GHATS  OF  INDIA. 

Centre   for   Water    Resources   Development   and 

Management,  Calicut  (India). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01453 


AMOUNT  OF  RUNOFF  AND  SOIL  LOSSES 
FROM  VARIOUS  LAND-USE  SAMPLING 
PLOTS  IN  SAKOLNAKORN  PROVINCE, 
THAILAND. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01454 


DEFORESTATION  AND  EROSION  IN  THE 
NEPALESE  HIMALAYA -IS  THE  LINK  MYTH 
OR  REALITY. 

Land    Capability    Consultants    Ltd.,    Cambridge 
(England). 
W.  J.  H.  Ramsay. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167 
1987.  p  239-250,  1  tab,  49  ref. 

Descriptors:  'Deforestation,  'Soil  erosion,  'Hima- 
layan Mountains,  'Nepal,  'Erosion,  Landslides. 
Reviews,  Sediments. 

Despite  numerous  popular  accounts,  data  on  ero- 
sion processes  in  the  Himalaya  are  scarce  and 
unreliable.  Quantitative  studies  of  mass  wasting 
and  surface  erosion  in  Nepal  are  reviewed.  The 
literature  reveals  a  consensus  that  in  Nepal  erosion 
rates  are  naturally  very  high,  mass  wasting  is  the 
dominant  hillslope  process,  and  geological  factors 
are  the  most  important  determinants  of  slope  stabil- 
ity. Deforestation  is  linked  to  surface  erosion,  gul- 
lying and  shallow  (<  or  =  3  m  deep)  landslides. 
Locally  this  soil  loss  is  important  agriculturally. 


K 


Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


Currently  there  is  no  evidence  to  link  deforestation 

to  the  large,  complex  slope  failures  which  mobilizi 

most    sedimenl     (See    also    W90-01432)    (Author's 

abstraet) 

W90-01455 


GEOMORPHIC  AND  VEGETATIVE  RECOV- 
ERY PROCESSES  ALONG  MODIFIED  TEN- 
NESSEE STREAMS:  AN  INTERDISCIPLINARY 
APPROACH  TO  DISTRIBUTED  FLUVIAL  SYg. 
TEMS. 

Geological  Survey,  Nashville,  TN. 
For   primary   bibliographic   entry   see    Field   6G. 
W90-01456 


REFORESTATION:  ON-SITE  EFFECTS  ON 
HYDROLOGY  AND  EROSION,  EASTERN 
RAUKUMARA  RANGE,  NEW  ZEALAND. 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01477 


SIMULATION  OF  WATER  FLOW  AND  SOIL 
EROSION  PROCESSES  WITH  A  DISTRIBUT- 
ED PHYSICALLY-BASED  MODELLING 
SYSTEM. 

Dansk  Hydraulisk  Inst.,  Hoersholm. 
B.  Storm,  G.  H.  Jorgensen,  and  M.  Styczen. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  595-608,  7  fig,  17  ref. 

Descriptors:  *Soil  erosion,  'Model  studies,  'Rain- 
fall-runoff relationships,  *Runoff,  'Surface  flow, 
*Hydrologic  models,  Splash  detachment,  Sediment 
transport,  SEM/SHE  model,  Hydrographs,  Depo- 
sition. 

A  new  soil  erosion  model  (SEM)  which  has  been 
developed  based  on  a  physical  description  of  the 
involved  processes  is  described.  The  SEM  model 
includes  the  processes  of  splash  detachment  of  soil 
by  rainfall,  net  transport  of  detached  soil  by  over- 
land flow,  overland  flow  detachment  and  net  trans- 
port, and  net  erosion/deposition  within  each  model 
grid  square.  SEM  has  been  incorporated  as  a  sepa- 
rate component  in  the  physically-based,  distributed 
hydrological  modelling  system  SHE.  The  SEM/ 
SHE  model  complex  has  been  tested  on  a  small 
research  catchment  with  an  area  of  5.6  ha  in  the 
United  States,  and  applied  to  two  upland  catch- 
ments in  Thailand  of  45  sq  km  and  138  sq  km. 
Agreement  between  the  simulated  and  observed 
hydrographs  and  sediment  yield  were  good.  One 
of  the  strengths  of  the  SEM/SHE  system  is  the 
ability  to  display  spatial  and  temporal  quantities 
such  as  the  phreatic  surface  level  and  net  erosion/ 
deposition.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01488 


CRITICAL  PRECIPITATION  CONDITIONS 
FOR  LANDSLIDE  AND  TREE  RING  RE- 
SPONSES IN  THE  ROKKO  MOUNTAINS, 
KOBE,  JAPAN. 

Kobe  Univ.  (Japan).  Graduate  School  of  Science 
and  Technology. 

K.  Kashiwaya,  T.  Okimura,  and  T.  Kawatani. 
IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  191-197,  7  fig,  7  ref. 

Descriptors:  'Rainfall  variability,  'Paleohydro- 
logy,  'Climatology,  'Landslides,  'Dendrochrono- 
logy, Debris  flows,  Spectral  analysis,  Japan. 

Heavy  rainfall  in  the  vicinity  of  the  Rokko  Moun- 
tains, Kobe,  can  cause  landslides  and  debris  flows. 
Analysis  of  the  annual  summation  of  heavy  rainfall 
(over  100  mm/da)  shows  that  the  rainfall  has  domi- 
nant periodicities  at  about  30,  10-13  and  5-7  yrs, 
and  that  the  maximum  yrs  of  a  harmonic  function 
with  the  periods  correspond  with  severe  landslides 


and  debris  flows   Analytical  results  ol  tree  rings  in 

tin  distrii  i  indii  ati   that  thi 

ring  width  have  a  dominant 

i     <  rou    pectral  anal .  i    I  the  rainfall 

and  the  ring  width  shows  high  coherency  in  the 
periodicity  ol  about    10  yrs    (See  also  W90-O1537) 

(Auiii'ji  '.  abstrai  t) 

W90-OI554 


IMPACT    OF    CLIMATE    CHANGE    ON     MIL 

MORPHOLOGY  OF  RIVER  BASINS 

For  primary  bibliographic  entry  see  Field  2E. 

W90-OI565 


IS  THE  LARGEST  NORTH  AMERICAN  SI  H- 
ARCTICSAND  DUNE  DISAPPEARING. 

Saskatchewan  Research  Council,  Saskatoon 
J.  Whiting,  and  E.  Wheaton. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No 
168,  1987.  p  339-353,  5  fig,  19  ref. 

Descriptors.  "Climatology,  'Geomorphology, 
'Dunes,  'Sand,  'Saskatchewan,  'Aeolian  soils, 
•Aeolian  deposits,  Climates,  Geology,  Hydrology, 
Geohydrology,  Anthropogenic  effects,  Parabolic- 
dunes,  Groundwater,  Geologic  fractures. 

The  Athabasca  Sand  Dunes  in  northern  Saskatche- 
wan are  the  largest  active  dune  complex  in  Arctic 
North  America  and  the  largest  area  of  open  sand  in 
the  world  at  this  northern  latitude.  The  aeolian 
environment  is  controlled  by  climatic,  geologic, 
morphologic,  hydrologic,  geohydrologic,  pedolo- 
gic,  botanic,  zoologic,  anthropogenic  and  temporal 
factors.  Each  of  these  factors  acts  through  a 
number  of  attributes  which  interact  with  one  an- 
other. While  such  interactions  of  various  factors 
are  complex,  a  number  of  elements  dominate  in  this 
area.  Parabolic  dunes  develop  in  this  area  from 
moist  sand.  The  oldest  dunes  are  oriented  to  the 
south  and  are  stabilized  with  a  northwesterly  ori- 
entation. This  orientation  is  counter  to  the  present- 
ly occurring  westerly  winds  The  newer  dunes  are 
in  an  easterly  alignment.  The  difference  in  orienta- 
tion and  level  of  groundwater  has  been  related  to 
the  horst  and  graben  features  of  the  underlying 
Sandstone  bedrock.  In  response  to  lowering  of  the 
level  of  Lake  Athabasca,  the  rivers  have  become 
entrenched  and  angulated.  The  present  level  of 
Lake  Athabasca  straddles  a  fault  block  step  which 
is  not  horizontal.  The  present  active  dunes  are 
located  against  the  rise  of  the  fault  step  and  are 
some  70-100  m  thick.  The  sand  dune  complex  is  in 
an  uneasy  equilibrium  between  the  combined  ero- 
sive action  of  the  wind  and  water  on  one  hand  and 
the  stabilizing  actions  of  groundwater  and  vegeta- 
tion on  the  other  hand.  Man  has  also  induced 
changes  with  the  introduction  of  hydro-electric 
dams  hundreds  of  km  away,  starting  forest  fires  on 
and  near  the  dunes  and  driving  vehicles  over  the 
dunes.  (See  also  W90-01537)  (Author's  abstract) 
W90-01567 


TRANSPORT    OF    SUSPENDED    SOLIDS    IN 
SEWERS. 

Witteveen  and  Bos.  Deventer  (Netherlands). 

For   primary   bibliographic   entry   see   Field   5D. 

W90-01636 


HYDROLOGICAL  IMPACT  OF  URBANIZA- 
TION-^ STUDY  OF  THE  PALMIET  RIVER  IN 
METROPOLITAN  DURBAN,  SOUTH  AFRICA. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01676 


MULTICOMPARTMENT  MODEL  OF  SUS- 
PENDED MATTER  TRANSPORT  IN  SURFACE 
BODIES  OF  WATER  (MULTIKOMPARTI- 
MENT-MODELL  FUR  DEN  TRANSPORT  VON 
STOFFEN  IN  OBERFLAECHENGEWAESERN). 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
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COOPERATION     FOB     RECREATION     AND 
SIREAMBANK       RETENTION~THI        MOGA 
COI  NTY1  '■  I'l  I'll  Nl  I 
rioga  County  Planning  Boari  ny 

For   primary    bibliographic   entry    see   Field   4D. 
W90-O1926 
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SIMPLE   I  II  ORIMEIRIC   DE  I  ERMI NATION 

Ol     I  N/.VMATIC  ACTIVITIES   IN   \|VO    \ND 

OF  THE  BIOMASS  fDNA)  ON   MKROMIER 

PLATES  (KATIONELLE  I  ELORIMEIRISCHE 

BESTIMMUNG    \ON    ENZYMAK  M\  II  \  M.N 

IN    VIVO    END    DER    BIOMASSE     UNA)   AUFi 

MIKROTITERPI.A  IT  EN). 

Wasserforschung     Mainz     GmbH.     (Germany,  j 

F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-00988 


NUTRIENT     STATUS     OF     THE     SUNDAYS 
RIVER  ESTUARY  SOUTH  AFRICA. 

Port  Elizabeth  Univ   (South  Africa)   Dept.  of  Zo-  ] 

ology. 

For  primary  bibliographic  entry  see  F:eld  2L. 

W90-01006 


EVALUATION  OF  HYDROLOGICAL  AND  BI- 
OLOGICAL  INFLUENCES  ON  C02  FLUXES 
FROM  A  KARST  STREAM. 

Virginia  Univ.,  Charlottesville    Dept.  of  Environ-  • 

mental  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01025 


WATER  CHEMISTRY  AND  ISOTOPE  STUDY 
OF  STREAMS  AND  SPRINGS  IN  NORTHERN 
CHILE. 

Weizmann    Inst,    of   Science.    Rehovoth    (Israel). 

Dept  of  Isotope  Research. 

M   Magaritz.  R.  Aravena.  H.  Pena,  O.  Suzuki,  and 

A.  Grilli. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 

p  323-341,  Jun  1989.  9  fig,  3  tab,  21  ref. 

Descriptors:  'Streams.  'Springs,  'Meteoric  water, 
'Water  chemistry.  'Geochemistry,  'Isotope  stud- 
ies,   'Andes   Mountains,   'Chile,   Snow.   Altitud 
Salinity.  Minerals.  Sodium,  Potassium.  Chloride 
Calcium,  Silicates,  Sulfides.  Sulfates,  Floods. 

The  relationship  between  the  stable  isotopic 
chemical  composition  of  rain,  spring,  and  stre 
water  was  studied  in  the  high  Andes  of  norther 
Chile.  The  isotopic  pattern  of  the  springs  is  mainly 
a  reflection  of  the  altitude  of  their  recharge  are 
however,  processes  that  occur  during  snow  melt- 
ing seem  to  play  a  major  role  in  the  high-altitud 
springs.  The  streams  show  patterns  similar  to  th 
springs  in  the  higher  part  of  the  basins,  but  their 
isotopic  composition  is  modified  along  the  rive 
course,  due  mainly  to  evaporation.  The  differenc 
in  chemical  composition  between   the  springs 
high  and  intermediate  elevations  reflects  the  dur; 
tion  of  water-rock  interaction.  The  best  parameter 
to  trace  this  length  of  travelling  time  is  the  Na/K 
ratio,  which  increases  as  a  result  of  removal  of  I 
into  alteration  minerals  (K-silicates).  The  Na/C 
ratio   increases   with   salinity   in   springs   and  de 
creases  in  stream  water.  This  reflects  the  differen 
sources  of  salt,  whereas  the  main  source  of  salts  in 
spring  water  is  the  dissolution  of  silicate  and  su 
fide  minerals.   Halite  accumulations  close  to  th 
surface   is   the   main   salt   source   in   the   strean 
During  floods  the  stream  water  chemical  charac- 
teristics change,  Na/Cl  increases  with  decrease' 
salinity  and  Na/K  decreases.  (Author's  abstract) 
W90-01034 
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VARIATIONS  IN  CONCENTRATIONS  OF 
AQUEOUS  ALUMINIUM  AND  OTHER  CHEM- 
ICAL SPECIES  DURING  HYDROLOGICAL 
EPISODES  AT  BIRKENES,  SOUTHERNMOST 
NORWAY. 
,  Senter  for  Industriforskning,  Oslo  (Norway). 
H.  M.  Seip,  D.  O.  Andersen,  N.  Christophersen,  T. 
J.  Sullivan,  and  R.  D.  Vogt. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No  1-4 
p  387-405,  Jun  1989.  8  fig,  1  tab,  32  ref. 

Descriptors:  *Acid  rain,  *Acid  rain  effects,  *Path 
of  pollutants,  *Geochemistry,  *Soil  water,  *Water 
chemistry,  'Aluminum,  Catchment  areas,  Stream 
waters,  Minerals,  Hydrogen  ion,  Fluorides,  Chlor- 
ides, Sulfates,  Silica,  Organic  carbon,  Snowmelt, 
Gibbsite,  Kaolinite,  Halloysite,  Jurbanite,  Birkenes, 
Norway. 

Concentrations  of  H(  +  ),  Al  species,  total  fluoride, 
silica,  TOC,  and  major  cations  and  anions  were 
measured  in  stream  water  and  soil  water  in  the 
Birkenes  catchment  during  base-flow  and  high  dis- 
charge hydrological  episodes  from  1984-86.  Snow 
and  meltwater  were  also  sampled  before  and 
during  the  spring  snowmelt  seasons.  During  all  the 
ainfall  and  snowmelt  hydrological  events  for  the  5 
field  periods  analyzed,  the  H(  +  )  concentration 
increased  with  flow,  whereas  inorganic  monomeric 
Al  (including  Al(3  +  )  increased  with  flow  only 
during  episodes  preceded  by  relatively  low  flow 
periods;  during  subsequent  events  inorganic  mono- 
meric Al  remained  nearly  constant  or  even  de- 
creased. Concentrations  of  inorganic  monomeric 
Al  and  H(  +  )  in  soil  water  sampled  under  saturated 
conditions  were  generally  stable  over  time  com- 
pared to  the  variations  for  these  species  in  stream- 
water.  The  considerable  fluctuations  observed  for 
chloride  and  sulfate  concentrations  illustrated  that 
displacement  of  soil  water  occurred.  The  results 
confirm  the  importance  of  hydrological  factors  in 
determining  episodic  Al  response.  Large  variations 
in  the  saturation  indices  show  that  equilibrium  with 
either  Al(OH)3  (gibbsite)  or  A12Si205(OH)4  (kao- 
linite, halloysite)  cannot  control  Al  concentrations 
in  streamwater  at  Birkenes;  the  same  is  true  for 
Al(OH)S04  (jurbanite)  although  the  saturation 
index  for  this  mineral  is  less  variable.  Most  prob- 
ably, different  controlling  mechanisms  predomi- 
nate in  the  different  soil  layers,  producing  different 
chemical  signatures  which  are  picked  up  in  the 
stream  to  varying  degrees  depending  on  hydrologi- 
cal conditions.  (Author's  abstract) 
W90-01037 


DYNAMICS  AND  CONTENT  OF  PHOSPHO- 
RUS   IN    THE    SEDIMENT    OF    SEAGRASS 
MEADOWS  (CONTENIDO  Y  DINAMICA  DEL 
FOSFORO    EN    EL    SEDIMENTO    DE    PRA- 
DERAS  DE  FANEROGAMAS  MARINAS). 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2L 
W90-01055 


GEOCHEMICAL  FEATURES  OF  THE  TER 
RIVER  WATERSHED  (NE  SPAIN). 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

F.  Sabater. 

Oecologia  Aquatica,  Vol.  9,  p  77-87,  December 

1989.  6  fig,  2  tab,  13  ref. 

Descriptors:  *Water  chemistry,  'Geochemistry, 
Ter  River,  'Statistical  analysis,  Spatial  distribu- 
lon,  Chlorides,  Sodium,  Sulfates,  Potassium,  Low 
low,  Reservoirs,  Water  pollution  effects,  Spain 
-hemical  properties. 

rhe  different  major  ion  proportions  which  define 
he  chemical  water  type  in  each  sampling-station 
>f  the  Ter  River  watershed  in  Spain  were  assessed. 
fhe  results  show  that  application  of  multivariate 
statistical  techniques  may  help  in  clustering  the 
lifferent  watershed  with  similar  chemical  proper- 
ies  characterized  by  several  abiotic  factors.  The 
patial  distribution  of  major  dissolved  ions  was  also 
onsidered  in  addition  to  an  approach  to  determin- 
ng  regional  differences  in  solute  levels  of  the  river 
rer  during  low  flow  conditions.  The  conductivity 
ncreases  from  <  100  microS/cm  to  >  1,000 
mcroS/cm  downstream  because  of  salt  accum'ula- 
ion  from  soil  washing  and  also  because  of  human 


activity  leading  to  an  increase  of  chloride,  sodium, 
and  potassium.  Statistical  analysis  based  on  the 
hydrochemical  data  identified  ten  groups  of  sam- 
pling stations.  There  was  a  general  trend  in  all 
sampled  stations  toward  a  drop  in  conductivity 
levels  during  discharge  flow  events.  At  several 
sampling  sites  parameters  such  as  chloride,  sodium, 
sulfate,  and  potassium  showed  a  negative  correla- 
tion with  the  volume  flow.  However,  the  behavior 
pattern  of  these  major  ions  is  different  at  the  sam- 
pling stations  below  reservoirs  and  in  polluted 
sites.  In  the  polluted  sites,  there  are  strong  fluctua- 
tions of  the  parameters  during  low  flow  periods 
(Peters-PTT) 
W90-01057 


NATURE  OF  IRON  AND  MANGANESE  SPE- 
CIES IN  DAM  WATERS. 

Birmingham  Univ.  (England).  School  of  Earth  Sci- 
ences. 

B.  Chiswell,  and  M.  Zaw. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No  3  p 
277-288,  Jul-Sep  1989.  2  fig,  6  tab,  34  ref. 

Descriptors:  'Water  chemistry,  'Chromatography, 
'Manganese,  'Iron,  'Atomic  absorption  spectros- 
copy, Water  analysis,  Spectroscopy,  Speciation, 
Ion  exchange,  Fulvic  acid,  Humic  acids,  Reser- 
voirs. 

The  molecular  weight  (M.W.)  distributions  of  iron 
and  manganese  species  in  dam  water  samples  were 
investigated  by  use  of  gel  filtration,  while  the  ion- 
exchangeable  and  non-ion-exchangeable  fractions 
of  these  metals  were  also  analyzed  by  ion-exchange 
chromatography.  For  the  samples  studied,  more 
than  96%  of  the  manganese  species  present  were 
found  to  be  ion-exchangeable,  while  less  than  35% 
of  iron  species  were  ion-exchangeable.  These  re- 
sults correlated  with  the  finding  that  all  the  manga- 
nese species  had  molecular  weights  less  than  700, 
but  that  the  molecular  weights  of  the  iron  species 
were  mostly  in  excess  of  5000.  Electron  paramag- 
netic resonance  (EPR)  spectroscopy  has  been  used 
to  support  the  findings  that  manganese  is  almost 
totally  present  in  the  form  of  simple  aquated 
Mn(II)ions.  (Author's  abstract) 
W90-01077 


HYDROCHEMICAL    REGIME    AND    WATER 

QUALITY    IN    RESERVOIRS    IN    CENTRAL 

ASIA  (GIDROKHIMICHESKII  REZHIM  I  KA- 

CHESTVO       VODY       VODOKHRANILISHCH 

SREDNEI  AZII). 

Sredneaziatskii  Nauchno-Issledovatel'skii  Inst  Irri- 

gatsii,  Tashkent  (USSR). 

For  primary  bibliographic  entry  see  Field  2H 

W90-01145 


OCCURRENCE   OF   RADON   IN   WELL   SUP- 
PLIES. 

American   Water  Works  Service  Co.,   Voorhees, 

NJ.  System  Water  Quality  Dept. 

For  primary  bibliographic  entry  see  Field  5F 

W90-01159 


OCCURRENCE  OF  RADON,  RADIUM,  AND 
URANIUM  IN  GROUNDWATER. 

Environmental     Protection     Agency,    Cincinnati, 

OH. 

J.  P.  Longtin. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  7,  p  84-93,  July  1989    8 

fig,  12  tab,  7  ref. 

Descriptors:  'Radium  radioisotopes,  'Uranium, 
'Radon,  'Surveys,  'Groundwater  pollution, 
'Drinking  water,  National  Inorganics  and  Radion- 
uclides Survey. 

The  need  to  establish  new  and  revised  drinking 
water  regulations  lead  the  US  Environmental  Pro- 
tection Agency  to  conduct  the  National  Inorganics 
and  Radionuclides  Survey  to  obtain  information  on 
the  occurrence  of  various  contaminants  in  drinking 
water  from  groundwater  sources  in  the  United 
States.  The  results  that  relate  to  radionuclides  are 
discussed  and  compared  with  data  from  other  stud- 
ies showing  that  general  agreement  exists  among 
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the  results  from  various  studies.  A  description  of 
the  acquisition,  analysis,  and  processing  of  the  data 
is  included.  (Author's  abstract) 
W90-01162 


GEOHYDROLOGY  OF  THE  LAURA  FRESH- 
WATER LENS,  MAJURO  ATOLL:  A  HYDRO- 
GEOCHEMICAL  APPROACH. 

Geological  Survey,  Honolulu,  HI. 

For  primary  bibliographic  entry  see  Field  2F 

W90-01172 


DIEL  FLUCTUATIONS  IN  BACTERIAL  AC- 
TIVITY ON  STREAMBED  SUBSTRATA 
DURING  VERNAL  ALGAL  BLOOMS:  EF- 
FECTS OF  TEMPERATURE,  WATER  CHEMIS- 
TRY, AND  HABITAT. 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
L.  A.  Kaplan,  and  T.  L.  Bott. 
Limnology  and  Oceanography  LIOCAH,  Vol  34 
No.  4,  p  718-733,  June  1989.  3  fig,  3  tab,  70  ref 
NSF  Grants  Nos.  DEB  79-21963  and  BSR  82- 
17482. 

Descriptors:  'Diurnal  variation,  'Diurnal  distribu- 
tion, 'Eutrophication,  'Streambeds,  'Bacteria, 
'Water  temperature,  'Water  chemistry,  White 
Clay  Creek,  Dissolved  organic  carbon. 

Diel  fluctuations  in  stream  water  temperature  and 
chemistry,  microbial  biomass,  and  bacterial  activity 
were  measured  in  White  Clay  Creek,  Pennsylva- 
nia, during  vernal  algal  blooms  in  three  different 
years.  Dissolved  organic  carbon  concentrations  in- 
creased 24-37%  over  early  morning  minima  and 
temperature  increased  nearly  10  C  over  a  7-10 
hour  period.  Total  carbohydrates  and  monosac- 
charides exhibited  irregular  fluctuations  with  total 
carbohydrates  showing  concentration  peaks  in  the 
morning  and  afternoon.  Acetate  concentrations 
were  highest  in  midafternoon,  while  the  concentra- 
tion pattern  for  primary  amines  differed  from  the 
dissolved  organic  carbon  pattern  with  highest 
values  at  midnight.  No  distinct  diel  patterns  were 
found  for  streambed  ATP,  GTP:  ATP,  chloro- 
phyll a,  and  total  or  active  bacteria,  although  sig- 
nificant year  to  year  and  between  habitat  differ- 
ences were  observed.  Bacterial  activity,  measured 
by  phospholipid  biosynthesis,  total  lipid  biosynthe- 
sis, respiration,  and  incorporation  of  3H  thymidine 
into  DNA  increased  1.4  fold  to  3.0  fold  from 
morning  to  afternoon.  Microcosm  experiments  in- 
dicated that  the  activity  of  bacteria  attached  to 
sediments  was  more  sensitive  to  increases  in  water 
temperature  than  to  changes  in  water  chemistry, 
whereas  bacteria  attached  to  porcelain  disks  re- 
sponded to  the  influences  of  both  temperature  and 
water  chemistry.  (Author's  Abstract) 
W90-01187 


SALT  CONCENTRATIONS  AND  CHEMICAL 
TYPES  OF  LAKE,  RIVER,  SNOW,  AND  HOT 
SPRING  WATERS  FROM  THE  TIBETAN  PLA- 
TEAU. 

Shiga  Univ.,  Otsu  (Japan).  Faculty  of  Liberal  Arts 

and  Education. 

For  primary  bibliographic  entry  see  Field  2H 

W90-01294 


HYDROCHEMICAL  CHARACTERIZATION 
OF  ALPINE  AND  ALPINE-SUBALPINE 
STREAM  WATERS,  COLORADO  ROCKY 
MOUNTAINS,  U.S.A. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

J.  D.  Stednick. 

Arctic  and  Alpine  Research  ATLPAV.  Vol    21 

No.  3,  p  276-282,  August  1989.  2  fig,  4  tab,  19  ref! 

Descriptors:  'Water  chemistry,  'Alpine  regions, 
Water  yield,  Oligotrophy,  Sodium  compounds. 
Dissolved  solids,  Calcium  compounds,  Magnesium, 
Potassium,  Hydrogen,  Bicarbonates,  Sulfates,  Ni- 
trates, Chlorides,  Orthophosphates,  Solutes, 
Streamflow,  Snowmelt,  Precipitation,  Biochemis- 
try, Denudation,  Silica,  Colorado. 
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The  hydrochemistry  of  stream  waters  in  an  alpine 
basin  and  alpine-subalpine  basin  in  northern  Colo- 
rado were  characterized  after  intensive  chemical 
sampling  from  May  14X6  to  May  1987.  The  alpine 
basin  had  an  annual  water  yield  of  1 15  centimeters 
and  was  characterized  as  an  ultra-oligotrophic 
sodium-bicarbonate  type  water.  The  alpine  stream 
averaged  130  microequivalents  per  liter  (microeq/ 
L)  total  dissolved  solids.  The  alpine-subalpine 
basin  had  an  annual  water  yield  of  72  centimeters 
and  was  typed  as  an  oligotrophic  calcium-bicar- 
bonate water.  The  alpine-subalpine  stream  aver- 
aged approximately  300  microeq/L  total  dissolved 
solids.  Concentrations  for  sodium,  calcium,  magne- 
sium, potassium,  hydrogen,  bicarbonate,  sulfate, 
nitrate,  chloride,  and  orthophosphate  were  meas- 
ured for  both  sites.  Solute  concentrations  were 
generally  negatively  correlated  with  streamflow. 
No  chemical  pulse  was  observed  at  either  site 
when  snowmelt  was  initiated.  Alpine  waters  had 
higher  nitrate-nitrogen  concentrations  than  the 
alpine-subalpine  waters,  which  may  have  resulted 
from  higher  nitrate-nitrogen  concentrations  in  pre- 
cipitation than  in  stream  waters  and  snowmelt. 
Alpine  streamflow  routing  provided  insufficient 
opportunity  for  biological  removal  mechanisms  to 
completely  utilize  the  incident  nitrate-nitrogen. 
Denudation  rates  as  measured  by  silica  export 
were  approximately  equal  for  both  waters  at 
0.0068  millimeters  per  year.  (Author's  abstract) 
W90-01339 


TEMPERATURE  DATA  AVAILABLE  ON  THE 
DEPARTMENT  OF  WATER  AFFAIRS'  CHEMI- 
CAL DATA  BASE. 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01407 


EFFECTS  OF  HYDROCHEMISTRY  VARIA- 
BILITY ON  WATER  QUALITY  SAMPLING 
FREQUENCIES  IN  AN  ALPINE-SUBALPINE 
FOREST  BASIN. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 
Resources. 
J.  D.  Stednick. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  401-407,  5  tab,  4  ref. 

Descriptors:  *Water  chemistry,  *Forest  hydrolo- 
gy, 'Sampling,  *Water  sampling,  "Chemical  analy- 
sis, Statistical  analysis,  Nutrients,  Precipitation, 
Streamflow,  Data  acquisition. 

Samples  of  precipitation,  soil  water,  and  stream- 
flow  from  Hourglass  Creek  in  the  Colorado  Rocky 
Mountains  were  analyzed  for  pH,  conductivity, 
alkalinity.  N,  P,  Ca,  Mg,  Na,  and  K.  Time-weight- 
ed and  volume  weighted  annual  means  were  not 
significantly  different  from  arithmetic  mean  con- 
centrations. A  minimum  sample  size  was  calculat- 
ed. For  precipitation,  with  an  allowed  error  of  +/- 
10%  of  the  annual  mean  at  9%  confidence,  mini- 
mum sample  sizes  ranged  from  1  sample  for  pH, 
orthophosphate,  Mg  and  K  to  >  120  samples  for 
conductivity,  sulfate,  and  Na.  Streamflow  had  min- 
imum sample  size  estimates  of  1  sample  for  ortho- 
phosphate and  Mg  to  45  samples  for  Ca  and  102 
samples  for  conductivity.  (See  also  W90-01432) 
(Author's  abstract) 
W90-01469 


IMPLICATIONS  OF  MIXTURE  CHARACTER- 
ISTICS ON  HUMIC-SUBSTANCE  CHEMIS- 
TRY. 

Geological  Survey,  Denver,  CO. 

J.  A.  Leenheer,  P.  A.  Brown,  and  T.  I.  Noyes. 

IN    Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.   1989.  p  25-39,  3  fig,  4 

tab,  21  ref. 

Descriptors:  *Water  chemistry,  *Humic  acids, 
•lulvic  acids,  'Chemical  reactions,  Fractionation, 
Sediments.  Suwannee  River. 


The  chemistry  of  complex  mixtures  usually  cannot 
be  described  as  the  sum  of  the  characteristics  of  the 
individual  components  because  of  intermolecular 
interactions  thai  modify  component  characteristics 
A  study  of  both  niler-and  intramolecular  interac- 
tions in  the  Suwannee  River  fulvic  acid,  by  meas- 
urement of  the  dependence  of  density  on  concen- 
tration in  various  solvents,  indicated  that  polar 
functional  groups  (carboxyl,  phenolic,  hydroxyl, 
and  ketone)  were  responsible  for  most  of  the  mo- 
lecular interactions  in  water  A  two-stage  fraction- 
ation of  Suwannee  River  fulvic  acid  on  silica  gel 
resulted  in  31  fractions  that  had  variable  molecular 
weight  distributions  and  acid-group  contents.  In- 
tramolecular interactions  were  determined  to  pre- 
dominate over  intermolecular  interactions  for  the 
Suwannee  River  fulvic  acid  in  all  solvents  at 
weight-volume  concentrations  less  than  1%  (See- 
also  W90-01491)  (Author's  abstract) 
W90-01493 


CHARACTERIZATION  OF  A  STREAM  SEDI- 
MENT HUMIN. 

Colorado    School    of    Mines,    Golden     Dept.    of 

Chemistry  and  Geochemistry 

J.  A.  Rice,  and  P  MacCarthy 

IN:IN:  Aquatic  Humic  Substances:   Influence  on 

Fate    and    Treatment    of    Pollutants.     American 

Chemical  Society,  Washington,  DC.  1989.  p  41-54, 

4  fig,  2  tab,  32  ref. 

Descriptors:  "Humic  acids,  "Sediments,  "Fulvic 
acids,  "Fate  of  pollutants,  Organic  compounds, 
Bottom  sediments,  Chromatography,  Gas  chroma- 
tography, Spectroscopy,  Lipids. 

The  isolation  of  a  stream  sediment  humin  by  a 
methyl  isobutyl  ketone  (MIBK)  liquid-liquid  parti- 
tioning procedure  is  described.  An  extension  of  the 
MIBK  method  is  used  to  fractionate  the  humin  into 
a  bound  humic  acid  fraction,  a  lipid  fraction,  and 
an  inorganic  fine-grained  residue.  The  humin, 
bound  humic  acid,  humic  acid,  and  fulvic  acid,  all 
isolated  by  the  MIBK  method,  were  characterized 
by  IR  spectroscopy,  acidic  functional  group  analy- 
sis, and  elemental  analysis.  The  lipids  were  charac- 
terized by  gas  chromatography-mass  spectrometry 
(GC-MS).  The  humin  is  similar  to  the  humic  acid, 
although  the  bound  humic  acid  characteristics  are 
intermediate  between  those  of  humic  acid  and 
fulvic  acid.  The  lipid  associated  with  the  humin 
was  separated  into  extractable  (bitumen)  and  non- 
extractable  (bound  lipid)  fractions.  Each  lipid  frac- 
tion exhibited  distinct  n-alkane  and  n-fatty  acid 
profiles  by  GC-MS.  These  observations  are  dis- 
cussed with  respect  to  the  nature  of  humin  and  the 
fate  of  hydrophobic  organic  chemicals  in  the  envi- 
ronment. (See  also  W90-01491)  (Author's  abstract) 
W90-01494 


NATURE  OF  COMMERCIAL  HUMIC  ACIDS. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

P.  MacCarthy,  and  R.  L.  Malcolm. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  55-63,  2  fig.  1 

tab,  9  ref. 

Descriptors:  "Humic  acids,  "Spectroscopy, 
"Chemical  properties,  "Laboratory  methods. 

In  a  follow-up  to  a  study  based  primarily  on  solid- 
state  13C-NMR  spectroscopy,  commercial  humic 
acids  were  investigated  by  infrared  spectroscopy. 
Pronounced  similarities  were  observed  between 
the  infrared  spectra  of  all  the  commercial  materi- 
als, and  these  'humic  acids'  appear  to  be  partly  in 
the  salt  form  or  complexed  with  metals.  The  com- 
mercial materials  differ  somewhat  from  each  other 
in  terms  of  their  mineral  compositions.  The  infra- 
red spectra  of  the  commercial  materials  are  not 
remarkably  different  from  humic  acids  isolated 
from  peat,  soils,  and  leonardite,  but  pronounced 
differences  between  these  two  classes  of  materials 
are  revealed  by  13  C-NMR  spectroscopy.  The  use 
of  commercial  humic  acids  as  analogues  of  soil  and 
water  humic  substances  is  criticized  in  this  chapter. 
The  adverse  impact  of  high  ash  content  on  elemen- 
tal analyses  is  illustrated,  and  the  desirability  of 
using  direct  methods  for  elemental  determinations 


is  discussed    (See  also   W90-0I49I;  fAuih 
W90-0I495 


WAIER-SOI.I  Mil  II  V      ENHANCEMEN1      <>V 
NONIONH    OKGANK    f  OVIAMINAMS. 

U  s   Geological  Survc>    CV  nvi  i  Fed 

Denver,  CO  80225 

I  <  >\  primary  bibliographic  entry  see  Field  5B 

W90-OI501 


SORPTION  Ol  (  III  ORINATED  HYDROCAR- 
BONS IN  THE  WATER  COM  \IN  BY  DIS- 
SOLVED AND  PARTICULATE  ORGANJf  MA- 
TERIAL. 

Drexel    Univ  ,    Philadelphia,    PA     Environmental 

Studies  Inst 

For  primary  bibliographic  entry  see  Field  5B. 

W90-OI502 


CHARGE-TRANSFER  INTERACTION  BE- 
TWEEN  DISSOLVED  HUMIC  MATERIALS 
AND  CHLORANIL. 

State   Univ.  of  New   York  at   Syracuse.  Coll.  of 

Environmental  Science  and  Forestry 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01503 


METHODS  FOR  DISSOLVING  HYDROPHO- 
BIC COMPOUNDS  IN  WATER:  INTERAC- 
TIONS WITH  DISSOLVED  ORGANIC 
MATTER. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01508 


SUNLIGHT-INDUCED  PHOTOCHEMISTRY 
OF  HUMIC  SUBSTANCES  IN  NATURAL 
WATERS:  MAJOR  REACTIVE  SPECIES. 

Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01513 


AQUATIC        HUMIC        SUBSTANCES        AS  i 
SOURCES    AND    SINKS    OF    PHOTOCHEMI- 
CALLY      PRODUCED      TRANSIENT      REAC- 
TANTS. 

Eidgenoessische   Anstalt   fuer   Wasserversorgung,  | 

Abwasserreimgung    und   Gewaesserschultz.    Due-t 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01514 


WILL     CLOUDS     PROVIDE     A     NEGATIVE 
FEEDBACK  IN  A  C02-W  ARMED  WORLD. 

Liverpool  Univ.  (England).  Dept.  of  Geography,  i 
For  primary  bibliographic  entry  see  Field  2B. 

W90-01589 


PB-210  IN  GROUND-LEVEL  AIR  AND  SNOW 
IN  THE  ENVIRONMENT  OF  THE  KARLS- 
RUHE NUCLEAR  RESEARCH  CENTER 
(KERNFORSCHU7NGSZENTRUM  KARLS- 

RUHE  G.M.B.H). 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Hauptabteilung  Sicherheit. 
N.  Parveen,  and  H.  Schuettelkopf. 
Available   from    National   Technical    Information 
Service,    Springfield,    VA    22161     as    TIB/B88- 
81077/GAR,    Price   codes:    E07    in    paper   copy. 
Report  KFK-4345,  January  1988.  16p,  2  fig.  6  tab,* 
16  ref.  English  summary. 

Descriptors:  "Lead  radioisotopes,  "Air-earth  inter- 
faces, "West  Germany,  "Snow.  Lead  aerosols. 
Deposition,  Rhine  Valley,  Resuspension. 

Pb-210  concentrations  in  air  and  snow  were  meas-  • 
ured  near  the  Karlsruhe  Nuclear  Research  Center 
(KfK).  The  results  revealed  that  the  Pb-210  con-' 
centrations  in  air  near  the  KfK  are  lower  by  a  • 
factor  of  1.5  to  2.0  compared  to  those  in  other 
parts  of  Germany.  According  to  these  results  the  i 
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Pb-210  concentration  in  snow  is  lower  than  the 
expected  values  for  the  middle  latitudes  of  the 
northern  hemisphere.  These  low  values  may  be  a 
consequence  of  the  low  content  of  natural  radioac- 
tivity in  the  soil  of  the  Rhine  river  valley.  The 
deposition  rate  of  Pb-210  aerosols  on  snow  is  ex- 
tremely low.  The  low  deposition  can  be  explained 
by  a  combined  effect  of  lower  deposition  velocity 
and  an  increased  resuspension  for  Pb-210  aerosols 
on  ice-covered  snow  layer.  (Author's  Abstract) 
W90-01736 


ION  BALANCE  IN  FOREST  ECOSYSTEMS 
(IONBALANCE  I  SKOV-KOSYSTEMER). 

Miljoestyrelsen,  Roskilde  (Denmark).  Luftforuren- 

ingslaboratoriet. 

J.  Bille-Hansen,  and  M.  F.  Hovmand. 

Available   from    National    Technical    Information 

Service,  Springfield,  VA  22161  as  DE88750388/ 

GAR  ,  Price  codes:  A05  in  paper  copy,  A01  in 

microfiche.  Report  MST-LUFT-A-112.  February 

1987.  lOOp,  20  fig,  21  tab,  32  ref.  In  Danish. 

Descriptors:  *Water  chemistry,  *Acid  rain, 
•Forest  soils,  *Denmark,  *Forest  hydrology,  *Soil 
chemistry.  Sulfur,  Nitrogen,  Hydrogen  ion  con- 
centration, Rainfall,  Throughfall,  Stemflow,  Litter- 
fall,  Ozone. 

Twenty-four  year  old  beech  and  Norway  spruce 
stands  were  divided  into  two  blocks  for  a  species 
trial,  a  western  block  on  old-pleistocene  sandy 
deposits,  and  an  eastern  block  on  young-morainic 
loamy  deposits.  Essential  parameters  are  wet  and 
dry  deposition  of  S-compounds,  and  N-compounds 
ind  Cl(-)  as  well  as  H(  +  )  and  other  cations.  Rain- 
fall, throughfall,  stemflow,  and  litterfall  were 
measured  and  chemically  analyzed.  Also  ambient 
umospheric  concentrations  of  S02,  N02,  03,  and 
lerosols  were  determined.  Soils  were  physically 
ind  chemically  characterized  and  percolating  soil 
■vater  chemistry  determined.  The  aim  of  the 
project  was  to  estimate  as  precisely  as  possible  the 
on-turnover  in  the  systems.  (Author's  abstract) 
tV'90-01739 


Price  codes:  El  1  in  paper  copy.  Report  KfK  4289.  ->t  p.f,,.,:.,, 
August  1987.  95p,  20  fig,  8  tab,  55  ref,  1  append.  £L"  ^Stliaries 
English  summary. 


STUDY   OF   CATIONS   IN   THE   PRECIPITA- 

TON    OF    ESTACAO    ANTARTICA    COMAN- 

)ANTE  FERRAZ  (ESTUDO  DE  CATIONS  NA 

'RECIPITACAO  ANTARTICA   ESTACAO  CO- 

tf ANDANTE  FERREZ). 

nstituto   de    Pesquisas    Espaciais,    Sao   Jose   dos 

Campos  (Brazil). 

A.  C.  Forti,  A.  W.  Serter,  and  L.  M. 

doreiranordemann. 

Available   from    National    Technical    Information 

lervice,  Springfield,  VA  22161  as  N88-19843/7/ 

3AR,   Price  codes:  A03  in  paper  copy,  A01   in 

uicrofiche.    Report    INPE-4377-PRE/1197,    Sep- 

smber   1987.    19p,   3   fig,   6  tab,    12  ref.   English 

ummary. 

)escriptors:  'Chemistry  of  precipitation,  *Snow, 
Antarctica,  Sodium,  Potassium,  Magnesium,  Cal- 
ium.  Seasonal  variation. 

Lain  water  and  fresh  snow  samples  were  collected 
t  Estacao  Antarctica  Comandante  Ferraz,  during 
ne  year  (Jan.  86  to  Mar.  87).  These  samples  were 
nalyzed  for  Na  +  ,  K  +  ,  Mg(2)+  and  Ca(2)+  and 
ie  behavior  of  these  cations  in  liquid  and  solid 
recipitations  is  presented.  The  marine  influence 
n  rain  water  reported  previously  is  confirmed  in 
tese  analyses;  samples  of  fresh  snow  also  show 
lis  influence.  Seasonal  variation  was  not  detected 
xcept  in  the  case  of  Na-f-  for  snow  samples.  It 
'as  found  that  the  average  cationic  concentrations 
f  fresh  snow  were  70  percent  smaller  than  those 
f  rain  water.  (Author's  Abstract) 
/90-01780 


ARTICLE  SIZE  AND  CONCENTRATION  OF 
RON(III)  IN  RIVER  WATERS  (UBER  DIE 
ARTIKELGROSSE  UND  KONZENTRATION 
ES  EISENS  (III)  IN  FLUSSWASSERN). 

ernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 

iany,  F.R.).  Inst,  fuer  Radiochemie. 

'.  Palmer. 

vailabie    from    National    Technical    Information 

ervice,  Springfield,  VA  22161  as  TIBB-8880940, 


Descriptors:  *Water  chemistry,  *Iron,  *West  Ger- 
many, 'Solubility,  Filtration,  Diafiltration,  Donau 
River,  Mosel  River,  Neckar  River,  Ruhr  River, 
Elbe  River. 

The  particle  size  of  iron  in  river  Rhine  water  was 
investigated  by  diafiltration.  Total  iron  was  300- 
400  microg/L.  About  10%  passed  a  0.45  microm 
filter.  The  main  part  of  the  iron  in  this  filtrate 
(60%)  has  a  particle  size  of  <  0.45  microm  > 
100,000  Dalton.  Twenty  percent  are  colloids  of 
molar  mass  100,000-10,000  Dalton,  12%  are  in  the 
fraction  10,000-1,000  Dalton  and  only  4-5%  are 
'dissolved  species'  of  molar  mass  <  1,000  Dalton. 
This  shows  that  the  identification  of  the  0.45 
microm  filtrate  as  'dissolved  iron'  is  erroneous.  In 
order  to  explain  the  concentration  of  the  fraction 
passing  the  100-Dalton-filter  the  solubility  of  Lepi- 
docrocite  and  amorphous  iron  hydroxide  was  in- 
vestigated. Equilibrium  constants  as  25  C  were 
obtained.  Using  these  constants  the  chemical  speci- 
ation  was  calculated.  It  is  shown  that  the  concen- 
tration of  the  iron  in  the  1000-Dalton-filtrate  of 
Rhine  River  water  is  equal  to  the  equilibrium 
solubility  of  amorphous  iron(III)  hydroxide.  Diafil- 
tration experiments  with  samples  from  the  Donau, 
Mosel,  Neckar,  Ruhr,  and  Elbe  Rivers  show  that 
this  applies  to  river  waters  in  general  if  their 
compositions  are  not  significantly  different  from 
those  of  the  investigated  ones.  (Peters-PTT) 
W90-01789 


COMPARISON  BETWEEN  THE  GROUND- 
WATER QUALITY  IN  AN  INTERMOUNTAIN- 
OUS  AND  A  COASTAL  PLAIN  IN  YEMEN 
ARAB  REPUBLIC. 

San'a  Univ.  (Yemen).  Dept.  of  Geology. 
H.  A.  El-Nakhal. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  73-80.  4  fig,  4 
tab,  4  ref. 

Descriptors:  'Groundwater  quality,  *Yemen  Arab 
Republic,  'Coastal  plains,  'Water  chemistry, 
'Geochemistry,  'Water  quality,  'Mountains,  Irri- 
gation water,  Domestic  use,  Saline  water  intrusion, 
Comparison  studies. 

Groundwater  qualities  of  the  Sana'a  and  Hudaydah 
areas,  which  represent  an  intermountainous  and  a 
coastal  plain,  respectively,  are  compared.  The 
quality  of  the  groundwater  of  both  areas  was  eval- 
uated for  irrigation  and  domestic  use  by  applying 
the  Wilcox  (1955)  and  the  Doneen  (1961)  methods 
as  well  as  the  standards  accepted  by  the  World 
Health  Organization  (WHO)  (1971).  The  results  of 
the  evaluation  based  on  total  dissolved  solids,  elec- 
trical conductivity,  pH,  anions,  and  cations  show 
that  the  quality  of  Sana'a  water  is  much  better  than 
that  of  Hudaydah.  All  samples  collected  from  the 
Sana'a  area  are  suitable  for  domestic  use,  whereas 
all  of  the  Hudaydah  samples  proved  unsuitable 
according  to  WHO  standards.  The  poor  quality  of 
Hudaydah  groundwater  is  attributed  to  its  con- 
tamination with  seawater  and  to  the  low  rate  of  the 
Hudaydah  annual  rainfall.  (See  also  W90-01828) 
(Geiger-PTT) 
W90-01835 


NUMERICAL  ANALYSIS  OF  THE  EFFECT  OF 
PERIODICITY  ON  SOLUTE  MOVEMENT 
DURING  INTERMITTENT  LEACHING. 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   2G 

W90-01836 


EFFECTS  OF  IRRIGATION  ON  THE  CHEMI- 
CAL BALANCE  IN  THE  ECOLOGICAL  ENVI- 
RONMENT OF  WATER  AND  SOIL. 

Changchun  Coll.  of  Geology  (China).  Station  of 

Environmental  Hydrogeology. 

For  primary  bibliographic  entry  see  Field  3F 

W90-01839 


NUTRIENT  STATUS  OF  THE  SUNDAYS 
RIVER  ESTUARY  SOUTH  AFRICA. 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zo- 
ology. 

W.  D.  Emmerson. 

Water  Research  WATRAG,  Vol.  23,  No  8  p 
1059-,  August  1989.  5  fig,  3  tab,  34  ref. 

Descriptors:  'South  Africa,  'Estuaries,  'Water 
pollution  sources,  'Nutrients,  'Salinity,  Escheri- 
chia coli,  Nitrogen,  Phosphorus,  Silica,  Municipal 
wastes,  Industrial  wastes,  Sundays  estuary,  Swart- 
kops  estuary,  Kromme  estuary. 

The  nutrient  status  of  the  Sundays,  an  important 
estuarine  system  in  the  eastern  Cape,  South  Africa, 
is  described  together  with  other  physio-chemical 
parameter  and  compared  with  two  other  local 
systems,  namely  the  Swartkops  and  the  Kromme. 
In  the  Sundays,  significant  nutrients  gradients  be- 
tween the  head  and  mouth  of  the  estuary  were 
found  for  nitrite,  nitrate,  phosphate,  total  phospho- 
rus, silicate  and  fecal  E.  coli.  Significant  correla- 
tions were  also  found  between  riverflow/rainfall 
and  some  headwater  nutrients.  Highly  significant 
correlations  were  similarly  found  between  total 
inorganic  nitrogen,  total  phosphorus  and  silica  and 
salinity.  In  each  case  the  relationship  was  linear 
indicating  a  conservative  nutrient  distribution 
along  the  estuary.  N:P  ratios  calculated  separately 
for  the  head  and  mouth  regions  were  4.52:1  and 
2.51:1,  respectively,  suggesting  strong  nitrogen  en- 
richment in  the  headwaters  from  citrus  fertilizer 
seepage  upstream.  Although  phosphate  values  in 
the  Sundays  were  double  that  of  the  Kromme 
(0.233  and  0.121  mg/L  respectively),  they  were 
low  compared  to  the  Swartkops  (1.320  mg/L) 
which  has  phosphate  enrichment  due  to  urban 
sewage  and  industrial  effluent.  Fecal,  E.  coli  was 
concomitantly  higher  in  the  Swartkops  (640/100 
ml)  compared  to  the  pollution  free  Sundays  and 
Kromme  (18  and  26/100  ml,  respectively).  Both 
the  Swartkops  and  the  Kromme  displayed  sink 
distribution  for  N  and  P.  Both  these  estuaries  are 
also  rich  in  macrophytes  with  open  Spartina 
marshes  and  intertidal  Zostera  beds.  By  contrast, 
the  channel-like  Sundays  estuary  is  conservative 
for  N,  P  and  Si  and  has  no  saltmarshes.  It  is 
suggested  therefore  that  the  Sundays  contributes 
nutrients  to  the  adjacent,  extremely  productive 
Sundays  beach  surf  zone  system,  which,  despite 
nutrient  recycling  still  requires  large  amounts  of 
extrinsic  nutrients  in  order  to  maintain  high  pro- 
ductivity. (Author's  abstract) 
W90-01006 


SEASONAL  VARIATIONS  IN  CONCENTRA- 
TIONS AND  FLUXES  OF  DISSOLVED  OR- 
GANIC AND  INORGANIC  MATERIALS  IN  A 
TROPICAL,  TIDALLY-DOMINATED,  MAN- 
GROVE WATERWAY. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
K.  G.  Boto,  and  J.  T.  Wellington. 
Marine  Ecology  Progress  Series  MESEDT,  Vol 
50.  No.  1-2,  p  151-160,  Dec  15  1988.  3  fie,  3  tab,  32 
ref. 

Descriptors:  'Tidewater,  'Nutrients,  'Wetlands, 
'Mangrove  swamps,  'Salt  marshes.  'Coastal 
waters,  'Dissolved  organic  carbon,  'Dissolved 
solids,  'Nitrogen,  'Phosphorus,  'Tropical  regions. 
Ammonium,  Nitrates,  Nitrites,  Phosphates,  Phyto- 
plankton,  Photosynthesis,  Tides,  Seasonal  varia- 
tion, Australia. 

Variations  in  concentrations,  and  extent  of  outwell- 
ing,  or  import,  of  dissolved  inorganic  and  organic 
materials  were  examined  in  a  tropical  mangrove 
system  at  Hinchinbrook  Creek,  northern  Australia. 
In  this  system  about  35%  of  the  forest  net  primary 
production  is  exported  to  nearby  coastal  waters 
through  tidal  export  of  particulate  organic  matter, 
primarily  mangrove  plant  litter.  Concentrations  of 
dissolved  organic  C  (DOC),  N,  and  P,  along  with 
inorganic  N  and  P  species  (ammonium,  nitrate, 
nitrite  and  soluble  reactive  phosphate)  were  con- 
sistently much  lower  than  those  reported  for  many 
temperate    salt    marshes    or    estuarine    mangrove 
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waters,  Significant  variations  in  mean  concentra- 
tions of  all  dissolved  materials  with  time  of  year 
were  found,  although  no  consistent  seasonal  perio- 
dicity was  apparent.  Nitrate  I  nitrite  was  the  only 
component  winch  showed  a  strong  relationship 
with  simple  variables,  notably  solar  radiation  and 
water  temperature  I  he  dissolved  organic  materi- 
als did  not  appear  to  be  linked  with  the  photosyn- 
thetic  activity  of  phytoplanklon,  benthic  algae  or 
the  mangroves,  in  contrast  to  the  inorganic  nutri- 
ents which  showed  small  hut  statistically  signifi- 
cant differences  between  daytime  and  nighttime 
concentrations  A  consistently  high  atomic  C:N  or 
C:P  ratio  for  the  dissolved  organics  suggests  that 
this  material  is  mostly  refractory  and  in  an  ad- 
vanced diagenetic  stage.  Significant  net  fluxes  over 
individual  tidal  cycles  were  obtained  for  DOC, 
nitrate  +  nitrite,  and  soluble  reactive  phosphate. 
The  other  entities,  particularly  ammonium,  showed 
very  large  and  random  fluctuations  throughout  a 
tidal  cycle,  thus  preventing  accurate  estimates  of 
their  fluxes.  In  all  cases  there  was  no  apparent 
seasonal  variation  in  the  direction  or  magnitude  of 
net  fluxes.  Integrating  over  a  year,  all  components 
showed  very  small  and  negligible  net  transport  to 
or  from  the  system,  except  for  total  dissolved  P 
which  showed  a  net  annual  import  of  24%  of  net 
forest  primary  production  requirements.  (Author's 
abstract) 
W90-01040 


FLUX  OF  AMMONIUM  FROM  SURF-ZONE 
AND  NEARSHORE  SEDIMENTS  IN  NAHANT 
BAY,  MASSACHUSETTS,  USA  IN  RELATION 
TO  FREE-LIVING  PILAYELLA  LITTORALIS. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Botany. 

A.  M.  Pregnall,  and  S.  L.  Miller. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

50,  No.  1-2,  p  161-167.  Dec  15  1988.  4  fig,  1  tab,  35 

ref. 

Descriptors:  *Algae,  *Beaches,  *Nearshore  proc- 
esses, *Nitrogen,  'Ammonium,  Pilayella,  Decom- 
position, Nahant  Bay,  Massachusetts. 

The  availability  of  inorganic  N  in  the  surf-zone  of 
Nahant  Bay,  Massachusetts  was  studied  in  relation 
to  the  distribution  and  decomposition  of  a  free- 
living  population  of  the  filamentous  brown  alga 
Pilayella  littoralis.  Slight  ammonium  enrichment 
was  evident  in  the  surf  zone  of  one  beach  location 
and  in  the  immediate  vicinity  of  a  sewage  treat- 
ment plant  outfall.  Profiles  of  sediment  ammonium 
were  determined  over  an  annual  cycle  at  4  mid- 
intertidal  beach  sites.  Most  sites  contained  sedi- 
ment ammonium  from  0.05-0.1  micromol/cu  cm, 
while  one  site  with  chronic  algal  deposition  and 
burial  showed  greatly  elevated  sediment  ammoni- 
um levels  (<  or  =  6  micromol/cu  cm).  Efflux  of 
ammonium  from  deep  and  shallow  subtidal  sedi- 
ments and  from  intertidal  surf-zone  sediments  was 
typically  <  or  =  100  micromol/sq  m/h,  except  at 
the  site  with  chronic  algal  burial  and  decomposi- 
tion, where  flux  of  ammonium  ranged  from  200- 
2000  micromol/sq  m/h.  Sediment  concentrations 
and  benthic  flux  of  ammonium  from  sandy  subtidal 
and  surf-zone  sediments  are  generally  low  in 
Nahant  Bay;  however,  beaches  with  chronic  depo- 
sition and  burial  of  free-living  P.  littoralis  have 
very  high  ammonium  content  and  flux  owing  to 
the  decomposition  of  algae  that  have  effectively 
concentrated  N  from  a  much  larger  area  of  the 
bay.  (Author's  abstract) 
W90-01041 


ENVIRONMENTAL  FORCING  VERSUS  EN- 
DOGENOUS CONTROL  OF  PHOTOSYNTHE- 
SIS IN  INTERTIDAL  EPILITHIC  MICROAL- 
GAE. 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
I.  Lamontagne,  A.  Cardinal,  and  L.  Fortier. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
51,  No.  1-2,  p  177-187,  Jan  16  1989.  9  fig,  1  tab,  34 
ref. 

Descriptors:  'Physiological  ecology,  *Algae, 
'Photosynthesis,  'Intertidal  areas,  Photoadapta- 
tion.  Photoinactivation,  Spring  tides.  Neap  tides, 
Light  intensity,  Orcadian  cycle. 

Photoadaptation  and  photosynthetic  capacity  of  an 
intertidal     epilithic     microflora     were     measured 


hourly    over   a    period    of   8    d      I  I 

photoadapied  to  the  dim  light  intensities  experi 

enced   when   submerged   and   showed   little   n 
ance    to    the   extreme    irradiances    received 
exposed     During  neap  tide   when   the  community 
was   permanently  submerged,   the   photosyini 
response   of   algae    collected    hourly    in    the    field 
followed  a  circadian  cycle.  The  endogenous 
trol  of  this  cycle  was  demonstrated  by  isolation 
experiments.    During    spring    tide,    photosynthetic 
processes  were  photoinactivated  at  low  tide  when 
extreme  irradiances  reached  the  algae.  These  re- 
sults lead  to  the  general  hypothesis  that  short-term 
variability  in  the  photosynthetic  capacity  of  interti- 
dal epilithic  microalgae  is  controlled  primarily  by 
endogenous  phasing  at  neap  tide  and  tidal  forcing 
at   spring  tide.  Time  series  of  in  situ  production 
were  reconstructed  from  solar  irradiance  measure- 
ments and  hourly  estimates  of  the  parameters  of 
the  Photosynthesis-Irradiance  curve.   Despite  the 
additional    stress   of  low    tide   exposure,   average 
daily  production  was  comparable  between  spring 
and  neap  tides.  (Author's  abstract) 
W90-01042 


DISSOLVED  ORGANIC  CARBON-BACTERIA 
INTERACTIONS  AT  SEDIMENT-WATER 
INTERFACE  IN  A  TROPICAL  MANGROVE 
SYSTEM. 

Australian   Inst,  of  Marine  Sciences,  Townsville. 
K.  G.  Boto,  D.  M.  Alongi,  and  A.  L  J   Nott. 
Marine  Ecology  Progress  Series  MESEDT,  Vol 
51,  No.  3,  p  243-251,  Feb  6  1989.  2  fig,  5  tab,  26  ref. 

Descriptors:  'Mangrove  swamps,  'Sediment-water 
interfaces,  'Tropical  regions,  'Dissolved  organic 
carbon,  'Bacteria,  'Tidewater,  Interstitial  water, 
Seasonal  variation.  Mercury  poisoning,  Australia. 

In  order  to  determine  the  efficiency  of  in  situ 
carbon  recycling  in  tropical  mangrove  sediments, 
and  the  contribution  of  porewater  dissolved  organ- 
ic carbon  (DOC)  to  surface-sediment  bacterial  pro- 
duction, concentrations  and  fluxes  of  DOC  were 
measured  and  compared  with  simultaneous  esti- 
mates of  bacterial  densities,  productivity  and  spe- 
cific growth  rates,  in  a  mangrove  forest  in  Queens- 
land, Australia.  The  range  of  interstitial  DOC  con- 
centrations (4-50  microgram  C/l)  was  similar  to 
that  reported  for  temperate  marine  sediments  al- 
though seasonal  variations  were  much  less  appar- 
ent. Soluble  tannins  constituted  2-51%  of  the  inter- 
stitial DOC  pools,  which  varied  significantly  with 
tidal  elevation  (high  >  mid  >  low  intertidal)  and 
showed  significant  variation  with  sediment  depth 
(to  1  m)  only  in  the  mid  intertidal.  Bacterial  densi- 
ties and  activity  in  surface  sediments  (to  1  cm) 
were  high  (annual  range  in  productivity:  0.9-4.1  g 
C/sq  m/d),  consistent  with  previous  estimates  at 
this  site.  Surface  (1  cm  depth)  sediment  DOC 
concentrations  varied  with  elevation  in  the  interti- 
dal zone  (10  sites  from  low  to  high  intertidal),  and 
showed  no  correspondence  with  seasonal  or  spatial 
variations  in  bacterial  parameters,  except  for  a 
significant  correlation  between  DOC  and  bacterial 
growth  rate,  in  austral  autumn,  for  samples 
throughout  the  tidal  range.  Despite  the  high  con- 
centration gradient  of  DOC  between  porewaters 
and  overlying  tidal  waters,  significant  efflux  of 
DOC  was  rarely  detected  unless  sediments  were 
poisoned,  to  1  cm  depth,  with  mercury,  which 
resulted  in  significant  and  generally  high  rates  of 
efflux.  Efflux  rates  varied  widely  with  tidal  eleva- 
tion and  season  (range:  0-2.4  g  C/sq  m/d).  These 
DOC  flux  rates  provide,  on  average,  35%  (range: 
0-100%)  of  bacterial  productivity  requirements  at 
the  sediment-water  interface.  This  study  suggests 
that  the  mangrove  sediments  function  as  an  effi- 
cient sink  for  DOC  and  that  its  export  from  the 
system  is  minor.  (Author's  abstract) 
W90-01043 


POTENTIAL  FOR  EVOLUTION  OF  TOLER- 
ANCE TO  SODIUM  CHLORIDE,  CALCIUM 
CHLORIDE,  MAGNESIUM  CHLORIDE  AND 
SEAWATER  IN  FOUR  GRASS  SPECIES. 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  Ashraf,  T.  NcNeilly,  and  A.  D.  Bradshaw. 
New  Phytologist  NEPHAV,  Vol.    112,  No.   2,  p 
245-254,  Jun  1989.  2  fig,  5  tab.  20  ref. 


Descriptors    'Salt  marsh' 

'Sail     tolerar  'Plant 

physiology     *Plani    growth     S'-av.ater     Sodium 
chloride,  Calcium  chlorii         '  jm  chloride, 

Agrostis,  Molcus,  Lohum 

/.amine  the  contrasting  genetic  potentials  of 
different  species,  which  would  allow  or  prevent 
olution  of  tolerance  to  naturally  saline  envi- 
ronments, the  growth  of  selected  tolerant  and 
normal  lines  of  Agrostis  slolorufera  A  capillans, 
Molcus  lanatus.  and  Lohum  perenne.  in  NaCl, 
CaCI2,  MgC12  and  seawater  solutions  w„ 
ined  \aCI  tolerant  lines  of  all  4  species  had  signifi- 
cantly greater  root  growth  in  NaCl,  CaCI2  v>lu- 
tions,  and  seawater  than  unselected  lines,  but  in 
MgCI2  only  the  NaCl  tolerant  lines  of  H  lanatus 
had  significantly  longer  roots  than  the  unselected 
line  Screening  of  seedlings  in  solution  culture  in 
all  4  species  for  tolerance  to  the  same  salt  wlutions 
suggested  that  variability  was  available  in  each 
species  for  enhanced  tolerance  to  each  salt  When 
the  selected  material  was  tested  as  adults,  the  supe- 
rior tolerance  in  response  to  increased  seawater 
concentration  remained  for  all  lines  in  all  species 
except  those  of  A  capillans  and  H  lanatus.  The 
results  suggest  that  all  4  species  have  genetic  po- 
tential for  the  evolution  of  salt  tolerance  The 
failure  of  some  of  these  species  to  evolve  salt 
tolerant  populations  in  nature  is  likely  to  be  due  to 
other  factors  in  naturally  saline  en\  ironments.  for 
which  the  necessary  adaptive  genetic  potential  is 
lacking.  (Author's  abstract) 
W90-01044 


DYNAMICS  AND  CONTENT  OF  PHOSPHO- 
RUS IN  THE  SEDIMENT  OF  SEAGRASS 
MEADOWS  (CONTEMDO  V  DINAMICA  DEL 
FOSFORO  EN  EL  SEDIMENTO  DE  PRA- 
DERAS  DE  FANEROGAMAS  MARINAS). 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
M.  Vidal 

Oecologia  Aquatica,  Vol.  9,  p  41-59.  December 
1988.    10  fig,    11    tab,   62   ref.    English   summary. 

Descriptors:  'Sea  grasses,  'Wetlands,  'Sediments, 
•Phosphorus,  'Mineralogy.  'Sediment-water  inter- 
faces, Interstitial  water.  Aquatic  plants.  Limiting 
nutrients. 

The  sediment  phosphorus  concentrations  of  differ- 
ent seagrass  meadows  were  determined,  with  spe- 
cial emphasis  on  the  spatial  variation  of  phospho- 
rus in  pore  water.  Additionally,  a  preliminary  at- 
tempt was  made  to  evaluate  phosphorus  exchange 
at  the  sediment  water  interface  and  the  role  of  the 
plants  in  these  processes.  Pore  water  dissolved 
phosphorus  ranged  between  1  and  5  microgm  at  P/ 
L.  and  total  sediment  phosphorus  concentrations 
ranged  between  150  and  250  microgm  P  g  dry 
weight/L.  In  sediment  below  a  Posidonia  oceanica 
(L.)  Delile  meadow  a  clear  increase  of  PRS  in  pore 
water  is  shown  in  a  depth  gradient,  related  to  a 
decrease  of  Posidonia  cover.  In  addition  compar- 
ing these  data  with  a  nearfound  bare  sediment,  two 
differences  arose:  total  phosphorus  content  in  the 
bare  sediment  is  higher,  but  below  Posidonia  the 
labile  fraction  is  much  more  important:  both  facts 
appear  to  reflect  the  influence  of  the  rizhosphere 
upon  sediment  dynamics.  The  mineralogical  com- 
position of  the  sediment  and  preliminary  results  of 
laboratory  experiments  suggest  that  carbonate  flu- 
orapatite  can  play  a  major  role  in  the  equilibrium 
between  particulate  and  dissolved  phosphorus 
forms  in  the  Posidonia  system.  That  seagrasses 
exert  an  important  influence  upon  sediment  phos- 
phorus dynamics  was  also  evident  in  other  seagrass 
meadows  (dominated  by  Cymodocea  nodosa 
(Ucria)  Ascherson,  Ruppia  cirrhosa  Petagna 
Grande,  Zostera  noltii  Homemann).  where  plant 
activity  had  a  clear  influence  upon  the  vertical 
distribution  of  pore  water  PRS.  The  labile  phos- 
phorus fraction  of  this  sediment  was  small  com- 
pared to  that  in  the  Posidonia  system.  This  differ- 
ence may  be  related  to  differences  in  the  mineral- 
ogical composition  of  the  sediment,  with  the  pres- 
ence of  montmorillonite.  Whatever  the  relative 
importance  of  total  phosphorus  compared  to  labile 
phosphorus,  the  labile  phosphorus  fraction  appears 
sufficient  to  meet  the  phosphorus  requirements  of 
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the    plants,    and    phosphorus    limitation    of   plant 
growth  appears  unlikely.  (Author's  abstract) 
W90-01055 


SOIL  MICROMORPHOLOGY  OF  A  CHESA- 
PEAKE BAY  TIDAL  MARSH:  IMPLICATIONS 
FOR  SULFUR  ACCUMULATION. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

M.  C.  Rabenhorst,  and  K.  C.  Haering. 
Soil  Science  SOSCAK,  Vol.  147,  No.  5,  p  339-347, 
May  1989.  6  fig,  1  tab,  23  ref. 

Descriptors:  Tidal  marshes,  *Chesapeake  Bay, 
•Sediments,  *Soil  chemistry,  *Aquatic  soils, 
♦Sulfur,  Pyrite,  Iron,  Sulfur  bacteria,  Sulfates. 

Soils  were  examined  along  a  transect  across  a 
submerged  upland  tidal  marsh  on  the  eastern  Shore 
of  the  Chesapeake  Bay  in  Maryland.  The  soil  was 
classified  as  a  Terric  Sulfihemist  and  was  underlain 
by  silty  mineral  sediments.  Total  S  in  the  soil  was 
partitioned  into  organic  S,  pyrite  S,  and  soluble 
S04(-)  components.  In  the  organic  horizons,  the 
ratio  of  pyrite  S  to  total  S  was  variable,  ranging 
from  10  to  60%.  The  high  levels  of  S04(~)  and 
organic  matter  in  the  peat,  as  well  as  the  presence 
of  free  S(-),  suggest  that  Fe  is  limiting  pyrite 
accumulation  in  these  horizons.  Pyrite  was  identi- 
fied in  thin  section  by  its  spherical,  framboidal 
habit  and  was  confirmed  in  thin  section  and  in 
grain  mounts  of  heavy  minerals  using  an  electron 
microprobe.  Individual  or  small  clusters  of  fram- 
boids  appeared  to  be  randomly  distributed  through 
the  organic  horizons  with  few  zones  or  pockets  of 
high  concentration.  This  was  consonant  with  the 
low  input  of  reactive  (easily  reducible)  Fe  (III) 
adsorbed  to  mineral  sediments  added  to  this  isolat- 
ed marsh.  In  the  underlying  mineral  substratum, 
organic  matter  was  thought  to  be  limiting  pyrite 
accumulation  by  controlling  available  energy  for 
reduction.  In  this  zone  pyrite  was  concentrated  in 
root  channels  where  there  had  been  some  organic 
substrate  for  microbial  sulfate  reduction.  The  fac- 
tors controlling  pyrite  accumulation  in  these  tidal 
marsh  soils  may  differ  dramatically  over  distances 
as  short  as  a  few  centimeters.  (Author's  abstract) 
W90-01062 


SEASONAL  CHANGES  IN  LARVAL  POPULA- 
TIONS OF  CULICOIDES  SUBIMMACULATUS 
LEE  &  REYE 

(DIPTERA:CERATOPOGONIDAE),  WITH  OB- 
SERVATIONS    ON     THE     INFLUENCE     OF 
TIDES  ON  LARVAL  ECOLOGY. 
Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Entomology. 
P.  B.  Edwards. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  1,  p  69-78  1989  4 
fig,  3  tab,  18  ref. 

Descriptors:  *Insects,  *Aquatic  insects,  *Coastal 
marshes,  ♦Intertidal  areas,  Seasonal  variation, 
Tidal  effects,  Australia. 

At  Tingalpa  Creek,  Brisbane,  Australia  larvae  and 
pupae  of  Culicoides  subimmaculatus  were  most 
numerous  1.94  m  above  datum,  midway  between 
mean  high-water  neaps  and  mean  high-water 
springs.  Monitoring  of  a  field  population  of  imma- 
ture stages  indicated  that  C.  subimmaculatus  com- 
pletes four  generations  a  year,  and  overwinters  in 
the  4th  larval  instar.  Adults  emerge  during  syn- 
chronized periods  associated  with  the  lunar  tidal 
cycle:  however  laboratory  experiments  indicated 
that  tidal  coverage  did  not  affect  the  time  of  adult 
eclosion  or  of  pupation.  It  is  suggested  that  syn- 
chronization occurs  at  an  earlier  point  in  the  life 
cycle,  possibly  at  ecdysis  of  3rd  or  4th  instars. 
(Author's  abstract) 
VV90-01070 


VARIATION  IN  THE  COMPONENTS  OF 
BENTHIC  COMMUNITY  STRUCTURE  IN  A 
COASTAL  LAGOON  AS  A  FUNCTION  OF  SPA- 
TIAL SCALE. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 
A.  Hatcher. 


Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  1,  p  79-96,  1989  4 
fig,  8  tab,  25  ref. 

Descriptors:  *Bays,  *Benthos,  *Lagoons,  *Spatial 
distribution,  Nearshore  processes,  Australia, 
Benthic  environment,  Australia. 

The  perception  of  community  structure  is  strongly 
related  to  the  spatial  resolution  of  data  collection. 
To  quantify  variation  in  community  structure  at 
several  spatial  scales,  the  benthos  was  examined  on 
the  limestone  substratum  in  a  nearshore  coastal 
lagoon.  Community  structure  was  described  using 
a  form  of  pattern  analysis  called  correspondence 
analysis.  Variance  at  three  spatial  scales  were 
measured.  These  scales  were  described  as  (1)  be- 
tween offshore  and  nearshore  reefs  (kilometers); 
(2)  among  areas  on  the  nearshore  reef-line  (<  1 
km);  and  (3)  between  community  types  on  the 
nearshore  reef-line  (tens  of  meters  and  less).  Orga- 
nisms were  classified  according  to  higher  taxa/ 
functional  classes.  Parameters  which  varied  be- 
tween reef-lines  included:  (1)  community  composi- 
tion determined  using  multivariate  ordination,  (2) 
cover  by  calcareous  and  filamentous  algae  and  (3) 
abundance  of  seagrass  and  juvenile  kelp  (Ecklonia 
radiata).  Among  the  areas  on  the  nearshore  reef- 
line,  variance  in  community  composition  was  due 
to  the  distribution  of  animals.  There  was  a  south  to 
north  gradient  of  increasing  cover  by  encrusting 
animals  and  abundance  of  ascidians.  Within  the 
areas  on  the  nearshore  reef-line,  there  were  two 
distinct  community  types  characterized  by  macro- 
phytic  plants  or  sessile  invertebrates.  The  major 
potential  controls  of  the  variation  in  benthic  com- 
munity structure  were  different  at  each  of  the 
spatial  scales  examined.  The  strong  relationship 
between  extrinsic  factors  and  components  of  the 
communities  suggested  that  the  major  potential 
controls  were:  (1)  exposure  to  swell  at  the  large 
scale  (between  reef-lines);  (2)  availability  of  food  at 
the  medium  scale  (within  areas  on  the  nearshore 
reef-line);  and  (3)  biological  interactions  or  re- 
sponses to  microtopography  and  light  climate  at 
the  small  scale  (between  and  within  communities 
on  the  nearshore  reef-line).  (Author's  abstract) 
W90-01071 


TIDAL  CURRENT  RIDGES  IN  THE  SOUTH- 
WESTERN YELLOW  SEA. 

National     Bureau     of    Oceanography,     Qingdao 
(China).  First  Inst,  of  Oceanography. 
L.  Zhenxia,  H.  Yichang,  and  Z.  Qinian. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  432-437,  June 
1989.  8  fig,  11  ref. 

Descriptors:  *Sedimentary  structures,  *Yellow 
Sea,  *Tidal  currents,  *Water  currents,  *Ridging, 
*Sand  waves,  Morphology,  Tidal  rivers,  Tidal 
waves.  Tidal  energy,  Particle  size,  Sand,  Sediment 
transport,  Deltas,  Rivers,  China. 

Large  tidal  current  ridges  (tidal  sand  banks)  in  the 
southwestern  Yellow  Sea  are  located  offshore  of 
northern  Jiangsu  Province,  China.  These  ridges 
radiate  to  a  depth  of  20-30  meters.  The  dimensions 
of  the  ridge  system  are  about  200  kilometers  long 
and  90  kilometers  wide.  Their  morphology  indi- 
cates the  strong  influence  of  tidal  currents.  The 
ridges  are  composed  of  well-sorted  fine  sands  (size 
range  is  two  to  four  phi).  The  grain  size  distribu- 
tions of  the  sands  show  that  the  sands  are  trans- 
ported and  deposited  by  tidal  currents.  The  ridge 
system  formed  on  the  abandoned  Yellow  River 
and  ancient  Yangtze  River  deltas  has  an  abundant 
sand  supply  from  the  former  deltas.  Of  particular 
importance  is  the  existence  of  two  tidal  wave 
systems  in  the  Yellow  Sea:  the  rotary  tidal  wave 
system  in  the  southern  Yellow  Sea  and  the  Pacific 
progressive  tidal  wave  system  propagated  into  the 
southern  ridge  area  of  the  southwestern  Yellow 
Sea.  Under  the  interaction  of  the  two  tidal  wave 
systems,  the  huge  tidal  current  system  in  the  south- 
western Yellow  Sea  has  formed.  (Author's  ab- 
stract) 
W90-01101 


STORM-DOMINATED  SEDIMENTATION  ON 
THE  INNER  SHELF  OF  THE  CANADIAN 
BEAUFORT  SEA. 


Estuaries — Group  2L 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Geoscience  Centre. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-01102 


BENTHIC  MICROBIAL  ACTIVITY  IN  AN 
ANTARCTIC  COASTAL  SEDIMENT  AT  SIGNY 
ISLAND,  SOUTH  ORKNEY  ISLANDS. 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H 
W90-01116 


NITROGEN  CYCLING  BETWEEN  SEDIMENT 
AND  THE  SHALLOW-WATER  COLUMN  IN 
THE  TRANSITION  ZONE  OF  THE  POTOMAC 
RIVER  AND  ESTUARY.  II.  THE  ROLE  OF 
WIND-DRIVEN  RESUSPENSION  AND  AD- 
SORBED AMMONIUM. 
Geological  Survey,  Reston,  VA. 
N.  S.  Simon. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3 
Vol.  28,  No.  5,  p  531-547,  May  1989.  3  fig,  2  tab.  36 
ref. 

Descriptors:  "Cycling  nutrients,  *Nitrogen  cycle, 
♦Suspended  sediments,  *Rivers,  *Potomac  River, 
♦Ammonium,  *Estuaries,  "Transition  zone,  ♦Wind- 
driven  currents,  Shallow  water,  Virginia,  Adsorp- 
tion. 

During  periods  of  sediment  resuspension,  desorp- 
tion  of  ammonium  from  sediment  solids  can  be  the 
major  pathway  for  enriching  the  water  column 
with  the  ammonium  that  is  produced  by  bacterial 
degradation  of  organic  matter  in  the  bottom  mate- 
rial. This  hypothesis  is  based  on  a  three-year  study 
of  diffusive  flux  in  the  transition  zone  of  the  Poto- 
mac River  at  a  site  35  m  from  the  Virginia  shore 
where  the  average  water-column  depth  is  approxi- 
mately 1  m  over  sandy  sediment.  A  diffusion- 
controlled  sampler  was  used  to  collect  water  sam- 
ples at  the  interface  between  the  water  column  and 
sediment  and  at  several  tens  of  centimeters  into  the 
sediment.  Interstitial  water  concentration  gradients 
showed  that  diffusive  flux  of  ammonium  from  the 
sandy  shallow-water  sediments  was  approximately 
1%  of  the  diffusive  flux  of  ammonium  from  the 
silty  channel  sediments  in  the  same  zone  of  the 
Potomac  River.  Organic  nitrogen  and  bound  or 
adsorbed  ammonium  were  the  predominant  nitro- 
gen forms  in  the  sediment.  Adsorbed  ammonium 
concentrations  ranged  from  nondetectable  to  3.7 
micromoles/g  of  sediment.  Concentrations  of  ad- 
sorbed ammonium  per  gram  of  sediment  were  one 
to  three  orders  of  magnitude  more  than  interstitial 
water  ammonium  concentrations.  Desorption  of 
ammonium  from  sediment  solids  appeared  to  be 
the  controlling  factor  in  the  degree  of  water- 
column  ammonium  enrichment.  In  laboratory  ex- 
periments that  simulated  sediment  resuspension, 
40-80%  of  the  adsorbed  ammonium  predicted  to 
desorb  did  so  after  approximately  30  min  of 
mixing.  Based  on  calculations  for  1  square  m  to  a 
depth  of  4  cm,  one  resuspension  event  lasting 
minutes  could  mix  more  ammonium  into  the  water 
column  from  desorption  of  ammonium  from  sedi- 
ment solids  than  could  be  delivered  to  the  water 
column  by  diffusive  flux  from  shallow-water  sedi- 
ments in  10-1000  days  and  would  be  comparable  to 
enrichment  by  ammonium  diffusive  flux  for  5-50 
days  from  channel  sediments  in  the  same  river 
zone.  (Author's  abstract) 
W90-01117 


EFFECTIVE  WETLANDS  POLICY:  STICKS  OR 
CARROTS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  6E 
W90-01118 


TOXICITY  OF  NINE  BENCHMARK  CHEMI- 
CALS TO  SKELETONEMA  COSTATUM,  A 
MARINE  DIATOM. 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 

Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


OXYGEN  UPTAKE  KINETICS  IN  THE 
BENTHIC  BOUNDARY  LAYER. 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Depl.  of  Analytical  and  Marine  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-OU88 


MODELING  THE  DISTRIBUTION  OF  ACE- 
TATE IN  ANOXIC  ESTUARINE  SEDIMENTS. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

A.  R.  Michelson,  M.  E.  Jacobson,  M.  I.  Scranton, 

and  J.  E.  Mackin. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  4,  p  747-757,  June  1989.  5  fig,  2  tab,  27  ref. 

NSF    Grant    OCE    85-00270;    ACS-PRF    Grant 

15887-G2. 

Descriptors:  *SaIt  marshes,  *Estuarine  environ- 
ment, *Acetates,  'Oxidation,  'Kinetics,  'Model 
studies,  'Diffusion  coefficient,  New  York,  Radio- 
active tracers. 

Concentrations  and  rates  of  production  and  oxida- 
tion of  acetate  were  studied  in  anoxic,  estuarine 
sediments  of  Flax  Pond,  New  York.  Molecular 
weight  separations  by  Sephadex  gel  indicated  that 
in  some,  but  not  all,  cases  pore-water  acetate  con- 
sisted of  multiple  pools.  A  one  dimensional  kinetic 
model  that  uses  measured  oxidation  rates  (CI  4- 
labeled  acetate  conversion  to  14C02)  and  produc- 
tion rates  (Mo04(2-)  inhibition  experiments)  as 
model  parameters  was  developed.  Appropriate  dif- 
fusion coefficients  were  calculated  with  a  free- 
solution  value  measured  in  this  study.  In  general, 
oxidation  rate  constants  estimated  from  modeled 
profiles  agree  well  with  those  from  C14  acetate 
incubation  experiments.  Results  imply  that  differ- 
ences in  acetate  oxidation  rates  inferred  from  the 
two  methods  can  be  caused  by  diffusion  of  acetate 
along  sharp  concentration  gradients  in  sediments. 
C14  acetate  uptake  experiments  account  for  such 
diffusion  by  using  measured  steady  state  acetate 
concentrations  to  infer  oxidation  rates,  whereas 
Mo04(2-)  inhibition  experiments  do  not  account 
for  in  situ  acetate  diffusion.  (Author's  Abstract) 
W90-01189 


WATER      FILTRATION      BY      DISSIPATIVE 
BEACHES. 

Oregon  Inst,  of  Marine  Biology,  Charleston. 

A.  McLachlan. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  4,  p  774-780,  June  1989.  3  fig,  2  tab,  18  ref. 

Descriptors:     'Beaches,     'Tidal     effects,     'Surf, 
'Waves,  'Filtration,  Energy,  Flow,  Oregon. 

<issipative  or  low-gradient  beaches  are  expected 
to  filter  low  volumes  of  seawater.  This  idea  was 
tested  on  the  Oregon  coast  on  two  high-energy 
dissipative  beaches  with  medium  and  fine  sand  and 
found  to  be  correct,  filtered  volumes  being  0.1-7  cu 
m  per  meter  per  day.  Input  was  mainly  due  to  tidal 
effects  as  most  wave  energy  was  dissipated  in  the 
surf  zone.  During  a  very  high-energy  event  on  a 
high  tide,  however,  filtered  volume  increased  by 
an  order  of  magnitude  as  a  consequence  of  in- 
creased wave  input.  (Author's  Abstract) 
W90-01190 


ENERGY  BALANCE  OF  THE  INTERTIDAL 
ZONE  OF  WESTERN  HUDSON  BAY:  I.  ICE- 
FREE  PERIOD. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

A.  Silis,  W.  R.  Rouse,  and  S.  Hardill. 
Atmosphere-Ocean  ATOCDA,  Vol.  27,  No.  2,  p 
327-345,  June  1989.  13  fig,  3  tab,  21  ref. 

Descriptors:  'Bays,  'Intertidal  areas,  'Estuaries, 
'Energy,  'Heat  transfer,  'Hudson  Bay,  Heat  trans- 
fer, Albedo,  Air-water  interfaces,  Energy  transfer, 
Solar  radiation,  Heat  flow,  Latent  heat. 

Tower  measurements  from  the  intertidal  zone 
taken  during  the  ice-free  period  on  Western 
Hudson  Bay,  Canada,  between  August  1  and  Sep- 
tember 20,  1985,  are  reported.  Sea  and  air  tempera- 


tures showed  ranges  of  8  and  14  C,  respectively, 
and  both  were  colder  during  onshore  than  during 
offshore  winds  Onshore  winds  were  associated 
with  a  nearly  saturated  atmosphere  whereas  off- 
shore ones  were  quite  dry.  Surface  albedo  was 
twice  as  great  for  low  tide  as  for  high  tide.  The 
ratio  net/solar  radiation  was  13%  less  at  low  tide 
owing  on  both  the  larger  albedo  and  the  stronger 
long-wave  radiation  loss.  Heat  fluxes  into  the 
bottom  sediments  were  small  with  net  gains  in 
August  and  net  losses  in  September.  During  the 
day,  heat  storage  in  the  water  was  large  and  posi- 
tive. This  occurred  even  with  the  tide  out,  when 
the  ponded  water  continued  to  warm  At  night,  the 
water  gave  up  heat,  both  for  low  and  high  tide, 
and  especially  late  in  the  season.  The  latent  heat 
flux  was  always  positive  and  was  largest  by  day 
during  low  tide  and  by  night  during  high  tide.  The 
sensible  heat  flux  was  positive  for  onshore  winds 
and  often  negative  for  offshore  winds.  Under  all 
wind  directions  heat  storage  constituted  60%  of 
net  radiation,  the  latent  heat  flux  35%  and  the 
remainder  was  proportioned  equally  between  the 
sensible  heat  flux  and  the  flux  into  the  bottom 
sediments.  (Author's  abstract) 
W90-01216 


ENERGY  BALANCE  IN  THE  INTERTIDAL 
ZONE  OF  WESTERN  HUDSON  BAY:  II.  ICE- 
DOMINATED  PERIODS  AND  SEASONAL 
PATTERNS. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

W.  R.  Rouse,  S.  Hardill,  and  A.  Silis. 
Atmosphere-Ocean  ATOCDA,  Vol.  27,  No.  2,  p 
346-366,  June  1989.  9  fig,  5  tab,  13  ref. 

Descriptors:  'Floating  ice,  'Intertidal  areas,  'Estu- 
aries, 'Energy,  'Ablation,  'Seasonal  variation, 
'Hudson  Bay,  Heat  transfer,  Energy  transfer,  Heat 
flow,  Albedo,  Bays,  Solar  radiation. 

The  energy  balance  during  fast-ice  and  floating-ice 
conditions  of  Western  Hudson  Bay,  Canada,  are 
examined.  The  rate  of  ablation  of  the  fast  ice  was 
controlled  equally  by  net  radiation  and  air  temper- 
ature. The  ratio  of  net-solar  radiation  increased  2.5 
times  during  the  ablation  period  owing  to  the 
decrease  in  ice  albedo.  Air  temperature  in  the 
ablation  zone  was  up  to  8  C  colder  than  that  over 
the  adjacent  snow-free  terrestrial  surface  and  re- 
mained near  0  C  for  the  full  ablation  period.  The 
sensible  heat  flux  was  small  and  downward  (nega- 
tive), whereas  the  evaporative  heat  flux  was  small 
and  positive.  Thus,  the  energy  used  in  melting  the 
ice  was  approximately  equal  to  that  provided  by 
the  net  radiation.  Above-freezing  air  temperatures 
decreased  the  albedo  through  surface  melting  thus 
increasing  net  radiation.  This  combination  of 
higher  temperature  and  large  net  radiation  was 
associated  with  offshore  winds  and  resulted  in 
large  ablation  relative  to  periods  with  colder  on- 
shore winds.  The  floating-ice  period  is  one  of  great 
variability,  owing  to  changing  ice  conditions,  vari- 
able current  behavior,  tidal  cycles  and  changing 
wind  direction.  The  intertidal  zone  acts  as  a  major 
heat  sink,  both  early  and  late  in  the  floating-ice 
period.  The  turbulent  heat  fluxes  were  small  and 
were  either  positive  or  negative.  Nearly  all  of  the 
energy  from  net  radiation  was  used  in  melting  ice 
and  in  warming  tidal  water  during  high  tide  and  in 
warming  the  residual  tidal  ponds  and  in  melting 
stranded  ice  rafts  during  low  tide.  For  all  wind 
directions  throughout  study  period  (May  to  Sep- 
tember), most  of  the  available  radiant  energy  was 
used  to  melt  ice  and  to  heat  the  sea  water.  This  is  a 
pattern  similar  to  that  of  the  ice-covered  or  open 
sea  and  dissimilar  to  that  of  the  adjacent  terrestrial 
environment.  It  implies  that  the  main  energy  bal- 
ance transitions,  during  onshore  air  flow,  occur  at 
the  high  tide  line.  (Author's  abstract) 
W90-01217 


ESTUARINE  OCEANOGRAPHY  OF  THE 
VEMBANAD  LAKE:  PART  III.  THE  REGION 
BETWEEN  COCHIN  AND  THE  30M  DEPTH 
OFF  PORTMOUTH. 

Central   Marine  Fisheries  Research  Inst..  Cochin 

(India). 

C.  P.  Ramamirthan,  S.  Mhthusamy,  L.  R. 

Khambadkar,  A.  Nandakumar,  and  N.  P. 


Kunhiknshnan 

Indian  Journal  of  Fisheries  IJFIAW,  Vol    M 

4,  p  414-422,  1987.  16  fig,  9  ref 

Descriptors     'Oceanography.    'Vembanad    1     . 
•Coastal      waters.      "Estuaries,      'Aiabiaii 
•Plumes,  Temperature,   Salinity,   Oxygen,   I 
Upwelling,  Saline-freshwater  interfaces 

The  time-distribution  patterns  of  temperature,  sa- 
linity and  oxygen  content  along  the  shipping  chan 
nel  from  inside  the  port  to  a  distance  of  about  15 
kilometers  out  into  the  Arabian  Sea  during  1981- 
1983  are  discussed  in  this  third  and  last  part  of  the 
estuarine  oceanographic  study  of  the  Vembanad 
Lake.  The  distribution  patterns  show  that  hydrolo- 
gically  the  nearshore  region  up  to  12  or  15  kilome- 
ters off  Cochin  is  more  or  less  identical  to  the 
adjacent  coastal  region,  without  having  any  appar- 
ent influence  from  the  lake,  during  the  dry  months 
January  to  May  During  the  wet  months,  however, 
the  discharge  from  the  lake,  characterized  by  sus- 
pended sediments,  spreads  as  a  plume,  over  highly 
saline  and  cold  upwelled  water,  turning  the  region 
into  an  intermittent  estuary.  Although  the  end  of 
the  plume  can  often  be  pinpointed  around  the  30 
meter  depthline,  by  a  sharp  change  of  color  and 
filaments  formed  of  floating  objects  of  land  and 
freshwater  origin,  the  presence  of  an  actual  plume 
front  is  doubtful  because  of  the  weak  surface  con- 
vergence then  occurring  in  a  broad  area  off 
Cochin.  The  upwelling,  changes  in  temperature 
and  the  dissolved  oxygen  were  related  to  the  inten- 
sity of  the  southwest  monsoon.  (Author's  Abstract) 
W90-01271 


CARBON-CONTROLLED  NITROGEN  CY- 
CLING IN  A  MARINE  'MACROCOSM':  AN 
ECOSYSTEM-SCALE  MODEL  FOR  MANAG- 
ING CULTURAL  EUTROPHICATION. 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 

S.  V.  Smith,  and  J.  T.  Hollibaugh. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

52,  No.  2,  p  103-109,  March  2,  1989.  1  tab,  29  ref. 

Descriptors:  'Limiting  nutrients,  'Marine  environ- 
ment, 'Nitrogen  cycle,  'Model  studies,  •Eutroph- 
ication,  Denitrification,  Primary  productivity,  To- 
males  Bay,  California,  Coastal  waters,  Geochemis- 
try, Macrocosms. 

Both  data  presented  for  Tomales  Bay  (California) 
and  general  geochemical  reasoning  provide  evi- 
dence to  suggest  that  nearshore  marine  environ- 
ments tend  to  be  net  heterotrophic  by  a  small 
margin,  and  that  these  systems  oxidize  on  the  order 
of  1%  of  their  primary  production  by  denitrifica- 
tion. The  rate  of  denitrification  can  be  interpreted 
to  be  a  simple  stoichiometric  function  of  the 
margin  of  heterotrophy.  Carbon  oxidation  by  deni- 
trification is  trivial  to  the  total  C  budget,  but  fixed 
N  loss  is  sufficient  to  cause  apparent  N-limitation 
of  primary  production  in  these  systems.  It  is  sug- 
gested that  heterotrophic  C  metabolism  causes  the 
apparent  N  limitation  of  primary  production,  and 
that  control  of  the  N  cycle  by  C  has  important 
implications  for  environmental  management.  (Au- 
thor's abstract) 
W90-01287 


AUTOTROPHIC  PICOPLANKTON  DYNAM- 
ICS IN  A  CHESAPEAKE  BAY  SUB-ESTUARY. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
R.  T.  Ray,  L.  W.  Haas,  and  M.  E.  Sieracki. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
52,  No.  3,  p  273-285,  March  22,  1989.  8  fig,  4  tab, 
62  ref.  NSF  grant  OCE  81-10396. 

Descriptors:  'Estuaries,  'Chesapeake  Bay,  'Plank- 
ton, 'Dynamics,  'Autotrophy,  Picoplankton,  Bio- 
mass,  Tidal  effects,  Primary  productivity. 

The  contribution  of  picoplankton  (0.2  to  0.3 
microm)  to  phytoplankton  biomass  and  production 
was  examined  in  a  tributary  of  the  Chesapeake 
Bay,  USA,  during  summer  1985.  The  water 
column  in  this  tributary  oscillates  with  the  spring- 
neap  tidal  cycle  (homogeneously  mixed  and  strati- 
fied, respectively)  which  permits  observation  of 
the  effects  of  water  column  stability  on   phyto- 
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plankton  dynamics.  Picoplankton  made  up  7%  of 
the  seasonal  autotrophic  biomass,  with  a  peak  con- 
tribution of  10  to  14%  in  the  first  half  of  July. 
Phycocyanin-rich  chroococcoid  cyanobacteria, 
visible  only  with  fluorescence  microscopy  using 
green  light  excitation  (510  to  560  nm),  numerically 
dominated  the  picophytoplankton,  being  8  times 
more  abundant  than  the  phycoerythrin-containing 
cyanobacteria.  Together  these  two  cyanobacteria 
types  represented  51%  of  the  picophytoplankton 
biomass,  and  exhibited  a  pronounces  fortnightly 
cycle  in  abundance  which  coincided  with  the 
spring-neap  tidal  cycle.  Picoplankton  were  respon- 
sible for  9%  of  the  primary  production  at  293 
microE/sq  m/s  and  13%  at  28  to  43  microE/sq  m/ 
s,  averaged  over  the  study  period.  Chlorophyll- 
specific  uptake  rates  by  the  larger  autotrophs  (sea- 
sonal mean,  5.2  microg  C/microg  chl  a/h)were 
significantly  higher  than  the  picoplankton  (season- 
al mean,  2.5  microg  C/microg  chl  a/h)  at  293 
microE/sq  m/s,  but  not  at  28  to  43  microE/sq  m/s. 
A  simple  model  based  on  spring-neap,  tidally-in- 
duced  oscillations  in  mixed  layer  depth,  and  its 
regulation  of  light  availability,  produced  cycles  in 
cyanobacterial  growth  rates  which  could  partially 
explain  the  observed  cycles  in  abundance.  These 
results  emphasize  the  importance  of  physical  proc- 
esses occurring  on  time  scales  of  days  or  weeks  in 
regulating  plankton  biomass  and  primary  produc- 
tion in  estuarine  environments.  (Author's  abstract) 
W90-01288 


STRUCTURE  AND  FUNCTION  IN  A  MODEL 
COASTAL  ECOSYSTEM:  SILICON,  THE 
BENTHOS  AND  EUTROPHICATION. 

Rhode  Island  Univ.,  Narragansett.  Marine  Ecosys- 
tems Research  Lab. 

P.  H.  Doering,  C.  A.  Oviatt,  L.  L.  Beatty,  V.  F. 
Banzon,  and  R.  Rice. 

Marine  Ecology  Progress  Series  MESEDT,  Vol 
52,  No.  3,  p  287-299,  March  22,  1989.  3  fig,  6  tab, 
56  ref.  EPA  grant  CR  812487-01-1. 

Descriptors:  *Coastal  waters,  "Ecosystems,  "Eu- 
trophication,  "Nutrients,  Nitrogen,  Silicon, 
Benthos,  Mesocosms. 

To  test  the  hypothesis  that  the  presence  or  absence 
of  a  link  between  the  water  column  and  benthos  is 
likely  to  be  important  in  relatively  shallow  coastal 
waters,  a  series  of  nutrients  were  added  to  the 
large  outdoor  mesocosm  systems  of  the  Marine 
Ecosystems  Research  Laboratory  (Rhode  Island). 
Nutrient-treated  tanks  received  daily  additions  of 
nitrogen  and  phosphorous  in  equal  magnitude  and 
proportion.  One  series  of  tanks,  however,  received 
a  nutrient  mix  with  a  N:Si  ratio  of  14:1  while  for 
another  group  this  ratio  was  1:1.  Lowering  the 
N:Si  ratio  (14:1  to  1:1)  in  nutrient  (N,  P,  Si)  addi- 
tions to  large  (13  cu  m)  outdoor  mesocosms  with 
and  without  an  intact  benthic  community  generally 
resulted  in  higher  standing  stocks  of  diatoms.  An 
enhanced  diatom  flora  during  the  year-long  experi- 
ment was  not  accompanied  by  a  concomitant  re- 
duction in  the  extent  of  eutrophication  caused  by 
nutrient  loading,  as  judged  by  oxygen  concentra- 
tion and  metabolism  or  by  chlorophyll  a  biomass. 
Enhanced  growth  of  Atlantic  menhaden  Brevoor- 
tia  tyrannus  in  the  low  N:Si  ratio  treatment  sug- 
gested that  diatoms  promote  transfer  of  energy  to 
higher  trophic  levels.  Removal  of  the  benthic  com- 
munity and  associated  sediments  had  a  dramatic 
effect  on  pelagic  community  structure.  Zooplank- 
ton  were  holoplanktonic  in  character  and  high 
trophic  levels  were  dominated  by  ctenophores, 
medusae,  chaetognaths  and  fish.  In  the  presence  of 
an  intact  benthos,  the  zooplankton  had  a  larger 
meroplanktonic  component  and  higher  trophic 
levels  were  dominated  by  larvae  of  benthic  adults 
(anemones,  shrimp)  or  temporary  planktonic  adults 
(mysids).  (Miller-PTT) 
W90-01289 


MICROAUTORADIOGRAPHY  STUDY  OF 
THYMIDINE  UPTAKE  IN  BRACKISH 
WATERS  AROUND  SAPELO  ISLAND,  GEOR- 
GIA, USA. 

Universidad    Autonoma    de    Barcelona    (Spain). 

Dept.  of  Genetics  and  Microbiology. 

C.  Pedros-Alio,  and  S.  Y.  Newell. 

Marine  Ecolgy   Progress  Series  MESEDT,   Vol. 


55,  No.  1,  p  83-94,  July  6,  1989.  6  fig,  2  tab,  55  ref 
CICYT  grant  PB87-0183. 

Descriptors:  "Bacterial  physiology,  "Radiometry, 
"Brackish  water,  "Absorption,  Georgia,  Thymi- 
dine, Autoradiographic  studies,  Plankton. 

Total  cell  numbers,  thymidine  uptake  rates,  and 
percent  of  bacteria  labeled  with  thymidine  were 
determined  in  a  variety  of  brackish  water  environ- 
ments around  Sapelo  Island.  Cell  numbers  were 
high  compared  to  other  aquatic  habitats  and  varied 
between  4000000  and  32000000  cells/ml  (average 
10700000  cells/ml).  Thymidine  uptake  rates  were 
also  among  the  highest  published  values,  up  to  425 
fmol  thymidine/ml/h  (average  213  fmol  thymi- 
dine/ml/h).  Despite  high  abundance  and  activity, 
the  percentage  of  cells  labeled  with  thymidine  (as 
determined  by  microautoradiography)  was  usually 
low,  ranging  from  1  to  69%  (average  16%).  Brack- 
ish-water cultures  studied  in  the  laboratory 
showed,  at  most,  57%  of  the  bacteria  labeled  even 
during  exponential  growth.  It  is  concluded  that 
many  actively  growing  cells  did  not  take  up  thymi- 
dine in  these  waters.  (Author's  abstract) 
W90-01291 


CARBON  AND  NITROGEN  RESOURCES 
AVAILABLE  TO  KELP  BED  FILTER  FEEDERS 
IN  AN  UPWELLING  ENVIRONMENT. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

P.  J.  Fielding,  and  C.  L.  Davis. 
Marine  Ecolgy  Progress  Series  MESEDT,  Vol 
55,  No.  1,  p  181-189,  July  27,  1989.  1  fig,  4  tab,  47 
ref. 

Descriptors:  "Carbon,  "Nitrogen,  "Upwelling, 
"Kelps,  "Coastal  waters,  South  Africa,  Kelp  bed 
filter  feeders,  Seasonal  variation,  Nutrients. 

Environmental  variables  and  summer  and  winter 
particulate  concentrations  in  the  water  column  of  a 
kelp  bed  in  an  upwelling  region  on  the  western 
Cape  coast  of  South  Africa,  were  measured  daily 
to  assess  short-term  fluctuations.  There  were  sig- 
nificant   differences    between    the    summer    and 
winter   upwelling   index,   water   temperature   and 
wave  height.  Summer  particulate  carbon  and  nitro- 
gen concentrations  of  533  microg/1  and  66  microg/ 
1,  respectively,  were  lower  than  the  winter  levels 
of  764  micro  c/1  and  79  microg  N/1.  However, 
summer  upwelling  events  did  not  reduce  particu- 
late carbon  and  nitrogen  to  the  very  low  levels 
that  might  be  expected  from  previous  studies  of 
chlorophyll  concentrations  in  the  kelp  bed.  Large 
waves  resulted  in  C:N  ratios  that  were  significantly 
higher  in  winter  than  in  summer  (p  <  0.01),  and 
during  continuous  winter  downwelling,  large  pro- 
portion of  the  particulate  material   in  the  water 
column   was   of  macrophyte   rather   than   phyto- 
plankton  origin.  In  summer,  the  carbon  and  nitro- 
gen load  was  most  highly  correlated  with  tempera- 
ture,  while  wind  and  wave  size  were  the  most 
important  factors  affecting  particulate  concentra- 
tions in  winter.  Mean  particle  organic  concentra- 
tions were  380  microg  C/1  and  43  microg  N/I  and 
these   compare  well   with   concentrations  of  301 
mcirog  C/1   and  41   microg   N/1  estimated   from 
previous  primary  production  studies.  The  estimat- 
ed carbon  demands  of  Choromytilus  meridionalis 
and   Aulacomya  ater,   2  mussels  that  commonly 
occur  in  kelp  beds  on  the  west  coast,  could  be  met 
in  winter  and  summer  by  the  particulate  organic 
component  in  the  kelp  bed  water  column.  Particu- 
late nitrogen  resources  probably  meet  most  of  the 
nitrogen   requirements  of  the  two  mussels.   (Au- 
thor's abstract) 
W90-01293 


TIDAL  EXCHANGE  IN  LAKE  SHINJI  UNDER 
LOW  DISCHARGE  CONDITIONS. 

Shamine   Prefectural   Inst,   of  Public   Health   and 
Environmental  Science,  Matsue  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01295 


PATTERNS  OF  CARBON  ISOTOPIC  VARIA- 
BILITY IN  EELGRASS,  ZOSTERA  MARINA  L., 
FROM  IZEMBEK  LAGOON,  ALASKA. 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

Tennessee  Univ.,  Knoxville.  Dept.  of  Geological 

Sciences. 

L.  W.  Cooper. 

Aquatic  Botany  AQBODS,  Vol.  34,  No.  4,  p  329- 

339,  August  1989.  6  fig,  2  tab,  37  ref.  NSF  grant 

OCE  77-27050. 

Descriptors:  "Sea  grasses,  "Plant  physiology, 
"Carbon  dioxide,  "Isotope  studies,  "Photosynthe- 
sis, Zostera,  Anoxia,  Sediments,  Bicarbonates, 
Izembek  Lagoon,  Alaska. 

Zostera  marina  L.  eelgrass,  from  Izembek  Lagoon, 
Alaska,  became  isotopically  less  depleted  in  CI 3 
over  the  course  of  a  transect  into  more  anoxic 
sediments.  Plants  growing  in  the  more  anoxic  sedi- 
ments had  been  previously  documented  to  have 
enhanced  lacunal  development  and  higher  concen- 
tration of  C02  within  the  lacunae.  It  was  hypoth- 
esized that  these  patterns  facilitated  recycling  and 
internal  use  of  lacunal  C02  and  were  responsible 
for  the  carbon  isotope  variation  observed.  A 
number  of  other  possible  influences  on  isotopic 
variability,  including  relative  water  motion,  bio- 
chemical fractionation  associated  with  seasonal 
variability,  isotopic  variability  in  the  dissolved  in- 
organic carbon  pool,  temperature,  and  light  inten- 
sity were  considered,  but  not  found  to  be  signifi- 
cant. Uncertainties,  however,  are  the  proportions 
of  bicarbonate  and  dissolved  C02  used  in  photo- 
synthesis. An  intertidal  eelgrass  sample  appeared  to 
be  influenced  isotopically  by  C02  exposure  from 
the  atmosphere.  Of  three  plant  organs  samples, 
leaves  had  the  highest  content  of  CI 3,  followed  by 
roots  and  rhizomes.  Sediment  organic  delta-C13 
values  indicated  that  eelgrass  detritus  contributes 
significantly  to  sediment  organic  carbon.  Higher 
sediment  organic  C/N  ratios  toward  the  anoxic 
end  of  the  transect  confirm  that  those  sediments 
contain  increasingly  more  re-worked  detrital  mate- 
rial. (Author's  abstract) 
W90-01308 


LONG-TERM  CHANGE  IN  THE  COASTAL 
BIOTA  OF  HATAKEJIMA  ISLAND,  (JAPA- 
NESE). 

1-10-18  Wakamatsu-cho,  Fuchi-shi,  Tokyo  183, 
Japan. 

For  primary  bibliographic  entry  see  Field  5C 
W90-01325 


OPTIMIZATION  OF  THE  EWENS/CASWELL 
NEUTRAL  MODEL  PROGRAM  FOR  COMMU- 
NITY DIVERSITY  ANALYSIS. 

British  Museum  of  Natural  History,  London  (Eng- 
land). Biometric  Section. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01326 


SIGNIFICANCE  OF  ADVECTION  FOR  THE 
CARRYING  CAPACITIES  OF  FJORD  POPU- 
LATIONS. 

Bergen  Univ.  (Norway).  Dept.  of  Marine  Biology. 
D.  L.  Aksnes,  J.  Aure,  S.  Kaartvedt,  T.  Magnesen, 
and  J.  Richard. 

Marine  Ecology  Progress  Series  MESEDT,  Vol 
50,  No.  3,  p  263-274,  January  2,  1989.  7  fig,  5  tab, 
21  ref. 

Descriptors:  "Fjords,  "Nutrients,  "Phytoplankton, 
"Zooplankton,  "Advection,  "Predation,  Water 
currents,  Vertical  distribution,  Norway. 

Advective  rates  of  nutrients,  phytoplankton  and 
zooplankton  were  examined  for  the  Masfjord, 
western  Norway,  in  June  and  October  1985.  The 
advective  contribution  to  the  phytoplankton  bio- 
mass formation  was  clearly  less  than  the  local 
growth.  Advection  of  nutrients,  even  below  the 
photic  zone,  may  have  large  implications  for  the 
new  production  of  the  fjord.  The  highest  renewal 
rate  (13.6%/day)  due  to  advection  was  obtained 
for  the  mesozooplankton  in  June.  While  20%  of 
this  renewal  was  due  to  water  advection  alone, 
80%  was  due  to  the  combined  effect  of  the  current 
profile  and  the  vertical  distribution  of  the  meso- 
zooplankton. Thus  transport  of  mesozooplankton 
may  exceed  local  growth  significantly.  The  deep 
basin  (494  m)  of  the  fjord  serves  as  a  refuge  for 
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resident  mesozooplankton  and  micronekton  popu- 
lations predating  on  meSOZOOplankton  Analysis 
suggests  that  such  predators  may  be  more  sensitive 
to  a  change  in  the  advective  rale  than  to  a  similar 
change  in  the  prey  growth  rate.  Advection  may  be- 
an important  factor  underlying  the  carrying  capac- 
ity of  mesozooplankton  predators  in  fjords  (Au- 
thor's abstract) 
W90-01327 


IN  SITU  ACOUSTIC  MEASUREMENTS  OE 
MARINE  GRAVEL  THRESHOLD  AND  TRANS- 
PORT. 

Proudman  Oceanographic  Lab.,  Birkenhead  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W90-01357 


DEPOSITIONAL  PROCESSES  ON  AN  AN- 
CIENT AND  MODERN  MUDDY  SHELF, 
NORTHERN  CALIFORNIA. 

Washington   Univ.,   Seattle.    Dept.   of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-OI358 


DISTRIBUTION  OF  AMPHIPODA  IN  A 
BRACKISH-WATER  LAGOON  IN  GREECE. 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

A.  Nicolaidou,  and  M.  Karadiri. 

Marine  Ecology  MAECDR,  Vol.  10,  No.  2,  p  131- 

139,  1989.  4  fig,  1  tab,  32  ref. 

Descriptors:  *Amphipods,  *Greece,  *Benthic 
fauna,  *Aquatic  animals,  *Estuarine  environment, 
Spatial  distribution,  Species  composition,  Competi- 
tion, Population  density,  Aquatic  habitats,  Coastal 
waters. 

The  distribution  of  the  benthic  Amphipoda  was 
studied  in  the  brackish-water  lagoon  Mozoma  of 
the  Amvrakikos  Bay,  Ioninan  Sea,  Greece.  Ten 
stations  were  sampled  from  June  1981  to  1982  at 
approximately  bimonthly  intervals.  A  total  of  5600 
specimens  were  collected  and  identified  represent- 
ing five  families  and  eleven  species.  The  species 
Gammarus  crinicornis,  Microdeutopus  bifidus, 
Corophium  rotundirostris,  and  Erichthonius  diffor- 
mis  were  reported  for  the  first  time  in  Greece. 
From  the  most  abundant  species,  G.  insensibilis 
and  Dexamine  spinosa  showed  a  preference  for 
stations  with  high  plant  biomass,  but  their  maxi- 
mum population  densities  did  not  coincide  in  either 
space  or  season.  M.  gryllotalpa  was  distributed 
throughout  the  lagoon,  and  its  maximum  abun- 
dance did  not  coincide  with  that  of  G.  insensibilis 
and  D.  spinosa.  Corophium  insidiosum  had  a  limit- 
ed distribution  and  coexisted  with  M.  gryllotalpa. 
It  is  suggested  that  the  distribution  of  amphipods  in 
the  lagoon  is  governed  and  modified  by  interspeci- 
fic competition.  (Author's  abstract) 
W90-01380 


DESCRIPTIVE  ANALYSIS  AND  CLASSIFICA- 
TION OF  BENTHIC  COMMUNITIES  IN  SOME 
MEDITERRANEAN  COASTAL  LAGOONS 
(CENTRAL  ITALY). 

Universita  degli  Studi  'La  Sapienza'.  Rome  (Italy). 

Dipt,  di  Biologia  Animale  e  dell  'Uomo. 

M.  F.  Gravina,  G.  D.  Ardizzone,  F.  Scaletta,  and 

C.  Chimenz. 

Marine  Ecology  MAECDR,  Vol.  10,  No.  2,  p  141- 

166,  1989.  9  fig,  9  tab,  46  ref. 

Descriptors:  *Water  pollution  effects,  "Italy, 
♦Benthic  fauna,  *Estuarine  environment,  'Poly- 
chaetes,  *Amphipods,  *Midges,  *Mollusks,  Salt 
tolerance.  Aquatic  habitats.  Species  diversity,  Pop- 
ulation density,  Eutrophication,  Species  composi- 
tion, Coastal  waters. 

The  macrobenthos  of  five  lagoons  of  Central  Italy 
(Foghano,  Monaci,  Caprolace,  Fondi,  and  Lungo) 
was  investigated  from  May  1982  to  January  1984. 
The  macrobenthic  communities  showed  a  remarka- 
ble degree  of  complexity  and  variability.  A  total  of 
196  taxa  and  almost  124,000  specimens  were  col- 
lected. Polychaetes  dominated  in  species  richness 


and  abundant  i     while  amphipods  ranked  second, 

and  chironomidl  ;ni<l  mollusks  ranked  third  and 
fourth,  respectively  I  lie  highest  number  of  species 
(144)  and  greatest  diversity  (4.23)--and  correlated 
minimum  redundancy-were  found  in  the  lagi 
where  the  marine  influence  was  strongest  (Capro- 
lace) In  contrast,  the  maximum  number  of  individ- 
uals (83,858)  and  minimum  species  richness  H4j 
were  found  in  Fondi,  which  is  characterized  by 
minimal  exchange  with  the  sea.  The  faunal  differ- 
entiation appeared  to  be  mainly  due  to  the  different 
degree  of  water  exchange  with  the  sea  Continental 
eutrophic  inputs  also  appeared  to  be  an  important 
factor  influencing  the  benthic  communities,  espe- 
cially in  Monaci  and  Lungo  Lagoons  and  taxa 
were  grouped  according  to  similarity  by  a  cluster 
analysis.  The  benthic  communities  were  composed 
of  three  principal  groups  of  species:  (1)  marine 
species  common  in  sheltered  coastal  areas;  (2) 
lagoon  and  halolimnobic  species,  frequently  found 
in  enclosed  situation;  and  (3)  opportunistic  species, 
with  high  ecological  tolerance,  characteristic  of 
organically  enriched  and  non-oxygenated  environ- 
ments. (Author's  abstract) 
W90-0138I 


FEASIBILITY  OF  USING  SATELLITES  FOR 
DETECTION  OF  KINETICS  OF  SMALL  PHY- 
TOPLANKTON  BLOOMS  IN  ESTUARIES: 
TIDAL  AND  MIGRATIONAL  EFFECTS. 

Versar,  Inc.,  Columbia,  MD 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01393 


SORPTION  OF  BENZIDINE,  TOLUIDINE, 
AND  AZOBENZENE  ON  COLLOIDAL  OR- 
GANIC MATTER. 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01505 


GEOCHEMISTRY  OF  DISSOLVED  CHROMI- 
UM-ORGANIC-MATTER COMPLEXES  IN 
NARRAGANSETT  BAY  INTERSTITIAL 
WATERS. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-01511 


HYDROCARBON-BASED  COMMUNITIES  IN 
THE  NORTH  SEA. 

Norske      Stats      Oljeselskap      A/S,      Stavanger 

(Norway). 

M.  Hovland,  and  E.  Thomsen. 

Sarsia  SARIA3,  Vol.  74,  N.   1,  p  29-42,  1989.   10 

fig,  15  ref. 

Descriptors:  'Hydrocarbons,  'Benthos,  'Nekton, 
'Ocean  bottom,  'Plankton,  'North  Sea,  Benthic 
fauna,  Sediment-water  interfaces,  Aquatic  life, 
Benthic  environment,  Zooplankton,  Marine  biol- 
ogy, Hydrocarbon  seepage,  Videotape,  Sedimenta- 
ry structures,  Distribution  patterns.  Marine  bacte- 
ria, Food  chains,  Fish. 

Surveys  of  submarine  pipeline  routes,  platform 
sites,  and  the  seabed  in  the  North  Sea  indicate  that 
hydrocarbon-based  communities  occur  in  connec- 
tion with  gas-related  seabed  features,  that  is  pock- 
marks  and  'mottled'  seabed.  Sediments  beneath  the 
larger  patches  of  'mottled'  seabed  are  gas-charged 
and  it  is  assumed  that  slow  seepage  (micro-seep- 
age) of  pore-water  and  hydrocarbons  occurs  from 
these.  Smaller  patches  named  'eyed  pockmarks'  are 
also  suspected  of  representing  gas-seepage  loca- 
tions. The  distribution  of  the  benthos,  nekton,  and 
plankton  associated  with  'mottled'  seabed  in  the 
Tommeliten  area  and  specific  pockmarks  in  the 
Holene  and  Gullfaks  areas  was  studied  by  video- 
tape recordings.  Besides  the  faunal  elements,  bio- 
genic sedimentary  structures  were  recorded.  A 
remarkable  visible  difference  between  the  environ- 
ment outside  and  inside  the  'mottled'  seabed  areas 
and  the  pockmark  depressions,  with  regard  to 
faunal  distribution,  abundance,  and  diversity,  is 
demonstrated.  Seston  (including  plankton)  in- 
creases as  the  deepest  areas  of  the  pockmarks  are 


approached,  probably  as  a  r<~; 
bon  micro-seepage  or  resuspcnsion  by  euphausid*. 
I  '/plankton    probably    Iced   on   bacteria   and 

i^anic  matter  from  the  sediment    P 
of  suspected   bacterial   mats  on   the  seabed   in  the 
gas-related  areas  may  sustain   this  hypothesis  and 
suggests  that  the  local  community  cxiuld  be  based 
partly  on  hydrocarbons    The  plankton  is  a  food 
resource        for        suspension-feeding/can 
benthos,  which  may  explain  the  abundance  of  anth- 
ozoans  within  (he  pockmarks   Additional  benthos 
may  serve  as  food   lor   some   fishey   which  again 
attract  larger  fishes,  explaining  their  higher  abun- 
dance in  the  pockmarks  (Author's  abstract) 
W90-O1732 


SPREADING  Ol  HAZARDOUS  SUiSIWKS 
IN  THE  SOUTHERN  GERMAN  BAY  AND  THE 
ELBE-ESTUARY  AFTER  DISCHARGE  I  ROM 
SHIPS.  AN  ECOLOGICAL  RISK  ASSESSMENT 
BY  NUMERICAL  MODEL  CALCULATIONS 
(AUSBREITUNG  VON  WASSERGEFAHRDEN- 
DEN  STOFFEN  IN  DER  SUDLICHEN  DELTS- 
CHEN  BUCHT  END  IM  ELBE-ASTLAR  NACH 
FREISETZUNG  DURCH  SCHIFFEi. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01738 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


URBAN  WATER  SUPPLY  IN  ARID  ENVIRON- 
MENT-EXAMPLES FROM  THE  ARABIAN  PE- 
NINSULA. 

Dornier-System  GmbH.,  Fnedrichshafen  (Ger- 
many, F.R.).  Dept.  for  Regional  and  Environmen- 
tal Planning. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-01629 


REMOVAL  OF  NITRATE  FROM  GROUND- 
WATER BY  A  DIAPHRAGM  PROCESS  WITH 
SIMULTANEOUS  REMOVAL  OF  THE  CON- 
CENTRATES PRODUCED  WITH  LITTLE  RES- 
IDUE (NITRATENTFERNUNG  AUS  GRUND- 
WAESSERN  DURCH  MEMBRANVERFAHREN 
BEL  GLEICHZEITIGER,  RUECKSTAND- 
SARMER  ENTSORGUNG  DER  ANFALLEN- 
DEN  KONZENTRATE). 

Technische  Hochschule  Aachen  (Germany.  F.R.). 
Fakultaet  fuer  Maschinenwesen. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-01784 


3B.  Water  Yield  Improvement 


FOREST  HARVEST,  SNOWMELT  AND 
STREAMFLOW  IN  THE  CENTRAL  SIERRA 
NEVADA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For   primary   bibliographic   entry   see   Field  4D. 

W90-01458 


SNOW    REDISTRIBUTION:    STRIP   CUTS   AT 
YUBA  PASS,  CALIFORNIA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-01459 


OVER-IRRIGATION  OF  PADDY  FIELDS  FOR 
THE  PURPOSE  OF  ARTIFICIALLY  RE- 
CHARGING GROUNDWATER  IN  THE  CON- 
JUNCTIVE USE  SCHEME  OF  THE  CHO-SHUI 
RIVER  BASIN. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-01838 
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3C.  Use  Of  Water  Of  Impaired 
Quality 


IN  VITRO  SELECTION  FOR  SALINITY  AND 
REGENERATION  OF  PLANTS  IN  RICE. 

Osmania  Univ.,  Hyderabad  (India).  Dept.  of  Ge- 
netics. 

K.  Subhashini,  and  G.  M.  Reddy. 
Current   Science  CUSCAM,   Vol.   58,   No.    10    p 
584-586,  May  20,  1989.  1  fig,  1  tab,  6  ref. 

Descriptors:  *Saline  water,  'Impaired  water  use, 
"Salt  tolerance,  *Rice,  *Sodium  chloride,  "Sea- 
water. 

Five  genotypes  of  rice  plants  were  screened  for 
salt  tolerance  in  callus  cultures,  not  only  with 
NaCl  but  also  with  different  concentrations  of 
seawater  directly,  and  the  regeneration  of  plants 
from  these  salt-tolerant  callus  cultures.  Mature 
seeds  of  rice  cultivars  Basmati  370,  Pakistani  Bas- 
mati,  Chittimutyalu,  Gopal  Bhog  and  Randhunipa- 
galu  were  dehusked,  sterilized,  washed  and  pre- 
soaked.  Cultured  embryos  were  kept  under  contin- 
uous white  fluorescent  light  and  maintained  for  3 
weeks  at  26  C.  Profusely  growing  calli  were  inocu- 
lated onto  media  containing  1,  2  or  3%  NaCl,  or 
25.  50  or  75%  seawater  with  2  mg/I  2,4-D.  There 
was  a  decrease  in  callus  growth  with  increasing 
salt  concentrations.  Salt-exposed  calli  usually 
turned  brown,  indicating  necrosis.  Portions  of  calli 
which  grew  were  subcultured  onto  fresh  salt/sea- 
water  media.  The  selection  process  was  repeated 
three  times.  Based  on  regeneration  ability,  the  cul- 
tivar  Randhunipagalu  was  more  sensitive  to  salt. 
Basmati  370,  Chittimutyalu  and  Gopal  Bhog  were 
grown  to  maturity  and  the  seeds  collected.  Seed- 
lings from  a  second  tissue  culture  were  subjected 
to  0.75%  NaCl  throughout  the  life  cycle.  During 
early  stages  of  growth,  the  plants  under  stress 
showed  certain  changes  in  morphology  compared 
to  control  plants.  The  leaves  were  generally 
narrow  under  salt  stress.  The  present  studies  clear- 
ly suggest  the  genotype  dependence  of  salt  toler- 
ance. (Mertz-PTT) 
W90-01148 


IMPLEMENTATION    STRATEGIES    FOR    SA- 
LINITY PROJECTS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G 

W90-01351 


WASTE  WATER  IRRIGATION  SUITED  TO 
THE  ENVIRONMENT  AS  SHOWN  BY  THE 
EXAMPLE  OF  THE  ABWASSERVERBAND 
WOLFSBURG'. 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Inst,  fuer  Geologic 

J.  Wolff,  J.  Ebeling,  A.  Muller,  and  H.  Wacker. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  599-606 
3  fig,  2  tab,  4  ref. 

Descriptors:  *Wastewater  irrigation,  *Land  dispos- 
al, *Water  quality  control,  Groundwater  quality, 
Pollutant  identification,  Monitoring,  Chemical 
analysis,  Wastewater  management,  Soil  contamina- 
tion. 

Changes  in  the  chemistry  of  groundwater  by  the 
influence  of  wastewater  land  treatment  is  discussed 
based  on  research  conducted  at  the  'Abwasserrver- 
band  Wolfsburg  are  of  south-east  Lower  Saxony. 
The  results  of  a  4-year  research  program  shows: 
(1)  the  need  to  pretreat  wastewater,  and  eliminate 
burdening  and  harmful  substances  (e.g.  heavy 
metals)  by  purification  plants;  (2)  the  necessity  of 
irrigation  (soil,  climate)  and  the  economical  neces- 
sity of  additional  watering;  (3)  the  need  for  contin- 
uous groundwater  monitoring;  (4)  the  need  for 
continual  chemical  analysis  of  wastewater  quality; 
and  (5)  the  need  for  continuing  analysis  of  soil  and 
plants  for  possible  enrichment  of  harmful  sub- 
stances. (See  also  W90-01612)  (Lantz-PTT) 


W90-01679 


WATER  AND  THE  URBAN  LANDSCAPES  IN 
THE  TROPICS:  THE  EXAMPLE  OF  LAGOS, 
NIGERIA. 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
O.  Ojo. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  691-700, 
2  fig,  4  ref. 

Descriptors:  *Urban  hydrology,  "Tropical  regions, 
*Water  resources  development,  "Nigeria,  Clima- 
tology, Geology,  Lagos,  Urban  areas. 

Water,  as  a  component  and  a  factor  of  the  climatic 
and  hydroclimatic  environment,  has  always  played 
a  significant  role  in  the  climate  of  Lagos,  Nigeria. 
Since  not  much  work  has  been  done  to  examine 
this  role,  a  study  was  conducted  on  this  important 
subject,  particularly  as  related  to  the  tropical  envi- 
ronment. The  study  examines  the  locational  char- 
acteristics of  Lagos  within  the  hydrospheric  envi- 
ronment, and  the  advantages  and  disadvantages  of 
these  locational  characteristics  with  respect  to  the 
significance  of  water  as  a  component  and  a  factor 
of  the  environment.  Emphasis  is  placed  on:  (1)  the 
macro-,  meso-,  and  micro-scale  climatic  and  hydro- 
climatic  characteristics;  and  (2)  the  temporal  and 
spatial  distribution  of  thermal  comfort  or  discom- 
fort and  health  hazards  in  the  city.  Finally,  the 
study  examines  the  challenge  posed  by  the  study  of 
water  as  a  factor  in  urban  landscapes  and  suggests 
possible  approaches  to  meeting  the  challenge.  (See 
also  W90-01612)  (Lantz-PTT) 
W90-01689 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


OF 


TOWARDS     A     SPECIFIC     APPROACH 
URBAN  HYDROLOGY  IN  AFRICA. 

Montpellier-2  Univ.  (France). 

For   primary   bibliographic   entry   see   Field    5G 

W90-01638 


URBAN  DRAINAGE  IN  PARAMARIBO,  SUR- 
INAME. 

Ministry   of  Public    Works,    Telecommunications 

and  Construction,  Paramaribo  (Surinam). 

For   primary   bibliographic   entry   see   Field    5D 

W90-01639 


REDUCTION  MEASURES  FOR  FLOOD 
RUNOFF  AND  THE  ESTIMATION  OF  THE 
EFFECTIVE  RAINFALL  OF  THE  SMALL 
RIVERS  IN  TOKYO  METROPOLIS. 

Institute  of  Civil  Engineering,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  2A 
W90-01644 


IRRATIONALITY  IN  DECISION  MAKING 
PROCESS  EXEMPLIFIED  BY  APPLIED  POLI- 
CIES CONCERNING  STORMWATER  DETEN- 
TION IN  DIFFERENT  COUNTRIES. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A 

W90-01646 


RECENT  TRENDS  IN  THE  REAL  TIME  CON- 
TROL OF  URBAN  DRAINAGE  SYSTEMS. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
For   primary   bibliographic   entry   see   Field    5D 
W90-01649 


COMBINED  SEWER  OVERFLOW  ABATE- 
MENT BY  ON-SITE  DETENTION,  INFILTRA- 
TION, AND  RE-USE. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 


For   primary   bibliographic   entry   see   Field    5D 
W90-01650 


AREA  RETENTION  USED  AS  AN  ELEMENT 
FOR  THE  DESIGN  OF  URBAN  CATCHMENTS. 

Ingenieurburo    fuer    Wasserwirtschaft,    Dreieich, 

West  Germany. 

For  primary  bibliographic  entry  see  Field  4A 

W90-01652 


REVIEW  OF  PROGRAM    URBAN  HYDROLO- 
GICAL R  AND  D  IN  NORWAY  1983-1987'. 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
For   primary   bibliographic   entry   see   Field    5D 
W90-01653 


CONCEPTS  OF  URBAN  DRAINAGE  AND 
FLOOD  PROTECTION  ADOPTED  FOR  THE 
CITY  OF  TOKYO. 

Shibaura  Inst,  of  Tech.,  Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  4A 

W90-01654 


GROUNDWATER  RESPONSE  IN  THE  URBAN 
SECTORS  OF  CAIRO  ENVIRONS,  EGYPT. 

Qatar  Univ.,  Doha.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  4C 

W90-01660 


POSSIBILITIES  FOR  GROUNDWATER  DE- 
VELOPMENT FOR  THE  CITY  OF  JAKARTA 
INDONESIA. 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F 

W90-01669 


GROUNDWATER     AND     SURFACE     WATER 

QUALITY  IN  AND  AROUND  BHOPAL  CITY 

IN  INDIA. 

Central  Ground  Water  Board,  Bhopal  (India). 

For  primary  bibliographic  entry  see  Field  4C 

W90-01671 


METHODS     OF     REDUCING     THE     STORM 
SEWAGE  OVERFLOWS. 

TAUW    Infra   Consult    B.V.,    Deventer   (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  4A 
W90-01678 


CHALLENGES  OF  WATER  SUPPLY  DEVEL- 
OPMENT IN  THE  URBANISED  ISLAND  OF 
PENANG,  MALAYSIA. 

Brunei  Univ.,  Bandar  Seri  Begawan.  Dept.  of  Ge- 
ography. 
K.  C.  Goh. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  657-665 
1  fig,  7  ref. 

Descriptors:  "Malaysia,  "Water  conveyance, 
"Water  resources  development,  "Water  manage- 
ment, Water  supply,  Costs,  History,  Industrial  de- 
velopment, Penang  Island. 

Penang  Island  has  one  of  the  oldest  water  supply 
systems  in  Malaysia.  Historical,  physiographic  and 
economic  factors  have  imposed  considerable  con- 
straints to  the  development  of  the  water  supply 
over  the  past  two  decades  in  order  to  meet  drastic 
increases  in  domestic  and  industrial  consumption 
concomitant  with  a  high  degree  of  urbanization 
and  industrialization.  This  paper  examines  these 
constraints  as  well  as  steps  taken  to  meet  these 
challenges.  Organizational  restructuring  of  the 
water  supply  agency  as  well  as  infrastructural  de- 
velopment have  resulted  in  the  island  having  a  well 
and  efficiently  managed  water  supply  system. 
However,  while  the  water  needs  for  the  next  10-12 
years  are  well  taken  care  of,  there  still  remains 
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(iIIili  challenges  that  require  equally  urgent  atten- 
tion. One  main  task  is  to  replace  old  pipelines 
experiencing  sulfate  attack,  as  well  as  to  replace 
obsolete  instruments  with  new  ones  with  higher 
operating  ranges.  Another  feature  is  the  in sing 

costs  of  water  production  from  poorer  quality 
sources  some  distance  from  the  island.  The  maxi- 
mum use  of  water  from  the  catchments  on  the 
island  will  have  to  be  made.  With  increased  pro- 
duction costs  comes  the  need  to  increase  water 
tariffs  and  hence  a  strategy  for  restructuring  such 
increases  is  mandatory.  Affordabihty,  rather  than 
unlimited  subsidies,  should  be  guideline.  By  pro- 
viding for  lower  charges  for  less  consumption  and 
by  providing  judicious  cross-subsidies,  the  crite- 
rion that  a  man  on  the  poverty  line  should  not  pay 
more  than  4%  of  his  income  for  the  water  he 
consumes,  can  still  be  met.  (See  also  W90-01612) 
(Lantz-PTT) 
W90-01685 


RE-NATURATION  OF  WATERCOURSES  IN 
THE  NORTH  RHINE-WESTPHALIAN  INDUS- 
TRIAL REGION. 

Emschergenossenschaft  und  Lippeverband,  Essen 

(Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01688 


WATER  IN  THE  LANDSCAPE  OF  A  TOWN 
USING  THE  EXAMPLE  OF  GDANSK  AND 
THE  GDANSK  CONURBATION. 

Gdansk  Technical  Univ.  (Poland).  Dept.  of  Archi- 
tecture. 

H.  Sienkowska. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  701-708, 
3  fig. 

Descriptors:  "Urban  hydrology,  Gdansk,  Poland, 
Recreation,  Parks,  Landscaping,  Urbanization. 

The  landscape  of  a  town  is  the  result  of  its  location 
and  its  historical  development.  Water,  together 
with  buildings  and  vegetation,  formed  the  charac- 
teristic image  of  towns  located  on  river  banks  or 
coasts,  but  the  role  of  water  has  changed  through- 
out time.  Gdansk,  Poland,  was  founded  at  the 
confluence  of  the  Mottawa  and  the  Vistula  Rivers 
These  rivers  played  an  important  role  in  the  land- 
scape of  the  town  until  the  19th  century  when  it 
expanded  toward  the  sea  coast.  In  the  last  three 
decades,  Gdansk  together  with  the  neighboring 
towns  of  Sopot  and  Gdynia,  formed  a  conurbation. 
The  linear  shape  of  the  conurbation  provides  the 
inhabitants  of  the  residential  areas  with  the  oppor- 
tunity for  direct  contact  with  the  recreational  area 
of  the  green  belt.  It  parallels  the  main  axis  of  the 
built-up  zone  and  is  connected  by  transverse  routes 
to  the  green  coastal  belt.  On  the  other  hand,  the 
demand  for  workers  in  this  maritime  economy  has 
resulted  in  the  developing  trends  of  increasing 
population  and  urbanization.  In  the  Gdansk  Conur- 
bation there  are  some  commonly  known  and  rec- 
ognized pedestrian  areas  for  tourists  and  recrea- 
tion, dedicated  mostly  to  visual  consumption  of  the 
sea  attractions.  The  factors  which  hinder  an  unlim- 
ited growth  of  the  towns  around  the  Gdansk  Bay 
include:  (1)  the  land  formation  that  is  difficult  to 
build  upon;  (2)  the  problems  of  supplying  the 
towns  with  water;  and  (3)  maintaining  the  sewer- 
age and  remote  heating  systems.  (See  also  W90- 
01612)  (Lantz-PTT) 
W90-01690 


LAKES  REMAINING  FROM  GRAVEL  EXCA- 
VATIONS FOR  RECREATIONAL  AND 
SPORTS  USE  IN  LARGE  CITIES. 

Zagreb  Univ.  (Yugoslavia). 
F.  Wenzler. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  709-716, 
1  photo 


Descriptors       *  Water       resources      develops 

•Lakes,  "Recreation,  'Urban  planning,  Am! 

lakes.   Water  quality,   EcOtytb  HI      Z  Igreb,   Yugo- 
slavia, Case  studies. 

Many  European  cities  developed  in  tin   vicinity  ol 

big  rivers  are  laying  on  alluvial  detritus  of  gravel 
and  sand  which  are  excavated  as  building  materi- 
als. Artificial  lakes  created  by  these  excavations 
could  be  improved  for  recreational  and  sports  use- 
Some  of  the  difficulties  faced  when  making  these 
improvements  are:  (1)  formation  of  shorelines,  (2) 
spatial  organization  of  hinterland,  (3)  water  qual- 
ity; and  (4)  improving  both  water  and  land  ecosys- 
tems. One  of  these  lakes  in  the  Zagreb,  Yugoslavia 
vicinity,  the  Recreational  and  Sports  Center  Jarun 
(230  hectares),  is  presented  in  this  paper  as  a  case 
study  of  this  land  of  recreational  development. 
(See  also  W90-01612)  (Lantz-PTT) 
W90-01691 


EMSCHER  RIVER-  A  MODEL  OF  INTEGRAT- 
ED WATER  MANAGEMENT  IN  AN  URBAN- 
IZED AREA:  PROBLEMS  AND  CHALLENGES. 

Emschergenossenschaft  und  Lippeverband,  Essen 
(Germany,  F.R.). 
G.  Annen. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  721-728, 
3  fig. 

Descriptors:    *Water    pollution    treatment,  *West 

Germany,    *Water    management,    *Urban  areas, 

*Emscher  River,  *Water  quality  control,  Costs, 
Water  treatment,  Turbidity 

In  the  industrial  center  of  West  Germany  (the 
Ruhrdistrict)  difficult  water  problems  arose  from 
the  quick  industrial  and  population  growth  of  the 
second  part  of  the  last  century.  Structures  of  an 
integrated  water  management  scheme  had  been 
established  in  those  years  which  has  proved  to  be 
effective  until  now.  However,  new  influences  and 
developments  require  further  progress  to  keep  the 
system  in  an  efficient  and  acceptable  state.  An 
additional  treatment  plant  in  the  Dortmund  area 
and  perhaps  one  or  two  more  pretreatment  plants 
will  not  substantially  change  the  Emscher  system. 
The  Emscher  Mouth  Plan  will  continue  to  work  as 
the  main  and  final  treatment,  and  to  be  responsible 
for  a  well  cleaned  effluent  to  the  Rhine  River.  The 
Emscher  River  itself  will  continue  to  be  the  main 
sewer  of  the  district.  Its  pollution  can  be  kept 
below  the  limits  of  nuisance  danger  but  cannot  be 
reduced  to  such  a  degree  that  the  Emscher  could 
be  looked  upon  as  a  clean  river.  Even  if  all  the 
wastewater  in  the  Emscher  area  could  be  treated 
near  the  places  of  origin,  the  Emscher  could  not 
recover  to  a  "healthy'  river  due  to  the  bad  ratio  of 
1:4  between  original  water  and  used  water.  It  may 
be  possible  to  get  the  Emscher  water  'clean',  rather 
than  just  transparent  instead  of  turbid.  To  reach 
this  optical  effect,  however,  a  number  of  additional 
treatment  plants  would  have  to  be  erected  within 
the  Emscher  district.  Apart  from  the  high  expense 
of  such  an  undertaking,  another  problem  is  even 
more  difficult:  to  find  the  numerous  places  to 
locate  the  plants  in  an  area  which  is  already 
crowed  with  houses,  factories  and  traffic  facilities. 
(See  also  W90-01612)  (Lantz-PTT) 
W90-01692 


ECOLOGICAL  AND  ECONOMICAL  ADVAN- 
TAGES OF  AN  INTEGRATED  WATER  MAN- 
AGEMENT. 

Dortmund  Univ.  (Germany,  F.R.).  Inst,  for  Envi- 
ronmental Protection. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-01695 


WATER  QUANTITY  MANAGEMENT  IN  UR- 
BANISED POLDERS. 

Department  of  Public  Works,  Amsterdam  (Nether- 
lands). Sewerage  and  Drainage  Dept. 
For   primary   bibliographic   entry   see   Field    5G 
W90-0I697 


WETLAND    Managi-.mevi    in    tin     coi* 

TEXTOI    MM. IONAI    PLANNING,    EAST  CAL- 

1 1  1 1  a  a  (  asi  en  dv, 

For    primary    bibliographic    entry    see    Held    5G. 
W90-0 


VNAIIK  MANAGEMEN1   PLANNING  IN  THE 

AREA     "CITY     OF     HANNOVER      \M>     SI  R- 
MOI  NDING'. 

Niedersaechsisches    Landesaml    luer    WasscrwirU- 

chafl,  Hildeshcim  (Germany,  I    B  / 

For   primary    bibliographic   entry   see    Field    5G. 

W90-01700 


PLAN  Ol    STUDY:  (  ONODOGI  K   MI   <  Ml  IK 

AND  YELLOW    BREECHES  CREEK  WATER- 
SHEDS, A  WA'IKR  RESOURCE  ASSESSMENT. 

Susquehanna  River  Basin  Commission.  Marnsburg. 

PA 

For    primary   bibliographic   entry   see   Field   6D. 

W90-OI706 
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DESIGN  AND  CONSTRUCT  CONTRACTS  IN 
THE  WATER  INDUSTRY:  2.  THE  WAY 
AHEAD -THE  CONTRACTOR'S  VIEWPOINT, 

Bi  water  Ames  Crosta,  Hey  wood  (England) 
For  primary  bibliographic  entry  see  Field  6B. 
W90-01090 


3F.  Conservation  In  Agriculture 


IN  VITRO  SELECTION  FOR  SALINITY  AND 
REGENERATION  OF  PLANTS  IN  RICE. 
Osmania  Univ.,  Hyderabad  (India).  Dept.  of  Ge- 
netics 

For  primary  bibliographic  entry  see  Field  3C. 
W90-01148 


RAINFALL  PROBABILITY  FORECASTS  USED 
TO  MANAGE  A  SUBDRAINAGE-SUBIRRIGA- 
TION  SYSTEM  FOR  WATERTABLE  CON- 
TROL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Hydraulics  and  Catchment  Hydrology. 

J.  R.  Cooper,  and  J.  L.  Fouss. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  1,  p  47-59,  November  1988.  4  fig,  4  tab,  II 

ref. 

Descriptors:  'Surface-groundwater  relations, 
*Water  table,  'Groundwater  management,  'Rain- 
fall, 'Probabilistic  process,  'Statistical  methods. 
Precipitation.  Irrigation,  Root  zone,  Drainage 
areas.  Water  management. 

Water  management  of  subsurface-drainage  and  su- 
birrigation  system  was  simulated  using  a  daily  rain- 
fall probability  index  (RPI),  to  control  the  water 
table  depth  (WT)  in  the  soil  profile.  Daily  manage- 
ment of  'free  drainage,"  controlled  drainage,  or 
subirrigation,  was  based  upon  the  RPI  value  The 
RPI  was  computed  from  the  daily  rainfall  proba- 
bility in  forecasts  issued  by  the  U.S.  National 
Weather  Service.  Climatic  data  and  weather  fore- 
cast records  (1979-1985)  for  the  lower  Mississippi 
Valley  were  used  in  the  DRAINMOD  program  to 
simulate  daily  fluctuations  in  the  water  table.  Vari- 
ous statistical  and  summation  equations  were  used 
for  computing  the  RPI.  Management  success  was 
evaluated  by  conditions  of  excess  and  deficit  soil 
water  in  the  root  zone,  and  by  predicted  crop 
yield.  Using  only  the  'today'  and  'tonight'  seg- 
ments of  the  morning  (5:25  h)  forecast,  15%  of  the 
significant  rainfall  events  occurring  during  the 
growing  season  were  successfully  predicted  when 
the  RPI  >  or  =  0.60.  Free  drainage  in  advance  of 
predicted  storms  significantly  reduced  the  duration 
of  excess  soil  water  in  the  root  zone  and  increased 
simulated  maize  yield  0  to  1  l^r.  when  compared  to 
controlled  drainage  where  the  water  level  at  the 
drain  outlet  was  maintained  constant  at  a  level 
above  the  drain.  (Author's  abstract) 
W90-01221 
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RAINFALL  RETENTION  PROBABILITIES 
COMPUTED  FOR  DIFFERENT  CROPPING- 
TILLAGE  SYSTEMS. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
W.  C.  Mills,  A.  W.  Thomas,  and  G.  W.  Langdale. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  1,  p  61-71,  November  1988.  4  fig,  2  tab,  16 
ref. 

Descriptors:  ♦Rainfall-runoff  relationships,  ♦Agri- 
cultural watersheds,  "Cultivated  lands,  ♦Agricul- 
tural hydrology,  ♦Probability  distribution,  ♦Rain- 
fall impact,  Rainfall,  Percolation,  Soil  water. 

Rainfall  and  runoff  event  data  from  several  differ- 
ent cropping  and  tillage  systems  on  three  field- 
ized  watersheds  in  the  Southern  Piedmont  of  the 
USA  are  used  to  estimate  empirical  probability 
distributions  of  the  USDA  Soil  Conservation  Serv- 
ice runoff  curve  number.  Long-term  rainfall 
records  from  a  nearby  gauge  are  also  employed  to 
obtain  probabilities  for  rainfall  event  occurrence 
and  depth.  These  probability  distributions  of  runoff 
curve  number  and  rainfall  occurrence  and  depth 
are  incorporated  in  a  recursive  computer  proce- 
dure to  compute  estimated  probability  distributions 
of  annual  rainfall  retention  for  the  different  crop- 
ping-tillage  systems.  Comparison  of  these  estimat- 
ed rainfall  retention  probability  distributions  shows 
a  reduction  in  the  risk  for  low  rainfall  retention 
with  the  installation  of  conservation  tillage  sys- 
tems. (Author's  abstract) 
W90-01222 


PASTURE  EVAPOTRANSPIRATION  UNDER 
VARYING  TREE  PLANTING  DENSITY  IN  AN 
AGROFORESTRY  EXPERIMENT. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
J.  Eastham,  and  C.  W.  Rose. 

Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  1,  p  87-105,  November  1988.  12  fig,  1  tab 
>9  ref. 

Descriptors:  ♦Lysimeters,  ♦Evapotranspiration, 
'Canopy,  ♦Forest  hydrology,  ♦Planting  manage- 
ment, Vegetation  effects,  Root  zone.  Leaves. 

rysimeters  were  used  to  measure  evapotranspira- 
ion  (E)  from  pasture  under  three  planting  densities 
n  an  agroforestry  experiment.  Root  length  densi- 
les  under  pasture  at  the  medium  and  high  tree 
)lanting  densities  were  significantly  lower  than 
inder  pasture  at  the  low  tree  density.  During  well- 
vatered  summer  periods,  pasture  E  was  found  to 
lecrease  at  closer  tree  spacing  and  more  compete 
ree  canopy  cover.  Reductions  in  leaf  area  due  to 
ither  frost  damage  or  drought  reduced  pasture  E. 
7rost  damage  to  pasture  at  the  closer  tree  spacing 
vas  less  severe  due  to  shelter  provided  by  the 
rees.  Relationships  between  soil  water  content  and 
he  ratio  of  pasture  E  to  pan  evaporation  (E  sub 
ho)  were  obtained  at  each  tree  density.  During 
eriods  when  leaf  area  was  not  limiting  E,  E/E  sub 
ho  at  the  same  water  content  was  highest  from 
asture  at  the  low  tree  density.  This  trend  was 
ttributed  to  increased  shading  at  high  tree  densi- 
es,  reducing  radiation  and  stomatal  conductance. 
\uthor's  abstract) 
f90-01224 


t'ATER  CONTROL  AND  THE  MAINTENANCE 
VIPERATIVE:  EVIDENCE  FROM  NEPAL. 

.rizona  State  Univ.,  Tempe.  Div.  of  Agriculture. 
C.  Baxter,  and  W.  R.  Laitos. 
.gricultural  Water  Management  AWMADF,  Vol 
5,  No.  2,  p  115-130,  December  1988.  3  tab,  20  ref. 

•escriptors:  ♦Agricultural  hydrology,  ♦Nepal,  *1t- 
gation  practices,  ♦Surface  water,  ♦Water  control, 
Irrigation  efficiency,  ♦Water  distribution,  Water 
anagement,  Water  use,  Agriculture,  Water  rights. 

tx  farmer-managed  irrigation  systems  were  exam- 
ed  and  compared  to  three  government-managed 
ngation  systems.  Results  from  these  studies  indi- 
ite  that  the  organizational  capacity  of  farmers' 
ater  users'  associations  to  directly  manage  and 
aintam  the  irrigation  systems  was  the  most  im- 
irtant  factor  in  achieving  water  control  and  pro- 


ductive irrigation  systems.  This  factor  is  referred 
to  as  the  'maintenance  imperative.;  The  effective 
water  users'  associations  demonstrated  that  they 
were  able  to:  (1)  mobilize  significant  amounts  of 
labor  and  money  on  a  continuing  basis  for  mainte- 
nance and  operation,  (2)  resolve  local  conflicts 
over  water,  (3)  allocate  and  distribute  water  equi- 
tably, (4)  enforce  rules,  and  (5)  coordinate  crop- 
ping patterns  and  planting  dates  to  optimize  the 
efficient  use  of  available  water.  The  farmer-man- 
aged systems  displayed  a  large  degree  of  farmer 
cooperation  and  satisfaction,  even  though  most  of 
the  systems  had  substantial  operation,  maintenance, 
and  cost  problems.  (Author's  abstract) 
W90-01225 


ENHANCEMENT  OF  CROP  YIELDS  FROM 
SUBSURFACE  DRAINS  WITH  VARIOUS  EN- 
VELOPES. 

Soil  and  Water  Research  Inst.,  Giza  (Egypt). 
N.  1-Mowelhi,  A.  El-Bershamgy,  G.  J.  Hoffman, 
and  A.  C.  Chang. 

Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  2,  p  131-140,  December  1988.  1  fig,  4  tab 
14  ref. 

Descriptors:  ♦Crop  yield,  ♦Subsurface  drains,  ♦Ag- 
ricultural hydrology,  ♦Drainage  systems,  ♦Agricul- 
ture, ♦Irrigation  practices,  Crop  production, 
Groundwater  management,  Egypt,  Rice,  Wheat 
Cotton. 

A  field  experiment  was  conducted  for  10  years  in 
the  Nile  Delta  of  Egypt  to  quantify  the  benefit  of 
subsurface  drainage  on  crop  yield.  During  three 
crop  rotations,  subsurface  drains  at  a  spacing  of  20 
m  and  a  depth  of  1.5  m  doubled  the  yield  of  cotton 
and  rice  and  increased  the  yield  of  wheat  and 
clover  by  50%.  No  significant  enhancements  in 
crop  yield  was  found  from  placing  various  enve- 
lope materials  around  the  drains  compared  to  no 
envelope.  Drains  of  75  mm  diameter  resulted  in 
significantly  lower  yields  (20%  less)  for  cotton  and 
rice  than  drains  of  100  mm  diameter  but  there  were 
no  yield  differences  for  wheat  and  clover.  Apply- 
ing 10  Mg/ha  of  gypsum  and  deep  plowing  (25  cm 
deep)  improved  yields  from  5  to  19%  for  all  crops, 
cotton  and  clover  having  the  largest  yield  im- 
provement. Soil  salinity  to  a  depth  of  1.5  m  was 
reduced  from  an  average  5.3-2.2  dS/m  after  1  year 
of  drainage  without  additional  water  being  applied 
beyond  the  normal  irrigation  amounts  and  rainfall. 
(Author's  abstract) 
W90-01226 


ESTIMATING  THE  VALUE  OF  FLOOD  ALLE- 
VIATION ON  AGRICULTURAL  GRASSLAND. 

Silsoe  Coll.  (England). 

T.  M.  Hess,  and  J.  Morris. 

Agricultural  Water  Management  AWMADF,  Vol 

15,  No.  2,  p  141-153,  December  1988.  2  fig,  7  tab 

1 1  ref. 

Descriptors:  ♦Flood  forecasting,  ♦Flood  damage, 
♦Agricultural  hydrology,  ♦Flood  control,  ♦Flood 
protection,  ♦Flood  frequency,  ♦Cost  analysis,  ♦Ag- 
ricultural runoff,  Agricultural  watersheds,  Surface 
water,  Mathematical  studies,  Rainfall-runoff  rela- 
tionships, Drainage  areas. 

The  assessment  of  flood  damage  costs  on  farmland 
is  a  necessary  part  of  the  evaluation  of  land  drain- 
age improvement  schemes  and  maintenance  pro- 
grams. A  method  is  presented  for  calculating  the 
average  annual  cost  of  flooding  and  the  extra  bene- 
fits or  costs  associated  with  given  changes  in  flood- 
ing regime.  Particular  reference  is  made  to  the 
effect  of  land  use,  flood  frequency  and  seasonality 
on  flood  costs.  The  seasonally  weighted  flood  loss 
is  calculated  from  a  mathematical  expression  that 
accounts  for  the  loss  from  a  particular  month  and 
the  probability  of  the  flood  occurring  in  that 
month.  The  method  is  illustrated  by  means  of  a 
simplified  case  study  that  examines  the  agricultural 
benefits  of  reduced  summer  flooding  in  an  area  of 
environmental  importance.  In  the  example,  the  de- 
rived flood/flow  area  curve  is  combined  with  the 
damage/frequency  curve  to  give  the  flood 
damage/area  relationship  and  a  resultant  average 
annual  flood  loss  for  a  specific  area  of  land.  The 
scheme,    in    this   case,    proposed    to   alleviate   all 


summer  floods  up  to  a  design  flow;  flows  in  excess 
of  this  level  will  not  be  affected  and  will  still  flood 
the  same  area  as  without  the  scheme.  (Author's 
abstract) 
W90-01227 


IRRIGATION  SCHEDULING  UNDER  A  LIM- 
ITED WATER  SUPPLY. 

Indian   Agricultural   Research   Inst.,   New   Delhi. 

Water  Technology  Center. 

N.  H.  Rao,  P.  B.  S.  Sarma,  and  S.  Chander. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  2,  p  165-175,  December  1988.  3  tab,  17  ref, 

append. 

Descriptors:  ♦Irrigation  practices,  ♦Irrigation  pro- 
grams, "Water  supply,  ♦Crop  yield,  ♦Agricultural 
hydrology,  ♦Water  allocation,  Agriculture,  Irriga- 
tion, Mathematical  studies,  Soil  water,  Water 
stress,  Crop  production. 

The  problem  of  scheduling  irrigation  at  weekly 
intervals  for  a  single  crop  when  water  supply  is 
limited  is  considered.  The  mathematical  formula- 
tion is  based  on  a  dated-water-production  function, 
weekly  soil-water  balance,  and  a  heuristic  assump- 
tion that  water  stress  in  the  early  weeks  of  a  crop- 
growth  stage  leads  to  suboptimal  yields.  The  allo- 
cation problem  is  solved  at  two  levels,  growth 
stages,  and  weeks.  At  the  first  level,  the  dated 
water-production  function  is  maximized  by  dynam- 
ic programming  to  obtain  optimal  allocations  for 
growth  stages.  At  the  second,  the  water  allocated 
to  each  growth  stage  is  re-allocated  to  satisfy 
weekly  water  deficits  within  the  stage  in  a  sequen- 
tial order,  beginning  with  the  first  week  of  the 
stage.  Water  delivery  and  soil-water  storage  con- 
straints are  included  at  both  levels.  The  model  is 
applied  to  a  field  problem  to  derive  weekly  irriga- 
tion programs  for  cotton  under  various  levels  of 
seasonal  water  supply  and  initial  soil  moisture. 
(Author's  abstract) 
W90-01228 


IRRIGATION  SCHEDULING  AND  CANTA- 
LOUPE YIELD  MODEL  FOR  THE  JORDAN 
VALLEY. 

Jordan  Univ.,  Amman.  Dept.  of  Soils  and  Irriga- 
tion. 

A.  M.  Battikhi,  and  R.  W.  Hill. 
Agricultural  Water  Management  AWMADF,  Vol 
15,  No.  2,  p  177-187,  December  1988.  3  fig,  1  tab 
1 1  ref. 

Descriptors:  ♦Irrigation  practices,  ♦Irrigation  pro- 
grams, ♦Crop  yield,  ♦Agricultural  hydrology, 
♦Hydrologic  models,  Jordan  River  Valley,  Soil 
water,  Water  management,  Model  studies,  Agricul- 
tural watersheds,  Irrigation. 

A  crop  yield  and  soil  water  management  simula- 
tion model  (CRPSM)  developed  at  Utah  State 
University  was  modified  and  calibrated  using  data 
from  a  trickle  irrigation  experiment  with  different 
mulched  treatments  on  cantaloupe  (Cucumis  melo 
L.)  in  the  Jordan  Valley.  The  soil  water  budget 
model  was  adapted  to  the  field  conditions  through 
input  describing  rooting  depth,  field  capacity,  wilt- 
ing point  and  wet  soil  surface  air-drying  character- 
istics. Observed  field  crop  growth  progress  was 
used  for  the  model's  phenology  clock.  Calibration 
of  the  yield  model  was  accomplished  by  adjusting 
model  parameters  to  obtain  a  reasonable  match 
between  model  and  field  yields.  Simulated  possible 
irrigation  schedules  were  tested  using  different  op- 
tions provided  by  the  model.  By  using  1.5  cm  per 
irrigation  for  a  total  of  44  to  47  irrigations  and 
starting  the  first  instead  of  the  last  of  April,  simu- 
lated yields  were  about  double  what  was  actually 
obtained  in  the  field.  This  indicates  that  the  date  of 
first  irrigation  as  well  as  total  water  applied  is 
important  for  maximizing  yield.  Plants  in  the  field 
were  apparently  subjected  to  water  stress  prior  to 
late  April  when  irrigation  was  initiated.  The  use  of 
the  CRPSM  model  could  reduce  the  number  of 
plots  needed  in  further  field  experimentation  since 
the  less  successful  possibilities  could  be  identified 
by  simulation.  Thus,  field  efforts  can  be  concen- 
trated on  treatments  most  likely  to  provide  higher 
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yields  with  improved  irrigation  management.  (An 

ihor's  abstract) 

W90-01229 


AQUEDUCT   AND   RKSKRVOIR   CAPACITIES 
FOR  DISTRIBUTION  SYSTEMS. 

Hampton  Univ.,  VA. 

For  primary  bibliographic  entry  sec  Field  5F. 

W90-01343 


WATER     RESOURCES     MANAGEMENT     IN 
NORTH  CHINA  PLAIN. 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering 
For  primary  bibliographic  entry  see  Field  6A. 
W90-01346 


DEVELOPMENT   OF   A    MODEL    FOR    PRO- 
DUCTION OF  WATER  TRANSFER  IN  A  SEMI- 
ARID    ZONE    IN    TUNISIA    (ELABORATION 
D'UN  MODELE  DE  PREDICTION  DU  TRANS- 
FERT  HYDRIQUE  SOUS  JACHERE  DANS  LES 
ZONES  SEMI-ARIDES  DE  LA  TUNISIE). 
Institut  National  Agronomique  de  Tunis  (Tunisia). 
Centre  de  Gestion  des  Ressources  en  Eau. 
H.  Daghari,  C.  Laroussi,  M.  Maalej,  and  L.  W. 
deBacker. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  63-74,  2 
fig,  8  ref.  English  summary. 

Descriptors:  "Irrigation  design.  *Soil  water,  "Agri- 
cultural  hydrology,  "Tunisia,  *Semiarid  lands, 
*Model  studies,  Vegetation  effects,  Mathematical 
models,  Rainfall  infiltration,  Farming. 

A  mathematical  model  was  developed  to  estimate 
the  available  soil  water  under  bare  soil  conditions 
or  with  a  small  cover  of  vegetation.  The  region  of 
Medjez  El  Bab  in  Northwest  Tunis  is  in  a  semiarid 
zone  characterized  by  irregular  rainfall.  Irrigation 
is  used  to  permit  cultivation  of  cereals.  The  model 
was  based  on  conditions  in  this  area  derived  from 
two  parcels  of  land,  one  maintained  without  vege- 
tation and  the  other  with  a  natural  vegetative 
cover  from  December  to  May.  Hydraulic  profiles 
measured  in  the  field  and  predicted  by  the  model 
were  compared.  The  model  proved  satisfactory  for 
this  purpose;  it  could  also  be  used  to  simulate  soil 
moisture  changed  in  soil  during  and  after  a  rainfall. 
(See  also  W90-01409)  (Peters-PTT) 
W90-01415 


COMPUTER  MODEL  FOR  PREDICTING 
RUNOFF  FROM  A  BENCH  TERRACED 
FIELD. 

Central  Soil  and  Water  Conservation  Research  and 

Training  Inst.,  Dehra  Dun  (India). 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01419 


PRELIMINARY  ASSESSMENT  OF  SOIL  HY- 
DRAULIC PROPERTIES,  AND  THEIR  IMPLI- 
CATIONS FOR  AGRO  FORESTRY  MANAGE- 
MENT IN  GRENADA,  WEST  INDIES. 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-01470 


HYDROLOGY  OF  AN  ACID  WETLAND 
BEFORE  AND  AFTER  DRAINING  FOR  AF- 
FORESTATION,  WESTERN   NEW   ZEALAND. 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01474 


DISSOLVED  ORGANIC  COMPONENTS  IN 
PROCESS  WATER  AT  THE  LOS  BANOS  DE- 
SALTING FACILITY. 

California   Univ.,  Los  Angeles.   School  of  Engi- 
neering and  Applied  Science 
For    primary    bibliographic    entry    see    Field    5D. 


W90-OI534 


EVALUATION  OF  THE  HYDROLOGICAL  RE- 
SPONSE OF  A  DRAINAGE  NETWORK. 
Ecole  Polytechnique  Federals  de  Lausanne  (Swit- 
zerland). Inst   for  Agricultural  Engineering. 
Foi  primary  bibliographic  entry  see  Field  2A. 
W90-01596 


URBAN  WATER  SUPPLY  IN  ARID  ENVIRON- 
MENT-EXAMPLES FROM  THE  ARABIAN  PE- 
NINSULA. 

Dormer-System   GmbH,    Friednchshafen   (Ger- 
many, I   R.).  Dept.  for  Regional  and  Environmen- 
tal Planning. 
For  primary  bibliographic  entry  see  Field  5F. 

W90-0I629 


IRRIGATION  AND  WATER  ALLOCATION. 
Proceedings  of  an  International  Symposium  held 
during  the  XlXth  General  Assembly  of  the  Inter- 
national Union  of  Geodesy  and  Geophysics  at 
Vancouver,  British  Columbia.  Canada,  9-22 
August  1987.  International  Association  of  Hydro- 
logical  Sciences  Press,  Institute  of  Hydrology, 
Wallmgford.  Oxfordshire,  UK.  1987.  IAHS  Publi- 
cation No.  169.  Edited  by  T.H.  Anstey  and  U. 
Shamir.  245p. 

Descriptors:  "Irrigation  efficiency,  "Irrigation 
practices,  "Water  allocation,  "Soil  water,  "Project 
planning,  Model  studies,  Groundwater  recharge, 
Irrigation  effects,  Irrigation  requirements,  Irriga- 
tion engineering.  Irrigation  water,  Irrigation,  Crop 
production,  Arid  lands. 

Two  main  topics  were  discussed  during  the  Inter- 
national Symposium  of  the  XlXth  General  Assem- 
bly of  the  International  Union  of  Geodesy  and 
Geophysics:  interaction  of  irrigation  and  hydrolo- 
gical  processes;  and  irrigation  water  allocation 
within  a  system.  Eleven  papers  were  accepted  for 
the  first  topic  of  the  symposium.  These  papers 
discuss  the  following  sub-topics:  long-term  plan- 
ning for  demands  of  irrigation  water;  soil-water 
regime  in  a  maize  canopy  for  modelling  an  irriga- 
tion and  drainage  system;  supplementation  of  irri- 
gation canal  water  by  storm  water  inflow;  interac- 
tions within  irrigation  hydrologic  cycles;  ground- 
water hydrology  and  irrigation  processes;  over- 
irrigation  of  paddy  fields  for  artificial  groundwater 
recharge;  and,  irrigation  effects  on  the  chemical 
balance  in  the  water  and  soil  environment.  Ten 
papers  selected  for  the  second  main  theme  of  the 
symposium  discuss  the  following  sub-topics:  simu- 
lations to  rehabilitate  small  irrigation  schemes;  rice 
irrigation  during  water  shortages;  irrigation  sched- 
uling and  climate  in  India;  predicting  water  de- 
mands for  irrigation;  factors  affecting  crop  coeffi- 
cient when  calculating  crop  evapotranspiration; 
simulating  water  requirements  for  cereal  crops  and 
forecasting  irrigation  demands  in  China;  optimal 
use  of  irrigation  water  in  Garufella  Catchment, 
India;  design  of  water  allocation  and  water  distri- 
bution networks  by  graph-theory;  necessary 
volume  of  groundwater  reservoirs  for  optimal  con- 
junctive water  use  of  arid  region  irrigation;  and 
integrated  irrigation  system  optimization  analysis. 
(See  W90-01829  thru  W90-001849)  (Geiger-PTT) 
W90-01828 


IRRIGATION  SYSTEMS  MANAGEMENT  RE- 
LATED TO  METEOROLOGICAL  FACTORS 
AND  WATER  RESOURCES. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 
of  Civil  Engineering. 
M.  Holy,  and  Z.  Kos. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  5-14.  3  tab,  18 
ref. 

Descriptors:  "Irrigation  efficiency,  "Stochastic 
models,  "Irrigation  requirements,  "Water  demand, 
"Czechoslovakia,  Meteorological  data  collection. 
Precipitation,  Air  temperature,  Humidity,  Wind 
velocity,  Evapotranspiration. 
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demand  and  consumptu 
water  revjurce  m  planning 

should  be  based  on  methods  and  n 

He   charai  I  de- 

mands Methods  of  assessing  irrigation  water  de- 
mands in  semihumid  /  bcribed  M<>dcls 
foi  <  alculaling  mean  monthly  lime-  series  of  irriga- 
tion water  demands  ba  ;,iiation  temper- 
ature, and  humidity,  supplemented  by  wind  veloci- 
ty  and  sunshine  data,  are  given  Irrigate 
in  the  Rivet  Lobe  basin  in  Czechoslovakia  were 
used  as  a  lesi  ease  and  illustrate  the  applicant 
the   proposed   model    (See  alv,   W90-O1828)  (Au- 

abstract) 
W90-O1829 
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STORM-WATER  IMI.OU  on  THE  (OPER- 
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II  MS 

Calgary  Umv  (Alberta)  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-OI830 


DETERMINATION        OF        FUNDAMENTAL 

DESIGN  PARAMETERS  OF  IRRIGATION 
AND  DRAINAGE  SYSTEMS  BY  MEANS  OF 
MATHEMATICAL  MODELLING  OF  SOIL- 
WATER  REGIME. 

Slovenska  Akademia  Vied.  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologiea  Hydrauhky 
J    Benetin,  and  A.  Soltesz 

IN:  Irrigation  and  Water  Allocation  International 
Association  of  Hydrological  Sciences  Press.  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire.  UK. 
IAHS  Publication  no.  169.  1987.  p  27-37.  5  fig,  1 
tab,  3  ref. 

Descriptors:  "Irrigation  requirements.  "Irrigation 
design,  "Mathematical  models,  "Soil  water.  "Irri- 
gation canals,  Precipitation,  Infiltration,  Evapo- 
transpiration, Surface  runoff.  Capillarity.  Simula- 
tion analysis. 

Until  efficient  computer  were  available,  hydrologi- 
cal design  parameters  of  irrigation  and  drainage 
systems  for  the  total  irrigation  requirement  (cu  m/ 
ha)  and  total  drainage  discharge  (cu  m/ha)  were 
calculated  from  the  soil-water  balance  in  a  year  of 
average  precipitation  and  applied  in  dry  or  wet 
years.  In  many  countries,  rough  procedures  for 
selecting  parameters  for  dry  or  wet  years  v.  ere 
usually  based  on  the  experience  of  irrigation  or 
drainage  systems  already  operating.  Mathematical 
modelling  enables  retrospective  simulation  of  soil- 
water  balance  when  data  from  a  sufficiently  long 
series  of  years  are  available  At  the  same  time 
irrigation  or  drainage  system  functions  may  be 
included.  In  this  way  the  time  and  quantity  of 
required  irrigation  and  drainage  water  may  be 
calculated.  The  mathematical  model  was  applied  to 
balance  the  soil-water  regime  in  a  maize  canopy  on 
a  loamy  soil  in  the  Zitava  River  basin  of  the  CSSR. 
The  empirical  cumulative  frequency  curve  of  the 
water  deficit  in  soil,  constructed  from  the  model 
for  a  whole  vegetation  period  is  practically  the 
cumulative  frequency  curve  of  the  total  irrigation 
requirement.  Its  advantage  is  that  it  corresponds  to 
the  actual  weather  course  in  the  calculated  year 
series.  By  connecting  the  cumulative  frequency 
curve  with  an  equation  which  expresses  the  per- 
centage of  yield  increase  of  irrigated  crops  relative 
to  the  amount  of  their  total  water  requirement  the 
total  design  requirements  of  the  irrigation  system 
were  determined.  (See  also  W90-01828)  (Geiger- 
PTT) 
W90-01831 


HYDROLOGY  OF  IRRIGATION  AND  THE 
IMPACT  OF  IRRIGATION  ON  THE  HYDRO- 
LOGIC  CYCLE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  J.  Morel-Seytoux,  A.  S.  Turbak,  and  M  J 

Abdulrazzak. 

IN:  Irrigation  and  Water  Allocation.  International 

Association  of  Hydrological  Sciences  Press.  Insti- 
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tute  of  Hydrology.  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  39-48.  3  fig,  9 
ref. 

Descriptors:  *Mathematical  models,  "Irrigation  ef- 
ficiency, 'Infiltration  rate,  *Hydrologic  cycle,  "Ir- 
rigation  effects,  Irrigation  design,  "Groundwater 
movement,  Groundwater  recharge,  Computer 
models. 

Explicit  relatively  simple  expressions  were  derived 
from  basic  physical  principles  of  infiltration  to 
relate  quantities  of  interest  in  irrigation  (such  as 
degree  of  infiltration  uniformity)  to  surface  and 
subsurface  characteristics.  Such  explicit  relations 
are  useful  in  planning  and  design  stages  for  irriga- 
tion, a  managed  modification  of  the  hydrologic 
cycle.  Irrigation  effects  on  aquifer  recharge  and 
groundwater  flow  were  examined.  A  technique 
was  devised  to  obtain  explicitly  and  simply  the 
reflected  and  transmitted  fractions  of  excess  irriga- 
tion for  both  constant  and  variable  infiltration 
rates.  Results  of  computer  simulations  for  the  vari- 
able infiltration  rate  compared  well  with  field  data. 
The  laterally  transmitted  fraction  sets  the  ground- 
water in  motion  with  ultimate  discharge  to  a  canal 
or  river.  In  many  arid  regions  such  aquifer  re- 
charge sustains  a  perennial  flow  in  rivers  that 
would  have  been  ephemeral  in  character.  Because 
of  its  impact  on  the  hydrologic  cycle,  irrigation  on 
a  large  scale  will  transform  it  from  a  natural  mode 
to  a  managed  one.  (See  also  W90-01828)  (Geiger- 
PTT) 
W90-01832 


STUDIES  ON  SUBSURFACE  WATER  POTEN- 
TIAL AND  QUALITY  FOR  IRRIGATION. 

Karnataka   Regional   Engineering   Coll.,   Suratkal 

(India). 

For  primary  bibliographic  entry  see  Field  4B. 
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NUMERICAL  ANALYSIS  OF  WATER  AND 
SOLUTE  MOVEMENT  IN  REALISTICALLY 
COMPLEX  SOIL  PROFILES. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For   primary   bibliographic   entry   see   Field   2G. 
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EFFECT  OF  IRRIGATION  METHODS  ON 
GROUNDWATER  LEVELS  IN  GLACIATED 
TERRAIN. 

Agriculture    Canada,    Lethbridge    (Alberta).    Re- 
search Station. 
G.  J.  Beke,  and  T.  Entz. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  91-98.  3  fig.  3 
tab,  5  ref. 

Descriptors:  "Irrigation  effects,  "Groundwater 
level,  "Flooding,  "Sprinkler  irrigation,  Water  table 
fluctuations,  Canada,  Groundwater  recharge, 
Water  table  rise,  Water  table  decline,  Soil  water. 

Water  tables  were  continuously  monitored  at  eight 
sites  in  southern  Alberta  for  a  period  ranging  from 
14  to  28  years  to  determine  the  effect  of  irrigation 
management  on  groundwater  levels.  Water  tables 
receded  during  the  winter  months  to  depths  below 
175  cm,  with  the  lowest  levels  occurring  in  soils 
with  till  at  depths  greater  than  150  cm.  Highest 
water  tables  were  generally  encountered  in  the 
spring,  and  were  caused  by  natural  recharge.  The 
level  flooding  method  generally  caused  higher 
summer  water  tables  than  the  sprinkling  methods. 
Center-pivot  sprinkling  occurred  at  only  one  of  the 
sites,  where  it  caused  lower  water  tables  than 
either  side-roll  or  hand-move  sprinkling.  Modifica- 
tions to  district  infrastructure  and  to  irrigation 
systems  affected  the  water  tables  to  varying  extents 
and  interfered  with  the  evaluation  of  methods, 
particularly  the  sprinkling  methods.  (See  also  W90- 
01828)  (Author's  abstract) 
W90-01837 


OVER-IRRIGATION  OF  PADDY  FIELDS  FOR 
THE  PURPOSE  OF  ARTIFICIALLY  RE- 
CHARGING GROUNDWATER  IN  THE  CON- 
JUNCTIVE USE  SCHEME  OF  THE  CHO-SHUI 
RIVER  BASIN. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Agricul- 
tural Engineering. 
Y.  S.  Tsao. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.   169,   1987.  p  99-109.  4  fig. 

Descriptors:  "Irrigation  effects,  "Groundwater  re- 
charge, "Artificial  recharge,  "Groundwater  man- 
agement, "Mathematical  models,  "Conjunctive  use, 
Hydrologic  cycle,  Water  supply,  Water  demand, 
Model  studies. 

For  centuries,  paddy  fields  have  played  a  signifi- 
cant role  in  the  hydrological  cycle  of  eastern  Asia, 
especially  groundwater  recharge.  To  amplify  the 
function  of  paddy  fields  in  this  respect,  a  plot  of 
195  ha  in  the  upstream  portion  of  the  Cho-Shui 
River  was  over-irrigated  for  three  years  in  order  to 
replenish  groundwater  and  to  reduce  the  serious  ill 
effects  caused  by  over-pumping.  From  the  results 
obtained  in  this  experiment,  over-irrigation  of 
paddy  fields  was  deemed  the  most  efficient  and 
economical  method  of  artificially  recharging 
groundwater  especially  in  the  Cho-Shui  River 
basin.  The  over-irrigation  of  paddy  fields  will  be 
the  most  important  part  of  a  planned  conjunctive 
use  scheme  (Chi-Chi  Conjunctive  Use  Scheme).  A 
mathematical  model  is  presented  to  compare  the 
effects  on  perennial  yields  among  the  different 
schemes  of  over-irrigation.  Mathematical  models 
predicted  that  with  a  volume  of  artificial  recharge 
of  86.8  million  tons  per  year  by  over-irrigation  in 
the  paddy  fields,  the  groundwater  level  at  sea  level 
would  be  prevented  from  moving  inland.  It  is 
proposed  that  the  water  obtained  from  the  Chi-Chi 
Weir,  in  addition  to  the  240  million  tons  for  over- 
irrigation,  be  apportioned  as  follows:  41  million 
tons  to  public  water  uses,  345  million  tons  to 
aquaculture  fish  ponds,  and  the  rest  to  irrigate 
paddy  fields  other  than  those  located  in  the  natural 
groundwater  recharge  zone.  (See  also  W90-01828) 
(Geiger-PTT) 
W90-01838 


EFFECTS  OF  IRRIGATION  ON  THE  CHEMI- 
CAL BALANCE  IN  THE  ECOLOGICAL  ENVI- 
RONMENT OF  WATER  AND  SOIL. 

Changchun  Coll.  of  Geology  (China).  Station  of 
Environmental  Hydrogeology. 
C.  X.  Gui. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  111-124.  3  fig, 
12  tab. 

Descriptors:  "Water  chemistry,  "Irrigation  effects, 
"China,  "Soil  water,  "Soil  properties,  "Salinity, 
"Soil  chemistry,  Mineralization,  Capillarity,  Chem- 
ical properties.  Irrigation  programs,  Groundwater 
pollution. 

Irrigation  has  caused  the  chemical  balance  of  the 
Songnen  Plain  water-soil  ecotope  to  change.  The 
change  must  be  made  beneficial  by  channelling 
irrigation  water  from  the  Songhaujiang  River  to 
improve  the  ecotope  of  farmland.  Because  irriga- 
tion water  joins  the  ion  cycle  in  the  water-soil 
ecotope,  the  original  water-soil  chemical  balance  is 
disturbed  causing  some  ecological  problems,  such 
as  secondary  soil  salinization  and  pollution  of 
groundwater.  A  scientific  approach  to  irrigation  is 
the  key  to  improving  the  water-soil  ecotope  in  the 
irrigation  area.  This  would  involve  establishment 
of  an  improved  irrigation  system  by  making  the 
design  such  that  irrigation  would  be  timely,  drain- 
age adequate,  and  desalinization  stimulated.  The 
area  of  paddy  fields  should  be  expanded,  and  evap- 
oration reduced  to  accelerate  the  process  of  wash- 
ing salt.  The  surface  and  groundwater  should  be 
utilized  in  a  comprehensive  way  by  making  full  use 
of  the  groundwater  resources  for  irrigation  and 
reducing  its  level  to  prevent  the  occurrence  of 
secondary  salinization.  (See  also  W90-01828) 
(Geiger-PTT) 
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SIMULATION  MODEL  TO  DETERMINE  BEN- 
EFITS FROM  IMPROVED  CROP  AND  WATER 
MANAGEMENT  WITH  REHABILITATION  OF 
SMALL  IRRIGATION  SCHEMES. 

Klohn  Leonoff  Ltd.,  Richmond  (British  Colum- 
bia). 

C.  D.  Sellars,  and  D.  E.  Schroeter. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  129-139.  1  fig,  2 
tab,  7  ref. 

Descriptors:  "Irrigation  efficiency,  "Irrigation  re- 
habilitation, "Irrigation  engineering,  "Sri  Lanka, 
"Crop  production,  "Water  management,  "Model 
studies,  Irrigation  programs,  Simulation  analysis, 
Crop  yield. 

Rehabilitation  of  small  irrigation  schemes  generally 
includes  reconstruction  of  the  headworks  and  dis- 
tribution system,  and  measures  to  improve  crop 
and  water  management.  To  assess  the  benefits  from 
rehabilitation,  the  anticipated  increases  in  agricul- 
tural production  have  to  be  determined.  Small 
irrigation  schemes  typically  have  a  highly  variable 
water  supply  and  limited  reservoir  storage.  Conse- 
quently, irrigated  areas  and  crop  yields  are  highly 
variable  and  a  simulation  model  (the  WATMAN 
computer  model)  was  developed  to  allow  for  this 
variability.  The  application  of  the  simulation  model 
to  assess  benefits  from  rehabilitation  of  a  small 
irrigation  scheme  in  Sri  Lanka  is  illustrated.  The 
proposed  crop  and  water  management  improve- 
ments were  simulated  in  the  model,  and  it  was 
found  that  most  of  the  increases  in  the  harvested 
area  could  be  accounted  for  by  improvements  in 
water  supply  distribution  and  use  resulting  from 
changes  in  crop  management.  Changing  the  crop- 
ping patterns  had  a  greater  effect  on  agricultural 
production  than  improved  water  management. 
(See  also  W90-01828)  (Author's  abstract) 
W90-01840 


TACTICAL  OPERATION  OF  RICE  IRRIGA- 
TION SYSTEMS  DURING  WATER  SHORT- 
AGES. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
D.  H.  Rees. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  141-152.  3  fig,  3 
tab,  8  ref. 

Descriptors:  "Drought,  "Model  studies,  "Irrigation 
efficiency,  "Irrigation  practices,  "Crop  production, 
"Computer  models,  Irrigation  requirements,  Irriga- 
tion programs,  Drought,  Crop  yield,  Sri  Lanka, 
Rice,  Model  studies,  Evapotranspiration. 

Various  tactics  are  examined  for  use  on  tropical, 
small-holder  rice  irrigation  schemes  during 
drought  periods  using  the  Kaudulla  irrigation 
system  of  Sri  Lanka.  The  interaction  of  the  rice 
crop  with  its  environment  was  simulated  using  the 
RICEMOD  model,  modified  to  fit  the  Sri  Lanka 
situation.  From  results  of  the  simulation  analysis  it 
was  concluded  that  substantial  water  savings  may 
be  obtained  without  significantly  impairing  crop 
yield.  If  yield  losses  are  unavoidable,  those  losses 
can  be  minimized  by  adoption  of  a  combination  of 
tactics.  Knowledge  of  farm  level  and  distribution 
system  conditions  is  needed  in  determining  which 
tactics  would  be  most  appropriate  to  minimize 
losses  in  crop  yield.  The  use  of  environmental 
variables  such  as  field  irrigation  requirement,  depth 
of  standing  water  layer,  operating  depth,  actual 
crop  evapotranspiration,  seepage  and  percolation 
loss,  and  effective  rainfall  can  provide  important 
information  for  system  management,  as  long  as  the 
model  used  is  fully  verified  in  the  fieid.  (See  also 
W90-01828)  (Geiger-PTT) 
W90-01841 
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SCHEDULING  IRRIGATION  HASEI)  ON 
SOME  CLIMATIC  INDICES  I  OH  CROPS  IN 
MAHARASHTRA  OF  WESTERN  PENINSU- 
LAR INDIA. 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 
A.  R.  Subramaniam,  and  A.  S.  Rao. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  153-162.  4  fig,  2 
tab,  12  ref. 

Descriptors:  'Irrigation  scheduling,  'Irrigation  ef- 
ficiency, 'India,  'Drought,  Evapotranspiration, 
Soil  water,  Soil  water  potential,  Rainfall,  Crop 
production,  Irrigation  requirements. 

Maharashtra  experiences  a  spectrum  of  climates 
ranging  from  perhumid  to  semi-arid.  The  agricul- 
ture is  highly  influenced  by  the  vagaries  of  mon- 
soon rainfall  in  the  region.  The  black  soils  (Verti- 
sols)  predominate  practically  all  over  Maharashtra. 
The  region  plays  a  leading  role  in  India,  in  the 
production  of  sorghum,  millets,  rice,  wheat,  cotton 
and  sugarcane.  For  irrigation  planning,  the  prob- 
abilities of  the  moisture  adequacy  index  (ratio  of 
actual/potential  evapotranspiration)  in  different 
cropping  seasons  covering  various  climatic  condi- 
tions have  been  computed.  The  actual  evapotran- 
spiration was  derived  from  soil  water  budgeting 
using  the  data  of  potential  evapotranspiration,  rain- 
fall and  storage  capacity  of  the  soils.  The  crop 
evaporation  values  were  obtained  either  from  lysi- 
metric  data  or  from  empirical  estimates.  The  ratios 
of  measured  evapotranspiration  to  the  cumulative 
potential  evapotranspiration  for  various  crops  were 
compared  with  the  probabilities  of  moisture  ade- 
quacy indices  at  different  locations  for  evaluation 
of  irrigation  requirements.  The  grain  yields  of 
crops  in  different  years  are  also  compared  with  the 
drought  severity  indices  of  Palmer  to  obtain  the 
validity  of  such  indices  for  evaluation  of  moisture 
status  and  agricultural  drought  conditions.  (See 
also  W90-01828)  (Author's  abstract) 
W90-01842 


PREDICTING  WATER  DEMANDS  FOR  IRRI- 
GATION. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For   primary   bibliographic   entry   see   Field   6D. 
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FACTORS  AFFECTING  CROP  COEFFICIENT 
WHEN  CALCULATING  CROP  EVAPOTRAN- 
SPIRATION. 

Water  Research  Centre,  Cairo  (Egypt). 
M.  Semaika,  and  A.  H.  Rady. 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  175-184.  3  fig,  8 
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Descriptors:  'Evapotranspiration,  'Irrigation  re- 
quirements, 'Soil  moisture  retention,  'Water  use 
efficiency,  Alluvial  soils,  Irrigation  efficiency, 
Crop  production,  Calcareous  soils. 

Actual  evapotranspiration  of  sugar  beet  was  meas- 
ured by  the  soil  moisture  depletion  method  using 
lysimeters  to  compare  irrigation  of  calcareous  and 
alluvial  soils  under  different  levels  of  available  soil 
moisture  depletion  (ASMD):  20%,  40%,  60%,  and 
80%.  Evapotranspiration  rates  in  calcareous  soil 
were  less  than  those  of  alluvial  soil.  Their  values 
decreased  as  ASMD  increased  The  significantly 
highest  values,  number  of  leaves,  plant  height, 
fresh  and  dry  weights,  length  and  diameter  of  roots 
were  obtained  when  plants  were  subjected  to  40% 
ASMD  in  both  soils,  but  higher  for  alluvial  soil. 
The  yields  of  roots  and  sucrose  of  plants  grown  in 
calcareous  soil  were  less  than  those  of  the  alluvial 
soil  However,  water  use  efficiency  of  the  calcare- 
ous soil  was  higher  than  that  of  the  alluvial  soil. 
Crop  coefficient  values  using  the  modified  Pen- 
mann  method  for  estimating  potential  evapotran- 
spiration proved  that  they  mainly  depend  on 
ASMD  level  at  the  root  zone  and  soil  texture 
besides  the  crop  characteristics.  The  magnitudes  of 


these   values   were   higher   in  alluvial   soil   than   in 
calcareous  soil    Moreover,  the  highest  value  was 
obtained  .ii  20%  ASMD  for  alluvial  soil.  (See  also 
W90-0IH2K)  (Author's  abstract) 
W90-01844 


SIMULATION  OF  WATER  REQUIREMENTS 
I  OK  MAJOR  CEREAL  CROPS  AND  FORE- 
CASTING LONG-RANGE  IRRIGATION  DE- 
MANDS IN  CHINA. 

/.hongshan  Univ.,  Guangzhou  (China). 
J.  Hanyang 

IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK 
IAHS  Publication  no.  169,  1987.  p  185-194.  1  fig,  I 
tab,  17  ref. 

Descriptors:  'China,  'Irrigation  requirements, 
•Model  studies,  'Irrigation  efficiency,  Crop  pro- 
duction. Crop  yield,  Rice,  Wheat,  Corn,  Economic 
aspects,  Climates. 

Agricultural  water  used  for  irrigation  is  vital  to 
China  because  irrigation  is  one  of  the  most  effec- 
tive measures  to  increase  that  country"s  food  crop 
yields.  A  model  called  WATER,  with  climate  data 
sets  of  241  stations,  was  used  to  simulate  crop 
water  requirements  for  irrigated  rice,  wheat,  and 
maize.  It  is  necessary  to  analyze  the  economic 
benefit  of  water  used  in  irrigation.  Therefore  an- 
other model,  called  YIELD,  was  employed  to 
simulate  the  potential  yield  under  full  irrigation 
conditions  The  simulations  gave  the  results  of  the 
total  annual  water  used  for  irrigating  rice,  wheat, 
and  maize  to  be  540  billion-580  billion  cu  m  and  the 
corresponding  cereal  crop  yields  to  be  475  billion 
kilograms.  (See  also  W90-01828)  (Author's  ab- 
stract) 
W90-01845 


OPTIMAL  UTILIZATION  OF  IRRIGATION 
WATER  IN  GARUFELLA  CATCHMENT  IN 
ASSAM.  INDIA. 

Roorkee  Univ.  (India).  School  of  Hydrology. 
R.  Singh,  B.  Soni,  and  A.  K.  Changkakoti. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  195-205.  4  tab,  4 
ref. 

Descriptors:  'India,  'Irrigation  efficiency,  'Irriga- 
tion requirements,  Monsoons,  Rainfall,  Hydrologic 
models,  Water  use  efficiency,  Climates,  Crop  pro- 
duction, Topography,  Soil  properties,  Crop  yield, 
Model  studies. 

In  India,  only  about  one  fourth  of  the  cultivated 
land  is  irrigated  and  agriculture  on  the  remaining 
three  fourths  largely  depends  on  vagaries  of  the 
monsoon.  In  the  Garufella  catchment,  which  is 
situated  in  Assam,  India,  about  90%  of  the  rainfall 
occurs  during  the  monsoon.  In  the  Garufella 
Catchment,  which  is  situated  in  Assam,  India, 
about  90%  of  the  rainfall  occurs  during  the  mon- 
soon period  from  June  to  October.  In  winter  and 
summer  the  area  is  mainly  irrigated  by  surface 
water  available  from  the  Garufella  River.  There 
has  been  no  planned  irrigation  development  in  the 
catchment,  which  has  a  culturable  area  of  8420  ha. 
Linear  and  Goal  programming  models  for  optimal 
utilization  of  irrigation  water  for  the  winter  season 
were  developed  considering  such  factors  as  soil 
characteristics,  topography,  climatic  pattern,  crop- 
ping intensity,  crop  water  requirement,  water  re- 
sources, and  socio-economic  conditions.  The  water 
and  land  utilization,  net  return  and  total  produc- 
tion from  the  agricultural  crops  under  various 
plans  were  worked  out.  The  optimal  goal  program- 
ming plan  called  for  the  highest  acreage  going  to 
wheat  followed  by  pulses,  oilseeds,  early  ahu 
paddy,  and  then  potato  crops  for  the  highest  level 
of  satisfaction  of  the  protein,  calorie  and  food 
requirements  of  the  society.  (See  also  W90-01828) 
(Author's  abstract) 
W90-01846 


HIERARCHICAL  METHOD  FOR  THE  DESIGN 
OF  WATER  ALLOCATION  AND  WATER  DIS- 


TRIBUTION M  IVNOKKS  BASED  ON  GHAPH- 

IHIORY. 

Tel-Aviv   Univ    (Israel)    Faculty   ol   Engineering. 

Y   Rubin. 

IN    Irrigation  and  Water  Allocation    International 

Association  of  Hydrological  Sciences  Pr>. 

tute  of  Hydrology,  Wallingford,  Oxford*!] 

IAHS  Publication  no.  169,  1987.  p  207220  5  fig,  I 

tab,  15  ref,  append 

Descriptors:  'Water  allocation,  'Water  distribu- 
tion, 'Model  studies,  Water  demand,  Irrigation 
requirements,  Graphical  methods.  Algorithms, 
Mathematical  models 

A  heuristic  procedure  for  defining  optimal  water 
resources  allocation  is  presented,  which  can  be 
extended  for  the  design  of  least  cost  water  distribu- 
tion networks  The  design  process  is  presented  as  a 
two-stage  hierarchical  process  (1)  an  image-setting 
stage  and  (2)  a  detailed  design  stage  The  first  stage 
deals  with  the  allocation  of  the  water  resource* 
among  potential  users  according  to  certain  demand 
constraints  and  economic  considerations  The 
design  at  this  stage  is  rather  schematic,  and  is 
carried  out  on  a  trial-and-error  basis.  The  second 
stage  serves  to  update  the  cost  figures  by  consider- 
ing the  physical  aspects  of  the  network  required 
for  the  trans-shipment  of  the  allocated  resources. 
The  two  stages  are  carried  out  iteratively,  al- 
though they  can  be  performed  independently.  The 
method  employs  as  its  basic  tool  the  Out-Of-Kilter 
algorithm,  known  from  graph-theory.  The  method 
is  described  in  detail,  and  is  compared  with  a  linear 
programming  based  method,  showing  favorable  re- 
sults. (See  also  W90-01828)  (Author's  abstract) 
W90-O1847 


DETERMINATION  OF  THE  NECESSARY 
VOLUME  OF  THE  GROUNDWATER  RESER- 
VOIRS FOR  OPTIMAL  CONJUNCTIVE 
WATER  USE  FOR  IRRIGATION  IN  AN  ARID 
REGION. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-01848 


EXPERIENCES  WITH  INTEGRATED  IRRIGA- 
TION SYSTEM  OPTIMIZATION  ANALYSIS. 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

K.  Ponnambalam,  and  B.  J.  Adams. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire.  UK. 
IAHS  Publication  no.  169,  1987.  p  229-245.  2  fig,  3 
tab,  10  ref,  append. 

Descriptors:  'Model  studies,  'Optimization,  'Irri- 
gation requirements,  'Irrigation  efficiency,  'India, 
'Water  allocation,  'Stochastic  models,  Irrigation 
water,  Model  studies,  Reservoirs,  Algorithms.  Op- 
timization, Simulation  analysis. 

The  optimal  irrigation  water  allocation  was  deter- 
mined for  the  Parambikulam-Aliyar  Project  (PAP) 
to  maximize  the  net  benefits  of  agricultural  produc- 
tion subject  to  the  physical  and  institutional  con- 
straints of  this  canal-farm  system.  Aggregation/ 
decomposition  models  were  developed  and  sto- 
chastic dynamic  programming  (SDP)  optimization 
was  performed  for  the  reservoir  level  to  provide  a 
closed-loop  type  of  policy.  A  modified  SDP  model 
was  proposed  for  the  farm  level  optimization.  A 
deterministic  coordination  between  the  reservoir 
and  farm  level  is  accomplished  by  a  Dantzig-Wolfe 
type  linear  programming  algorithm.  Experiments 
conducted  on  the  SDP  solution  methods  identified 
the  appropriate  solution  method  depending  upon 
the  type  and  size  of  the  problem.  Simulation  was 
used  to  compare  the  performance  of  the  derived 
optimal  policy  with  the  past  performance  of  the 
PAP.  The  performance  of  the  proposed  models 
was  very  satisfactory.  (See  also  W90-01828) 
(Geiger-PTT) 
W90-01849 
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MODELLING  THE  EFFECTS  OF  AGROTECH- 
NICAL  MEASURES  ON  SPRING  RUNOFF 
AND  WATER  EROSION. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01871 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


DESIGN  OF  A  DIVERSION  SYSTEM  TO 
MANAGE  THE  FIRST  FLUSH. 

Virginia  Polytechnic  Inst.,   Blacksburg.   Dept.  of 

Civil  Engineering. 

C.  Y.  Kuo,  and  J.-L.  Zhu. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3.  p  517-525,  June  1989.  6  fig,  1  tab,  8  ref. 

Descriptors:  "Urban  hydrology,  *Storm  drains, 
*Storm  sewers,  *Storm  runoff,  "Diversion  struc- 
tures, *Model  studies,  "Urban  runoff,  Systems 
analysis. 

To  manage  the  first  flush  of  storm  runoff  in  urban- 
ized areas,  a  diversion  box  and  detention  basin 
system  has  been  proposed  for  a  new  storm  sewer 
system  or  for  retrofitting  an  existing  system.  A 
software  package  for  a  personal  computer  has  been 
developed  to  facilitate  the  analysis  and  design  of 
the  system.  Hydrographs  and  pollutographs  are 
generated  at  the  inlet  and  outlet  of  the  diversion 
box  and  the  detention  basin.  The  peak  outflow  and 
peak  pollutant  concentration  are  compared  with 
the  allowable  outflow  and  pollutant  concentration 
for  urban  stormwater  quantity  and  quality  manage- 
ment. The  model  is  developed  for  both  analysis 
and  design  purposes.  (Author's  abstract) 
W90-00965 


EXPERIMENTAL  ANALYSIS  OF  RESERVOIR 
RELEASE  WAVE  ROUTING  IN  UPLAND 
BOULDER  BED  RIVERS. 

Birmingham  Univ.  (England).  School  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01076 


RIVER  BASIN  MANAGEMENT  AND  PRIVAT- 
IZATION. 

D.  Kinnersley. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  219-226,  June 
1989. 

Descriptors:  "Watershed  management,  "Stream 
fisheries,  "Privatization,  "Water  resources  devel- 
opment, "River  basins,  "Water  management,  "En- 
vironmental policy,  "Flood  protection,  Political 
aspects,  Public  participation,  Utilities,  Management 
planning,  River  regulations,  Selective  withdrawal, 
Effluents,  Community  development,  Water  quality 
standards.  Inland  waterways,  Tidewater. 

Two  upheavals  in  the  U.K.  during  the  past  fifty 
years  can  be  defined.  One  is  the  privatizing  of  the 
water-utility  services  of  the  ten  regional  authori- 
ties; the  other  is  wholly  concerned  with  environ- 
mental functions,  that  is  river  management  tasks 
such  as  flood  protection  and  fisheries,  and  in  the 
regulation  of  water  abstractions  and  of  effluent 
discharges  making  use  of  inland  and  tidal  waters.  It 
can  be  concluded  that  privatization  of  the  water 
utilities  must  be  more  than  another  structural 
change  which  fails  to  be  followed  through  in  poli- 
cies and  new  attitudes,  more  than  just  another 
cycle  of  legislation,  reshaping  and  disappointment. 
This  is  dependent  on  what  every  company  and 
every  person  involved  is  prepared  to  contribute 
themselves.  (Fish-PTT) 
W90-01087 


PRACTICAL  COMPARISON  OF  FLOOD 
FORECAST  METHODS.  EXAMPLE  OF  THE 
AVEYRON  RIVER  (COMPARAISON  PRA- 
TIQUE DE  METHODES  DE  PREVISION  DE 
CRUE.  EXEMPLE  DE  L'AVEYRON). 
Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01131 


REAL  TIME  DECISION  PROCEDURES  RE- 
LATING TO  FLOOD  FORECASTING  (LES 
PROCEDURES  DE  DECISION  EN  TEMPS 
REEL  POUR  LA  PREVISION  DES  CRUES). 

Centre  d'Enseignement  et  de  Recherche  pour  la 

Gestion  des  Ressources  Naturelles  et  l'Environne- 

ment,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01132 


PROPAGATION  OF  FLOODS  WITH  THE 
CONSTRAINED  LINEAR  SYSTEM  (CLS). 
REAL  TIME  APPLICATION  IN  THE  FORE- 
CAST INFORMATION  SYSTEM  (PROPAGA- 
TION DES  CRUES  AVEC  LE  CONSTRAINED 
LINEAR  SYSTEM  (CLS):  APPLICATION  EN 
TEMPS  REEL  DANS  LE  SYSTEME  INFORMA- 
TIQUE  DE  PREVISION). 

LHF,  6,  Rue  de  Lorraine,  38130  Echirolies, 
France. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01137 


WATER  CONTROL  AND  THE  MAINTENANCE 
IMPERATIVE:  EVIDENCE  FROM  NEPAL. 

Arizona  State  Univ.,  Tempe.  Div.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-01225 


ESTIMATING  THE  VALUE  OF  FLOOD  ALLE- 
VIATION ON  AGRICULTURAL  GRASSLAND. 

Silsoe  Coll.  (England). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-01227 


CLUSTER   ANALYSIS   AS   APPLIED   TO   RE- 
GIONAL FLOOD  FREQUENCY. 

Manitoba  Univ.,  Winnipeg.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01344 


COMPARISON  OF  EFFECTIVE  RAINFALL 
SEPARATION  TECHNIQUES  APPLIED  TO 
THE  DERIVATION  OF  CATCHMENT  AVER- 
AGE UNIT  HYDROGRAPHS. 

Queen  Mary  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01417 


COMPUTER  MODEL  FOR  PREDICTING 
RUNOFF  FROM  A  BENCH  TERRACED 
FIELD. 

Central  Soil  and  Water  Conservation  Research  and 
Training  Inst.,  Dehra  Dun  (India). 
V.  V.  D.  Narayana,  and  G.  Sastry. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  105-116,  7 
fig,  5  ref. 

Descriptors:  "Model  studies,  "Computer  models, 
"Rainfall-runoff  relationships,  "Runoff  forecasting, 
"Terracing,  "Hydrologic  models,  Hydrologic 
properties,  Runoff,  Rainfall  intensity,  Mathemati- 
cal equations,  Hydrographs,  Statistical  analysis. 

Bench  terracing  has  been  practiced  in  India  for 
quite  some  time.  Runoff  disposal  is  an  essential 
component  for  successful  performance  of  bench 
terraces.  A  computer  model  based  on  continuity 
and  momentum  equations  has  been  developed  and 
programmed  IBM  370/145  System.  Influence  of 
various  parameter,  including  rainfall  intensity,  land 
slope   and   detention   storage   have   been   isolated. 


The  model  has  been  tested  from  the  data  collected 
from  experimental  bench  terraced  fields.  Statistical 
analysis  of  18  pairs  of  observed  and  computed 
hydrographs  show  that  the  difference  is  not  signifi- 
cant at  the  5%  level.  (See  also  W90-01409)  (Au- 
thor's abstract) 
W90-01419 


METHODOLOGY  FOR  REAL-TIME  FLOOD 
FORECASTING  USING  STOCHASTIC  RAIN- 
FALL-RUNOFF MODELING. 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  of  Hydrol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01428 


EXTRAORDINARY  INFORMATION  IN  PROB- 
ABILITY ESTIMATION  METHOD  OF  FLOOD 
FREQUENCY  ANALYSIS:  MONTE  CARLO  RE- 
SULTS. 

Chengdu     Univ.     of    Science     and     Technology 
(China).  Dept.  of  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01431 


MANAGEMENT  OF  FORESTS  WITH  WATER 
CONSERVATION  FUNCTION. 

Vyskumny  Ustav  Lesneho  Hospodarstva,  Zvolen 
(Czechoslovakia). 
V.  Krecmer,  and  V.  Perina. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  475-487,  2  fig,  2  tab,  15  ref. 

Descriptors:  "Czechoslovakia,  "Water  conserva- 
tion, "Soil  conservation,  "Land  management, 
"Forest  watersheds,  Case  studies,  Economic  as- 
pects, Flood  control,  Erosion,  Water  quality,  Engi- 
neering. 

About  44%  of  the  Czech  forests  serve  soil  and 
water  conservation  objectives  that  should  be  taken 
into  account  in  managing  these  lands.  In  three  case 
studies  presented,  the  additional  costs  to  land  man- 
agement for  soil  and  water  protection  were  com- 
pared to  the  cost  of  remedial  engineering  measures 
that  would  have  to  be  taken  to  counteract  the 
effects  of  timber-only  management  on  water  qual- 
ity, erosion  or  flood  flows.  In  all  cases,  multi- 
purpose land  management  proved  to  be  cost  effec- 
tive. (See  also  W90-01432)  (Author's  abstract) 
W90-01475 


MULTICRITERION     FOREST     WATERSHED 
RESOURCES  MANAGEMENT. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-01490 


PRINCIPLES  OF  URBAN  HYDROLOGY. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR). 

V.  V.  Kurprianov. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  61-67,  5 
ref. 

Descriptors:  "Urban  hydrology,  "Water  resources 
development,  Hydrologic  budget,  Industrial  water, 
Ecological  effects,  Hydrologic  cycle.  Water 
demand,  Runoff. 

Urban  hydrology  is  an  independent  discipline  in 
hydrology  with  its  own  subject  and  investigation 
method.  According  to  the  peculiarities  of  the 
water  cycle  and  changes  in  this  cycle,  urban  hy- 
drology is  subdivided  into  two  parts:  hydrology  of 
towns  and  industrial  areas;  and  the  hydrology  of 
urban  effects  on  the  environment,  water  resources 
and  water  cycle  in  general.  An  evaluation  is  given 
for  the  changes  in  the  hydrological  cycle,  and  the 
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water  balance  structure  is  analyzed.  Approaches  to 

compute  runoff  from  an  urban  area  in  the  zone  "I 
urban   impact,   is  also  discussed.   (See  also  W90- 
01612)  (Author's  abstract) 
W90-0I619 


STOCHASTIC  ANALYSIS  OF  RAINFALL  FOR 
URBAN  DRAINAGE  STUDIES. 

McGill  Univ.,  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01621 


DETAILED  WATER  BUDGET  FOR  THE  CITY 
OF  LUND  AS  A  BASIS  FOR  THE  SIMULA- 
TION OF  DIFFERENT  FUTURE  SCENARIOS. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-01622 


FLOOD     PROTECTION     IN     THE     LOWER 
RHINE  BASIN. 

Staatliches  Amt  fuer  Wasser-  und  Abfallwirtschaft, 

Duesseldorf  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8A. 

W90-01651 


AREA  RETENTION  USED  AS  AN  ELEMENT 
FOR  THE  DESIGN  OF  URBAN  CATCHMENTS. 

Ingenieurburo    fuer    Wasserwirtschaft,    Dreieich, 
West  Germany. 
V.  Sifalda. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hvdrological  Pro- 
gramme of  UNESCO  Publication,'  1988.  p  357-364, 
3  fig,  2  tab,  9  ref. 

Descriptors:  'Catchment  basins,  'Retention,  ♦Set- 
tling basins,  'Urban  areas,  'Drainage  systems, 
'Urban  drainage,  Sewers,  Ponding. 

The  idea  of  'area  retention',  based  on  similar  prin- 
ciples as  the  idea  of  'ponding',  is  known  as  a 
component  of  the  Frankfurt/Main  area  airport 
drainage  design.  The  aim  of  the  application  of  area 
retention  is  to  reduce  sewer  inflow,  making  it 
comparable  with  the  outflow  rate  behind  the  diver- 
sion chambers.  This  paper  presents  the  mean  fea- 
tures of  the  dimensioning,  and  the  marginal  condi- 
tions, for  an  area  retention  scheme.  (See  also  W90- 
01612)  (Lantz-PTT) 
W90-01652 


REVIEW  OF  PROGRAM  'URBAN  HYDROLO- 
GICAL R  AND  D  IN  NORWAY  1983-1987'. 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
For   primary   bibliographic   entry   see   Field    5D. 
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CONCEPTS  OF  URBAN  DRAINAGE  AND 
FLOOD  PROTECTION  ADOPTED  FOR  THE 
CITY  OF  TOKYO. 

Shibaura  Inst,  of  Tech.,  Tokyo  (Japan). 
Y.  Takahasi. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  373-379, 
1  fig,  2  tab. 

Descriptors:  'Flood  control,  'Urban  drainage, 
'Flood  protection,  'Tokyo,  Hydraulic  structures, 
Flood  damage,  Konda  River,  Urban  hydrology, 
History. 

This  paper  describes  the  concepts  and  methods  of 
urban  drainage  and  flood  protection  system  adopt- 
ed for  the  city  of  Tokyo,  Japan,  by  reviewing  the 
history  of  flood  damages  and  flood  control  works 
in  the  Kanda  River  basin,  in  the  heart  of  the 
metropolitan  area  of  Tokyo.  From  the  end  of  the 
Second  World  War  in  1945  to  about  1962,  the  city 
of  Tokyo  experienced  a  rapid  increase  in  popula- 
tion, from  about  three  to  ten  million  respectively. 


I  Ins  resulted  in  the  expansion  ol  the  urb;n 
areas  to  the  lowlands  adjacent  to  rivers  and 
paddy  fields  As  a  consequence  of  the  rapid  urban- 
IZBtion,  the  newly  urbani/ed  areas  experienced  fre- 
quent flood  damage  since  1958  Currently,  these 
are  a  series  of  successful  structural  and  non-struc- 
tural measures  against  flood  damage  implemented 
in  the  Kanda  River  basin  I  he  structural  measures 
includes  river  improvement  works,  three  huge  un- 
derground floodways,  multi-purpose  detention 
ponds,  specially  designed  sewerage  system  incor- 
porating pervious  sewer  pipe,  permeable  pave- 
ments, etc..  Examples  of  non-structural  measures 
are  the  announcement  of  flood-prone  areas  to  the 
public  by  the  authorities  and  administrative  guid- 
ance on,  or  restriction  of,  land  use.  (See  also  W90- 
01612)  (Author's  abstract) 
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RAPID   REMOVAL  OF   WATER:   A   DANGER 
FOR  ALL  BODIES  OF  WATER. 

Emschergenossenschaft  und  Lippeverband,  Essen 

(Germany,  F.R  ) 

For  primary  bibliographic  entry  see  Field  5B. 
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METHODS  OF  REDUCING  THE  STORM 
SEWAGE  OVERFLOWS. 

TAUW  Infra  Consult  B.V.,  Deventer  (Nether- 
lands). 

H.  B.  Weijland,  A.  L.  B.  M.  Van  Campen,  and  A. 
J.  G.  Van  der  Maarel. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  589-598, 
5  fig,  5  ref. 

Descriptors:  'Urban  runoff,  'Combined  sewer 
overflows,  'Storm  water  management,  'Storm 
sewers,  'Surface-groundwater  relations,  Water 
quality,  Costs,  Hydraulic  structures,  Water  man- 
agement, Flow  control.  Outfall  sewers. 

To  control  the  frequency  and  volume  of  storm 
sewage  overflows,  methods  must  be  applied  to 
reduce  or  deaccelerate  storm  water  runoff.  This 
can  be  achieved  by  a  wide  range  of  storm  water 
management  (SWM)  systems  ranging  from  sepa- 
rate storm  water  sewers  to  storm  water  infiltration 
or  retention  basins.  Constraints  such  as  water  qual- 
ity standards,  site  limitations  and  management  con- 
siderations determine  the  choice  of  a  storm  water 
management  system.  Special  consideration  should 
be  given  to  the  use  of  infiltration  systems  in  urban 
and  industrial  areas  where  a  high  concentration  of 
pollutants  may  be  present  in  the  storm  water 
runoff.  With  the  decision  flow  chart  and  SWM- 
graphs,  the  design  of  a  storm  water  management 
system  can  be  facilitated.  Cost  calculations  for 
storm  water  management  systems  show  that  in 
some  cases  soak  trenches,  shallow  infiltration 
basins  and  roof  storage  systems  provide  a  good 
alternative  to  separate  storm  water  sewers  or  re- 
tention basins.  (See  also  W90-01612)  (Author's  ab- 
stract) 
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AQUEDUCT  AND  VIADUCT:  HOW  THE 
RIVER  NAHE  BECAME  MAINSTREET  OF 
IDAR-OBERSTEIN. 

Technische     Hochschule     Darmstadt     (Germany, 
F.R.).  Inst,  fuer  Wasserbau. 
H   Bischoff,  and  R.  Burau. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  629-637, 
8  fig,  1  ref. 

Descriptors:  'Aqueducts,  'Water  conveyance, 
'Idar-Oberstein,  'West  Germany,  Nahe  River, 
Hydraulic  structures,  Channels. 

During  the  last  three  decades  the  internal  road 
traffic  of  the  town  Idar-Oberstein  in  West  Germa- 
ny had  increased  so  tremendously,  that  the  main 
traffic  through  the  only  two  streets  in  the  steep 


and  narrow  valley  ol  the  Nahe  Rivet   u<  ■> 
lapsed   To  solve  this  problem,  different  possibilities 
had  been  seriously  investigated,  but   final 
one  was  selected  as  the  most  feasible  solution  to 
the   traffic   problems  of  the   tovm     ! 
improved  the  quality  of  life  for  thl 

live  and  work  in  Idar-Obersteir,  The  Nahe 
River  is  the  victim  of  this  difficult  decision  made  in 
1963.  Some  of  the  technical  and  hydrauh 
lems  are  presented  in  this  paper,  to  give  an  idea 
about  all  of  the  difficulties  the  engineers  and  scien- 
tists had  to  overcome  Over  a  length  of  1900 
meters,  the  Nahe  River  has  been  squeezed  into  an 
artificial  channel  topped  by  the  nev.  main  street  of 
the  town  After  6  years  of  construction  the  struc- 
ture was  opened  to  the  public  in  September  1986. 
(See  also  W90-016I2)  (Lantz-PTT; 
W90-01682 


FLOOD  PROTECTION  PLANTS  OF  THE  CITY 
OF  WASSERBLRG  A.  INN 

Wasserwirtschaftsamt        Rosenheim       (Germany, 

F.R). 

For  primary  bibliographic  entry  see  Field  4C. 
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WATER  AND  THE  URBAN  LANDSCAPES  IN 
THE  TROPICS:  THE  EXAMPLE  OF  LAGOS, 
NIGERIA. 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  3C. 
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POSSIBILITIES  OF  ECOLOGICAL  STREAM 
MAINTENANCE  IN  URBAN  AREAS. 

F.  Hemker. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication.  1988  p  749-756. 

Descriptors:  'Water  resources  development.  'En- 
vironmental protection,  'Ecological  effects, 
'Urban  areas,  'Water  pollution  control,  'Surface 
water.  Streams,  Maintenance.  Streambeds.  Nitro- 
gen. Phosphorus,  Vegetation. 

Streams  and  their  bank  areas  fulfill  a  great  number 
of  social  functions  in  urban  areas.  While  in  the  past 
streams  were  used  almost  exclusively  for  the  oper- 
ation of  mills,  for  rafting  and  fisheries,  today  there 
is  a  greater  number  of  tasks  and  functions  to  be 
fulfilled.  The  include:  abstraction  of  water  for 
drinking  and  industrial  purposes,  discharge  of 
wastewaters  of  all  kinds,  function  as  reaction  basin 
for  chemical-biological  processes  of  self  purifica- 
tion, use  for  recreation  fisheries,  water  sports  and 
local  recreation,  and  as  a  characteristic  and  vitaliz- 
ing element  of  the  landscape.  The  Federal  Water 
Act  of  the  Federal  Republic  of  Germany  provides 
that  the  interest  of  the  natural  budget  be  taken  into 
account.  How  this  new  task  can  be  discharged  by 
those  responsible  for  maintenance,  is  explained  in 
this  paper,  and  includes:  in  situ  stream  mainte- 
nance; weed  clearance  on  the  streambed;  the 
mowing  of  reeds,  grasses  and  weeds  on  banks  and 
slopes;  and  silt  clearance  on  the  streambed.  accel- 
erated development  of  the  treatment  step  for  the 
elimination  of  phosphate  and  nitrogen,  with  the 
objective  of  reducing  weed  growth;  construction 
of  storm  water  treatment  plants  as  well  as  silt  and 
sand  traps  to  reduce  water  pollution;  re-consider- 
ation and,  if  necessary,  modification  of  older  water 
rights  with  a  view  to  the  present  state  of  technolo- 
gy to  improve  stream  ecology;  intensified  official 
monitoring  to  prevent  illegal  discharges  into  the 
storm  water  system;  and  connection  of  car  wash- 
ing plants  only  to  sewerage  systems.  (See  also 
W90-01612)  (Lantz-PTT) 
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STORMWATER     MANAGEMENT    ALTERNA- 
TIVES. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-01919 
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CONVIVIAL  STORMWATER   MANAGEMENT 
ALTERNATIVES. 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

For   primary   bibliographic    entry    see    Field    5G. 
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NATURAL  DRAINAGE  IN  THE  WOODLANDS. 

Wallace,  McHarg,  Roberts  and  Todd,  Philadel- 
phia, PA. 

N.  Juneja.  and  J.  Veltman. 

IN:  Stormwater  Management  Alternatives.  Water 
Resources  Center,  University  of  Delaware, 
Newark,  DE.  April  1980.  p  143-157.  29  fig,  9  ref. 

Descriptors:  *Water  pollution  control,  *Storm 
water  management,  *Urban  hydrology,  *Urban 
planning,  *Texas,  "Community  development, 
Paving,  Storm  runoff,  Environmental  protection. 

An  attempt  was  made  to  develop  a  more  satisfac- 
tory suburban  living  environment,  other  than  the 
one  afforded  by  most  of  the  prevailing  develop- 
ments in  the  Houston,  Texas  region.  Assembly  of 
significant  acreage  initiated  planning  and  design 
for  a  20,000  acre  tract,  which  ultimately  resulted  in 
the  Woodlands,  a  HUD  Title  VII  new  community, 
located  35  miles  north  of  Houston.  A  strategy  was 
developed  to  permit  adequate  dryness  to  accom- 
modate the  needs  of  projected  human  population 
in  the  Woodlands  in  close  juxtaposition  with  the 
saturated  conditions  required  for  survival  of  the 
local  woodlands.  In  the  end,  withholding  of  runoff 
by  the  Woodlands  natural  drainage  and  minimiza- 
tion of  disturbed  areas  were  extremely  valuable  in 
improving  stormwater  quality.  Porous  pavings  also 
proved  beneficial.  (See  also  W90-01919)  (Mertz- 
PTT) 
W90-01931 


IMPLEMENTATION  OF  STORMWATER 
MANAGEMENT  IN  A  CANADIAN  MUNICI- 
PALITY: THE  MARKHAM  EXPERIENCE 
WITH  SITE  TAILORED  CRITERIA. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  E.  Wisner,  D.  Mukherhjee,  and  D.  Keliar. 
IN:  Stormwater  Management  Alternatives.  Water 
Resources     Center,     University     of     Delaware, 
Newark,  DE.  April  1980.  p  159-173,  3  fig,  1  tab,  10 
ref. 

Descriptors:  *Water  pollution  control,  *Storm 
water  management,  "Urban  hydrology,  *Urban 
planning,  *Storm  runoff.  "Runoff,  "Ontario, 
"Canada,  Mathematical  studies,  Community  devel- 
opment. 

Based  on  the  experience  with  several  piloi 
projects,  the  Town  of  Markham,  Ontario,  Canada 
developed  runoff  control  criteria  based  on  site- 
specific  analysis.  The  advantages  and  disadvan- 
tages of  this  approach  which  may  be  of  interest  for 
comparison  with  the  experience  in  the  application 
of  simpler  regulatory  measures  are  discussed  by 
means  of  examples.  The  Town  Engineers  had  the 
difficult  task  of  the  implementation  of  the  criteria 
and  stormwater  management  facilities.  The  actual 
design  was  the  result  of  a  cooperative  effort  of 
many  professionals  from  various  consulting  firms 
and  reviewing  agencies.  The  implementation  of  site 
tailored  criteria  and  alternative  selection  on  the 
basis  of  trade-offs  between  various  objectives  was 
feasible  and  lead  to  advantageous  and  innovative 
runoff  control  alternatives.  These  alternatives  com- 
prised traditional  drainage,  generalized  zero  runoff 
increase  and  partial  control,  over-control  and  se- 
lective control.  Zero  runoff  increases  was  consid- 
ered as  a  means  to  achieve  environmental  and 
flood  control  goals  but  at  the  current  state  of  the 
art,  there  was  no  justification  for  a  rigid  applica- 
tion. Support,  involvement  and  understanding  of 
the  issues  from  the  political  decision  makers  was  a 
key  factor  in  the  site  tailored  criteria.  Hydrologic 
analysis  by  up-to-date  methods  was  also  considered 
essential  for  the  analysis  of  the  simultaneous  oper- 
ation of  the  major  and  convenience  system.  (See 
also  W90-01919)  (Mertz-PTT) 
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DRAINAGE  RECONSIDERED:  THE  EVOLV- 
ING ROLE  OF  PUBLIC  AGENCIES  IN  DRAIN- 
AGE-NEW CASTLE  COUNTY,  DELAWARE. 

New    Castle   County    Water    Resources   Agency, 

Newark,  DE. 

D.  R.  Goehring,  W.  M.  Romeika,  and  V.  C. 

Svatos. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,     University     of     Delaware, 

Newark,  DE.  April  1980.  p  185-209.  9  fig,  8  tab,  11 

ref. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Detention 
reservoirs,  "Storm  runoff,  "Urban  runoff,  "Dela- 
ware, "Urban  planning.  Flood  control,  Water  pol- 
lution control,  New  Castle  County,  Cost  analysis, 
Environmental  protection. 

On  innovation  in  stormwater  management  (i.e. 
zero  runoff)  was  the  natural  drainage  concept 
which  emphasized  the  detention  or  storage  of  rain- 
fall where  it  fell.  This  practice  was  expected  to 
reduce  drainage  and  flood  protection  costs,  im- 
prove water  quality,  and  augment  groundwater 
supplies.  Reduced  liability  costs  and  increased 
assets  of  urban  runoff  were  the  new  goals.  New 
Castle  County,  Delaware's  experience  showed 
how  a  local  government  developed  a  drainage 
program  including  the  philosophical,  technical  and 
legislative  underpinnings  of  the  program.  As  the 
County  responded  to  environmental  needs,  it  was 
able  to  maintain  the  flexibility  to  cope  with  indi- 
vidual land  use  decisions  and,  in  a  continuous 
manner,  evaluate  its  performance  and  set  new  di- 
rections. The  experience  illustrated  the  need  for 
local  governments  to  balance  the  creation  of  hospi- 
table environments  in  which  innovative  storm- 
water management  techniques  could  thrive  with 
the  assurance  of  safety  for  its  citizens.  (See  also 
W90-01 9 19)  (Mertz-PTT) 
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AREAWIDE  AND  LOCAL  FRAMEWORKS 
FOR  URBAN  NONPOINT  POLLUTION  MAN- 
AGEMENT IN  NORTHERN  VIRGINIA. 

Northern  Virginia  Planning  District  Commission, 

Annandale. 

For   primary   bibliographic   entry   see   Field    5G. 
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LET'S    SETTLE    THE    STORMWATER    MAN- 
AGEMENT ISSUE. 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Raleigh. 

For   primary   bibliographic   entry   see   Field    5G. 
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GREENWAY  CONCEPT  WITHIN  THE  HERIT- 
AGE CONSERVATION  AND  RECREATION 
SERVICE. 

Heritage    Conservation    and    Recreation    Service, 

Philadelphia,  PA. 

G.  Eugster,  and  E.  Titus. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources      Center,      University      of     Delaware, 

Newark,  DE.  April  1980.  p  287-308.  1  fig. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Conser- 
vation, Heritage  Conservation  and  Recreation 
Service,  Department  of  the  Interior,  Institutions, 

Rivers. 

The  U.S.  Department  of  the  Interior's  Heritage 
Conservation  and  Recreation  Service,  through  the 
Nationwide  Rivers  Inventory,  established  a  com- 
prehensive river  information  system  which  served 
as  a  framework  and  a  focal  point  for  greenway 
conservation  activities.  The  Inventory,  being  con- 
ducted under  the  National  Wild  and  Scenic  Rivers 
Act,  did  several  things.  (1)  It  provided  recognition 
and  the  option  for  varying  degrees  of  protection  to 
significant  river  resource  areas  to  avoid  adverse 
environmental  impacts  and  to  upgrade  the  public's 
awareness  of  these  valuable  resources.  (2)  It  served 
as  a  focal  point  for  the  more  effective  coordination 
and  use  of  existing  Federal  activities  and  programs 
related  to  greenway  conservation.  (3)  It  established 
a   data   base   of  objectives   and   descriptive   river 


resource  information  for  planning  and  decision 
making.  (4)  It  identified  through  the  use  of  a  grass- 
roots communication  network,  opportunities  for 
greenway  conservation  implementation  including 
information  about  local  and  State  issues  and  con- 
servation supporters.  (5)  It  identified  and  empha- 
sized greenway  conservation  implementation  op- 
tions at  all  levels  of  the  government  and  the  pri- 
vate sector  including  funding  programs,  legislative 
tools  and  techniques,  and  less-than-fee-acquisition 
strategies.  The  Heritage  Conservation  and  Recrea- 
tion Service's  national  greenway  conservation 
effort  was  based  on  the  philosophy  that  river  con- 
servation is  a  shared  responsibility  between  all 
levels  of  the  government  and  the  private  sector. 
(See  also  W90-01919)  (Author's  abstract) 
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UNCOUNTED  COSTS  OF  UNCONTROLLED 
WATER. 

Chester  County  Conservation  District,  West  Ches- 
ter, PA. 

For  primary  bibliographic  entry  see  Field  6E. 
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PUBLIC  PARTICIPATION  IN  ANNE  ARUN- 
DEL COUNTY'S  WATER  SHED  MANAGE- 
MENT PROGRAM. 

Anne   Arundel    County   Office   of  Planning   and 

Zoning,  Annapolis,  MD. 

For   primary   bibliographic   entry   see   Field   4D. 
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MANAGING  GROUND  WATER  QUALITY  IN 
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Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 
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WASTE     DISPOSAL    AND    GROUNDWATER 
MANAGEMENT. 
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For  primary  bibliographic  entry  see  Field  5E. 
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WYOMING'S  GROUNDWATER  LAWS:  QUAN- 
TITY AND  QUALITY  REGULATION. 

Holland  and  Hart.  Cheyenne,  WY. 

For  primary  bibliographic  entry  see  Field  6E. 
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GROUNDWATER  LOWERING  IN  THE  FOUN- 
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PUMPED-STORAGE  STATION. 

For  primary  bibliographic  entry  see  Field  8A. 
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RAINFALL  PROBABILITY  FORECASTS  USED 
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TROL. 

Agricultural     Univ.,     Wageningen    (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
For  primary  bibliographic  entry  see  Field  3F. 
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WATER  BENEATH  THE  CITY  STREETS. 

Moretrench  American  Corp.,  Rockaway,  NJ. 
J.  P.  Powers,  and  R.  G.  Lenz. 
Civil    Engineering   (ASCE)   CEWRA9,   Vol.    59, 
No.  8,  1989,  p  62-64. 
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Descriptors:  'Groundwater  barriers,  'Water  man- 
agement, 'Control  systems,  Urban  areas,  Pumping, 
Cutoffs,  Construction  methods 

Groundwater  control  has  been  complicated  by  un- 
derground utility  lines,  water  pipes  and  sewers, 
subways  and  building  foundations.  There  are  four 
basic  groups  of  groundwater  control  methods:  (I) 
Open  pumping-water  allowed  to  flow  into  the 
proceeding  excavation,  collects  in  ditches  and  is 
pumped  away;  (2)  Predrainage--lowers  the  water 
via  pumped  wells,  wellpoints  or  ejectors  prior  to 
excavation;  (3)  Cutoff-groundwater  flow  to  the 
excavation  site  is  prevented  with  steel  sheeting, 
slurry  concrete  walls,  secant  piles,  etc.;  (4)  Exclu- 
sion-compressed air  or  closed  face  tunnel  shield 
keep  groundwater  from  the  excavation.  Success 
often  requires  a  combination  of  two  methods. 
Problems  with  controlling  groundwater,  factors 
which  complicate  groundwater  control  in  urban 
settings,  and  the  damages  which  can  be  caused  by 
improperly  executed  methods  are  briefly  discussed. 
Examples  of  errors  in  urban  areas  are  cited  and 
suggestions  for  solving  such  problems  and  mistakes 
are  included.  (Male-PTT) 
W90-01267 


BEATING  THE  PEAK  IN  SUMMER  DEMAND. 

CH2M  Hill,  Inc.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01382 


SNOW  REDISTRIBUTION:  STRIP  CUTS  AT 
YUBA  PASS,  CALIFORNIA. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 
B.  J.  McGurk,  and  N.  H.  Berg. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  285-295,  3  fig,  5  tab,  6  ref. 

Descriptors:  *Water  yield  improvement,  *Snow 
depth,  'Forest  management,  'Forest  hydrology, 
Cutting  management,  California. 

Five  east-west  strips  were  harvested  in  1962  to  test 
the  potential  for  snow  redistribution  in  California's 
snow  zone.  Snow  depth  and  water  equivalent  data 
were  collected  from  1962  through  1964  and  again 
from  1982  through  1984.  In  both  sets  of  measure- 
ments, the  average  absolute  depths  and  snow  water 
equivalents  were  generally  significantly  greater  in 
the  strip  cuts  than  in  the  forest.  Strips  on  tree 
height  in  width  had  deeper  snow  and  more  water 
than  strips  two  tree  heights  wide.  Although  snow 
redistribution  did  occur,  an  early  summer  survey 
indicated  that  snow  in  the  cut  strips  melted  much 
faster  than  that  in  the  forest.  It  appears  that  either 
the  strips  were  too  wide  to  adequately  shade  the 
snowpack,  or  the  east-west  orientation  of  the  strips 
was  incorrect.  Because  no  stream  gauge  was  in- 
stalled, whether  the  observed  snow  redistribution 
had  any  effect  on  runoff  volumes  or  timing  cannot 
be  determined.  (See  also  W90-01432)  (Author's 
abstract) 
W90-01459 


EVALUATION  OF  THE  HYDROLOGICAL  RE- 
SPONSE OF  A  DRAINAGE  NETWORK. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  for  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01596 


EFFECTS  OF  BANKWELL  FILTRATION  ON 
THE  SAFE  GROUND  WATER  YIELD  IN  THE 
COLOGNE  AREA. 

W   Lindner. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  437-443, 
4  fig,  2  ref. 

Descriptors  'Surface-groundwater  relations, 
'Bank   storage,    'Conjunctive   use,   'Groundwater 


budget,  'Groundwater  management,  'Wells,  Co- 
logne, Rhine  River,  Groundwater  recharge,  Sedi 
mentation,  Geohydrology. 

The  replenishment  of  groundwater  due  to  precipi- 
tation does  not  meet  the  demanded  withdrawal 
rales  of  groundwater  in  many  regions  of  the  Rhine 
River  valley.  Industries  and  municipal  water  sup- 
plies, therefore,  also  rely  on  bankwell  filtration 
The  management  of  groundwater  resources  re- 
quires more  information  about  the  possibilities  of 
extending  the  utilization  of  groundwater,  whether 
the  present  amount  of  bankwell  withdrawal  can 
also  be  gained  in  the  future,  and  what  the  effects  of 
bankwell  filtration  are  on  the  permeability  of  the 
Rhine  River  bed.  To  answer  these  questions,  a 
numerical  two-dimensional  horizontal  model  was 
applied  which  stimulates  the  transient  groundwater 
flow,  takes  local  and  time  dependent  variations  of 
the  water  level  in  the  Rhine  River  into  consider- 
ation, and  finally  computes  the  permeability  of  the 
Rhine  River  bed.  This  study  does  not  prove  that 
high  water  in  the  Rhine  River  effects  the  perme- 
ability of  the  river  bed,  nor  can  the  results  be 
explained  by  backwash  effects  or  cleaning  the 
pores  in  the  river  bed;  there  was  hardly  any  seep- 
age of  groundwater  into  the  Rhine.  It  may  be 
assumed  though,  that  the  clogging  of  the  river  bed 
due  to  the  potential  migration  of  microparticles 
into  the  bottom  stratum  of  the  river  bed  is  superim- 
posed by  a  simultaneous  break-up  of  the  river  bed 
bottom  due  to  erosion.  In  the  long  term,  the  safe 
yield  of  bankwell  water  will  not  be  reduced. 
Losses  in  permeability  of  the  Rhine  River  bed  can 
occur  in  dry  years,  but  are  reversible  under  normal 
hydrological  conditions.  (See  also  W90-01612) 
(Lantz-PTT) 
W90-01661 


STUDIES  ON  SUBSURFACE  WATER  POTEN- 
TIAL AND  QUALITY  FOR  IRRIGATION. 

Karnataka  Regional  Engineering  Coll.,  Suratkal 
(India). 

G.  Ranganna,  M.  R.  Gajendragad,  C.  Naganna,  K. 
M.  Gurappa,  and  I.  V.  Nayak. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK 
IAHS  Publication  no.  169,  1987.  p  49-58.  2  fig,  6 
tab,  5  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater  potential,  'Groundwater  quality, 
'Irrigation,  'India,  Aquifer  characteristics,  Satel- 
lite technology,  Soil-water-plant  relationships, 
Water  demand,  Hydrologic  data  collections,  Geo- 
hydrology. 

The  region  of  Western  Ghats  comprising  the  Sa- 
hyadri  Mountain  chain  in  southern  India  has  re- 
mained underdeveloped  notwithstanding  its  rich 
natural  resources  and  flora  and  fauna.  Although 
the  Aladangadi  Hole  (river)  basin  receives  very 
heavy  rainfall,  it  faces  water  scarcity  problems  and 
thus  has  remained  undeveloped.  Intense  develop- 
ment in  the  coastal  region  has  created  increasing 
demands  for  fresh  water.  As  a  pilot  study,  hydrolo- 
gical investigations  for  the  yield,  quality  of  water 
and  soil,  aquifer  parameters,  soil-water-crop  com- 
patibility, groundwater  potential  and  Landsat  im- 
agery studies  were  undertaken.  Results  of  these 
studies  indicate  that  to  utilize  the  surplus  ground- 
water in  the  Aladangadi  Hole  basin,  350  additional 
wells  can  be  sunk  in  the  vicinity  of  the  lineaments 
to  tap  groundwater  at  an  optimum  level.  The  irri- 
gation activities  can  then  be  extended  and  some 
virgin  lands  brought  into  cultivation.  These  devel- 
opments would  increase  food  production  and  job 
opportunities.  (See  also  W90-01828)  (Geiger-PTT) 
W90-01833 


EFFECT  OF  IRRIGATION  METHODS  ON 
GROUNDWATER  LEVELS  IN  GLACIATED 
TERRAIN. 

Agriculture  Canada,  Lethbridge  (Alberta).  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-01837 


OVER-IRRIGATION  OF  PADDY  FIELDS  FOR 
THE     PURPOSE     OF     ARTIFICIALLY      RE- 
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National    laiwan  Umv  ,    laipei    Depi    '>( 

lural  Engineering 

For  primary  bibliographic  entry  see  Field    I 

W90-01S38 


DETERMINATION     Ol      THE     SECESSARV 

VOLUME  OF  THE  GROl  NDttAILR  RLSIR 
VOIHS       I- OR       OPTIMAL       CONJUNCTIVI 

WAILK  I  SI  I  OR  IRRIGATION  IN  AS  ARIO 
REGION. 

Hanover  Univ   (Germany.  I   R  )   Inst    fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau 
N.  R.  Qjrrea 

IN:  Irrigation  and  Water  Allocation  International 
Association  ol  Hydrological  Sciencc-s  Press.  Insti- 
tute of  Hydrology,  Wallingford.  Oxfordshire  I  K 
IAHS  Publication  no.  169,  1987.  p  221-228  5  fig,  3 
ref. 

Descriptors:  'Irrigation  requirements.  'Irrigation 
efficiency,  'Groundwater  recharge,  'Conjunctive 
use,  'Arid  lands.  Water  demand.  Safe  yield.  Opti- 
mization, Percolation.  Artificial  recharge,  Water 
management,  Surface  runoff 

The  interactions  between  the  variables  of  the 
groundwater  balance  equation  were  investigated  in 
order  to  determine  the  minimum  necessary  volume 
of  the  groundwater  reservoirs  for  optimal  conjunc- 
tive use  in  an  arid  region.  To  establish  the  long- 
term  groundwater  recharge  policy  for  a  given 
volume  of  the  groundwater  reservoirs  and  water 
demand,  the  condition  of  the  long-term  equilibrium 
of  the  groundwater  reservoirs  (safe  yield)  was  ap- 
plied. As  a  result  of  the  investigation,  the  necessary 
groundwater  volume  for  optimal  conjunctive  use 
and  the  associated  groundwater  recharge  policy  to 
be  applied  for  a  desired  water  demand  in  the 
system  are  given.  As  an  example,  the  investigation 
area  in  the  valley  of  Tulum  in  the  Andine  region 
near  San  Juan,  Argentina  is  discussed.  In  this 
valley,  groundwater  and  surface  water  of  the  San 
Juan  River  are  used  conjunctively  for  irrigation 
and  other  purposes.  Results  of  managing  the  sur- 
face seasonal  reservoir  for  a  given  water  surplus 
volume  in  the  study  area  showed  that  the  relation 
between  minimum  and  maximum  percolation  from 
the  river  has  a  mean  value  of  0.65.  This  value 
depends  on  the  regulation  capacity  of  the  surface 
reservoirs.  The  larger  the  regulation  capacity,  the 
smaller  this  value.  (See  also  W90-01828)  (Geiger- 
PTT) 
W90-01848 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


DESIGN    OF    A    DIVERSION     SYSTEM    TO 
MANAGE  THE  FIRST  FLUSH. 

Virginia  Polytechnic   Inst..   Blacksburg.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-00965 


EFFECTS  OF  PLACER  MINING  DISCHARGE 
ON  HEALTH  AND  FOOD  OF  ARCTIC  GRAYL- 
ING. 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 
banks. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-00978 


IMPACT  OF  HIGHWAY  CONSTRUCTION  ON 
LEAF  PROCESSING  IN  AQUATIC  HABITATS 
OF  EASTERN  TENNESSEE. 

Tennessee  Technological  Univ..  Cookeville.  Dept. 

of  Biology. 

B.  M.  Stout,  and  C.  B.  Coburn. 

Hydrobiologia  HYDRB8,  Vol.  178,  No.  3.  p  233- 

242,  Jul   17   1989.  2  fig,  4  tab.  40  ref.  Tennessee 

Department  of  Transportation  grant  80-9-3. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


Descriptors:  'Tennessee,  'Highway  effects,  'Ri- 
parian vegetation,  'Leaves,  'Road  construction, 
'Litter,  'Leaf  processing,  'Decomposition, 
•Aquatic  habitats,  'Streams,  'Ponds,  'Riffles,  Oak 
trees,  Hydrogen  ion  concentration,  Water  tempera- 
ture, Macroinvertebrates,  Leaves. 

Rates  of  leaf  litter  processing  at  8  sites  were  used 
in  conjunction  with  other  methods  to  evaluate  the 
impact  of  highway  construction  on  aquatic  habi- 
tats. Monthly  processing  of  white  oak  leaves  from 
4  different  mesh  size  bags  at  unimpacted  reference 
sites  indicated  that  the  3  larger  mesh  sizes  were 
useful  for  comparing  sites,  as  they  did  not  restrict 
invertebrate  colonization  and  provided  similar 
rates  of  processing  within  sites.  Small  mesh  size 
(0.12  mm)  prevented  leaf  shredding  macroinverte- 
brates from  colonizing  bags,  and  caused  signifi- 
cantly slower  leaf  processing  in  a  riffle.  Leaf  proc- 
essing was  fastest  in  a  reference  riffle  above  an  area 
of  highway  construction  but  was  significantly 
slower  in  the  reference  pool  due  to  low  current 
velocity  and  the  absence  of  shredders.  Leaf  proc- 
essing in  a  riffle  below  the  highway  was  slower 
than  the  reference  riffle,  and  the  number  of  shred- 
ders was  reduced.  Removal  of  streamside  vegeta- 
tion during  highway  construction  caused  increased 
stream  temperatures  and  reduced  the  amount  of 
natural  leaf  accumulations,  thereby  reducing  shred- 
der habitat.  At  other  sites  highway  construction 
caused  less  of  an  impact  than  preexisting  environ- 
mental influences.  Leaf  processing  in  a  riffle  of 
lower  pH  stream  was  significantly  slower  than  in 
the  reference  riffle.  Shredders  were  absent  from 
the  low  pH  stream,  and  rates  of  leaf  processing  in 
the  acid  impacted  riffle  and  pool  were  similar  to 
those  of  the  reference  pool.  Comparisons  of  the 
low  pH  stream  with  the  reference  stream  indicated 
that  physical  processes  were  less  important  than 
biological  processes  of  leaf  decay.  Leaf  processing 
in  ponds  was  similar  to  that  of  stream  ponds. 
Processing  was  faster  in  a  small  vs.  large  ponds, 
and  a  high  density  of  invertebrates  was  associated 
with  leaf  bags  in  the  small  pond  after  one  year. 
(Author's  abstract) 
W90-01016 


RESPONSE  OF  HEADWATER  STREAM 
CHANNELS  TO  URBANIZATION  IN  THE 
HUMID  TROPICS. 

Ondo  State  Univ.,  Ado-Ekiti  (Nigeria).  Dept.  of 

Geography. 

F.  S.  Ebisemiju. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  3,  p 

237-253,  Jul-Sep  1989.  7  fig,  4  tab,  52  ref. 

Descriptors:  'Urban  hydrology,  'Urbanization, 
'Urban  drainage,  'Storm  runoff,  'Tropical  re- 
gions, 'Sedimentation,  'Nigeria,  Channel  accre- 
tion, Headwaters,  Discharge  capacity,  Waste  dis- 
posal, Channel  morphology,  Flow  velocity,  Low 
flow. 

Analysis  of  the  bankfull  cross-sections  of  headwa- 
ter streams  in  Ado-Ekiti  region  of  Southwestern 
Nigeria  and  their  comparison  with  data  from  other 
tropical  environments  and  temperate  latitudes 
reveal  that  the  channel  capacities  of  streams  in  the 
humid  tropics  are  relatively  smaller  than  those  of 
temperate  regions.  This  is  attributed  to  the  small 
stream  discharge,  the  predominately  low  and 
highly  seasonal  flows  of  the  streams,  the  low  shear 
stress  of  stream  load,  and  the  stabilizing  and  pro- 
tective influence  of  riparian  vegetation  and  surface 
incrustations.  The  channel  capacities  of  the  urban 
streams  (mean  =  1.13  sq  m)  are  about  47%  smaller 
than  those  of  the  natural  streams  (mean  =2.12  sq 
m)  in  the  same  ecological  zone.  Resurveys  of  sev- 
enteen cross-sections  reveal  that  while  channel 
shoulder  width  increased  by  only  6%  over  a  one- 
year  period,  channel  depth  and  capacity  decreased 
by  16%  and  4%  respectively;  the  decrease  in  chan- 
nel size  occurs  entirely  in  the  channel  depth  dimen- 
sion. Thus  the  response  of  stream  channels  to  the 
urbanization  of  small  headwater  catchments  in  the 
humid  tropics  is  probably  more  of  vertical  accre- 
tion of  channel  bed  and  reduction  in  channel  ca- 
pacity rather  than  the  enlargement  of  urban 
streams  through  channel  widening.  The  rapid  rate 
of  channel  aggradation  is  attributed  to  excessive 
rates  of  sediment  production,  rapid  deposition  of 
sediments  during  small  runoff  events  and  on  the 


falling  stage  of  storm  hydrographs,  and  the  inabil- 
ity of  the  streams  to  evacuate  the  sediments  deliv- 
ered to  them  despite  the  increased  discharge  and 
peak  flow  associated  with  urbanization.  The  low 
competence  of  the  urban  streams  is  attributed  to 
predominance  of  low  flows,  very  gentle  bed 
slopes,  and  most  importantly  the  widespread 
dumping  of  refuse  into  channels  thereby  reducing 
flow  velocity  and  promoting  backwater  flooding, 
ponding,  and  sedimentation.  Spatial  variations  in 
the  degree  of  urbanization  of  the  catchments,  and 
therefore  in  runoff  volume  and  velocity,  exercise 
strong  control  on  channel  width,  depth  and  size.  A 
model  of  the  sequence  of  stream  channel  adjust- 
ment to  the  urbanization  of  small  headwater  catch- 
ments in  the  humid  tropics  is  presented.  (Author's 
abstract) 
W90-01074 


CATCHMENT  AFFORESTATION  AND  WATER 
SUPPLY  IN  STRATHCLYDE  REGION. 

Strathclyde    Regional    Council,    Glasgow    (Scot- 
land). Water  Dept. 
L.  A.  Greene,  and  J.  A.  Taylor. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  288-294,  June 
1989.  3  fig,  5  tab,  12  ref. 

Descriptors:  'Watershed  management,  'Water 
yield,  'Forest  hydrology,  'Reforestation,  'Water 
supply  development,  'Land  use,  'Water  quality 
management,  'Catchment  areas,  Forest  water- 
sheds, Water  quality  standards,  Color,  Turbidity, 
Acidity,  Aluminum,  Access  routes,  Cultivation, 
Drainage,  Leaching,  Phosphates,  Fertilization, 
Planning,  Water  costs,  Scotland. 

The  intensive  afforestation  of  the  uplands  in 
Strathclyde  Region,  Scotland,  encouraged  by 
Government  policy,  has  given  rise  to  growing 
concern  about  the  impact  of  this  significant  change 
in  land  use  on  the  quality  and  quantity  of  water 
supplies.  The  smaller  high-quality  upland  sources, 
which  historically  have  minimal  treatment,  are 
those  most  at  risk  from  changes  as  a  result  of 
forestry  activity.  Problems  caused  by  a  reduction 
in  yield  at  some  sources  in  the  Region  are  dis- 
cussed. A  number  of  afforested  water-supply 
catchments  have  been  monitored  since  1984  with 
the  aim  of  identifying  trends  in  water  quality,  and 
the  results  indicate  increases  in  color,  turbidity, 
acidity,  and  aluminum  in  supplies  after  activities 
such  as  access  road  construction,  plowing,  and 
draining.  Evidence  has  presented  of  the  continued 
leaching  of  phosphate  more  than  six  years  after  the 
application  of  fertilizer.  To  enable  improved  ad- 
vance consultation  and  planning  to  protect  public 
water  supplies,  there  is  a  requirement  to  be  able  to 
indicate  the  likely  sensitivity  of  individual  supplies 
to  the  various  effects  of  afforestation.  The  Region 
is  committed  to  a  substantial  ten-year  capital  ex- 
penditure program  to  upgrade  water  treatment 
works  to  comply  with  the  recent  European  Com- 
munity water  supply  standards  imposed  in  1985. 
Any  significant  long-term  changes  in  water  quality 
associated  with  forestry  activity  will  make  this 
program  more  costly  to  achieve.  (Author's  ab- 
stract) 
W90-01097 


SURVIVAL  OF  AND  PLASMID  STABILITY  IN 
PSEUDOMONAS  AND  KLEBSIELLA  SP  IN- 
TRODUCED INTO  AGRICULTURAL  DRAIN- 
AGE WATER. 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01110 


RESPONSE  OF  A  FRESHWATER  MARSH 
PLANT  COMMUNITY  TO  INCREASED  SA- 
LINITY AND  INCREASED  WATER  LEVEL. 

Louisiana  State  Univ.,   Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01307 


URBAN     HYDROLOGY     PROCESSES     AND 
MODELING. 


Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
J.  W.  Delleur. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  159-181,  4 
fig,  5  tab,  13  ref. 

Descriptors:  'Urban  hydrology,  'Urban  runoff, 
'Urban  watersheds,  'Hydrologic  models,  'Model 
studies,  Infiltration,  Urban  drainage,  Runoff,  Rain- 
fall-runoff relationships,  Hydrologic  properties. 
Flood  peak,  Catchment  areas,  Hydrographs. 

The  runoff  in  urbanized  areas  is  affected  by  two 
principal  factors:  the  decrease  in  infiltration  and 
depression  storage,  and  the  increased  conveyance 
of  the  drainage  system.  This  results  in  an  increased 
volume  of  runoff  with  a  larger  peak  flow  occur- 
ring at  an  earlier  time,  and  in  the  transport  of 
pollutants  to  the  receiving  waters.  Measures  for 
reducing  and  controlling  urban  runoff  are  dis- 
cussed, including  control  on  large  flat  roofs,  park- 
ing lots,  residential  plots,  structural  and  non-struc- 
tural measures  at  the  source,  along  the  line,  and  at 
the  end  of  the  line.  The  principles  of  models  for 
the  simulation  of  urban  runoff  systems  are  summa- 
rized, including  the  macro  approach,  where  only 
the  relevant  characteristic  of  a  system  are  retained 
in  a  cause-effect  of  input-output  pattern,  and  the 
micro  approach,  where  all  the  physical  properties 
involved  in  the  system  or  modeled  in  detail.  A 
short  description  of  the  storm  water  management 
model  (SWMM)  is  presented.  The  model  is  config- 
ured with  six  blocks,  the  executive,  runoff,  trans- 
port, extended,  receiving  water,  and  storage/treat- 
ment block.  The  most  important  part  of  the  cali- 
bration of  SWMM  occurs  in  the  runoff  block, 
which  generates  the  hydrograph  of  each  subcatch- 
ment.  An  application  of  expert  system  technology 
for  the  calibration  of  SWMM  is  presented.  (See 
also  W90-01409)(Friedmann-PTT) 
W90-01423 


FOREST    HYDROLOGY    AND    WATERSHED 
MANAGEMENT. 

For   primary   bibliographic   entry   see   Field   4D. 
W90-01432 


RUNOFF  AND  EROSION  IN  CLEARINGS 
FOLLOWING  CUTTING  OF  THE  HUMID 
TROPICAL  FOREST  (ECOULEMENTS  ET 
EROSION  SOUS  PRAIRIES  ARTIFICIELLES 
APRES  DEFRICHEMENT  DE  LA  FORET  TRO- 
PICALE  HUMIDE). 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Cayenne  (French  Guiana). 
J.  M.  Fritsch. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  123-129,  4  fig,  2  tab,  8  ref.  English  Summa- 
ry- 
Descriptors:  'Rainfall-runoff  relationships,  'Soil 
erosion,  'Forest  management,  'Deforestation. 
'Erosion,  'Runoff,  Cover  crops,  Catchment  areas. 

Increases  in  runoff  and  erosion  on  two  small  drain- 
age basins  were  detected,  using  the  paired  water- 
shed method,  after  replacing  the  amazonian  forest 
cover  with  grass.  One  basin,  with  impervious  soils, 
received  a  Digitaria  swazilandensis  cover.  Annual 
runoff  increased  by  a  factor  of  1.7  peak  discharge 
by  1.9,  while  erosion  increased  by  3.2.  The  other 
basin,  with  pervious  soils,  was  planted  with  Bra- 
chiaria  USDA,  and  relative  increases  of  annual 
runoff,  peak  discharges,  and  erosion  were  2.9,  2.4 
and  2.4,  respectively.  (See  also  W90-01432)  (Au- 
thor's abstract) 
W90-01443 


POSSIBLE  HYDROLOGICAL  AND  GEOMOR- 
PHOLOGICAL  CHANGES  DUE  TO  ALTER- 
ATION OF  FOREST. 

Kyoto  Univ.  (Japan). 

K.  Okunishi,  T.  Saito,  and  H.  Yoshioka. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 


IN:  Forest  Hydrology  and  Watershed  Manage- 
ment   International   Association  of  Hydrological 

Sciences  Press,  Inslilule  of  Hydrology,  Walling- 
I'ord,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  173-17'),  3  fig,  8  ref. 

Descriptors:  'Forest  management.  'Erosion  con- 
trol, 'Landslides,  'Reforestation. 

Effects  of  the  alteration  of  forest  were  examined  in 
a  small  basin.  Abandoned  broad-leaved  trees  were 
replaced  with  Japanese  cedars.  In  clearing  eco- 
nomically useless  trees,  protective  measures  against 
erosion  and  landslides,  which  had  been  learned 
from  the  past  devastation  due  to  forest  destruction, 
were  taken.  In  a  period  of  14  yrs  after  the  forest 
alteration,  small  scale  landslides  took  place  with  no 
greater  density  than  in  the  control  forests.  Acceler- 
ated surface  erosion  was  negligible.  There  remain, 
however,  possibilities  of  forest  devastation.  A  uni- 
form forest  of  coniferous  trees  is  susceptible  to  a 
great  swarm  of  landslides,  and  the  harvesting  of 
Japanese  cedars  will  cause  more  landslide  that  the 
present  case  because  of  the  absence  of  shrubs.  To 
assess  the  long  term  effects  of  human  interference 
on  the  forests,  the  interaction  between  ecosystem 
and  hydrogeomorphological  system  should  be  ana- 
lyzed. (See  also  W90-01432)  (Author's  abstract) 
W90-01448 


EVALUATION  OF  THE  EFFECT  OF  DEFOR- 
ESTATION ON  SLOPE  STABILITY  AND  ITS 
APPLICATION  TO  WATERSHED  MANAGE- 
MENT. 

Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Dept.  of  Forestry. 
Y.  Tsukamoto,  and  H.  Minematsu. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  181-189,  5  fig,  2  tab,  6  ref. 

Descriptors:  'Soil  erosion,  'Forest  management, 
'Forest  hydrology,  'Watershed  management, 
'Deforestation,  'Erosion,  Soil  depth. 

The  effect  of  tree  roots  on  slope  stability  was 
evaluated  with  the  upper  bound  theorem.  The 
greatest  effect  is  indicated  in  mature  forests  where 
the  surface  soil  depth  is  <  100  cm.  The  critical  soil 
depth  is  estimated  as  an  index  of  instability  of 
surface  soils.  All  major  factors  affecting  the  stabili- 
ty of  surface  soils  are  discussed  and  summarized  in 
a  table  for  practical  watershed  management.  (See 
also  W90-01432)  (Author's  abstract) 
W90-01449 


INFILTRATION  AND  REDISTRIBUTION  OF 
OVERLAND  FLOW  AND  SEDIMENT  ON  A 
LOW  RELIEF  LANDSCAPE  OF  SEMI-ARID, 
TROPICAL  QUEENSLAND. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 
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EFFECT  OF  DIFFERENT  TYPES  OF  FOREST 
MANAGEMENT  ON  THE  TRANSFORMATION 
OF  RAINFALL  ENERGY  BY  THE  CANOPY  IN 
RELATION  TO  SOIL  EROSION. 

Silsoe  Coll.  (England).  Dept.  of  Field  Engineering. 
For  primary  bibliographic  entry  see  Field  4D. 
W90-01452 


STUDIES  ON  THE  HYDROLOGICAL  PROC- 
ESSES IN  THE  FOREST  DRAINAGE  BASINS 
OF  THE  WESTERN  GHATS  OF  INDIA. 

Centre    for    Water    Resources   Development    and 
Management,  Calicut  (India). 
E.  J.  James,  P.  K.  Pradeepkumar,  G.  Rangana,  I. 
V   Nayak.  and  T.  B.  Ravi 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  223-229,  6  fig,  2  tab,  2  ref. 

Descriptors:     'Soil     erosion,     'Erosion,     'India, 
Foresi     hydrology,    'Deforestation,    'Sediment 


yield,   'Unit   hydrographs,  Catchment  areas.   I 
potranspiration 

1  hree  sets  of  drainage  basins  of  about  2  sq  km  have- 
been  monitored  for  two  yrs  to  study  the  impact  of 
deforestation  on  hydrological  parameters  in  the 
Weslern  Ghats  region  of  India.  Each  set  consisted 
of  separate  dense  forest,  partially  exploited  and 
fully  exploited  basins  Unit  hydrographs  have  been 
evolved  for  each  of  the  drainage  basins  and  com- 
pared. An  average  interception  loss  of  aboul  1'/; 
was  observed  in  the  forest  basins  Sediment  yield 
from  exploited  basins  was  computed  as  four  times 
more  than  that  of  forest  basins  Potential  evapo- 
transpiration  was  found  to  be  more  from  the  ex- 
ploited basins.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01453 


AMOUNT  OF  RUNOFF  AND  SOIL  LOSSES 
FROM  VARIOUS  LAND-USE  SAMPLING 
PLOTS  IN  SAKOI.NAKORN  PROVINCE, 
THAILAND. 

W.  Putjaroon,  and  K.  Pongboon. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  231-238,  2  tab,  11  ref 

Descriptors:  'Land  use,  'Soil  erosion,  'Surface 
runoff,  'Forest  hydrology,  'Thailand,  Erosion 
control. 

Six  2x10  m  runoff  plots  were  set  up  in  dry  diptero- 
carp  forest,  abandoned  fields  and  contour  furrow- 
ing agriculture.  Each  area  had  similar  slope  and 
aspect.  The  average  soil  losses  from  dry  diptero- 
carp  forest,  open  land  forest  and  contour  furrow- 
ing agriculture  were  664,  1,425  and  439  kg/ha 
respectively.  Average  runoff  from  dry  dipterocarp 
forest,  abandoned  fields  and  contour  furrowing 
agriculture  was  1,529,  2,702  and  1,317  cu  m/ha 
respectively.  Abandoned  fields  averaged  2.15  times 
the  soil  losses  and  1.77  times  the  surface  runoff  of 
forest  land.  To  reduce  the  soil  losses  and  runoffs 
from  open  land,  proper  land  management  or  soil 
erosion  control  methods  such  as  control  furrowing 
agriculture  were  shown  to  be  effective.  (See  also 
W90-01432)  (Author's  abstract) 
W90-01454 


DEFORESTATION  AND  EROSION  IN  THE 
NEPALESE  HIMALAYA-IS  THE  LINK  MYTH 
OR  REALITY. 

Land    Capability    Consultants    Ltd.,    Cambridge 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-01455 


EFFECTS      OF      FORESTS      ON      WETLAND 
RUNOFF  DURING  SPRING. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01460 


EFFECT  OF  CLEARCUTTING  ON  CHEMICAL 
EXPORTS  IN  LATERAL  FLOW  FROM  DIF- 
FERING SOIL  DEPTHS  ON  A  SUBALPINE 
FORESTED  SLOPE. 

Forest  Service,  Fort  Collins,  CO. 
C.  Troendle,  and  M.  A.  Nilles. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  423-431,  6  fig,  2  tab,  8  ref. 

Descriptors:  'Water  chemistry,  'Water  pollution 
sources,  'Clear-cutting.  'Runoff,  'Surface  runoff, 
'Surface  flow,  Nitrates,  Chlorides,  Geochemistry, 
Monitoring,  Alpine  regions. 

Chemistry  of  lateral  flow  from  the  surface  and 
subsurface  depths  on  two  study  plots  at  the  Fraser 
Experimental  Forest  has  been  measured  for  5  yrs. 
Following  the  third  year,  one  plot  was  clearcut. 
The  calibration  period  data  were  useful  in  refining 


the  definition  of  the  dominant   flow 

and    pathways    of    (ravel    dui 

season     Clearcutling    the    smaller    plot    ii 

al  export,  both  becauv-  I 
and  CI-,  increased  in  concentration  and  because  the 
greater  (low  following  harvest  'flushed'  rr  • 
terial  from  the  system   (See  alv,  W90-01432)  (Au- 
thor's abstract) 
01471 


HYDROLOGY     OF     AS      \<  IU     WETLAND 
BEFORE   AND    AFTER    DRAIMNf,    I  OR    AF- 
I  OKI  si  A  HOY  WESTERN   NEW    ZEALAND!] 
/  I  t  Servio     R  red  Re- 

search Inst. 
R.J.  Jackson 

IN  Forest  Hydrology  and  Watershed  Manage- 
ment International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walhng- 
ford,  Oxfordshire,  UK  IAHS  Publication  No  167, 
1987.  p  465-474.  2  tab.  8  ref. 

Descriptors  'Forest  hydrology.  'Land  reclama- 
tion, 'Wetlands,  'New  Zealand.  'Acid  sireams, 
'Planting  management.  Pine  trees.  Drainage.  Pre- 
cipitation,   Runoff,    Flood    peak.    Sediment    yield. 

An  intensive  surface  drainage  system  is  used  to 
improve  establishment  of  plantations  of  Pinus  ra- 
diata  on  wetlands  in  western  South  Island.  New 
Zealand.  Downstream  impacts  of  such  drainage 
were  assessed  by  comparing  undisturbed  and 
drained  wetland  basins  in  an  area  with  2440  mm/yr 
rainfall.  Stream  water  is  brown,  naturally  acid  (pH 
c.  4.0),  and  has  high  concentrations  of  dissolved 
organic  C  (25-55  mg/L).  The  water  table  on  undis- 
turbed wetland  was  nearly  always  at  <0.5  m  depth 
and  rose  rapidly  during  rainfall  to  give  widespread 
overland  flow.  Quickflow  contributed  70%  of  the 
1580  mm/yr  runoff.  The  ridges  formed  by  surface 
drainage  works  provided  elevated,  drier  sites  for 
trees,  but  the  water  table  remained  high  beneath 
and  between  ridges.  Draimngs  have  higher  flood 
peaks,  and  the  frequency  of  peaks  >  10  L/s/ha 
increased  greatly.  Annual  sediment  yield  increased 
from  <  1  to  c.  10  t/ha.  Increased  peak  flows 
caused  instability  of  the  channel  downstream  from 
the  drained  area.(See  also  W90-01432)  (Author's 
abstract) 
W90-01474 


DISSOLVED  ORGANIC  CARBON  IN  FOREST- 
ED AND  CUTOVER  DRAINAGE  BASINS, 
WESTLAND,  NEW  ZEALAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hvdrology.  Walling- 
ford,  Oxfordshire.  UK.  IAHS  Publication  No.  167, 
1987.  p  481-487.  1  fig,  2  tab,  15  ref. 

Descriptors:  'Water  pollution  sources.  'New  Zea- 
land, 'Forest  watersheds.  'Forest  management. 
'Water  quality.  'Organic  carbon,  Detritus,  Soil 
properties.  Hydrological  regime.  Catchment  areas, 
Stream  discharge. 

Dissolved  organic  carbon  (DOC)  is  an  important 
component  of  water  quality  yet  there  are  feu 
studies  of  the  effect  of  forest  management  on  DOC 
and  these  have  contradictory  conclusions.  Studies 
of  DOC  were  conducted  over  5  months  at  two  sets 
of  basins  near  Reefton.  South  Island.  New  Zea- 
land. The  Maimai  set  of  8  steep  well-drained  basins 
had  stream  DOC  positively  related  to  discharge 
and  with  the  cutover  basins  having  higher  DOC 
values  than  the  two  controls.  In-channel  debris  and 
the  burning  of  slash  appeared  to  be  major  controls 
on  the  stream  DOC  levels.  The  Larry  River  set  of 
3  flat,  poorly  drained  basins  had  DOC  concentra- 
tions of  25-55  microg/L  with  a  negative  relation- 
ship with  discharge  and  with  the  drained  and 
planted  basins  lower  in  stream  DOC  than  the  con- 
trol. Differences  in  DOC  fluxes  between  the  two 
sets  and  between  the  undisturbed  and  disturbed 
basins  can  be  related  to  differences  in  hydrologic 
regime  and  soil  characteristics.  (Author's  abstract) 
W90-01476 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities — Group  4C 


EFORESTATION:  ON-SITE  EFFECTS  ON 
YDROLOGY  AND  EROSION,  EASTERN 
AUKUMARA  RANGE,  NEW  ZEALAND. 

ew  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
arch  Inst. 

.  J.  Pearce,  C.  L.  O'Loughlin,  R.  J.  Jackson,  and 
.  B.  Zhang. 

■J:  Forest  Hydrology  and  Watershed  Manage- 
ent.  International  Association  of  Hydrological 
;iences  Press,  Institute  of  Hydrology,  Walling- 
>rd.  Oxfordshire.  UK.  IAHS  Publication  No.  167, 
)87.  p  489-497,  1  fig,  14  ref. 

lescriptors:  *Rainfall-runoff  relationships,  *New 
ealand,  *Runoff,  *Forest  watersheds,  *Erosion, 
Reforestation,  Surface  flow,  Soil  erosion,  Clays, 
hales.  Sandstones. 

eforestation  with  Pinus  radiata  plantations  on 
ipidly  eroding  hill  country  underlain  by  clay-rich 
lales  and  fine  sandstones  has  reduced  annual 
inoff  by  170-400  mm/yr.  Soil  water  contents  are 
iwer  than  under  pasture  for  most  of  the  year, 
ith  a  3-4  month  winter  period  of  high  soil  water 
intent  compared  to  6-8  months  before  reforesta- 
on.  Interception  loss  in  the  forest  canopy  is  the 
rincipal  contributing  factor.  Roots  of  mature 
ands  have  penetrated  the  upper  1-1.5  m  of  earth 
ows,  which  are  typically  5-7  m  thick.  Earth  flow 
lovement  rates  and  erosion  by  earth  flows  have 
screased  by  a  factor  of  about  10  because  of  the 
iwer  soil  water  contents  and  the  effects  of  tree 
>ots  in  creating  a  reinforced,  semi-rigid  upper 
yer  of  the  flows.  Reforestation  has  had  little 
feet  on  erosion  by  isolated,  large  gully-mass 
lovement  complexes,  which  continue  to  supply 
rge  sediment  volumes  to  rivers.  (See  also  W90- 
1432)  (Author's  abstract) 
/90-01477 


HANGES  IN  STREAMFLOW  PEAKS  FOL- 
OWING  TIMBER  HARVEST  OF  A  COASTAL 
RITISH  COLUMBIA  WATERSHED. 

ritish  Columbia   Univ.,   Vancouver.   Faculty  of 

orestry. 

).  L.  Golding. 

56   Forest   Hydrology   and   Watershed   Manage- 

lent.   International   Association   of  Hydrological 

ciences  Press,  Institute  of  Hydrology,  Walling- 

>rd,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 

?87.p  509-517,  2  fig,  15  ref. 

(escriptors:  *Forest  hydrology,  *Rainfall-runoff 
:lationships,  *Forest  management,  *Clear-cutting, 
Storm  runoff,  *British  Columbia,  Flood  peak, 
nowmelt,  Streamflow,  Precipitation. 

Changes  in  streamflow  peaks  following  clearcut- 
ng  of  19.2%  of  Jamieson  Creek  experimental 
asin  were  determined  using  the  paired-basin  ap- 
roach.  Winter  storm  peaks,  which  usually  result 
"om  rain  on  melting  snowpacks,  showed  a  treat- 
lent-induced  increase  of  a  maximum  13.5%. 
"here  was  no  indication  that  the  increases  were 
mited  to  a  particular  storm-size  class.  Summer 
iorm  peaks  showed  no  treatment-induced  in- 
rease,  although  both  summer  and  winter  storms 
howed  significant  post-treatment  increase,  pre- 
iimably  from  changes  in  precipitation  patterns  re- 
ulting  in  storms  of  greater  total  precipitation, 
'eak  winter  flows  were  highly  correlated  with 
nowmelt  rates.  There  was  no  difference  in  size  of 
eak  flow  or  in  lag  time  between  peak  snowmelt 
nd  peak  streamflow  whether  or  not  melt  rates 
k>ere  greater  in  the  forest  than  in  the  clearcut.  (See 
lso  W90-01432)  (Author's  abstract) 
V90-01479 


OURCE  OF  INCREASED  STORMWATERS 
lFTER  FOREST  OPERATIONS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
iurg.  School  of  Forestry. 
-.  Chiun-Ming. 

N:  Forest  Hydrology  and  Watershed  Manage- 
rient.  International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ord,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
987.  p  539-544,  10  ref. 

descriptors:  *Forest  hydrology,  *Rainfall-runoff 
elationships,  *Forest  management,  *Clear-cutting, 


*Storm  runoff,  *Flood  peak,  Vegetation,  Transpi- 
ration, Soil  water,  Statistical  analysis,  Terrain  clas- 
sification, Model  studies. 

Twelve  segments  were  selected  from  two  experi- 
mental basins  to  identify  the  cause  and  source  of 
increases  in  stormflow  and  peakflow  from  a  treat- 
ment basin  after  forest  operations.  The  removal  of 
vegetation  did  not  greatly  alter  the  infiltration 
charateristics  of  the  experimental  watershed.  The 
most  signigicant  response  to  the  clearcutting  was 
the  reduction  in  transpiration.  This  resulted  in 
higher  soil  water  storage,  which  in  turn  resulted  in 
greater  stormflow.  The  results  of  statistical  analy- 
ses showed  that  convergent  segments  were  more 
responsive  to  forest  practices  than  the  rest  of  the 
basin.  This  implies  that  more  emphasis  should  be 
placed  on  terrain  classification  for  management 
prescriptions.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01482 


EFFECT  OF  CLEARCUTTING  ON  STREAM- 
FLOW  GENERATING  PROCESSES  FROM  A 
SUBALPINE  FOREST  SLOPE. 

Forest  Service,  Fort  Collins,  CO. 
C.  A.  Troendle. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  545-552,  3  fig,  3  tab,  9  ref. 

Descriptors:  *Forest  hydrology,  *Rainfall-runoff 
relationships,  "Clear-cutting,  *Forest  watersheds, 
*Streamflow,  *Forest  management,  Monitoring, 
Surface  flow,  Storm  seepage,  Flood  peak,  Lateral 
flow. 

The  flow  producing  mechanisms  on  two  forested 
plots  (17  x  210  m  and  36  x  210  m)  were  monitored 
for  7  yrs.  Surface,  shallow  subsurface  (0-1  m),  and 
deep  subsurface  (1-4  m)  lateral  flows  were  inter- 
cepted and  measured,  as  were  the  fluctuation  of 
perched  water  tables  and  soil  moisture  content  on 
the  two  hillslopes.  After  the  fifth  season,  one  plot 
was  clearcut.  Peak  water  equivalent  in  the  snow- 
pack,  total  flow,  and  peak  discharge  rate  increased 
during  the  first  full  yr  following  harvest.  The 
timing  of  the  peak  was  not  affected.  Observations 
of  water  movement  on  both  study  plots  appears  to 
define  the  streamflow  generating  processes  repre- 
sentative of  the  subalpine  environment.  (See  also 
W90-01432)  (Author's  abstract) 
W90-01483 


SIMULATION  OF  EFFECTS  OF  FOREST 
GROWTH  ON  WATER  YIELD  WITH  A  DY- 
NAMIC PROCESS-BASED  USER  MODEL. 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
Dept.  of  Agricultural  Engineering. 
R.  E.  Schulze,  and  W.  J.  George. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  575-584,  6  fig,  1  tab,  6  ref. 

Descriptors:  *Forest  watersheds,  *Model  studies, 
*Forest  hydrology,  *Water  yield,  *  Rainfall-runoff 
relationships,  *Hydrologic  models,  *Reforestation, 
Land  use,  Litter,  Root  zone,  Growth  rates,  Forest 
management. 

The  effects  of  afforestation  on  water  yield  are 
reviewed.  In  the  light  of  research  findings  and  the 
method  currently  used  in  South  Africa  to  deter- 
mine reductions  of  water  production  with  affores- 
tation, the  ACRU  model  is  adapted  to  account  for 
changes  in  important  land-use-related  processes  as 
a  forest  grows  in  time,  by  incorporation  of  a  dy- 
namic land  use  information  file.  Tests  with  this 
model  on  a  basin  at  Cathedral  Peak  in  Natal, 
afforested  in  1951,  indicated  that  forest  hydrologi- 
cal effects  can  be  modelled  successfully  with  a 
dynamic  land  use  file.  Further  model  testing  and 
refinement  is  being  undertaken  to  include,  inter 
alia,  processes  such  as  litter  interception,  improved 
root  extraction  patterns,  effects  of  different  tree 
species,  growth  rates,  management  practices  and 
climatic  regimes  in  order  to  extend  the  application 


of  this  model  to  cover  a  wide  range  of  forested 
environments.  Since  few  basins  are  entirely  forest- 
ed, a  distributed  model  version  of  ACRU  has  been 
developed  to  account  for  land  use  and  soil  hetero- 
geneity within  basins.  (See  also  W90-01432)  (Au- 
thor's abstract) 
W90-01486 


INFLUENCE  OF  CLIMATE  CHANGE  AND 
CLIMATIC  VARIABILITY  ON  THE  HYDRO- 
LOGIC  REGIME  AND  WATER  RESOURCES. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01537 


RAINFALL  TRENDS  IN  WEST  AFRICA,  1901- 
1985. 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-01541 


IMPACTS  OF  C02-INDUCED  CLIMATE 
CHANGE  ON  HYDRO-ELECTRIC  GENERA- 
TION POTENTIAL  IN  THE  JAMES  BAY  TER- 
RITORY OF  QUEBEC. 

Montreal  Univ.  (Quebec). 
B.  Singh. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  403-418,  2  fig,  1 1  tab,  19  ref. 

Descriptors:  *Greenhouse  effect,  "Climatology, 
*Global  warming,  "Hydroelectric  power, 
"Quebec,  Model  studies,  Carbon  dioxide.  Econom- 
ic aspects. 

The  impact  of  C02-induced  climatic  changes  on 
the  hydroelectricity  generating  capacity  of  three 
basins  within  the  James  Bay  Territory  in  Quebec 
have  been  evaluated.  The  hydro-generating  capac- 
ity of  the  three  basins  were  derived  from  actual 
and  projected  changes  which  were  then  used  to 
gage  the  potential  economic  costs  or  benefits  of 
C02-induced  climate  changes.  Increases  on  the 
order  of  6.7  to  20.2  percent  were  projected  based 
on  the  GFDL  and  GISS  models.  This  increase  in 
net  basin  supply  should  increase  the  hydrogenerat- 
ing  potentials  of  these  drainage  basins  by  about  9.2 
TW/h  to  9.5  TW/h.  These  increased  generating 
potentials  should  provide  important  economic  ad- 
vantages for  the  province  of  Quebec,  since  hydroe- 
lectricity, being  a  relatively  cheap  energy  form, 
would  replace  the  other  more  conventional  and 
costly  forms  of  energy  such  as  coal  and  oil.  (See 
also  W90-01537)  (White-Reimer-PTT) 
W90-01572 


CLIMATE  CHANGE  AND  WATER  RE- 
SOURCES. 

World     Meteorological     Organization,     Geneva 
(Switzerland). 
A.  J.  Askew. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  421-430,  12  ref. 

Descriptors:  "Global  warming,  "Climatology, 
"Water  resources  development.  Climates,  Hydrol- 
ogy, Future  planning,  Projections. 

The  consideration  of  the  impact  of  climate  on 
water  resources  is  placed  in  a  wider  context:  the 
chain  reaction  associated  with  such  an  impact 
crosses  the  interfaces  between  climate,  hydrology, 
water-resource  systems  and  society.  Each  interface 
demands  collaboration  and  exchange  of  informa- 
tion between  specialists  and  assurance  that  current 
tools  and  approaches  are  appropriate  for  the  new 
environment  that  may  evolve.  The  chain  reaction 
must  be  studied  from  start  to  finish  if  the  final 
impact  on  water  resources  is  to  be  assessed.  Vari- 
ous points  are  presented  for  consideration  at  each 
stage.   (See   also   W90-01537)   (Author's  abstract) 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


VV'K)()|S7t 


METHODOLOGY  FOR  DISTINGUISHING  BE- 
TWEEN llli;  EFFECTS  OF  HUMAN  INFLU- 
ENCE  AND  CLIMATE  VARIAHIUry  ON  THE 
HYDROLOGIC  CYCLE. 

Dansk  Hydraulisk  Insi  ,  Hoersholm. 
J.  C.  Refsgaard, 

IN  I  In-  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  ol'  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  557-570,  6  fig,  19  ref. 

Descriptors:  'Environmental  impact,  'Global 
warming,  'Greenhouse  effect,  'Climatology,  'Hy- 
drologic models,  'Hydrologic  cycle.  Watershed 
management,  Topography,  Geology,  Soil,  Vegeta- 
tion, Anthropogenic  effects,  Streamflow,  Ground- 
water. Model  studies.  History. 

The  hydrologic  cycle  is  influenced  both  by  the 
climate  and  by  the  catchment  characteristics  such 
as  topography,  geology,  soil,  vegetation,  water 
development  etc.  A  methodology  is  presented  for 
distinguishing  between  the  effects  of  man's  influ- 
ence and  climate  variability  on  the  hydrologic 
cycle,  in  particular  streamflow  and  groundwater. 
The  methodology  is  based  on  the  application  of 
deterministic  hydrologic  models  It  is  illustrated  in 
two  case  studies  in  which  a  lumped,  conceptual 
and  distributed,  physically  based  model,  respec- 
tively, are  applied  to  predict  the  effect  of  climate 
variability  (sequences  of  development)  on  the  aqui- 
fer piezometric  heads  and  streamflows.  It  was  de- 
termined that  lumped,  conceptual  models  are  appli- 
cable for  detecting  historical  hydrologic  changes 
and  for  predicting  the  efects  of  minor  climate 
changes.  The  distributed,  physically  based  models 
are  applicable  both  for  detection  and  for  prediction 
of  future  changes  due  to  climate  change  as  well  as 
human  activity.  (See  also  W90-01537)  (Author's 
abstract) 
W90-01584 


HYDROLOGICAL  PROCESSES  AND  WATER 
MANAGEMENT  IN  URBAN  AREAS. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-0I612 


HYDROLOGICAL  BALANCE  CHANGES  IN 
URBANIZED  TERRITORY. 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
J.  Benetin,  A.  Soltesz.  and  J.  Marton. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  23-28,  1 
fig,  3  tab,  3  ref. 

Descriptors:  'Hydrologic  budget,  'Rainfall-runoff 
relationships,  'Urban  areas,  'Evapotranspiration, 
'Urban  hydrology.  Groundwater  budget.  Perme- 
ability. 

With  the  development  of  industry  and  economic, 
cultural  and  political  life,  the  actual  built-up  area  of 
Bratislava,  Czechoslovakia  has  extended  from 
39.25  sq  km  to  292.1  sq  km,  between  the  years  1945 
and  1985.  At  the  same  time,  the  number  of  inhabit- 
ants increased  from  121,000  to  about  417,000. 
Daily  water  consumption  (at  186.4  L/d)  was 
22.563  cu  m  in  1945.  Today,  the  mean  daily  supply 
of  drinking  water  is  255,247  cu  m.  To  evaluate  the 
change  in  water  balance  from  1945  to  1985,  it  was 
necessary  to  determine  the  relative  abundance  of 
areas  with  the  same  hydrological  properties  for  the 
30  separate  divisions  of  the  Bratislava  area.  For 
each  division,  the  relative  abundance  of  each  of  the 
following,  was  determined:  (1)  stabilized  surface 
(covered  constructions,  roads,  yards,  parking 
places,  stabilized  playgrounds,  etc.);  (2)  unstabi- 
lized  soil  surface  (parks,  gardens,  lawns,  etc.);  (3) 
fields,  and  (4)  water  areas.  For  each  of  these  areas 
the  water  balance  components  (monthly  prccipita- 
inoiithly  infiltration  totals,  monthly  eva- 
potranspiration totals,  and  monthly  runoff  totals) 


were  calculated    In  urbanized  territory 

water  runoll   i|  substantially  increased  dill 
great  extension  of  areas  with  slabili/ 

able  surfaces  At  th  evaporation  (eva- 

potranspiration) decreases  to  a  greater  extern  than 
the  increase  in  runoff  I  his  greater  decrease  in 
evaporation  compared  with  the  increase  in  runoff, 
is  due  to  the  decrease  of  winter  moisture  and 
groundwater  storage  in  the  urban  watershed  fS.<- 
also  W90-016l2)(Lant/-l'l  I  ) 
W90-0 1614 


CONCERNING  THE  EXPERIMENTAL  MEAS- 
UREMENTS OF  INFILTRATION  FOR  THE 
RUNOFF  MODEMS  A  HON  OF  THE  URBAN 
WATERSHEDS  IN  WESTERN  AFRICA. 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Montpellier  (France). 

For  primary  bibliographic  entry  see  Field  7A. 

W90-01615 


URBAN  WATER  BALANCE  IN  THE  RHENISH 
LIGNITE  AREA. 

D.  Briechle. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  37-44,  3 
fig- 

Descriptors:  'Urban  hydrology,  'Urban  water- 
sheds, 'Hydrologic  budget,  'Water  demand, 
Water  use,  Water  resources  management,  Ground- 
water level,  Rhine  River. 

With  about  600  inhabitants/sq  km,  the  area  be- 
tween Cologne,  Aachen  and  Dusseldorf  is  one  of 
the  most  strongly  urbanized  areas  in  the  Federal 
Republic  of  Germany.  Extensive  dewatering  meas- 
ures aimed  at  keeping  the  open  brown  coal  pits  in 
that  area  dry,  are  of  particular  importance  for  the 
water  conditions  of  the  areas.  This  requires  a  low- 
ering of  the  groundwater  level  of  up  to  500  m, 
achieved  through  1000  vertical  well  points  reach- 
ing depths  of  up  to  500  m  and  covering  individual 
or  several  aquifers.  Some  wells  have  a  capacity  of 
30  cu  m/min.  In  the  Rhenish  area  the  annual  mean 
precipitation  is  600  to  750  mm.  The  evaporation 
rate  is  450  to  500  mm/a  so  that  150  to  250  mm/a 
remain  as  runoff.  Between  20%  and  95%  of  this 
runoff  infiltrates  to  the  groundwater.  Total  water 
demand  in  the  Rhenish  area  is  441.1  million  cu  m/ 
a.  Thirty-three  percent  of  this  water  is  used  as 
cooling  water  for  the  brown  coal  power  plants, 
another  34%  is  used  by  industry  and  trade,  28% 
for  public  water  supply,  4%  is  used  by  the  mining 
industry  itself,  while  the  remaining  1%  covers 
agricultural,  domestic  and  similar  demands.  Al- 
though at  present  enormous  volumes  of  water  are 
pumped  out  of  the  soil  of  the  Rhenish  lignite  area, 
they  cannot  be  included  in  the  balance  of  'debit 
and  credit'  since  they  originate  mainly  from 
groundwater  resources  which  may  not  be  managed 
on  a  long-term  basis,  since  they  do  not  regenerate 
and  are  available  only  once.  It  would  be  irresponsi- 
ble to  establish  with  this  non-recurrent  sump  water 
supply  structures  designed  for  a  long  period.  The 
use  of  these  resources  must  be  limited  to  activities 
directly  depending  on  the  mining  industry,  for 
instance,  the  cooling  of  power  plants  based  on 
brown  coal  or  coal-processing  industrial  plants. 
Groundwater  resources  should,  moreover,  be  used 
in  sectors  which  must  be  saved  beyond  the  time  of 
influence  through  the  mining  industry.  In  spite  of 
the  immense  influence  of  the  sinking  of  the 
groundwater  level  due  to  the  lignite  mining  indus- 
try on  the  largely  urbanized  environment  in  the 
Rhenish  area,  which  will  be  detectable  even  cen- 
turies from  now,  it  can  never-the-less  be  proved  by 
means  of  a  voluminous  data  base,  that  even  in  the 
future,  there  will  be  no  water  shortage  in  this  area. 
(See  also  W90-01612)  (Lantz-PTT) 
W90-0I616 


USE  OF  REGRESSION  TECHNIQUES  TO  ES- 
TIMATE OVERFLOW  FREQUENCIES  FROM 
DAILY  PRECIPITATION  DATA. 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For   primary    bibliographic   entry   see   Field    5D. 
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ASPECTS  Ol    t  KHAN   HYDROLOGY   IN   Dffl 

VI  I  OPING  'Ol   MRIKS:  A  <  ASI    Sit  I A   Ol 

AIjI.IS  ABABA. 

Addis  Ababa  Univ    (Ethiopia^    Faculty   ol    lech- 

IN  Hydrological  Processes  and  Water  Manage! 
ment  in  Urban  Areas    Proceeding  itmB 

nonal    Symposium    24-29    April  n'"jl 

West  Germany  International  HydrologicaJ^^H 
gramme  ol  I  M  V  O  Publication.  1988  p  S}JH 
10  fig,  8  ref 

Descriptors     'Urban    hydrology.    *Addis   Ababa. 
•Developing   countries.    'Rainfall-runoff  relation-! 
ships.  Case  studies,  Hydrometeorology,  Water  re-  • 
sources    development.    Drainage    systems.    Flood* • 
control.  Urban  drainage. 

Urban  hydrology  in  developing  countries  may  be 
considered  to  be  a  marginal  problem,  since  the 
design  of  necessary  storm  sewers  seems  to  fcx 
important  than  the  provision  of  drinking  water,' 
and  reservoirs  for  irrigation  and  hydropower  gen-l 
eration  However,  increasing  industrialization  and 
concentration  of  people  in  urban  centers  will  lead 
to  the  implementation  of  protective  measures 
against  flood  flow  caused  by  improper  natural  and 
artificial  drainage  systems.  This  paper  discusses  the 
hydrological  and  watershed  management  problems 
of  Addis  Ababa,  where  plans  for  improving  the 
existing  but  limited  storm  drainage  system  are  al- 
ready available.  Storm  drainage  and  flood  protec- 
tion measures  are  necessary,  and  should  follow  an 
integrated  approach  comprising  classical  storm 
sewers  in  areas  of  high  economic  value  and  trs 
ing  of  the  natural  drains,  with  appropriate  me 
ures  including  catchment  stabilization  in  the  upper 
reaches.  The  lower  reaches  of  the  rivers  need 
training  measures  to  stabilize  the  endangered  em- 
bankments and  to  discharge  the  increasing  runoff 
from  the  inhabited  areas,  which  is  caused  by  im- 
proving road  conditions  with  asphalting  and  con- 
struction of  sidedrains.  Technical  measures  should 
be  limited  to  the  construction  of  flood  protection 
and  training  walls  in  densely  inhabited  areas,  while 
in  some  reaches,  the  river  courses  could  be  devel- 
oped into  small  recreational  areas  using  tree  and 
bush  plantings  for  embankment  stabilization.  All 
measures  could  be  implemented  by  local  laborers 
with  local  materials;  foreign  expertise  is  not 
needed.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01618 


GROUNDWATER     RECHARGE     IN     URBAN 
AREAS. 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01620 


STOCHASTIC  ANALYSIS  OF  RAINFALL  FOR 
URBAN  DRAINAGE  STUDIES. 

McGill  Univ.,  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01621 


DETAILED  WATER  BUDGET  FOR  THE  CITY 
OF  LUND  AS  A  BASIS  FOR  THE  SIMULA- 
TION OF  DIFFERENT  FUTURE  SCENARIOS. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-01622 


RECENT  TRENDS  IN  PRECIPITATION  AND 
THE  WATER  BALANCE  OF  TROPICAL 
CITIES:  THE  EXAMPLE  OF  LAGOS,  NIGE- 
RIA. 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01623 


EVAPOTRANSPIRATION 
AREAS. 


FROM       URBAN 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For   primary   bibliographic   entry   see   Field    2D. 
W90-01624 


INTERACTION  OF  FLOOD  WATER  FLOWS 
IN  SEWER  NETWORKS  AND  SMALL  RIVER 
SYSTEMS. 

Ingenieurbuero  fuer  Conrath  und  Partner,  Spiesen- 

Elversberg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01625 


WATER   BALANCE   TECHNIQUES   APPLIED 
TO  INDUSTRIAL  COMPLEXES. 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01626 


GROUNDWATER  RESPONSE  IN  THE  URBAN 
SECTORS  OF  CAIRO  ENVIRONS,  EGYPT. 

Qatar  Univ.,  Doha.  Dept.  of  Geology. 
E.  A.  Korany,  and  M.  E.  Abdel  Aal. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  429-436, 
3  fig,  1  tab,  12  ref. 

Descriptors:  *Urban  hydrology,  *Urban  areas, 
'Cairo,  'Groundwater  quality,  Egypt,  Aquifers, 
Groundwater  movement,  Urbanization,  Nile 
River. 

The  groundwater  regime  in  the  Pleistocene  aquifer 
in  urban  sectors  of  Cairo  is  highly  affected  by 
modern  activities-specifically  with  respect  to  the 
urbanization  plan  during  the  past  few  years.  It  is 
approved  by  studying  the  prevailing  conditions, 
the  monthly  fluctuation  of  the  water  table  for  the 
average  year,  and  the  interpreted  flow  patterns.  It 
became  clear  that  the  flow  systems  of  the  Nile 
River  and  its  groundwater  resources,  are  changed 
in  several  ways.  The  water  table  is  steadily  rising. 
The  natural  conditions,  and  factors  induced  by 
man,  are  responsible  for  the  development  of  the 
new  situation.  (See  also  W90-01612)  (Author's  ab- 
stract) 
W90-01660 


QUANTITY  AND  QUALITY  OF  GROUND- 
WATER BENEATH  AN  INDUSTRIAL  CONUR- 
BATION-BIRMINGHAM, UK. 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01662 


INFLUENCE  OF  URBANIZATION  ON  THE 
QUALITY  OF  GROUNDWATER. 

Slovenska    Vysoka    Skola    Technicka,    Bratislava 
(Czechoslovakia). 
J.  Marton,  and  I.  Mohler. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  453-460, 
3  ref. 

Descriptors:  'Czechoslovakia,  'Urbanization, 
'Groundwater  quality,  'Water  resources  develop- 
ment. Dams,  Danube  River,  Bratislava,  Water 
demand,  Water  use,  Urban  drainage,  Industrial  pol- 
lution. 

In  Bratislava,  Czechoslovakia,  the  original,  natural 
regime  of  groundwater  has  recently  been  influ- 
enced by  anthropogeneous  activity,  including:  (1) 
the  construction  of  a  flood  dam  and  seal  along  the 
right  bank  of  the  Danube;  (2)  technological  inter- 
ferences (discharges)  into  the  river  basin  of  the 
Danube;  (3)  gravel  dredging;  (4)  legal  and  illegal 
consumption  of  water  for  water  supply,  industrial, 
agricultural  and  communal  purposes;  (5)  construc- 
tion activities  including  the  construction  of  a  drain- 


age system,  water  system,  pilot  foundations,  under- 
ground and  other  constructions;  and  (6)  pollution 
of  the  river  region  by  organic  substances  from 
chemical  and  refinery  industries  and  uncontrollable 
waste-tips  of  industrial  waste.  (See  also  W90- 
01612)  (Lantz-PTT) 
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EFFECT  OF  URBANIZATION  ON  A  SHAL- 
LOW QUATERNARY  AQUIFER. 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
B.  Merkel,  J.  Grossman,  and  P.  Udluft. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  461-468, 
2  fig,  4  tab,  3  ref. 

Descriptors:  'Urbanization,  'Groundwater  quality, 
'Path  of  pollutants,  'Groundwater  pollution, 
Aquifers,  Zinc,  Cadmium,  Heavy  metals,  Soil 
water,  Urban  areas,  Water  pollution  sources,  Fate 
of  pollutants. 

The  quantity  and  quality  of  groundwater  renewal 
is  mainly  determined  by  physico-chemical  process- 
es within  the  soil  and  the  unsaturated  zone.  Pollu- 
tion of  groundwater  from  urbanization  was 
brought  to  light  by  deposits  from  precipitation, 
sodium  chloride,  infiltration,  and  leakage  from 
sewage.  In  Munich,  the  dry  and  wet  deposits 
exceed  the  input  from  weathering  significantly. 
The  content  of  copper  and  lead  in  urban  rain  water 
varies  within  the  magnitude  of  equilibrium  condi- 
tions, while  cadmium  and  zinc  concentrations  are 
far  from  saturation.  Looking  at  the  zinc  concentra- 
tions, it  is  obvious  that  the  content  in  depth  of  20 
cm  is  higher  than  in  rain  water.  This  is  linked  to 
dry  zinc  deposits  and  solution  in  the  soil  water. 
The  soil  water  in  depths  of  20  cm  is  far  from  being 
saturated  with  respect  to  all  heavy  metals  investi- 
gated. This  points  out,  that  the  immobilization  of 
heavy  metal  ions  in  the  unsaturated  zone  is  mostly 
not  controlled  by  the  solubility  products  but  cation 
exchange  and  sorption  effects.  The  heavy  metal 
concentrations  in  groundwater  exceed  the  contents 
related  to  weathering  processes  with  the  exception 
of  lead,  due  to  global  heavy  metal  pollution.  How- 
ever, there  was  no  significant  increase  found 
within  the  urban  groundwater  region.  (See  also 
W90-01 6 12)  (Lantz-PTT) 
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EFFECT  OF  URBANIZATION  ON  THE  HY- 
DROLOGICAL SYSTEM  AND  WATER  QUAL- 
ITY. 

Warsaw  Univ.  (Poland). 
Z.  Mikulski. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  469-477. 

Descriptors:  'Water  pollution  sources,  'Urban  hy- 
drology, 'Urbanization,  'Urban  drainage,  'Man- 
agement planning,  Information  exchange,  Water 
quality,  Sewers,  Research  priorities. 

The  problem  of  the  effect  of  urbanization  on  water 
relations  has  recently  come  to  be  the  subject  of 
international  cooperation.  In  1970,  a  working 
group  of  the  International  Hydrological  Decade 
(IHD)  undertook  the  assessment  of  the  knowledge 
of  the  problem  in  the  world.  The  replacement  of 
the  IHD  by  the  UNESCO  Hydrological  Program 
gave  rise  to  a  separate  Project  MPS- 1/7  'The 
Effect  of  the  Urbanization  on  the  Hydrological 
System  and  Quality  of  Water.'  The  project  em- 
braced a  wide  range  of  problems  of  the  effect  of 
urbanization  on  water  resources,  including  collec- 
tion of  data  and  their  analysis,  application  of  math- 
ematical models  in  urban  hydrology,  socio-eco- 
nomic aspects  and  impact  of  urbanization  on  water 
planning  and  management.  In  the  years  1977,  1978, 
1981  three  volumes  entitled  'Studies  in  Urban  Hy- 
drology' were  published  which  included  reports  on 
the  contemporary  knowledge  of  these  problems 
and  were  based  on  the  information  of  the  selected 


79 


countries.  At  the  second  stage  of  the  IHP  (1981- 
1983)  the  analysis  of  the  effect  of  urbanization  was 
continued  within  the  framework  of  the  sub-project 
A. 2. 9  'Dissemination  of  the  Information  on  Hydro- 
logical  Processes  in  Urban  Areas'.  A  technical 
guide  was  compiled  on  the  data  on  precipitation  as 
well  as  schemes  of  the  drainage  systems  of  urban 
areas  and  a  manual  concerning  the  gathering  and 
analysis  of  data  on  urban  hydrology.  In  addition,  a 
popular  leaflet  entitled  'Water  and  the  City'  was 
published.  The  third  stage  of  the  IHP  (1984-1989) 
includes  the  project  0.3  'The  Summing  up  of  the 
Information  on  Hydrological  Processes  in  Urban 
Areas  and  the  Effect  of  Urbanization  on  the  Hy- 
drological Cycle'.  The  project  comprises:  (1)  trans- 
lation of  the  leaflet  'Water  and  the  City'  into  other 
languages  as  well  as  manuals  concerning  the  de- 
signing of  the  sewage  system;  (2)  organization  of 
the  seminars  on  hydrological  processes  in  urban 
areas;  (3)  organization  of  regional  courses  on  the 
designing  of  the  sewage  system;  and  (4)  working 
out  of  the  country  research  programs  on  urban 
hydrology  (permanent  country  research  and  publi- 
cations). The  fourth  stage  of  cooperation  (until 
1988)  envisages  research  on  prospects,  particularly 
experimental  studies  and  the  conception  of  mathe- 
matical models  of  the  effect  of  urbanization  on  the 
hydrological  system  and  water  quality.  (See  also 
W90-01 6 12)  (Lantz-PTT) 
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EFFECTS  OF  URBAN  SOIL  SEALING  AND 
SOIL  MODIFICATION  ON  THE  GROUND- 
AND  SOIL-WATER  BUDGET  AND  THEIR 
MANAGEMENT  BY  PLANNING. 

Geologisches  Landesamt  Hamburg  (Germany, 
F.R.). 

A.  Paluska,  J.  Pietsch,  L.  R.  Berlekamp,  and  N. 
Pranzas. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  479-486, 
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Descriptors:  'Soil  water,  'Infiltration,  'Urban  hy- 
drology, 'Surface  sealing,  'Hydrologic  budget, 
'Urban  planning,  Management  planning,  Ground- 
water quality,  Urbanization. 

The  negative  effects  of  soil  sealing  and  soil  modifi- 
cation on  the  urban  ecosystem  confronts  the  city 
planners  with  increasing  problems.  At  present,  the 
problem  of  urban  soil  sealing  and  soil  modification 
and  its  management  by  planning  is  investigated  in 
an  interdisciplinary  research  project  which  is  sup- 
ported by  the  Federal  Ministry  for  Research  and 
Technology.  These  processes  create  problems  with 
the  natural  functions  of  soil.  The  dominant  plan- 
ning target  for  the  future  is  a  well  considered,  well 
balanced  and  efficient  use  of  soil  sealing  and  their 
accompanying  phenomena.  The  following  aspects 
are  highly  relevant:  the  quality  of  water  which  is 
suitable  for  an  infiltration;  the  capacity  of  the 
building  ground  or  natural  materials  suitable  for 
infiltration;  frame  conditions  determined  by  the 
existing  buildings;  contamination  of  the  infiltrates 
by  components  from  anthropogenic  layers;  and 
reaction  of  the  perched  groundwater  table  on  an 
artificial  infiltration.  The  complexity  of  these  tasks 
confronts  the  city  planners  with  problems  which 
can  be  only  solved  by  a  progress  in  scientific 
research.  For  this  purpose,  an  interdisciplinary  re- 
search project  has  been  established,  to  be  conduct- 
ed over  the  next  three  years.  The  most  important 
innovative  beginnings  of  this  project,  which  start- 
ed in  1987,  are  explained  in  this  paper.  (See  also 
W90-01612)  (Lantz-PTT) 
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IMPACT  OF  AN  URBAN  AREA  ON  THE  HY- 
DROCHEMISTRY  OF  A  SHALLOW  GROUND- 
WATER (ALLUVIAL  RESERVOIR)  TOWN  OF 
NARBONNE,  FRANCE. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

M.  Razack,  C.  Drogue,  and  M.  Baitelem. 
IN:   Hydrological   Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
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tional  Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  487-494, 
5  fig,  4  tab,  4  ref. 

Descriptors:  "Urbanization,  "Groundwater  quality, 
"Narbonne,  "Groundwater  pollution,  "France, 
Geochemistry,  Chemical  analysis,  Sulfates,  Ni- 
trates, Sodium,  Chlorides. 

The  Romans  founded  the  urban  area  of  Narbonne 
in  Southern  France,  which  is  built  on  a  shallow 
alluvial  reservoir.  This  reservoir,  with  thicknesses 
ranging  from  10  to  30  meters,  is  composed  of 
various  compacted  materials  and  quaternary  de- 
posits. A  hydrochemical  survey  carried  out  during 
the  Summer  of  1984  and  the  Winter  of  1985 
showed  an  important  impact  of  urban  activity  on 
groundwater  quality.  This  impact  is  expressed 
through  the  superimposition,  beneath  the  city,  of  a 
variety  of  exogenous  element  issued  from  urban 
activity  (S04,  N03)  and  natural  chemistry  (Na, 
CI).  It  was  found  that  these  sulfates  and  nitrates 
would  provoke  a  permanent  contamination  of  the 
shallow  groundwater.  (See  also  W90-01612) 
(Lantz-PTT) 
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AGGRAVATION  OF  FLOOD  CONDITIONS 
DUE  TO  INCREASED  INDUSTRIALIZATION 
AND  URBANIZATION. 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 

K.  G.  Richter,  and  G.  A.  Schultz. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  495-503, 
6  fig,  7  ref. 

Descriptors:  "Urban  runoff,  "Urbanization,  "Flood 
plains,  "Industrial  development,  "Rainfall-runoff 
relationships,  Land  use,  Flood  peak,  Mathematical 
models,  Hydrologic  models,  Case  studies,  West 
Germany,  Infiltration  rate. 

Qualitatively  it  is  known  that  man's  activities,  such 
as  urbanization  and  industrialization,  have  a  signifi- 
cant impact  on  hydrologic  conditions  in  river 
basins.  Particularly,  floods  are  aggravated  by  an 
increase  of  flood  peaks  and  a  reduction  of  time  to 
peak.  For  planning  purposes  it  is  often  necessary  to 
quantify  the  change  in  flood  conditions  on  the  basis 
of  the  planned  change  in  land  use.  Three  determi- 
nistic mathematical  rainfall-runoff  models  were 
analyzed  according  to  their  capability  to  simulate 
such  changing  conditions.  It  was  found  that  a 
distributed  system  models  was  superior  to  two  well 
known  lumped  system  models.  This  paper  dis- 
cusses the  application  of  this  model  in  three  differ- 
ent test  catchments  in  the  upper  Emscher  region  in 
West  Germany.  The  model  which  subdivides  the 
catchment  area  into  small  area  elements  by  super- 
imposing a  grid  system,  is  characterized  by  calcu- 
lating translation  and  storage  attenuation  effects  in 
two  consecutive  steps.  Each  elemental  area  is  char- 
acterized by  its  specification  of  land  use,  different 
infiltration  rate,  and  flow  velocities.  The  specifica- 
tion of  different  types  of  land  use  is  accomplished 
with  the  aid  of  a  Geographic  Information  System 
using  LANDSAT  Thermatic  Mapper  satellite 
data.  Results  of  the  model  application  are  present- 
ed, one  of  which  is  the  fact  that  the  distributed 
system  model  is  able  to  quantify  the  expected 
changes  of  flood  conditions  depending  on  where 
within  the  catchment  new  developments  are 
planned  (See  also  W90-01612)  (Author's  abstract) 
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IMPACTS  OF  URBANIZATION  OF  THE 
GREATER  CAIRO  AREA  ON  THE  GROUND 
WATER  IN  THE  UNDERLYING  AQUIFER. 

International  Inst    for  Hydraulic  and  Environmen- 

tal  I  ii.  in'  i  iing.  Delft  (Netherlands). 

M  M  A  Shahin. 

IN     Hydrological    Processes  and   Water   Manage- 
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3  fig,  1  tab,  5  ref. 

Descriptors:  "Water  pollution  sources,  "Urbaniza- 
tion, "Cairo,  "Groundwater  quality,  "Aquifers, 
Groundwater  budget,  Water  supply,  Nile  River, 
Sewers,  Water  conveyance,  Leakage,  Sulfates, 
Water  demand. 

Cairo,  like  many  capital  cities  in  developing  coun- 
tries, is  expanding  in  urbanization  because  of  its 
growing  population.  The  consumption  of  water  is 
increasing  with  time  and  with  urbanization.  The 
demand  is  supplied  partly  from  the  Nile  and  partly 
from  the  aquifer  underlying  the  Greater  Cairo 
area.  Only  a  small  part  of  the  township  is  served 
by  an  old  municipal  sewage  system.  At  present,  the 
sewers  are  running  full  and  under  pressure.  The 
leakage  from  the  water  supply  and  sewage  pipes 
accumulates  in  the  low  spots  and  turns  them  into 
wastewater  pools.  It  also  causes  the  contamination 
of  the  groundwater.  The  increasing  sulfate  content 
is  a  menace  to  the  concrete  foundations  of  build- 
ings. Improvement  and  expansion  of  the  water 
supply  and  sewage  networks  are  underway.  How- 
ever, it  will  take  a  long  time  before  these  works  are 
completed.  By  the  year  2000,  the  demand  will 
reach  more  than  double  its  present  figure.  Unless 
effective  measures  are  taken  to  keep  the  population 
growth  under  control,  the  future  might  not  be  any 
better  than  the  present.  (See  also  W90-01612)  (Au- 
thor's abstract) 
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GROUNDWATER  AND  SURFACE  WATER 
QUALITY  IN  AND  AROUND  BHOPAL  CITY 
IN  INDIA. 

Central  Ground  Water  Board,  Bhopal  (India). 
V.  P.  Sharma. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  525-532, 
1  fig,  1  tab. 

Descriptors:  "Water  resources  development, 
"Groundwater  resources,  "Groundwater  quality, 
"Surface  water,  "Bhopal,  "Groundwater  budget, 
Groundwater  management,  India,  Chemical  analy- 
sis, Water  resources  development. 

The  existing  water  supply  facility  for  Bhopal,  India 
is  limited;  the  so-called  Upper  lake  constitutes  the 
main  source  of  water  supply.  A  few  tube  wells  are 
supplementing  this  supply.  The  population  of  the 
city  is  growing  very  fast,  and  city  managers  are 
looking  for  alternative  sources,  mainly  surface 
waters,  as  the  groundwater  resources  are  seeming- 
ly limited.  A  special  hydrochemical  study  consist- 
ing of  60  water  samples,  from  groundwater  and 
surface  water,  was  carried  out  and  the  results 
examined  qualitatively.  The  findings  indicate  good 
water  quality,  and  it  is  recommended  that  these 
resources  be  suitably  harnessed  by  the  city  plan- 
ners in  order  to  meet  future  requirements  of  water 
for  the  city.  (See  also  W90-01612)  (Author's  ab- 
stract) 
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HYDROGEOLOGICAL  STUDIES  WITHIN 
THE  FRAMEWORK  OF  AN  ECOLOGICAL 
RISK  ANALYSIS  OF  HARBOUR  MUD  DEPOS- 
ITS. 

Arbeitsgemeinschaft  Hydrogeologie  und  Umwelts- 
chutz,  Aachen  (Germany,  F.R.). 
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West  Germany.  International  Hydrological  Pro- 
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Descriptors:  "Geohydrology,  "Urbanization, 
"Groundwater  quality,  Simulation  analysis,  Hy- 
drologic models,  Model  studies,  Groundwater 
movement,  Groundwater  pollution. 

Interdisciplinary  ecological  risk  studies  arc  being 
mon  frequently  carried  out  to  minimize  the  harm- 
ful effects  of  big  construction  enterprises.   In  this 


context,  the  aspect  of  groundwater  protection  is 
often  of  particular  importance  The  cleanup  of  a 
mud  deposit  in  Hamburg  is  given  as  an  example  of 
a  groundwater  study  integrated  into  an  ecological 
study.  Within  this  study  area,  there  is  a  growing 
conflict  between  groundwater  exploitation  and 
waste  management  A  comprehensive  inventory 
and  evaluation  of  geohydrological  and  groundwat- 
er quality  data  was  made  to  investigate  the  com- 
plex system  in  this  area.  This  evaluation  provided 
the  foundation  for  a  groundwater  model.  With  the 
aid  of  the  model,  it  was  possible  to  simulate  poten- 
tial consequences  of  groundwater  withdrawal  and 
deposit  planning.  Time  of  travel  and  direction  of 
groundwater  flow  were  regarded  the  critical  pa- 
rameters for  the  evaluation  of  different  planning 
variants.  The  results  led  to  the  choice  of  a  planning 
variant  which  promises  a  minimal  groundwater 
contamination.  (See  also  W90-O1612)  (Author's  ab- 
stract) 
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EFFECTS  OF  URBANIZATION  ON  WATER 
RESOURCES  IN  THE  WATERFORD  RIVER 
BASIN. 

Newfoundland  Dept.  of  the  Environment,  St. 
John's. 
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ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
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Descriptors:  "Urbanization,  "Water  quality,  Wa- 
terford  River,  Runoff,  Flood  peak.  Urban  hydrolo- 
gy, Bacteria.  Water  quality  control,  Groundwater 
quality,  Sodium  chloride. 

The  continuing  urbanization  of  the  Waterford 
River  Basin,  England  will  not  significantly  in- 
crease the  volume  of  runoff,  but  will  increase  the 
peak  flows  by  about  25%.  Although  urban  devel- 
opment has  increased  pollution  in  the  river  during 
the  early  stages  of  runoff,  the  only  real  concern  has 
been  caused  by  high  bacteria  counts  preventing 
body  contact  recreation  in  the  river.  Runoff  quan- 
tity and  quality  in  fully  urbanized  sewered  catch- 
ments have  been  effectively  controlled  by  main- 
taining low  effective  imperviousness  and  low  den- 
sity of  sewer  inlets.  Groundwater  in  the  basin  has 
been  barely  affected  by  progressing  urbanization 
except  for  elevated  levels  of  sodium  chloride  origi- 
nating from  road  salting  operations.  (See  also  W90- 
01612)  (Author's  abstract) 
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URBAN  WATER  QUALITY  IN  RELATION  TO 
COMBINED  SEWER  OVERFLOW  AND 
STORMWATER  RUN-OFF  IN  AMSTEL-  EN 
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ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional   Symposium    24-29    April    1988,    Duisburg, 
West  Germany.   International   Hydrological   Pro- 
gramme of  UNESCO  Publication,  1988.  p  561-569, 
1  fig,  2  tab,  7  ref. 

Descriptors:  "Urban  runoff,  "Combined  sewer 
overflows,  "Urban  areas,  "Water  quality  control. 
Urbanization,  Storm  water,  Storm  runoff.  Dis- 
solved  oxygen,    Ammonia,    Suspended   sediments. 

Data  are  presented  from  a  comparative  survey  of 
urban  waters  receiving  combined  sewer  overflows 
or  stormwater  runoff.  The  results  of  this  investiga- 
tion show  that  combined  sewer  systems  generally 
do  not  meet  discharge  limits  inserted  in  permits. 
National  water  quality  objectives  are  not  met  in 
waters  receiving  combined  sewer  discharges  irre- 
spectively of  the  system  itself  meeting  the  dis- 
charge limits  or  not.  Problem  parameters  are  dis- 
solved oxygen,  ammonia  and  toxic  pollutants. 
Quality   objectives  arc   met   in   almost  all   waters 
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Effects  On  Water  Of  Man's  Non-Water  Activities — Group  4C 


receiving  slormwater  runoff    Sediment  data  indi- 
cate that  urban  water  pollution  is  not  exclusively 
the  result  of  wastewater  discharges.  (See  also  W90- 
01612)  (Author's  abstract) 
W90-01675 


HVDROLOG1CAL  IMPACT  OF  URBANIZA- 
TION-A  STUDY  OF  THE  PALMIET  RIVER  IN 
METROPOLITAN  DURBAN,  SOUTH  AFRICA. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 
Geography 
G.  T.  De  Villiers. 

IN  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication.  1988.  p  571-578, 
2  tab.  8  ref. 

Descriptors:  'Urbanization,  *South  Africa,  *Urban 
runoff.  'Urban  hydrology,  Durban,  Flood  peak. 
Discharge  frequency,  River  channels,  Channel 
morphology.  Sediment  transport.  Aluminum,  Iron, 
Mjnganese,  Calcium,  Potassium,  Phosphorus, 
Chlorides.  Sodium,  Hydrogen  ton  concentration, 
Conductivity,  Nitrates,  Ammonia,  Phosphates,  Al- 
kalinity. Palmiet  River. 

Urbanization  has  had  a  drastic  effect  on  the  hy- 
drology of  the  Palmiet  River,  Durban,  South 
Africa.  Peak  discharge  rates  increased  four-fold 
while  discharge  volumes  increased  by  15%.  Chan- 
nel morphology,  dynamics  and  sediment  transport 
were  similarly  influenced  while  the  water  quality 
also  deteriorated  downstream.  The  Pinetown  Cen- 
tral Business  District  has  a  marked  impact  on  the 
Ri\er  The  analyte  values  (for  pH.  conductivity, 
Ca(2  +  ),  K(  +  ).  Mg(2  +  ).  Na(  +  ),  Cl(-),  phos- 
phates, nitrates,  ammonia.  Si,  F(-),  alkalinity.  P, 
and  total  dissolved  solids)  in  the  Palmiet  River  are 
noticeably  higher  than  those  of  the  Umgeni  River. 
Measured  by  world  standards  Al,  Fe  and  Mn 
values  are  high  throughout  the  year,  while  other 
analvtes  randomly  exceed  world  norms.  (See  also 
W90-01612)  (Author's  abstract) 
W9O-01676 


GROUNDWATER  POLLUTION  BY  TIL- 
Bl  RG'S  GAS  PLANT. 

Iwaco  B.V.,  Boxtel  (Netherlands). 
W.  J  Van  Vossen.  and  T.  M.  F.  Huijsmans. 
IN  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  579-587, 
3  fig.  5  ref. 

Descriptors:  'Groundwater  pollution,  'Industrial 
plants.  'Fate  of  pollutants,  'Path  of  pollutants, 
Tilburg,  The  Netherlands,  Industrial  water.  Cya- 
nide. Aromatic  compounds.  Phenols,  Infiltration, 
Path  of  pollutants,  Hydrologic  models.  Water  den- 
sity, Groundwater  quality. 

The  town  of  Tilburg.  in  the  south  of  The  Nether- 
lands, used  to  be  the  center  of  an  extensive  textile 
industry.  Water  for  industrial  purposes  was  ob- 
tained through  local  groundwater  abstraction.  For 
almost  a  century,  a  gas  plant  was  operating  in  the 
center  of  the  town,  soil  pollution  by  cyanides, 
aromatic  compounds  and  phenols.  Since  rain  water 
mainly  infiltrates  into  the  subsoil  in  the  Tilburg 
area,  pollution  of  the  underlying  aquifers  and  of 
the  abstracted  water  was  feared.  An  approach  was 
selected  consisting  of  a  combination  of  hydrologic 
modeling  and  groundwater  sampling  to  get  an 
explanation  for  the  pollution  and  its  progression  in 
time.  The  extent  of  the  polluted  area  appears  to 
have  changed  considerably  with  time.  Calculations 
show  extensive  pollution  in  the  1930's  and  1940's 
while  most  of  this  had  disappeared  by  1984,  mainly 
due  to  groundwater  abstraction.  The  calculated 
concentrations  in  1984  showed  a  very  close  resem- 
blance to  the  observed  ones.  The  virtual  nonexis- 
tence of  pollution  in  1984  was  very  surprising  and 
would  have  been  difficult  to  accept  without  the 
help  of  modeling.  (See  also  W90-01612)  (Author's 
abstract) 
W90-01677 


IMPACTS  ON  GROUNDWATER  QUALITY 
AND  GROUNDWATER  USE  IN  A  HIGH  POP- 
ULATED AND  INDUSTRIALIZED  URBAN 
REGION. 

Technologieberatung   Grundwasser   und    Umwelt 
Koblenz,  West  Germany. 
K.  Zipfel,  and  U.  Horalek. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  607-616, 
4  fig,  1  tab,  1  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water quality,  'Industrial  development,  'Urban 
hydrology,  'Urbanization,  'Management  planning, 
Geohydrology,  Groundwater  pollution,  Water 
pollution  control. 

A  wide  range  of  urban  activities,  especially  uncon- 
trolled waste  disposal  sites,  have  caused  concern 
because  of  their  potential  to  cause  groundwater 
pollution  in  an  urban  region  in  the  Upper  Rhine 
valley.  This  paper  presents  a  typical  urban  region 
in  the  Upper  Rhine  valley  which  has  experienced 
industrial  activity  for  the  past  100  years.  Steps  to 
assess  and  evaluate  the  possible  and  existing  influ- 
ence of  the  multi-purpose  land  use  in  this  and  other 
areas  on  the  groundwater  resources  are:  (1)  the 
systematic  assessment  of  important  information 
such  as  geohydrological  and  hydrological  condi- 
tions, sites  of  storage  or  use  of  hazardous  com- 
pounds, existing  groundwater  use,  and  the  moni- 
toring of  groundwater  quality  and  including  its 
local  and  temporal  changes;  (2)  the  evaluation  of 
transport  conditions  for  contaminants  in  ground- 
water and  determination  of  possible  local  and  tem- 
porary restrictions  of  groundwater  use;  (3)  addi- 
tional investigations  in  selected  areas  having  exten- 
sive contamination  (including  analysis  of  subsur- 
face flow  paths);  (4)  an  assessment  of  the  overall 
situation  including  identification  of  critical  cases 
due  to  the  results  of  the  previous  investigation 
steps;  and  (5)  suggestions  for  necessary  measures 
for  groundwater  protection  and  suggestions  for 
restoration  of  contaminated  sites.  How  these  steps 
can  be  applied  to  specific  regions  where  ground- 
water pollution  from  urban  development  is  occur- 
ring, is  the  focus  of  this  paper.  (See  also  W90- 
01612)  (Lantz-PTT) 
W90-01680 


CHEMICAL  AND  BIOLOGICAL  IMPACT  OF 
COMBINED  SEWER  OVERFLOWS  UPON  A 
WATER  REGULATION  DITCH  TYPICAL  FOR 
URBANIZED  AREAS  IN  THE  NETHERLANDS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
D.  de  Zwart,  and  R.  Luttik. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  617-624, 
4  fig,  1  tab. 

Descriptors:  'Water  pollution  sources,  'Combined 
sewer  overflows,  'Ditches,  'Urban  drainage, 
'Water  quality,  Rhine  River,  The  Netherlands, 
Biological  studies,  Biochemical  oxygen  demand, 
Ammonia,  Bacteria,  Coliforms. 

In  The  Netherlands,  the  criteria  for  the  design  of 
sewer  systems  used  to  be  solely  based  on  hydrolo- 
gical consideration.  It  was  accepted  that  heavy 
rainfall  caused  an  overflow  of  the  mainly  com- 
bined sewer  systems  into  receiving  water  bodies 
(CSO-events).  From  the  viewpoint  of  quality  man- 
agement of  surface  waters,  there  was  a  need  to 
include  considerations  of  environmental  impact  in 
the  renovation  or  new  design  of  sewer  systems. 
This  paper  present  some  of  the  results  of  a  study 
covering  the  chemical  and  biological  effects  of 
seven  CSO-events  on  a  system  of  ditches  which  is 
continuously  flushed  with  water  from  the  Rhine 
River.  The  main  objective  of  the  study  was  to 
provide  a  data  base  for  the  selection  of  the  most 
informative  effect  parameters  to  be  measured  in  a 
survey  of  CSO  locations.  As  a  consequence,  a 
broad  spectrum  of  parameters  was  frequently  ana- 
lyzed, both  in  CSO  and  surface  water  (and  sedi- 


ments) including:  classical  water  chemistry  (ion 
composition,  conductivity,  COD,  etc.);  nutrients 
(P.  N  and  Si);  micropollutants  (heavy  metals,  oil 
and  detergents);  bacteriological  parameters  (E. 
coli,  etc.);  and  hydrobiological  parameters  (species 
composition  of  algae,  zooplankton,  macrofauna, 
and  vegetation).  For  non-reactive  parameters  (like 
conductivity)  the  restoration  is  solely  the  effect  of 
flush-out  by  water  of  the  Rhine  River.  For  the 
more  reactive  parameters  (nutrients,  oxygen  and 
micropollutants)  showing  an  increase  on  CSO- 
events.  The  restoration  of  water  background  levels 
is  speeded  up  by  processes  additional  to  flush-out. 
The  data  series  demonstrated  that  sedimentation 
and  biochemical  oxidation  are  the  processes  in- 
volved. The  oxidation  of  CSO  introduced  bio- 
chemical oxygen  demand  (BOD),  adding  to  the 
overall  removal  of  these  compounds.  The  bacterial 
investigation  showed  that  the  CSO  related  fecal 
load  of  the  receiving  water  is  removed  in  approxi- 
mately 3  days.  All  hydrological  observations  indi- 
cated that  the  adverse  conditions  imposed  by  CSO- 
events  do  not  last  long  enough  to  impair  biological 
integrity.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01681 


RUNNING  WATERS  IN  URBANIZED  AREAS. 

Landesamt    fuer   Wasser   und   Abfall    Nordrhein- 
Westfalen,  Duesseldorf  (Germany,  F.R.). 
G.  Friedrich. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  649-656, 
4  ref. 

Descriptors:  'Urbanization,  'Running  waters, 
'Urban  hydrology,  Ecosystems,  Canals,  Legisla- 
tion, Standards,  Lotic  environment,  Public  policy. 

Running  waters  in  urbanized  areas  have  been  disin- 
tegrated from  the  environment  and  in  many  cases 
changed  into  an  artificial  part  of  the  canal  system. 
In  order  to  reintegrate  the  running  waters  into  the 
functional  unit  of  towns  or  villages,  some  formal 
requirements  must  be  met.  These  requirements  are: 
clear  federal  and  state  legislation,  with  laws  relat- 
ing to  water,  landscape  and  buildings;  concrete, 
binding  guidelines  and  technical  rules  and  instruc- 
tion; education  and  training  of  persons  responsible 
for  waters;  assignment  of  land  and  provision  of 
funds;  and  promoting  the  understanding  and  coop- 
erating of  affected  and  favored  citizens.  Running 
waters  fall  into  three  zones  of  varying  formation 
and  with  varying  functions:  (1)  the  aquatic  zone; 
(2)  the  amphibious  zone;  and  (3)  the  terrestrial 
zone.  Discussions  of  these  three  zones  is  the  focus 
of  this  paper.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01684 


BROOKS  INSIDE  THE  CITY,  EXAMPLE:  CITY 
OF  ZURICH. 

T.  Herrmann. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  667-674, 
4  fig,  8  ref. 

Descriptors:  'Zurich,  'Switzerland,  'Streams, 
'Surface  water,  'Urbanization,  Ecosystems,  Parks, 
Public  lands,  Recreation. 

Meadowbrooks,  ditches  and  watercourses  are  gen- 
erally small  in  number,  but  exist  even  in  cities. 
They  are  non-renounceable  characteristics  of  cities 
and  landscapes.  They  aid  in  arranging  and  green- 
ing settled  areas,  and  are  ecologically  very  impor- 
tant for  netting  the  scattered  biotopes.  People  use 
these  open,  green  brook  courses  as  parks  through- 
out a  city.  In  these  parks,  people  find  untouched 
natural  open  spaces,  where  children  play  and 
people  can  relax,  and  where  research  can  be  con- 
ducted. (See  also  W90-01612)  (Lantz-PTT) 
W90-01686 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 


1  FOOD  PROTECTION  PLANTS  OF  THE  CITY 
OF  WASSERBURG  A.  INN. 
Wasserwirtschaftsaml       Rosenheim       (Germany, 
F.R.). 

W  Kraus. 

IN;  Hydrological  Processes  anil  Waler  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional  Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  675-681, 

2  photos. 

Descriptors:  *West  Germany,  'Urbanization, 
*Water  resources  development,  *Flood  control. 
*Dikes,  Dams,  Embankments,  Recreation,  Social 
aspects. 

The  city  of  Wasserburg  A. Inn,  West  Germany, 
was  often  damaged  by  floods,  so  a  protection  plant 
was  to  be  constructed  by  the  Wasserrwirtschaft- 
samt  Rosenheim.  The  medieval  town  is  under  a 
preservation  order,  creating  difficulties  in  the 
design  and  construction  of  the  flood  protection 
wall  in  front  of  the  city.  A  team  of  watershed 
management  engineers  was  engaged  to  create  the 
solution  to  these  architectural  problems,  cooperat- 
ing with  biologists  and  the  City  Council.  The  flood 
protection  dike  was  built  on  a  zoned  earth  dam 
which  rose  almost  3  m  over  the  natural  level  of  the 
riverbank.  The  slope  of  the  dike  varies  from  meter 
to  meter.  There  are  little  hollows  in  the  slope, 
horizontal  areas  and  smooth  hills.  A  footpath  is 
going  along  the  dike,  but  does  not  remain  on  one 
level.  At  several  places  along  the  footpath,  benches 
are  installed  for  walkers  to  rest.  In  other  places, 
huge  stone,  monolithic  litter  from  a  local  gravel 
pit,  are  arranged  for  children  and  young  people  to 
play  on.  The  design  of  this  dike  integrates  the 
structure  into  the  social  and  recreational  needs  of 
the  community.  (See  also  W90-01612)  (Lantz- 
PTT) 
W90-01687 


WATER  IN  THE  LANDSCAPE  OF  A  TOWN 
USING  THE  EXAMPLE  OF  GDANSK  AND 
THE  GDANSK  CONURBATION. 

Gdansk  Technical  Univ.  (Poland).  Dept.  of  Archi- 
tecture. 

For  primary  bibliographic  entry  see  Field  3D. 
W90-01690 


EMSCHER  RIVER-  A  MODEL  OF  INTEGRAT- 
ED WATER  MANAGEMENT  IN  AN  URBAN- 
IZED AREA:  PROBLEMS  AND  CHALLENGES. 

Emschergenossenschaft  und  Lippeverband,  Essen 

(Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field    3D. 

W90-01692 


WATER  MANAGEMENT  IN  URBAN  AREAS 
OF  A  DEVELOPING  COUNTRY. 

Dar  es  Salaam  Univ.  (Tanzania).   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01694 


IMPACT  OF  UNCONTROLLED  URBAN 
STORM-WATER  INFLOW  ON  THE  OPER- 
ATION OF  IRRIGATION  MAIN  CANAL  SYS- 
TEMS. 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Manz,  and  N.  Ratnayake. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  15-25.  4  fig  4 
tab,  8  ref. 

Descriptors:  "Urban  runoff,  "Irrigation  canals, 
■<  anal  design,  "Simulation  analysis,  "Computer 
models.  "Storm  runoff,  Urban  areas,  Model  stud- 
ies, Hydrographs,  Irrigation  requirements,  Transi- 
tion  flow,  Steady  flow. 

Irrigation  canals  flowing  through  urban  centers 
may  receive  uncontrolled  storm  water.  The  bene- 
fils  associated  with  the  additional  water  may  be 
mi      than  offset  by  the  additional  costs  of  a  more 


complex  canal  design  and  operation.  The  impact  of 
storm  water  on  irrigation  canal  operation  if  I  msid- 
ered  a  function  of  inflow  hydrograph  characteris- 
tics, location  of  outfalls,  and  the  physical  and  oper- 
ational characteristics  of  the  canal  receiving  the 
water,  and  the  irrigation  water  demands  placed  on 
the  system.  This  analysis  was  made  with  the  Irriga- 
tion Conveyance  System  Simulation  computer 
model  which  can  handle  all  characteristics  men- 
tioned in  steady  and  transient  flow  conditions.  The 
model  was  used  on  three  types  of  structures  posi- 
tive-inflow; storm-water  outflow;  and  drop-struc- 
ture. Results  of  sensitivity  analyses  showed  that  the 
sum  of  an  instantaneous  storm-water  inflow  and 
the  initial  canal  discharge  may  exceed  the  canal 
design  capacity  without  exceeding  the  canal  design 
discharge  anywhere  along  its  length.  The  rate  of 
storm-water  flow  into  an  irrigation  canal  will  de- 
termine the  size  of  the  resulting  flood  waves;  the 
times  at  which  the  peak  discharges  occur,  howev- 
er, will  remain  largely  unchanged.  The  greater  the 
rate  of  storm-water  inflow,  the  longer  the  time 
required  to  achieve  steady  state.  For  canals  of 
similar  length  variation  in  location  of  storm-water 
inflow  will  affect  the  development  and  recession  of 
flood  waves  within  the  canal.  Canals  of  different 
length  receiving  similar  storm-water  inflows  will 
develop  different  flow  conditions  (rate  of  change 
in  depth  and  discharge)  during  the  development 
and  recession  of  flood  waves.  (See  also  W90- 
01828)  (Geiger-PTT) 
W90-01830 


STORMWATER     MANAGEMENT    ALTERNA- 
TIVES. 

For   primary   bibliographic   entry   see   Field    5G 
W90-01919 


4D.  Watershed  Protection 


RIVER  BASIN  MANAGEMENT  AND  PRIVAT- 
IZATION. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-01087 


CATCHMENT  AFFORESTATION  AND  WATER 
SUPPLY  IN  STRATHCLYDE  REGION. 

Strathclyde    Regional    Council,    Glasgow    (Scot- 
land). Water  Dept. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01097 


FOREST  HYDROLOGY  AND  WATERSHED 
MANAGEMENT. 

Proceedings  of  an  International  Symposium  held 
during  the  XlXth  General  Assembly  of  the  Inter- 
national Union  of  Geodesy  and  Geophysics  at 
Vancouver,  British  Columbia,  Canada,  9-22 
August  1987.  International  Association  of  Hydro- 
logical  Sciences  Press,  Institute  of  Hydrology, 
Wallingford,  Oxfordshire,  UK.  1987.  IAHS  Publi- 
cation No.  167.  Edited  by  R.  H.  Swanson,  P.  Y. 
Bernier,  and  P.  D.  Woodard. 

Descriptors:  "Forest  hydrology,  "Watershed  man- 
agement, "Forest  watersheds,  "Symposium. 

The  purpose  of  this  symposium  was:  (1)  to  focus 
the  attention  of  researchers  on  the  unsolved  prob- 
lems of  land  managers;  (2)  to  determine  whether 
hydrological  research  provides  suitable  methods 
for  land  managers;  and  (3)  to  provide  a  source 
document  for  both  researchers  and  managers.  Wa- 
tersheds have  a  finite  capacity  to  retain  and  store 
precipitation.  Watershed  management  can  be 
thought  of  as  the  applied  field  of  forest  hydrology. 
The  application  of  hydrologic  principles  for  water- 
shed management  is  not  simple  even  if  the  land  use 
seems  to  be  simple.  Regardless  of  land  use,  vegeta- 
tion interacts  with  precipitation  and  soil  moisture. 
At  best,  vegetation  en  be  used  to  modulate  water- 
shed characteristics,  to  favor  increased  water  yield, 
to  reduce  erosion  and  sediment  loads,  and  to 
reduce  the  introduction  of  undesirable  chemicals. 
At  worst,  a  watershed  can  be  reduced  to  a  com- 
pletely unproductive  state  with  no  favorable  hy- 
drologic properties.  (See  W90-01433  thru  W90- 
01490)  (Rubinstein-PTT) 


W'Xj-01432 


I  ROM  llll  l-IOI  IO  IIH  WATERSHED) 
SCAL1  I  II  It  I  IN  IMP  AMAZONIAN 
I  ORES  I  It  OSYSTEM  (DE  I. A  PARCELLE  AL 
PETTI  BASSIN-VERSANT:  I  I  I  I  l  I,  l  (  111  l./.fc 
DANS  I/ECOSYSTEME  ioresiiii< 
ZOMI  \, 

Office  de  la  Recherche  Scientifiqw 
Outre-Mer,  Cayenne  drench  Guiana) 
J    M    I ■ntsch,  P   1.   Dubreuil,  and  J    M    Sarrailh 
IN     forest    Hydrology    and    Watershed    Manage- 
ment    International    Association   ol    H>d:  a 
Sciences  Press.   Institute  of  Hydrology,   Walling- 
ford. Oxfordshire.  UK    IAHS  Publication  No    167 
1987.  p  131-142.  5  fig.  2  tab.  7  ref  English  Summa- 
ry 

Descriptors  "Rainfall-runoff  relationships  'forest 
hydrology,  "Surface  runoff.  "Rain  forests,  "forest 
watersheds.  "Model  studies.  Catchment  areas, 
Tropical  regions. 

Comparisons  are  made  between  surface  runoff  on  a 
plot  (400  sq  m),  on  elementary  drainage  basins 
(0  15  sq  km)  and  on  a  small  drainage  basin  (4.5  sq 
km),  all  three  on  weathered  shales  and  under  tropi- 
cal rain  forest  Annual  runoff  on  the  plot  was  8.8% 
of  total  rainfall  in  1981,  while  smail  basin  quick- 
flow  was  23%.  The  difference  appears  to  result 
from  soil  properties.  Elementary  basin  yield  may 
be  close  to  that  of  the  plot  or  the  small  basin, 
depending  on  the  evolution  stage  of  pedologic 
cover.  The  variable  source  area  concept  is  applica- 
ble in  this  region,  for  understanding  scale  effects. 
(See  also  W90-01432)  (Author's  abstract) 
W90-01444 


METHOD  FOR  PREDICTING  TERRAIN  SUS- 
CEPTIBLE TO  LANDSLIDES  FOLLOWING 
FOREST  HARVESTING:  A  CASE  STUDY 
FROM  THE  SOUTHERN  COAST  MOUNTAINS 
OF  BRITISH  COLUMBIA. 

Ministry  of  Environment  and  Parks.  Victoria  (Brit- 
ish Columbia). 
D  E.  Howes. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology.  Walling- 
ford, Oxfordshire.  UK.  IAHS  Publication  No  167. 
1987.  p  143-154,  5  fig.  2  tab,  21  ref. 

Descriptors:  "Forest  management.  "Forest  hydrol- 
ogy, "Landslides,  "Logging.  Mapping,  Canada. 

The  terrain  evaluation  method  for  predicting  post- 
logging  landslide  activity  is  based  on  the  analysis 
of  base  data  obtained  from  a  landslide  inventory 
and  a  terrain  (surficial  geology)  mapping  program. 
More  objective  and  quantitative  than  previous  ap- 
proaches used  in  British  Columbia,  it  involves  four 
steps:  (1)  defining  homogeneous  areas,  terrain 
polygons,  with  respect  to  their  surficial  geology; 
(2)  analysis  of  landslide  site  data  to  identify  factors 
influencing  clearcut  landslides:  (3)  defining  a  set  of 
terrain  classes  based  on  these  factors  such  that  each 
polygon  can  be  assigned  to  only  one  class;  and  (4) 
grouping  the  classes  into  four  stability  ratings 
based  on  the  ratio  of  the  number  of  clearcut  land- 
slides to  the  number  of  clearcut  hectares.  The 
results  of  a  case  study  presented  include  a  comput- 
er generated  landslide  rating  map  and  a  compari- 
son of  landslide  rates  to  documented  changes  in 
local  precipitation  records  since  1940.  (See  also 
W90-01432)  (Author's  abstract) 
W90-01445 


TEST  OF  AN  ERODIBILITY  RATING  SYSTEM 
FOR  THE  FOOTHILLS  OF  CENTRAL  ALBER- 
TA, CANADA. 

National    Agrarian    Univ.,    Lima    (Peru).    Dept 

Manejo  Forestal. 

For  primary  bibliographic  entry  see  Field  2J. 
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PERFORMANCE  OF  GULLY  EROSION  CON- 
TROL MEASURES  IN  SOUTHEASTERN  NIGE- 
RIA. 
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Nigeria  Univ.,  Nsukka.  Dept  of  Geology. 
C.  O  Okagbue,  and  K.  O.  Uma. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford.  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  163-172,  5  fig,  1  tab,  8  ref. 

Descriptors:  'Nigeria,  *Forest  management,  'Ero- 
sion control,  'Reforestation,  Gullies,  Check  dams. 

I"he  performance  of  gully  erosion  control  measures 
in  some  parts  of  southeastern  Nigeria  is  presented. 
The  measures  include  tree  planting,  hydraulic  reg- 
jlation  works  that  integrate  a  drainage  network 
with  storage  ponds  to  cut  off  flood  crests  and 
ower  hydraulic  loads  of  interceptor  canals,  and 
>tabilization  works  such  as  check  dams  on  the  main 
;hannels  of  gullies  and  wickerwork  fences  and 
ledges  at  the  inner  gully  slopes.  There  is  evidence 
hat  tree  planting  and  surface  regulation  of  surface 
.vaters  is  effective  in  controlling  only  shallow 
<15  m  deep)  gullies  that  have  not  cut  through  a 
aturated  zone.  These  measures  tend  to  fail  when 
tsed  for  deep  gullies  that  are  greatly  affected  by 
;roundwater  especially  when  such  gully  floors  are 
ocated  in  noncohesive  and  very  permeable  sands. 
See  also  W90-01432)  (Author's  abstract) 
V90-01447 


'OSSIBLE  HYDROLOGICAL  AND  GEOMOR- 
'HOLOGICAL  CHANGES  DUE  TO  ALTER- 
ATION OF  FOREST. 

Cyoto  Univ.  (Japan). 

ror  primary  bibliographic  entry  see  Field  4C. 

V90-01448 


EVALUATION  OF  THE  EFFECT  OF  DEFOR- 
ESTATION ON  SLOPE  STABILITY  AND  ITS 
lPPLICATION  TO  WATERSHED  MANAGE- 
MENT. 

okyo    Univ.    of   Agriculture    and    Technology 

lapan).  Dept.  of  Forestry. 

ror  primary  bibliographic  entry  see  Field  4C. 

V90-01449 


:FFECT  OF  DIFFERENT  TYPES  OF  FOREST 
IANAGEMENT  ON  THE  TRANSFORMATION 
>F  RAINFALL  ENERGY  BY  THE  CANOPY  IN 
IELATION  TO  SOIL  EROSION. 

ilsoe  Coll.  (England).  Dept.  of  Field  Engineering. 
Brandt. 

V:  Forest  Hydrology  and  Watershed  Manage- 
lent.  International  Association  of  Hydrological 
ciences  Press,  Institute  of  Hydrology,  Walling- 
>rd,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
987.  p  213-222,  2  fig,  1  tab,  22  ref.  Natural  Envi- 
Miment  Research  Council  Grant  No.  GT4/82/ 
APS/59. 

•escriptors:  *Forest  hydrology,  *Forest  manage- 
lent,  *Soil  erosion,  *Model  studies,  'Rainfall  in- 
:nsity,  'Throughfall,  Energy,  Canopy. 

ainfall  energy  and  intensity  are  commonly  used 
i  a  model  describing  the  initiation  of  soil  erosion 
y  splash  on  a  bare  soil  surface.  The  effects  of  a 
:getation  canopy  on  splash  may  be  incorporated 
to  such  models  by  considering  the  change  in 
linfall  drop-size  distribution  by  the  canopy, 
hroughfall  kinetic  energy/unit  vol  is  shown  to  be 
dependent  of  both  rainfall  energy  and  intensity 
id  to  be  determined  by  processes  operating 
ithin  the  canopy.  Total  throughfall  kinetic 
tergy  for  any  storm  may  be  simulated  if  the 
equency  distribution  of  the  values  of  kinetic 
tergy/unit  vol  is  known.  At  a  basic  level  the 
equency  distribution  of  total  kinetic  energy 
tlues  may  be  simulated  from  random  values  of 
ean  kinetic  energy  and  total  throughfall  depth, 
efinement  of  the  model  will  come  in  reducing  the 
nge  of  possible  values  of  kinetic  energy/unit  vol 
any  period  during  the  storm.  (See  also  W90- 
432)  (Author's  abstract) 
'90-01452 


APPROACH  TO  DISTRIBUTED  FLUVIAL  SYS- 
TEMS. 

Geological  Survey,  Nashville,  TN. 

For   primary   bibliographic   entry   see   Field    6G 

W90-01456 


FOREST  HARVEST,  SNOWMELT  AND 
STREAMFLOW  IN  THE  CENTRAL  SIERRA 
NEVADA. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 
L.  H.  MacDonald. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  273-283,  3  fig,  18  ref. 

Descriptors:  'Water  yield  improvement,  'Califor- 
nia, 'Forest  management,  'Forest  hydrology, 
'Snowmelt,  'Streamflow,  Tracers,  Sierra  Nevada. 

Forest  harvest  techniques  have  often  been  suggest 
as  a  means  of  increasing  snow  accumulation  and 
beneficially  delaying  snowmelt  in  the  Northern 
and  Central  Sierra  Nevada  mountains  in  California. 
To  test  the  effect  of  such  management  practices  on 
streamflow,  extended  snowmelt  was  simulated  in 
June  1985  on  four  960  sq  m  plots  in  a  50  ha 
drainage  basin.  Less  than  1  %  of  a  bromide  tracer 
in  the  simulated  snowmelt  was  detected  at  a  down- 
stream weir  through  the  summer  and  early  fall  of 
1985.  Although  significant  increases  in  the  water 
table  and  soil  moisture  content  were  found  in  the 
treated  plots  and,  in  some  cases,  downslope,  the 
simulated  snowmelt  apparently  did  not  substantial- 
ly increase  streamflow  in  1985.  The  consistently 
high  concentrations  of  bromide  observed  at  the 
weir  in  1986  are  believed  to  be  a  function  of  basin 
lithology.  The  results  to  date  cast  doubt  on  the 
linkage  that  can  be  made  between  an  increase  in 
snow  water  equivalent  on  the  hillslope  and  down- 
stream discharge.  (See  also  W90-014323)  (Author's 
abstract) 
W90-01458 


TRANSPIRATION  OF  MATURE  STANDS  OF 
SPRUCE  (PICEA  ABIES  (L.)  KARST.)  AS  ESTI- 
MATED BY  THE  TREE-TRUNK  HEAT  BAL- 
ANCE METHOD. 

Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia). 
Inst,  of  Forest  Ecology. 
J.  Cermak,  and  J.  Kucera. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  311-317,  3  fig,  2  tab,  10  ref. 

Descriptors:  'Forest  hydrology,  'Transpiration, 
'Heat  balance,  'Spruce  trees,  Trees,  Czechoslova- 
kia. 

The  tree-trunk  heat  balance  method  for  determin- 
ing transpiration  rates  was  applied  to  fully  grown 
spruce  trees  and  stands  in  a  hilly  region  of  south 
Moravia,  Czechoslovakia.  The  maximum  transpira- 
tion of  a  single  tree  was  130  L/day,  that  of  the 
spruce  stand  45mm/mo.  For  the  growing  season  it 
totaled  180-280  mm,  dependent  on  precipitation 
and  soil  moisture  conditions.  Dry  soil  caused  the 
transpiration  rate  to  decrease,  thus  jeopardizing 
survival  of  the  trees.  (See  also  W90-01432)  (Au- 
thor's abstract) 
W90-01461 


MULTICRITERION     FOREST     WATERSHED 
RESOURCES  MANAGEMENT. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-01490 


EOMORPHIC  AND  VEGETATIVE  RECOV- 
RY  PROCESSES  ALONG  MODIFIED  TEN- 
ESSEE  STREAMS:  AN  INTERDISCIPLINARY 


DEFINITE  PROJECT  REPORT  FOR  SECTION 
14  EMERGENCY  STREAMBANK  PROTEC- 
TION: NORTH  RACOON  RIVER,  IOWA 
STATE  HIGH  7  BRIDGE  IN  BUENA  VISTA 
COUNTY,  IOWA. 
Army  Engineer  District,  Rock  Island,  IL. 


Watershed  Protection — Group  4D 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A198  703. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
February    1988.   40p,   7   tab,   5   plates,   2   append. 

Descriptors:  'Erosion  control,  'Iowa,  'Bank  pro- 
tection, Raccoon  River,  Erosion,  Hydraulic  struc- 
tures, Riprap,  Costs,  Construction. 

This  letter  report  is  a  summary  of  a  study  made  on 
providing  emergency  streambank  protection  along 
the  left  descending  bank  of  the  North  Raccoon 
River  to  curtail  erosion  which  is  endangering  the 
east  approach  roadway,  abutment  wingwall,  and 
deck  of  the  Iowa  State  Highway  7  bridge  in  Buena 
Vista  County,  Iowa.  The  proposal  for  emergency 
streambank  protection  presented  in  this  report  rec- 
ommends the  placement  of  riprap  on  rock  bedding 
along  approximately  375  linear  feet  of  the  left 
downstream  bank  of  the  North  Raccoon  River. 
The  total  estimated  cost  for  the  project  is  $33,900, 
with  a  benefit-to-cost  ratio  of  17.3.  The  project 
satisfies  the  criteria  for  Federal  participation  and  is 
recommended  for  construction.  (Lantz-PTT) 
W90-01713 


COOPERATION  FOR  RECREATION  AND 
STREAMBANK  RETENTION-THE  TIOGA 
COUNTY  EXPERIENCE. 

Tioga  County  Planning  Board,  Oswego,  NY. 

P.  Smyth,  and  J.  E.  Barnes. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,     University     of     Delaware, 

Newark,  DE.  April  1980.  p  69-72.  1  fig. 

Descriptors:  'Water  pollution  control,  'Storm 
water  management,  'Urban  hydrology,  'Bank  pro- 
tection, 'Stream  improvement,  'Erosion  control, 
'New  York,  'Tioga  County,  Environmental  pro- 
tection, Regional  development,  Stream  erosion. 

The  streambank  erosion  rate  contributes  over  70 
tons  of  sediment  per  bank  mile  in  New  York  State. 
Results  of  grassroot  sampling  in  1978  suggested 
that  streambank  erosion/sedimentation  was  a 
number  one  priority  in  New  York's  Southern  Tier 
counties.  Tioga  County,  New  York  took  the  initia- 
tive in  instituting  an  improvement  program  on 
several  segments  of  a  major  stream  system-the 
East  and  West  Branches  of  Owego  Creek.  As  early 
as  1968,  the  Directors  of  the  Tioga  County  Soil 
and  Water  Conservation  District  placed  a  priority 
on  an  action-oriented  program  designed  to  obtain 
results  in  streambank  retention,  improve  trout 
stream  habitat  and  to  gain  better  access  to  fishing 
as  a  recreation.  This  action-oriented  program  rec- 
ognized that  the  vagaries  of  a  natural  stream  could 
wreak  havoc  on  various  land  resources  and  could 
cause  many  dollars  worth  of  damage  not  only  to 
man's  economic  environment  but  also  to  his  natu- 
ral environment.  The  majority  of  structures  built 
provided  a  function  of  maintaining  a  narrow 
streambed  which  also  reduced  flooding  and  bank 
erosion.  Creation  of  pools  and  shaded  areas  de- 
creased the  water  temperature.  Willow  and  dog- 
wood seedlings  were  planted  in  stream  retention 
areas.  As  a  result,  former  sources  of  erosion  and 
sedimentation  have  been  stifled.  Flooding  and 
flood  damage  has  also  been  reduced.  (See  also 
W90-01919)  (Mertz-PTT) 
W90-01926 


PLANNING  FOR  RIPARIAN  ENVIRONMEN- 
TAL QUALITY  OPTIONS  IN  A  SMALL  WA- 
TERSHED IN  NEW  JERSEY. 

Betz,  Converse,  Murdock,  Inc.,  Plymouth  Meet- 
ing, PA. 

A.  M.  Robinson,  and  C.  R.  Collier. 
IN:  Stormwater  Management  Alternatives.  Water 
Resources     Center,     University     of     Delaware, 
Newark,  DE.  April  1980.  p  121-139.  5  fig,  4  tab. 

Descriptors:  'Water  pollution  control,  'Storm 
water  management,  'Urban  hydrology,  'New 
Jersey,  'Watershed  management,  'Storm  water, 
'Storm  runoff,  'Stream  stabilization,  Environmen- 
tal protection,  Mercer  County. 

Hydrologic,  environmental  and  fiscal  analyses  of 
proposed  Master  Plan  Development  in  the  Pond 
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Group  4D — Watershed  Protection 

Run  watershed  in  Hamilton  ["ownship,  Mercei 
County,  New  lersej  wen  conducted  to  develop 
measures  to  mitigate  the  plan's  potential  impacts. 
Two  major  measures-stream  corridor  protection 
and  strict  stormwater  management— were  selei  ted 
to  minimize  additional  flood  hazards  and  maximize 
environmental  quality.  The  dimensions  of  the 
stream  corridors  and  degree  of  stormwater  man 
agement  proposed  for  Pond  Run  are  partially  a 
function  of  the  broad  flood  plain  and  gently  slop- 
ing terrain  and  the  existing  flood  plain  develop- 
ment pattern.  Although  flood  plain  characteristics 
and  open  space  opportunities  vary  considerably, 
preserving  a  naturally  vegetated  stream  buffer, 
prohibiting  upstream  channelization,  prohibiting 
fill  in  the  flood  plain,  and  applying  stormwater 
management  will  greatly  assist  in  achieving  the 
goal  of  sound  urban  watershed  management.  (See 
also  W90-01919)  (Mertz-PTT) 
W90-01930 


STREAM  VALLEY  AND  FLOOD  PLAIN  MAN- 
AGEMENT IN  MONTGOMERY  COUNTY, 
MARYLAND. 

Maryland-National    Capital    Park    and     Planning 

Commission,  Silver  Spring. 

N.  Baig,  and  W.  H.  Blood. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware, 

Newark,  DE.  April   1980.  p  247-253.   1  fig,  2  ref. 

Descriptors:  *Water  pollution  control,  *Storm 
water  management,  "Urban  hydrology,  "Water- 
shed  management,  "Streams,  "Maryland,  "Envi- 
ronmental protection.  Conservation,  Montgomery 
County. 

Preservation  and  conservation  of  stream  valleys  in 
Montgomery  County,  Maryland  was  established  as 
an  objective  and  became  county  policy  with  the 
establishment  of  the  Maryland-National  Capital 
Park  and  Planning  Commission  back  in  1927.  In- 
volved in  all  aspects  of  planning,  the  Commission 
has  placed  a  strong  priority  on  preservation  and 
conservation.  Stemming  from  this  philosophy  the 
stream  valley  acquisition  program  evolved.  The 
goals  and  objectives  of  the  program  were  to  pro- 
tect the  integrity  of  the  streams,  preserve  the  natu- 
ral and  historic  features  found  in  stream  valleys 
and  flood  plains,  and  minimize  damage  to  personal 
property  resulting  from  flood  waters.  In  order  to 
achieve  these  goals  and  objectives,  the  Commis- 
sion set  out  to  acquire  through  either  purchase  or 
dedication,  the  streamside  land  of  all  major  streams 
in  Montgomery  County.  Since  the  inception  of  the 
program  and  as  new  insight  and  awareness  of  the 
fragile  nature  of  the  environment  developed,  the 
program  took  on  the  task  of  protection  and  conser- 
vation of  valuable  natural  resources.  While  the 
program  of  stream  valley  acquisition  has  not  been 
effective  in  acquiring  all  streams,  the  Commission 
has  become  an  integral  part  of  the  total  watershed 
management  planning  in  Montgomery  County. 
(See  also  W90-01919)  (Mertz-PTT) 
W90-01936 


PUBLIC  PARTICIPATION  IN  ANNE  ARUN- 
DEL COUNTY'S  WATER  SHED  MANAGE- 
MENT PROGRAM. 

Anne   Arundel    County   Office   of  Planning   and 

Zoning,  Annapolis,  MD. 

G.  Klingelhoefer,  C.  E.  Abrahamson,  and  F.  W. 

Ellis. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware. 

Newark,  DE.  April  1980.  p  325-335.  2  fig. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Mary- 
land. "Watershed  management,  "Urban  planning. 
Community  development. 

Anne  Arundel  County,  Maryland  started  a  Water- 
shed Management  Program  that  incorporated  citi- 
zen involvement  in  all  stages  of  the  program.  Citi- 
zens participated  in  the  identification  of  the  study 
area,  tin  d  lopmi  rit  ol  the  work  program  and 
the  sclci  tii  "i  f  ci  m  ultants  For  thi  first  watershed 
■  'in  .uli.ird,  Severn  Run,  citizens  were  involved 
throughout  the  Study,  including  review  of  all  draft 

documents     This    approach     to    comprehensive 


publii    involvement   from  the  start  of  a  study  and 
particularly  a  major  county-wide  walerslr 
ii"  in'  nt    program,    was    unique    within    th 

more  Washington   region    (See  also   W90-01919) 

(Author's  abstract) 

W90-01943 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


CLOSED  SYSTEM  SAMPLE  TRANSFER 
DEVICE  FOR  VOLATILE  ORGANIC  COM- 
POUNDS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science 
R.  D   Morrison. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No 
3,  p  637-640,  June  1989.  2  fig,  9  ref. 

Descriptors:  "Water  analysis,  "Pollutant  identifica- 
tion, "Sampling,  "Volatile  organic  compounds. 
"Groundwater  quality. 

A  sample  transfer  device  was  designed  to  provide 
a  closed  loop  sampling  system  between  a  ground- 
water sampling  pump  and  a  40  ml  volatile  organic 
compound  (VOC)  vial.  The  same  attachment  can 
also  be  used  with  a  bailer.  The  unit  is  constructed 
of  a  polytetrafluoroethylene  (PTFE)  body  into 
which  two  stainless  steel  needles  are  press  fitted 
The  needles  puncture  the  Teflon  septum  of  a  vial: 
fluid  flows  through  the  longer  needle  into  the  vial 
and  exists  the  vial  from  the  shorter  needle.  The 
device  eliminates  sample  transfer  bias  associated 
with  head  space,  visible  gas  bubbles,  and  atmos- 
pheric contamination.  Field  sampling  designed  to 
determine  differences  in  trichloroethylene  (TCE) 
concentrations  presumedly  due  to  the  device  were 
statistically  significant  in  one  case,  and  insignificant 
in  the  second.  (Author's  abstract) 
W90-00979 


METHODS  AND  EXPERIENCES  OF  MONI- 
TORING AMMONIA,  NITRATE,  CARBON  DI- 
OXIDE, PHOSPHORUS  AND  CHLORO- 
PHYLL-A  IN  WATER  POLLUTION  CONTROL 
OF  RUNNING  WATERS  (MOGLICHKEITEN 
UND  ERFAHRUNGEN  MIT  MEBSTATIONEN 
AN  FLIEBGEWASSERN,  INSBESONDERE 
DER  KONTINUIERLICHEN  ERFASSUNG 
VON  AMMONIUM,  NITRAT,  KOHLENSTOFF- 
DIOXID,  0-PHOSPHAT  UND  CHLORO- 
PHYLL-A). 

Bayerische    Landesanstalt    fuer    Wasserforschung. 
Munich  (Germany,  F.R.). 
V.  M.  Siepmann,  W.  Pohlmann,  and  W.  Kopf. 
Journal    for    Water    and    Wastewater    Research 
ZWABAQ,  Vol.  22,  No.  4,  p  145-151,  1989.  10  fig, 
9  ref.  English  summary. 

Descriptors:  "Monitoring,  "Water  pollution  con- 
trol, "Measuring  instruments,  "Chemical  analysis. 
Streams,  Ion  sensitive  electrodes. 

Methods  and  experiences  concerning  the  monitor- 
ing and  control  of  water-pollution  in  running 
waters  are  described.  General  comments  concern- 
ing monitoring  stations  and  measurements  of  con- 
ventional parameters  such  as  pH,  oxygen,  tempera- 
ture, turbidity  and  solarity  are  given.  Particular 
emphasis  is  given  to  the  testing  of  the  new  method 
using  ion  sensitive  electrodes  (ammonia,  chloro- 
phyll-a,  ortho-phosphate).  Nitrification  processes 
in  water  supplies  are  found  to  influence  the  analyti- 
cal results  of  the  nitrogen  parameters.  These  disad- 
vantages are  eliminated  by  an  ultrafiltration  of  the 
analyzed  water  which  also  avoids  the  obstruction 
of  the  monitors  by  suspended  matter.  Results  of 
water-pollution-monitoring  by  these  methods  are 
also  presented.  (Author's  abstract) 
W90-00985 


DETERMINATION  OF  ORGANOCHLORINE 
PESTICIDES  IN  INDIAN  COASTAL  WATER 
USING  A  MOORED  IN-SITU  SAMPLER. 

National    Inst,   of  Oceanography,    Panaji   (India). 


(  hi  mil  ai  < ><  ■  anograpl 
Lor  primary  bibhographi 
W90-00993 


OXYGEN    UPTAKE    RATE    APPROACH    I  OR 

ANALYSING    RESPIHOMKIKK     I1IO' HI- Ml- 
CAL  OXYGEN   DEMAND  DAIA:   I.   ML  11100 
Dl  \  ELOPMENT. 
McGill  Univ.,  Montreal  (Quebec)   D 

Engineering. 

M   D  Cailas,  and  R    Gehr 

Water  Research  WAI  RAG.  Vol   2  1 

992,  August  1989  4  fig,  37  ref.  append 

Descriptors      "Instrumentation.     "Water    analys«,fl 
"Biochemical  oxygen  demand,  "Measuring  instru-  ' 
merits,    "Model    studies,    "Data   acquisiti* 
processing,  Oxygen  uptake  rate- 
When  electrolytic  and  other  continuous   respiro- 
metcrs  are  used  for  monitoring  the  progression  of  a  i 
Biochemical  Oxygen  Demand  (BOD;  cut 
mulative  data  are  required    The  structure  of  these  > 
data  limits  the  reliable  application  of  existing  rneth-  | 
odologies  for  estimating  typical  BOD  pa: 
such  as  the  rate  constant  and  the   ultima 
value.  In  this  case,  it  is  proposed  that  the  Oxygen  \ 
Uptake  Rate  (OUR)  should  be  used  instead  as  the  . 
data   source   for   further  analysis,   instead   of  the  , 
cumulative  form    To  model  the  OUR  data  trend, 
1st  and  2nd-order  models  are  proposed.  Theoreti-  i 
cal  examination  of  the  properties  of  these  OUR 
models  indicate  that  they  are  likely  to  have  im- 
proved nonlinear  behavior,  and  that  their  param- 
eters will  have  more  reliable  confidence  interval 
estimates   Furthermore,  the  optimal  duration  of  an  . 
experiment  performed  to  estimate  OUR-BOD  pa- 
rameters is  shorter,  compared  to  that  required  for  t 
estimating  similar  parameters,  in  the  case  of  cumu-  i 
lative  data.   (See  also  W90-00998)  (Author's  ab- 
stract) 
W90-00997 


OXYGEN  UPTAKE  RATE  APPROACH  FOR 
ANALYSING  RESPIROMETRIC  BIOCHEMI- 
CAL OXYGEN  DEMAND  DATA:  II.  APPLICA- 
TION AND  EVALUATION. 

McGill  Univ..  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entrv  see  Field  7A. 

W90-00998 


COLIPHAGES  AS  INDICATORS  OF  FAECAL 
POLLUTION  AT  THREE  RECREATIONAL 
BEACHES  ON  THE  FIRTH  OF  FORTH. 

Forth  River  Purification  Board,  Edinburgh  (Scot- 
land). 

B.  O'Keefe.  and  J.  Green. 

Water  Research  WATRAG,  Vol.  23,  No.  8.  p 
1027-1030,  August  1989.  1  fig.  2  tab.  28  ref. 

Descriptors:  "Pollutant  identification.  "Bacterial 
analysis.  "Coliforms,  "Bioindicators.  Contamina- 
tion, Beaches,  Fecal  contamination,  Scotland.  Coli- 
phages.  Correlation  analysis. 

The  levels  of  bacteriophages  specific  to  Escheri- 
chia coli  was  compared  to  the  levels  of  bacterial 
indicators  in  the  water  at  three  recreational  beach- 
es on  the  Firth  of  Forth.  Beaches  were  chosen  on 
the  basis  that  they  were  known  to  suffer  widely 
different  degrees  of  fecal  contamination.  A  direct 
plaque  assay  using  100  ml  water  samples  was  used 
to  enumerate  coliphages.  and  total  coliforms  and 
fecal  coliforms  were  enumerated  by  membrane 
filtration.  There  was  a  high  degree  of  correlation 
between  the  levels  of  coliphages  and  coliforms 
between  the  three  sites  studied.  Within  sites,  levels 
of  coliphages  and  coliforms  showed  a  high  degree 
of  correlation  on  the  two  highly-polluted  beaches, 
whereas  correlation  was  low  on  the  less-polluted 
beach.  At  the  less-polluted  beach  coliphages  were 
detected  in  the  absence  of  fecal  coliforms  on  two 
occasions,  whereas  fecal  coliforms  were  detected 
in  the  absence  of  coliphages  on  one  occasion.  The 
results  suggest  that  coliphages  are  as  adequate  indi- 
cators of  fecal  pollution  at  the  sites  studied  as  are 
coliform  bacteria.  (Author's  abstract) 
W90-01002 
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HEMICAL  OXYGEN  DEMAND  (COD)  USING 
IICROVVAVE  DIGESTION. 

'niversidade  Estadual  de  Campinas  (Brazil).  Inst. 

e  Quimica. 

or  primary  bibliographic  entry  see  Field  7B. 

/90-01007 


SFERRING  PH  FROM  DIATOMS:  A  COM- 
ARISON  OF  OLD  AND  NEW  CALIBRATION 
IETHODS. 

istituut  TNO  voor  Wiskunde,  Informatiever- 
'erking  en  Statistiek,  Wageningen  (Netherlands). 
.  J.  F.  ter  Braak,  and  H.  van  Dam. 
[ydrobiologia  HYDRB8.  Vol.  178,  No.  3,  p  209- 
23,  Jul  17  1989.  3  fig,  5  tab,  58  ref.  European 
ommunity  (Contract  no.  ENV-650-N  (N). 

(escriptors:  "Hydrogen  ion  concentration,  'Cali- 
rations,  'Diatoms,  *Acid  rain,  *Bioindicators, 
Littoral  zone,  'Lakes,  Gaussian  model.  Maximum 
kelihood   method,   Weighted  averaging  method. 

wo  new  methods  for  inferring  pH  from  diatoms 
•e  presented.  Both  are  based  on  the  observation 
lat  the  relationships  between  diatom  taxa  and  pH 
id  often  unimodal.  The  first  method  is  maximum 
kelihood  calibration  based  on  Gaussian  logit  re- 
>onse  curves  of  taxa  against  pH.  The  second  is 
eighted  averaging.  In  a  lake  with  a  particular  pH, 
xa  with  an  optimum  close  to  the  lake  pH  will  be 
ost  abundant,  so  an  intuitively  reasonable  esti- 
ate  of  the  lake  pH  is  to  take  a  weighted  average 
I  the  pH  optima  of  the  species  present.  Optima 
id  tolerances  of  diatom  taxa  were  estimated  from 
jntemporary  pH  and  proportional  diatom  counts 
littoral  zone  samples  from  97  pristine  soft  water 
kes  and  pools  in  Western  Europe.  The  optima 
lowed  a  strong  relation  with  Hustedt's  pH  prefer- 
ice  groups.  The  two  new  methods  were  then 
Miipared  with  existing  calibration  methods  on  the 
isis  of  differences  between  inferred  and  observed 
H  in  a  test  set  of  62  additional  samples  taken 
stween  1918-83.  The  methods  were  ranked  in 
•der  of  performance  as  follows  (between  brackets 
e  standard  error  of  inferred  pH  in  pH  units); 
aximum  likelihood  (0.63) >  weighted  averaging 
.71)  =  multiple  regression  using  pH  groups 
.71)  =  the  Gasse  &  Tekaia  method  (0.71)>Ren- 
:rg  &  Hellberg's  Index  B  (0.83)>  >multiple  re- 
ession  using  taxa  (2.2).  The  standard  errors  are 
rger  than  those  usually  obtained  from  surface 
diment  samples.  The  relatively  large  standard 
ror  may  be  due  to  seasonal  variation  and  to  the 
fects  of  other  factors  such  as  humus  content.  The 
aximum  likelihood  method  is  statistically  rigor- 
is  and  can  in  principle  be  extended  to  allow  for 
Iditional  environmental  factors.  It  is  computer 
tensive  however.  The  weighted  averaging  ap- 
oach  is  a  good  approximation  to  the  maximum 
teiihood  method  and  is  recommended  as  a  practi- 
il  and  robust  alternative.  (Author's  abstract) 
'90-01015 


JBLETHAL  EFFECTS  OF  ZINC  AND  MU- 
ICIPAL  EFFLUENTS  ON  LARVAE  OF  THE 
ED  ABALONE  HALIOTIS  RUFESCENS. 

alifomia  Univ.,  Santa  Cruz.  Inst,  of  Marine  Sci- 

ices. 

ar  primary  bibliographic  entry  see  Field  5C. 

'90-01039 


ETERMINATION  OF  TRACE  HEAVY 
ETALS  IN  WATERS  BY  ATOMIC-ABSORP- 
lON  SPECTROMETRY  AFTER  PRECONCEN- 
RATION  BY  LIQUID-PHASE  POLYMER- 
ISED RETENTION. 

kademiya  Nauk  SSSR,  Moscow.  Inst.  Geokhimii 
\naliticheskoi  Khimii. 

■  M.  Shkinev,  V.  N.  Gomolitskii,  B.  Y.  Spivakov, 
•  E.  Geckeler,  and  E.  Bayer, 
ilanta  TLNTA2,  Vol.  36,  No.  8,  p  861-863,  Aug 
'89.  1  fig,  2  tab,  8  ref. 

escriptors:  'Pollutant  identification,  'Laboratory 
ethods,  'Chemical  analysis,  'Atomic  absorption 
ectrophotometry,  'Heavy  metals,  'Trace  metals, 
ickel,  Copper,  Zinc,  Mercury,  Cadmium,  River 
ater,  Drinking  water,  Polymers. 

new  method  for  the  determination  of  metals  in 
awater  by  flame  atomic  absorption  spectrometry 


is  described.  The  metals  are  retained  by  water- 
soluble  polymers  in  a  membrane  filtration  cell;  the 
factors  which  influence  their  determination  are 
discussed.  The  method  was  applied  to  the  determi- 
nation of  Ni,  Cu,  Zn,  Hg  and  Cd  in  drinking  and 
river  water  with  poly(ethyleneimine)  and  its  thiou- 
rea derivative  as  complexing  polymers.  The  metals 
were  determined  in  the  aqueous  concentrate  after  a 
250-fold  preconcentration  by  2%  polymer  solution 
at  pH  7.0.  The  metal  recoveries  were  at  least  92%, 
and  the  limits  of  detection  (ng/mg)  were  0.012  for 
Cu,  0.006  for  Zn,  0.03  for  Ni,  0.004  for  Cd  and 
0.0001  for  Hg  (cold  vapor  method).  When  a  new 
type  of  membrane  filtration  cell  is  used  even 
higher  preconcentration  factors  can  be  achieved 
and  lower  concentrations  can  be  determined.  (Au- 
thor's abstract) 
W90-01045 


GROUNDWATER  QUALITY  MONITORING  IN 
RELATION  TO  ON-SITE  SANITATION  IN  DE- 
VELOPING COUNTRIES. 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01098 


APPLICATION  OF  GENE  PROBE  METHODS 
FOR  MONITORING  SPECIFIC  MICROBIAL 
POPULATIONS  IN  FRESHWATER  ECOSYS- 
TEMS. 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

R.  J.  Steffan,  A.  Breen,  R.  M.  Atlas,  and  G.  S. 

Sayler. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

35,  No.  7,  p  681-685,  July  1989.  2  fig,  1  tab,  30  ref. 

U.S.  EPA  cooperative  agreement  No.  CR8 12488. 

Descriptors:  'Data  acquisition,  'Monitoring, 
'Microorganisms,  'Pseudomonas,  'Alcaligenes, 
Ecosystems,  Microenvironment,  DNA  probe,  Ge- 
netics. 

Several  gene  probe  methods  were  used  to  monitor 
specific  microbial  populations  in  freshwater  micro- 
cosms. Detection  methods  included  nonselective 
plating-colony  hybridization,  selective  plating- 
colony  hybridization,  most  probable  number-filter 
hybridization,  and  community  DNA  extraction- 
dot  blot  hybridization.  Tests  were  conducted  in 
freshwater  microcosms  inoculated  with  a  4-chloro- 
biphenyl  degrading  Alcaligenes  A5  or  a  2,4,5- 
trichlorophenoxyacetic  acid  degrading  Pseudo- 
monas cepacia  AC1100.  Colony  hybridization  per- 
formed on  colonies  detected  on  a  nonselective 
medium  sometimes  failed  to  detect  both  Alcali- 
genes A5  and  P.  cepacia  AC1100  when  the  target 
populations  comprised  less  than  0.1%  of  the  total 
population,  even  though  the  target  populations 
were  present  at  concentrations  of  greater  than 
10000  viable  cells/mL  as  indicated  by  other  detec- 
tion methods.  Selective  plating-colony  hybridiza- 
tion, most  probable  number-filter  hybridization, 
and  dot  blot  hybridization  using  DNA  extracted 
from  the  microbial  community  consistently  indicat- 
ed persistence  of  the  added  P.  cepacia  AC  1100  in 
the  microcosms.  Although  differing  in  their  detec- 
tion reliability  and  sensitivity,  the  various  gene 
probe  detection  methods  indicated  persistence  with 
a  slow  decline  of  both  the  Alcaligenes  A5  and  P. 
cepacia  AC1100  over  an  8-week  period.  (Author's 
abstract) 
W90-01111 


METALLIC  BIOACCUMULATION  IN  AQUAT- 
IC PLANTS  (BIOACCUMULATION  DES 
METAUX  DANS  LES  VEGETAUX  AQUATI- 
QUES). 

Ecole  Nationale  Superieure  de  Geologie  Appli- 
quee  et  de  Prospectior.  Miniere,  Nancy  (France). 
Centre  de  Valorisation  des  Minerals. 
C.  Genin-Durbet,  Y.  Champetier,  and  P.  Blazy. 
Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CRASEV,  No.  18,  p  1875-1877,  1988.  2 
tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Bioindica- 
tors,  'Bioaccumulation,  'Aquatic  plants,  'Metals, 
Elodea,  Cadmium,  Mercury,  Lead,  Zinc,  Copper, 
Nickel. 


The  capacity  of  bacteria  and  algae  to  trap  lead, 
zinc,  copper,  mercury,  and  nickel,  was  studied  in 
aquaria.  Plants  were  cultivated  under  the  following 
conditions:  temperature,  21  C:  time,  72  hrs;  pH, 
4.5;  light,  permanent;  metal  amounts,  2  mg/L. 
Elodea  displayed  a  great  capacity  to  accumulate 
metals,  especially  cadmium  and  mercury.  It  is 
therefore  recommended  that  Elodea  be  used  to 
detect  pollution  'on  the  move'  in  water  and  the 
flux  of  water  polluted  by  metals.  (Peters-PTT) 
W90-01143 


ASSOCIATIONS  AND  DISTRIBUTION  OF 
BENTHIC  NEMATODES  IN  THE  ETHIOPIAN 
RIFT  VALLEY  LAKES. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01157 


IDENTIFICATION  OF  OZONATION  BY- 
PRODUCTS OF  LIGNIN  AND  OF  CARBOHY- 
DRATES IN  WATER  (ETUDE  DES  SOUS-PRO- 
DUITS  D'OZONATION  DE  LA  LIGNINE  ET 
DE  GLUCIDES  EN  MILIEU  AQUEUX). 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  1'Eau  et 
des  Nuisances. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-01234 


DETERMINATION  OF  TRACE  METALS  IN 
REFERENCE  WATER  STANDARDS  BY  IN- 
DUCTIVELY COUPLED  PLASMA  MASS 
SPECTROMETRY  WITH  ON-LINE  PRECON- 
CENTRATION. 

National    Research    Council    of  Canada,    Ottawa 
(Ontario).  Div.  of  Chemistry. 
D.  Beauchemin,  and  S.  S.  Berman. 
Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  17, 
p  1857-1862,  September  1,  1989.  5  fig,  6  tab,  28  ref. 

Descriptors:  'Pollutant  identification,  'Metals. 
'Water  analysis,  'Chemical  analysis,  'Trace 
metals,  'Mass  spectrometry,  Preconcentration, 
Water  standards,  Lakes,  Rivers,  Inductively  cou- 
pled mass  spectrometry. 

A  preliminary  implementation  on-line  preconcen- 
tration in  inductively  coupled  plasma  mass  spec- 
trometry (ICP-MS)  improved  the  detection  limits 
of  several  elements  by  a  factor  of  2-7  compared  to 
ICP-MS  alone.  The  on-line  preconcentration 
system  was  first  assessed  by  using  the  method  of 
standard  additions  to  determine  MN,  Co,  Ni,  Cu, 
Pb,  and  U  in  the  certified  riverine  water  SLRS-1 
whose  salt  content  was  low  enough  to  allow  moni- 
toring both  the  preconcentration  and  the  elution 
processes.  Results  in  good  agreement  with  the 
certified  values  were  obtained  for  all  but  Ni,  be- 
cause of  a  spectral  interference  by  CaO  from  coe- 
luted  Ca.  The  system  was  successfully  applied  to 
the  determination  of  MN,  Mo,  Cd  and  U  in  the 
reference  open  ocean  water  NASS-2  using  an  iso- 
tope dilution  technique  and  the  method  of  standard 
additions.  The  implementation  of  on-line  precon- 
centration in  ICP-MS  can  both  speed  up  the 
sample  pretreatment  of  seawater  and  decrease  the 
same  consumption  drastically.  With  the  original 
procedure,  the  preconcentration  of  NASS-2  re- 
quired 500-ml  aliquots  whereas  only  10-ml  aliquots 
were  needed  by  on-line  preconcnetration.  Further- 
more, a  preconcentration  by  a  factor  of  50  was 
found  to  be  necessary  with  the  original  procedure 
in  order  to  get  reliable  values  for  Cd,  whereas  a 
factor  of  10  was  quite  sufficient  with  on-line  pre- 
concentration because  of  the  additional  enhance- 
ment in  sensitivity  which  results  when  elutions  are 
followed  in  real  time.  Finally,  at  least  8  h  was 
required  with  the  original  procedure  for  the  analy- 
sis of  three  samples  of  NASS-2  and  three  column 
blanks;  only  45  min  was  needed  with  on-line  pre- 
concentration. (Miller-PTT) 
W90-01237 


EVALUATION  OF  SOME  MYTHS  CONCERN- 
ING THE  CULTURE  OF  DAPHNIDS. 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 

R.  W.  Winner. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  4,  p 


85 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


323-330,  May  1989.  2  fig,  2  tab,  17  ref. 

Descriptors:    'Bioindicators,    *Daphnia,    'Crusta- 
ceans, Fecundity,  Air  bubbles,  Hard  watei 

Three  myths  are  evaluated:  (1)  daphnids  must  be 
gently  released  under  the  surface  of  the  culture 
water  when  transferred  or  they  will  collect  air 
bubbles  under  the  carapace  and  are  more  likely  to 
become  floaters,  (2)  daphnid  cultures,  especially 
Daphnia  magna,  are  healthier  in  hard  water  than  in 
soft  water,  and  (3)  the  fecundity  of  females,  and 
the  viability  of  their  offspring,  decrease  as  the 
females  age.  Contrary  to  established  belief,  it  is 
concluded  that:  (1)  daphnids  can,  without  suffering 
damage,  be  droppped  through  the  surface  film  of 
water,  (2)  an  increase  in  the  hardness  of  culture 
water  does  not  results  in  healthier  daphnids  as 
measured  by  body  growth,  survival  or  reproduc- 
tion, and  (3)  the  fecundity  of  a  healthy  female  does 
not  decrease  with  age.  Finally,  it  is  pointed  out 
that  there  has  never  been  a  demonstration  of  a 
Lansing  effect  for  any  species  in  the  genus  Daph- 
nia and,  therefore,  there  is  no  reason  to  believe  that 
the  vitality  of  neonates  decreases  as  the  age  of  their 
mother  increases.  (Miller-PTT) 
W90-01239 


TOXICITY  TESTING  USING  IMMOBILIZED 
ALGAE. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  Bozeman,  B.  Koopman,  and  G.  Bitton. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  4,  p 

345-352,  May  1989. 

Descriptors:  *Algae,  *Water  pollution  effects, 
*Bioassay,  'Pesticides,  "Heavy  metals,  'Herbi- 
cides, 'Toxicity,  Immobilization,  Cadmium, 
Copper,  Pentachlorophenol. 

The  usage  of  alginate-immobilized  algae  for  testing 
the  toxicity  of  cadmium,  copper,  pentachloro- 
phenol, sodium  dodecyl  sulfate,  and  three  herbi- 
cides (Glyphosate,  Hydrothol,  and  Paraquat)  are 
reported.  Toxicity  of  the  chemicals  to  freely  sus- 
pended algal  cells  in  the  same  media  was  also 
determined  for  comparison.  Alginate-immobilized 
and  free  Selenastrum  capricornutum  Printz  cells 
were  cadmium,  copper,  Glyphospahte,  Hydrothol, 
Paraquat,  pentachlorophenol,  and  sodium  dodecyl 
sulfate.  Toxicity  was  characterized  in  terms  of 
growth  inhibition,  with  growth  measured  by  in 
vitro  chlorophyll  fluorescence.  Sensitivity  of  the 
immobilized  and  free  algal  assays  to  copper,  cad- 
mium and  pentachlorophenol  was  similar.  Howev- 
er, immobilization  substantially  reduced  the  toxici- 
ty of  Hydrothol,  Paraquat,  and  Glyphosate  to  the 
algae.  Sodium  dodecyl  sulfate  disrupted  the  algi- 
nate matrix  and  its  toxicity  could  be  determined 
successfully  with  the  immobilized  algal  assay.  (Au- 
thor's abstract) 
W90-01241 


ANALYSIS  OF  TRIFLURALIN,  METHYL  PAR- 
AOXON,  METHYL  PARATHION,  FENVALER- 
ATE  AND  2,4-D  DIMETHYLAMINE  IN  POND 
WATER  USING  SOLID-PHASE  EXTRACTION. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
D.  M.  Swineford,  and  A.  A.  Belisle. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  6,  p  465-468,  1989.  1  fig,  1 
tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Chemical  analysis,  'Water  analysis,  'Ponds,  *Par- 
athion,  'Chromatography,  Extraction,  Trifluralin, 
Fenvalerate,  Dimethylamine. 

A  method  was  developed  for  the  simultaneous 
extraction  of  trifluralin,  methyl  paraoxon,  methyl 
parathion,  fenvalerate,  and  2,2-D  dimethylamine 
sail  in  pond  water  using  a  solid-phase  C18  column. 
After  elution  from  the  C18  column,  the  eluate  was 
analyzed  on  a  capillary  gas  chromatograph 
equipped  with  an  electron-capture  or  flame  photo- 
metric detector  By  using  specific  gas  chromatog- 
raphy (GC)  detectors  and  capillary  columns  for 
the  analysis,  it  was  possible  to  reduce  the  time 
required  for  purification  and  minimize  interference 
at  low  residue  levels.  GC-mass  spectrometry  was 


employed  to  confirm  the  identity  of  the  target 
compounds.  The  CI 8  solid  phase  extraction  proce- 
dure demonstrated  the  ability  to  simultaneously 
isolate  and  concentrate  the  target  compounds  in 
pond  water  in  a  rapid  and  efficient  manner  Ac- 
ceptable recoveries  were  obtained  at  all  four  spik- 
ing levels;  median  recoveries  for  the  individual 
compounds  were  81%  (fenvalerate),  91%  (triflura- 
lin), 93%  (methyl  parathion),  95%  (2,4-D  dimethy- 
lamine) and  97%  (methyl  paraoson).  Controls  of 
unfortified  pond  water  were  free  of  GC  interfer- 
ence for  the  target  compounds  except  for  some- 
minor  GS  interference  at  low  quantitation  level  ol 
trifluralin,  which  alumina  helped  to  remove.  The 
detection  limit  of  the  method  for  the  listed  com- 
pounds in  pond  water  will  vary  depending  on  the 
sample  matrix.  Additional  cleanup  of  the  sample 
may  be  necessary  to  quantitate  some  compounds 
below  the  0.001  ppm  level.  (Miller-PTT) 
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ISOLATION  OF  TOXINS  FROM  NATURAL 
BLUE-GREEN  ALGAE  AND  UNICELLULAR 
CULTURED  MICROCYSTIS  AERUGINOSA. 

National     Inst,     of    Hygienic     Sciences,     Tokyo 

(Japan). 

H  Jinno,  M.  Ando,  S.  Matsui,  and  M.  Takeda. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  6,  p  493-498,  1989.  1  fig,  3 

tab,  28  ref 

Descriptors:  'Pollutant  identification,  'Toxicity, 
'Toxins,  'Cyanophyta,  Cultures,  Microcystis. 

The  differences  between  toxins  derived  from  natu- 
ral populations  and  cultures  of  Microcystis  aeru- 
ginosa and  Microcystis  viridis,  and  the  toxins  of 
harvested  extracts  from  four  strains  of  Microcystis 
were  investigated  using  DEAE-cellulose  chroma- 
tography. Toxins  extracted  from  algal  populations 
consisting  of  75%  (total  Microcystis  cells/ml)  M. 
aeruginosa  from  Lake  Kasumigaura  (Japan)  con- 
tained an  F-II  fraction  determined  by  ion-exchange 
chromatography;  toxins  extracted  from  algal  popu- 
lations consisting  of  70%  M.  viridis  from  Lake 
Suwa  (Japan)  also  contained  this  fraction.  Using  an 
improved  gradient  procedure  with  ion-exchange 
chromatography  to  analyze  crude  extracts  of  uni- 
cellular cultures  of  M.  aeruginosa  strain  PS-434, 
five  extracted  fractions-F-II,  F-IV,  F-V,  F-VI  and 
F-VII-were  determined  to  contain  toxic  sub- 
stances. These  fractions  were  identified  as  toxic 
(intraperitoneal  injection)  in  mouse  toxicity  studies. 
No  toxic  fractions  were  identified  in  cultures  of  M. 
aeruginosa  strains  NIES-44.  Mice  LD50s  for  the 
crude  extracts  of  cultures  of  strain  PS-434  and  the 
extracts  from  Lakes  Kasumigaura  and  Suwa  were 
calculated  at  less  than  89.5,  260  and  570  mg/kg, 
respectively,  in  natural  populations  of  M.  aerugin- 
osa or  M.  viridis,  four  toxic  fractions  (F-IV,  F-V, 
F-VI  and  FVII)  were  not  found.  (Author's  ab- 
stract) 
W90-01260 


SYNOPSIS  OF  FRENCH  EXPERIMENTAL 
AND  IN  SITU  RESEARCH  ON  THE  TERRES- 
TRIAL AND  MARINE  BEHAVIOR  OF  TC. 

CEA  Centre  de  La  Hague,  Cherbourg  (France). 

Lab.  de  Radioecologie  Marine. 

For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  DI-  AND  TRIBUTYL- 
TIN  IN  SEDIMENT  AND  MICROBIAL  BIO- 
FILMS  USING  ACIDIFIED  METHANOL  EX- 
TRACTION, SODIUM  BOROHYDRIDE  DERI- 
VATIZATION  AND  GAS  CHROMATOGRA- 
PHY WITH  FLAME  PHOTOMETRIC  DETEC- 
TION. 

Maryland  Univ.,  College  Park.  Dept.  of  Chemistry 
and  Biochemistry. 

C.  L.  Matthias,  J.  M.  Bellama,  G.  J.  Olson,  and  F. 
E.  Brinckman. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  35,  No.  2,  p  61-68,  1989 
I  fig,  1  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Organotins, 
'Pesticides,  'Antifoulants,  'Sediments,  'Gas  chro- 
matography, 'Flame  photometry,  'Organotin 
compounds,  Biofilms. 


A  method  for  the  relatively  rapid  determination  of 

di-  and  tributyltin  species  in  sediment  and  microbi- 
al biofilms  is  presented  Hi-  and  tnbut>ltin  speciet 
were  detected  in  Chesapeake  Bay  sediment*  using 
this  method  Microbial  biofilms  grown  on  ^lass 
slides  exhibited  substantial  accumulation  of  iribu- 
tyltin  species  from  solution  I  he  approach  in-.' 
reflux  with  acidified  methanol,  followed  by  extrac- 
tion into  cyclohexane,  and  conversion  lo  the  re- 
spective butyltin  hydrides  using  aqueous  vxjium 
borohydnde.  Speciation  and  quantitation  was  ac- 
complished by  gas-liquid  chromatography  using 
tin-selective  flame  photometric  detection  This  ap- 
proach has  the  advantage  of  being  more  rapid  than 
some  other  sediment  tributyltin  analysis  techniques 
mainly  because  shorter  refux  times  were  required 
for  tributyltin  extraction  It  also  utilizes  a  water 
miscible  solvent  (methanol),  preventing  the  need 
for  drying  the  samples  "I  his  method  should  have 
useful  application  to  sediment  analysis  of  di-  and 
tributyltin  species  and  for  studies  on  the  accumula- 
tion and  fate  of  tributyltin  in  microbial  biofilms 
(Miller-PTT) 
W90-01280 


SPECIFIC  PROCEDURE  FOR  METAL  SOLID 
SPECIATION  IN  HEAVILY  POLLUTED 
RIVER  SEDIMENTS. 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry 

G.  Rauret,  R.  Rubio,  J  F.  Lopez-Sanchez,  and  E. 

Casassas. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3.  Vol.  35,  No.  2,  p  89-100,  1989 

5  fig,  4  tab,  15  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  'Sediments,  'Metals, 
'Speciation,  Extraction,  Tessier  procedure,  Chro- 
mium, Nickel,  Copper,  Lead,  Distribution  patterns. 

Sequential  extraction  schemes  are  used  in  deter- 
mining the  partitioning  of  trace  metals  in  sedi- 
ments. Among  them,  the  most  widely  used  is  that 
proposed  by  Tessier  et  al.  A  modified  Tessier 
procedure  with  successive  extractions  until  com- 
pleteness is  attained  (using  pH  control  for  extrac- 
tion of  metal  solubilized  by  acetic  acid-acetate 
buffer,  control  of  extracted  iron  and  manganese  for 
metal  extracted  by  hydroxylamine  hydrochloride 
and  control  of  redox  potential  (Eh)  of  extractant 
solution  for  metal  solubilized  by  hydrogen  perox- 
ide) is  proposed  for  copper,  lead,  chromium  and 
nickel  speciation.  Values  obtained  using  the  pro- 
posed multiple  successive  extraction  procedure  and 
those  obtained  using  the  Tessier  procedure  show 
an  absolutely  different  pattern  for  copper  and  lead 
and  a  similar  behavior  for  chromium  and  nickel 
can  be  observed.  It  can  be  concluded  that,  dealing 
with  heavily  polluted  samples,  the  multiple  succes- 
sive extraction  procedure  yields  a  more  reliable 
distribution  pattern  for  copper  and  lead  in  which 
the  residual  metal  is  in  good  agreement  with  what 
is  to  be  expected.  For  chromium  and  nickel,  the 
differences  in  the  distribution  pattern  are  not  im- 
portant in  spite  of  the  very  high  contents  of  these 
metals.  (Miller-PTT) 
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OPTIMIZATION  OF  TESSIER  PROCEDURE 
FOR  METAL  SOLID  SPECIATION  IN  RIVER 
SEDIMENTS. 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry. 

G.  Rauret,  R.  Rubio,  and  J.  F.  Lopez-Sanchez. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  36,  No.  2,  p  69-83.  1989. 

8  fig,  3  tab,  1 1  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  'Metals,  'Speciation, 
'Sediments,  Tessier  procedure,  Partitioning, 
Copper,  Lead,  Nickel,  Chromium. 

Optimization  of  the  Tessier  procedure  for  trace 
metal  partitioning  in  sediment  was  studied.  The 
simplex  optimization  method  was  applied  and  the 
results  indicate  that  the  volume  of  extractant  solu- 
tion/weight of  sediment  ratio  (V/m)  is  the  main 
variable.  Optimization  of  V/m  ratio  for  second, 
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ird  and  fourth  fractions  of  Tessier  scheme  was 
udied  on  two  different  river  sediments.  The  opti- 
um  values  of  V/m  ratio  obtained  were  applied 
r  copper,  lead,  chromium  and  nickel  partitioning. 
ie  results  obtained  are  compared  with  those  ob- 
ined  using  the  Tessier  procedure.  It  is  concluded 
at  the  partitioning  of  heavy  metals  is  sediments 
ing  the  Tessier  scheme  is  dependent  either  on  the 
perimental  procedure  followed  or  on  the  sedi- 
snt  composition.  This  dependence  is  more  obvi- 
is  for  heavily  polluted  sediments  and  for  Pb  and 
j  more  than  for  Cr  and  Ni.  (Miller-PTT) 
90-01282 


^TERMINATION  OF  HEAVY  METAL  POL- 
TION  BY  ICP  AND  AAS  IN  THE  SUSPEND- 
1  MATTER  OF  THE  GULF  OF  CADIZ. 

stituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
Palanques.  F.  Plana,  M.  Baucells,  G.  Lacort, 
d  M.  Roura. 

ternational  Journal  of  Environmental  Analytical 
lemistry  IJEAA3,  Vol.  36,  No.  2,  p  85-93,  1989. 
ig,  3  tab,  5  ref. 

:scriptors:  *Water  analysis,  "Chemical  analysis, 
/ater  pollution,  "Pollutant  identification. 
[eu\  y  metals,  "Marine  environment,  "Suspended 
ids.  "Atomic  absorption  spectrophotometry, 
ttoral  zone,  Gulf  of  Cadiz,  Cobalt,  Titanium, 
inganese,  Chromium,  Iron,  Lead.  Tinto/Odiel 
ver.  Ocean  dumping. 

gh  resolution  analytical  techniques  (such  as  ICP, 
rAAS  and  FAAS)  are  used  to  analyze  heavy 
tal  levels  of  marine  suspended  matter.  In  the 
ilf  of  Cadiz,  the  littoral  zone  receives  supplies  of 
ferent  metal  concentrations  from  several  source 
:as.  The  littoral  pollution  has  been  statistically 
ined  by  Co,  Ti,  Mn,  Cr,  Fe  and  Pb.  Maximum 
ncentrations  of  these  elements  were  detected  in 
nt  of  the  Tinto  Odiel  River.  This  is  the  most 
lluted  of  the  sampled  stations.  Littoral  pollution 
detected  in  particles  suspended  in  the  shelf  and 
:he  slope  waters.  Waste  dumped  in  the  mid  slope 
a  is  clearly  defined  by  the  high  levels  of  Fe,  Ti 
I  Cr.  However,  no  important  anamoly  has  been 
ected  in  the  metals  concentration  of  particles 
pended  in  the  dumping  area  waters  which  could 
associated  with  dumping  activities.  In  general, 
tal  concentrations  of  suspended  matter  from  the 
1  slope  waters  decrease  with  respect  to  the  ones 
ected  in  shallower  waters.  Metal  distribution 
lid  indicate  that  seaward  diffusive  processes  are 
re  effective  in  the  dispersion  of  metal  from  the 
If  to  the  slope  than  coastal-parallel  advective 
icesses.  In  fact,  metals  seem  to  be  dispersed 
ng  with  particles  independently  of  the  suspend- 
particulate  matter  concentration  in  the  water 
umn.  A  clear  trend  of  depletion  or  enrichment 
metals  in  the  suspended  particles  has  not  been 
erved  at  any  depth  in  the  water  column. 
iller-PTT) 
O-01283 


TRACTION-SPECTROPHOTOMETRIC  DE- 
RMINATION  OF  CHROMIUM(VI)  WITH 
DROXYAMIDINE  AND  AMIDES. 

/ishankar  Univ.,  Raipur  (India).  Dept.  of  Chem- 

y- 

\garwal,  K.  S.  Patel,  and  R.  K.  Mishra. 
:rnational  Journal  of  Environmental  Analytical 
smistry  IJEAA3,  Vol.  36,  No.  2,  p  95-101,  1989. 
g,  2  tab,  9  ref. 

icriptors:  "Chemical  analysis,  "Industrial 
itewater,  "Pollutant  identification,  "Spectro- 
(tometry,  "Chromium,  Coal,  Dusts,  Industrial 
>tes,  Ash,  Amides. 

lew  method  was  developed  for  selective  extrac- 
i  and  spectrophotometric  determination  of  mi- 
gram  amount  of  chromium(VI)  with  N-hy- 
xy-N,N-diphenylbenzamidine  (HOA)  and  N- 
l-acetamides  (HL)  in  coal  dust,  coal  ash,  cement 
t  and  industrial  waste  is  described.  It  is  based  in 
aroform  extraction,  of  (Cr02(OA)2)  2HL  com- 
i  from  0.3-0.6  M  hydrochloric  acid  solution. 
:  molar  absorptivity  of  (Cr02(OA)2)  complex, 
h  three  different  amides  in  chloroform,  lies  in 
range  10000  to  13000  1/mole/cm  at  lamda  sub 
t,  and  of  these  the  simplest  amide,  N-phenylace- 


tamide  (PAA)  has  been  selected  for  detailed  study. 
The  detection  limit  of  the  method  is  0.01  microg 
Cr/ml.  The  relative  standard  deviation  of  the 
method  for  the  recovery  of  the  metal  in  the  envi- 
ronmental samples  is  in  the  range  of  -f-or-0.8  to 
1.3%.  Examining  the  effect  of  diverse  ions  on  the 
determination  of  the  metal  showed  that  most  of  the 
common  metals  except  Mn(VII)  did  not  interfere. 
(Author's  abstract) 
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DETERMINATION  OF  MERCURY  IN  SUR- 
FACE WATERS  USING  AN  OPTIMIZED  COLD 
VAPOR  SPECTROPHOTOMETRIC  TECH- 
NIQUE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
K.  G.  Robinson,  and  M.  S.  Shuman. 
International  Journal  of  Environmental  Analytical 
Chemistry   IJEAA3,   Vol.   36,   No.   2,   p   111-123, 
1989.  4  fig,  5  tab,  22  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Pollutant  identification,  "Mercury,  "Surface 
water,  "Spectrometry,  Vaporization,  Cold  vapor 
spectrometry. 

An  analytical  method  to  measure  mercury  in  envi- 
ronmental samples  was  optimized  based  upon 
amalgamation  of  mercury  on  gold-coated  sand  and 
subsequent  absorption  measurement  of  the  mercu- 
ry vapor  driven  off  the  sand  upon  heating.  Sample 
handling  and  storage  methods  were  employed  that 
were  virtually  free  from  mercury  loss  or  contami- 
nation. Analytical  procedures  were  tested  on 
standard  reference  materials  obtained  from  the 
USEPA  and  SGS  and  at  concentration  levels  in 
the  range  anticipated  for  the  environmental  sam- 
ples. Stream  samples,  collected  over  a  seven-month 
period,  were  filtered  (0.45  microm)  in  the  field,  and 
the  mercury  in  dissolved  and  particulate  fractions 
was  determined.  Dissolved  mercury  concentra- 
tions ranged  from  24.1  ng/1  to  116.9  ng/1  (N  = 
120)  while  particulate  mercury  concentrations 
ranged  from  0.2  mcirog/g  to  33.4  microg/g  (N  = 
120).  The  method  has  been  found  useful  for  analyz- 
ing environmental  samples  and  has  been  shown  to 
be  very  sensitive  and  free  of  interferences.  (Au- 
thor's abstract) 
W90-01285 


EFFECT  OF  SUBSTRATA  ON  FLORA  OF  AT- 
TACHED DIATOM  ASSEMBLAGE  WITH  REF- 
ERENCE TO  BIOLOGICAL  WATER  QUALITY 
ASSESSMENT,  (IN  JAPANESE). 

Kansai  Univ.,  Osaka  (Japan). 

T.  Watanabe,  and  N.  Suzuki. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 

No.  2,  p  129-137,  April  1989.  6  fig,  1  tab,  23  ref. 

English  summary. 

Descriptors:  "Pollution  index,  "Bioindicators, 
"Lakes,  "Diatoms,  "Water  quality,  "Algae,  Artifi- 
cial substrates,  Organic  compounds. 

When  the  biological  assessment  of  water  pollution, 
using  attached  algal  communities  is  done,  an  im- 
portant problem  is  whether  or  not  the  algal  flora 
are  the  same  on  different  substrata.  To  make  it 
clear  in  an  artificial  waterway,  several  facts  were 
clarified  through  research.  In  the  beginning  of  the 
succession  process,  the  diatom  assemblages  were 
considerably  different  form  each  other  between 
different  substrata  in  their  species  components,  and 
also  the  variation  of  their  values  of  diatom  assem- 
blage index  to  organic  water  pollution  (DAIpo) 
was  large.  However,  the  difference  among  the 
assemblages  disappeared  and  DAIpo  values 
became  almost  equal  in  a  mature  stage  of  succes- 
sion. Samples  collected  from  various  substrata  (in 
addition  to  stones  or  rocks)  are  useful  to  provide 
information  on  water  pollution  if  samples  in  the 
mature  stage  of  succession  are  used  under  prear- 
ranged conditions.  (Author's  abstract) 
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ENVIRONMENTAL  MONITORING  OF 
CAGED  FISH  FARMING  IN  MACROTIDAL 
ENVIRONMENTS. 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
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lution  Research  Unit. 

For  primary  bibliographic  entry  see  Field  81. 

W90-01330 


THE 


PROPOSAL   FOR    MODIFICATION   OF 
BELGIAN  BIOTIC  INDEX  METHOD. 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Biol- 
ogy- 

L.  Bervoets,  B.  Bruylants,  P.  Marquet,  A. 
Vandelannoote,  and  R.  Verheyen. 
Hydrobiologia  HYDRB8,  Vol.  179,  No.  3,  p  223- 
228,  July  28  1989.  2  fig,  5  tab,  15  ref. 

Descriptors:  "Bioindicators,  "Biological  samples, 
"Biotic  index  methods,  "Stream  biota,  "Aquatic 
insects,  "Aquatic  populations,  "Sampling,  Belgium, 
Streams,  Correlation  analysis,  Diversity. 

A  modification  of  the  Belgian  biotic  index  method 
from  the  point  of  view  of  reliability,  time-con- 
sumption, and  correlation  with  chemical  water 
quality  assessment  along  with  the  problem  of  sam- 
pling standardization  were  considered.  Samples 
were  taken  from  14  brooks  in  the  province  of 
Antwerp,  Belgium,  and  processed  using  three 
modifications  of  the  biotic  index  (B.I.)  method. 
The  different  B.I.s  were  then  compared  with  the 
Chemical  Index  (CI).  It  was  found  that  the  B.I.  is 
affected  not  only  by  water  quality  but  by  such 
factors  as  substrate  nature,  current  speed,  and  food 
availability.  It  is  recommended  based  on  the  com- 
parison of  modifications  that:  (1)  samples  should  be 
processed  live;  (2)  samples  should  not  be  washed 
through  a  series  of  sieves;  and  (3)  systematic  units 
represented  by  only  one  individual  should  be  in- 
cluded in  the  calculation  of  the  biotic  index.  Using 
these  modifications,  the  biotic  index  can  be  calcu- 
lated more  rapidly  and  show  a  higher  correlation 
with  a  chemical  water  quality  assessment  index. 
(White-Reimer-PTT) 
W90-01374 


SURVIVAL  AND  ACTIVITY  OF  SALMONELLA 
TYPHIMURIUM    AND    ESCHERICHIA    COLI 
IN  TROPICAL  FRESHWATER. 
Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01377 


COMPARISON  OF  THE  ABILITIES  OF  15 
MEDIA  TO  RECOVER  VIABLE  YEASTS 
FROM    POND,   RIVER,   AND   LAKE   WATER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
J.  P.  Sherry. 

Journal  of  Microbiological  Method  JMIMDQ, 
Vol.  10,  No.   1,  p  39-46,  July  1989.  4  tab,  14  ref. 

Descriptors:  "Sampling,  "Yeasts,  "Culturing  tech- 
niques, "Culture  media,  "Growth  media,  Pond 
water,  Lake  water,  River  water,  Quality  control, 
Molds,  Population  estimates. 

Membrane  filtration  (MF)  is  probably  the  most 
widely  used  technique  for  the  recovery  and  enu- 
meration of  yeasts  from  freshwater.  Because  there 
is  little  information  available  on  the  comparative 
performances  of  the  various  agar-based  media  used 
in  MF,  a  comparison  was  made  of  the  abilities  of 
15  media  to  recover  viable  yeasts  from  pond,  river, 
and  lake  water.  The  type  of  water  filtered  ap- 
peared to  influence  the  abilities  of  the  media  to 
recover  yeasts.  Media  containing  glucose,  that 
were  also  rich  in  peptone,  yeast  extract,  and  malt 
extract,  tended  to  recover  the  most  yeasts;  howev- 
er, no  medium  was  clearly  superior  for  all  the 
water  samples.  Medium  composition  was  observed 
to  bias  yeast-population  estimates  by  up  to  79%. 
Thus,  it  may  be  advisable  to  select  optimal  yeast- 
recovery  media  for  individual  water  bodies.  The 
results  indicated  that  some  nutrient-rich  media 
were  susceptible  to  mold  overgrowth  whereas 
low-nutrient  media  tended  not  to  be  susceptible. 
Elimination  of  yeast  counts  from  filters  that  had  > 
or  =  25%  of  their  surface  area  obscured  by 
spreading  molds  tended  to  enhance  yeast-popula- 
tion estimates  with  the  river  and  pond-water  types. 
(Author's  abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


W90-01379 


PARTICULATE     SULFATE     LEVELS     AT     A 
RURAL  SITE  IN  ISRAEL. 

Hebrew  Univ.,  Jerusalem  (Israel).   School  of  Ap- 
plied Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  5B 
W90-01389 


CARBOXYLIC  ACIDS  AND  CARBONYL  COM- 
POUNDS IN  SOUTHERN  CALIFORNIA 
CLOUDS  AND  FOGS. 

California  Inst,  of  Tech.,   Pasadena.   W.M.   Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-01398 


AIRBORNE    ORGANOCHLORIDES    IN    THE 
CANADIAN  HIGH  ARCTIC. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01399 


ANALYSIS  OF  HUMIC  SUBSTANCES  USING 
FLOW  FIELD-FLOW  FRACTIONATION. 

Chisholm   Inst,   of  Tech.,   Melbourne  (Australia). 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01496 


SEPARATION  OF  HUMIC  SUBSTANCES  AND 
ANIONIC  SURFACTANTS  FROM  GROUND 
WATER  BY  SELECTIVE  ADSORPTION. 

Kansas  State  Geological  Survey,  Lawrence. 

E.  M.  Thurman,  and  J.  Field. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  107-114,  2  tab, 

30  ref. 

Descriptors:  *Water  analysis,  *Pollutant  identifica- 
tion, 'Humic  acids,  'Groundwater  pollution,  'Sur- 
factants, Ion  exchange,  Chromatography. 

Surface-active  organic  compounds,  surfactants, 
may  be  isolated  from  ground  water  effectively  on 
polymeric  resins  with  a  procedure  nearly  identical 
to  the  isolation  procedure  for  humic  substances. 
Surfactants,  such  as  alkylbenzenesulfonates  and 
alkyl  sulfates,  are  sorbed  from  both  distilled  water 
and  groundwater  onto  XAD-4  (styrene-divinylben- 
zene)  resin  at  neutral  pH  (6-7).  At  this  pH  the 
majority  of  the  humic  substances  are  not  sorbed, 
but  pass  through  the  XAD-4  resin.  The  effluent 
from  the  column  is  collected  and  the  pH  adjusted 
to  2.0  with  concentrated  hydrochloric  acid.  The 
solution  is  then  passed  through  a  second  column  of 
XAD-8  (methyl  methacrylate)  resin,  and  humic 
substances  are  sorbed.  The  surfactants  and  some 
colored  substances  are  eluted  from  the  SAD-4 
column  with  methanol,  and  the  humic  substances 
eluted  from  the  XAD-8  column  with  an  aqueous 
solution  of  0.1  N  sodium  hydroxide.  The  humic 
substances  from  the  XAD-8  column  are  then  ready 
for  characterization  without  interference  from  ani- 
onic surfactants.  Unfortunately,  the  surfactant  frac- 
tion from  the  XAD-4  column  does  contain  some 
colored  humic  material.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01499 


EFFECT  OF  DISSOLVED  ORGANIC  MATTER 
ON  EXTRACTION  EFFICIENCIES:  ORGAN- 
OCHLORINE  COMPOUNDS  FROM  NIAGARA 
RIVER  WATER. 

State   Univ.   of  New  York  at   Syracuse.   Coll.  of 

Environmental  Science  and  Forestry. 

C.  L.  Fish,  M.  S.  Driscoll,  J.  P.  Hassett,  and  S. 

Litten. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  223-229,  1  fig,  1 

lab,  I  3  ref 

Descriptors:  'Pesticides,  'Pollutant  identification, 
•Chlorinated  hydrocarbons,  'Humic  acids,  'Sepa- 


ration techniques,  'Niagara  Kiver,  'Water  analy- 
sis, •Polychforinated  biphenyls,  DDT,  DDL. 
Mm-  Comparison  studies,  Organii  mattei 

I  wo  techniques  for  the  extraction  of  a  lerii 

organochlonne  compounds  (chlorinated  I 
polychlorinalcd  biphenyls,  DD'I ,  DDL,  and 
mirex)  from  centrifuged  Niagara  River  water  were 
compared.  The  more  hydrophobic  compounds 
were  extracted  more  efficiently  by  a  chromic  acid 
digestion  technique  than  by  conventional  hexane 
extraction.  Plots  of  the  relative  recovery  (R  = 
undigested/digested)  versus  log  of  the  octanol- 
water  coefficient  (Kow)  show  R  decreasing  expon- 
entially with  log  Kow.  This  decrease  suggests  that 
the  digestion-extraction  recovers  both  the  dis- 
solved fraction  and  the  fraction  bound  to  organic 
matter,  although  conventional  solvent  extraction 
does  not  recover  the  bound  fraction  efficiently. 
(See  also  W90-0I49 1)  (Author's  abstract) 
W90-01506 


GEOCHEMISTRY  OF  DISSOLVED  CHROMI- 
UM-ORGANIC-MATTER COMPLEXES  IN 
NARRAGANSETT         BAY  INTERSTITIAL 

WATERS. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography 

G.  S.  Douglas,  and  J.  G.  Quinn 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  297-320,  10  fig, 

5  tab,  35  ref.  Marine  Chemistry  Program  of  the 

National  Science  Foundation  Grant  OCE-8200150. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  'Chromatography,  'Path 
of  pollutants,  'Chromium,  'Humic  acids,  'Narra- 
gansett Bay,  'Estuarine  environment,  Fulvic  acids, 
Sediments,  Dissolved  solids,  Organic  carbon, 
Metals,  Chromatography,  Spectroscopy,  Hydro- 
gen ion  concentration,  Interstitial  water,  Fate  of 
pollutants. 

CI 8  reverse-phase  liquid  chromatography  and 
atomic  absorption  spectroscopy  were  employed  to 
isolate  and  quantify  dissolved  interstitial  chromi- 
um-organic-matter  complexes  in  Narragansett  Bay 
sediments.  Concentration  of  total  and  organic 
chromium  increased  with  depth  in  the  core.  The 
degree  of  chromium  remobilization  was  dependent 
on  the  redox  environment  of  the  sediment  and 
occurred  mainly  within  the  sulfate-reduction  zone. 
Proton  titration  studies  of  interstitial  water  samples 
indicated  that  the  chromium-organic-matter  bond 
was  exceptionally  strong  and  that  recovery  could 
be  increased  significantly  by  protonating  the  nor- 
mally dissociated  anionic  sites  on  the  fulvic  acid 
molecule.  This  protonation  could  decrease  its  po- 
larity and  increase  its  recovery  through  reverse- 
phase  liquid  chromatograph.  The  chromium- 
fulvic  acid  association  may  be  an  important  factor 
in  the  transport  of  reduced  chromium  into  oxic 
environments  in  the  estuarine  environment.  (See 
also  W90-01491)  (Author's  abstract) 
W90-01511 


CHLORINATED  HUMIC  ACID  MIXTURES: 
CRITERIA  FOR  DETECTION  OF  DISINFEC- 
TION BYPRODUCTS  IN  DRINKING  WATER. 

Environmental     Protection     Agency,     Cincinnati, 

OH  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01529 


MACROINVERTEBRATE  BIOMONITORING 
AND  WATER  QUALITY  MANAGEMENT 
WITHIN  URBAN  CATCHMENTS. 

Middlesex  Polytechnic,  Enfield  (England).  Urban 
Pollution  Research  Center. 

A.  D.  Bascombe,  J.  B.  Ellis,  D.  M.  Revitt,  and  R. 

B.  E.  Shutes. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  403-411, 
3  fig,  6  ref. 

Descriptors:  'Monitoring,  'Pollutant  identifica- 
tion, 'Macroinvertebrates,  'Water  quality  control, 


'Urban     runoff.     Biological     si 

Water  quality  management,  London   England 

oanagemenl    role  of  benthic   macn 
brate   monitoring  as  a   means  for  cvalual 
impacts  of  transient  urban  discharges  is  d 
for  a   catchment   in    N     Londi 
variations  and  indices  are  identified  and  related  u 
hydrochemical  and  toxic  perturbations  which  pre 
vent  the  establishment  of  a  stable  ecosystem   TV 
kind  of  macroin vertebrate  monitoring  appears 
be   an   advantageous   way    to  assess   urban    rune, 
impacts  and  to  evaluate  qualitative,  timc-integratedi 
approach  to  water  quality  management  • 
rivers    Ecological  approaches  can  either 
menl   existing   chemical   procedures  or   pi 
reliable,  inexpensive  alternative  method  for  surfacel 
water  quality  classification,   where  chemical  data, 
are   absent.    Although   biological   monitoring  can 
provide  a  practical  and  sensitive  tool,  there  is  still  at 
need    to    further    modify    the    ecological 
system  for  transient  discharges,  and  to  identify  an- 
appropriate    species    for    specifically    m< 
toxic  impacts    (See  also  W90-OI6I2)  (Lanlz-PTT): 
W90-01657 


DATA  SUMMARY  FOR  TRINITROTOLUENE 

Army  Medical  Research  and  Development  Com- 
mand, Fort  Detrick,  MD. 
W.  C.  Roberts 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A199  118 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Technical  Report  8611,  September  1986  34p,  78 
ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Monitoring,  'Trinitrotoluene. 
•Public  health,  Drinking  water,  Organic  com- 
pounds, Aquatic  environment. 

Trinitrotoluene  (TNT)  is  produced  in  a  batch  or 
continuous  mode  by  reacting  toluene  with  nitric 
acid  in  the  presence  of  sulfuric  acid.  Manufacture 
and  load  assembly,  and  pack  (LAP)  operations 
provide  several  opportunities  for  TNT  and  its 
products  to  enter  the  environment.  Wastewater 
discharged  from  Army  ammunition  plants  (AAPi 
is  the  primary  way  that  TNT  enters  the  aquatic 
environment.  Up  to  60  mg/L  of  TNT  have  been 
found  in  stream  and  river  waters  that  receive  waste 
effluent  from  AAPs,  and  associated  sediments  have 
contained  up  to  617  mg/kg.  TNT  does  not  trans- 
port very  well  through  soil  into  groundwater,  and 
atmospheric  transport  is  not  environmentally  sig- 
nificant. It  is  persistent  in  soils,  but  is  rapidly 
degraded  in  aquatic  environments.  The  recom- 
mended longer  term  health  advisory  for  TNT 
levels  in  drinking  water  sources  is  0.040  mg/L  (40 
micrograms/L  (ug/L)).  At  or  below  0.040  mg/L 
TNT,  adverse  health  effects  would  not  be  expected 
to  occur  in  the  most  sensitive  members  of  the  US 
population.  The  surrogate  for  the  most  sensitive 
member  is  the  10  kg  child,  imbibing  1  L  of  water/ 
day.  The  reports  and  studies  reviewed  in  this  text 
do  not  provide  sufficient  detail  to  determine  1-day 
and  10-day  health  advisories.  (Lantz-PTT) 
W90-01716 


ALGAE  FLUORESCENCE  TEST  AS  A  SENSI- 
TIVE BIOTEST  ON  ALGICIDE  SUBSTANCES 
IN  SURFACE  WATER  (ALGEN-FLUORES- 
ZENZTEST  ALS  EMPFINKLICHER  BIOTEST 
AUF  ALGIZIDE  SUBSTANZEN  IM  OBER- 
FLAECHENWASSER). 
Umweltbundesamt,  Berlin  (Germany,  F.R.). 
C.  Schmidt. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80882/GAR,  Price  codes:  E07  in  paper  copy. 
Report  34/85,  September  1985.  32p,  20  fig,  3  tab, 
25  ref.  In  German. 

Descriptors:  'Monitoring,  'Algicides,  'Algal  con- 
trol, Cultures,  Fluorescence,  Water  pollution  ef- 
fects. 

The  algae  fluoscence  test  was  developed  as  a  bio- 
logical test  process  for  water  quality  monitoring, 
which  makes  the  continuous  measurement  of  the 
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luorescence  of  an  algae  suspension  possible.  An 
lgae  culture  with  single  cell  green  algae  is  used, 
vhich  is  kept  at  constant  density  by  a  chemostat.  If 
larmful  substances  like  trichlorethylene  or  pery- 
:ne  are  added  to  the  water  sample,  the  fluores- 
ence  is  reduced  by  damage  to  the  chlorophyll  or 
iy  the  effect  of  the  algicide  substances  on  artificial 
lectron  acceptors.  After  a  harmful  substance  is 
dded,  there  is  always  a  delay  in  fluorescence.  The 
lgae  fluorescence  test  is  suitable  as  a  quick  process 
ar  measuring  the  first  effects  locally,  as  most 
lgicide  harmful  substances  act  as  poisons  to  pho- 
asynthesis.  (Author's  Abstract) 
V90-01730 


JC/MS  IDENTIFICATION  OF  MUTAGENS  IN 

iQUEOUS     CHLORINATED     HUMIC     ACID 

lND      DRINKING      WATERS      FOLLOWING 

IPLC  FRACTIONATION  OF  STRONG  ACID 

XTRACTS. 

invironmental     Protection    Agency,    Cincinnati, 

)H. 

:or  primary  bibliographic  entry  see  Field  5F. 

^90-01 759 


APPLICATION  OF  CLOSED  LOOP  STRIP- 
ING AND  XAD  RESIN  ADSORPTION  FOR 
HE  DETERMINATION  OF  OZONE  BY- 
RODUCTS  FROM  NATURAL  WATER. 

lalifornia  Univ.,  Los  Angeles. 

'or  primary  bibliographic  entry  see  Field  5F. 

/90-01766 


PPLICATION  OF  GENE  PROBES  TO  THE 
•ETECTION  OF  ENTEROVIRUSES  IN 
IROUNDWATER. 

irizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

■nmunology. 

I  B.  Margolin,  K.  J.  Richardson,  R.  DeLeon,  and 

:.  P.  Gerba. 

V:    Biohazards    of   Drinking    Water    Treatment, 

«wis  Publishers,  p  265-270,   1989.  4  tab,  9  ref. 

•escriptors:  *Gene  probes,  *Plasmids,  *Genetic 
ngineenng,  *Pollutant  identification,  "Ground- 
'ater  pollution,  "Viruses,  'Human  pathogens, 
luman  diseases,  Water  quality,  Water  quality  con- 
ol,  Potable  water,  Drinking  water,  Microorga- 
isms. 

.n  experiment  was  conducted  to  test  the  use  of 
ene  probes  to  detect  enteric  viruses  in  water, 
oliovirus  type  1  (LSc)  and  Hepatitis  A  virus 
enterovirus  type  72)  were  grown  and  assayed. 
he  gene  probes  were  labeled  with  32P  dCTP  and 
>P  dATP.  The  entire  plasmid  along  with  the  viral 
DNA  insert  was  used  as  the  probe.  Results  were 
isualized  by  autoradiography  for  24-36  h  at  minus 
)  C.  The  poliovirus  and  hepatitis  A  virus  were 
etected  in  seeded  tap  water  with  sensitivities 
lual  to  the  PFU  and  RIFA  assays.  These  results 
low  the  development  of  a  cDNA  probe  capable 
F  detecting  as  few  as  1  PFU  of  poliovirus  or  1 
IFA  unit  of  hepatitis  A  virus  within  72  h.  Beef 
itract,  which  was  used  to  elute  viruses  from 
Iters,  did  not  seem  to  interfere  with  the  sensitivity 
F  the  assay  nor  did  it  create  false  positive  results. 
he  gene  probe  assay  does  not  first  require  virus 
rowth  in  cell  culture.  This  allow  samples  to  be 
robed  directly  and  decreases  the  assay  time.  It 
so  allows  for  the  detection  of  viruses  that  may 
3t  be  infectious,  but  still  retain  their  genome, 
ntreated  groundwater  should  not  contain  any 
iruses,  hence  the  gene  probe  assay  can  be  used  as 
rapid  assay  to  determine  if  a  sample  is  contami- 
ited  with  viruses.  The  gene  probe  was  a  reliable, 
:nsitive  assay.  (See  also  W90-01750)  (Friedmann- 

^90-01771 


PPLICATIONS  OF  OPTICAL  EMISSION 
PECTROSCOPY  WITH  INDUCTIVELY 
IEATED  ARGON  PLASMA  TORCH  IN  THE 
NALYSIS  OF  ENVIRONMENTAL  MATERI- 
LS  (UNTERSUCHUNGEN  ZU  EINSATZMOG- 
ICHKEITEN  DER  OPTISCHEN  EMISSIONS- 
PEKTROMETRIE  MIT  INDUKTIV  GE- 
IEIZTER  ARGONPLASMAFACKEL  BEI  DER 
NALYSE  VON  UMWELTPROBEN). 


GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
W.  Berneike. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88752640/ 
GAR,  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  Report  GKSS-87/E/36,  1987.  172p,  79 
fig.  19  tab,  71  ref.  English  summary. 

Descriptors:  *Water  analysis,  "Emission  spectros- 
copy, "Chemical  analysis,  Manganese,  Lead,  River 
Elbe,  Nutrients. 

The  application  of  inductively  coupled  plasma 
atomic  emission  spectrometry  as  a  method  for  the 
quantitative  analysis  of  elements  in  environmental 
samples  is  described.  Systematic  investigations 
were  undertaken  using  a  sequentially  working  ICP 
device  to  optimize  working  parameters,  determine 
plasma  temperatures  and  to  recognize  spectral 
interferences.  The  performance  of  a  simultaneous 
system  equipped  with  32  element  channels  is  also 
described.  Solid  samples  were  digested  under  pres- 
sure using  inorganic  acids,  and  the  resulting  fluids 
were  analyzed  by  ICP.  Results  for  manganese  and 
lead  concentrations  in  the  water  from  the  river 
Elbe,  and  the  nutrient  content  and  toxic  elements 
present  in  spruce  from  different  sites  are  discussed. 
(Author's  Abstract) 
W90-01773 


INSTRUMENTATION  AND  SAMPLING 
METHODS  FOR  THE  SIMPLE  CONTROL  OF 
OUTLETS  TO  AIR  AND  WATER  (INSTRU- 
MENTERING  OG  PROVETAKING  VED 
ENKEL  KONTROLL  AV  UTSLIPP  TIL  LUFT 
OG  VANN). 

For  primary  bibliographic  entry  see  Field  7A. 
W90-01774 


DEVELOPMENT  AND  EXAMPLE  OF  USE  OF 
A  PROCESS  FOR  ADEQUATE  QUANTIFICA- 
TION OF  QUALITY  OF  WATER  COURSES 
(ENTWICKLUNG  UND  EXEMPLARISCHE  AN- 
WENDUNG  EINES  VERFAHRENS  ZUR  NUT- 
ZUNGSADAEQUATEN  QUANTIFIZIERUNG 
VON  GEWAESSERGUETE). 
Technische  Hochschule  Aachen  (Germany,  F.R). 
Fakultaet  fuer  Bauingenieur-  und  Vermessungswe- 
sen. 

P.  Doetsch. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
80904/GAR,  Price  codes:  E99  in  paper  copy.  July 
10,  1986.  450p,  85  fig,  63  tab,  395  ref. 

Descriptors:  "Water  quality,  "Water  analysis, 
"Water  chemistry,  "Water  quality  standards, 
"Chemical  analysis,  Water  pollution  control,  Quan- 
tification, Biological  properties,  Chemical  proper- 
ties, Water  quality  control,  Water  quality  manage- 
ment. Physiology. 

An  attempt  is  based  on  use  analysis  to  operationa- 
lize  the  theoretical  term  'quality  of  water  courses' 
because  the  biological-ecological  processes  physio- 
logical processes  and  the  chemical  and  physical 
water  parameters  are  not  sufficient  for  the  complex 
tasks  of  quantifying  water  quality.  A  newly  devel- 
oped process  for  determining  adequate  water  qual- 
ity indices  (potential  state,  quality  potential,  value 
synthesis  standardization)  are  explained  and  this 
new  process  is  made  concrete  (load  of  flowing 
water,  investigation  parameter  of  water  monitor- 
ing, national  and  international  emission  values). 
Finally,  the  possibilities  and  limits  of  this  devel- 
oped water  quality  quantification  process  are 
shown.  (Author's  Abstract) 
W90-01783 


SUPRA-NATIONAL  MAPPING  OF  ENVIRON- 
MENTAL NUISANCES  BY  POLLUTANTS  (UE- 
BERREGIONALES  KATASTER  DER  SCHAD- 
STOFFBELASTUNG  DES  BODENS). 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 

G.  Allnoch,  G.  Gieseier,  H.  Hanke,  and  H.  G. 

Nolte. 

Available    from    National    Technical    Information 

Service,  Springfield,  VA  22161  as  TIB/B87-06208, 

Price  codes:  Ell   in  paper  copy.  Contract  UFO- 


Sources  Of  Pollution — Group  5B 

PLAN-Nr.  Report  UBA-FB-84-1 13.  December 
1985.  125p,  30  fig,  25  tab,  104  ref.  English  summa- 
ry- 
Descriptors:  "Soil  contamination,  "Soil  chemistry, 
"Soil  properties,  "Groundwater  pollution, 
"Groundwater  management,  Sensitivity,  Risks, 
Mapping,  Water  pollution  control. 

A  method  was  studied  for  differentiating  between 
soils  according  to  their  sensitivity  to  selected 
chemicals  (heavy  metals,  acids,  persistent  organic 
chemicals)  and  of  evaluating  the  relative  pollution 
of  the  soil  and  ground  water  by  these  substances 
from  the  information  available.  By  comparing  soil 
pollution  and  soil  sensitivity,  areas  where  soils  and 
groundwater  are  at  risk  can  be  identified.  Soil 
sensitivity  is  ascertained  by  using  the  soil  map 
1:1000,000.  As  a  basis  for  pollution  the  socio-eco- 
nomic structure  (household,  industry/power  sta- 
tions, agriculture)  is  utilized.  (Author's  Abstract) 
W90-01790 


WARNING  SYSTEM  COMPATIBLE  WITH 
RANDOMLY  TIMED  POLAR  SATELLITES: 
DEVELOPMENT  ALTERNATIVES  FOR  OIL 
SPILL  WARNING  SYSTEMS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01822 
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EFFECT  OF  SERIAL  CORRECTION  ON 
GROUNDWATER  QUALITY  SAMPLING  FRE- 
QUENCY. 

Department  of  Scientific  and  Industrial  Research, 
Christchurch  (New  Zealand).  Geophysics  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-00964 


MODELING  OF  LEAKAGE  THROUGH 
CRACKED  CLAY  LINERS--I:  STATE  OF  THE 
ART. 

Wayne  State  Univ.,   Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-00969 


MODELING  OF  LEAKAGE  THROUGH 
CRACKED  CLAY  LINERS--II:  A  NEW  PER- 
SPECTIVE. 

Wayne  State  Univ.,  Detroit,   MI.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-00970 


EFFECTS  OF  FOREST  HERBICIDE  APPLICA- 
TIONS ON  STREAMWATER  CHEMISTRY  IN 
SOUTHWESTERN  BRITISH  COLUMBIA. 

British   Columbia   Univ.,   Vancouver.    Faculty   of 

Forestry. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-00976 


EFFECT  OF  SULFOMETURON  METHYL  ON 
GROUND  WATER  AND  STREAM  QUALITY  IN 
COASTAL  PLAIN  FOREST  WATERSHEDS. 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

D.  G.  Neary,  and  J.  L.  Michael. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  617-623,  June  1989.  4  fig,  1  tab,  27  ref. 

Descriptors:  "Path  of  pollutants,  "Groundwater 
quality,  "Streams,  "Forest  management,  "Herbi- 
cides, "Sulfometuron  methyl,  "Forest  watersheds, 
Sediments,  Sampling. 

Sulfometuron  methyl  was  applied  by  a  ground 
sprayer  at  a  maximum  labeled  rate  of  0.42  kg/ha 
a.i.  to  a  4  ha  Coastal  Plain  flatwoods  watershed  as 
site  preparation  for  tree  planting.  Herbicide  resi- 
dues were  detected  in  streamflow  for  only  seven 
days  after  treatment  and  did  not  exceed  7  mg/cu 


1 
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m,  Null m ii . ,n  methyl  was  nol  detected  in  any 

StreamflOW  and  was  nol  found  in  any  sediment 
(holh  bedload  and  suspended).  Sampling  of  a  shal- 
low, groundwater  aquifer,  <  1.5  m  below  ground 
surface,  did  nol  detect  any  sulfometuron  methyl 

residues  for  203  days  after  herbicide  application 
Lack  of  herbicide  residue  movement  was  attrib- 
uted to  low  application  rates,  rapid  hydrolysis  in 
acidic  soils  and  water,  and  dilution  in  streamflow. 

(Author's  abstract) 
W90-00977 


KALMAN  KILTER  CALCULATIONS  OF  SAM- 
PLING FREQUENCY  WHEN  DETERMINING 
ANNUAL  MEAN  SOLUTE  CONCENTRA- 
TIONS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-00983 


WATER  QUALITY  AND  MACROINVERTE- 
BRATE  POPULATIONS  BEFORE  AND  AFTER 
A  HAZARDOUS  WASTE  CLEANUP. 

Ball   State   Univ.,   Muncie,   IN.   Dept.   of  Natural 

Resources. 

For   primary    bibliographic   entry   see   Field    5G. 

W90-00984 


TECHNICAL  POLYMERS  AS  WASTE  WATER 

COMPONENTS.    WATER    CONTAMINATION 

BY  TEXTILE  SIZING  AGENTS  (TECHNISCHE 

POLYMERE        ALS        ABWASSERINHALTS- 

STOFFE.     GEWASSERBELASTUNG     DURCH 

SCHLICHTEMITTEL      DER      TEXTILINDUS- 

TRIE). 

Eidgenoessische  Material pruefungs-  und  Versuch- 

sanstalt  fuer  Industrie,  Bauwesen  und  Gewerbe,  St. 

Gall  (Switzerland). 

V.  W.  Schefer,  and  K.  Romanin. 

Journal    for    Water    and    Wastewater    Research 

ZWABAQ,  Vol.  22,  No.  4,  p  157-164,  1989.  7  fig,  1 

tab,  10  ref.  English  summary. 

Descriptors:  *Water  pollution  sources,  *Industrial 
wastes,  "Textile  mill  wastes,  *Polymers,  Organic 
carbon,  Chemical  oxygen  demand,  Oxygen 
demand.  Biodegradability. 

Textile  warp  sizing  agents  based  on  organic  poly- 
mers are  an  important  source  of  water  contamina- 
tion by  'refractory  carbon'.  By  appropriate  testing, 
especially  of  biodegradability,  ecologically  hazard- 
ous products  can  be  distinguished  from  harmless 
ones.  Evaluation  of  test  results  is  facilitated  by 
combining  several  parameters  such  as  dissolved 
organic  carbon  (DOC),  chemical  oxygen  demand 
(COD),  and  oxygen  consumption.  In  some  cases  a 
simulation  test  in  a  continuously  operating  labora- 
tory plant  for  sewage  treatment  is  advisable.  In 
more  recently  developed  (natural  and  artificial) 
products  inherent  biodegradability  is  significantly 
improved.  It  is  suggested  that  the  ecological  prob- 
lems caused  by  textile  waste  waters  might  be  con- 
siderably lowered  if  sizing  agents  or  blends  thereof 
showed  a  biodegradability  of  80%  or  more,  tested 
by  the  OECD  guideline  302  B  during  14  days. 
(Author's  abstract) 
W90-00987 


ANAEROBIC  BIODEGRADATION  OF  POLY- 
CHLORINATED  BIPHENYLS  IN  HUDSON 
RIVER  SEDIMENTS  AND  DREDGED  SEDI- 
MENTS IN  CLAY  ENCAPSULATION. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
G.-Y.  Rhee,  B.  Bush,  M.  P.  Brown,  M.  Kane,  and 
L.  Shane 

Water  Research  WATRAG,  Vol.  23,  No.  8,  p  957- 
964,  August  1989.  9  fig,  29  ref.  Hudson  River 
foundation  (02186B015). 

Descriptors:  "Fate  of  pollutants,  *Biodegradation, 
•Polychlorinated  biphenyls,  *Sediments,  "Biode- 
gradation, Hudson  River,  Arochlor,  Carbon  diox- 
ide. Nitrogen.  Hydrogen,  Anaerobic  digestion. 

Anoxic  Hudson  River  sediments  and  clay-encapsu- 
lated dredged  sediments  were  investigated  to  de- 


termine  whether  anaerobii  biodcgradation  of  poly- 
chlorinated biphenyls  (I''  Bs)  occurred.  Measured 
aa  ;>  decrea*  in  congener  concentrations,  clear 
evidence  foi  anaerobic  biodegradation  of  ambient 

PCBs  was  found  in  untreated  Hudson  River  sedi- 
ments incubated  in  the  laboratory  under  an  N2 
atmosphere  Of  10  different  sediment  treatments, 
which  included  amendments  with  biphenyl,  yeast 
extract/trypticase  mixture,  live  and  sterilized  an- 
aerobic sewage  sludges  and  inoculation  with  a 
mixed  culture  obtained  with  Aroclor  1221  enrich- 
ment, under  either  an  N2  or  C02/H2  atmosphere, 
biphenyl  enrichment  in  N2  was  most  effective  for 
both  sediments.  About  53%  of  the  total  PCBs  (375 
mg/kg  sediment  dry  wt),  mainly  monochlorobi- 
phenyls  to  pentachlorobiphenyls,  was  degraded  in 
the  biphenyl-amended  Hudson  River  sediments 
and  30%  (281  mg/kg  sediment)  in  biphenyl-amend- 
ed Moreau  sediments  after  7  months,  with  the 
spectrum  of  congeners  degraded  much  broader  in 
Hudson  River  than  Moreau  sediments.  Biphenyl 
amendment  enhanced  the  disappearance  of  highly 
chlorinated  congeners.  Inoculation  with  the  mixed 
culture  showed  positive  results  in  Moreau  sedi- 
ments but  not  in  Hudson  River  sediments.  Regard- 
less of  treatments,  no  biodegradation  occurred  in 
C02/H2  atmosphere.  Moreau  sediments  incubated 
in  situ  (from  November  to  June),  showed  little 
change  in  congener  concentrations  in  all  treat- 
ments, suggesting  temperature  as  an  important 
factor.  The  accumulation  of  less-chlorinated  con- 
geners as  a  result  of  reductive  dechlorination  of 
highly  chlorinated  ones  was  not  observed.  (Au- 
thor's abstract) 
W90-00993 


DETERMINATION  OF  ORGANOCHLORINE 
PESTICIDES  IN  INDIAN  COASTAL  WATER 
USING  A  MOORED  IN-SITU  SAMPLER. 

National    Inst,   of  Oceanography,    Panaji   (India). 

Chemical  Oceanography  Div. 

A.  Sarka.,  and  S.  Gupta. 

Water  Research  WATRAG,  Vol.  23,  No.  8,  p  975- 

978,  August  1989.  3  fig,  2  tab,  15  ref. 

Descriptors:  "Water  pollution  sources,  'Water 
quality,  *Pesticides,  "Lindane,  *DDT,  "Aldrin, 
"Dieldrin,  "India,  Residues,  Water  chemistry,  Me- 
tabolites. 

Residues  of  various  organochlorine  pesticides  were 
determined  in  the  water  off  the  central  west  coast 
of  India  using  an  in-situ  sampler.  Lindane  and  the 
two  cyclodiene  compounds,  Aldrin  and  Dieldrin 
were  found  to  be  more  consistent  than  the  DDT 
family.  Lindane  ranged  from  0.26  to  9.4  ng/L 
whereas  Aldrin  and  Dieldrin  were  from  1.4  to  9.8 
and  2.1  to  50.9  ng/L,  respectively.  Among  the 
compounds  of  the  DDT  family,  pp-DDT  was 
found  to  be  more  abundant  than  the  others  in  the 
southern  part  of  the  region,  whereas  op-DDT  was 
present  in  a  fairly  considerably  amount  off  Ratna- 
giri  coast.  Among  the  metabolites  of  DDT,  pp- 
DDE  was  found  to  be  present  in  every  alternate 
station  with  increasing  concentration  (2.5-20.30 
ng/L)  whereas  op-DDE  could  be  detected  occa- 
sionally in  the  northern  part  of  the  region.  Pres- 
ence of  op-DDD  was  observed  only  in  one  sample 
off  the  Ratnagiri  coast,  whereas  pp-DDD  was  not 
detected  at  all.  (Author's  abstract) 
W90-00995 


STOCHASTIC  PHOSPHOROUS  MODEL  FOR 
ONONDAGA  LAKE. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-01000 


NATURE  AND  EXTENT  OF  GROUNDWATER 
CONTAMINATION  BY  PESTICIDES  IN  AN 
AGRICULTURAL  WATERSHED. 

Agricultural   Research   Service,    University   Park, 

PA.  Northeast  Watershed  Research  Center. 

H.  B.  Pionke,  and  D.  E.  Glotfelty. 

Water  Research   WATRAG,   Vol.   23,   No.    8,   p 

1031-1037,  August  1989.  4  fig,  3  tab,  20  ref. 

Descriptors:  "Groundwater  pollution,  "Pennsylva- 
nia,    "Pesticides,     "Wells,     "Springs,     "Nitrates, 


•I'hosphan-,      Chlorine,     'groundwater     recharge. 
Atrazuie,  Alachlor,  Metolachlor,  Caiboluran.   ler- » 
bulos,    CMorpyrifos     Fonofos     Sirna/: 
zine,  Corn,  Cropland 

Waters  from  21  wells  and  two  springs  located  iofl 
typically  farmed,  mostly  agricultural  Pennsylva^H 
watershed  were  analyzed  for  1 1  pesticid' 
CI  and   P04.   Among  the  pesticides  selected  ac-  I 
cording  to  a  farm  use  survey,  only  atra/ine  was  > 
commonly  found  but  at  extremely  low 
tions  ranging  from  3  ng/L  to  111  microgram    I 
Atrazine  appeared  in  74%   of  cropland   wells  at 
least  once  in  a  three  sampling  sequence  design' 
sample  several  major  groundwater  recharge 
ods    No  alachlor,  metolachlor,  carbofuran,  t< 
fos,  chlorpynfos,  or  fonofos  was  found   Cyar, . 
was  found  intermittently  in  two  wells    With  only 
one  record  of  application,  simazine  w?s  foui 
least  once  in  32%  of  the  cropland  wells,  but  at 
extremely  low  concentrations.  Neither  2,4-D  nor 
dicamba  were  found  in  the  one  sampling  analyzed 
The  frequency  and  extent  of  corn  production  ex- 
pressed as  Corn  Production  Intensity  (CPI)  was 
strongly   related   to  atrazine  concentrations    The 
highest  atrazine  concentrations  were  nearly  always 
associated  with  continuous  corn  production.  Atra- 
zine concentrations  over  time  varied  greatly  by 
well  and  followed  several  distinct  patterns    Sam- 
pling time  relative  to  major  groundwater  recharge 
periods  affected  these  concentrations,  but  a  predic- 
tive relationship  was  not  apparent.  (Author's  ab- 
stract) 
W90-01003 


INFERRING  PH  FROM  DIATOMS:  A  COM- 
PARISON  OF  OLD  AND  NEW  CALIBRATION 
METHODS. 

Instituut  TNO  voor  Wiskunde,  Informatiever- 
werking  en  Statistiek,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5A. 

W90-01015 


EFFECTS  OF  PARAMETER  UNCERTAINTY 
ON  PREDICTIONS  OF  UNSATURATED 
FLOW. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-01018 


INFILTRATION,  SOIL  MOISTURE,  AND  RE- 
LATED MEASUREMENTS  AT  A  LANDFILL 
WITH  A  FRACTURED  COVER,  ILLINOIS. 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5E. 
W90-01024 


SEEPAGE  THROUGH  A  HAZARDOUS- WASTE 
TRENCH  COVER. 

Geological  Survey,  Denver,  CO. 

R.  W.  Healy. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 

p  213-234,  Jun  1989.  10  fig,  4  tab,  43  ref. 

Descriptors:  "Landfills,  "Landfill  covers,  "Under- 
ground waste  disposal,  "Radioactive  waste  dispos- 
al, "Seepage,  "Soil  water,  "Groundwater  pollution, 
"Path  of  pollutants,  Trenches,  Darcy  method, 
Water  budget  methods.  Hydraulic  conductivity, 
Illinois. 

Water  movement  through  a  waste-trench  cover 
under  natural  conditions  at  a  low-level  radioactive 
waste  disposal  site  in  northwestern  Illinois  was 
studied  from  July  1982  to  June  1984,  using  tensio- 
meters,  a  moisture  probe,  and  meteorological  in- 
struments. Four  methods  were  used  to  estimate 
seepage:  the  Darcy,  zero-flux  plane,  surface-based 
water-budget,  and  groundwater-based  water- 
budget  methods.  Annual  seepage  estimates  ranged 
from  48-216  mm  (5-23%  of  total  precipitation), 
with  most  seepage  occurring  in  spring.  The  Darcy 
method,  although  limited  in  accuracy  by  uncertain- 
ty in  hydraulic  conductivity,  was  capable  of  discre- 
tizing  seepage  in  space  and  time  and  indicated  that 
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page  rates  varied  by  almost  an  order  of  magni- 
e  across  the  width  of  the  trench.  Lowest  seep- 
:  rates  occurred  near  the  center  of  the  cover, 
ere  seepage  was  gradual.  Highest  rates  occurred 
ng  the  edge  of  the  cover,  where  seepage  was 
hly  episodic,  with  84%  of  the  total  there  being 
:ed  to  wetting  fronts  from  28  individual  storms. 
litations  of  the  zero-flux  method  were  severe 
iugh  for  the  method  to  be  judged  inappropriate 
use  in  this  study.  (Author's  abstract) 
0-01026 


RLV  SMELTER  SITES:  A  NEGLECTED 
AFTER  IN  THE  HISTORY  AND  GEOGRA- 
Y  OF  ACID  RAIN  IN  THE  UNITED 
ITES. 

>raska  Wesleyan  Univ.,  Lincoln. 
L.  Quinn. 

lospheric  Environment  ATENBP,  Vol  23  No 
1281-1292,  Jun  1989.  4  fig,  100  ref. 

criptors:  *Acid  rain,  *Smelters,  *Water  pollu- 
sources,  "History,  *Air  pollution,  Tennessee. 

ninant  spatial  and  temporal  theories  of  acid 
in  the  U.S.  are  identified,  followed  by  brief 
ments  on  how  historical  data  have  generally 
i  used  in  modern  acid  rain  research.  A  fre- 
itly-cited  1982  article  by  E.  B.  Cowling  is 
tiined,  one  that  has  influenced  much  thinking 
he  history  of  the  acid  rain.  The  article  over- 
s  early  American  smelters,  however,  and  the 
they  played  in  the  true  history  and  geography 
:id  rain  in  the  United  Sates.  Continuing  with 
theme,  a  connection  is  established  between 
rain  and  the  turn-of-the-century  smelter 
ce  problems.  Literature  on  the  smelter  smoke 
:ct  is  discussed,  and  American  and  German 
lples  are  given.  A  beginning  is  then  made  on 
ng  acid  rain's  neglected  chapter,  focusing  on 
lessee's  Copper  Basin  (Ducktown  District) 
re  copper  smelting  dates  back  to  the  1860's.  A 
t  historical  overview  of  this  area's  smelting 
ation  is  given,  with  particular  attention  to  the 
dilution  and  other  environmental  problems 
ting  from  large  emissions  of  sulfur  dioxide, 
additional  early  smelter  sites  in  Montana, 
,  California,  and  Canada  for  potential  study 
mentioned  as  well.  Some  observations  are 
l  regarding  the  way  in  which  expanded  re- 
h  of  early  smelter  sites  could  affect  the  gener- 
:rception  of  acid  rain  in  the  U.S.  It  is  also 
:sted  that  such  research  might  contribute  to  a 
r  atmosphere  for  making  decisions  and  poli- 
pertaining  to  the  phenomenon  as  it  exists 
i.  (Author's  abstract) 
01060 


5IES  ON  NON-PRECIPITATING  CUMU- 
CLOUD  ACIDIFICATION. 

ucky  Univ.,   Lexington.   Dept.   of  Chemical 

leering. 

Nair,  and  L.  K.  Peters. 

•spheric  Environment  ATENBP,  Vol.  23  No 

1399-1423,  June   1989.  20  fig,  5  tab,  59  ref. 

riptors:  *Acid  rain,  *Water  pollution  sources, 

ids,   *Model   studies,   Cloud   physics,   Cloud 

water,  Chemical  reactions,  Sulfur,  Sulfuric 

Ozone,  Hydrogen  ion  concentration,  Chlor- 

:-dimensional  cumulus  cloud  model  was  used 
idy  the  chemical  transformation  occurring 
I  the  formation,  growth  and  dissipation  of  a 
•  A  parabolic  vertical  velocity  profile  is  intro- 
1  to  create  an  updraft  which  entrains  and 
ns  air  laterally.  The  cloud  forms  in  the  upper 
f  the  updraft  structure  where  lateral  detrain- 
occurs,  all  entrainment  being  from  below  the 
base.  As  the  updraft  velocity  increases  in 
tude,  the  cloud  grows  and  deepens.  Down- 
is  introduced  into  the  fully  developed  cloud 
it  lateral  entrainment  into  the  parcel  is  from 
is  above  cloud  top.  The  cloud  dissipates  and 
Jally  disappears  as'the  downdraft  penetrates 
caches  the  cloud  base.  Predicted  liquid  water 
its  and  cloud  structure  are  consistent  with 
•bservations.  Detailed  gas-and-aqueous-phase 
stnes  are  included  in  the  cloud  model.  First- 
rate  constants  for  the  oxidation  of  S(IV)  to 


S(VI)  increase  with  increasing  concentrations  of 
H202  in  the  background  and  with  increasing  cloud 
water  content.  The  cloud  water  pH  depends  pr; 
marily  on  the  degree  of  oxidation  of  S(IV)  to 
S(VI)  by  H202  which  is  the  most  important  oxi- 
dant of  S(IV)  in  the  aqueous  phase.  H02,  OH, 
Cl(-),  and  the  intermediate  S04  also  make  signifi- 
cant contributions  to  the  oxidation,  while  for  these 
runs,  03  contributes  less  than  2%  to  the  overall 
oxidation.  Cumulus  clouds  behave  like  large  vari- 
able volume  reactors  with  entrainment  of  back- 
ground air  from  below-cloud  regions  and  release  of 
processed  air  from  in-cloud  regions.  The  first- 
order  rate  constant  for  the  oxidation  of  S(IV)  to 
S(V)  ranges  from  1%/min  to  33%/  min,  depend- 
ing on  cloud  properties  and  trace  species  concen- 
trations. (Author's  abstract) 
W90-01061 


TRIBUTYLTIN  IN  SYDNEY  HARBOUR  AND 
GEORGES  RIVER  WATERS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lucas  Heights  (Australia).  Lucas 
Heights  Research  Labs. 

G.  E.  Batley,  K.  J.  Mann,  C.  I.  Brockbank,  and  A. 
Maltz. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  1,  p  39-48,  1989  1 
fig,  2  tab,  30  ref. 

Descriptors:  *Tributyltin,  *Tin  compounds,  ♦Pol- 
lutant identification,  "Pesticides,  *Antifoulants, 
*Water  pollution  sources,  "Sydney  Harbor, 
"Georges  River,  Estuaries,  Water  analysis,  Boat- 
ing, Antifouling  paints,  Gas  chromatography, 
Chromatography. 

Water  from  23  sites  in  Sydney  Harbor  and  the 
Georges  River  estuary  (New  South  Wales)  have 
been  analyzed  for  tributyltin  (TBT)  using  gas  chro- 
matography with  electron  capture  detection,  after 
solvent  extraction  as  the  hydride.  Analytical  data 
for  TBT  in  Sydney  waters  are  consistent  with 
other  data  reported  for  overseas  estuaries,  with  the 
majority  of  samples  containing  less  than  45  ng  Sn/ 
L  as  TBT.  Samples  from  areas  of  high  boating 
activity  such  as  Rushcutters  Bay  and  Garden 
Island  had  the  highest  TBT  concentrations  at  90- 
190  ng  Sn/L.  The  mean  ambient  TBT  concentra- 
tion in  each  estuary  was  computed  using  a  tidal 
prism  model.  Despite  the  broad  assumptions  made, 
calculated  results  agreed  well  with  those  measured 
at  sites  with  no  obvious  local  point  source  of  TBT. 
(Author's  abstract) 
W90-01067 


ACCUMULATION  OF  TRIBUTYLTIN  BY  THE 
SYDNEY  ROCK  OYSTER,  SACCOSTREA 
COMMERCIALIS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,    Lucas    Heights    (Australia).    Lucas 
Heights  Research  Labs. 
G.  E.  Batley,  C.  Fuhua,  C.  I.  Brockbank,  and  K.  J. 

Flegg. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  1,  p  49-54  1989  1 
fig,  2  tab,  1 1  ref. 

Descriptors:  "Pesticides,  "Antifoulants,  "Bioaccu- 
mulation,  "Crustaceans,  "Organotin  compounds, 
"Boating,  "Water  pollution  effects,  Tidal  flushing, 
Oysters,  Tissue  analysis,  Water  analysis,  Estuaries, 
Australia. 

Tributyltin  (TBT)  concentrations  have  been  meas- 
ured in  the  tissue  of  the  Sydney  rock  oyster  Sac- 
costrea  commercialis  sampled  from  estuaries  in 
New  South  Wales,  Australia.  Background  TBT 
levels  of  below  2  ng  Sn/g  contrasted  with  values 
between  80  and  130  ng  Sn/g  in  oysters  exposed  to 
high  boat  densities  or  poor  tidal  flushing.  Shell 
deformities  and  reduced  tissue  weights  were  asso- 
ciated with  all  samples  displaying  elevated  TBT 
levels.  Specimens  of  the  Pacific  oyster,  Crassostrea 
gigas,  growing  on  the  same  racks  displayed  2-3 
times  the  TBT  concentrations  of  S.  commercialis 
(Author's  abstract) 
W90-01068 
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EXPERIMENTAL  ASSESSMENT  OF  RATES 
OF  NITRATE  REMOVAL  BY  RIVER  BED 
SEDIMENTS. 

M.  Wyer,  and  D.  Kay. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  273-279  June 
1989.  6  fig,  2  tab,  13  ref. 

Descriptors:  "Fate  of  pollutants,  "Self-purification, 
"Nitrates,  "Denitrification,  "River  beds,  "Sedi- 
ment-water interfaces,  Flow,  Incubation,  Chlor- 
ides, Sulfates,  Ammonia,  Potassium,  Temperature, 
Particle  size,  Navigation,  Flood  channels,  River 
basins,  Ecosystems,  Raw  water,   Nitrogen  cycle. 

Concentrations  of  chloride,  nitrate-N,  sulfate, 
sodium,  ammoniacal-N,  and  potassium  were  moni- 
tored for  six  days  in  20  riverine  sediment-water 
flow  tank  experiments.  The  results  agree  with 
orders  of  magnitude  recorded  for  nitrate  removal 
rates  in  previous  studies.  However,  the  present 
study  has  incorporated  flowing  water  into  incuba- 
tions and  allowed  sizable  portions  of  stream  bed, 
including  composite  and  cobble  beds,  to  be  incu- 
bated. Also,  significant  sedimentary  nitrate  remov- 
al has  been  detected  at  low  nitrate-N  concentra- 
tions of  two  milligrams  per  liter.  Actual  removal 
rates  in  the  river,  for  any  given  temperature, 
would  be  higher  due  to  the  constant  flow  of  ni- 
trate-laden water  over  the  sediment  profile.  The 
results  suggest  that  nitrate  removal  rates  may  be 
enhanced  by  maintaining  reaches  containing  fine- 
textured  sediments.  At  present  river  beds  are  man- 
aged for  navigation  and  flood  alleviation,  by 
straightening  and  sedimentary  removal.  This  re- 
moves a  potential  source  of  material  which  is  capa- 
ble of  dissimilating  nitrate  from  stream  waters,  and 
may  significantly  reduce  the  nitrate  removal  poten- 
tial of  a  river  basin.  It  is  suggested  that  there  are 
management  possibilities  for  stream  bed  ecosys- 
tems and  raw  water  impoundments  with  respect  to 
nitrogen  cycling.  (Fish-PTT) 
W90-01095 


UTILIZATION    OF    WASTE-GROWN    ALGAE 
FOR  FEEDING  FRESHWATER  SHRIMPS. 

Hong  Kong  Baptist  Coll.,  Kowloon.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5E 
W90-01103 


THINKING  ABOUT  NONPOINT  SOURCES  OF 
WATER  POLLUTION  AND  SOUTH  DAKOTA 
AGRICULTURE. 

For  primary  bibliographic  entry  see  Field  5G 
W90-01105 


SURVIVAL  OF  AND  PLASMID  STABILITY  IN 
PSEUDOMONAS  AND  KLEBSIELLA  SP  IN- 
TRODUCED INTO  AGRICULTURAL  DRAIN- 
AGE WATER. 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

J.  T.  Trevors,  J.  D.  van  Elsas,  M.  E.  Starodub,  and 

L.  S.  Van  Overbeek. 

Canadian  Journal  of  Microbiology  CJMIAZ   Vol 

35,  No.  7,  p  675-680,  July  1989.  1  fig,  4  tab,  23  ref. 

Descriptors:  "Path  of  pollutants,  "Pseudomonas, 
"Klebsiella,  "Wastewater,  "Drainage  water,  "Plas- 
mids,  Bacteria,  Farm  wastes. 

Cell  survival  and  plasmid  stability  in  Pseudomonas 
fluorescens  R2f  and  Pseudomonas  putida  CYM  318 
containing  respectively,  plasmid  RP4  and 
pRK2501,  and  Klebsiella  aerogenes  NCTC  418 
harboring  plasmid  pBR322  were  studied  in  sterile 
and  nonsterile  agricultural  drainage  water  under 
both  aerobic  and  anaerobic  conditions  and  in  the 
absence  and  presence  of  added  nutrients.  Both 
Pseudomonas  strains  survived  well  in  sterile  drain- 
age water  incubated  aerobically,  with  or  without 
added  nutrients.  However,  Klebsiella  aerogens 
NCTC  418(pBR322)  did  not  survive  under  anaero- 
bic conditions  without  added  nutrients,  but  showed 
good  survival  in  the  presence  of  nutrients.  Survival 
of  all  three  strains  was  negatively  affected  in  non- 
sterile  agricultural  drainage  water  when  compared 
with  survival  in  sterile  water.  Maintenance  of  the 
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three  plasmids  was  host,  plasmid,  and  environment 
dependent.  I'lasmid  pBR322  was  not  stably  main- 
tained in  K.  aerogenes  NCTC  4 IK  under  all  condi- 
tions used  in  the  study,  and  pRK2501  was  readily 
lost  from  I'  putida  CYM  318.  Maintenance  of  RP4 
by  P.  fluorescein  R2I'  was  markedly  influenced  by 
added  nutrients,  which  caused  a  loss  of  the  plasmid 
from  cells,  The  results  of  the  present  study  demon- 
strate the  influence  of  nutrients,  oxygen,  and  native 
microorganisms  on  the  survival  of  introduced  bac- 
terial strains  and  plasmid  stability  in  agricultural 
drainage  water.  (Author's  abstract) 
W90-01I10 


REGIONAL  GEOCHEMISTRY  OF  METAL- 
CONTAMINATED  SURFICIAL  SEDIMENTS 
AND  SEAGRASSES  IN  UPPER  SPENCER 
GULF,  SOUTH  AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,   Glen  Osmond  (Australia).   Div.  of 

Soils. 

K.  G.  Tiller,  R.  H.  Merry,  B.  A.  Zarcinas,  and  T 

J.  Ward. 

Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 

Vol.  28,  No.  5,  p  473-493,  May  1989.  7  fig,  6  tab,  41 

ref. 

Descriptors:  *Water  pollution  sources,  ♦Geochem- 
istry, *Australia,  "Heavy  metals,  *Lead,  *Zinc, 
♦Cadmium,  *Arsenic,  *Sea  grasses,  Posidonia, 
Germein  Bay,  Tidal  currents,  Sediments,  Smelters. 

Surfica!  sediments,  shallow  sediment  cores  and  sea- 
grass  samples  were  collected  over  an  area  of  about 
600  square  km  of  upper  Spencer  Gold,  South  Aus- 
tralia, adjacent  to  a  major  lead-zinc  smelter.  Re- 
gional variation  in  heavy  metal  contents  was  stud- 
ied in  relation  to  different  pathways  of  contamina- 
tion from  the  smelter  complex,  and  geochemical 
association  with  natural  constituents  of  the  sedi- 
ments. About  300  square  km  were  contaminated  to 
some  extent.  Areas  of  appreciable  contamination 
(10  times  background)  were  greatest  for  Cd  and 
least  for  As,  with  Pb  and  Zn  intermediate.  Region- 
al trends  of  heavy  metals  in  the  sediment  reflected 
inputs  of  pollutants  from  both  liquid  effluents  and 
atmospheric  fallout,  modified  by  tidal  currents. 
Total  accessions  to  Germein  Bay  were  estimated  to 
be  at  least  25,000  tons  each  of  Pb  and  Zn  and  500 
tons  of  Cd  and  As.  Arsenic  differed  both  in  its 
distribution  with  sediment  depth  and  in  its  geo- 
chemical associations  when  compared  to  Pb,  Zn 
and  Cd.  Correlation  of  Cd  with  the  fine  fraction 
(less  than  20  micrometers)  permitted  a  normaliza- 
tion of  data  which  accounted  for  marked  regional 
variations  in  sediment  grain  size  and  provided  a 
better  basis  of  assessing  the  regional  impact  of 
pollution.  Metal  concentrations  in  Posidonia  leaves 
were  highly  correlated  with  total  and  EDTA  ex- 
tractable  metal  concentrations  in  the  sediments, 
and  may  provide  a  more  sensitive  indicator  of 
metal  dispersion.  Background  levels  of  metals  in 
Posidonia  were  not  found  in  our  study  area.  (Au- 
thor's abstract) 
W90-01115 


METALLIC  BIOACCUMULATION  IN  AQUAT- 
IC PLANTS  (BIOACCUMULATION  DES 
METAUX  DANS  LES  VEGETAUX  AQUATI- 
QUES). 

Ecole   Nationale   Superieure  de  Geologie  Appli- 

quee  et  de  Prospection  Miniere,  Nancy  (France). 

Centre  de  Valorisation  des  Minerals. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-01143 


HEAVY  METAL  POLLUTION  IN  GOMTI 
RIVER  SEDIMENTS  AROUND  LUCKNOW, 
UTTAR  PRADESH. 

Lucknow  Univ.  (India).  Dept.  of  Geology. 

S.  Kumar. 

Current   Science  CUSCAM,   Vol.   58,  No.    10,   p 

557-559,  May  20.  1989.  2  fig,  2  tab,  3  ref. 

Descriptors:  *Heavy  metals,  *India,  'Water  pollu- 
tion sources,  *Gomti  River,  Copper,  Manganese, 
Lead,  Chromium,  Phosphates,  Zinc,  Water  pollu- 
tion, Pollutant  identification,  Colorimetry. 

Eight  bank  mud  samples  were  collected  from  a 
stretch  of  9  km  of  Gomti   river  in   March    1987. 


Treated  samples  were  evaluate  d  on  I  Elko  II 
onmeter  with  an  S42  E  (418nm)  filter    The  Clay 
fraction  (less  than  2  micrometers;  oi  Gomti   river 
sediments  showed  relatively  higher  values  foi   ' 
Mn,  Pb,  Cr  and  l'04  in  comparison  to  background 
values.  Fe,  Co  and  Ni  did  not  show  any  increase 
and    Cd    was    not    within    detectable    limits     P04 
showed   very  good   positive  correlation   with  Cu. 
Pb,  Zn  and  Mn    It  was  concluded  that  municipal 
waste  discharged  into  the  river  through  drains  was 
responsible  for  the  higher  values  of  heavy  metals 
and  P04,  but  in  general  Gomti  river  sediments  can 
be    termed    as    unpolluted    with    heavy    metals 
(Mertz-PTT) 
W90-0I147 


SANDOZ  SPILL:  THE  FAILURE  OF  INI  I.RNA 
TIONAL  LAW  TO  PROTECT  THE  RHINE 
FROM  POLLUTION. 

California  Univ.,  Berkeley   School  of  Law. 

For   primary    bibliographic   entry   see   Field    5G. 

W90-0I149 


IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  AQUATIC  ECOSYSTEM  WITH  SPE- 
CIAL EMPHASIS  ON  LAKE  PRODUCTIVITY, 
NEWFOUNDLAND,  CANADA. 

Areco  Canada,  Inc.,  Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01151 


HIGH-RESOLUTION  PROFILES  OF  TEMPER- 
ATURE AND  DISSOLVED  OXYGEN  IN  A 
RIVER. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Physics. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-01152 


OCCURRENCE   OF   RADON,   RADIUM,   AND 
URANIUM  IN  GROUNDWATER. 

Environmental     Protection     Agency.     Cincinnati. 

OH. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-01162 


TOXICOKINETICS   AND  TOXICODYNAMICS 
OF   PYRETHROID   INSECTICIDES   IN   FISH. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01175 


EPA'S      PESTICIDES      IN      GROUNDWATER 
STRATEGY:  WILL  IT  WORK. 

Beveridge  and  Diamond,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01191 


SOLUBLE  POTASSIUM  TRANSPORT  IN  AG- 
RICULTURAL RUNOFF  WATER. 

Agricultural     Research     Service.     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
A.  N.  Sharpley,  S.  J.  Smith,  and  L.  R.  Ahuja. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  1,  p  37-46,  November  1988.  4  fig,  3  tab,  18 
ref. 

Descriptors:  *Nonpoint  pollution  sources,  *Water 
pollution  sources,  "Agricultural  hydrology,  "Po- 
tassium, "Soil  water,  "Agricultural  runoff,  Mathe- 
matical studies,  Rainfall-runoff  relationships, 
Runoff,  Surface  water.  Kinetics,  Rainfall  intensity, 
Soil  erosion. 

Potassium  transport  in  runoff  from  three  agricul- 
tural soils  was  investigated  in  laboratory  and  field 
experiments  using  a  kinetic  equation  describing  soil 
K  desorption.  In  the  laboratory,  this  equation  was 
used  to  study  the  effect  of  rainfall  intensity  and  soil 
slope,  cover,  and  residue  incorporation  on  the  ef- 
fective depth  of  interaction  between  surface  soil 
and  runoff  (EDI),  and  important  parameter  in  the 
kinetic  equation.  Using  simulated  rainfall,  EDI  in- 
creased linearly  (from  1.6  to  22.0  mm)  with  an 
increase  in  rainfall  intensity  (50  to  160  mm/h)  and 
soil  slope  (2  to  20%).  EDI  was  reduced  an  average 


lowing  incorporation  ol  5.0  t/ha  u  ; 

straw  (Triticum  aestivurn  I.   sp  )  and  44% 
sq  mm  mesh  screen,  simulating 
pared  U  I  f4  5  mm)    I  his 

attributed  to  a  decreased  turbulent  mixing  i 
at  the  soil  surface  brought  about  by  an  increased 
physical  protl  ill    For  all  soils  and  treat- 

ments, EDI  was  logarithmically  related  to  v>il  lot* 
(r  squared  ^  0  80).  allowing  estimation 
under  variable  rainfall  intensity,  viil  slope,  type, 
and  cover  conditions  from  measured  or  estimated 
soil  loss  The  values  of  EDI,  thus  estimated,  were 
used  in  the  kinetic  equation  to  predict  vjlution  K 
transport  in  runoff  from  eight  agricultural  water- 
sheds in  Oklahoma  Measured  and  predicted  mean 
annual  flow-weighted  concentrations  of  solution  K 
were  not  significantly  different  and  were  strongly 
correlated  (r  squared  0  92)  These  results  im- 
prove our  capability  to  predict  K  transport  in 
runoff  under  field  conditions  These  methods  could 
also  be  applied  to  other  agricultural  chemicals 
transported  in  runoff  and  results  used  to  improve 
management  of  soil  and  water  (Author's  abstract) 
W90-O1220 


PHARMACOKINETIC  ANALYSIS  Or  I  HE 
EFFECT  OF  TEMPERATURE  ON  I  HI.  ACCU- 
MULATION OF  DI-2-ETHYLHEXYL  PHTHAL- 
ATK  fJDEHP)  IN  SHEEPSHEAD  MINNOW. 

Northeast    Louisiana    Univ  .    Monroe.    School   of 

Pharmacy. 

A.  H.  Karara.  and  W.  L.  Hayton. 

Aquatic  Toxicology  AQTODG.  Vol.  15.  No.  1,  p 

27-36.  July   1989.  6  fig,   1   tab,   16  ref    NIH  grant 

ESOI995  and  EPA  grant  R812818. 

Descriptors:  "Path  of  pollutants,  "Fish,  "Tempera- 
ture effects,  "Bioaccumulatton.  "Tissue  analysis, 
"Accumulation,  Phthalates,  Rivers,  Minnow. 

Sheepshead  minnow  (Cyprinodon  variegatus) 
maintained  at  10.  16.  23,  29  and  35  C,  were  exposed 
for  varying  periods  of  time  (2-96  h)  to  2-1  solutions 
of  60  ng  14C  DEHP/ml.  After  exposure,  the 
amount  of  DEHP  in  the  fish,  its  concentration  in 
the  water  and  the  amount  of  DEHP  metabolites  in 
both  fish  and  water  samples  were  determined.  The 
fish  were  characterized  by  a  two  compartment 
clearance  constant  based  pharmacokinetic  model. 
The  absorption  clearance  increased  linearly  with 
temperature  probably  due  to  a  temperature-in- 
duced increase  in  gill  blood  flow.  The  amount  of 
DEHP  accumulated  by  the  fish  at  72  h  was  6-fold 
larger  at  35  C  compared  with  10  C.  The  metabolic 
clearance  also  increased  as  a  function  of  tempera- 
ture and  appeared  to  have  maximum  value  be- 
tween 29  and  35  C.  Temperature  had  a  significant 
effect  on  the  distribution  kinetics  of  DEHP  as 
reflected  by  the  13-fold  increase  in  the  mtercom- 
partmental  clearance  constant.  The  apparent 
volume  of  distribution  was  strongly  temperature 
dependent,  probably  due  to  temperature-sensitive 
partitioning  into  storage  tissues.  The  model  pre- 
dicted bioconcentration  factor  increased  exponen- 
tially with  temperature  from  45  at  10  C  to  6510  at 
35  C.  This  finding  is  significant  because  it  indicates 
that  the  control  of  temperature  is  important  when- 
ever the  kinetic  behavior  of  DEHP  is  under  con- 
sideration. (Author's  abstract) 
W90-01243 


ACUTE  TOXICITY,  UPTAKE,  DEPURATION 
AND  TISSUE  DISTRIBUTION  OF  TRI-N-BL- 
TYLTIN  IN  RAINBOW  TROUT,  SALMO 
GAIRDNERI. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

R.  C.  Martin.  D.  G.  Dixon.  R  J.  Maguire.  P.  V. 

Hodson.  and  R.  J.  Tkacz. 

Aquatic  Toxicology  AQTODG,  Vol.  15.  No.  1,  p 

37-52,  July  1989.  4  fig.  2  tab.  38  ref.  Department  of 

Fisheries   and   Oceans   Canada   contract   OSE83- 

00026. 

Descriptors:  "Fate  of  pollutants.  "Path  of  pollut- 
ants, "Toxicity,  "Antifoulants,  "Pesticides,  "Water 
pollution  effects,  "Organotin  compounds,  "Trout. 
"Fish.  Depuration.  Absorption. 

The  acute  toxicity  and  accumulation  of  tri-but yltin 
cation    (Bu3Sn(  +  ))    in    representative    freshwater 
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fish  is  assessed.  Bu3Sn(  +  ),  the  active  ingredient  in 
organotin-containing  antifouling  paints,  was  highly 
toxic  to  rainbow  trout  (Salmo  gairdneri,  mean 
weight,  1.5  g);  the  96-h  LC50  was  1.41  microg  Sn/ 
1.  Lake  trout  (Salvelinus  namaycush,  mean  weight, 
5.9  g)  were  more  tolerant,  with  a  96-h  LC50  of 
5.21  microg  Sn/1.  Rainbow  trout  concentrated  sig- 
nificant levels  of  Bu3Sn(  +  )  during  a  64-d  exposure 
at  0.21  microg  Sn/1,  with  bioconcentration  factors 
of  406  and  570  (based  on  Bu3Sn(  +  )  and  total  Sn, 
respectively).  Rainbow  trout  depurated  Sn  slowly 
on  transfer  to  Bu3Sn(  +  )-free  water.  During  the  32 
d  period  following  transfer,  the  whole  body  con- 
centration of  Bu3Sn(  +  )  fell  by  25%  while  the  total 
Sn  concentration  was  reduced  by  17%.  The  total 
Sn  concentration  in  tissues  of  rainbow  trout  at  the 
end  of  the  15-d  exposure  to  0.42  microg  Sn/1 
indicated  that  Bu3Sn(  +  )  partitions  into  trout  on 
the  basis  of  a  three-compartment  model.  Peritoneal 
fat  (mean  concentration,  9.18  mg  Sn/kg)  constitut- 
ed one  compartment,  kidney,  liver  and  gall  blad- 
der/bile (mean  concentration  range,  3.07  to  3.72 
mg  Sn/kg)  a  second,  and  all  other  tissues  (mean 
concentration  range,  0.49  to  1.53  mg  Sn/kg)  a 
third.  After  15  d  of  depuration,  the  system  had 
simplified;  only  two  compartments  (liver  plus  gall 
bladder/bile  and  all  other  tissues)  were  apparent. 
Varying  proportions  of  Bu3Sn(  +  )  and  its  metabo- 
lites di-n-butyltin,  n-butyltin  and  inorganic  tine 
were  present  in  all  tissues  sampled.  The  percent  of 
metabolites  in  liver  974)  and  gall  bladder  (89) 
were,  however,  significantly  higher  than  the  levels 
in  all  other  tissues,  which  ranged  from  10  to  43. 
This  suggests  hepatic  dealkylation  and  biliary-fecal 
excretion.  (Author's  abstract) 
W90-01244 


LABORATORY  STUDY  OF  THE  EFFECTS  OF 
WATERBORNE  CADMIUM,  CALCIUM,  AND 
CARBONATE   CONCENTRATIONS   ON   CAD- 
MIUM   CONCENTRATIONS    IN    HYALLELA 
AZTECA  (CRUSTACEA:  AMPHIPODA). 
Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01245 


RELATIONSHIP  BETWEEN  RAIN  AND  SNOW 
ACIDITY  AND  AIR  MASS  TRAJECTORY  IN 
EASTERN  FRANCE. 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

1'Atmosphere. 

J.  L.  Colin,  D.  Renard,  V.  Lescoat,  J.  L.  Jaffrezo, 

and  J.  M.  Gross. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No 

7.  p   1487-1489,  July   1989.  4  fig,   5   tab,  49  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
*Precipitation,  *Snow,  *Air  pollution,  France, 
Trajectories,  Synoptic  scale. 

Twenty-nine  rain  and  snow  precipitations  were 
collected  event-by-event  in  March  and  April  1985 
on  a  forest  site  in  Vosges  (Col  du  Domon,  France) 
and  analyzed  for  major  inorganic  components.  The 
use  of  tridimensional  air  mas  trajectories  on  the 
synoptic  scale  makes  is  possible  to  determine  the 
origin  of  the  air  masses  associated  with  precipita- 
tion. A  classification  of  these  events  is  made  ac- 
cording to  sectors  with  different  industrialization. 
Subsets  prove  to  be  well-individualized  for  param- 
eters related  to  acidity.  Air  masses  coming  from 
the  north-east  are  associated  with  the  most  acidic 
precipitation  and  the  highest  S04(-)  and  N03(-) 
concentrations.  The  classification  obtained  is  con- 
firmed by  calculation  of  enrichment  factors  rela- 
tive to  seawater  and  crustal  models.  The  results, 
extended  to  marine  and  crustal  species  corroborate 
that  medium  and  long-range  transport  of  elements 
determine  strongly  the  chemistry  of  precipitation 
at  this  type  of  site.  These  results  have  a  direct  and 
practical  application.  Snow  appears  to  be  more 
acidic  than  rain,  since  it  is  often  associated  with 
events  from  the  north  or  east  sectors  during  winter 
on  this  mountainous  site.  This  type  of  precipitation 
must  be  taken  into  account  more  precisely  in  depo- 
sition flux  evaluations.  (Author's  abstract) 
W90-01249 


Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
Y.  Zeng,  and  P.  Hopke. 

Atmospheric  Environment  ATENBP,  Vol.  23  No 
7,  p  1499-1509,  July  1989.  13  fig,  4  tab,  10  ref. 
Ontario  Ministry  of  the  Environment  project  no. 
31 1PL  and  NSF  grant  ATM  85-20533. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
♦Precipitation,  "Canada,  Factor  analysis. 

Since  1980,  the  Acid  Precipitation  in  Ontario 
Study  (APIOS)  Event  Wet/Dry  Deposition  Net- 
work has  collected  a  substantial  precipitation 
chemical  data  base.  Data  from  the  three  stations  in 
Dorset,  Kingston  and  London  were  selected  for 
investigation  of  the  constituents  found  in  the  col- 
lected precipitation.  Factor  analysis  was  applied  to 
the  chemical  data  sets.  Three  factors  reproduce  the 
concentrations  observed  in  precipitation.  These 
factors  represent  the  acid  gas  sources  (S02  and 
Nox  sources),  Ca  and  Mg  sources  and  Na  and  CI 
sources  (marine  aerosol).  The  acid  gas  sources  are 
responsible  for  the  acidity  of  the  precipitation 
sample  time  periods  are  incorporated  into  the 
factor  analysis  with  the  chemical  data.  This  infor- 
mation is  in  the  form  of  the  geographic  distribution 
of  back  trajectory  endpoints.  The  region  in  which 
trajectory  endpoints  fall  is  divided  into  subregions. 
New  variables  are  defined  as  the  number  of  the 
endpoints  in  each  of  the  subregions.  They  reflect 
the  residence  time  of  the  air  parcels  passed.  Factor 
analysis  is  applied  to  the  combined  chemical  and 
endpoint  variable  data  sets.  The  results  show  the 
relationship  between  the  chemical  nature  of  the 
sources  and  the  geographic  regions  that  the  air 
parcels  passed.  The  potential  source  contribution 
function  (PSCF)  is  another  approach  to  locate  the 
sources.  PSCF  is  a  conditional  probability  func- 
tion, it  can  be  calculated  for  each  1  degree  longi- 
tude by  1  degree  latitude  cell  by  dividing  the 
number  of  trajectory  endpoints  that  correspond  to 
samples  with  factor  scores  or  pollutant  concentra- 
tions greater  that  specified  values  by  the  number  of 
total  endpoints  in  the  cell.  Source  areas  are  indicat- 
ed by  high  PSCF  values.  Both  of  the  approaches 
suggest  that  the  Ohio  River  Valley  and  some  areas 
along  the  east  coast  are  major  source  areas  for  the 
observed  precipitation  acidity  in  Ontario.  (Au- 
thor's abstract) 
W90-01250 


STUDY  OF  THE  SOURCES  OF  ACID  PRECIPI- 
TATION IN  ONTARIO,  CANADA. 


RELATIONSHIP  BETWEEN  SECONDARY 
SULFATE  AND  PRIMARY  REGIONAL  SIGNA- 
TURES IN  NORTHEASTERN  AEROSOL  AND 
PRECIPITATION. 

Rhode  Island  Univ.,  Narragansett.  Center  for  At- 
mospheric Chemistry  Studies. 
D.  H.  Lowenthal,  and  K.  A.  Rahn. 
Atmospheric  Environment  ATENBP,  Vol.  23  No 
7,  p  1511-1515,  July  1989.  5  fig,  1  tab,  11  ref.  EPA 
grant  R813451-01-0  and  cooperative  agreement 
CR-810905,  DOE  grant  DE-FG22-84PC71253 
and,  Office  of  Naval  Research  contracts  N00014- 
76-C-0435  and  N000014-84-C-0035. 

Descriptors:  *Water  pollution  sources,  "Sulfates, 
"Aerosols,  "Precipitation,  "Acid  rain,  Primary  sig- 
natures, Rhode  Island. 

Regional  apportionment  of  3  years  of  aerosol  and 
precipitation  samples  from  Narragansett,  RI,  dem- 
onstrates that  the  relationship  between  secondary 
sulfate  and  primary  signatures  is  functionally 
linear,  at  least  for  the  main  northeastern  and  mid- 
western  source  regions.  Furthermore,  the  relation- 
ship for  local  (northeastern)  sources  appears  to  be 
no  more  variable  than  for  the  more-distant  (mid- 
western)  sources.  The  correlation  of  sulfate  with 
regional  signatures  shows  that  the  regionality  of 
secondary  sulfate  is  not  significantly  greater  than 
that  of  the  primary  tracer  elements.  It  should  be 
noted  that  'linearity'  as  used  here  differs  from  its 
common  meaning  in  acid  rain.  Linearity,  here, 
describes  the  empirical  relationship  between 
S04(~)  and  primary  regional  tracers.  It  is  descrip- 
tive, limited  to  simultaneous  measurements  of 
S04(~)  and  the  tracers,  and  does  not  explicitly 
involve  S02.  The  more  conventional  acid-rain  lin- 
earity refers  to  the  response  of  S04(-)  in  air  or 
precipitation  to  reductions  in  S02  emissions.  (Au- 
thor's abstract) 
W90-0125! 


Sources  Of  Pollution — Group  5B 

THEORY  AND  RESULTS  FROM  A  QUASI- 
STEADY-STATE  PRECIPITATION-SCAVENG- 
ING MODEL. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  M.  Berkowitz,  R.  C.  Easter,  and  B.  C.  Scott. 
Atmospheric  Environment  ATENBP,  Vol.  23,  No 
7,  p  1555-1571,  July  1989.  10  fig,  4  tab,  26  ref.  EPA 
interagency  agreement  EPA-DW89930059-01. 

Descriptors:  "Water  pollution  sources,  "Acid  rain, 
"Path  of  pollutants,  "Precipitation,  "Chemistry  of 
precipitation,  "Storms,  Precipitation  scavenging, 
Vertical  velocity,  Model  studies. 

A  model  that  simulates  a  time-dependent,  aqueous- 
phase  chemistry/precipitation  scavenging  system 
within  representative  fields  of  steady-state  cloud 
water,  precipitation  and  vertical  velocity  is  de- 
scribed. This  model  was  designed  for  inclusion  as  a 
module  in  a  regional-scale  Eulerian  air  pollution 
model.  Meteorological  data  from  the  regional-scale 
model  are  used  to  simulate  a  mass-consistent  storm 
system  where  wet  removal  is  described  via  mecha- 
nistic formulations,  including  mass  transfer,  accre- 
tion, and  reactive  scavenging.  The  meteorological 
fields  are  updated  every  hour,  and  are  assumed  to 
be  uniform  over  discrete  subregions  of  a  larger 
horizontal  region.  The  effects  of  aqueous-phase 
chemistry,  scavenging,  wet  removal,  and  redistri- 
bution of  pollutants  by  in-cloud  transport  are  in- 
cluded in  the  governing  equations.  Observations 
given  by  Herrsegh  and  Hobbs  were  used  to  evalu- 
ate the  performance  of  the  stratiform  component 
of  the  model.  Average  updraft  speeds  from  the 
model  agreed  to  within  0.01  g/cu  m.  Radar  and 
tracer  data  presented  by  Dickerson  et  al.  were  used 
to  evaluate  the  performance  of  the  convective 
storm  component  of  the  model.  Vertical  velocities 
and  precipitation  amounts  were  also  in  good  agree- 
ment. The  scavenging  model  can  also  be  run  in  a 
stand-alone  mode,  where  the  user  defines  a  set  of 
chemical  and  meteorological  conditions.  Using  this 
mode,  a  comparison  is  presented  between  model 
predictions  of  aqueous  chemistry  concentrations 
and  measurements  taken  during  the  OSCAR  exper- 
iment. The  results  suggest  that  the  model  can 
replicate  the  magnitude  and  timing  of  concentra- 
tion changes  during  such  events.  (Author's  ab- 
stract) 
W90-01252 


SIDE-EFFECTS  OF  PESTICIDES  ON 
GROUND-DWELLING  PREDATORY  ARTH- 
ROPODS IN  ARABLE  ECOSYSTEMS. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01256 


ACID  RAIN  OVER  THE  UNITED  STATES  AND 
CANADA:  THE  D.C.  CIRCUIT  FAILS  TO  PRO- 
VIDE SHELTER  UNDER  SECTION  115  OF 
THE  CLEAN  AIR  ACT  WHILE  STATE  ACTION 
PROVIDES  A  TEMPORARY  UMBRELLA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01264 


SYNOPSIS  OF  FRENCH  EXPERIMENTAL 
AND  IN  SITU  RESEARCH  ON  THE  TERRES- 
TRIAL AND  MARINE  BEHAVIOR  OF  TC. 

CEA  Centre  de  La  Hague,  Cherbourg  (France). 

Lab.  de  Radioecologie  Marine. 

M.  Masson,  F.  Patti,  C.  Colle,  P.  Roucoux,  and  A. 

Grauby. 

Health  Physics  HLTPAO,  Vol.  57,  No.  2,  p  269- 

279,  1989.  5  fig,  3  tab,  24  ref. 

Descriptors:  "Path  of  pollutants,  "Bioindicators, 
"Radioisotopes,  "Metals,  "Soil  profiles,  "Sedi- 
ments, Distribution  patterns,  Marine  plants,  Marine 
bacteria,  Marine  environment,  Algae,  Technetium 
radioisotopes,  English  Channel,  Water  pollution 
sources,  Bioaccumulation. 

Terrestrial  environment  studies  of  the  transfer  of 
technetium  have  been  essentially  concerned  with 
the  evolution  of  soil  deposition  and  soil-plant  trans- 
fers. Experimentally  determined  coefficients  of  dis- 
tribution in  soils  are  low:  60-80%  of  technetium 
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remains  hydrosoluble  during  the  first  months. 
Technetium  emissions  resulting  from  microbiologi- 
cal activity  have  been  quantified.  Antagonistic  ef- 
fects on  Mo  and  Tc  retention  by  soils  are  depend- 
ent on  their  respective  concentrations.  Four  areas 
of  soil-plant  transfers  have  been  studied:  (1)  root 
absorption  kinetics  relative  to  deposition  of  Tc,  (2) 
interaction  of  stable  Mo  (environmental  parameter) 
with  the  transfer  of  Tc  to  plants,  (3)  interaction  of 
some  long-lived  radioisotopes  (effluent  parameters) 
with  the  transfer  of  Tc  to  plants,  and  (4)  long-term 
soil-plant  transfer  and  aging  of  deposited  material. 
Of  aquatic  systems,  only  the  marine  environment 
has  been  studied.  Under  anoxic  conditions  in  the 
presence  of  reducing  sediments,  the  distribution 
coefficients  were  very  high  (1000).  Concentration 
factors  from  water  to  organisms  were  generally 
very  low  (1  to  10);  however,  concentration  factors 
greater  than  1000  have  been  observed  for  some 
biota  such  as  macrophytic  brown  algae,  worms 
and  lobsters.  Biochemical  analysis  showed  that  Tc 
was  essentially  free  and  partially  bonded  to  pro- 
teins. The  transfer  factors  between  sediments  and 
species  were  very  low  (less  than  0.5).  The  biologi- 
cal half-time  was  determined  in  some  marine  orga- 
nisms that  had  accumulated  Tc  from  water,  food 
or  sediments;  the  loss  is  biphasic.  Uptake  in  edible 
parts  was  low.  The  physiochemical  form  affects 
the  accumulation  and  loss  of  Tc.  Analyses  have 
quantified  99Tc  in  marine  fauna  and  biota  in  the 
English  Channel  in  relation  to  releases  of  the  re- 
processing plant  of  La  Hague.  Brown  algae  are  the 
best  bioindicators  for  following  99Tc  dispersion  in 
marine  ecosystems.  (See  also  W90-01270)  (Au- 
thor's abstract) 
W90-01269 


ASSESSMENT  OF  DOSE  TO  MAN  FROM  RE- 
LEASES OF  99TC  IN  FRESH  WATER  SYS- 
TEMS. 

Centre  d'Etude  de  l'Energie  Nucleaire,  Mol  (Bel- 
gium). 

T.  Zeevaert,  C.  M.  Vandecasteele,  and  R. 
Kirchmann. 

Health  Physics  HLTPAO,  Vol.  57,  No.  2,  p  337- 
343,  1989.  1  fig,  6  tab,  12  ref,  append. 

Descriptors:  *Path  of  pollutants,  'Radioisotopes, 
*Metals,  *Marine  environment,  "Irrigation,  Tech- 
netium radioisotopes,  Food  chains,  Population  ex- 
posure. 

The  dose  to  man  from  releases  of  99Tc  in  a  fresh 
water  system  was  evaluated  and  the  biospheric 
transfer  parameters  to  which  the  total  dose  is  the 
most  sensitive  was  identified.  Only  internal  expo- 
sure was  taken  into  account,  as  the  external  irradia- 
tion leads  to  a  negligible  dose  contribution.  Two 
release  modes  were  considered:  continuous  (rou- 
tine) releases  and  accidental  releases.  The  concen- 
tration in  the  biospheric  compartments  subsequent 
to  routine  releases  were  calculated  according  to 
International  Atomic  Energy  Agency  procedures. 
For  the  accidental  releases,  a  more  dynamic  ap- 
proach was  adopted,  especially  for  the  milk  and 
meat  compartments.  A  routine-release  scenario 
typical  for  the  Mol  site  has  been  applied,  and  the 
biospheric  compartment  leading  to  the  highest 
dose  contribution  was  shown  to  be  the  irrigated 
grain.  The  biospheric  transfer  parameters  to  which 
the  first-year  doses  were  the  most  sensitive,  con- 
sisted mainly  of  the  mass  interception  factor  for 
grain  and  the  milk  transfer  factor.  The  doses  in 
following  years  depended  on  the  value  of  the  root 
zone  removal  rate.  The  accidental-release  scenario 
resulted  in  committed  dose  equivalent  values  that 
are  strongly  influenced  by  the  time  of  year  at 
which  the  release  occurs.  (See  also  W90-01269) 
(Author's  abstract) 
W90-01270 


MUTAGENICITY  ON  CHLORINATION  OF 
PRODUCTS  FORMED  BY  OZONATION  OF 
NAPHTHORESORCINOL  IN  WATER. 

Setsunan  Univ.,  Neyagawa  (Japan).  Div.  of  Envi- 
ronmental Health. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-01274 


ACID  RAIN  REGULATION:  FEDERAL  FAIL- 
URE AND  STATE  SUCCESS. 


Hamline  Univ.,  St.  Paul,  MN 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01275 


IMPACT  OF  REPEATED  INSECTICIDAL 
TREATMENTS  ON  DRIFT  AND  BENTHOS  OF 
A  HEADWATER  STREAM. 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01278 


SPECIATION  OF  ALUMINUM,  CADMIUM, 
COPPER,  AND  LEAD  IN  HUMIC  SOIL  SOLU- 
TIONS: A  COMPARISON  OF  THE  ION  EX- 
CHANGE COLUMN  PROCEDURE  AND  EQUI- 
LIBRIUM DIALYIS. 
Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
D.  Bergren. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  35,  No.  1,  p  1-15,  1989.  7 
fig,  4  tab,  35  ref. 

Descriptors:  *Water  analysis,  *Speciation,  'Path  of 
pollutants,  'Aluminum,  "Copper,  'Lead,  *Ion  ex- 
change, Dialysis,  Equilibrium  dialysis,  Humic 
acids. 

Metal  speciation  of  Al,  Cd,  Cu,  and  Pb  was  studied 
in  soil  solutions  containing  humic  substances  (HS). 
The  ion  exchange  column  procedure  was  opti- 
mized and  compared  with  a  modification  of  the 
equilibrium  dialysis  (ED).  A  soil  solution,  for 
which  the  metal  speciation  at  equilibrium  could  be 
calculated,  was  obtained  from  the  ED.  The  solu- 
tion was  processed  through  columns  with  pH- 
adjusted  (pH  effluent  =  pH  influent)  and  Na(  +  ) 
saturated  strong  cation  exchange  resins.  Using  a 
pH-adjusted  exchanger,  there  was  only  a  slight 
dissociation  of  Al-humic  complexes  (AIHS)  in  the 
column  (average  of  x  =  7%).  The  dissociation  was 
independent  of  pH  (4.0-5.5)  and  v  sub  Al  (micro- 
mol  Al  bound/g  HS)  in  the  range  51-500.  The 
kinetic  ability  of  CdHS,  CuHS,  and  PbHS  in  the 
pH-adjusted  exchanger  (Cd  >  Pb  >  Cu)  was 
greater  for  AIHS.  Among  the  heavy  metals,  the 
ion  exchange  column  procedure  was  most  suitable 
for  fractionating  Cu  into  humic  and  non-humic 
forms.  The  CuHS  concentration  obtained  with  the 
Na(  +  )  exchanger  was  90-109%  of  the  one  ob- 
tained with  ED,  the  variability  being  independent 
of  v  sub  Cu  (micromol  Cu  bound/g  HS),  though 
slightly  dependent  of  sample  pH.  (Author's  ab- 
stract) 
W90-01279 


CADMIUM  IN  SEAWATER  RECORDED  BY 
MUSSELS:  REGIONAL  DECLINE  ESTAB- 
LISHED. 

H.  Fischer. 

Marine  Ecolgy   Progress  Series  MESEDT,  Vol. 

55,  No.  1,  p  159-169,  July  27,  1989.  4  fig,  5  tab,  42 

ref. 

Descriptors:  "Bioindicators,  "Water  pollution 
sources,  "Path  of  pollutants,  "Mussels,  "Cadmium, 
"Seawater,  "Regional  analysis,  Fjords,  Bioindica- 
tors. 

The  mussel  Mytilus  edulis  is  used  as  quantitative 
indicator  of  dissolved  cadmium  in  the  water  of  the 
Kieler  Forder  in  comparison  with  a  reference  site 
in  the  Kieler  Bucht  (western  Baltic  Sea).  As  re- 
corded by  the  mussel,  the  baseline  Cd  concentra- 
tion in  the  Kieler  Bucht  decline  from  about  65  ng/1 
in  19890  to  35  ng/1  in  1984.  Recalculations  of 
literature  data  suggest  that  1975-1976  Kieler  Bucht 
level  was  about  1 10  ng/1.  The  normal  distribution 
of  dissolved  Cd  in  the  Kieler  Forde  was  character- 
ized by  about  140%  of  the  baseline  in  the  harbor 
area,  85%  in  the  inner  fjord,  and  120  to  140%  in 
the  outer  fjord.  Other  patterns  indicated  by  the 
mussel  are  considered  to  reflect  occasional  coinci- 
dence of  hydrographic  stagnation  and  specific 
events  (harbor  dredging,  sewage  pollution,  indus- 
trial discharges).  After  that  'mussel  watch'  records 
may  be  relied  upon  if  the  mussels  had  been  affected 
by  anoxic  conditions.  'Mussel  watch'  estimates  of 
chemical  water  quality  documented  a  downward 
trend  of  dissolved  Cd  in  the  SW  Kieler  Bucht, 
which   corresponds   to   the   information   available 


from  analytical  seawater  chemistry  According  to 
the  regional  hydrography,  this  is  conceived  to 
reflect  a  decline  of  dissolved  Cd  and  possibly  other 
metals  on  a  broader  geographical  scale  (Author's 
abstract) 
W90-0I292 


PHOSPHORUS  RELEASE  I  ROM  A  HYPER. 
TROPHIC  LAKE  SEDIMENT:  EXPERIMENTS 
WITH  INTACT  SEDIMENT  CORES  IN  A  <  ON- 
TINUOUS  FLOW  SYSTEM. 

National  Environmental  Research  Inst  ,  Silkeborg 

(Denmark). 

For    primary   bibliographic   entry   see    Field    5G. 

W90-01301 


COMMUNITY-ACQUIRED  LEGIONNAIRES' 
DISEASE  ASSOCIATED  WITH  A  COOLING 
TOWER:  EVIDENCE  FOR  LONGER-DIS- 
TANCE TRANSPORT  OF  LEGIONELLA 
PNEUMOPHILA. 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 
Hygiene  and  Public  Health. 
D.  G.  Addiss,  J  P.  Davis,  M.  LaVenture,  P.  J. 
Wand,  and  M  A  Hutchinson. 
American  Journal  of  Epidemiology  AJEPAS,  Vol. 
130,  No.  3,  p  557-568,  September  1989.  2  fig,  2  tab. 
24  ref. 

Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Epidemiology,  "Human  diseases.  "In- 
fection, "Legionella,  "Air  conditioning.  "Cooling 
towers,  "Aerosols,  Sheboygan,  Wisconsin. 

In  the  period  August  10-29,  1986,  29  confirmed 
cases  of  Legionnaire's  disease  occurred  in  Sheboy- 
gan, Wisconsin;  two  cases  were  fatal.  No  common 
source  of  indoor  exposure  was  identified.  Water 
specimens  were  obtained  from  all  known  cooling 
water  tower  units  in  Sheboygan  Legionella  pheu- 
mophila  serogroup  1  was  isolated  at  1  million 
colony-forming  units  from  a  specimen  obtained  at 
plant  A,  a  manufacturing  facility  north  of  the 
Sheboygan  River.  This  isolate  was  identical  to  the 
only  clinical  isolate  by  monoclonal  antibody  and 
isoenzyme  subgrouping.  Of  29  persons  with  Le- 
gionnaire's disease,  21  lived  or  worked  within  one 
mile  of  plant  A;  7  of  the  remaining  8  visited  within 
1-2  miles  of  plant  A  from  3-7  days  before  onset  of 
illness.  Attack  rates  were  highest  for  persons  living 
within  0.5  mile  of  plant  A.  These  findings  associate 
a  cooling  tower  with  community-acquired  Legion- 
naire's disease  and  suggest  that  dissemination  of 
Legionella  may  occur  over  longer  than  previously 
recognized  distances.  (Author's  abstract) 
W90-01305 


BAHIA  LAS  MINAS  OIL  SPILL:  HYDROCAR- 
BON UPTAKE  BY  REEF  BUILDING  CORALS. 

Bermuda  Biological   Station  for  Research.  Ferry 

Reach. 

K.  A.  Burns,  and  A.  H.  Knap. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

8,  p  391-398,  August  1989.  3  fig,  4  tab,  21  ref.  U.S. 

Minerals  Management  Service  contract  no.  14-12- 

0001-30393. 

Descriptors:  "Oil  spills,  "Water  pollution  effects, 
•Corals,  "Reefs,  "Path  of  pollutants,  "Hydrocar- 
bons, "Fate  of  pollutants,  Leaching,  Proteins, 
Lipids,  Panama. 

This  study  reports  the  analyses  of  hydrocarbons  in 
the  tissues  of  reef  building  corals,  reef  sediments 
and  seawater  samples  collected  in  September  1986 
as  part  of  the  initial  impact  assessment  of  a  major 
oil  spill  in  Panama.  The  patterns  of  gas  chromato- 
grams  indicated  the  oil  residues  were  highly  modi- 
fied in  comparison  with  the  oil  spilled  only  5 
months  before:  volatile  fractions  and  predominant 
n-alkanes  were  missing.  Oil  levels  in  corals  from 
the  heavily  oiled  areas  were  25-50  mg/g  lipid  as 
measured  by  UV  fluorescence,  while  corals  in  con- 
trol sites  showed  nearly  non-detectable  levels  (0.1 
mg/g).  Oil  concentrations  correlated  with  coral 
mortality  rates  as  measured  by  decrease  in  area 
coverage.  Concentrations  of  petroleum  hydrocar- 
bons in  reef  sediments  were  also  elevated  in  areas 
of  high  oiling  (3.93  microgram/g  dry  wt)  com- 
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pared  to  control  areas  (0.1  microgram/g).  High 
concentrations  of  oil  in  seawater  surrounding  the 
contiguous  mangroves  (5-29  microgram/1)  imply 
that  leaching  of  oil  from  heavily  oiled  sediments 
will  provide  a  source  of  contamination  to  the  coral 
communities  for  an  unknown  time  in  the  future. 
Modifications  in  the  protein/lipid  ratios  of  coral 
tissues  were  evident  in  these  preliminary  data,  indi- 
cating that  oiling  affected  the  lipid  biochemistry  of 
the  surviving  corals.  (Author's  abstract) 
W9O-01332 


MEIOBENTHIC  AND  MACROBENTHIC  COM- 
MUNITY STRUCTURE  ALONG  A  PUTATIVE 
POLLUTION  GRADIENT  IN  SOUTHERN 
PORTUGAL. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C 
W90-01333 


CARCINOGENIC  TRYPTOPHAN  PYROLYSIS 
PRODUCTS  IN  AIRBORNE  PARTICLES  AND 
RAIN  WATER. 

Tokyo  Univ.  (Japan).  Dept.  of  Hygiene  and  Pre- 
ventive Medicine. 

s.  Manabe,  E.  Uchino,  and  O.  Wada. 
Mutation  Research  MUREAV,  Vol.  226,  No  4   p 
!  15-221,  August  1989.  3  fig,  2  tab,  14  ref.  Ministry 
)f   Education,    Science    and    Culture    grants    A- 
)3440029  and  B-63480174. 

Descriptors:  *Water  pollution  sources,  "Carcino- 
;ens,  *Rain,  *Air  pollution,  Tryptophan  pyrolysis 
iroducts,  Japan. 

rhis  is  the  first  report  that  carcinogenic  trypto- 
ihan  pyrolysis  products  are  present  in  airborne 
'articles  and  rain  water.  The  airborne  particles 
vere  collected  from  August  1988  through  October 
988  at  4  locations  in  Japan.  The  amounts  of  3- 
mino-l,4-dimethyl-5H-pyrido(4,3-b)indole  (Trp- 
'-1)  and  3-amino-l-methyl-5H-pyrido(4,3-b)indole 
Trp-P-2)  in  the  air  were  0.23  0.17  pg/cu  m  air 
mean  SD,  n=18)  and  0.16  0.15  pg/cu  m  air 
i=18),  respectively.  These  carcinogens  were  also 
etected  in  rain  water.  These  results  indicate  that 
'rp-P-1  and  Trp-P-2  are  ubiquitous  environmental 
omponents.  (Author's  abstract) 
/90-01334 


OLLUTANT  WASHOFF  UNDER  NOISE-COR- 
UPTED  RUNOFF  CONDITIONS. 

tcMaster   Univ.,    Hamilton    (Ontario).    Dept.    of 
ivil  Engineering  and  Engineering  Mechanics. 
'<■  G.  Patry,  and  A.  Kennedy, 
surnal  of  Water  Resources  Planning  and  Manage- 
lent  (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  646- 
57,  September  1989.  9  fig,  10  ref. 

'escriptors:  "Water  pollution  sources,  *Nonpoint 
dilution  sources,  *Path  of  pollutants,  *ModeI 
udies,  "Simulation  analysis,  *Rainfall-runoff  rela- 
anships,  "Surface  runoff,  "Probability  distribu- 
sn,  Monte  Carlo  method,  Noise,  Pollution  load. 

'ater  quality  and  quantity  models  are  routinely 
>ed  in  planning  and  design  of  water  resources 
stems.  Emphasis  has  most  recently  focused  on 
e  development  of  deterministic  models.  The  first- 
der  surface  pollutant  washoff  model  is  examined 
ider  noise-corrupted  runoff  conditions.  Statistics 

the  pollutant  load  are  derived  using  the  derived 
obability  distribution  concept  and  verified  using 
onte  Carlo  simulations.  The  investigation  dem- 
istrates  that  under  noise-corrupted  runoff  condi- 
ms  a  bias  is  introduced  in  the  estimate  of  the 
illutant  load.  The  bias  is  sensitive  to:  (1)  the  time 
:p  of  the  simulation;  (2)  the  variance  of  the  noise 

runoff;  and  (3)  the  time  from  the  start  of  the 
nulation  (duration  of  the  simulation).  Statistics 
t  derived  for  both  the  incremental  pollutant  wa- 
off  load  and  the  mass  of  pollutant  remaining  on 
:  street  surface.  The  results  of  this  study  can  be 
:orporated  in  any  rainfall-runoff  model  that 
ikes  use  of  the  first-order  pollutant  washoff 
Kiel.  (Author's  abstract) 
90-01349 


STATISTICAL  LONG-RANGE  TRANSPORT 
MODEL  FOR  SIMULATION  OF  WET  SUL- 
PHATE DEPOSITION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

J.  M.  Byrne,  E.  A.  McBean,  K.  B.  Shipley,  and  G. 
J.  Farquhar. 

Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  16,  No.  3,  p  258-266,  June  1989.  4  fig,  7  tab,  15 
ref. 

Descriptors:  *Acid  rain,  "Model  studies,  "Sulfates, 
"Air  pollution,  North  America,  Transfer  coeffi- 
cients, Seasonal  variation,  Meteorology,  Data  re- 
quirements, Data  processing. 

A  statistical  long-range  transport  of  air  pollutants 
model  (UW-LRT)  has  been  developed  and  used  to 
simulate  wet  S04  deposition  in  eastern  North 
America  in  1980.  The  UW-LRT  model  computes 
transfer  coefficients  using  a  small  number  of  scav- 
enging and  dispersion  parameters  to  reflect  season- 
al or  annual  meteorology.  In  a  comparison  of  the 
relative  errors  associated  with  four  long-range 
transport  models  (LRT),  the  UW-LRT  model 
demonstrated  the  lowest  variation  from  recorded, 
analyzed  deposition  data.  The  UW-LRT  model  has 
modest  data  inputs  and  central  processor  unit  time 
requirements.  (Author's  abstract) 
W90-01363 


STUDY  OF  WATER  QUALITY  IN  AN  URBAN 
RIVER  AND  POTENTIAL  IMPROVEMENT 
USING  A  PROTOTYPE  INSTREAM  AERA- 
TOR. 

Urban  Systems  Ltd.,  Kamloops  (British  Columbia). 
C.  A.  Town,  D.  S.  Mavinic,  and  B.  Moore. 
Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  16,  No.  3,  p  308-316,  June  1989.  7  fig,  3  tab   12 
ref. 

Descriptors:  "Fishkill,  "Oxygen  depletion,  "In- 
stream  aeration,  "Water  pollution  treatment,  "Eu- 
trophication,  Chlorophyll  a,  Oxygen  demand, 
Monitoring,  Serpentine  River,  British  Columbia, 
Canada. 

Urban  encroachment  and  intensive  agricultural  ac- 
tivity within  the  Serpentine-Nicomekl  watershed 
(near  Vancouver,  B.C.)  have  caused  a  series  of  fish 
(salmon)  kills  on  the  Serpentine  River  since  1980. 
Low  dissolved  oxygen  was  responsible  for  these 
kills.  This  field  project  investigated  some  of  the 
dynamic    chemical    and    biological    relationships 
within  the  river,  as  well  as  the  use  of  an  instream 
aerator  as  a  temporary,  in  situ,  water  quality  im- 
provement   measure.    Weekly   sampling   for   a   6- 
month  period  during  the  latter  half  of  1985  estab- 
lished a  solid  data  base  for  deriving  and  interpret- 
ing meaningful  interrelationships.  A  strong  correla- 
tion between  chlorophyll  a  and  dissolved  oxygen 
levels  before  the  algae  die-off  supported  the  hy- 
pothesis that  algae  blooms  dying  in  the  fall  could 
create  a  serious  oxygen  demand.  Because  of  these 
environmental  conditions,   the  river  is  unable  to 
sustain  healthy  dissolved  oxygen  levels  during  this 
period.  A  prototype,  460  m  artificial  aeration  line 
was  designed,  installed,  and  monitored  to  evaluate 
its  potential  for  alleviating  low  dissolved  oxygen 
conditions  and   improving   overall   water   quality 
during  the  critical  fall  period.  The  instream  aerator 
ran  continuously  for  over  2  months,  starting  in 
September     1985.     Despite     better-than-expected 
weather  conditions  and  relatively  high  dissolved 
oxygen  levels  during  the  fall  of  1985,  the  data  base 
appeared  to  support  the  use  of  this  prototype  aer- 
ation unit  as  a  means  of  'upgrading'  a  stretch  of  an 
urban    river   subject    to    periodic,    low    dissolved 
oxygen  levels.  As  a  result,  a  2-year  follow-up  study 
and  river  monitoring  was  initiated.  In  both  1986 
and  1987,  late  summer  and  early  fall  river  condi- 
tions resulted  in  the  potential  for  serious  salmon 
kills.  In  both  instances,  the  instream  aerator  pre- 
vented such  fish  kills  in  a  key  stretch  of  the  river 
(Author's  abstract) 
W90-01366 


LEACHATE:    PRODUCTION    AND    CHARAC- 
TERIZATION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 


Sources  Of  Pollution — Group  5B 

G.  J.  Farquhar. 

Canadian  Journal  of  Civil  Engineering  CJCEB8 

Vol.  16,  No.  3,  p  317-325,  June  1989.  8  fig,  8  tab   19 

ref. 

Descriptors:  "Water  pollution  sources,  "Model 
studies,  "Leachates,  "Landfills,  "Waste  dumps, 
"Groundwater  pollution,  Mathematical  models', 
Computer  models,  Water  balance  method,  HELP 
model,  Flow  rates,  Variability,  Data  processing. 

Current  methods  and  data  available  for  estimating 
leachate  production  and  variability  are  examined. 
The  water  balance  method  (WBM)  is  a  manual 
procedure  solved  generally  with  monthly  averaged 
values.  The  hydrologic  evaluation  of  landfill  per- 
formance (HELP)  model  is  perhaps  the  best  of  the 
available  computer  models,  and  its  use  has  become 
compulsory  for  Superfund  Site  evaluation.  The 
HELP  model,  in  addition  to  performing  a  water 
balance,  also  calculates  a  flow  rate  through  the 
refuse  and  therefore  estimates  the  time  of  first 
leachate  appearance,  However,  channelling  due  to 
heterogeneities  within  the  refuse  reduces  the  accu- 
racy of  these  flow  rate  calculations  and  tends  to 
overestimate  leachate  arrival  times.  As  leachate 
production  (PERC)  moves  through  the  refuse, 
contaminants  are  mobilized  into  the  liquid  phase 
through  dissolution  and  suspension  from  the  sta- 
tionary refuse  phase,  thus  producing  a  contaminat- 
ed leachate.  Tables  have  been  created  to  present 
typical  contaminant  concentrations  as  a  function  of 
site  age  based  on  experience  and  extensive  review 
of  pertinent  technical  literature.  While  these  tables 
improve  the  ability  to  predict  leachate  strength, 
they  do  not  take  into  account  the  variations  which 
exist  from  site  to  site,  the  most  important  of  which 
are  moisture  loading  and  site  geometry.  Therefore, 
a  novel  approach  is  presented  that  uses  data  on  site 
geometry  and  moisture  loading  as  produced  from 
some  form  of  water  balance  such  as  the  HELP 
model  and  combines  it  with  contaminant  leaching 
curves  to  produce  leachate  concentration.  (White- 
Reimer-PTT) 
W90-01367 


SURVIVAL  AND  ACTIVITY  OF  SALMONELLA 
TYPHIMURIUM  AND  ESCHERICHIA  COLI 
IN  TROPICAL  FRESHWATER. 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

L.  Jimenez,  I.  Miniz,  G.  A.  Toranzos,  and  T.C. 
Hazen. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol 
67,  No.  1,  p  61-69,  July  1989.  7  fig,  1  tab,  35  ref 
Sea  Grant  R/LR-08-87-THAI,  NIH  Public  Health 
Service  grants  RR-2657  and  RR-8102,  US  DOE 
Contract  DE-AC09-76SR00001. 

Descriptors:  "Salmonella,  "Escherichia  coli,  "Bac- 
terial analysis,  "Tropical  regions,  Rain  forests, 
"Bioindicators,  Respiration,  Reproduction,  Nucleic 
acids,  Activity,  Survival,  Fecal  contamination. 

The  survival  of  Salmonella  typhimurium  LT2  and 
Escherichia  coli  was  studied  in  situ  in  a  tropical 
rain  forest  watershed  using  membrane  diffusion 
chambers.  Numbers  were  determined  by  acridine 
orange  staining  and  a  Coulter  counter.  Population 
activity  was  determined  by  microautoradiography, 
cell  respiration,  frequency  of  dividing  cells,  and  by 
nucleic  acid  composition.  Numbers  of  S.  typhimur- 
ium and  E.  coli  decreased  less  than  1  log  unit  after 
105  h  as  measured  by  direct  count  methods.  Activ- 
ity as  measured  by  respiration,  acridine  orange 
activity,  frequency  of  dividing  cells,  and  microau- 
toradiography indicated  that  both  bacteria  re- 
mained moderately  active  during  the  entire  study. 
After  24  h,  E.  coli  was  more  active  than  S.  typhi- 
murium, as  measured  by  nucleic  acid  composition, 
and  frequency  of  dividing  cells.  Both  E.  coli  and  S. 
typhimurium  survived  and  remained  active  in  this 
tropical  rain  forest  watershed  for  more  than  5  d, 
suggesting  that  S.  typhimurium  may  be  of  pro- 
longed public  health  significance  once  it  is  intro- 
duced into  tropical  surface  waters.  As  E.  coli  was 
active  and  survived  for  a  long  time  in  this  natural 
environment,  it  would  seem  to  be  unsuitable  as  an 
indicator  of  recent  fecal  contamination  in  tropical 
waters.  (Author's  abstract) 
W90-01377 
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THEORETICAL  SIUDY  OF  (MIMICAL  Kl- 
NETIC  CONTROL  UN  THE  SCAVENGING  OF 
POLLUTANT  GASES  BY  (LOUD  AND  RAIN 
DROPS. 

California  Univ.,  Los  Angeles  Dept.  of  Atmos- 
pheric Sciences. 

J.  H.  Topalian,  and  D.  C.  Montague. 
Journal  of  Atmospheric  Chemistry  JAICE2,  Vol 
8,  No.  1,  p  1-18,  January  1988.  6  fig,  25  ref,  append 

Descriptors:  *  Water  pollution  sources,  *Acid  rain, 
*Model  studies,  *Air  pollution,  'Atmospheric 
water,  'Sulfates,  Rain,  Sulfur  compounds,  Convec- 
tion, Diffusivity,  Clouds,  Chemical  properties.  Ab- 
sorption 

Theoretical  models  that  describe  the  uptake  of 
trace  gases  by  water  drops  falling  at  terminal  ve- 
locity in  air  have  been  extended  to  include  the 
effects  of  aqueous  phase  chemical  processes  that 
occur  on  time  scales  comparable  with  or  greater 
than  that  over  which  the  relevant  physical  scav- 
enging processes  operate.  In  particular,  the  case  of 
reversible  derivative  formation  by  the  absorbed 
species  has  been  treated,  and  illustrated  by  applica- 
tion to  the  absorption  of  acetaldehyde  under  condi- 
tions prevailing  in  the  atmosphere.  Also,  the  rela- 
tive influences  of  aqueous  phase  chemistry  and  of 
convective-diffusion  on  the  efficiency  of  the  scav- 
enging process  have  been  explored  more  generally, 
using  the  revised  models.  The  scavenging  charac- 
teristics of  acetaldehyde,  sulfur  dioxide,  and  dich- 
loromethane  are  compared.  For  sulfur  dioxide, 
chemical  equilibria  are  established  within  the  drop 
at  a  rate  that  can  be  considered  instantaneous  com- 
pared to  the  diffusion  rate,  so  that  solution  of  the 
convective-diffusion  equation  is  not  only  greatly 
simplified,  but  is  as  straightforward  as  for  the  case 
of  dichloromethane.  For  acetaldehyde  and  other 
similar  species,  concurrent  diffusion  and  chemical 
inter-conversion  must  be  taken  into  account  to 
model  the  scavenging  process  successfully:  the  ap- 
proach to  saturation  of  the  drop  takes  place  on  a 
much  longer  time  scale.  This  resistance  to  diffusion 
lies  almost  entirely  in  the  gas  phase  when  the  trace 
gas  partial  pressure  for  dichloromethane  and  sulfur 
dioxide  is  low.  It  is  concluded  that  examination  of 
the  scavenging  characteristics  of  the  three  dissimi- 
lar gases,  sulfur  dioxide,  dichloromethane,  and  ac- 
etaldehyde, shows  that  the  differences  in  their 
washout  behavior  under  similar  environmental 
conditions  are  largely  determined  by  the  differ- 
ences in  their  respective  aqueous  phase  chemistries. 
(Friedmann-PTT) 
W90-01386 


SULFUR  DIOXIDE  IN  RAIN  CLOUDS:  GAS- 
LIQUID  SCAVENGING  EFFICIENCIES  AND 
WET  DEPOSITION  RATES  IN  THE  PRES- 
ENCE OF  FORMALDEHYDE. 

Max-Planck-Inst.  fuer  Chemie,  Mainz  (Germany, 

F.R.). 

P.  Warneck. 

Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 

8,  No.  2,  p  99-117,  February  1988.  3  fig,  6  tab,  57 

ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  'Atmos- 
pheric water,  'Sulfur  compounds,  'Sulfates, 
'Water  pollution  sources,  Organic  compounds, 
Equilibrium,  Rain,  Clouds. 

The  interaction  of  formaldehyde  with  S02  dis- 
solved in  the  aqueous  phase  of  clouds  leads  to  the 
formation  of  hydroxymethane  sulfonate.  The 
impact  of  this  process  upon  the  gas-liquid  equilibri- 
um distribution  of  S02  in  rain  clouds  and  the 
ensuing  wet  S02  precipitation  rate  is  explored. 
Model  vertical  S02  distributions  are  derived  from 
observational  data  for  three  atmospheric  regions: 
continental  polluted,  continental  remote,  and 
marine.  The  wet  deposition  rate  for  S02  in  the 
polluted  atmosphere  increases  by  about  a  factor  of 
two  in  the  presence  of  formaldehyde  compared 
with  its  absence.  The  effect  is  much  stronger  in  the 
remote  atmosphere  leading  to  a  potentially  signifi- 
cant enhancement  of  wet  S02  deposition.  In  the 
marine  atmosphere,  wet  deposition  of  S02  may 
contribute  as  much  as  35%  to  the  total  removal 
rate  for  S02  by  all  processes  including  dry  deposi- 
tion and  chemical  conversion  to  sulfate.  (Author's 
abslrai  1 1 
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AHSORPTION  AND  DESORPIION  Of  DM  II 
LOROMETHANE  VAPOR  BY  WATER  DROPS 
IN  AIR:  AN  EXPERIMENTAL  II  SI  Ol  SCAV- 
ENGING THEORY. 

California  Univ.,  Los  Angeles  Dept  of  Atmos- 
pheric Sciences. 

S  Lopez,  J   H.  Topalian,  S  K   Mitra,  and  D.  C. 
Montague. 

Journal  of  Atmospheric  Chemistry  JATCE2,  Vol 
8,  No.  2,  p   175-188,  February   1988,   5  fig,  27  ref. 

Descriptors:  'Water  pollution  sources,  'Atmos- 
pheric water,  'Path  of  pollutants,  'Organic  com- 
pounds, 'Water  vapor,  'Air  pollution,  'Absorp- 
tion, Rain,  Clouds,  Chemical  properties.  Precipita- 
tion, Diffusivity. 

An  experimental  study  of  the  scavenging  of  dich- 
loromethane vapor  by  water  drops  falling  at  termi- 
nal velocity,  has  been  carried  out  in  the  UCLA 
precipitation  shaft,  in  order  to  test  the  predictions 
of  theoretical  washout  models.  Whereas  good 
agreement  between  theory  and  experiment  was 
found  for  drops  of  radius  0.332  mm,  computed  gas 
uptake  rates  for  1.253  and  2.21  mm  radius  drops 
were  much  slower  than  those  measured,  just  as 
reported  previously  for  the  washout  of  both  sulfur 
dioxide  and  acetaldehyde.  An  analysis  shows  that 
theory  can  be  reconciled  with  all  of  the  experimen- 
tal data  by  replacing  the  compound  specific  aque- 
ous phase  Fickian  molecular  diffusion  coefficient 
used  in  the  theory,  by  an  'effective  diffusivity,' 
having  a  constant  value  (0.0003  sq  cm/s),  inde- 
pendent of  the  physical  and  chemical  nature  of  the 
absorbed  species,  for  all  drops  of  equivalent  radii 
greater  than  0.9  mm.  (Author's  abstract) 
W90-01388 


PARTICULATE  SULFATE  LEVELS  AT  A 
RURAL  SITE  IN  ISRAEL. 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 
M.  Luria,  Lifschitz,  and  M.  Peleg. 
Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 
8,  No.  3,  p  241-250,  March  1988.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Pollutant  identification,  'Particulate  matter,  'Sul- 
fates, 'Israel,  'Rural  areas,  Nitrates,  Ozone,  Mete- 
orological data  collection,  Air  pollution. 

Ambient  particulate  sulfate  measurements  have 
been  intermittently  performed  at  a  rural  site  in 
Israel  over  a  period  of  more  than  two  years.  Con- 
current measurement  of  ambient  pollutants  (S02, 
NO-NOx,  and  03),  as  well  as  meteorological  data, 
were  also  carried  out.  The  daily  data  included  four 
particulate  sulfate  samples  representing  four  suc- 
cessive 6  h  accumulating  periods.  The  measured 
concentrations  of  sulfate  ions  ranged  from  a  low  2 
micrograms/cu  m  observed  during  the  winter 
season  to  a  high  of  >  50  micrograms/cu  m  ob- 
tained during  the  summer.  Little  correlation  was 
obtained  between  the  sulfate  concentration  and 
either  03  or  S02,  although  sulfate  and  03  showed 
a  similar  diurnal  and  annual  trend.  Based  on  the 
data  distribution  and  on  a  photochemical  model,  it 
was  concluded  that  a  large  part  of  the  particulate 
sulfate  observed  at  the  eastern  coast  of  the  Medi- 
terranean Sea  must  be  related  to  long-range  trans- 
port from  distant  sources.  (Author's  abstract) 
W90-01389 


FLUXES  OF  UNDISSOCIATED  ACIDS  TO 
TERRESTRIAL  ECOSYSTEMS  BY  ATMOS- 
PHERIC DEPOSITION. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  A.  Schaefer,  S.  E.  Lindberg.  and  W.  A. 
Hoffman. 

Tellus  TELLAL,  Vol.  41B.  No.  3,  p  207-218,  July 
1989.  1  fig,  4  tab,  42  ref.  append. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
'Air  pollution,  'Ecosystems,  'Atmospheric  water, 
'Throughfall,  Canopy,  Coniferous  forests,  Clouds, 
Fog. 


;  acids  in  the  troposphere  art  trans- 
ferred to  terrestrial  ecosystems  as  wet 

rain   and   clotld/fos    water    and   as   partlcu 

gaseous  dry  deposition  during  interttorm  u 

position  can  be  measured  directly 
sum  of  dry  deposition  and  canopy  release  of  undis- 
sociated  acids  can  be  estimated  from  net 
ighfall   (  |  I  ;    Samples 
cloud  and  fog  water,  and   I  f-  were  collected  from  I 
April    1986  through   March    1987  at  low-i 
(230  m)  and   high-elevation  O730  mj  coniferous  i 
forests  in  Tennessee  The  samples  were  tin 
total  acidity  by  Gran's  method,  and  undr 
acidity  was  calculated  as  total  acid  <Gran)  minus 
free   acidity   (pH    measurement)    During   that    12- 
month  period,  the  undissociated  acid  flux' 
deposition  at  these  sites  were  both  34  mmol/sq  m,  , 
comparable  to  the  free  acid  fluxes  in  wet  deposi- I 
tion.    Fog    water   fluxes   at    the   lower   sit 
negligible,    but    at    the    high-elevation    site   cloud 
water  was  potentially  responsible  for  considerable  • 
deposition    of   undissociated    acids    to    the    forest  • 
canopy.  Dry  deposition  plus  canopy  (luxe 
dissociated  acids  were  greater  at  the  hij_' ' 
Dry  deposition   plus  canopy   fluxes  averaged  54 
mmol/sq  m-yr  (range  36-77)  at  the  low-t 
site  and   82  mmol/sq   m-yr  (range  77-86j  at  the 
high-elevation   site     Undissociated   acidity   in  TF 
consists  of  biological  metabolites  and  cuticular  de- 
composition   products    and    dry-deposited    com- 1 
pounds  washed  from  plant  surfaces.  Formic  and  i 
acetic  acid  concentrations  in  TF  do  not  exceed  > 
those  found  in  rain,  therefore  dry  depositions  of 
those  acids  cannot  account  for  the  undissociated  ' 
acidity  of  TF.  The  relative  importance  of  wet  and 
dry  deposition  of  undissociated  acid  to  terrestrial 
ecosystems  would  be  further  clarified  by  identify- 
ing the  weak  acids  in  TF.  (Author's  abstract) 
W90-01397 


CARBOXYLIC  ACIDS  AND  CARBONYL  COM 
POUNDS  IN  SOUTHERN  CALIFORNIA 
CLOUDS  AND  FOGS. 

California  Inst,  of  Tech.,   Pasadena.   W.M.  Keck 

Lab.  of  Environmental  Engineering  Science. 

J.  W.  Munger,  J.  Collett,  B  C.  Daube,  and  M  R. 

Hoffmann. 

Tellus  TELLAL.  Vol.  41B,  No.  3,  p  230-242,  July 

1989.  11  fig,  4  tab,  38  ref. 

Descriptors:  'Acid  rain,  'Carboxylic  acid,  *Car- 
bonyl  compounds,  'Water  pollution  sources,  'Pol- 
lutant identification,  'Clouds,  *Fog,  'Air  pollu- 
tion, 'California,  Organic  compounds,  Hydrogen 
ion  concentration,  Atmospheric  water. 

Formaldehyde,  formate,  and  acetate  have  been  de- 
termined in  fog  and  cloudwater  from  several  areas 
of  southern  California.  Up  to  190  micromoles  for- 
mate and  acetate  was  seen  in  high  pH  fog  samples 
from  the  San  Joaquin  Valley.  Formaldehyde  con- 
centrations as  high  as  500  micromoles  were  ob- 
served there.  Organic  acid  concentrations  were 
much  lower  at  an  acidic  site  along  the  margin  of 
the  valley.  Fog  from  Riverside,  CA  had  maximum 
concentrations  of  1500  and  500  micromoles  for- 
mate and  acetate.  The  highest  concentrations  were 
observed  in  the  samples  with  highest  pH.  Formal- 
dehyde at  Riverside  was  as  high  as  380  micro- 
moles. Average  formate  and  acetate  concentrations 
in  intercepted  stratus  clouds  from  the  Santa  Bara- 
bara  Channel  coast  and  San  Pedro  Hill  were  20-60 
micromoles  and  10-30  micromoles.  respectively 
Formaldehyde  concentrations  in  stratus  clouds 
were  10-20  micromoles.  Because  the  lifetime  of  a 
cloud  or  fog  droplet  is  usually  much  longer  than 
the  characteristic  time  for  interfacial  mass  trans- 
port, hydration  or  dissociation,  droplets  can  be 
assumed  to  be  in  equilibrium  with  their  surround- 
ings. The  product  of  aqueous-phase  concentration 
and  liquid  water  content  in  the  cloud  (fog)  iv 
nearly  always  much  less  than  the  predicted  equilib- 
rium partial  pressure,  only  the  high  pH  fogs  from 
the  San  Joaquin  Valley  have  the  potential  to  de- 
plete the  gas-phase  of  organic  acid.  (Author's  ab- 
stract) 
W90-01398 


AIRBORNE    ORGANOCHLORIDES    IN    THE 
CANADIAN  HIGH  ARCTIC. 
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South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 

G.  W.  Patton,  D.  A.  Hinckley,  M.  D.  Walla,  and 
T.  F.  Bidleman. 

Tellus  TELLAL,  Vol.  4 IB,  No.  3,  p  243-255,  July 
1989.  4  fig,  6  tab,  33  ref,  append.  NATO  Grant 
NATO  04-0667-86. 

Descriptors:  *Air  pollution,  *Pollutant  identifica- 
tion, *Canada.  Sampling,  Gas  chromatography, 
Mass  spectrometry,  Organic  compounds,  Atmos- 
phere, Polychlorinated  biphenyls,  Chlorinated  hy- 
drocarbons. 

In  1984,  the  Canadian  Polar  Continental  Shelf 
Project  established  a  research  camp  on  a  floating 
ice  island  in  the  Beaufort  Sea.  The  7x4  km  island  is 
presently  located  about  50  km  off  Ellesmere  Island 
at  about  81  degrees  N,  100  degrees  W.  Air  samples 
of  1400-3000  cu  m  were  collected  on  the  island  in 
August-September  1986  and  June  1987,  using  a 
filter-solid  adsorbent  train.  Organochlorines  in 
melted  snow  and  Arctic  Ocean  surface  water  were 
preconcentrated  using  solid  adsorbent  cartridges. 
Samples  were  analyzed  by  capillary  gas  chroma- 
tography with  electron  capture  detection,  and  by 
capillary  gas  chromatography-mass  spectrometry 
in  the  negative  ion  and  electron  impact  modes. 
Compounds  quantified  included  hexachlorocyclo- 
hexanes,  hexachlorobenzene,  polychlorinated  cam- 
phenes,  chlordane,  polychlorinated  biphenyls,  and 
DDT  compounds  (given  in  order  of  relative  abun- 
dance, highest  to  lowest).  Air-sea  partitioning  of 
HCH  isomers  relative  to  their  equilibrium  distribu- 
tion are  calculated  from  Henry's  Law  constants. 
This  study  has  provided  the  first  quantitative  infor- 
mation on  polychylorinated  camphenes  in  Arctic 
air.  (Author's  abstract) 
W90-01399 


ATMOSPHERIC  DECAY  DISTANCES  AND 
TIMES  FOR  SULFUR  AND  NITROGEN 
OXIDES  ESTIMATED  FROM  AIR  AND  PRE- 
CIPITATION MONITORING  IN  EASTERN 
CANADA. 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

P.  W.  Summers,  and  W.  Fricke. 
Tellus  TELLAL,  Vol.  41B,  No.  3,  p  286-295  Julv 
1989.  7  fig,  4  tab,  19  ref. 

Descriptors:  *Air  pollution,  *Acid  rain,  *Water 
xillution  sources,  *Precipitation,  *Sulfates,  "Ni- 
rates,   "Canada,   Sampling,   Monitoring,   Rainfall. 

Previous  estimates  of  residence  times  for  sulfur 
■pecies  have  been  made  mainly  from  the  overall 
>ox  budget  approach  by  considering  the  various 
ieposition  and  conversion  terms  in  a  'static'  reser- 
voir. A  'dynamic'  approach  was  used  by  consider- 
ng  daily  filter-pack  and  precipitation  observations 
aken  at  several  eastern  Canadian  monitoring  sites 
>ver  a  period  of  several  years.  Some  of  these  sites 
ire  lined  up  from  southwest  to  northeast  along  the 
nost  frequent  wind  direction  for  pollutant  trans- 
lort  episodes.  Concentrations  can  thus  be  exam- 
ned  in  the  Lagrangian  sense  starting  at  the  edge  of 
he  major  North  American  emission  region  and 
nding  at  a  remote  site  in  Newfoundland  over  2000 
:m  away.  Plots  of  concentration  of  the  monitored 
pecies  in  air  and  precipitation  against  distance 
rom  the  emissions  region,  show  a  good  fit  to  an 
xponential  curve.  The  decay  distances,  defined  as 
he  distances  for  the  initial  concentration  to  fall  to 
'e  of  its  original  value,  can  thus  be  determined, 
hese  are,  in  air:  480  km  for  S02,  1280  km  for 
04(2-),  720  km  for  total  sulfur  (S02  +  S04(2-)), 
nd  540  km  for  total  nitrate  (HN03  +  particulate 
itrate).  In  precipitation,  the  decay  distances  are 
700  km  for  S04(2-)  and  1100  km  for  N03(-). 
'sing  mean  velocities  for  southwesterly  trajector- 
:s  across  the  region,  the  decay  distances  can  be 
onverted  to  decay  times.  These  are  estimated  for 
ir  concentrations  to  be:  14  h  for  S02;  58  h  for 
04(2-):  24  h  for  total  sulfur  and  16  h  for  total 
itrate.  In  the  case  of  S02,  and  total  sulfur,  the 
ecay  times  are  equivalent  to  residence  times.  (Au- 
lor's  abstract) 
/90-01400 


Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

J.  P.  Shimshock.  and  R.  G.  De  Pena. 

Tellus  TELLAL,  Vol.  41B,  No.  3,  p  296-304,  July 

1989.   1  fig,  3  tab,  23  ref.  DOE  Contracts  FG02- 

85ER60294,  50-EANR-6-0001 1. 

Descriptors:  *Water  pollution  sources,  *Ammonia, 
*Air  pollution,  Atmospheric  water,  Clouds,  Math- 
ematical studies,  Precipitation,  Rainfall,  Atmos- 
phere. 

Below-cloud  scavenging  of  tropospheric  ammonia 
gas  by  raindrops  was  investigated  by  observing  the 
change  in  the  NH3(g)  concentration  measured 
before  and  during  long  precipitation  events.  The 
removal  was  parameterized  as  a  first-order  process; 
the  scavenging  coefficient,  defined  here  as  the  first- 
order  rate  coefficient,  was  computed  by  two  differ- 
ent methods:  (1)  the  average  'measured'  scaveng- 
ing coefficient  was  calculated  by  taking  into  ac- 
count the  average  'pre-event'  and  'event'  concen- 
trations and  the  duration  of  the  event;  (2)  the 
average  'theoretical'  scavenging  coefficient  was 
calculated  by  considering  the  diffusion  of  the  gas 
to  the  raindrop,  the  intensity  of  precipitation 
during  each  hour  of  the  event,  and  the  raindrop 
size  distribution.  The  scavenging  coefficient  was 
computed  for  fourteen  precipitation  events.  The 
median  'measured'  scavenging  coefficient  was 
0.000 13/s,  which  is  equivalent  to  an  e-folding  time 
of  2.1  h.  These  values,  however,  spanned  two 
orders  of  magnitude.  A  comparison  of  the  'meas- 
ured' to  'theoretical'  scavenging  coefficients 
showed  that  these  two  quantities  were  within  an 
order  of  magnitude  of  each  other  for  most  cases. 
The  precipitation-scavenged  ammonia  was  calcu- 
lated as  the  difference  between  the  gas  concentra- 
tions at  the  beginning  and  end  of  the  vent.  For  a 
majority  of  the  events,  the  scavenged  ammonia 
contributed  less  than  10%  of  the  total  ammonium 
found  in  precipitation.  (Author's  abstract) 
W90-01401 


ELOW-CLOUD    SCAVENGING    OF   TROPO- 
PHERIC  AMMONIA. 


MICROBIAL  INCORPORATION  OF  SULFATE 
INTO  ORGANIC  MATTER  IN  FOREST  SOILS. 

Southeastern    Forest    Experiment    Station,    Otto, 

W.  T.  Swank,  J.  W.  Fitzgerald,  and  T.  C. 
Strickland. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167 
1987.  p  3-10,  3  fig,  3  tab,  17  ref.  NSF  Grant  No 
BSR-8215259. 

Descriptors:  *Path  of  pollutants,  *Forest  hydrolo- 
gy, *Acid  rain  effects,  "Sulfates,  *Microbial  degra- 
dation, *Fate  of  pollutants,  Appalachian  Moun- 
tains. 

The  metabolism  of  inorganic  sulfate  into  organic 
matter  by  microbial  populations  can  be  an  impor- 
tant process  in  the  sulfur  cycle  of  forest  ecosys- 
tems. Potential  annual  incorporation  in  forest  floor 
and  soil  horizons  of  a  mixed  deciduous  forest  in  the 
Southern  Appalachian  Mountains  was  estimated  to 
be  30  kg/ha.  The  process  is  partially  responsible 
for  the  apparent  sulfur  accumulation  indicated  by 
ecosystem  budgets  and  affects  sulfate  mobilitv, 
carbon  leaching,  and  hence  the  interpretation  of 
atmospheric  sulfuric  acid  effects  on  forest  ecosys- 
tems. (See  also  W90-01432)  (Author's  abstract) 
W90-01433 


ACIDITY  AND  ALKALINITY  OF  RESERVOIR 
WATER  IN  THE  SIERRA  NEVADA,  CALIFOR- 
NIA. 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 
Biology. 
J.  G.  McColl. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167 
1987.  p  11-18,  2  fig,  4  tab,  4  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain 
effects,  "Hydrogen  ion  concentration,  "Reservoirs, 
"Sulfates,  "Nitrates,  "Sierra  Nevada,  "California, 
Snowmelt,  Seasonal  variation,  Path  of  pollutants! 


Sources  Of  Pollution — Group  5B 

During  the  30-40  years  prior  to  1985,  alkalinity 
decreased  and  acidity  increased  in  outlet  water 
fmm  •  reservoi.  supplying  the  metropolitan  area 
east  oi  San  Francisco  Bay.  For  acidity  these 
changes  occurred  in  all  months  of  the  year,  but 
only  in  July  through  November  for  alkalinity.  It  is 
likely  that  greatest  acidity  increase  in  runoff  is  due 
to  increased  acidity  of  peak  snowmelt  in  May.  The 
cause  appears  to  be  atmospheric  emissions  of  S02 
and  NOx  from  the  metropolitan  area  deposited  in 
the  Sierra  Nevada  drainage  basin.  Since  the  early 
1970's,  emissions  varied  greatly  with  fluctuating 
fuel  oil  prices  and  new  control  regulations,  thus 
complicating  relationships  between  gaseous  emis- 
sions and  reservoir  water  chemistry.  However, 
with  a  3  to  4-year  lag  time,  significant  correlations 
exist  between  gaseous  emissions  (especially  S02) 
and  water  acidity  and  alkalinity  for  two  separate 
periods,  1955-72  and  1972-85.  (See  also  W90- 
01432)  (Author's  abstract) 
W90-01434 


DYNAMICS  AND  MASS  BALANCES  OF  N03() 
AND  S04(-2)  IN  MELTWATER  AND  SURFACE- 
RUNOFF  DURING  SPRING  MELT  IN  A 
BOREAL  FOREST. 

Quebec  Univ.,  Sainte-Foy. 
H.  G.  Jones,  and  Y.  Bedard. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167 
1987.  p  19-31,  4  fig,  2  tab,  21  ref. 

Descriptors:  "Acid  rain,  "Water  pollution  sources, 
"Canada,  "Water  pollution  sources,  "Snowmelt! 
"Soil  chemistry,  "Sulfates,  "Nitrates,  "Path  of  pol- 
lutants, "Runoff,  Lake  Laflamme. 

The  chemical  evolution  of  meltwater  from  the 
snowpack,  intermittent  streamwaters  and  subsur- 
face waters  of  the  Lake  Laflamme  basin,  Quebec, 
were  studied  during  the  spring  melt  periods  of 
1984  and  1985.  It  was  found  that  the  upper  organic 
soil  horizons  (A0,  Al)  are  the  dominant  factor  in 
the  control  of  N03(-)  concentrations  in  surface 
waters  in  1984,  these  horizons  acted  as  source  for 
N03(-)  (2  meq/sq  m)  exceeding  the  N03(-)  load 
(10.0  meq/sq  m)  discharged  by  the  snow  pack 
(including  precipitation).  In  1985,  the  horizons 
acted  as  a  sink  for  this  ion  by  retaining  1.3  meq/sq 
m  of  the  total  load  discharged  (12.9  meq/sq  m).  In 
comparison,  S04(2-)  concentrations  in  the  runoff 
are  more  dependent  on  the  chemical  characteristics 
of  water  in  the  lower  soil  horizons  (Bl,  B2).  The 
upper  horizons,  however,  exert  a  buffering  effect 
on  the  concentration  of  this  ion  in  the  stream- 
waters.  The  soil  horizons  act  generally  as  a  source 
for  S04(-2)  exceeding  the  S04(-2)  load  discharged 
by  the  pack,  supplying  approx  40%  (1984,  42%- 
1985,  37%)  of  the  total  load  of  S04(2-)  (1984,  43.5 
meq/sq  m;  1985,  34.1  meq/sq  m)  exported  by  the 
surface  runoff  in  both  spring  melt  periods.  (See 
also  W90-01432)  (Author's  abstract) 
W90-01435 


INFLUENCE  OF  ACID  PRECIPITATION  ON 
STREAM  CHEMISTRY  IN  A  SMALL  FOREST- 
ED BASIN  IN  SOUTHWESTERN  BRITISH  CO- 
LUMBIA. 

British   Columbia   Univ.,   Vancouver.    Faculty   of 
Forestry. 
M.  C.  Feller. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167 
1987.  p  33-47,  2  fig,  7  tab,  19  ref.  Dept.  of  Supply 
and  Services  Canada  Contracts  No.  06SB.KH603- 
4-1054  and  No.  06SB.01K51-5-1084. 

Descriptors:  "Water  pollution  sources,  "Canada, 
"Acid  rain  effects,  "Forest  hydrology,  "Streams! 
"Sulfates,  "Nitrates,  Hydrogen  ion  concentration. 

Precipitation  and  streamwater  chemistry  have  been 
assessed  since  1970  in  a  small  forested  drainage 
basin  located  in  southwestern  British  Columbia. 
Precipitation  in  the  area  is  acidic  with  mean  annual 
pH  values  of  4.5-4.9  and  anion  chemistry  dominat- 
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ed  by  S04,  followed  by  N03.  Stream  water  in  thi 
area  generally  contains  low  quantities  of  dissolved 
chemicals  and  has  a  relatively  low  buffer  capacity 
of  20-70  micromol/1..  However,  the  acid  precipita- 
tion has  not  significantly  impacted  streamwater 
chemistry.  Streamwater  pH  values  <  6.1  have  not 
been  recorded  and  pH  decreases  of  only  0.1  to  0.4 
occur  during  storm  events  High  streamwater  dis- 
solved Al(3  +  )  concentrations  do  not  occur  and 
most  of  the  dissolved  Al  is  organically  complexed. 
The  soils  present  are  being  acidified  causing  basic 
cations  to  be  released  from  the  soil.  Generation  of 
hydrogen  ions  within  the  watersheds  exceeds  the 
external  supply.  (See  also  W90-01432)  (Author's 
abstract) 
W90-01436 


ACID  BUFFERING  IN  LOWLAND  FORESTED 
ECOSYSTEMS:  A  CASE  STUDY  IN  THE 
TRENT  BASIN,  UK. 

Coventry     (Lanchester)     Polytechnic    (England). 
Dept.  of  Geography. 
I.  D.  L.  Foster. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  49-63,  5  fig,  3  tab,  31  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain 
effects,  *Forest  hydrology,  "Hydrogen  ion  con- 
centration, "England. 

Studies  of  the  impact  of  acid  precipitation  on  natu- 
ral waters  frequently  concentrate  on  upland  hard 
rock  environments  which  usually  illustrate  a  dra- 
matic response  in  terms  of  water  quality  and  eco- 
logical deterioration.  Less  well  documented,  espe- 
cially in  the  UK,  are  river  basins  which  receive 
acid  inputs  but  where  river  waters  remain  at  or 
above  a  neutral  pH.  A  monitoring  program  was 
undertaken  in  the  English  Midlands.  It  is  an  area 
which  has  recorded  mean  monthly  rainfall  pH 
below  5.0  for  7  months  of  the  yr,  dropping  to  pH 
4.5  in  February.  Canopy  drip  in  a  broad  leaved  oak 
woodland  has  an  average  annual  pH  of  4.1.  Soil 
water  samples  extracted  from  the  unsaturated  zone 
closely  mirror  throughfall  pH  and  show  little  buf- 
fering of  acid  inputs.  Low  pH  values  are  not 
recorded  in  river  and  lake  water  samples  collected 
in  the  same  area,  where  pH  lies  between  7  and  7.5. 
(See  also  W90-01432)  (Author's  abstract) 
W90-01437 


STREAM  ACIDIFICATION  RESULTING 
FROM  AFFORESTATION  IN  THE  UK:  EVAL- 
UATION OF  CAUSES  AND  POSSIBLE  AME- 
LIORATIVE MEASURES. 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 
Bangor  Research  Station. 
M.  Hornung,  B.  Reynolds,  P.  Stevens,  and  C. 
Neal. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  65-74,  4  tab,  21  ref. 

Descriptors:  "Forest  management,  "Water  pollu- 
tion sources,  "Acidification,  "Reforestation, 
"Streams,  "Forest  hydrology,  "Hydrogen  ion  con- 
centration. United  Kingdom,  Population  dynamics, 
Aluminum,  Acidic  water,  Water  pollution  effects. 

Recent  studies  have  shown  an  increase  in  acidity 
and  aluminum  concentrations  in  streams  draining 
plantation  forests,  compared  with  streams  draining 
adjacent  moorland  or  grassland,  in  some  areas  of 
the  British  uplands.  These  changes  in  streamwater 
chemistry  have  been  linked  to  a  parallel  impover- 
ishment of  the  freshwater  invertebrate  fauna,  fish 
stocks  and  the  populations  of  certain  birds.  Affor- 
estation leads  to  a  number  of  changes  in  the  upland 
environment  which,  in  turn,  impact  on  the  hydrol- 
ogy and  hydrochemistry  of  drainage  waters.  Some 
of  these  changes  are  due  to  forest  management 
practices  while  others  result  from  crop-atmosphere 
and  crop-soil  interactions.  The  possible  role  of 
these  changes,  in  the  upland  environment,  in  pro- 
ducing the  increased  streamwater  acidity  alumi- 
num concentrations  is  considered.  A  range  of  pro- 


posed   ameliorative    measures,    linked    to   manage- 
1 1 1<  ni  ol  drainage  waters,  is  then  assessed.  (See  alv> 
WW -01432)  (Author's  abstract) 
W90-01438 


APPLICATION  OF  TIME-SERIES  MODEL- 
LING TO  SHORT-TERM  STREAMWATER 
ACIDIFICATION  IN  UPLAND  SCOTLAND. 

Imperial  Coll  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
S.  J.  Langan,  and  P  G.  Whitehead. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167. 
1987.  p  75-87,  7  fig,  3  tab,  10  ref. 

Descriptors:  "Water  pollution  sources,  'Forest 
management,  "Model  studies,  "Water  quality, 
"Acid  streams,  "Scotland,  Lime,  Water  pollution 
treatment. 

Hourly  discharge  and  stream  pH  have  been  mod- 
eled on  3  basins  differentiated  by  land-use.  The 
best-fit  model  for  each  of  the  basins  has  the  same 
simple  structure  (first  order  autoregressive  moving 
average  type)  identified  from  a  calibration  run  on 
one  moth  of  hourly  observations.  The  results  show 
that  a  moorland  basin  and  a  forested  (8  year  old 
Sitka  Spruce)  basin  have  broadly  similar  water 
quality.  Results  from  the  third  part-forested,  basin 
illustrate  how  retrogressive  management  tech- 
niques (e.g.  liming)  may  ameliorate  surface  water 
acidification,  both  in  terms  of  magnitude  and  dura- 
tion. While  the  model  is  not  particularly  powerful 
in  terms  of  predictability,  it  has  been  useful  in 
identifying  the  differences  between  the  3  basins  in 
terms  of  water  quality.  The  modifying  influence  of 
land  management  techniques  on  one  of  the  basins  is 
particularly  pertinent  to  the  short-term  solution  of 
streamwater  acidification.  (See  also  W90-01432) 
(Author's  abstract) 
W90-01439 


CONTRIBUTIONS  OF  ACID  DEPOSITION  TO 
STREAMWATER  CHEMISTRY  IN  THREE 
PRECAMBRIAN  SHIELD  BASINS. 

Great    Lakes    Forestry    Research    Centre,    Sault 
Sainte  Marie  (Ontario). 
J.  A.  Nicholson. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  89-98,  1  fig,  4  tab,  13  ref. 

Descriptors:  "Water  pollution  sources,  "Canada, 
"Acid  streams,  "Acid  rain  effects,  "Sulfates,  "Ni- 
trates, "Bicarbonates,  "Path  of  pollutants,  Calcium, 
Ammonia. 

Water  and  chemical  budgets  were  examined  for 
small,  undisturbed  mature  forest  basins  in  three 
areas  across  northern  Ontario.  Precipitation  aver- 
ages, based  on  4  yrs,  varied  <  4%  of  normal,  but 
variation  of  streamflow  averages,  though  consist- 
ent at  all  sites,  was  25-30%  above  normal.  Sulfate 
input  dominated  precipitation  at  the  eastern  site 
and  was  2x  the  S04  input  at  the  central  site  and  3x 
at  the  western  site.  Nitrate  was  highest  in  the  east, 
being  about  4x  >  at  the  other  two  sites.  The  H 
input  was  5-6x  greater  at  the  eastern  site.  Output 
was  dominated  by  S04,  Ca  and  HC03,  in  the  west, 
HC03,  Ca  and  S04  at  the  central  site,  and  S04, 
HC03  and  Ca  at  the  eastern  site.  Only  two  cations, 
H  and  NH4,  were  retained  within  the  basin  at  all 
sites;  both  were  highest  in  the  east.  All  sites  lost 
major  cations;  the  largest  loss  was  at  the  central 
site,  which  had  the  richest  soil.  Carbonate  in  gla- 
cial till  was  important  in  neutralizing  acidity  at  the 
central  and  eastern  sites.  Results  were  compared 
with  those  of  other  basin  budget  studies  on  the 
Precambrian  Shield.  (See  also  W90-01432)  (Au- 
thor's abstract) 
W90-01440 


SOURCES  OF  ACIDITY  DURING  SNOWMELT 
AT  A  FORESTED  SITE  IN  THE  WEST-CEN- 
TRAL ADIRONDACK  MOUNTAINS,  NEW 
YORK. 


;i'.al  Survey,  Doraville,  GA 
N   I.  Peters,  and  C  "I    Driscoll 

"•st    Hydrology   and    Watershed    Manage- 
ment    International    Asv;c_iation    ot    Hydrological 
Press,   Institute   of   Hydrology,   Walling- 
ford,  Oxfordshire,  UK    IAHS  Publication  ' 
1987  p  99-108,  3  fig,  18  ref. 

Descriptors:  "Water  pollution  sources,  'Snowmelt, 
•Acid  streams,  "Adirondack  Mountains,  "Acid 
rain  effects,  "Forest  hydrology,  "Path  of  pollut- 
ants, Sulfates,  Nitrates 

The  chemical  quality  of  precipitation,  snowpack, 
meltwater,  and  forest  floor  leachate  was  evaluated 
to  determine  the  impact  of  these  sources  on  stream 
acidification.  Solutes  in  the  snowpack  were  prefer- 
entially released  at  the  beginning  of  snowmelt 
causing  elevated  concentrations  of  acidity  and 
strong  acid  anions,  N03(-j  and  S04<-2j,  in  the 
meltwater;  these  decreased  rapidly  within  a  few 
days  as  the  melt  continued.  Stream  S04<-2)  con- 
centration was  relatively  constant  (140  meq/L) 
through  winter.  Groundwater  discharge  appears  to 
be  a  primary  control  of  the  stream  composition, 
because  the  stream  S04(-2j  concentration  was 
comparable  to,  or  slightly  lower  than  that  of 
groundwater  or  soil  water,  but  was  more  than 
double  that  of  meltwater  or  forest  floor  leachate. 
Nitrification  in  the  forest  floor  produced  2-3  times 
higher  acidity  (H-t-)  and  N03(-)  concentrations  in 
leachates  than  in  meltwater  Stream  H+  and 
N03(-)  concentrations  increased  during  late 
winter,  and  the  increases  are  attributed  to  the 
flushing  of  these  solutes  from  the  forest  floor 
through  the  soil  to  the  stream.  (See  also  W90- 
01432)  (Author's  abstract) 
W90-01441 


FOREST  INFLUENCE  ON  THE  SURFACE 
WATER  CHEMISTRY  OF  GRANITIC  BASINS 
RECEIVING  ACID  PRECIPITATION  IN  THE 
VOSGES  MASSIF,  FRANCE. 

Strasbourg- 1  Univ.  (France).  Inst,  de  Geologic 
A.  Probst,  B.  Fritz,  B.  Ambroise,  and  D.  Viville. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  109-120,  3  fig,  3  tab,  16  ref. 

Descriptors:  "Water  pollution  sources,  "France, 
"Acid  rain  effects,  "Path  of  pollutants,  "Forest 
hydrology,  "Soil  types,  Hydrogen  ion  concentra- 
tion, Neutralization,  Sulfates,  Nitrates. 

The  influence  of  acid  rain  on  the  chemistry  of 
surface  waters  in  two  small  basins  is  shown.  The 
basins  present  similar  altitudes  and  climates,  only 
one  is  forested,  and  the  forest  decline  has  been 
clearly  established.  In  both  basins,  rain  water  is 
polluted  by  acids  (H(  +  ),  S04(-2),  N03(-)).  This 
acid  input  is  neutralized  in  soils  but  the  efficiency 
of  that  neutralization  varies  from  one  basin  to 
another:  (a)  in  the  non-forested  basin,  the  alkalinity 
of  surface  water  dominates  the  anionic  charge,  (b) 
in  the  forested  basin,  the  strong  acid  anions  still 
dominate  the  anionic  charge  of  a  just  neutralized 
solution.  The  chemistry  of  surface  water  in  the 
forested  basin  cannot  be  explained  only  by  the 
incident  rainfall  and  its  partial  evaporation.  There 
appears  to  be  a  major  input  of  pollutant  through 
dry  deposits  in  throughfall.  (See  also  W90-014323) 
(Author's  abstract) 
W90-01442 


RUNOFF    AND    EROSION     IN    CLEARINGS 

FOLLOWING    CUTTING    OF    THE     HUMID 

TROPICAL     FOREST     (ECOULEMENTS     ET 

EROSION   SOUS   PRAIRIES   ARTIFICIELLES 

APRES  DEFRICHEMENT  DE  LA  FORET  TRO- 

PICALE  HUMIDE). 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Cayenne  (French  Guiana). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01443 


EFFECT  OF  CLEARCUTTING  ON  CHEMICAL 
EXPORTS   IN   LATERAL  FLOW   FROM   DIF- 
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FERING   SOIL   DEPTHS   ON   A   SUBALPINE 
FORESTED  SLOPE. 

Forest  Service,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01471 


DETERMINATION  OF  HYDROLOGICAL 
FLOW  PATHS  AND  ASSOCIATED  HYDRO- 
:hemistry  IN  FORESTED  CATCHMENTS 
N  CENTRAL  SCOTLAND. 

mperial  Coll.  of  Science  and  Technology,  London 

England). 

i.  S.  Wheater,  S.  J.  Langan,  J.  S.  Miller,  and  R.  C. 

;errier. 

N:   Forest   Hydrology   and   Watershed   Manage- 

nent.    International   Association   of  Hydrological 

iciences  Press,  Institute  of  Hydrology,  Walling- 

ord,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 

987.  p  433-449,  7  fig,  6  tab,  23  ref. 

)escriptors:  *RainfaIl-runoff  relationships,  *Water 
hemistry,  *Water  pollution  sources,  *Forest  wa- 
prsheds,  *Path  of  pollutants,  *Acid  rain,  *Runoff, 
low  pattern,  Precipitation,  Soil  water,  Monitor- 
lg,  Water  chemistry,  Throughflow,  Throughfall, 
temflow. 

.eplicated  experimental  plots  were  established  as 
art  of  an  acid  deposition  research  project  to  de- 
•rmine  hydrological  flow  paths  and  the  associated 
ydrochemistry.  Two  adjacent  forested  catch- 
lents  were  used  in  areas  of  similar  geology  but 
'ith  differing  tree  species,  soil  types  and  capacity 
>  sustain  a  fish  population.  Cut  soil  faces  were 
ied  to  sample  soil  water  throughflow  from  the 
iajor  soil  horizons.  Baseline  monitoring  of  accu- 
ulated  precipitation,  tree  throughfall  and  stem- 
dw,  and  soil  water  throughflow  was  carried  out 
fortnightly  intervals  on  these  plots,  some  of 
hich  were  instrumented  to  include  continuous 
cording  of  precipitation  and  soil  water  through- 
dw,  event  sampling  and  continuous  monitoring  of 
>il  moisture  dynamics  using  a  distributed  tensiom- 
er  network.  The  bulk  chemical  analyses  present- 
I  indicate  clearly  the  importance  of  canopy  ef- 
cts  and  the  similarity  in  response  of  the  dominant 
'C  horizon  throughflow  and  stream  chemistry. 
tie  three-dimensional  monitoring  of  soil  moisture 
ite  gives  important  insights  into  the  partial  re- 
onse  of  the  plot,  and  particularly  the  build  up  of 
)w  in  the  B/C  horizon.  (See  also  W90-01432) 
lUthor's  abstract) 
90-01472 


IPACT  OF  CONIFER  AFFORESTATION  ON 
ATER  QUALITY  IN  AN  UPLAND  CATCH- 
ENT  IN  SOUTHWEST  ENGLAND. 

ymouth  Polytechnic  (England).  Dept.  of  Geo- 
aphical  Sciences. 

G.  Williams,  J.  L.  Ternan,  and  M.  Kent. 
k  Forest  Hydrology  and  Watershed  Manage- 
:nt.  International  Association  of  Hydrological 
iences  Press,  Institute  of  Hydrology,  Walling- 
•d,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
87.  p  451-461,  3  fig,  1  tab,  20  ref. 

;scriptors:  *Acid  rain,  *Acidification,  *Water 
emistry,  *Water  pollution  sources,  *Forest  wa- 
sheds,  Surface  runoff,  *Soil  water,  Surface  flow, 
roughfall,  Stemflow,  Litterflow,  Spruce  trees, 
lute  concentrations. 

lute  concentrations  in  throughfall,  stemflow,  lit- 
flow,  soil  water  and  springs  were  monitored  in  a 
ca  spruce  (Picea  sitchensis)  forest  and  in  a  non- 
ested  area.  Analyses  of  stream  water  upstream 
I  downstream  of  the  afforested  area  revealed 
reased  solute  concentrations  resulting  from  en- 
iced  entrapment  of  atmospheric  salts  by  the 
es  and  increased  weathering  arising  from  the 
iduction  of  organic  acids  and  chelates  from  de- 
'ing  spruce  needles.  No  significant  difference  in 
dification  upstream  and  downstream  of  the 
est  was  observed.  It  was  concluded  that  release 
nutrients  from  litter  decomposition  balances  nu- 
:nt  uptake  and  the  release  of  base  cations  by 
athermg  buffers  the  system.  (See  also  W90- 
l32)  (Author's  abstract) 
•0-01473 


DISSOLVED  ORGANIC  CARBON  IN  FOREST- 
ED AND  CUTOVER  DRAINAGE  BASINS, 
WESTLAND,  NEW  ZEALAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-01476 


CARNATION  CREEK,  CANADA -REVIEW  OF 
A  WEST  COAST  FISH/FORESTRY  WATER- 
SHED IMPACT  PROJECT. 

Pacific  Forestry  Centre,  Victoria  (British  Colum- 
bia). 

E.  D.  Hetherington. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No  167 
1987.  p  531-538,  1  fig,  Href. 

Descriptors:  *Environmental  impact,  *Forest  hy- 
drology, *Water  quality,  *Rainfall-runoff  relation- 
ships, *Forest  watersheds,  "Logging,  "British  Co- 
lumbia, Salmon,  Fisheries,  Forest  management, 
Water  quality,  Groundwater,  Interagency  coop- 
eration. 

Carnation  Creek  is  a  small,  rainforest  salmon 
stream  located  on  the  west  coast  of  Vancouver 
Island,  British  Columbia.  In  1970,  a  16-yr  multi- 
agency  and  multi-disciplinary  project  was  initiated 
to  evaluate  the  effects  of  logging  and  silvicultural 
activities  on  the  Carnation  Creek  watershed  and 
communicate  the  results  to  managers  of  forests  and 
fish.  The  nature  and  results  of  the  project  are 
reviewed,  including  a  discussion  of  the  transfer  of 
research  findings,  their  application  by  resource 
managers,  and  the  significance  of  the  project  for 
fishery  and  forestry  management  in  coastal  British 
Columbia.  Peak  flows  and  water  yield  increased  in 
a  small  tributary,  groundwater  levels  were  higher 
and  there  were  minor  changes  in  water  quality. 
There  were  also  major  changes  in  stream  channel 
and  organic  debris  structure,  deterioration  of  fish 
habitat  and  spawning  gravel  quality  and  a  complex 
variety  of  effects  on  fish  growth  and  survival.  (See 
also  W90-01432)  (Author's  abstract) 
W90-01481 


AQUATIC  HUMIC  SUBSTANCES:  INFLU- 
ENCE ON  FATE  AND  TREATMENT  OF  POL- 
LUTANTS. 

Developed  from  a  symposium  sponsored  by  the 
Division  of  Environmental  Chemistry  of  the 
American  Chemical  Society  and  the  International 
Humic  Substances  Society  at  the  193rd  National 
Meeting  of  the  American  Chemical  Society, 
Denver,  Colorado,  April  5-10,  1987.  American 
Chemical  Society,  Washington,  DC.  1989.  Ad- 
vances in  Chemistry  Series  no.  219.  Edited  by  I.H. 
Suffet  and  Patrick  MacCarthy.  864p. 

Descriptors:  "Wastewater  treatment,  "Humic 
acids,  "Conferences,  "Fate  of  pollutants,  "Water 
pollution  treatment,  Water  pollution. 

Forty-five  papers  presented  at  a  symposium  on  the 
relationship  between  aquatic  humic  substances  and 
the  fate  and  treatment  of  pollutants  are  included  in 
the  volume.  The  papers  are  divided  into  the  fol- 
lowing categories:  Characterization,  environmental 
impacts,  interactions  in  natural  waters  with  organic 
contaminants,  interactions  in  natural  waters  with 
inorganic  contaminants,  influences  of  coagulation 
processes  on  water  treatment,  sorption  onto  acti- 
vated carbon-influences  on  water  treatment,  influ- 
ences of  ozonation  and  chlorination  processes  on 
water  treatment,  and  influences  of  ion-exchange 
and  membrane  processes  on  water  treatment.  (See 
W90-01492  thru  W90-01536)  (Peters-PTT) 
W90-01491 


CHARACTERIZATION  OF  A  STREAM  SEDI- 
MENT HUMIN. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  2K 

W90-01494 


Sources  Of  Pollution — Group  5B 

INTERACTIONS  OF  HAZARDOUS-WASTE 
CHEMICALS  WITH  HUMIC  SUBSTANCES. 

Missouri  Univ.,  Columbia.  Dept.  of  Chemistry. 
S.  E.  Manahan. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  83-92,  0  fig  1 
tab,  25  ref. 

Descriptors:  "Path  of  pollutants,  "Water  pollution 
treatment,  "Wastewater  treatment,  "Hazardous 
wastes,  "Humic  acids,  "Fulvic  acids,  "Fate  of  pol- 
lutants, "Chemical  precipitation,  "Leachates, 
Chemical  reactions,  Oxidation,  Organic  com- 
pounds, Aromatic  compounds,  Hydrocarbons, 
Heavy  metals,  Aluminum,  Waste  disposal,  Water 
pollution  prevention,  Metals. 

Hazardous-waste  chemicals  may  interact  in  a  vari- 
ety of  ways  with  humic  substances.  These  interac- 
tions include  solubilization  and  desolubilization  of 
metal  compounds  and  organic  compounds  by 
humic  substances,  precipitation  reactions,  and  oxi- 
dation-reduction phenomena.  All  three  major 
types  of  humic  substances-fulvic  acid,  humic  acid, 
and  humin-may  interact  with  hazardous-waste 
chemicals.  Among  the  more  important  classes  of 
hazardous  waste  chemicals  that  may  be  influenced 
by  the  presence  of  humic  substances  are  sparingly 
soluble  organic  compounds,  particularly  organoha- 
lides;  polycyclic  aromatic  hydrocarbons;  heavy 
metal  ions;  soluble  oxidants;  iron  compounds;  alu- 
minum compounds;  and  strong  acids  and  bases. 
The  interaction  of  humic  substances  with  hazard- 
ous-waste chemical  species  and  the  possible  uses  of 
humic  substances  for  the  treatment  of  such  chemi- 
cals is  discussed,  including  the  effects  of  humic 
substances  on  hazardous  waste  leachate  treatment 
(See  also  W90-01491)  (Author's  abstract) 
W90-01497 


BINDING  OF  NONPOLAR  POLLUTANTS  TO 
DISSOLVED  ORGANIC  CARBON:  ENVIRON- 
MENTAL FATE  MODELING. 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

G.  Caron,  and  I.  H.  Suffet. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  117-130,  3  fig, 

32  ref. 

Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Dissolved  solids,  "Organic  carbon,  "Humic 
acids,  Model  studies,  Sediments,  Solubility,  Inter- 
stitial water. 

Nonpolar  compounds  associate  with  organic 
carbon  in  the  environment.  The  interaction  be- 
tween pollutants  and  dissolved  organic  carbon  in 
natural  waters  is  not  as  well  defined  as  that  be- 
tween pollutants  and  sedimentary  organic  matter. 
The  limitations  of  experimental  techniques  and  ex- 
traction and  concentration  procedures  are  partially 
responsible  for  the  incomplete  description  of  pol- 
lutant-DOC  (dissolved  organic  carbon)  interac- 
tions. Despite  the  lack  of  complete  understanding 
of  the  phenomenon,  the  association  of  nonpolar 
compounds  with  natural  DOC  can  exert  a  signifi- 
cant influence  on  their  environmental  partitioning. 
Mathematical  models  of  environmental  behavior 
should  include  dissolved  organic  carbon  in  both 
overlying  and  sedimentary  interstitial  waters  as 
compartments  for  equilibrium  partitioning.  (See 
also  W90-01491)  (Author's  abstract) 
W90-01500 


WATER-SOLUBILITY  ENHANCEMENT  OF 
NONIONIC  ORGANIC  CONTAMINANTS. 

U.S.  Geological  Survey,  Denver  Federal  Center 

Denver,  CO  80225. 

D.  E.  Kile,  and  C.  T.  Chiou. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  131-157,  fig  12 

tab  5,  37  ref. 

Descriptors:  "Path  of  pollutants,  "Water  chemis- 
try, "Fate  of  pollutants,  "Chemical  reactions,  "Sol- 
ubility, "Humic  acids,  "Organic  compounds,  Mo- 
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lecular  structure,  Mathematical  analysis,  Fulvic 
acids,  Polychlorinated  biphenyls,  Hydrocarbons, 
Temperature  effects,  Suwannee  River,  Calcasieu 
River. 

Water-solubility  enhancement  of  selected  organic 

solutes  by  dissolved  organic  matter  was  studied  by 
using  a  variety  of  dissolved  soil  and  aquatic  humic 
materials,  commercial  humic  acids,  and  synthetic- 
organic  compounds.  The  solubility  enhancement  of 
relatively  water-insoluble  solutes  (e.g.,  polychlori- 
nated biphenyls  and  dichlorodiphenyltrichlorocth- 
ane)  by  natural  and  commercial  humic  materials  is 
accounted  for  by  a  partition-like  interaction  of  the 
solutes  with  the  nonpolar  organic  environment  of 
the  dissolved  organic  matter.  Solute-solubility  en- 
hancement is  minimal  when  poly(acrylic  acid)  and 
phenylethanoic  acid  are  used  as  dissolved  organic 
matter  species.  The  polarity,  size,  and  configura- 
tion of  the  dissolved  organic  matter  and  the  hydro- 
philicity  of  the  solute  are  controlling  factors  for 
solubility  enhancement.  Solubility  enhancement  is 
much  greater  with  commercial  humic  acids  than 
with  the  aquatic  humic  materials.  (See  also  W90- 
01491)  (Author's  abstract) 
W90-01501 


SORPTION  OF  CHLORINATED  HYDROCAR- 
BONS IN  THE  WATER  COLUMN  BY  DIS- 
SOLVED AND  PARTICULATE  ORGANIC  MA- 
TERIAL. 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

L.  L.  Henry,  I.  H.  Suffet,  and  S.  L.  Friant. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.   1989.  p  159-171,  fig  3, 

tab  5,  30  ref. 

Descriptors:  *Path  of  pollutants,  ""Water  chemis- 
try, 'Fate  of  pollutants,  *Chlorinated  hydrocar- 
bons, *Sorption,  *Humic  acids,  'Organic  com- 
pounds, Sediments,  Soil  types,  Leachates,  Surface 
water.  Biological  magnification,  Daphnia,  Solubili- 
ty, Partition  coefficients. 

Partition  coefficients  for  dissolved  and  particulate 
organic  material  and  five  organic  chemicals  were 
measured  in  surface  waters  and  leachates  from  soils 
and  sediments.  The  partition  coefficient  for  dis- 
solved organic  material  (Kdom)  was  measured  by 
using  changes  in  Daphnia  magna  dry-weight  bio- 
concentration  factors,  and  the  partition  coefficient 
for  particulate  organic  material  was  measured  by 
centrifugation.  The  results  showed  that  sorption  by 
dissolved  organic  matter  can  dominate  the  distribu- 
tion of  organic  chemicals  in  the  water  column  and 
affects  calculation  of  the  partition  coefficient  for 
particulate  organic  material  (Kpom).  The  linear 
relationship  of  log  Kdom  and  log  Kpom  values  to 
log  Kow  (octanol-water  partition  coefficient)  was 
similar  to  the  relationship  found  by  Kenaga  and 
Goring  for  soils  and  sediments.  This  resemblance 
indicates  that  organic  materials  in  the  water 
column,  soils,  and  sedimentary  material  sorb 
chemicals  by  a  similar  mechanism.  (See  also  W90- 
01491)  (Author's  abstract) 
W90-01502 


CHARGE-TRANSFER  INTERACTION  BE- 
TWEEN DISSOLVED  HUMIC  MATERIALS 
AND  CHLORANIL. 

State  Univ.  of  New  York  at  Syracuse.   Coll.  of 

Environmental  Science  and  Forestry. 

M.  E.  Melcer,  M.  S.  Zalewski,  J.  P.  Hassett,  and 

M.  A.  Brisk. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.   1989.  p  173-183,  6  fig, 

27  ref. 

Descriptors  *Path  of  pollutants,  'Pesticides, 
*Humic  acids,  'Chlorinated  hydrocarbons,  'Chlor- 
anil,  'Fate  of  pollutants,  'Chemical  reactions, 
Spectroscopy,  Charge  transfer,  Dissolved  solids. 
Organic  compounds 

Using  UV-difference  spectroscopy,  the  electron- 
donating  ability  of  humic  materials  has  been  estab- 
lished and  a  simple,  direct  method  for  measuring 
binding  constants   has  been   introduced.   Chloranil 


(2,3,5,6-tetrachloro-p-benzoquinone)     wai 

bined  with  Aldrich  humic  materials  and  two  dis- 
solved organii  mattei  samples  These  mixtures 
givi   risi   i"  .lull',  in  iIm   chloranil  290-nm  absorp- 

tiofl  I'. mil.  Spectra  ol  SUi  li  solutions  versu', 
anil  reference  contained  a  negative  peak  at  this 
wavelength  due  to  the  binding  interaction.  Binding 
with  the  Aldrich  humic  material  continued  to 
occur  over  a  period  of  several  weeks.  Binding  with 
the  dissolved  organic  materials  occurred  on  the 
order  of  a  few  hours.  A  charge-transfer  mechanism 
can  be  postulated  for  the  chloranil-humic  system 
and  for  similar  systems.  (See  also  W90-0 1491)  (Au- 
thor's abstract) 
W90-01503 


SORPTION  OF  ORGANOCHLORINES  BY 
LAKE  SEDIMENT  POREWATER  COLLOIDS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

P.  F.  Capel,  and  S.  J.  Eisenreich. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  185-207,  5  fig,  5 

tab,  71  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chlorinated  hydrocarbons,  'Humic  acids, 
'Lake  sediments,  'Interstitial  water,  Sorption,  Pol- 
ychlorinated biphenyls,  Pesticides,  Sediments,  Col- 
loids, Organic   compounds,   Diffusion  coefficient. 

Laboratory  and  field  experiments  have  shown  that 
distribution  coefficients  (Kd)  for  hydrophobic  or- 
ganic compounds  (HOC)  in  sediment-porewater 
environments  are  usually  in  the  range  of  1000  L/ 
kg.  These  values  are  100-1000  times  lower  than 
those  normally  measured  in  surface  waters  or  pre- 
dicted by  structure-activity  relationships.  The  re- 
duced KD  values  are  attributed  to  the  sorptive 
abilities  of  the  organic  colloids  in  the  porewater. 
The  sorption  of  HOC  in  sediments-porewaters  was 
indirectly  studied  by  examining  their  diffusion  in 
sediments.  The  processes  of  sorption  and  diffusion 
are  closely  related  for  HOC  in  sediments.  By  using 
an  experimental  sediment  purge  setup,  effective 
sediment  diffusion  coefficients  (D  eff)  of  10  to  the 
minus  8-10  to  the  minus  12  sq  cm/s  were  obtained 
for  a  series  of  chlorinated  pesticides  and  polychlo- 
rinated biphenyl  (PCB)  congeners  differing  in  their 
hydrophobicities.  Molecular  diffusion  of  dissolved 
HOC  dominates  fluxes  of  compounds  with  low-to- 
moderate  octanol-water  partition  coefficients 
(Kow),  whereas  colloid-associated  HOC  may 
dominate  total  diffusional  fluxes  out  of  sediments 
for  chemicals  with  a  high  Kow.  (See  also  W90- 
01491)  (Author's  abstract) 
W90-01504 


SORPTION  OF  BENZIDINE,  TOLUIDINE, 
AND  AZOBENZENE  ON  COLLOIDAL  OR- 
GANIC MATTER. 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
J.  C.  Means,  and  R.  D.  Wijayaratne. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  209-222,  6  fig,  2 
tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Estuaries,  'Sorption,  'Organic  compounds. 
Colloids,  Benzidine,  Toluidine.  Azobenzene,  Hy- 
drogen ion  concentration,  Molecular  structure. 
Thermodynamics. 

The  sorptive  behavior  of  natural  estuarine  colloids 
was  investigated  with  benzidine,  toluidine,  and 
azobenzene.  In  general,  the  curvilinear  equilibrium 
sorption  isotherms  were  well  represented  by  the 
Freundlich  equation,  with  1/n  values  of  0.72-1.00. 
Freundlich  sorption  constants  for  each  aromatic 
amine,  normalized  to  the  organic  carbon  content  of 
the  colloids  (Koc),  were  3420,  2010.  and  1390  at 
pH  7.9.  Sorption  was  largely  controlled  by  the 
aqueous-phase  pH,  with  sorption  constants  increas- 
ing as  pH  decreased  to  5.  An  attempt  was  made  to 
establish  to  what  extent  benzidine,  its  derivatives, 
and  azobenzene  as  related  to  their  molecular  struc- 
ture and  thermodynamic  properties  influence  the 
sorptive    process.    Interpretation    of  the   sorption 


data  allowed  certain  mechanistic  hypothec 
formulated    An  experimental  value  lor  o-toluidine 
75  pptn  at   pH   7  9   was  deler- 
1491)  (Author's  abstract; 
W90-O15O5 


I  I  I  I  '  IS  OI  HI  MIC  ACID  ON  IMF  ADSOKF- 
HON  OI  TETRACHLOROBIPHENYL  BY  KA- 
OLIN! IF. 

Michigan   Univ  ,  Ann  Arbor    Dept.  of  Chemical 

Engineering 

O   A    Keoleian,  and  R    I.  Curl 

IN:  Aquatic  Humic  Substances:  Influence 

and  Treatment  of  Pollutants   American  Chemical 

Society,  Washington,  DC.  1989  p  231-250,  7  fig,  2 

tab,  46  ref 

Descriptors  'Path  of  pollutants.  'Humic  acids, 
'Fate  of  pollutants,  'Polychlorinated  biphenyls, 
'Adsorption,  Kaohnitc,  Chemical  reactions.  Math- 
ematical analysis,  Mathematical  models 

Humic  acids  (HA)  can  affect  the  partitioning  of 
organic  contaminants  between  aqueous  and  sedi- 
ment phases  by  complexation  in  solution  and  ad- 
sorption of  the  contaminant-HA  complex  to  a 
mineral  surface.  The  objective  of  this  work  was  to 
elucidate  these  and  other  mechanisms,  using  C(14)- 
radiolabeled  2,2',4,4'-tetrachlorobiphenyl  (TeCB), 
a  filtered  humic  acid  preparation,  and  two  natural 
kaolinites  (KGA).  The  binary  interactions,  TeCB 
with  KGA,  HA  with  KGA,  and  TeCB  with  HA, 
were  studied  experimentally  at  25  C  and  pH  6.9. 
Isotherms  were  measured  for  the  TeCB-HA-KGA 
multicomponent  system  to  evaluate  adsorption  par- 
tition coefficients.  The  data  v/ere  fitted  satisfactori- 
ly, within  estimated  limits  of  uncertainty,  by  a 
model  that  assumes  noncompetitive  TeCB  and  HA 
adsorption  and  the  same  binding  constant  between 
free  TeCB  and  dissolved  or  adsorbed  HA  (See 
also  W90-01491)  (Author's  abstract) 
W90-01507 


METHODS  FOR  DISSOLVING  HYDROPHO- 
BIC COMPOUNDS  IN  WATER:  INTERAC- 
TIONS WITH  DISSOLVED  ORGANIC 
MATTER. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 
G.  R.  B.  Webster,  M.  R.  Servos,  G.  G.  Choudhry, 
L.  P.  Sarna,  and  D.  C.  G.  Muir 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington.  DC.  1989.  p  251-262,3  fig,  3 
tab,  32  ref. 

Descriptors:  'Path  of  pollutants,  'Water  chemis- 
try, 'Water  analysis,  'Pollutant  identification, 
'Fate  of  pollutants,  'Solubility.  'Hydrophobic 
compounds,  'Dissolved  solids,  'Humic  acids,  'Or- 
ganic matter.  Chemical  reactions. 

Variability  inherent  in  the  methods  used  to  dis- 
solve hydrophobic  compounds  in  water  is  particu- 
larly problematic  for  compounds  with  solubilities 
<  1  mg/L.  A  number  of  methods  have  been  de- 
scribed to  deal  with  these  problems  in  both  chemi- 
cal and  biological  systems.  Several  methods  make 
use  of  a  generator  column  or  fluidized  bed  of  solid 
support  coated  with  the  hydrophobic  compound. 
Water  (the  quality  of  which  is  often  not  well 
defined)  or  aqueous  solutions  of  dissolved  organic 
matter  (DOM)  can  be  pumped  through  the  column 
or  can  be  used  to  dilute  the  saturated  solutions  for 
experiments  involving  biota.  Other  methods  use  a 
variety  of  direct  addition  techniques  to  add  either 
the  compound  in  solution,  or  the  solid  or  liquid 
compound  itself,  to  water  or  aqueous  solutions  of 
DOM.  These  methods  are  described  and  criticaliy 
compared.  See  also  W90-01491)  (Author's  ab- 
stract) 
W90-01508 


BIOAVAILABILITY  AND  TOXICITY  OF 
METALS  AND  HYDROPHOBIC  ORGANIC 
CONTAMINANTS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
J.  F.  McCarthy. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
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and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  263-277,  3  fig, 
56  ref. 

Descriptors:  'Bioavailability,  Toxicity,  *Humic 
acids,  'Metals,  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Organic  compounds,  Amphipods,  Daphnia, 
Fish.  Solubility,  Hydrophobic  compounds.  Water 
pollution  effects. 

The  effect  of  humic  substances  on  the  availability 
and  toxicity  of  organic  and  inorganic  contaminants 
in  the  aquatic  environment  is  reviewed.  Organic 
contaminants  associated  with  humic  substances 
appear  to  be  essentially  unavailable  for  uptake  by 
amphipods.  daphnids,  and  fish.  Acute  toxicity  of 
these  compounds  is  also  diminished  proportionally. 
Because  the  affinity  of  organic  solutes  for  binding 
to  humic  substances  is  related  to  their  hydrophobi- 
city,  the  effect  of  humic  substances  is  significant 
only  for  compounds  with  octanol-water  partition 
coefficients  greater  than  10,000.  In  most  cases, 
association  of  toxic  metals  with  humic  substances 
reduces  the  uptake  and  toxic  effects  of  the  con- 
taminants. However,  complex  interactions  among 
the  toxicants,  humic  ligands,  other  transition 
metals  and  major  cations  in  solution,  and  the  carri- 
er proteins  on  biological  membranes  make  it  diffi- 
cult to  generalize  and  predict  any  reduction  in 
accumulation  and  toxicity  of  metals.  Humic  sub- 
stances may  have  secondary  effects  on  biota  uptake 
and  accumulation  of  toxicants  through  their  role  in 
altering  the  transport  and  fate  of  pollutants.  (See 
also  W90-01491)  (Author's  abstract) 
W90-01509 


GEOCHEMISTRY  OF  DISSOLVED  CHROMI- 
UM--ORGANIC-MATTER  COMPLEXES  IN 
NARRAGANSETT  BAY  INTERSTITIAL 
WATERS. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-01511 


INFLUENCES  OF  NATURAL  ORGANIC 
MATTER  ON  THE  ABIOTIC  HYDROLYSIS  OF 
ORGANIC  CONTAMINANTS  IN  AQUEOUS 
SYSTEMS. 

Colorado  School  of  Mines,  Golden.  Dept.  of 
Chemistry  and  Geochemistry. 
D.  L.  Macalady,  P.  G.  Tratnyek,  and  N.  L.  Wolfe. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  323-332,  3  fig,  1 
chart,  40  ref. 

Descriptors:  'Hydrolysis,  'Fate  of  pollutants, 
'Path  of  pollutants,  'Humic  acids,  'Organic 
matter,  Organic  compounds,  Chlorinated  pesti- 
cides, Dechlorination,  Kinetics,  Molecular  struc- 
ture. 

Investigations  that  attempt  to  provide  a  systematic 
understanding  of  the  role  of  natural  organic  matter 
in  aqueous  hydrolytic  reactions  of  anthropogenic 
organic  chemicals  are  reviewed.  In  particular,  the 
suggestion  that  humic  substances  exert  a  catalytic 
effect  on  a  wide  variety  of  hydrolytic  reactions  is 
evaluated  in  the  light  of  experimental  evidence. 
With  the  possible  exception  of  the  hydrolytic 
dechlorination  of  the  chloro-l,3,5-triazine  herbi- 
cides, available  data  do  not  support  the  idea  of  a 
general  catalytic  effect.  On  the  contrary,  more 
evidence  exists  for  an  inhibitory  role  than  for  one 
of  enhancement.  The  (limited)  experimental  evi- 
dence that  may  lead  to  an  understanding  of  the 
possible  role  of  natural  organic  matter  in  mediating 
abiotic  hydrolytic  reactions  is  discussed.  Several 
models  that  imply  a  general  effect  of  natural  organ- 
ic matter  on  the  kinetics  of  hydrolysis  are  outlined. 
(See  also  W90-01491)  (Author's  abstract) 
W90-01512 


SUNLIGHT-INDUCED  PHOTOCHEMISTRY 
OF  HUMIC  SUBSTANCES  IN  NATURAL 
WATERS:  MAJOR  REACTIVE  SPECIES. 

Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

W.  J.  Cooper,  R.  G.  Zika,  R.  G.  Petasne,  and  A. 


M.  Fischer. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society.  Washington.  DC.  1989.  p  333-362,  6  fig,  5 
tab,  136  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  chemis- 
try, 'Humic  acids,  'Photochemistry,  'Surface 
water,  Oxygen,  Chemical  reactions,  Organic  com- 
pounds. 

The  photochemical  formation  of  reactive  species, 
the  aqueous  electron,  singlet  oxygen,  organoper- 
oxy  radicals,  hydroxyl  radicals,  superoxide,  hydro- 
gen peroxide,  and  other  phototransients  are  re- 
viewed, and  the  effect  of  these  reactive  species  on 
the  fate  of  pollutants  is  discussed.  Most  likely,  the 
primary  source  of  most  of  these  reactive  species  is 
photochemical  reactions  involving  humic  sub- 
stances. (See  also  W90-01491)  (Author's  abstract) 
W90-01513 


AQUATIC  HUMIC  SUBSTANCES  AS 
SOURCES  AND  SINKS  OF  PHOTOCHEMI- 
CALLY  PRODUCED  TRANSIENT  REAC- 
TANTS. 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und    Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

J.  Hoigne,  B.  C.  Faust,  W.  R.  Haag,  F.  E.  Scully, 

and  R.  G.  Zepp. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  363-381,  7  fig,  3 

tab,  28  ref. 

Descriptors:  'Water  chemistry,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Photochemistry, 
'Humic  acids,  'Nitrates,  'Dissolved  solids,  Organ- 
ic matter,  Surface  water,  Kinetics,  Photoactiva- 
tion,  Degradation,  Solar  radiation,  Chemical  reac- 
tions. 

In  sunlit  surface  waters  aquatic  humic  substances 
and  nitrate  act  as  sensitizers  or  precursors  for  the 
production  of  photoreactants  such  as  singlet 
oxygen,  humic-derived  peroxy  radicals,  hydrogen 
peroxide,  solvated  electrons,  and  OH  radicals. 
Lifetimes  of  the  various  reactants  are  controlled  by 
their  reactions  with  aquatic  humic  substances  (OH 
radicals),  by  solvent  quenching  (singlet  oxygen), 
by  reactions  with  molecular  oxygen  (solvated  elec- 
tron), or  by  other  processes  (peroxy  radicals).  The 
steady-state  concentration  of  each  transient  formed 
during  solar  irradiation  was  determined  from  the 
apparent  first-order  disappearance  rate  of  added 
organic  probe  compounds.  The  probe  compounds 
used  had  selective  reactivities  with  the  individual 
transient  species  of  interest.  Effects  of  the  photor- 
eactants on  the  elimination  of  micropollutants  and 
on  chemical  transformations  of  dissolved  organic 
material  are  discussed.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01514 


EVALUATION  OF  EXTENT  OF  HUMIC-SUB- 
STANCE  REMOVAL  BY  COAGULATION. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Envi- 
ronmental and  Sanitary  Engineering. 
N.  Tambo,  T.  Kamei,  and  H.  Itoh. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  453-471,  16  fig, 
2  tab,  30  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
'Humic  acids,  'Organic  matter,  Alum,  Aluminum 
sulfate,  Chromatography,  Raw  water,  Dissolved 
solids,  Water  quality. 

A  functional  relationship  that  quantitatively  evalu- 
ates the  extent  of  removal  of  general  organic 
matter  from  water  has  been  developed,  on  the  basis 
of  gel  chromatographic  analysis  of  raw  water.  This 
functional  relationship  was  derived  by  comparison 
of  anion-exchange  gel  chromatograms  before  and 
after  coagulation  with  the  water-quality  indices  of 
dissolved  organic  carbon  and  absorbance  at  260 
nm.  Water  quality  after  coagulation  can  be  predict- 
ed by  the  use  of  such  functions  when  gel  chroma- 
tograms of  raw  water  have  been  evaluated.  The 


mechanism  of  organic-substance  removal  by  alumi- 
num coagulation  is  discussed  in  connection  with 
the  extent  of  removal.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01519 


FATE    AND    REMOVAL    OF    RADIOACTIVE 
IODINE  IN  THE  AQUATIC  ENVIRONMENT. 

Karlsruhe  Univ.   (Germany,   F.R.).   Engler-Bunte 

Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01526 


QUANTIFICATION  OF  LONG  TERM  TRENDS 
IN  ATMOSPHERIC  POLLUTION  AND  AGRI- 
CULTURAL EUTROPHICATION:  A  LAKE-WA- 
TERSHED APPROACH. 

Coventry    (Lanchester)    Polytechnic    (England). 

Dept.  of  Geography. 

I.  D.  L.  Foster,  and  J.  A.  Dearing. 

IN:  The  Influence  of  Climate  Change  and  Climatic 

Variability  on  the  Hydrologic  Regime  and  Water 

Resources.  International  Association  of  Hydrologi- 

cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 

lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 

168,  1987.  p  173-189,  6  fig,  4  tab,  40  ref. 

Descriptors:  'Air  pollution,  'Sediment  yield,  *Pa- 
leolimnology,  'Limnology,  'Agricultural  runoff, 
'Eutrophication,  Sedimentology,  Cores,  Quantita- 
tive analysis. 

A  multiple  lake  sediment  coring  exercise  applied  to 
two  lakes  is  used  to  derive  historical  sediment  yield 
information  for  the  English  Midlands  since  1765. 
These  data  are  used  in  conjunction  with  chemical 
extraction  techniques  to  budget  atmospherically 
derived  contaminants  and  agricultural  fertilizers 
accumulating  in  the  lake  sediments.  Comparison  of 
a  semi-natural  woodland  and  an  intensively  farmed 
landscape  shows  that  carefully  selected  lake-water- 
sheds can  be  used  to  provide  data  of  sufficient 
reliability  to  quantify  long  term  response  of  the 
environment  to  pollution  from  various  sources.  It 
is  argued  that  not  only  can  baseline  information  be 
rapidly  obtained  by  careful  analysis  of  lake  sedi- 
ment properties,  but  that  sufficiently  long  records 
may  be  obtained  in  order  to  quantify  the  response 
to  and  recovery  of  an  environment  from  different 
types  of  environmental  change.  It  is  concluded  that 
the  lake-catchment  should  be  recognized  as  an 
important  hydrological  framework  for  quantitative 
analysis.  (See  also  W90-01537)  (Author's  abstract) 
W90-01553 


MOBILITY  OF  RESIDUAL  PHASE  ORGANICS 
IN  THE  VADOSE  ZONE. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

B.  E.  Sleep,  and  J.  F.  Sykes. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  489-498,  9  fig,  16  ref. 

Descriptors:  'Soil  water,  'Path  of  pollutants, 
'Volatile  organic  compounds,  'Saturated  soils, 
'Model  studies,  'Vadose  zone,  Groundwater  pol- 
lution, Volatility.  Chlorinated  hydrocarbons,  Re- 
sidual organic  compounds. 

A  model  was  developed  to  characterize  the  trans- 
port of  volatile  organics  in  variably  saturated 
media.  Water  phase  flow  and  transport  and  density 
dependent  gas  phase  flow  and  transport  were  simu- 
lated. First  order  rate  expressions  using  overall 
rate  transfer  coefficients  were  employed  to  incor- 
porate dissolution  and  volatilization  of  immobilized 
residual  organic  compounds.  Partitioning  of  solute 
between  the  water  and  gas  phases  was  represented 
by  a  similar  rate  expression  based  on  Henry's  law. 
The  role  of  the  soil  gas  phase  in  increasing  subsur- 
face contamination  from  volatile  organics,  and  in 
dissipating  residual  amounts  of  these  compounds 
was  illustrated.  (See  also  W90-01590)  (Author's 
abstract) 
W90-01610 


101 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


DUTCH  NATIONAL  RKSKARCH  PRO- 
GRAMME ON  SEWERAGE  AND  WATER 
QUALITY. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-0I640 


PHOSPHORUS  CONTENT  OF  STORMWATER 
RUNOFF. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sicd- 
lungswasserwirtschaft. 
C.  Xanthopoulos,  and  H.  H  Hahn. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  381-389, 
3  tab,  8  ref. 

Descriptors:  'Urban  runoff,  *Storm  runoff,  'Phos- 
phorus, 'Water  pollution  sources,  'Urban  drain- 
age, Surface  runoff,  West  Germany,  Municipal 
wastewater,  Wastewater  treatment,  Sewers,  Path 
of  pollutants,  Drainage  systems,  Combined  sewer 
overflows,  Water  storage. 

The  intensification  of  wastewater  treatment  in  cen- 
tral municipal  treatment  plants  has  led  to  a  signifi- 
cant reduction  of  pollution  of  surface  waters  in  the 
Federal  Republic  of  Germany.  Stormwater  runoff, 
introduced  into  the  receiving  water  through  storm- 
water  sewers  of  separate  systems  or  through 
stormwater  discharges  from  combined  sewer  sys- 
tems (CSOs),  contribute  to  the  pollution  of  surface 
waters  more  frequently,  as  the  remaining  load  from 
wastewater  plants  is  reduced.  Therefore,  present 
pollution  control  focuses  on  the  proper  routing  and 
treatment  of  stormwater  runoff.  The  majority  of 
urban  drainage  systems  in  the  Federal  Republic  of 
Germany,  consist  of  CSOs;  the  presently  favored 
concept  of  pollution  control  entails  the  construc- 
tion of  storage  space  for  highly  polluted  storm 
water  runoff  and  subsequent  treatment  of  this  very 
polluted  fraction  of  the  total  runoff  in  the  munici- 
pal treatment  plant.  Many  such  systems  are  under 
construction  and  in  some  instances  intensive  meas- 
urement programs  are  under  way.  It  remains  to  be 
seen  how  effective  this  concept  really  is.  Storm 
water  runoff  modeling  on  the  basis  of  accurate 
data  for  calibration  and  verification  may  become  a 
powerful  tool  in  deciding  on  the  actual  efficiency 
(with  respect  to  type,  size  and  location)  of  such 
stormwater  storage  basins.  (See  also  W90-01612) 
(Lantz-PTT) 
W90-01655 


INFLUENCE  OF  INDUSTRIALIZATION  AND 
HYDROGEOLOGY  ON  THE  QUALITY  OF 
GROUND  AND  SURFACE  WATER  IN  BIELE- 
FELD (CASE  STUDIES). 

M.  Dummer,  and  L.  Van  Straaten. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  421-428. 
4  fig,  2  tab,  7  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution treatment,  'Industrial  development,  *Geo- 
hydrology,  'Groundwater  quality,  'West  Germa- 
ny, 'Urban  areas,  Bielefeld,  Groundwater  pollu- 
tion, Leachates,  Landfills. 

The  town  of  Bielefeld,  West  Germany,  has  devel- 
oped into  an  important  industrial  center  since  the 
middle  of  the  last  century.  This  has  influenced  the 
quality  of  ground  and  surface  water.  Surveys  of 
dumps,  abandoned  dumps  and  cases  of  groundwat- 
er contamination  by  hazardous  substances,  reveal 
the  importance  of  geohydrological  conditions.  Ex- 
tensive contaminant  plumes  are  only  to  be  found  in 
the  groundwater  of  the  Senne  sands  to  the  south- 
west of  Bielefeld,  originating  from  the  handling  of 
solvents  and  leachate  from  an  operational  dump.  In 
the  Herford  Lias  Basin  area,  the  surface  water  is 
more  endangered.  Here,  the  effects  of  household 
sewage  can  be  greater  than  those  of  dump  leach- 
ate The  costs  for  abandoned  dump  surveys  to 
establish  the  degree  of  danger,  and  plans  for  and 
actual  remedial  measures  conducted  between  1985 
and  1987,  ran  more  than  8  million  DM.  (See  also 
W90-01612)  (Lantz-PTT) 


W90-01659 


EFFECT   OF   URBANIZATION   ON    A   SHAL- 
LOW QUATERNARY  AQUIFER. 
Technische    Univ     Muenchen    (Germany,    F.R.) 
Lchistuhl  fuer  Hydrogeologie  und  Hydrochemie. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01664 


EFFECT  OF  URBANIZATION  ON  THE  HY- 
DROLOGICAL SYSTEM  AND  WATER  QUAL- 
ITY. 

Warsaw  Univ.  (Poland). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-0I665 


IMPACT  OF  AN  URBAN  AREA  ON  THE  HY- 
DROCHEMISTRY  OF  A  SHALLOW  GROUND- 
WATER (ALLUVIAL  RESERVOIR)  TOWN  OF 
NARBONNE,  FRANCE. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01667 


IMPACTS  OF  URBANIZATION  OF  THE 
GREATER  CAIRO  AREA  ON  THE  GROUND 
WATER  IN  THE  UNDERLYING  AQUIFER. 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01670 


RAPID  REMOVAL  OF  WATER:  A  DANGER 
FOR  ALL  BODIES  OF  WATER. 

Emschergenossenschaft  und  Lippeverband,  Essen 
(Germany,  F.R.). 
I.  V.  Stalmann. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  533-541, 
8  fig. 

Descriptors:  'Urban  runoff,  'Water  management, 
'Surface  water,  'Seepage  control,  Rivers,  Rainfall 
intensity,  Groundwater  recharge,  Overflow. 

Rain  water  discharge  from  mixed  sewerage,  affects 
the  quality  of  even  larger  rivers.  Rain  water  treat- 
ment is  one  method  for  coping  with  this  problem. 
Seepage,  can  also  reduce  a  large  quantity  of  rain 
water.  Small  streams  suffer  most  from  an  excess  of 
rain  water  discharge.  Instead  of  applying  measures 
to  increase  the  flow  capacity  of  the  streams,  a 
reduction  of  flow  by  seepage  in  suburban  areas, 
should  be  considered.  This  would  benefit  ground- 
water renewal,  increase  the  base  flow  in  the 
streams,  require  a  smaller  sewage  system,  and 
cause  fewer  problems  with  untreated  sewage  over- 
flows at  treatment  plants.  (See  also  W90-01612) 
(Lantz-PTT) 
W90-01672 


EFFECTS  OF  URBANIZATION  ON  WATER 
RESOURCES  IN  THE  WATERFORD  RIVER 
BASIN. 

Newfoundland    Dept.    of   the    Environment,    St. 

John's. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01674 


HYDROLOGICAL  IMPACT  OF  URBANIZA- 
TION-^ STUDY  OF  THE  PALMIET  RIVER  IN 
METROPOLITAN  DURBAN,  SOUTH  AFRICA. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01676 


GROUNDWATER      POLLUTION      BY      TIL- 
BURG'S  GAS  PLANT. 

Iwaco  B.V.,  Boxtel  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4C. 


W90-OI677 


IMPACTS  ON  GROUNDWATER  QUALITY 
AND  GROUNDWATER  I  SI  IN  A  HIGH  POP- 
ULATED AND  INDUSTRIALIZED  I  KHAN 
REGION. 

Technologieberatung   Grundwasser   und    L'mwelt 

Koblenz,  West  Germany 

For  primary  bibliographic  entry  see  Field  4C. 

W90-O1680 


CHEMICAL  AND  BIOLOGICAL  IMPACT  OF 
COMBINED  SEWER  OVERFLOWS  UPON  A 
WATER  REGULATION  DITCH  TYPICAL  I  OR 
URBANIZED  AREAS  IN  THE  NETHERLANDS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Miheu- 

hygiene,  Bilthoven  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4C 

W90-OI681 


WATER  AND  THE  URBAN  LANDSCAPES  IN 
THE  TROPICS:  THE  EXAMPLE  OF  LAGOS, 
NIGERIA. 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  3C. 
W90-01689 


GROUNDWATER  CONTAMINATION: 

SOURCES,     CONTROL,     AND     PREVENTIVE 
MEASURES. 

Albuquerque     City      Enviromental     Compliance 

Dept.,  NM. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01704 


LACKAWANNA  RIVER  PRIORITY  WATER 
BODY  SURVEY  REPORT  WATER  QUALITY 
STANDARDS  REVIEW. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01705 


INSTALLATION  RESTORATION  PROGRAM. 
STAGE  3:  MCCLELLAN  AIR  FORCE  BASE, 
SEMIANNUAL  INFORMAL  TECHNICAL 
REPORT. 

Radian  Corp.,  Sacramento,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01707 


MODELING  GROUNDWATER  TRANSPORT 
OF  DISSOLVED  GASOLINE. 

Argonne  National  Lab.,  IL. 

S.  C.  L.  Yin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-011981. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-880741-4,  (1988).  8p,  3  fig,  1 

tab,  12  ref.  DOE  Contract  W-31-109-Eng-38. 

Descriptors:  'Groundwater  movement,  'Gasoline, 
'Path  of  pollutants.  'Model  studies.  Solute  trans- 
port, Hydrologic  models,  Aquifers,  Groundwater 
pollution,  Benzene,  Xylene,  Organic  compounds. 
Hydraulic  conductivity,  Cleanup  operations. 

A  solute  transport  model  was  used  to  simulate 
aquifer  restoration  processes  for  groundwater  con- 
taminated by  dissolved  gasoline.  The  simulation 
results  were  used  to  evaluate  the  feasibility  and 
effectiveness  of  aquifer  restoration  by  pumping  out 
the  contaminated  water.  The  aquifer  restoration 
process  consists  of  a  single  well,  located  at  the 
center  of  the  contaminated  area,  that  pumps  the 
groundwater  at  constant  rates  of  400,  50,  and  5 
gallons  per  minute  (gpm)  for  three  aquifers  with 
hydraulic  conductivities  of  5000,  500.  and  50  gal- 
lons per  day/sq  ft  (gpd/sq  ft),  respectively.  The 
pumping  rates  were  selected  so  that  the  maximum 
well  drawdown,  after  20  years  of  pumping,  in  all 
three  cases  is  about  one  half  of  the  aquifer  thick- 
ness. The  modeling  results  indicate  that  the  time  of 
pumping  required  to  reduce  concentrations  of  ben- 
zene and  xylene  to  acceptable  levels  is  likely  to  be 
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many  years.  Even  for  the  case  with  the  highest 
hydraulic  conductivity,  it  would  take  4  and  12 
years,  respectively,  to  reduce  benzene  and  xylene 
concentrations  to  10  parts  per  billion.  In  general, 
the  pumping  periods  required  are  sensitive  to  hy- 
draulic conductivity  of  the  aquifer  and  retardation 
factors  of  the  hydrocarbons.  (Authors  abstract) 
W90-01710 


SUPERFUND  RECORD  OF  DECISION:  AMER- 
ICAN THERMOSTAT,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01712 


SUPERFUND  RECORD  OF  DECISION:  YORK 
OIL  COMPANY,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01714 


DATA  SUMMARY  FOR  TRINITROTOLUENE. 

Army  Medical  Research  and  Development  Com- 
mand, Fort  Detrick,  MD. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-01716 


SUPERFUND  RECORD  OF  DECISION:  EAU 
CLAIRE  MUNICIPAL  WELL,  WI. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01717 


SUPERFUND  RECORD  OF  DECISION:  L.A. 
CLARKE  AND  SON,  VA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01718 


rEMPORAL  TRENDS  OF  CONTAMINANTS 
RECORDED  IN  SEDIMENTS  OF  PUGET 
SOUND. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
E.  A.  Crecelius,  and  H.  C.  Curl. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008204. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA--15399,  March  1988.  Up,  4 
fig,  21  ref.  DOE  Contract  DE-AC06-76RL0  1830. 

Descriptors:  *Path  of  pollutants,  *Washington, 
'Fate  of  pollutants,  "Sediment  contamination, 
'Puget  Sound,  Chemical  analysis,  History,  Heavy 
netals,  Organic  compounds,  Synthetic  compounds, 
Arsenic,  Cadmium,  Copper,  Zinc. 

Puget  Sound  has  been  used  as  a  waste  disposal  site 
'or  more  than  100  years.  The  residence  time  (flush- 
ng  rate)  for  seawater  in  the  Sound  is  about  half  a 
year,  while  the  residence  time  of  particles  in  the 
water  column  is  generally  less  than  a  month.  Some 
}f  the  contaminants  discharged  to  the  Sound  are 
iither  attached  to  particulate  matter  or  sequestered 
3y  suspended  sediments  and  thus  accumulate  in  the 
Ine-grain  sediments.  Those  contaminants  that  tend 
:o  remain  dissolved  in  seawater,  such  as  arsenic 
[As),  cadmium  (Cd),  copper  (Cu),  and  zinc  (Zn), 
ire  transported  out  of  Puget  Sound  into  the  Pacific 
Dcean  The  temporal  trends  of  contamination  of 
:entral  Puget  Sound  inferred  from  the  chemical 
imposition  of  age-dated  sediment  cores,  indicate 
leavy  metal  and  hydrocarbon  contamination 
jegan  in  the  late  1800s,  reached  a  maximum  in  the 
•nid- 1900s  and  has  begun  to  decrease  in  the  last 
jecade.  Synthetic  organics  first  appear  in  sedi- 
nents  deposited  in  the  1930s  and  reach  a  maximum 
n  the  1950s.  Because  of  the  relatively  rapid  flushi- 
ng rate  and  rapid  sedimentation  rate  in  Puget 
Sound,  changes  in  contaminant  loading  will  result 
n  relatively  rapid  changes  in  surficial  sediment 
quality.  (Lantz-PTT) 
W90-01721 


CHEMICAL  CHARACTERISTICS  OF 

STREAMS  IN  THE  MID-ATLANTIC  AND 
SOUTHEASTERN  UNITED  STATES  (NATION- 
AL STREAM  SURVEY-PHASE  I).  VOLUME  I: 
POPULATION  DESCRIPTIONS  AND  PHY- 
SICO-CHEMICAL RELATIONSHIPS. 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Acid  Deposition,  Environmental 
Monitoring,  and  Quality  Assurance. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 19806. 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-88/02  la,  June  1988.  397p, 
134  fig,  45  tab,  186  ref,  4  append.  EPA  Contracts 
68-03-3249  and  68-02-3889. 

Descriptors:  *Data  collections,  *Water  chemistry, 
"Sulfates,  *Acid  rain,  "Streams,  "Water  quality, 
Acidic  water,  Chemical  analysis,  Hydrogen  ion 
concentration,  Water  pollution  sources. 

National  Stream  Survey  Phase  I  (NSS-I)  field  ac- 
tivities were  conducted  in  the  Mid-Atlantic  and 
Southeastern  U.S.  in  the  spring  of  1986  by  the  US 
EPA  as  part  of  the  National  Surface  Water  Survey 
and  the  National  Acid  Precipitation  Assessment 
Program.  The  Survey  employed  a  probability 
sample  of  500  stream  reaches  representing  a  region 
population  of  64,700  reaches  portrayed  as  blue 
lines  on  1:250,000  scale  maps  and  which  have 
drainage  areas  <  155  sq  km.  The  NSS-I  design 
allows  regional  extrapolation,  with  known  confi- 
dence, of  the  number  and  total  length  of  reaches 
with  specified  chemical  characteristics.  Excluding 
Florida,  the  Southeastern  subregions  of  the  NSS-I 
were  estimated  to  contain  very  few  acidic  reaches. 
Acidic  reaches  were  found  primarily  in  lowland 
reaches  of  Florida  and  the  Mid-Atlantic  Coastal 
Plain  and  in  upland  reaches  of  the  Mid-Atlantic 
subregions.  Sulfate  concentrations  were  markedly 
higher  in  the  Mid-Atlantic  than  in  the  Southeast. 
Acidic  reaches  were  classified  according  to  proba- 
ble sources  of  acidic  ions.  Analysis  of  ion  composi- 
tion and  evidence  of  stream  acidification  are  pre- 
sented. (Author's  abstract) 
W90-01727 


MONTHLY  RESULTS  OF  MEASUREMENTS, 
JULY  1987  (TABLEAUX  MENSUELS  DES  ME- 
SURES). 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88751857/ 
GAR,  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Report  SCPRI-RM-7-1987,  August 
1987.  54p,  20  ref.  In  French. 

Descriptors:  "Nuclear  powerplants,  "Path  of  pol- 
lutants, "Monitoring,  "Radioactive  wastes, 
"France,  Dusts,  Rainwater,  Surface  water, 
Groundwater,  Drinking  water,  Effluents,  Food 
chains,  Sediments. 

This  report  of  the  SCPRI  is  an  interpretation  of 
the  principal  results  concerned  with  the  monitor- 
ing of  the  path  of  environmental  radioactivity  in 
France:  atmospheric  dusts,  rainwater,  surface 
waters,  underground  water,  drinking  water, 
sewage  water,  food  chain  (milk,  vegetables,  fishes), 
seawater  around  nuclear  plant  sites  and  other  sites, 
and  sediments.  The  activities  of  various  radioiso- 
topes are  presented  in  tables.  The  results  of  special 
radiation  measurements  resulting  from  the  Cherno- 
byl accident  are  also  reported.  (Author's  Abstract) 
W90-01731 


MODELING  ESTIMATION  OF  THE  DISTRI- 
BUTION AND  FATE  FOR  CHEMICALS  IN 
THE  ENVIRONMENT  (MODELLHAFTE  ER- 
FASSUNG  UND  VORHERSAGE  DER  VERTEI- 
LUNG  UND  DES  VERBLEIBS  VON  VER- 
BRAUCHSCHEMIKALIEN  IN  DER  UMWELT). 
Umweltbundesamt,  Berlin  (Germany,  F.R.). 
R.  Frank,  W.  Kloepffer,  G.  Rippen,  and  W.  Ulrici. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A87-80529, 
Price  codes:  E07  in  paper  copy.  Contract  UFO- 
PLAN-Nr.  Report  UBA-FB-84-122.  December 
1984.  235p,  13  fig,  32  tab,  157  ref.  English  summa- 
ry- 


Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Model  studies,  Sensitivity  analysis,  Chemical 
analysis. 

A  comparison  between  the  Environmental  Model 
Segment  Approach  (EMSA)  and  other  models,  a 
sensitivity  analysis  of  EMSA  and  a  verification  of 
the  terms  used  in  these  models  is  presented.  The 
applicability  of  EMSA  is  shown  for  26  substances. 
A  new  approach  for  estimating  the  environmental 
concentrations  of  substances  which  are  primarily 
released  to  the  water  compartment  is  also  devel- 
oped. Part  II  describes  some  approaches  for  deriv- 
ing environmentally  important  properties  like  use 
pattern,  release  pattern,  production  volume,  etc., 
from  the  structural  formula  of  a  chemical  com- 
pound. However,  these  approaches  have  not  yet 
been  fully  developed.  (Author's  abstract) 
W90-01737 


SPREADING  OF  HAZARDOUS  SUBSTANCES 
IN  THE  SOUTHERN  GERMAN  BAY  AND  THE 
ELBE-ESTUARY  AFTER  DISCHARGE  FROM 
SHIPS.  AN  ECOLOGICAL  RISK  ASSESSMENT 
BY  NUMERICAL  MODEL  CALCULATIONS 
(AUSBREITUNG  VON  WASSERGEFAHRDEN- 
DEN  STOFFEN  IN  DER  SUDLICHEN  DEUTS- 
CHEN  BUCHT  UND  IM  ELBE-ASTUAR  NACH 
FREISETZUNG  DURCH  SCHIFFE). 
K.  C.  Duwe,  J.  Krohn,  K.  D.  Pfeiffer,  J.  C.  Reidel- 
Lorfe,  and  K.  C.  Soetje. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88750006/ 
GAR,  Price  codes:  A05  in  paper  copy,  A01  in 
microfiche.  Report  GKSS-87/E/18.  1987.  81p,  25 
fig,  34  ref.  English  summary. 

Descriptors:  "Hazardous  materials,  "Path  of  pol- 
lutants, "Fate  of  pollutants,  "Accidents,  "West 
Germany,  Ships,  Safety,  Model  studies,  Tracers, 
North  Sea,  Elbe  estuary,  Distribution. 

Based  on  realistic  assumptions  about  accidents  of 
ships  carrying  dangerous  goods,  the  spreading  of 
released  substances  is  estimated  with  numerical 
models  and  the  ecological  consequences  are  inves- 
tigated. Three  locations  have  been  chosen  that 
constitute  different  biotopes  and  are  distinguished 
by  frequent  shipping;  the  inner  German  Bight  of 
the  North  Sea  and  the  lower  Elbe  estuary  in  the 
brackish  water  zone  and  the  fresh  water  zone.  The 
spreading  of  substances  is  simulated  by  a  tracer 
method  that  is  based  on  the  results  of  three-dimen- 
sional baroclinic  and  barotropic  North  Sea  and 
estuary  models.  The  high  temporal  and  spatial 
variability  of  the  flow  field  causes  small  differences 
in  the  point  of  release  to  yield  large  variations  in 
the  concentration  distribution.  (Author's  abstract) 
W90-01738 


ION    BALANCE    IN    FOREST    ECOSYSTEMS 
(IONBALANCE  I  SKOV-KOSYSTEMER). 

Miljoestyrelsen,  Roskilde  (Denmark).  Luftforuren- 

ingslaboratoriet. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-01739 


SURVEY  ON  THE  EFFECT  OF  THE  DIS- 
CHARGE OF  WASTE  FROM  TITANIUM  DI- 
OXIDE PRODUCTION  IN  THE  GERMAN  BAY 
(HELIGOLAND  BAY),  (UEBERBLICK  UEBER 
AUSWIRKUNGEN  DER  VERKIAPPUNG  VON 
ABFAELLEN  AUS  DER  TITANDIOXIDPRO- 
DUKTION  IN  DER  DEUTSCHEN  BUCHT). 
Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 
(Germany,  F.R.).  Inst,  fuer  Kuesten-  und  Binnen- 
fischerei. 
V.  Dethlefsen. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81482/GAR,  Price  codes:  E07  in  paper  copy. 
Report  no.  95/1986.  1986.  45p,  19  fig,  3  tab,  48  ref, 
append.  In  German. 

Descriptors:  "Water  pollution  sources,  "Industrial 
wastes,  "Titanium  dioxide,  "Fish  physiology, 
"West  Germany,  "Water  pollution  effects,  Water 
pollution  control. 
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Sinn-  1969,  between  450,000  and  750,000  Ions  per 
annum  of  waste  from  titanium  dioxide  production 
has  been  discharged  in  a  sea  area  12  nautical  miles 
northwest  of  Heligoland.  Increased  heavy  metal 
contents  can  be  demonstrated  in  the  seawater,  sedi- 
ment and  in  the  outer  textures  of  the  fishes  (I.i- 
manda  limanda).  Fishes  from  the  immediate  vicini- 
ty of  the  discharge  area  for  waste  from  titanium 
dioxide  production  showed  increased  frequencies 
of  skin  tumors  and  epidermal  papilloma.  As  one 
cannot  exclude  that  there  is  a  causal  connection 
between  the  occurrence  of  increased  rates  of  illness 
and  the  dumping  of  waste  in  the  sea  area  of  the 
central  German  Bay  (Heligoland  Bay),  the  authori- 
ties responsible  for  waste  disposal  in  West  Germa- 
ny decided  that  this  discharge  should  be  reduced 
step  by  step,  so  that  it  would  finally  be  ended  in 
the  year  1989.  (Author's  abstract) 
W90-01744 


POLYURETHANE     FLEXIBLE     FOAM     OIL 

BARRIER  PRODUCTION  SYSTEM  FOR  THE 

PROTECTION  OF  HARBOURS,  SHORELINES, 

AND  AQUACULTURE  PROJECTS  (BARRIERE 

AUS    POLYURETHANWEICHSCHAUM    ZUM 

SCHUTZ   GEGEN    AUSLAUFENDES    ROHOL 

BEI  TANKER-HAVARIEN  BZW.  SUM  SCHUTZ 

VON   HAFEN,   STRANDEN   UND   AQUAKUL- 

TURANLAGEN). 

Aqua-Physik     Dr.     Dietzel,     Krefeld     (Germany, 

F.R.). 

K  .  Dietzel. 

Available    from    National   Technical    Information 

Service,  Springfield,  VA  22161   as  DE87753271/ 

GAR,   Price  codes:  A04  in  paper  copy,  A01    in 

microfiche.  Report  NP-7753271.  1987.  51p,  6  fig,  1 

table,  append.  English  summary. 

Descriptors:  *Oil  spills,  *Oil  pollution,  *Cleanup 
operations,  *Barriers,  Oil  tankers. 

Among  several  sponsored  projects  concerning  the 
combat  of  oil  pollution  a  method  and  a  prototype 
of  an  oil  barrier  production  system  has  been  devel- 
oped. This  method  produces  a  continuous  barrier 
of  flexible  polyurethane  foam  at  any  length  needed 
at  the  place  of  an  oil  spill,  off  board  a  ship,  for  the 
protection  of  harbors,  shorelines  or  aquaculture 
facilities.  The  modulus  system  permits  units  of  any 
size  needed  to  be  built.  The  production  speed  of  a 
barrier  is  independent  of  temperatures  and  weather 
conditions,  250-400  meters  per  hour;  a  method  and 
a  prototype  of  a  semiautomatic  sewing  device  for 
the  production  of  the  skin,  surrounding  the  floating 
element  made  up  of  flexible  polyurethane  foam. 
The  production  speed  for  this  type  of  skin  is  about 
1200  meters  a  day  (24  working  hours  per  day). 
(Author's  abstract) 
W90-01747 


FACTORS  AFFECTING  THE  OCCURRENCE 
OF  THE  LEGIONNAIRES'  DISEASE  BACTERI- 
UM IN  PUBLIC  DRINKING  WATER  SUP- 
PLIES. 

Pittsburgh  City  Water  Dept.  PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01756 


PATHWAYS  FOR  THE  PRODUCTION  OF  OR- 
GANOCHLORINE  COMPOUNDS  IN  THE 
CHLORINATION  OF  HUMIC  MATERIALS. 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

for  Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-OI758 


SOME  LIPOPHILIC  COMPOUNDS  FORMED 
IN  THE  CHLORINATION  OF  PULP  LIGNIN 
AND  HUMIC  ACIDS. 

Svenska  Traeforskningsinstitutet,  Stockholm. 

A   B.  McKague,  and  K.  P.  Kringstad. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  123-131,  1989.  5  fig,  2  tab,  23 

ref. 

Descriptors:  'Water  pollution  sources,  *Pulp 
wastes.  "Kraft  mills,  'Bleaching  wastes,  *Humic 
acids,  'Organic  compounds,  'Chlorination,  'Water 
treatment.   Drinking   water,    Potable   water.    Fatty 


acids,  Lipids,  Chemical  degradation.  Chemical 
properties. 

Lipophilic  compounds,  which  have  high  solubility 
in  f;il  and  low  solubility  in  water,  have  been  found 
to  persist  tor  many  years  and  to  accumulate  in 
aquatic  organisms  and  sediments  In  Sweden,  a 
number  of  steps  have  been  taken  to  reduce  the 
discharge  of  chlorinated  organics  from  the  pulp 
industry  Because  of  the  similarity  in  the  nature  of 
pulp  hgnin  and  humic  acid  and  the  possibility 
traces  of  chlorinated  lipophilic  compounds  may  Re- 
present in  drinking  water,  work  has  been  done  to 
identify  some  new  chlorinated  furanones  and  has 
revealed  some  previously  unrecognized  degrada- 
tion pathways  for  lignin  and  humic  acid.  For  the 
identification  of  lipophilic  compounds  in  spent 
bleach  liquors,  lipophilic  material  wa  concentrated 
by  preparative  reverse-phase  thin  layer  chromatog- 
raphy (RPTLC).  Lipophilic  material  was  analyzed 
by  gas  chromatography  with  electron  capture  and 
mass  spectrometry.  At  least  20  lipophilic  chlorinat- 
ed compounds  were  detected  in  the  spent  beach 
liquor,  including  furanones  2a,  2b  and  3.  Subse- 
quent analysis  of  spent  chlorination  liquor  from  a 
Swedish  pulp  mill  showed  significantly  smaller, 
but  still  detectable,  amounts  of  these  compounds. 
Traces  of  furanones  1-3  were  detected  by  gas 
chromatography/ECD  when  humic  acid  was 
chlorinated  under  different  pH  conditions  at  a 
carbon  concentration  of  70  mg/L  using  a  C12:C 
ratio  of  4:1.  The  effect  of  pH  was  most  clearly  seen 
in  the  case  of  the  two  major  compounds  1  and  2b. 
The  chlorinated  furanones  formed  only  in  trace 
amounts  during  the  chlorination  of  softwood  kraft 
pulp  and  humic  acid.  Even  small  quantities  were 
found  in  the  case  of  pulp  bleaching.  Although  it  is 
unlikely  the  furanones  found  in  this  study  consti- 
tute an  environmental  hazard  in  receiving  waters, 
their  significance  with  respect  to  drinking  water  is 
unknown.  (See  also  W90-01750)  (Friedmann-PTT) 
W9O-0176O 


MULTICOMPARTMENT  MODEL  OF  SUS- 
PENDED MATTER  TRANSPORT  IN  SURFACE 
BODIES  OF  WATER  (MULTIKOMPARTI- 
MENT-MODELL  FUR  DEN  TRANSPORT  VON 
STOFFEN  IN  OBERFLAECHENGEWAESERN). 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Projektgruppe  Umweltgefaehrdungsponteniale 
von  Chemikalien. 
R.  Brueggemann,  and  B.  Muenzer. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88754300, 
Price  codes:  E14  in  paper  copy.  Report  GSF-33/ 
87,  December  1987.  152p,  28  fig,  25  tab,  45  ref.  In 
German. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
'Model  studies,  'Sediment  transport,  Flow  charac- 
teristics, Flow  profiles,  Suspended  solids.  Chemical 
transport.  Mixing. 

The  EXWAT  model  describes  typical  processes  in 
flowing  bodies  of  water,  e.g.  volatilization,  sorp- 
tion to  suspended  matter  sorption  to  the  sediment 
matrix,  degradation  reactions,  transport  in  the  form 
of  dissolved  particles,  transport  in  the  form  of 
particles  bound  to  suspended  matter,  and  stratifica- 
tion processes  in  the  sediment  layer.  The  model 
describes  a  segment  of  river  through  which  water 
flows  at  a  given  volume  flow  rate.  The  segment 
comprises  two  compartments,  i.e.  a  fluid  compart- 
ment containing  the  moving  water  and  suspended 
matter,  and  the  sediment  compartment  consisting 
of  pores  and  a  solid  matrix  which  is  assumed  to  be 
stationary.  The  sediment  compartment  in  the 
model  consists  only  of  the  top  sediment  layer, 
which  is  considered  to  be  well  mixed.  The  fate  of  a 
chemical  substance  in  the  deeper  sediment  layers  is 
described  by  the  sediment  stratification  rate.  The 
descriptors  used  in  EXWAT,  as  in  the  other  sub- 
models of  E4CHEM,  take  into  account  the  hazard- 
ousness  specifications  of  the  Chemical  Substances 
Act.  (Author's  Abstract) 
W90-01775 


EXTINT--COMBINATION  OF  THE  SINGLE- 
MEDIUM  MODELS  EXSOL,  EXWAT,  AND 
EXAIR      TO      A      MULTI-MEDIA      MODEL 


(EXTINT--VERKNUEPFUNC  DEB  SINGLE 
MEDIUM-MODELLE  EXSOL,  EXWA1  i  ND 
EXAIR  /.I    EINEM  MULTI-MEDIA-MODI  LL), 

Gesellschaft  fuer  Strahlen-  und   Umwelrfortcbunc 

m.b.H.    Muenchen.   Neuherberg   (Germany,    I    RJ 

Projektgruppe  Umweltgefaehrdungsponleniale 

von  Chemikalien. 

K     Iienkle,  I)   Muen/er.  M    Matthies,  and  R 

Brueggemann. 

Available    from    National    Technical    Information 

Service,     Springfield,     VA    2216!     as    Til 

80840/GAR,    Price    code       I  09    in    paper    copy. 

I   FOPLAN-Nr  Contract    Report  GSF-32 

cembcr    1987.    62p,   9   fig,    3   tab,    5   ref.    English 

summary. 

Descriptors  'late  of  pollutants.  'Path  of  pollut- 
ants, 'Hazardous  materials,  'Mathematical  models, 
Soil,  Water,  Air,  Chemical  composition. 

Mathematical  models  which  consider  the  most  rel- 
evant environmental  transport  and  transformation 
processes,  were  developed  for  the  description  of 
the  environmental  fate  of  chemicals.  Three  models 
regarding  the  behavior  in  soil  (EXSOL),  surface 
waters  (EXWAT)  and  lower  troposphere 
(EXAIR)  together  with  another  model  (EXINT) 
which  describes  the  exchange  processes  between 
these  three  media  form  the  core  of  a  system  for 
exposure  estimations.  Two  further  models  are 
available  for  special  situations.  For  estimating  eco- 
toxicological  effects,  use  is  made  from  toxicologi- 
cal  single-species-tests  (ETTOX)  The  release  from 
the  technosphere  into  the  three  media;  soil,  water 
and  air  is  determined  from  the  production  volume 
and  the  use  pattern  (RLTEC).  Environmental 
hazard  potentials  are  derived  from  release,  fate  and 
effect  potentials,  and  applied  to  priority  setting 
among  existing  chemicals.  For  this  purpose,  the 
models  and  the  decision  aids  are  combined  in  a 
computer  program  E4CHEM  (Exposure  and  Eco- 
toxicity  Estimation  for  Environmental  CHEMi- 
cals).  By  means  of  E4CHEM,  descriptors  of  the 
environmental  hazard  are  calculated  from  sub- 
stance data  with  predetermined  environmental 
conditions.  The  descriptors  are  defined  in  order  to 
correspond  with  the  selection  criteria  of  the 
German  Chemicals  Act.  The  final  results  of  the 
calculations  are  lists  of  chemicals  in  the  order  of 
increasing  hazard.  (Author's  Abstract) 
W90-01781 


SCIENTIFIC-TECHNICAL  DEMANDS  FOR 
THE  SANITATION  OF  CONTAMINATED 
SITES-PART  I:  WORKING-OUT  A  VALU- 
ATION SCHEME  FOR  MIGRATION  BEHAV- 
IOR OF  SUBSTANCES  UNDERGROUND  (NA- 
TURWISSENSCHAFTLICH-TECHNISCHE  AN- 
FORDERUNGEN  AN  DIE  SANIERUNG  KON- 
TAMINIERTER  STANDORT--TEIL  I:  ERAR- 
BEITUNG  EINES  SCHEMAS  ZUR  BEWER- 
TUNG  DES  MIGRATIONSVERNALTENS  VON 
STOFFEN  IM  UNTERGRUND). 
Umweltbundesamt.  Berlin  (Germany,  F.R.). 
T.  Dartmont. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A87- 
80469/GAR,  Price  codes:  E07  in  paper  copy.  Con- 
tract UFOPLAN-Nr.  Report  UBA-FB-85-045/1. 
April  1985.  149p,  55  fig,  16  tab,  121  ref.  English 
summary. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Water  pollution  control,  'Water  pollu- 
tion prevention,  Model  studies,  Chemical  trans- 
port. 

According  to  their  behavior  underground,  differ- 
ent water-endangering  substances  result  in  differ- 
ent dangers.  Following  the  biological-toxic  evalua- 
tion of  water-endangering  substances,  a  general 
substance  specific  behavior  evaluation  model  was 
developed.  The  most  important  premise  is  the  re- 
striction of  the  various  physio-chemical  data  to  a 
pragmatic  manageable  system.  Preventive  meas- 
ures are  necessary  to  protect  the  groundwater.  A 
generalized  behavior  valuation  model  presents  a 
basis  on  which  to  formulate  an  appropriately 
graded  category  of  technical  and  administrative 
demands  to  this  purpose.  (Author's  Abstract) 
W90-01791 
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LEACHING  OF  METALS  FROM  PEAT  FLY 
^SHES  (UTLAKNING  AV  METALLER  UR 
rORVFLYGASKA). 

/altion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 

and). 

If.  Wahlstrom,  and  V.  Pohjola. 

Available    from    National    Technical    Information 

Service.  Springfield,  VA  22161  as  DE88751090/ 

3AR,   Price  codes:   A07  in  paper  copy.   Report 

/TT-TUTK-483.  May  1987.  149p.  23  fig,  32  tab, 

2  ref,  6  append.  English  summary. 

Jescriptors:  *Water  pollution  sources,  *Fly  ash, 
Leaching,  'Landfills,  Peat  fly  ash,  Coal  fly  ash, 
Chemical  analysis,  Solubility,  Toxicity,  Column 
ests.  Lysimeter  tests,  Batch  tests. 

"he  long  term  impact  from  fly  ash  on  a  landfill 
vas  studied  by  using  batch  leaching  tests,  column 
;aching  tests,  and  large  scale  lysimeter  leaching 
ssts.  The  study  used  also  ecotoxicological  testing 
if  the  leachates.  The  water-soluble  part  of  the  fly 
shes  was  about  2  to  3  per  cent.  The  major  compo- 
ents  of  the  leachates  were  sulfate,  potassium, 
odium,  calcium  and  chloride.  Only  small  amounts 
f  trace  elements,  mainly  arsenic,  molybdenum, 
nd  iron,  were  leached.  No  substantial  difference 
etween  the  two  types  of  fly  ashes  (peat  and  coal) 
/as  noticed.  The  water-soluble  amounts  of  the 
race  elements  varied  strongly  for  the  different  fly 
shes.  The  pH-values  of  the  leachates  were  neutral 
r  alkaline  and  remained  constant  during  the  shake 
rocedure.  The  concentrations  in  leachates  de- 
reased  rapidly  as  a  function  of  the  increase  of 
:aching  water  to  the  columns  and  the  lysimeters. 
'he  leachates  from  the  columns  and  lysimeters 
flowed  very  small  toxic  effects  in  the  ecotoxicolo- 
ial  tests.  The  toxic  effects  were  highest  in  the 
litial  leachate  fractions.  The  leaching  behavior, 
specially  in  the  column  leaching  test  and  the 
/simeter  leaching  test,  was  similar  for  the  fly 
shes.  The  results  from  the  batch  leaching  test, 
hich  gave  less  detailed  information  on  the  leach- 
ig  behavior,  agreed  well  with  the  results  from  the 
olumn  leaching  test  and  the  lysimeter  leaching 
:st.  This  indicates  that  laboratory  tests,  i.e.  batch 
nd  column  tests,  can  well  be  used  to  predict  the 
:aching  of  components  from  fly  ashes.  (Author's 
.bstract) 
/90-01792 


MVESTIGATION  OF  THE  MIGRATION  OF 
[ARMFUL  ORGANIC  SUBSTANCES 

HROUGH  MINERAL  SEALS  BY  MEANS  OF 
ADIOACTIVE  TRACERS  (UNTERSUCHUNG 
>ER  MIGRATION  VON  ORGANISCHEN 
CHADSTOFFEN  DURCH  MINERALISCHE 
ICHTUNGEN  MITTELS  RADIOAKTIVER 
RACER). 

uhr  Univ.,  Bochum  (Germany,  F.R.).  Lehrstuhl 
ler  Grundbau  und  Bodenmechanik. 
'..  L.  Jessberger,  and  J.  Buderus. 
vailable  from  National  Technical  Information 
srvice,  Springfield,  VA  22161  as  DE88751233/ 
AR,  Price  codes:  A08  in  paper  copy,  A01  in 
licrofiche.  Report  NP-8751233.  December  1986. 
SOp,  31  fig,  8  tab,  15  ref,  15  append. 

descriptors:  'Radioactive  tracers,  *Waste  disposal, 
jroundwater  pollution,  'Leachates,  'Landfills, 
sealants,  Silt,  Bentonite,  Autoradiography,  Re- 
living counter. 

i  the  basic  sealing  of  deposits  of  rubbish,  the  long 
rm  chemical  stability  of  the  clay  minerals  used 
id  the  pore  cements  to  chemical  solutions  is  the 
:cisive  factor  for  sealing  against  groundwater, 
wo  different  mineral  sealing  materials  were  se- 
cted,  a  natural  silt  soil  and  a  bentonite  cement/ 
nd  mixture,  in  order  to  examine  the  effects  on  the 
aw  values  of  organic  test  liquid  for  the  samples. 
he  integration  behavior  was  observed  by  means 
?  radioactive  tracers,  where,  in  order  to  measure 
le  distribution  of  radioactivity,  an  auto-radio- 
"aphic  method  and  an  evaluation  using  a  local 
solving  counter  tube  were  used.  (Author's  Ab- 
ract) 
'90-01793 


ARNING     SYSTEM     COMPATIBLE     WITH 
ANDOMLY    TIMED    POLAR    SATELLITES: 


DEVELOPMENT    ALTERNATIVES    FOR    OIL 
SPILL  WARNING  SYSTEMS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01822 
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CHANGES   IN   STRATIFICATION   IN   ONON- 
DAGA LAKE,  NEW  YORK. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00974 


EFFECTS  OF  FOREST  HERBICIDE  APPLICA- 
TIONS ON  STREAMWATER  CHEMISTRY  IN 
SOUTHWESTERN  BRITISH  COLUMBIA. 

British   Columbia   Univ.,   Vancouver.   Faculty   of 

Forestry. 

M.  C.  Feller. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,  p  607-616,  June  1989.  2  fig,  4  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Herbicides,  'Forest  management, 
'Streams,  'Glyphosate,  Secondary  effects,  Ni- 
trates, Phosphates,  Sulfates,  Ammonia,  Sodium, 
Potassium,  Calcium,  Chlorides,  Silica. 

The  herbicide  glyphosate  was  applied  to  portions 
of  two  watersheds  in  southwestern  British  Colum- 
bia to  kill  vegetation  that  was  competing  with 
Pseudotsuga  menziesii  (Douglas-fir)  plantations. 
This  application  had  little  significant  effect  on 
streamwater  chemistry  (K(  +  ),  Na(  +  ),  Mg(2  +  ), 
Ca(2  +  ),  Cl(-),  N03(-),  NH4(  +  ),  P04(3-),  S04(2-), 
and  Si02  concentrations,  electrical  conductivity, 
and  pH)  when  vegetation  cover  in  a  watershed 
was  reduced  by  4%,  but  had  significant  (P  <0.05) 
effects,  which  lasted  for  at  least  five  years,  when 
cover  was  reduced  by  43%.  In  this  case,  most 
parameters  increased  in  value  following  the  appli- 
cation, with  K(  +  )  and  Mg(2  +  )  concentrations  and 
pH  values  exhibiting  the  most  prolonged  increases 
and  N03(-)  concentrations  exhibiting  the  greatest 
percentage  increases.  Sulfate  and  dissolved  Si02 
concentrations  decreased  following  the  applica- 
tion. Streamwater  chemical  fluxes  were  less  signifi- 
cant and  no  decreases  were  observed.  Forest  man- 
agement induced  losses  of  N03-N  in  streamwater 
during  the  first  five  post-treatment  years  in  the 
study  area  decreased  in  the  order:  herbicide  appli- 
cation (approximately  40  kg/ha)  >  clearcutting 
and  slashburning  (approximately  20  kg/ha)  > 
clearcutting  (approximately  10  kg/ha).  In  water- 
sheds similar  to  those  of  the  study  area,  herbicide 
application  is  likely  to  have  a  greater  impact  on 
streamwater  chemistry,  in  general,  than  would 
clearcutting  or  clearcutting  followed  by  slashburn- 
ing. (Author's  abstract) 
W90-00976 


EFFECTS  OF  PLACER  MINING  DISCHARGE 
ON  HEALTH  AND  FOOD  OF  ARCTIC  GRAYL- 
ING. 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 
banks. 

J.  B.  Reynolds,  R.  C.  Simmons,  and  A.  R. 
Burkholder. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  625-635,  June  1989.  EPA  Project  no.  808340- 
01.  5  fig,  4  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Placer 
mining,  'Sedimentation,  'Mine  wastes,  'Grayling, 
'Fishkill,  Streams,  Alaska. 

During  the  summer  of  1982,  1983,  and  1985,  the 
effects  of  placer  mining  sedimentation  were  as- 
sessed on  Arctic  grayling,  Thymallus  arcticus,  in 
the  headwaters  of  Birch  Creek,  northeast  of  Fair- 
banks, Alaska.  Differences  were  compared  be- 
tween two  streams  (one  that  was  undisturbed  and 
one  with  mining  activity  upstream)  near  the  con- 
fluences. Studies  of  caged  fish  demonstrated  that,  if 
grayling  could  not  escape  from  streams  carrying 
mining  sediments,  they  would  either  die  at  high 


Effects  Of  Pollution — Group  5C 

rates  (sac  fry)  or  suffer  gill  damage,  starvation,  and 
slowed  maturation  (age-0  fingerlings  and  age-2  ju- 
veniles). Indirect  effects  of  sedimentation,  through 
loss  of  summer  habitat  for  feeding  and  reproduc- 
tion, may  more  severely  affect  grayling  population 
than  the  direct  effects  of  sedimentation  on  the 
health  and  survival  of  individual  fish.  (Author's 
abstract) 
W90-00978 


ACUTE  SENSITIVITY  OF  EARLY  LIFE 
STAGES  OF  FATHEAD  MINNOW  (PIME- 
PHALES  PROMELAS)  TO  ACID  AND  ALUMI- 
NUM. 

Johns  Hopkins  Univ.,  Laurel,  MD. 
R.  E.  Palmer,  R.  J.  Klauda,  M.  A.  Jepson,  and  E. 
S.  Perry. 

Water  Research  WATRAG,  Vol.  23,  No.  8,  p 
1039-1047,  August  1989.  6  fig,  1  tab,  35  ref.  DNR 
Contract  PR86-070-02. 

Descriptors:  'Acid  rain  effects,  'Fathead  min- 
nows, 'Bioassay,  'Aluminum,  'Hydrogen  ion  con- 
centration, Hardness,  Life  stages,  Toxicity,  Mortal- 
ity. 

Fathead  minnow  (Pimephales  promelas)  1-d  post 
hatch  larvae,  12-d  post-hatch  larvae,  and  4-wk 
post-hatch  juveniles  were  exposed  to  combinations 
of  acid  and  inorganic  aluminum  (Al)  for  96  h  in  the 
laboratory.  Life  stages  were  exposed,  under  flow- 
through  conditions,  to  four  nominal  pH  levels:  4.5, 
5.5,  6.5,  7.5  (control)  and  five  nominal  Al  concen- 
trations: 0  (control),  50,  100,  200,  400  micrograms/ 
L  in  freshwater  with  a  total  hardness  of  20-24  mg/ 
L  as  CaC03.  Theoretical  speciation  of  the  meas- 
ured total  dissolved  monomeric  Al  was  performed 
in  order  to  estimate  the  toxic  forms  of  Al.  The 
ranking  of  life  stage  sensitivities  to  acid  alone  was 
1-d  larvae,  most  sensitive,  followed  by  12-d  larvae 
and  juveniles.  At  pH  4.5,  all  three  stages  exhibited 
100%  mortality  in  all  Al  treatments  and  controls. 
At  pH  5.5,  90-100%  mortality  occurred  in  all  but 
the  50  micrograms/L  Al  treatment  and  the  no  Al 
control.  At  that  pH,  hydroxoid  species  of  Al  were 
the  predominate  forms  of  the  total  dissolved  mono- 
meric aluminum.  At  pH  6.5  and  7.5,  Al  was  not 
toxic  to  the  1-d  larvae  and  juveniles,  but  the  mor- 
tality of  12-d  larvae  exposed  to  Al  (predominately 
hydroxy  species)  ranged  from  18  to  68%  with  no 
clear  dose  response.  (Author's  abstract) 
W90-01004 


MORPHOLOGICAL  VARIATION  OF  ELLIP- 
TIO  COMPLANATA  (BIVALVIA:  UNIONIDAE) 
IN  DIFFERING  SEDIMENTS  OF  SOFT- 
WATER  LAKES  EXPOSED  TO  ACIDIC  DEPO- 
SITION. 

University  of  Western  Ontario,  London.  Dept.  of 
Zoology. 

S.  G.  Hinch,  L.  J.  Kelly,  and  R.  H.  Green. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  67, 
No.  8,  p  1895-1899,  August  1989.  2  fig,  2  tab,  33 
ref. 

Descriptors:  'Clams,  'Acidic  water,  'Acid  rain 
effects,  'Water  chemistry,  'Lake  sediments,  Ellip- 
tic Shell  morphology,  Alkalinity,  Conductivity, 
Hydrogen  ion  concentration,  Water  depth,  Turbu- 
lent flow,  Correlation  analysis,  Principal  compo- 
nent analysis. 

Clam  shell  morphology  was  related  to  lake  water 
chemistry  and  sediment  properties  for  Elliptio 
complanata  from  40  south  central  Ontario  lakes. 
Principal  component  analyses  described  the  major 
trends  in  the  environment  data.  Relationships  be- 
tween shell  morphology  and  the  environmental 
trends  were  ascertained  through  a  canonical  corre- 
lation analysis.  Thicker  shells  were  related  to  in- 
creasing alkalinity,  conductivity,  and  pH,  suggest- 
ing that  shell  formation  is  favored  in  well-buffered 
habitats  that  are  not  affected  by  acidic  deposition. 
It  was  also  determined  that  narrow  shells  were 
related  to  coarse  sediment  in  deeper  water.  This 
pattern  of  variation  in  shell  morphology  may  be 
adaptive  because  streamlined  shells  would  better 
enable  clams  to  maintain  their  position  in  turbulent 
habitats.  The  water  chemistry  and  sediment  prop- 
erty correlates  with  shell  morphology  were  inde- 
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pendent  with  each  other.  Any  attempt  to  use  un- 
ionid  shells  as  long-term  indicators  of  changes  in 
environmental  water  chemistry  must  be  preceded 
by  consideration  of  other  habitats  such  as  water 
turbulence,  sediment  type,  and  depth.  (Author's 
abstract) 
W90-0I012 


LETHAL  AND  SUBLETHAL  TOXICITY  OF  4- 
NONYLPHENOL  TO  THE  COMMON  MUSSEL 
(MYTILUS  EDULIS  L). 

Kristenebergs  Marinbiologiska  Station,  Fiskebacks- 

kil  (Sweden). 

A.  Granmo,  R.  Ekelund,  K.  Magnusson,  and  M. 

Berggren. 

Environmental  Pollution  ENPOEK,  Vol.  59,  No. 

2,  p  115-127,   1989.  4  fig,   I   tab,  29  ref.  National 

Environmental        Protection       Board       contract 

5312147-1. 

Descriptors:  *Mytilus,  "Phenols,  'Toxicity, 
♦Water  pollution  effects,  Fertilization,  Nonyl- 
phenol,  Embryonic  growth  stage. 

The  toxicity  of  nonylphenol  to  the  common  mussel 
(M.  edulis)  was  determined  in  both  semistatic  and 
continuous  flow  test  systems.  The  LC50  values 
obtained  were  for  96  h,  3.0  mg/1;  360  h,  0.5  mg/1; 
and  850  h,  0.14  mg/1.  Sublethal  effects,  manifested 
as  decreased  byssus  strength  and  change  of  scope 
for  growth,  were  obtained  at  a  concentration  as 
low  as  0.056  mg/1.  Fertilization  and  early  develop- 
mental success  were  not  affected  at  the  highest 
concentration  tested  (0.2  mg/1).  (Author's  abstract) 
W90-01013 


SUBLETHAL  EFFECTS  OF  ZINC  AND  MU- 
NICIPAL EFFLUENTS  ON  LARVAE  OF  THE 
RED  ABALONE  HALIOTIS  RUFESCENS. 

California  Univ.,  Santa  Cruz.  Inst,  of  Marine  Sci- 
ences. 

J.  W.  Hunt,  and  B.  S.  Anderson. 
Marine  Biology  MBIOAJ,  Vol.  101,  No.  4,  p  545- 
552,  Jun  89.  7  fig,  2  tab,  38  ref.  California  State 
Water  Resources  Control   Board  contract   5-222- 
250-0. 

Descriptors:  'Sublethal  effects,  "Municipal 
wastewater,  *Water  pollution  effects,  *Zinc,  ♦Tox- 
icity, 'Abalone,  *Pollutant  identification,  Haliotis, 
Larvae,  Larval  growth  stage,  Dissolved  oxygen, 
Hydrogen  ion  concentration,  Salinity,  Tempera- 
ture. 

Experiments  were  conducted  to  develop  a  sensi- 
tive sublethal  toxicity  test  protocol  to  determine 
the  toxicity  of  municipal  wastewater  effluents  to 
larvae  of  the  red  abalone  Haliotis  rufescens.  In 
multiple  tests,  fertilized  embryos  were  exposed  for 
48  h  to  dilutions  of  a  reference  toxicant,  zinc 
sulfate,  and  to  dilutions  of  primary-treated  and 
secondary-treated  effluents.  The  resulting  veliger 
larvae  were  examined  microscopically  for  shell 
abnormalities.  In  the  longer  flow-through  experi- 
ment, abalone  were  exposed  for  the  entire  larval 
phase,  from  the  2-cell  stage  through  metamorpho- 
sis, to  compare  zinc  effects  on  metamorphosis  with 
zinc  effects  on  short-term  larval  shell  development. 
Dissolved  oxygen,  pH,  salinity  and  temperature 
were  measured  daily  in  test  solutions,  and  zinc 
concentrations  were  verified  by  chemical  analysis. 
'No  observed  concentrations'  for  zinc  were  39  2.1 
microgram/1  in  three  48  h  exposures,  and  19  mi- 
crogram/1 for  the  9-day  exposure  through  meta- 
morphosis Median  effect  concentrations  were  68 
6.9  microgram/1  in  48  h  tests  and  50  microgram/1 
in  the  9-day  test.  Abalone  larva  were  affected  at 
lower  concentrations  of  primary  than  of  secondary 
effluent.  (Author's  abstract) 
W90-01039 


UNDERWATER  LIGHT  CONDITIONS  AS  A 
KEY  FOR  PHYTOPLANKTON  PHOTOSYN- 
THETIC  EFFICIENCY  I.  RIO  TERCERO  RES- 
ERVOIR CORDOBA,  ARGENTINA.  (CONDI- 
CIONES  DE  LUZ  SUBACUATICA  COMO  FAC- 
TORES  DETERMINANTES  DE  LA  EFICIEN- 
CIA  FOTOSINTETICA  FITOPLANCTONICA. 
25P.  I.  RIO  TERCERO  RESERVOIR,  CORDO- 
BA, ARGENTINA.  EMBALSE  DE  RIO  TER- 
CERO (CORDOBA,  ARGENTINA)). 


Consejo  Nacional  de  Investigaciones  Cientifieas  y 

Tecnicas,  Buenos  Aires  (Argentina).  Inst   de  Lim- 

nologia. 

C.  Romero,  A.  A.  Mariazzi,  and  P.  Arenas. 

Oecologia  Aquatica,  Vol.  9,  p  1-8,  December  1988. 

2  fig,  4  tab,  29  ref.  English  summary 

Descriptors:  'Limnology,  'Water  pollution  effects, 
'Eutrophication,  'Euphotic  zone,  'Reservoirs,  Rio 
Tercero  Reservoir,  Light  intensity,  Secchi  disks, 
Primary  productivity. 

The  Secchi  disc  depth,  the  energy  of  photosynthet- 
ic  available  radiation  (PAR)  in  the  water  column, 
the  primary  production  rate  and  the  concentration 
of  photosynthetic  pigments  were  measured  in  Rio 
Tercero  reservoir  (Argentina).  The  compensation 
point,  the  relative  intensities  of  this  point  and 
Secchi  disc,  the  photosynthetically  stored  radi- 
ation, and  the  respective  photosynthetic  efficien- 
cies were  calculated.  The  percentage  of  transmit- 
ted light  fluctuated  according  to  the  amount  of 
suspended  particulate  material  (winter)  or  the  pres- 
ence of  high  algal  concentration  (spring-summer). 
The  euphotic  stratum  in  summer  (1.1  m  to  3  m) 
reached  5.5  m  in  the  winter  (August)  The  mean 
extinction  coefficient  up  to  the  euphotic  stratum 
was  very  highly  variable.  The  photosynthetic  effi- 
ciency was  lower  than  1  in  surface  during  spring 
and  summer.  The  values  obtained  in  the  euphotic 
stratum  were  intermediate.  Other  significantly  high 
values  were  found  at  deeper  levels.  The  relevant 
fluctuations  of  all  variables  including  the  extinction 
coefficient,  the  relative  depth  and  intensity  of 
Secchi  disc,  the  euphotic  stratum  depth  and  the 
compensation  point  confirm  the  eutrophic  charac- 
teristics of  the  ecosystem.  Eutrophication  levels  of 
the  reservoir  are  distinct  from  values  of  other 
parameters  such  as  the  primary  production  rate, 
pigment  concentration,  photosynthetic  efficiencies 
and  the  seasonal  appearance  of  algal  blooms.  (Au- 
thor's abstract) 
W90-01053 


IMPACT  OF  FLUE-GAS  DESULPHURIZA- 
TION  ON  THE  WATER  ENVIRONMENT. 

Environmental  Sciences  Ltd.,  Vancouver  (British 
Columbia). 

M.  R.  G.  Taylor,  R.  Heaton,  and  R.  Baty. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  227-234,  June 
1989.  1  fig,  4  tab,  6  ref. 

Descriptors:  'Water  pollution  control,  'Air  pollu- 
tion control,  'Emission  control,  'Wastewater 
treatment,  'Water  pollution  effects,  'Electric 
power  production,  'Sulfur,  'Coal,  'Gypsum, 
'Electric  powerplants.  Limestone,  Mathematical 
models,  Liquid  wastes,  Process  water,  Effluents, 
Pollutants,  Environmental  engineering,  Metals, 
Fluorides,  Nitrates,  Environmental  effects,  Neu- 
tralization, Precipitation,  Sedimentation,  Cooling 
water,  England. 

Electricity  generation  in  the  U.K.  is  dominated  by 
fossil  fuels,  principally  coal.  In  order  to  reduce 
emissions  of  sulfur  dioxide  to  the  atmosphere  new 
fossil  fuel-fired  power  stations  will  be  equipped 
with  flue-gas  desulfunzation  (FGD)  facilities.  The 
first  generation  of  these  plants  will  be  based  on  the 
limestone-gypsum  process.  In  addition  to  the  prod- 
uct gypsum,  the  process  generates  a  liquid  effluent 
which  contains  contaminants  such  as  metals,  fluo- 
ride, and  nitrate.  A  mathematical  model  has  been 
developed  to  predict  effluent  volumes  and  compo- 
sition as  a  function  of  different  coal,  limestone,  and 
process  water  combinations.  The  model  also  calcu- 
lates the  effect  of  the  discharge  of  this  effluent  on  a 
receiving  watercourse,  both  untreated  and  follow- 
ing treatment  based  on  neutralization  and  precipi- 
tation/sedimentation. Treated  FGD  effluent  has 
little  effect  on  power  station  cooling-water  dis- 
charges, via  which  the  effluent  would  normally  be 
discharged,  for  either  coastal  once-through  or 
inland  recirculating  cooling  systems.  (Author's  ab- 
stract) 
W90-01088 


NATURAL  ENVIRONMENT  SURPASSES  POL- 
LUTED ENVIRONMENT  IN  INDUCING  DNA 
DAMAGE  IN  FISH. 


Institut    Rudjer    Hoskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research 

B  Kurelec,  A.  Garg,  S  Krca,  M  (hack-/  and  R 

C.  Gupta 

Carcinogenesis  CRNODP,  Vol    10    No.  7,  p  1337- 

1339,  July   1989.   1   fig,   1   tab,  28  ref    V.S    I  1'A 

cooperative  agreement  CRfc  13840  and  U  S   Public 

Health  Service  grant  CA  30606. 

Descriptors:  'Water  pollution  effects,  'Environ- 
mental effects,  'Fish  physiology.  DNA  damage. 
Genetic  studies,  Chub,  Barbel,  Bream,  Carp, 
Mullet. 

Measurement  of  specific  DNA  adduct  concentra- 
tions in  target  tissues  of  organisms  may  provide  a 
key  biologic  end-point  of  exposure  to  environmen- 
tal carcinogens.  Using  a  general  and  highly  sensi- 
tive assay  with  32P-postlabeling,  we  found  that 
natural  populations  of  freshwater  fish  species  chub, 
barbel,  bream  and  carp,  as  well  as  a  marine  fish 
mugil,  revealed  the  presence  of  four  to  nine  quali- 
tatively similar  adducts  irrespective  of  whether 
they  were  caught  from  unpolluted  or  polluted 
waters.  No  statistically  significant  differences  were 
observed  between  the  adduct  levels  of  fish  from 
the  unpolluted  waters  and  those  of  fish  from  the 
polluted  waters.  A  dominant  feature  of  the  fish 
DNA  adducts  was  a  species  specificity.  The  find- 
ing that  a  vast  majority  of  DNA  modifications  in 
fish  are  caused  by  natural  factors  rather  than  man- 
made  chemicals  offers  a  basis  for  a  more  realistic 
view  in  assessing  the  genotoxic  risks  in  any  aquatic 
environment.  (Author's  abstract) 
W90-01114 


EVALUATION  OF  THE  TOXIC  EFFECTS  OF 
ORGANOTIN-COMPOUNDS  ON  CARP  IN 
CONNECTION  WITH  THEIR  ACCUMULA- 
TION AND  ELIMINATION  (OTSENKA  TOKSI- 
CHESKOGO  DEISTVIIA  NA  KARPA  OLO- 
VOORGANICHESKIKH  SOEDINEMII  V 
SVIAZI  C  IKH  AKKUMULIATSIEI  I  VYVE- 
DENIEM). 

Moscow  State  Univ.  (USSR). 
O.  V.  Parina,  and  P.  D.  Ozina. 
Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  25, 
No.  1,  p  72-77,  1989.  2  fig,  4  4  tab.  13  ref.  English 
summary. 

Descriptors:  'Pesticides,  'Antifoulants,  'Water 
pollution  effects,  'Organotins,  'Bioaccumulation, 
'Carp,  Tissue  analysis,   Fish  physiology,   Metals. 

The  accumulation  of  Sn(l  13)-labelled  trialkyl  tin 
chlorides  is  some  tissues  and  subcellular  structures 
of  the  carp  liver  was  investigated  during  short- 
term  (1-15  days)  and  long-term  (45  days)  studies. 
The  toxic  effects  of  organotin  compounds  (TAO) 
are  defined  by  the  speed  of  their  accumulation  in 
the  organs,  tissues,  and  subcellular  structures: 
while  their  removal  depends  upon  the  functional- 
biochemical  properties  of  tissues,  the  intensity  of 
metabolic  processes,  and  the  mitochondrial  reac- 
tions of  the  tissues  as  well  as  on  the  physico- 
chemical  characteristics  of  the  compounds  used. 
Predicting  the  degree  of  toxicity  can  be  made 
through  a  study  of  this  relationship  (accumulation- 
speed).  (Peters-PTT) 
W90-01144 


IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  AQUATIC  ECOSYSTEM  WITH  SPE- 
CIAL EMPHASIS  ON  LAKE  PRODUCTIVITY, 
NEWFOUNDLAND,  CANADA. 

Areco  Canada,  Inc.,  Ottawa  (Ontario). 
M.  Rybak,  I.  Rybak,  and  D.  A.  Scruton. 
Hydrobiologia  HYDRB8,  Vol.  179,  No.  1,  p  1-16, 
July  21,    1989.   7  fig,   2  tab,   86  ref.   Supply  and 
Services  Canada  contract  FP00 1-6-21 40/0 1-SC. 

Descriptors:  'Water  pollution  sources,  'Acid  rain 
effects,  'Lake  sediments,  'Heavy  metals,  'Canada, 
Newfoundland,  Phosphorus.  Magnesium,  Calcium, 
Sodium,  Potassium.  Iron,  Manganese,  Chromium, 
Copper,  Zinc,  Lead,  Cobalt.  Mercury,  Arsenic, 
Nickel,  Water  pollution. 

To  document  and  analyze  the  ecosystem  response 
to    acidification    and    possible    concurrent    heavy 
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metal  enrichment  process,  a  detailed  paleoecologi- 
cal  study  was  conducted  in  Lake  817,  a  small,  and 
sensitive,  second  order  lake,  in  insular  Newfound- 
land. The  inferred  pH  history  of  the  lake  was 
recreated  using  the  region-specific  equation  relat- 
ing fossil  diatom  taxa  to  pH.  The  profile  demon- 
strated a  fairly  stable  pH  history  over  the  bottom 
22  cm  of  the  sediment  core  with  an  appreciable  pH 
decline  in  the  upper  5  cm.  The  decrease  of  inferred 
pH  began  in  the  1930's  (ca.  1931  to  1944)  and  the 
lowest  inferred  pH  value  (5.3)  was  observed  in  the 
surface  stratum.  The  decreasing  pH  trend  (0.4  unit; 
5.7  to  5.3)  between  ca.  1931  and  1985  correlated 
well  with  changes  in  sediment  chemistry.  Major 
elements  (P,  Mg,  Ca,  Na,  and  K)  showed  signifi- 
cant decrease  in  deposition  primarily  in  the  upper  3 
cm  level  (ca.  1944).  The  profiles  of  selected  metals 
(Fe.  Mn,  Cr,  Cu,  Zn,  Pb,  Co,  Hg,  As,  and  Ni) 
indicated  that  the  deposition  of  these  elements 
increased  noticeably,  primarily  in  the  upper  3  cm 
level.  The  enrichment  of  Pb  began  earlier,  about  50 
years  ago  (1931  to  1944).  The  stratigraphy  of  fossil 
pigments  (chlorophyll  derivatives  and  total  caro- 
tenoids)  demonstrated  a  general  trend  of  increasing 
accumulation  upwards  in  the  core  while  the  only 
significant  decrease  in  pigments  was  observed  in 
the  recent  strata  (ca.  between  19567  to  1985).  The 
most  dramatic  decrease  of  primary  production  oc- 
curred during  ca.  1957  to  1974  period  and  this 
phenomenon  was  associated  with  increased  levels 
of  heavy  metals.  It  seems  that  primary  production 
in  oligotrophic,  acidifying  lakes  in  Newfoundland 
is  controlled  more  by  nutrients  loading  and  the 
possible  toxicological  effects  of  heavy  metals,  than 
directly  by  water  acidity.  (Author's  abstract) 
W90-01151 


EFFECTS  OF  EIGHT  TRACE  METALS  IN 
ACID  SOFT  WATER  ON  SURVIVAL,  MINER- 
AL UPTAKE  AND  SKELETAL  CALCIUM  DEP- 
OSITION IN  YOLK-SAC  FRY  OF  BROWN 
TROUT,  SALMO  TRUTTA  L. 
Nottingham  Univ.  (England).  Dept.  of  Zoology. 
J.  P.  Reader,  N.  C.  Everall,  M.  D.  J.  Sayer,  and  R. 
Morris. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No.  2,  p 
187-198,  August  1989.  3  fig,  2  tab,  43  ref.  Natural 
Environmental  Research  Council  Grant  No.  GR3/ 
6176. 

Descriptors:  'Water  pollution  effects,  *Acid  rain 
effects,  *Trout,  'Aluminum,  'Cadmium,  'Copper, 
'Iron.  'Manganese,  'Nickel,  'Lead,  'Zinc,  Heavy 
metals,  Acidic  water,  Metabolism,  Calcium. 

Recently  hatched  fry  of  brown  trout  were  exposed 
to  each  of  eight  trace  metals  (Al,  Cd,  Cu,  Fe,  Mn, 
Ni,  Pb,  Zn)  and  to  a  mixture  of  all  eight,  as 
concentrations  typical  of  soft  acid  waters,  in  flow- 
ing artificial  soft  water  medium  at  pH  4.5  and  6.5, 
for  30  days.  At  pH  4.5,  in  the  absence  of  trace 
metals,  net  uptake  of  Ca,  Na  and  K  and  skeletal 
calcification  were  impaired,  but  mortalities  were 
low  (10%).  At  pH  4.5,  in  the  presence  of  Al,  Cu, 
Pb  and  Zn  individually  and  the  mixture,  mortalities 
were  high  (87-100%).  Cd,  Fe,  Mn  and  Ni  at  pH  4.5 
each  caused  some  mortalities  (17-43%)  and  im- 
paired skeletal  calcification.  At  pH  6.5,  each  of  Al, 
Cd,  Cu,  Fe,  Mn,  Pb  and  the  mixture  of  metals 
impaired  net  Ca  uptake  and  (except  Al,  Fe  and  Pb) 
skeletal  calcification.  Net  K  uptake  was  impaired 
by  Al  and  by  the  mixture,  and  less  severely  by  Cu 
and  by  Fe.  Net  Na  uptake  was  impaired  by  Al  and 
by  the  mixture,  and  less  severely  by  Fe  and  by  Mn. 
The  role  of  trace  metals  other  than  Al  in  fisheries' 
decline  in  soft  acid  waters  is  discussed.  (Author's 
abstract) 
W90-01165 


DIFFERENTIAL  EFFECTS  OF  LOW  PH  AND 
ALUMINIUM  ON  THE  CAUDAL  NEUROSE- 
CRETORY SYSTEM  OF  THE  BROOK  TROUT, 
SALVELINUM  FONTINALIS. 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

A.  Hontela,  Y.  Roy,  R.  van  Coillie,  K.  Lederis, 
and  G.  Chevalier. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No.  2,  p 
265-273,  August  1989.  3  fig,  2  tab,  26  ref.  NSERC 
grant  no.  9847. 


Descriptors:  'Trout,  'Aluminum,  'Water  pollution 
effects,  'Acid  rain  effects,  'Acidic  water,  Water 
softening,  Metabolism. 

Brook  trout  were  subjected  to  soft  water  at  pH  6.5, 
5.5  or  5.0  without  aluminium  added,  or  to  water  at 
pH  5.5  with  200,  300  or  500  microgram  Al/1 
added.  The  response  of  the  caudal  neurosecretory 
system  to  low  pH  or  aluminium  was  evaluated 
after  one  week  by  measuring  the  urotensin  I  and 
urotensin  II  concentrations  in  the  urophysis  by 
radioimmunoassay,  and  by  morphometric  analysis 
of  the  caudal  neurosecretory  cells.  A  positive  cor- 
relation was  found  between  urotensin  II  concentra- 
tions and  total  aluminium  in  the  water.  Morphome- 
tric indices  (cell  size  and  proportion  of  lobed 
nuclei  in  the  caudal  neurosecretory  cells)  suggest- 
ed increased  synthetic  activity  in  the  caudal  neuro- 
secretory cells  of  fish  at  pH  5.5,  compared  to  pH 
6.5.  (Author's  abstract) 
W90-01166 


HEMOSTATIC  DISORDER  IN  COMMON 
CARP  INDUCED  BY  EXPOSURE  TO  THE 
HERBICIDE  MOLINATE. 

Miyazaki  Univ.  (Japan).  Dept.  of  Fisheries. 
H.  Kawatsu,  K.  Kondo,  and  K.  Kubono. 
Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  55, 
No.  5,  p  779-783,  May  1989.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Carp, 
'Herbicides,  Blood  disorders,  Molinate. 

Hemostatic  disorders  in  common  carp  induced  by 
exposure  to  the  herbicide  molinate  were  investigat- 
ed. Fish  were  exposed  to  molinate  at  0.50  ppm  for 
9  days  in  Experiment  1,  and  at  0.32  ppm  for  13 
days  in  Experiment  2.  Blood  was  collected  from  all 
specimens  at  various  intervals,  and  activated  par- 
tial thromboplastin  times  and  prothrombin  times 
were  determined.  A  prothrombin  correction  test 
was  applied  to  the  fish  exposed  to  molinate,  and 
the  effect  of  menadione  dimethylpyrimidinol  bisul- 
fite in  preventing  the  prolongation  of  clotting  time 
was  examined.  The  hemostatic  disorders  induced 
by  exposing  fish  to  molinate  are  summarized  as 
follows:  (1)  Prolongations  were  observed  in  both 
activated  partial  thromboplastin  times  and  pro- 
thrombin times  after  6-7  days.  Thereafter,  the  pro- 
longation of  prothrombin  times  became  more  pro- 
nounced than  that  of  activated  partial  thrombo- 
plastin times.  (2)  The  prolongation  of  prothrombin 
times  was  corrected  by  the  addition  of  stored 
serum,  suggesting  that  depleted  coagulation  factors 
exist  in  the  serum.  (3)  Menadione  was  highly  effec- 
tive in  preventing  the  prolongation  of  clotting 
times.  These  facts  suggest  that  the  hemostatic  dis- 
orders resulted  from  a  depletion  of  vitamin  K- 
dependent  factors.  (Author's  abstract) 
W90-01167 


CHRONIC  DIARRHEA  ASSOCIATED  WITH 
DRINKING  UNTREATED  WATER. 

Centers  for  Disease  Control,  Atlanta,  GA. 

J.  Parsonnet,  S.  C.  Trock,  C.  A.  Bopp,  C.  J.  Wood, 

and  D.  G.  Addiss. 

Annals  of  Internal  Medicine  AIMEAS,  Vol.  110, 

No.    12,   p   985-991,    1989.    1    fig,    5   tab,    26   ref. 

Descriptors:  'Illinois,  'Water  pollution  effects, 
'Human  diseases,  'Toxicity,  Well  water,  Epidemi- 
ology. 

The  causes  and  characteristics  of  an  outbreak  of 
chronic  diarrhea  in  72  patients  in  rural  Henderson 
County,  IL,  were  determined.  Subjects  included  72 
patients  who  had  onset  of  chronic  diarrheal  illness 
between  May  and  August  1987.  Controls  included 
local  residents  and  eating  companions  who  did  not 
exhibit  symptoms.  A  cohort  study  included  80 
truck  drivers  from  a  local  firm.  Nonbloody  diar- 
rhea was  characterized  by  extreme  frequency, 
marked  urgency,  fecal  incontinence,  and  weight 
loss  (mean,  4.5  kg).  The  median  incubation  period 
was  10  days.  Nine  patients  were  hospitalized;  none 
died.  Diarrhea  persisted  in  87%  of  patients  after  6 
months.  Antimicrobial  therapy  produced  no  clini- 
cal improvement.  No  bacterial,  mycobacterial, 
viral,  or  parasitic  agents  known  to  be  enteropatho- 
genic  were  detected  in  stools  or  implicated  water. 


Mild  inflammatory  changes  were  seen  in  3  of  5 
small  bowel  biopsies  and  in  2  of  9  colonic  biopsies. 
Case-control  studies  implicated  a  local  restaurant 
(P  =  0.O01)  and  subsequently  the  untreated  well 
water  served  in  the  restaurant  (P  =  0.04)  as  the 
vehicle  of  transmission.  (Author's  abstract) 
W90-01170 


TOXICOKINETICS  AND  TOXICODYNAMICS 
OF   PYRETHROID   INSECTICIDES   IN   FISH. 

Environmental  Research  Lab.-Duluth,  MN. 

S.  P.  Bradbury,  and  J.  R.  Coats. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  5,  p  373-380,  1989.  2  fig,  2 

tab,  49  ref.  EPA  Office  of  Exploratory  Research 

Grant  No.  810659-01-0. 

Descriptors:  'Toxicology,  'Reviews,  'Biotransfor- 
mation, 'Pesticide  toxicity,  'Insecticides,  'Pyreth- 
roids,  'Water  pollution  effects,  'Fish,  Trout,  Toxi- 
cokinetics, Toxicodynamics. 

The  pyrethroid  insecticides  are  extremely  toxic  to 
fish,  with  96-h  LC50  values  generally  below  10 
micrograms  per  liter  and  i.p.  and  i.v.  LD50  values 
below  20  mg  per  kg.  Corresponding  LD50  values 
in  mammals  and  birds  are  in  the  range  of  several 
hundred  to  several  thousand  milligrams  per  kilo- 
gram. This  review  examines  pyrethroid  toxicokine- 
tics and  toxicodynamics  in  fish  as  critical  factors 
associated  with  species  selectivity.  Studies  with 
permethrin,  cypermethrin  and  fenvalerate  have  es- 
tablished that  rates  of  metabolism  and  elimination 
in  rainbow  trout  are  significantly  lower  than  those 
reported  for  birds  and  mammals.  Comparatively 
low  lethal  brain  pyrethroid  concentrations  and 
nonneural  aspects  of  pyrethroid  intoxication  in  fish 
suggest  that  variations  in  toxicodynamics  are  also 
crucial  in  evaluating  pyrethroid  selectivity.  (Au- 
thor's Abstract) 
W90-01175 


TOXICITY  OF  PYRETHROID  INSECTICIDES 
TO  FISH. 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

K.  Haya. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  5,  p  381-391,  1989.  3  fig,  4 

tab,  50  ref. 

Descriptors:  'Biotransformation,  'Toxicity, 
'Water  pollution  effects,  'Pesticide  toxicity,  'In- 
secticides, 'Pyrethroids,  'Fish,  Reviews. 

A  selected  review  of  the  biological,  chemical  and 
environmental  factors  that  affect  the  acute  and 
chronic,  lethal  and  sublethal  toxicity  of  pyrethroid 
insecticides  to  fish  is  presented.  Pyrethroid  insecti- 
cides are  extremely  toxic  to  fish;  for  example,  96-h 
LC50  values  are  in  the  nanamole  per  liter  range. 
The  symptoms  associated  with  acute  lethality  sug- 
gest that  effects  on  the  nervous  system,  respiratory 
surfaces  and  renal  ion  regulation  are  associated 
with  the  mechanism  of  lethal  action  in  fish.  Quali- 
tative structure-activity  relationships  indicate  that 
the  structural  features  required  for  good  insectici- 
dal  activity  and  for  lethality  to  fish  are  the  same. 
Lethality  also  varies  with  biological  (species,  size) 
and  environmental  (temperature,  sediment)  factors. 
Some  of  these  effects  may  be  related  to  bioavailabi- 
lity and  rates  of  pyrethroid  biotransformation. 
Chronic  exposure  studies  indicate  that  newly 
hatched  larvae  or  early  juveniles  are  the  life  stages 
most  sensitive  to  pyrethroids.  Exposures  of  fish  to 
sublethal  concentrations  of  pyrethroids  have  re- 
sulted in  decreased  growth  and  impaired  swim- 
ming performance.  The  effects  on  bioenergetics 
and  energy  metabolism  are  variable.  (Author's  Ab- 
stract) 
W90-01176 


TOXICITY  OF  PYRETHROIDS  TO  MARINE 
INVERTEBRATES  AND  FISH:  A  LITERATURE 
REVIEW  AND  TEST  RESULTS  WITH  SEDI- 
MENT-SORBED  CHEMICALS. 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
J.  A.  Clark,  L.  R.  Goodman,  P.  W.  Borthwick,  J. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


M.  Patrick,  and  G.  M.  Cripe. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  5,  p  393-401,  1989.  6  tab,  25 

ref. 

Descriptors:  *Pesticide  toxicity,  "Toxicity,  "Insec- 
ticides, "Pyrethroids,  "Water  pollution  effects, 
"Sediments,  "Fish,  "Aquatic  animals,  "Reviews, 
"Crustaceans,  Invertebrates,  Oysters,  Shrimp. 

Data  on  the  acute  and  chronic  toxicities  of  per- 
methrin,  fenvalerate,  cypermethrin  and  flucythrin- 
ate  to  marine  invertebrates  and  fish  are  reviewed. 
The  mysid  Mysidopsis  bahia  consistently  is  among 
the  most  sensitive  crustaceans  tested,  with  96-h 
LC50's  of  less  than  0.02  micrograms  per  liter  for 
permethrin  and  of  less  than  0.01  micrograms  per 
liter  for  fenvalerate,  cypermethrin  and  flucythrin- 
ate.  The  potential  for  chronic  toxicity  to  fish  is 
minimal  for  permethrin,  moderate  for  fenvalerate 
and  relatively  great  for  flucythrinate.  Laboratory 
toxicity  tests  were  conducted  with  sediment-source 
fenvalerate  and  cypermethrin  under  static  and 
flow-through  conditions  to  determine  the  degree 
of  contamination  necessary  to  achieve  acute  lethal 
effects  on  mysids,  grass  shrimp  (Palaemonetes 
pugio)  and  pink  shrimp  (Penaeus  duorarum).  Mor- 
tality was  observed  in  test  animals  only  in  systems 
where  the  concentrations  of  sediment-source  pyr- 
ethroids  were  sufficient  to  establish  lethal  concen- 
trations in  the  overlying  water  through  sediment/ 
water  partitioning.  For  fenvalerate,  effects  oc- 
curred at  nominal  sediment  concentrations  of  0.1 
mg/kg  for  mysids  and  grass  shrimp  and  at  10  rag/ 
kg  for  pink  shrimp.  Normal  sediment  concentra- 
tions of  cypermethrin  of  0.1  mg/kg  or  1.0  milli- 
gram per  kg  resulted  in  mortality  in  mysids  and 
grass  shrimp,  whereas  1.0  milligram  per  kg  was  the 
only  test  concentration  that  caused  mortality  in 
pink  shrimp  in  the  static  and  flow-through  test 
systems.  (Author's  Abstract) 
W90-01177 


TOXICITY  OF  SYNTHETIC  PYRETHROIDS 
TO  FRESHWATER  INVERTEBRATES. 

Environmental  Research  Lab.-Duluth,  MN. 
R.  L.  Anderson. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  5,  p  403-410,  1989.  3  fig,  27 
ref. 

Descriptors:  "Pesticide  toxicity,  "Insecticides, 
"Reviews,  "Toxicity,  "Pyrethroids,  "Water  pollu- 
tion effects,  "Invertebrates. 

The  laboratory  toxicity  data  on  freshwater  target 
and  nontarget  invertebrates  exposed  to  pyrethroids 
are  reviewed  and  the  state  of  the  data  evaluated. 
Early  in  their  development,  pyrethroids  were 
shown  to  be  highly  effective  insecticides  against 
mosquitoes,  blackflies  and  chironomids.  Acute 
LC50  values  for  these  target  animals  were  often 
less  than  1  microgram  per  liter.  Acute  exposures  of 
nontarget  invertebrates  showed  that  some  species 
were  as  sensitive  as  the  target  insects.  Longer 
exposures,  up  to  28  days,  showed  that  lethal  effect 
concentrations  were  lowered  with  increased  expo- 
sure duration.  Unfortunately,  the  long-exposure 
tests  were  limited  to  few  species  and  a  few  pyreth- 
roids, so  no  general  commentary  on  no  effect 
concentrations  is  possible.  Some  species  were  af- 
fected at  concentrations  near  the  analytical  detec- 
tion limit  for  pyrethroids.  The  data  reviewed  show 
that  temperature,  life  cycle  stage  and  exposure 
duration  will  be  critical  factors  in  developing  the 
no  effect  concentrations  that  are  important  in  risk 
assessments  for  nontarget  invertebrates  exposed  to 
these  insecticides.  (Author's  Abstract) 
W90-01178 


ACUTE,  CHRONIC  AND  SUBLETHAL  EF- 
FECTS OF  SYNTHETIC  PYRETHROIDS  ON 
FRESHWATER  ZOOPLANKTON. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io) Rivers  Research  Branch. 
K   E.  Day. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  X,  No.  5,  p  411-416,  1989.  2  tab,  39 
ref. 


Descriptors:    "Water    pollution    effects,    'Insecti- 
cide*,    "Pesticide    toxicity,     "Pyrethroids,     •/  , 
plankton,   "Reviews,    "Toxicity,   Sublethal   ell 

A  review  of  the  acute,  subacute  and  chronic  effects 
of  four  synthetic  pyrethroids -permethrin,  cyper- 
methrin, deltamethrin  and  fenvalerate-on  freshwa- 
ter zooplankton  is  presented.  Acute  toxicities  in  the 
laboratory  were  found  to  range  from  0  12  to  5. 'J 
micrograms  per  liter  for  cladocerans  and  cope- 
pods.  Lower  concentrations  of  pyrethroids  (<  or 
=  to  0.01  micrograms  per  liter)  reduced  reproduc- 
tion and  rates  of  filtration  of  food  by  daphnids 
Similar  results  were  observed  in  field  experiments 
Simulation  of  direct  overspray  of  aquatic  ecosys- 
tems resulted  in  subsurface  concentrations  of  pyr- 
ethroids greater  than  the  levels  known  to  be  toxic 
in  the  laboratory  (>  than  1  microgram  per  liter) 
At  these  concentrations,  populations  of  cladocer- 
ans were  reduced.  At  concentrations  of  0  05  micro- 
grams per  liter  or  greater,  rates  of  filtration  by 
cladocerans  were  depressed.  Indirect  effects  on 
communities  included  increases  in  populations  of 
rotifers  and  green  algae  (Chlorophyta).  Higher 
levels  of  contamination  (>  than  10  micrograms  per 
liter)  caused  reductions  in  copepods,  rotifers,  and 
ostracods.  Levels  of  pyrethroids  of  0.01  micro- 
grams per  liter  or  less  were  found  to  have  no 
detectable  effects  on  zooplankton  in  the  field.  (Au- 
thor's Abstract) 
W90-01179 


COMPARISON  AND  EVALUATION  OF  HELD 
AND  LABORATORY  TOXICITY  TESTS  WITH 
FENVALERATE  ON  AN  ESTUARINE  CRUSTA- 
CEAN. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Envi- 
ronmental Health  Sciences. 
D.  S.  Baughman,  D.  W.  Moore,  and  G.  I.  Scott. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  5,  p  417-429,  1989.  2  fig,  4 
tab,  26  ref.  South  Carolina  Sea  Grant  Consortium 
Grant  No.  SD84-30  and  SD85-10;  EPA  Grant  No. 
CR-8 13 138-02-0. 

Descriptors:  "Water  pollution  effects,  "Pesticide 
toxicity,  "Insecticides,  "Fenvalerate,  "Crustaceans, 
"Toxicity,  Pyrethroids,  Agricultural  runoff, 
Shrimp. 

Field  and  laboratory  toxicity  tests  were  conducted 
on  the  grass  shrimp,  Palaemonetes  pugio,  to  evalu- 
ate the  usefulness  of  laboratory  testing  in  estimat- 
ing mortality  from  fenvalerate  exposure  associated 
with  agricultural  runoff.  The  study  examined  an 
integrated  approach  for  assessing  the  impacts  of 
fenvalerate  on  estuarine  fauna,  using  96-h  static- 
renewal  and  6-h  pulsed-dose  laboratory  toxicity 
tests  and  in  situ  toxicity  tests.  The  laboratory  toxic- 
ity tests  with  fenvalerate  gave  96-h  LC50  values 
ranging  from  0.007  to  0.071  micrograms  per  liter 
and  6-h  PDLC50  values  ranging  from  0.100  to 
0.130  micrograms  per  liter.  Comparisons  of  the 
results  of  the  two  toxicity  tests  with  laboratory- 
derived  LC50  values  showed  good  agreement  be- 
tween field  and  laboratory  toxicity  data.  The  varia- 
tion between  field  and  laboratory  toxicity  tests 
may  have  been  due  to  the  limitations  of  the  water 
sampling  regime  used  in  characterizing  the  pesti- 
cide exposure  during  the  field  toxicity  tests.  These 
comparisons  suggest  that  a  combination  of  labora- 
tory and  field  toxicity  testing  is  required  to  esti- 
mate the  actual  field  mortality  from  fenvalerate 
exposure  associated  with  agricultural  runoff. 
Future  studies  should  include  composite  water 
sampling  and  more  frequent  discrete  sampling 
methods  to  better  characterize  field  exposure  re- 
gimes. (Author's  Abstract) 
W90-01180 


COMPARATIVE  ECOLOGICAL  AND  TOXICO- 
LOGICAL  INVESTIGATION  OF  A  SECOND- 
ARY WASTEWATER  TREATMENT  PLANT  EF- 
FLUENT AND  ITS  RECEIVING  STREAM. 

Kentucky  Univ.,  Lexington.  School  of  Biological 

Sciences. 

W.  J.  Birge,  J.  A.  Black,  T  M.  Short,  and  A.  G. 

Westerman. 

Environmental        Toxicology        and        chemistry 

ETOCDK,  Vol.  8,  No.  5,  p  437-450,  1989.  1  fig,  9 

tab,  34  ref.  EPA  Cooperative  Agreement  No.  CR- 


810001-01-1 

Descriptors     "Water   pollution   eff<- 
ogy,  "Water  pollution  sources,  "Wastewater  treat- 
ment, *l.fflu<  ninatkm,   Fi»h,  Macron* 
vertebrates.  Kentucky  River. 

A  comparative  ecological  and  lexicological  invev- 
tigation  was  conducted  on  a  secondary  wastewater 
plant  point-source  discharge  and  the  receiving 
system,  a  fourth-order  freshwater  stream  in  the 
Kentucky  River  basin  The  principal  objectives 
were  to  assess  downstream  persistence  of  aquatic 
contaminants,  to  qualify  their  effects  on  structure 
and  function  of  aquatic  communities  and  to  evalu- 
ate the  8  day  fathead  minnow  embryo-larval  test 
for  measuring  instream  toxicity  and  esiimating 
chronic  effects  on  aquatic  biota.  The  principal 
ecological  endpoints  included  species  richness,  di- 
versity, density  and  dominance  of  macroinverte- 
brates  and  diversity  of  fish  species.  Marked  down- 
stream gradients  existed  for  effluent  dilution,  de- 
creasing concentration  of  selected  chemicals,  im- 
provement in  ecological  conditions  and  decreasing 
toxicity,  as  measured  in  on-site-renewal  tests.  A 
good  predictive  correlation  was  found  between 
embryo-larval  survival  and  independent  ecological 
parameters,  especially  species  richness  of  macroin- 
vertebrates.  In  addition,  static  renewal  and  flow- 
through  toxicity  tests  were  performed  with  efflu- 
ent dilutions  to  determine  LC50  and  toxicity 
threshold  values,  expressed  as  percent  effluent  by 
volume.  The  estimated  toxicity  thresholds  correlat- 
ed closely  with  the  actual  percent  instream  effluent 
dilution  observed  at  the  first  downstream  station  at 
which  no  ecological  impact  was  discernible.  (Au- 
thor's Abstract). 
W90-01181 


TOXICITY  OF  NINE  BENCHMARK  CHEMI- 
CALS TO  SKELETONEMA  COSTATUM,  A 
MARINE  DIATOM. 

Dow  Chemical  USA.  Midland,  MI.  Health  and 

Environmental  Sciences. 

U.  M.  Cowgill,  D.  P.  Milazzo,  and  B.  D. 

Landenberger. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8.  No.  5,  p  451-455.  1989.  9  tab.  19 

ref. 

Descriptors:  "Water  pollution  effects,  "Diatoms, 
"Toxicity,  "Herbicides,  "Phytotoxicity,  Estuarine 
environment,  Algae. 

The  sensitivity  of  a  marine  diatom  to  eight 
common  chemicals  and  one  herbicide  was  deter- 
mined. The  50%  reduction  in  the  number  of  cells 
per  milliliter  and  that  of  total  cell  volume  multi- 
plied by  10000  cubic  micrometers  per  milliliter  was 
estimated  in  relation  to  each  of  the  nine  chemicals. 
Nominal  concentrations  of  triclopyr  triethylamine 
salt.  K2Cr207,  4-chlorophenol  and  phenol  were 
slightly  toxic  (>  10  mg/L)  according  to  the  US 
Environmental  Protection  Agency  classificatory 
scheme,  while  diethanolamine,  chlorobenzene. 
chloroform,  acetone  and  ethanol  were  classified  as 
practically  nontoxic  (>  100  mg/L).  No  observed 
effect  levels  were  found  for  each  of  the  two  cell 
measurements  in  relation  to  each  of  the  chemicals 
tested  for  the  5  day  period  of  the  test.  The  range 
was  found  to  be  from  1  to  6000  mg/L  for  total  cell 
count  and  from  0.65  to  6000  mg/L  for  total  cell 
volume.  Data  on  the  sensitivities  of  the  other  orga- 
nisms to  the  group  of  common  chemicals  are  also 
included.  The  marine  diatom  proved  to  be  less 
sensitive  to  K2Cr207  and  diethanolamine  than  the 
green  alga  Selenastrum  capricornutum.  (Author's 
Abstract) 
W90-01182 


TOXICITY  OF  ACETYLENIC  ALCOHOLS  TO 
THE  FATHEAD  MINNOW,  PIMEPHALES 
PROMELAS:  NARCOSIS  AND  PROELECTRO- 
PHILE  ACTIVATION. 

Environmental  Research  Lab.-Duluth.  MN. 
G.  D.  Veith,  R.  L.  Lipnick,  and  C.  L.  Russom. 
Xenobiotica  XENOBH.  Vol.  19,  No.  5,  p  555-565, 
1989.  5  fig,  1  tab,  50  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


lescriptors:  "Toxicity,  *Water  pollution  effects, 
Fathead  minnows,  "Organic  wastes,  Organic 
jmpounds.  Alcohols,  Poisons. 

he  96-h  LC50  values  for  16  acetylenic  alcohols  in 
le  fathead  minnow  (pimephales  promelas)  were 
;termined  using  continuous-flow  diluters.  The 
easured  LC50  values  for  seven  tertiary  propargy- 
:  alcohols  agreed  closely  with  the  quantitative 
ructure-activity  relationship  (QSAR)  model  pre- 
ctions  based  upon  data  for  other  organic  non- 
ectrolytes  acting  by  a  narcosis  mechanism.  Four 
-imary  and  four  secondary  propargylic  alcohols 
ere  7  to  4600  times  more  toxic  than  the  respec- 
\re  narcotic  toxicity  estimated  by  QSAR.  Meta- 
llic activation  to  electrophilic  alpha.beta-unsatu- 
ted  propargylic  aldehydes  or  ketones  is  proposed 
i  account  for  the  increased  toxicity.  3-Butyn-l-ol 
id  4-pentyn-2-ol,  primary  and  secondary  homo- 
opargylic  alcohols,  were  320  and  160,  respec- 
fely,  times  more  toxic  than  predicted.  In  this  case 
i  activation  step  involving  biotransformation  to 
l  allenic  electrophile  intermediate  was  proposed. 
Author's  abstract) 
'90-01209 


FFECT  OF  CADMIUM  ON  PROLACTIN 
ELL  ACTIVITY  AND  PLASMA  ELECTRO- 
VTES  IN  THE  FRESHWATER  TELEOST 
REOCHROMIS  MOSSAMBICUS. 

atholieke  Univ.  Nijmegen  (Netherlands).   Dept. 

'Animal  Physiology. 

.  Fu,  R.  A.  C.  Lock,  and  S.  E.  W.  Bonga. 

quatic  Toxicology  AQTODG,  Vol.  14,  No.  4,  p 

15-306,  May  1989.  3  fig,  1  tab,  43  ref. 

escriptors:  "Water  pollution  effects,  "Hormones, 
-ish,  "Cadmium,  "Toxicology,  Prolactin  cell  ac- 
uity, Teleosts. 

he  role  of  hormones  in  the  acclimation  of  fish  to 
idmium  (cd)  is  investigated.  Exposure  of  tilapia 

a  sublethal  cd  concentration  (10  microg/I)  led 
ter  4  days  to  a  rapid  and  substantial  decrease  of 
asma  total  Ca  and  a  small  drop  in  plasma  osmo- 
rity  and  Na(  +  ).  This  ionic  disturbance  was  only 
ansitory  and  control  levels  were  reached  after  14 
lys.  Prolactin  is  implicated  in  this  recovery  since 
olactin  cell  activity  increased  markedly  during 
e  first  14  days.  The  gradually  decreasing  activity 
'prolactin  cells  thereafter  points  to  induction  of  a 
cond  mechanism  sustaining  resistance  to  fish  to 
d.  In  spite  of  the  pronounced  hypocalcemia,  no 
iparent  signs  of  demineralization  of  bony  tissues 
ere  observed.  Since  administration  of  prolactin  to 
apia  is  known  to  exert  a  hypercalcemic  action  by 
creasing  the  net  branchial  Ca(+  +)  uptake,  it  is 
>ncluded  that  restoration  of  Cd-induced  hypocal- 
:mia  is  connected  with  the  observed  stimulation 

prolactin  cell  activity.  (Author's  abstract) 
'90-01238 


EHAVIOR  OF  TADPOLES  OF  THE  BULL- 
ROG,  RANA  CATESBEIANA,  IN  RESPONSE 
0  SUBLETHAL  LEAD  EXPOSURE. 

liami  Univ..  Oxford,  OH.  Dept.  of  Zoology. 
.  W.  Steele,  S.  Strickler-Shaw,  and  D.  H.  Taylor. 
quatic  Toxicology  AQTODG,  Vol.  14,  No.  4,  p 
11-344,  May  1989.  1  fig,  5  tab,  19  ref. 

escriptors:  "Water  pollution  effects,  "Amphib- 
ns,  "Frogs,  "Lead,  "Lethal  limit,  "Toxicology, 
apulation  exposure,  Bullfrogs. 

'hether  bullfrog,  Rana  catesbeiana,  tadpoles 
>uld  detect  and  avoid  concentrations  of  Pb 
town  to  affect  their  behavior  is  determined  and 
ie  appropriateness  of  the  EPA-recommended 
aximum  "safe'  concentration  of  Pb  in  the  water 
)lumn  is  examined.  Bullfrog  tadpoles  were  ex- 
ssed  to  0  (control),  500,  625,  750  or  1000  microg 
b/1  (as  lead  nitrate)  for  six  days  (144  h).  Prefer- 
lce/avoidance  responses  to  plumes  of  Pb-con- 
minated  water  and  spontaneous  locomotor  activi- 
'  were  assessed  for  non-exposed  and  Pb-exposed 
dpoles.  No  significant  differences  were  seen  in 
■eference/avoidance  responses  to  Pb  by  either 
:>n-exposed  animals,  nor  were  there  significant 
'fects  of  Pb  on  spontaneous  locomotor  activity. 
here  was,  however,  significantly  greater  variabili- 
'  in  activity  of  bullfrog   tadpoles  (P    <    0.025; 


folded  F-test)  exposed  to  500,  625,  750  or   1000 
microg  Pb/1,  as  compared  to  control  animals.  (Au- 
thor's abstract) 
W90-01240 


TOXICITY   TESTING   USING   IMMOBILIZED 
ALGAE. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-01241 


MODIFYING  EFFECTS  OF  LIFE  STAGE, 
IONIC  STRENGTH  AND  POST-EXPOSURE 
MORTALITY  ON  LETHALITY  OF  H(  +  )  AND 
AL  TO  LAKE  TROUT  AND  BROOK  TROUT. 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

N.  J.  Hutchinson,  K.  E.  Holtze,  J.  R.  Munro,  and 

T.  W.  Pawson. 

Aquatic  Toxicology  AQTODG,  Vol.  15,  No.  1,  p 

1-26,  July  1989.  4  fig,  6  tab,  45  ref. 

Descriptors:  "Acid  rain  effects,  "Water  pollution 
effects,  "Lethal  limit,  "Trout,  "Fish,  "Hydrogen 
ion  concentration,  "Aluminum,  Lakes,  Brooks, 
Life  stage,  Ionic  strength. 

Lethality  of  H(  +  )  and  Al  to  egg  and  fry  stages  of 
lake  trout  (Salvelinus  namaycush)  and  brook  trout 
(S.  fontinalis)  was  determined  in  a  series  of  labora- 
tory toxicity  tests  in  soft  water.  Survival  of  egg 
and  fry  stages  of  lake  trout  was  reduced  at  pH  < 
4.8  following  exposures  of  7-58  days  in  water  con- 
taining 4.0  mg/1  Ca.  Brook  trout  were  more  toler- 
ant and  survival  of  eggs  and  fry  was  reduced  at  pH 
4.2  and  4.4  with  H(  +  )  to  produce  an  omoregula- 
tory  failure,  and  was  not  observed  at  pH  5.1-6.0. 
Lethality  of  H(  +  ),  but  not  of  Al,  was  increased 
two-fold  in  low  ionic  strength  water  (Ca  =  1.6 
mg/1)  and  addition  of  NaCl  improved  fry  survival 
at  limiting  levels  of  Ca  (0.6  mg/1).  Mortality  was 
not  confined  to  the  exposure  period  and  often 
continued  after  transfer  to  control  water  following 
short-term  exposure  of  eggs  and  fry.  Short-term, 
single-episode  exposures  to  H(  +  )  and  Al  suggest 
that  individual  snowmelt  and  rainstorm  events 
should  have  little  impact  on  salmonid  recruitment. 
Mortality  of  sac-fry  during  repeated  episodic  expo- 
sures, superimposed  on  mortality  of  cleavage  eggs 
due  to  chronic  acidification  is  suggested  as  a  possi- 
ble mechanism  of  recruitment  failure  in  acidified 
waters.  Survival  of  lake  trout  and  brook  trout 
populations  cannot  be  ensured  in  low  ionic- 
strength  waters  (Ca  <  1.6  mg/1)  acidified  to  pH  < 
5.1,  based  on  their  responses  to  H(  +  )  and  Al. 
(Author's  abstract) 
W90-01242 


ACUTE  TOXICITY,  UPTAKE,  DEPURATION 
AND  TISSUE  DISTRIBUTION  OF  TRI-N-BU- 
TYLTIN  IN  RAINBOW  TROUT,  SALMO 
GAIRDNERI. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01244 


LABORATORY  STUDY  OF  THE  EFFECTS  OF 
WATERBORNE  CADMIUM,  CALCIUM,   AND 
CARBONATE   CONCENTRATIONS   ON   CAD- 
MIUM   CONCENTRATIONS    IN    HYALLELA 
AZTECA  (CRUSTACEA:  AMPHIPODA). 
Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
M.  Stephenson,  and  G.  L.  Mackie. 
Aquatic  Toxicology  AQTODG,  Vol.  15,  No.  1,  p 
53-62,  July    1989.   5   fig,   3   tab,   21    ref.   NSERC 
strategic  grant  no.  G0918. 

Descriptors:  "Water  pollution  effects,  "Path  of  pol- 
lutants, "Bioaccumulation,  "Cadmium,  "Calcium, 
"Carbonates,  "Crustaceans.  Factorial  experiments. 
Laboratory  methods. 

Factorial  experiments  are  reported  in  which  Cd, 
Ca  and  carbonate  concentrations  are  independently 
manipulated  in  order  to  separate  their  effects  on 
Cd  accumulation  by  the  amphipod,  Hyalella 
azteca.  Cadmium  concentrations  were  measured  in 
H.  azteca  after  10  days  of  exposure  to  experimen- 


tally manipulated  (factorial  design)  calcium,  cadmi- 
um and  carbonate  concentrations  in  solution.  Two 
experiments  were  conducted.  The  first  used  3  cal- 
cium (2.5,  4.5,  6.5  mg  Cd/1)  and  3  carbonate  (0.00, 
0.05,  0.10  meq/1)  concentrations,  with  100  ng  Cd/1 
in  solution.  Cadmium  concentrations  in  H.  azteca 
increased  significantly  (from  1.63  to  2.19  microg 
Cd/g  dry  mass)  with  decreasing  calcium  concen- 
trations in  solution,  but  were  not  affected  by  car- 
bonate concentrations.  The  second  experiment 
used  3  concentrations  of  calcium  (2.5,  4.5,  6.5  mg 
Ca/1),  cadmium  (10,  50,  250  mg  Cd/1)  and  carbon- 
ate (0.00,  0.25,  0.100  meq/1).  Cadmium  concentra- 
tions in  H.  azteca  increased  significantly  (from  1.45 
to  3.04  microg  Cd/g  dry  mass)  with  increasing 
cadmium  concentrations,  and  decreasing  calcium 
concentrations  (from  1.50  to  2.37  microg  Cd/g  dry 
mass),  but  were  not  affected  by  carbonate  concen- 
trations. It  was  concluded  that  cadmium  concen- 
trations in  H.  azteca  are  a  function  of  environmen- 
tal cadmium  and  calcium  concentrations,  but  are 
not  affected  by  environmental  pH  (range  6.8-5.6) 
or  carbonate  concentrations.  (Author's  abstract) 
W90-01245 


CARCINOGENIC  EFFECTS  OF  7,12- 
DIMETHYLBENZ(A)ANTHRACENE  ON  THE 
GUPPY  (POECILIA  RETICULATA). 

Gulf  Coast  Research  Lab.,  Ocean  Springs,   MS. 
W.  E.  Hawkins,  W.  W.  Walker,  J.  S.  Lytle,  T.  F. 
Lytle,  and  R.  M.  Overstreet. 

Aquatic  Toxicology  AQTODG,  Vol.  15,  No.  1,  p 
63-82,  July  1989.  20  fig,  4  tab,  22  ref. 

Descriptors:  "Water  pollution  effects,  "Fish, 
"Guppies,  "Carcinogens. 

The  carcinogenic  effects  of         7,12- 

dimethylbenz(a)anthracene  (DMBA)  on  the  king 
cobra  strain  of  guppy  (Poecilia  reticulata)  were 
examined.  Specimens  were  exposed  for  6  h  once 
weekly  for  4  wk  to  DMBA.  Guppies  were  6-11 
days  old  at  the  initial  exposure.  Treatment  groups 
included  the  following:  (1)  untreated  control,  (2) 
dimethylformamide  (DMF)  carrier  control,  (3) 
low,  water-mediated  DMBA  concentration  (about 
1-3  microg/1  or  ppb  DMBA,  (4)  intermediate, 
DMF-mediated  DMBA  concentration  (about  20 
ppb  DMBA),  and  (5)  high,  DMF-mediated  DMBA 
concentration  (About  35  ppb  DMBA).  Hepatic 
neoplasms  developed  in  guppies  exposed  to  the 
intermediate  and  high  concentrations.  Both  of 
these  exposure  media  contained  the  same  concen- 
trations of  soluble  DMBA.  The  high  exposure 
medium,  however,  also  contained  an  insoluble,  par- 
ticulate fraction  of  DMBA.  Hepatic  neoplasm  inci- 
dences in  fish  exposed  to  the  intermediate  concen- 
trations were  10%  at  24  wk  and  19%  at  37  wk 
after  the  initial  exposure.  In  samples  from  the  high 
concentration  group,  47%  had  hepatic  neoplasms 
at  24  wk  and  46%  at  37  wk.  Histologically,  the 
hepatic  lesions  were  categorized  as  altered  foci, 
hepatocellular  adenomas,  and  hepatocellular  carci- 
nomas. In  addition  to  liver  neoplasms,  several 
other  types  of  lesions  developed  in  DMBA-ex- 
posed  guppies.  These  included  two  undifferentiat- 
ed sarcomas,  a  rhabdomyosarcoma,  a  renal  adeno- 
carcinoma, and  a  neurilemmoma.  Only  one  control 
specimen  (representing  0.38%  of  all  controls)  had  a 
neoplastic  lesion,  a  small  hepatocellular  adenoma 
in  a  37  wk  specimen.  It  is  demonstrated  that  the 
guppy  develops  hepatic  and  extrahepatic  neo- 
plasms rapidly  following  brief  water-borne  expo- 
sures to  those  rather  low  levels  of  DMBA.  Fur- 
thermore, it  is  shown  that  the  particulate  fraction 
of  DMBA  contributes  to  the  carcinogenicity  of  the 
compound.  (Author's  abstract) 
W90-01246 


QSAR  STUDY  OF  THE  TOXICITY  OF  NITRO- 
BENZENE DERIVATIVES  TOWARDS  DAPH- 
NIA  MAGNA,  CHLORELLA  PYRENOIDOSA 
AND   PHOTOBACTERIUM   PHOSPHOREUM. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology,  Pharmacy  and  Toxicol- 
ogy. 

J.  W.  Deneer,  C.  J.  vanLeeuwen,  W.  Seinen.  J.  L. 
Maas-Diepeveen,  and  J.  L.  M.  Hermens. 
Aquatic  Toxicology  AQTODG,  Vol.  15,  No.  1,  p 
83-98,  July  1989.  1  fig,  8  tab,  44  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  *Waler  pollution  effects,  'Daphnia, 
♦Toxicity,  'Benzenes,  'Hydrocarbons,  Photobac- 
terium,  Chlorella,  Quantitative  structure-activity 
relationships,  Nitrobenzene. 

The  toxicity  of  various  mono  and  dinitrobenzene 
derivatives  towards  Daphnia  magna,  Chlorella 
pyrenoidosa  and  Photobacterium  phosphoreum  is 
investigated,  establishing  quantitative  structure-ac- 
tivity relationships  (QSARs).  For  the  mono-nitro 
compounds  tested,  it  is  observed  that  their  acute 
and  semi-chronic  toxicity  towards  D.  magna  is 
only  slightly,  if  at  all,  higher  than  the  minimum 
toxicity  expected  on  the  basis  of  anarcosis  type  of 
action.  Moreover,  the  logarithm  of  the  octanol/ 
water  partition  coefficient  (log  P)  is  found  to  be  a 
sufficient  descriptor  of  the  toxicity  of  these  com- 
pounds to  D.  magna.  The  statistical  quality  of  the 
QSAR  describing  the  toxicity  of  mono-nitro  com- 
pounds to  C.  pyrenoidosa  is  found  to  be  improved 
by  incorporation  of  Hammett  sigma  constants  and 
log  P  as  parameters.  For  the  dinitrobenzene  de- 
rivatives, it  is  established  that  the  description  of 
their  toxicity  to  D.  magna  and  C.  pyrenoidosa 
necessitates  the  use  of  sigma  constants.  Further- 
more, the  toxicity  of  several  of  these  compounds  is 
found  to  be  more  dependent  upon  the  duration  of 
the  test  than  observed  for  the  mono-nitro  com- 
pounds. This  is  assumed  to  be  due  to  the  formation 
of  reactive  metabolites,  which  probably  contribute 
substantially  to  the  toxicity  of  most  di-nitro  com- 
pounds. For  the  toxicity  of  dinitrobenzenes  to  Ph. 
phosporeum,  no  significant  QSAR  could  be  estab- 
lished employing  sigma  constants  and  log  P  as 
parameters.  THe  applicability  of  the  Microtox  test 
as  a  prescreening  tool  for  the  selection  of  com- 
pounds needing  further  evaluation  is  discussed.  It 
is  concluded  that  the  usefulness  of  the  test  is  only 
limited.  There  appears  to  be  no  obvious  relation- 
ship between  the  susceptibilites  of  Ph.  phosphor- 
eum and  other  species  to  chemicals  that  cause  toxic 
effects  through  modes  of  biological  action  different 
from  general  anaesthesia.  (Author's  abstract) 
W90-01247 


POLYCHLORINATED  BIPHENYL  (PCB)-CON- 
TAMINATED  FISH  INDUCES  VITAMIN  A 
AND  THYROID  HORMONE  DEFICIENCY  IN 
THE  COMMON  SEAL  (PHOCA  VITULINA). 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Toxicology. 

A.  Brouwer,  P.  J.  H.  Reijnders,  and  J.  H.  Koeman. 
Aquatic  Toxicology  AQTODG,  Vol.  15,  No.  1,  p 
99-106,  July  1989.  2  fig,  26  ref. 

Descriptors:  *Water  pollution  effects,  'Polychlori- 
nated  biphenyls,  *Fish,  *Seals,  "Vitamins,  Thy- 
roid hormone  deficiency,  Hormones. 

The  effect  of  polychlorinated  biphenyl  (PCB)-con- 
taminated  fish  on  plasma  retinol  (vitamin  A)  and 
thyroid  concentrations,  i.e.  sensitive  indicators  of 
PCB-intoxication,  were  investigated  in  the 
common  seal  Phoca  vitulina.  Seals  fed  fish  from 
Wadden  Sea  (high-level  PCB  contamination)  had 
significantly  lower  concentrations  of  plasma  re- 
tinol, total  (TT4)  and  free  thyroxin  (FT4)  and 
triiodothryronin  (TT3)  as  compared  to  seals  fed 
fish  from  the  north-east  Atlantic  (low-level  PCB 
contamination).  The  PCB-induced  reduction  in 
plasma  retinol  levels  disappeared  when  seals  on  a 
Wadden  Sea  fish  diet  were  subsequently  fed  Atlan- 
tic Ocean  fish.  It  is  suggested  that  reduced  plasma 
retinol  and  thyroid  hormone  levels,  which  may 
result  in  an  increased  susceptibility  to  microbial 
infections,  reproductive  disorders  and  other  patho- 
logical alterations,  are  critically  involved  in  the 
recently  reproductive  disorders  and  the  lethal  viral 
infections  in  seals  and  other  marine  mammal  popu- 
lations in  the  Baltic,  North  Sea  and  Wadden  Sea. 
(Author's  abstract) 
W90-01248 


SIDE-EFFECTS  OF  PESTICIDES  ON 
GROUND-DWELLING  PREDATORY  ARTH- 
ROPODS IN  ARABLE  ECOSYSTEMS. 

Agricultural     Univ.,     Wageningen     (Netherlands). 

Dcpl    ol    I  oxicology. 

1    W   f  .verls.  li   Aukcma,  R.  Hengeveld,  and  J.  II 

Koeman. 

I  n   ironmental  Pollution  FNI'OEK,  VOL  59.  No. 


3,  p  203-225,  1989  9  fig,  8  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  *Palh  of  pol- 
lutants,   'Pesticides,    'Arthropods,    •Ecosysti 
The  Netherlands,  Fauna. 

The  effects  of  above  ground  applications  of  pesti- 
cides in  field  crops  on  the  epigeal  predator  fauna  in 
the  Lake  Yssel  polders  in  the  Netherlands  was 
assessed  during  a  20-month  period  by  means  of 
pitfall  trapping  in  17  commercially  farmed  fields 
and  in  one  experimental  field.  The  pesticides  used 
during  this  period  were  the  herbicides  2,4-d-amine 
and  MCPA/MCPP  and  the  insecticides  dellamcth- 
rin,  fenitrothion,  and  bromophos-ethyl  Deposition 
of  the  spray  on  the  soil  was  determined  Bioassays 
were  carried  out  in  the  fields  in  two  cases.  Of  the 
taxa  identified  (staphylinids,  carabids  and  spiders), 
the  erigonid  and  linyphiid  spiders  appeared  to  be 
sensitive  to  the  three  insecticides.  Long-term  ef- 
fects, however,  could  not  be  demonstrated.  No 
effect  was  observed  from  the  herbicide  applica- 
tions. Fields  which  were  mechanically  treated 
against  weeds  had  a  lower  species  diversity  than 
chemically  treated  fields.  Ploughing  had  a  detri- 
mental effect  on  the  spiders.  The  effect  of  delta- 
methrin  appeared  to  depend  on  weather  condi- 
tions. At  higher  temperatures,  the  effect  was 
stronger  than  at  lower  temperatures,  and  no  effects 
could  be  observed  under  rainy  conditions.  A  guild 
of  five  species  (Erigone  atra,  E.  dentipalpis,  Oe- 
dothorax  apicatus,  Meioneta  rurestris  and  Bathy- 
phantes  gracilis)  is  recommended  as  an  indicator 
for  early  detection  of  side-effects  of  insecticides  on 
the  epigeal  predator  fauna.  (Author's  abstract) 
W90-01256 


COMPARISONS  OF  SINGLE-SPECIES,  MI- 
CROCOSM AND  FIELD  RESPONSES  TO  A 
COMPLEX  EFFLUENT. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

K.  W.  Pontasch,  B.  R.  Niederlehner,  and  J.  Cairns. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  6,  p  521-532,  1989.  1  fig,  6 
tab,  32  ref. 

Descriptors:  *Water  pollution  effects,  'Effluents, 
♦Toxicity,  Comparison  studies,  Ecosystems,  Mi- 
crocosms. 

Short-term,  single-species  toxicity  tests  are  used  to 
identify,  regulate  and  monitor  the  discharge  of 
problem  effluents  into  receiving  ecosystems.  The 
ability  of  single-species  to  protect  entire  ecosys- 
tems has  been  questioned,  and  microcosm  tests 
have  been  proposed  as  additional  tools  for  reduc- 
ing uncertainty  in  environmental  risk  assessment. 
Responses  to  complex  effluent  in  microcosms  of 
indigenous  macroinvertebrates  and  protozoans 
were  compared  with  responses  observed  in  acute 
tests  with  Daphnia  magna,  Ceriodaphnia  dubia  and 
Pimephales  promelas  and  in  chronic  survival  and 
reproductive  tests  with  C.  dubia.  The  predictive 
utility  of  these  various  tests  was  then  evaluated  in 
relation  to  observed  effects  in  the  receiving  stream. 
The  acute  LC50s  (percent  effluent)  form  the  acute 
tests  were  63.1  for  P.  promelas,  18.8  to  31.3  for  D. 
magna  and  54.7  for  C.  dubia.  Results  from  7-d 
chronic  tests  indicated  that  C.  dubia  survival  was 
significantly  (P  <  or  =  0.05)  affected  at  30% 
effluent  and  that  reproduction  was  affected  at  con- 
centrations >  or  =  3%  effluent.  In  the  protozoan 
microcosms,  community  composition  was  signifi- 
cantly (P  <  or  =  0.05)  changed  at  1.0%,  while 
protozoan  species  richness  was  significantly  re- 
duced at  3%  effluent.  In  the  macroinvertebrate 
microcosms,  mayflies  were  the  only  macroinverte- 
brates adversely  affected  by  the  effluent.  Four 
mayfly  taxa  showed  significant  (p  <  or  =  0.05) 
reductions  in  density  in  the  1.0%  treatment  and 
four  others  were  significantly  reduced  at  10.0%; 
however,  some  chironomids  had  significant  in- 
creases in  density  at  0.1%  and  above.  Microcosm 
responses  corresponded  well  with  observed  effects 
in  the  field.  The  microcosms  correctly  predicted 
which  indigenous  organisms  would  be  lost  and 
which  would  be  stimulated  at  various  ambient 
concentrations  of  the  effluent.  (Author's  abstract) 
W90-01261 


DEVELOPMENT    AND   EVALUATION    Ol    I 
NOVEL  MARINE  SEDIMEN1    FORI-    V\aIFK 
TOXICITY    I  LSI    WITH   THE  FOLYf'HAKTE 
DINOPHILUS  CYBOC  ll.lAlt  s. 
Battelle  Ocean  Sciences,  Duxbury,  MA 
R.  S.  Carr,  J   W   Williams,  and  C    I    M   Iragata. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No  6,  p  533-543,  1989   3  fig,  6 
tab,  10  ref 

Descriptors:  'Water  pollution  effects,  'Sediments, 
•Marine  sediments,  'Toxicity,  'Polychaetes,  Test 
procedures,  Interstitial  water. 

As  a  candidate  for  future  use  in  the  National  Status 
and  Trends  Program,  a  novel  marine  sediment 
pore  water  toxicity  test  procedure  was  developed 
and  evaluated.  The  test  procedure  involves  obtain- 
ing sediment  pore  water  with  a  pressurized 
squeeze-extraction  device,  and  then  conducting  a 
life-cycle  toxicity  test  with  the  polychaete  Dino- 
philus  gyrociliatus.  Recent  studies  have  demon- 
strated that  for  certain  on  polar  organic  contami- 
nants, the  key  route  of  exposure  is  from  the  inter- 
stitial (pore)  water.  Sediment  samples  were  collect- 
ed from  15  different  stations  in  the  San  Francisco 
Bay  area  with  varying  amounts  of  contamination. 
The  results  show  that  the  life-cycle  toxicity  test 
with  D.  gyrociliatus  exposed  to  pore  water  sam- 
ples is  sensitive  enough  to  detect  differences  in  the 
toxicity  of  moderately  contaminated  (containing 
significantly  elevated  levels  of  certain  pollutants  as 
compared  with  a  clean  reference  site)  sediment. 
Although  no  mortality  attributable  to  pore  water 
contamination  was  observed,  a  statistically  signifi- 
cant reduction  in  fecundity  was  observed  between 
the  reference  site  in  Tomales  Bay  and  one  of  the 
more  heavily  contaminated  sites,  Yerba  Buena. 
The  results  of  the  fresh  versus  frozen/thawed  com- 
parison indicate  that  the  freezing  of  samples  does 
not  affect  their  toxicity.  The  primary  advantages  of 
the  pore  water  approach  for  sediment  toxicity  test- 
ing are  that:  (1)  potential  artifacts  due  to  grain  size, 
water  quality  parameters,  or  the  physical  proper- 
ties of  the  sediments  are  eliminated,  (2)  as  prelimi- 
nary studies  suggest,  pore  water  samples  can  be 
stored  indefinitely  before  they  are  used,  which 
greatly  simplifies  the  logistics  of  testing,  and  (3) 
the  use  of  pore  water  samples  allows  for  a  dilution 
series  to  be  tested,  if  necessary,  thereby  allowing 
an  LC50  or  EC50  value  to  be  calculated.  (Miller- 
PTT) 
W90-01262 


COMPARATIVE  ACUTE  TOXICITY  OF 
DIETHYLENEGLYCOL  DINJTRATE  TO 
FRESHWATER  AQUATIC  ORGANISMS. 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 
ics Lab. 

D.  J.  Fisher,  D.  T.  Burton,  and  R.  L.  Paulson. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  6,  p  545-550,  1989.  2  fig,  4 
tab,  16  ref. 

Descriptors:  'Explosives  wastes,  'Daphnia, 
'Water  pollution  effects,  'Rivers,  'Toxicity, 
'Comparison  studies,  'Aquatic  life,  'Fish,  Catfish, 
Minnow,  Trout. 

The  acute  toxicity  of  diethyleneglycol  dinitrate 
(DEGDN)  to  nine  freshwater  aquatic  organisms 
was  determined.  Juvenile  fathead  minnow,  bluegill, 
channel  catfish  and  rainbow  trout  were  exposed  to 
the  compound  for  96  h.  The  invertebrates  tested 
for  48  h  included  the  neonate  water  flea,  early- 
young  amphipod,  midge  larva  and  the  mayfly 
larva.  The  effect  of  DEGDN  on  the  growth  of  the 
green  alga  Selenastrum  capricornutum  was  also 
studied.  The  toxicity  of  DEGDN  was  relatively 
low  to  the  nine  freshwater  species  tested.  Toxicity 
values  ranged  from  a  5-d  EC50  (standing  crop)  of 
less  than  58.4  mg/L  for  the  alga  to  a  96-h  LC50  of 
491.4  mg/L  for  the  fathead  minnow.  The  most 
sensitive  invertebrate,  the  daphnid,  was  more  sensi- 
tive than  the  most  sensitive  fish,  the  bluegill.  (Au- 
thor's abstract) 
W90-01263 


IMMUNOMODULATION    IN   C57BL/6   MICE 
FOLLOWING  CONSUMPTION  OF  HALOGE- 
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NATED  AROMATIC  HYDROCARBON-CON- 
TAMINATED COHO  SALMON  (ONCORHYN- 
CUS  KISUTCH)  FROM  LAKE  ONTARIO. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Pa- 
thology. 

G.  B.  Cleland,  P.  J.  McElroy,  and  R.  A. 
Sonstegard. 

Journal  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.  27,  No.  4,  p  477-486,  1989.  4  tab,  20 
ref. 

Descriptors:  *Water  pollution  effects,  *Toxicity, 
•Bioaccumulation,  'Salmon,  "Hydrocarbons,  "Pol- 
ychlorinated  biphenyls,  In  vivo  testing.  Immune 
system,  Lake  Ontario. 

Studies  were  conducted  to  assess  the  immunomo- 
dulatory effects  associated  with  the  consumption 
of  coho  salmon  containing  halogenated  aromatic 
hydrocarbons  and  other  compounds  naturally 
bioaccumulated  from  Lake  Ontario.  Diets  contain- 
ing 33%  coho  salmon  from  Lake  Ontario  or  the 
Pacific  Ocean  were  fed  to  juvenile  C57B1/6  mice 
for  2-4  months.  After  two  months,  the  mice  fed 
Lake  Ontario  salmon  had  reduced  immunoglobulin 
M  (IgM),  IgG,  and  IgA  plaque-forming  cell  re- 
sponses to  sheep  erythrocytes.  No  changes  were 
observed  in  total  numbers  of  spleen  lymphocytes, 
total  T-lymphocytes  or  T-lymphocyte  subsets  as 
determined  by  flow  cytometry.  Cellular  immunity, 
assessed  by  the  cytotoxic  T-lymphocyte  response 
to  allogeneic  tumor  target  cells,  was  not  altered 
following  dietary  exposure  to  Lake  Ontario  coho 
salmon  for  4  months.  The  observed  humoral  im- 
munomodulation  correlated  with  elevated  poly- 
chlorinated  biphenyl  levels  in  the  Lake  Ontario 
salmon  diets.  The  levels  of  pollutants  such  as  mer- 
cury, tin  compounds  and  other  metals,  PCDDs  and 
PCDFs  were  not  examined.  (Author's  abstract) 
W90-01272 


BENTHIC  ALGAL  RESPONSES  TO  N  AND  P 
ENRICHMENT  ALONG  A  PH  GRADIENT. 

Michigan  Univ.,  Pellston.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01277 


IMPACT  OF  REPEATED  INSECTICIDAL 
TREATMENTS  ON  DRIFT  AND  BENTHOS  OF 
A  HEADWATER  STREAM. 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
J.  B.  Wallace,  G.  J.  Lugthart,  T.  F.  Cuffney,  and 
G.  A.  Schurr. 

Hydrobiologia  HYDRB8,  Vol.  179,  No.  2,  p  135- 
147,  July  24,  1989.  3  fig,  5  tab,  27  ref.  NSF  grant 
BSR83-16082  and  BSR87-18005. 

Descriptors:  *Water  pollution  effects,  *Fate  of  pol- 
lutants, "Insecticides,  "Benthos,  "Streams,  Head- 
water streams,  Drift,  Methoxychlor. 

A  small  first-order,  Appalachian  Mountain  stream 
received  successive  seasonal  treatments  with  an 
insecticide,  methoxychlor.  Despite  an  application 
rate  of  10  mg/1  methoxyochlor  for  4  hours,  based 
on  stream  discharge,  only  a  small  fraction  (1.6%) 
of  the  insecticide  was  exported  to  downstream 
reaches  for  a  31  hour  period  during  and  following 
treatment.  Most  of  the  insecticide  was  incorporat- 
ed into  sediments  of  the  streambed,  which  had 
residues  ranging  from  0.038  to  11.7  microg  meth- 
oxychlor/g  dry  wt  of  sediments  in  June  1986  fol- 
lowing treatments  in  December  1985  and  March 
1986.  Despite  low  concentrations  of  methoxychlor 
measured  in  stream  water  (maximum  =  128 
microg/1)  during  the  initial  treatment,  massive  drift 
(  >  950,000  organisms  and  70  g  AFDM  biomass) 
occurred  from  a  stream  area  of  about  144  sq  m. 
Numerically,  collector-gatherer  taxa  (primarily 
Chironomodae)  dominated  drift  (63%)  followed  by 
shredders  and  predators;  however,  biomass  of  drift 
was  dominated  by  shredders  (48.9%),  followed  by 
predators  and  collector-gatherers.  Compared  with 
pre-treatment  benthic  abundances,  insects  were  re- 
duced by  75%  following  the  initial  treatment  in 
December  1985,  and  85%  following  an  additional 
treatment  in  March  1986.  Benthic  abundances  of 
non-insect  taxa  showed  no  significant  changes. 
Benthic  abundances  of  shredder,  collector-filterer, 
and  scraper  functional  groups  exhibited  significant 
decreases  in  the  first  month  following  treatment. 


Although  benthic  abundances  of  collector-gatherer 
and  predator  taxa  were  reduced  by  48.6  and  40.5, 
respectively,  the  reduction  was  not  statistically 
significant  because  of  the  high  sample  variance. 
Comparisons  of  drift  composition  during  the  initial 
treatment  with  successive  quarterly  treatments 
(March  1986  to  January  1988)  reflected  of  ongoing 
pesticide  disturbance  of  the  biota  as  the  community 
structure  shifted  from  one  consisting  of  a  diverse 
insect  and  non-insect  fauna  toward  one  dominated 
by  copepods,  oligochaetes,  Collembola,  and  chir- 
onomids.  (Author's  abstract) 
W90-01278 


CARBON-CONTROLLED  NITROGEN  CY- 
CLING IN  A  MARINE  'MACROCOSM':  AN 
ECOSYSTEM-SCALE  MODEL  FOR  MANAG- 
ING CULTURAL  EUTROPHICATION. 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-01287 


STRUCTURE  AND  FUNCTION  IN  A  MODEL 
COASTAL  ECOSYSTEM:  SILICON,  THE 
BENTHOS  AND  EUTROPHICATION. 

Rhode  Island  Univ.,  Narragansett.  Marine  Ecosys- 
tems Research  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-01289 


LIMITING  NUTRIENTS  OF  ALGAL  GROWTH 
IN  USHIKU  MARSH,  (IN  JAPANESE). 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
O.  Yagi,  N.  Ohkubo,  N.  Tomioka,  and  M.  Okada. 
Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  2,  p  139-148,  April  1989.  6  fig,  3  tab,  15  ref. 
English  summary. 

Descriptors:  "Water  pollution  effects,  "Eutroph- 
ication,  "Limnology,  "Marshes,  "Nutrients,  "Lim- 
iting nutrients,  "Japan,  "Algal  growth,  Water  qual- 
ity, Rivers,  Lake  Kasumigaura,  Ushiku  Marsh, 
Japan. 

Determination  of  water  quality,  Algal  Growth  Po- 
tential (AGP)  and  limiting  nutrients  in  Ushiku 
Marsh  and  related  rivers  (Inari,  Higashiyata  and 
Nishiyata)  were  carried  out  using  Microcystis  flos- 
aquae,  M.  aeruginosa  and  Selenastrum  capricornu- 
tum  in  order  to  clarify  the  difference  between 
Ushiku  Marsh  where  water  bloom  occurs  very 
rarely  and  Lake  Kasumingaura  where  high  density 
water  blooms  occur  every  year.  T-P  concentration 
of  Ushiku  Marsh  was  the  same  level  as  in  Lake 
Kasumingaura,  However,  T-N  content  in  Ushiku 
Marsh  was  the  same  level  as  in  Lake  Kasumin- 
gaura. AGPs  of  the  filtered  samples  in  Ushiku 
Marsh  were  significantly  higher  than  those  of  the 
autoclaved  samples.  Autoclaving  was  done  at  121 
C  for  15  min.  The  limiting  nutrients  in  Ushiku 
Marsh  and  related  rivers  were  P  and  EDTA 
throughout  the  year  for  M.  fios-aquae,  and  for  M. 
aeruginosa  in  the  summer  season  only.  Lake  Kasu- 
mingaura contained  more  chelated  compounds 
which  were  growth-stimulating  than  Ushiku 
Marsh.  This  may  be  one  of  important  reasons  why 
the  water  bloom  does  not  occur  in  Ushiku  Marsh. 
(Author's  abstract) 
W90-01297 


C:N:P  RATIO  OF  MICROCYSTIS  AND  ANA- 
BAENA  (BLUE-GREEN  ALGAE)  AND  ITS  IM- 
PORTANCE FOR  NUTRIENT  REGENENERA- 
TION  BY  AEROBIC  DECOMPOSITION. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

Y.  Tezuka. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 

No.  2,  p  149-155,  April  1989.  6  fig,  17  ref. 

Descriptors:  "Limnology,  "Decomposing  organic 
matter,  "Eutrophication,  "Algae,  "Cyanophyta, 
"Carbon,  "Nitrogen,  "Phosphorus,  "Nutrients, 
"Decomposition,  Phytoplankton,  Dissolved  inor- 
ganic nitrogen,  Dissolved  inorganic  phosphorous. 

Microcystis  and  Anabaena  were  collected  from 
their  natural  environments  and  decomposed  under 


aerobic  conditions  in  the  laboratory.  They  had  low 
C  :  N  :  P  ratios  (74  :  13  :  1  for  Microcystis  and  58  : 
8  :  1  for  Anabaena  by  weight)  and  released  both 
dissolved  inorganic  nitrogen  (DIN)  and  phospho- 
rous (DIP).  It  was  demonstrated  that  phytoplank- 
ton with  low  C  :  N  :  P  ratio  release  both  DIN  and 
DIP  by  decomposition,  whereas  those  with  high  C 
:  N  :  P  ratio  (200  :  20  :  1  in  summer),  like  the 
phytoplankton  in  the  eutrophic  zone  of  Lake  Biwa 
during  the  stagnation  period  release  only  DIN. 
(Author's  abstract) 
W90-01298 


EPILITHIC  ALGAL  COMMUNITIES  FROM 
RIVER  SEGURA  BASIN,  SOUTHEASTERN 
SPAIN. 

Murcia  Univ.  (Spain).  Dept.  de  Biologia  Vegetal. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01304 


ROLE  OF  BOTTOM  SEDIMENTS  IN  SUS- 
TAINING PLANKTON  PRODUCTION  IN  A 
LAKE  ECOSYSTEM:  EXPERIMENTAL  DEM- 
ONSTRATION USING  ENCLOSED  WATER 
BODIES  IN  A  SHALLOW  EUTROPHIC  LAKE. 
Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01313 


PRODUCTION  ECOLOGY  OF  PHYTO-  AND 
ZOOPLANKTON  IN  A  EUTROPHIC  POND 
DOMINATED  BY  CHAOBORUS  FLAVICANS 
(DIPTERA:  CHAOBOLIDAE). 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01314 


DECOMPOSITION  OF  LEAF  LITTER  EX- 
POSED TO  SIMULATED  ACID  RAIN  IN  A 
BUFFERED  LOTIC  SYSTEM. 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
A.  Garden,  and  R.  W.  Davies. 
Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 
33-44,  August  1989.  8  fig,  1  tab,  43  ref. 

Descriptors:  "Acid  rain  effects,  "Riparian  vegeta- 
tion, "Leaves,  "Litter,  "Decomposition,  "Lotic  en- 
vironment, Nitrogen,  Phosphorus,  Hydrogen  ion 
concentration,  Seasonal  variation. 

Exposure  to  simulated  acid  rain  resulted  in  changes 
in  the  chemical  content  of  riparian  vegetation  and 
terrestrial  leaf  litter  and  had  significant  effects  on 
leaf  litter  decay  rates  in  a  well-buffered  lotic  eco- 
system. Foliar  nitrogen  and  phosphorus  decreased 
with  decreasing  pH  of  the  simulated  acid  rain  and 
microbial  activity  was  greater  on  leaf  litter  ex- 
posed to  rain  of  pH  5.4  than  on  leaf  litter  exposed 
to  pH  3.0  or  pH  4.0.  Detritivore  numbers  and 
biomass  were  significantly  higher  on  leaf  litter 
exposed  to  pH  5.4,  probably  due  to  the  greater 
palatability  of  the  leaf  substrate.  Decay  rates  of  leaf 
litter  processed  in  the  summer  months  were  signifi- 
cantly lower  than  decay  rates  of  litter  processed 
during  the  autumn/winter  due  to  reduction  in  ni- 
trogen content  and  microbial  respiration.  (Author's 
abstract) 
W90-01316 


LOSS  OF  SUBMERGED  PLANTS  WITH  EU- 
TROPHICATION: I.  EXPERIMENTAL 
DESIGN,     WATER     CHEMISTRY,     AQUATIC 
PLANT    AND    PHYTOPLANKTON    BIOMASS 
IN  EXPERIMENTS  CARRIED  OUT  IN  PONDS 
IN  THE  NORFOLK  BROADLAND. 
University   of  East   Anglia,   Norwich   (England). 
School  of  Environmental  Sciences. 
H.  Balls,  B.  Moss,  and  K.  Irvine. 
Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 
71-87,  August  1989.  5  fig,  10  tab,  38  ref. 

Descriptors:  "Eutrophic  lakes,  "Eutrophication, 
"Submerged  plants,  "Limnology,  "Water  pollution 
effects,  "Phytoplankton,  "Ponds,  Nutrients,  Phos- 
phorus, Phosphates,  Ammonium,  Nitrates,  Chloro- 
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phyll  a,  Fish,  Daphnia,  Norfolk  liroadland,  United 
Kingdom. 

During  eutrophication  of  shallow  lakes,  communi- 
ties of  submerged  plants  arc  often  replaced  by 
dense  phytoplankton  populations,  but  the  mecha- 
nism by  which  this  occurs  is  obscure  though  often 
assumed  to  involve  shading.  This  paper  introduces 
a  series  investigating  this  change  and  describes  a 
system  of  experimental  ponds  which  were  various- 
ly fertilized  with  N  and  P,  had  fish  added  or 
removed,  and  had  their  submerged  aquatic  plants 
cleared  or  left  intact.  Fertilization  with  phosphate 
and  ammonium  nitrate  in  quantities  effectively 
greater  than  those  in  a  series  of  lakes  in  the  adja- 
cent Norfolk  Broads,  which  have  lost  their  sub- 
merged plants,  did  not  displace  the  plant  popula- 
tions. Total  P  and  soluble  reactive  P  concentra- 
tions in  the  water  did  not  increase  much  with 
increasing  loading  in  the  presence  of  submerged 
plants  but  did  so  if  the  plants  were  manually 
cleared.  Ammonium  and  nitrate  concentrations 
were  kept  low,  despite  large  additions  in  both  plant 
dominated  and  manually  cleared  ponds.  In  the 
absence  of  fish  there  were  modest  increases  in 
chlorophyll  a  concentrations  with  P  loading  in  the 
presence  or  absence  of  submerged  plants.  The  con- 
centrations achieved,  however,  were  much  lower 
than  anticipated,  probably  because  of  grazing  by 
large-bodied  Cladocera.  Ponds  dominated  by 
plants  continued  to  have  low  phytoplankton  popu- 
lations even  when  fish  were  stocked.  Low  fish 
survival  in  these  ponds  permitted  grazing  zoo- 
plankters  to  flourish.  In  ponds  cleared  of  plants, 
however,  there  were  significant  relationships  be- 
tween chlorophyll  a  concentration  with  Daphnia 
biomass  (inverse)  and  log  stock  of  potentially  zoo- 
planktivorous  fish  (positive).  There  was  a  signifi- 
cant relationship  between  chlorophyll  a  and  total  P 
concentrations  in  the  plant  and  cleared  ponds  in 
1982  but  only  in  the  plant  ponds  in  183.  In  all  cases 
the  phytoplankton  communities  were  dominated 
by  small,  often  flagellated,  organisms.  (See  W90- 
01321  thru  W90-01322)  (Author's  abstract) 
W90-01320 


LOSS  OF  SUBMERGED  PLANTS  WITH  EU- 
TROPHICATION: II.  RELATIONSHIPS  BE- 
TWEEN FISH  AND  ZOOPLANKTON  IN  A  SET 
OF  EXPERIMENTAL  PONDS,  AND  CONCLU- 
SIONS. 

University   of  East   Anglia,   Norwich   (England). 
School  of  Environmental  Sciences. 
K.  Irvine,  B.  Moss,  and  H.  Balls. 
Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 
89-107,  August  1989.  1 1  fig,  4  tab,  55  ref. 

Descriptors:  *Water  pollution  effects,  "Limnology, 
*Eutrophic  lakes,  "Eutrophication,  "Submerged 
plants,  *Zooplankton,  *Fish,  *Ponds,  Nutrients, 
Phosphorus,  Phosphates,  Ammonium,  Nitrates, 
Chlorophyll  a,  Daphnia,  Norfolk  Broadland, 
United  Kingdom. 

In  1982  and  1983  sets  of  experimental  ponds  were 
left  with  their  submerged  plant  communities  intact 
(plant  ponds)  or  were  cleared  manually  of  them 
(cleared  ponds).  The  ponds  were  all  fertilized  with 
ammonium  nitrate  and  with  variable  amounts  of 
phosphate.  In  1982  fish  were  removed  from  the 
ponds.  Zooplankton  communities  were  dominated 
by  large  Cladocera  with  Daphnia  prominent  in  the 
cleared  ponds  and  Simocephalus  in  the  plant 
ponds.  There  was  no  detectable  effect  of  differen- 
tial phpsphorus  additions  on  zooplankton  commu- 
nities or  populations.  In  1983  zooplanktivorous  fish 
(mainly  roach)  were  stocked  in  the  ponds.  In  the 
plant  ponds  the  fish  did  not  survive,  probably 
through  severe  deoxygenation,  and  the  zooplank- 
ton community  again  included  large-bodied  Simo- 
cephalus. Fish  survival  was  variable  in  the  cleared 
ponds.  Where  fish  stocks  were  absent  or  low  (0.5-1 
g/sq  m)  a  Daphnia-dominated  community  persist- 
ed; at  intermediate  fish  stocks  (18.1  g/sq  m)  Eu- 
diaptomus  gracilis  was  predominant  and  where  fish 
stock  was  high  (22.8-29.1  g/sq  m)  Bosmina  longir- 
ostns  and  cyclopoid  copepods  dominated  the  com- 
munities. Mean  biomass  of  the  zooplankton  com- 
munity declined  with  increase  in  fish  stock  to 
between  5.1  and  18.1  g/sq  m  and  then  increased. 
On  the  basis  of  results  from  experimental  ponds 
and  elsewhere,  a  new  hypothesis  is  presented  to 


account  for  the  switch  from  aquatic  plant  to  pdyio 
plankton     dominance     in     eutrophicated     shallow 
lakes   It  envisages  dominance  by  either  group  b 
possible  as  alternative  states  over  a  wide  ran; 
high  nutrient  loadings.  It  suggests  that  each  state  is 
buffered  against  increased  loading  by  mechanisms 
involving  plant  and  algal  physiology  and  zooplank- 
ton grazer  populations    The  nature  of  the  buffers 
and    the    reasons    by    which    one    state    may    be 
switched  to  the  other  are  discussed.  (See  also  W'/'j 
01320  and  W90-01322)  (Author's  abstract) 
W90-01321 


LOSS  OF  SUBMERGED  PLANTS  WITH  EU- 
TROPHICATION: III.  POTENTIAL  ROLE  OF 
ORGANOCHLORINE  PESTICIDES:  A  PA- 
LAEOECOLOGICAL  STUDY. 

University   of  East   Anglia,    Norwich   (England) 
School  of  Environmental  Sciences. 
J.  Stansfield,  B.  Moss,  and  K.  Irvine. 
Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 
109-132,  August  1989.  13  fig,  1  tab,  63  ref. 

Descriptors:  *Eutrophic  lakes,  'Eutrophication, 
"Submerged  plants,  "Limnology,  "Zooplankton, 
"Phytoplankton,  "Chlorinated  hydrocarbons, 
"Water  pollution  effects,  Sediments,  Paleolimno- 
logy,  DDD,  DDT,  Dieldrin,  Daphnia,  Norfolk 
Broadland,  United  Kingdom. 

Mechanisms  which  might  have  caused  a  switch 
from  submerged  plant  dominance  to  phytoplank- 
ton dominance  in  a  series  of  shallow  lakes,  the 
Norfolk  Broads,  during  the  1950s  and  1960s,  are 
reviewed.  It  is  argued  that  a  likely  mechanism  was 
poisoning  of  the  community  of  Cladocera  which 
graze  on  algae  and  are  associated  with  the  plants. 
This  allowed  phytoplankton  to  take  advantage  of 
the  increased  nutrient  loadings  and  to  increase. 
The  1950s  and  1960s  were  periods  of  liberal  organ- 
ochlorine  pesticide  use.  Cladocera  are  particularly 
susceptible  to  organochlorine  toxicity.  Sediment 
cores  were  taken  from  Hoveton  Great  Broad,  in 
which  the  switch  to  phytoplankton  has  occurred, 
and  from  two  Broads  (Upton  and  Martham  South 
Broads)  in  which  submerged  plants  are  still  domi- 
nant. Analyses  were  made  for  cladoceran  remains, 
diatoms  and  molluscs.  Cross  dating  with  previous- 
ly taken  dated  cores  allowed  time-scales  to  be 
applied.  In  Hoveton  Great  Broad,  a  switch  from 
clear  water-associated  chydorids  to  turbid  water 
forms  was  found  to  coincide  with  the  loss  of 
aquatic  plants  in  the  1950s.  No  Daphnia  remains 
were  found.  In  the  other  two  Broads,  clear  water 
chydorids,  mostly  plant-associated,  were  found 
throughout  the  cores.  Residues  of  dieldrin 
(HEOD),  DDD  and  TDE  were  found  in  the  Ho- 
veton Great  Broad  cores,  with  the  DDT  deriva- 
tives particularly  associated  with  the  end  of  the 
phase  of  submerged  plant  dominance  and  the  be- 
ginning of  that  of  phytoplankton  dominance.  Bos- 
mina remains  became  more  abundant  after  this 
point.  Pesticide  residues  were  scarce  in  the  cores 
from  the  other  two  Broads  and  did  not  form  any 
particular  pattern.  Residues  of  polychlorinated  bi- 
phenyls  were  widespread  in  all  cores.  Calculation 
of  DDT  concentration  in  the  water  at  the  time  the 
sediments  with  greatest  concentrations  of  residue 
were  laid  down  suggests  that  concentrations  above 
typical  LC50  values  for  Daphnia  species  could 
have  been  present.  (See  W90-01320  thru  W90- 
01321)  (Author's  abstract) 
W90-01322 


LONG-TERM  CHANGE  IN  THE  COASTAL 
BIOTA  OF  HATAKEJIMA  ISLAND,  (JAPA- 
NESE). 

1-10-18    Wakamatsu-cho,    Fuchi-shi,    Tokyo    183, 
Japan. 
S.  Ohgaki. 

Japanese  Journal  of  Ecology  JJECDN,  Vol.  39, 
No.  1,  p  27-36,  April  1989.  3  fig,  5  tab,  44  ref. 
English  summary. 

Descriptors:  "Eutrophication,  "Coastal  waters, 
"Animal  populations,  "Plant  populations,  "Popula- 
tion dynamics,  "Water  pollution  effects,  "Japan, 
"Water  temperature,  Mollusks,  Echinoderms, 
Crustaceans,  Hatakejima  Island,  Invertebrates, 
Seashores. 


Literature   on   the   retem   changes   in    th< 
biota  ol  Hatakejima  Island  is  reviewed  and 
causes  of  the  changes  are  explored    621  species  of 
animals  were  recorded  on  the  island's  seashore:  3/4 
of  them  are  invertebrate*    The  coastal  bioia   has 
prominently   changed    in   the   last    3   deta  ',; 

species  (>  10%)  increased  or  decreased  conspicu- 
ously   The  number  of  decreasing  species  was  5 
times  greater  than  that  of  the  increasing  oi 
decline  in  number  of  species  was  more  obvious  in 
and  cctnnoderms  than  crustaceans   Water 
pollution   seems  to  be  an   important   cause  of  the 
observed  changes    Oligotrophy  species  decreased 
and   eutrophic   species   increased     Several   species 
have  disappeared  only  from  the  bay-head  side  of 
the  island  where  pollution  has  been  seriou 
circumstantial  evidence  suggests  that  the  changes 
are  also  due  to  low  temperatures  in   winter  and 
harvesting  of  edible  species  by  local  people   (Au- 
thor's abstract) 
W90-01325 


NUVAN  USE  IN  SALMON  FARMING:  THE 
ANTITHESIS  OF  THE  PRECAUTIONARY 
PRINCIPLE. 

Marine  Conservation  Society,  Ross-on-Wye  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  81. 
W90-01328 


SELF-POLLUTION   BY   SCOTTISH   SALMON 
FARMS. 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 
For  primary  bibliographic  entry  see  Field  81. 

W90-01329 


ENVIRONMENTAL  MONITORING  OF 
CAGED  FISH  FARMING  IN  MACROTIDAL 
ENVIRONMENTS. 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 

For  primary  bibliographic  entry  see  Field  81. 
W90-01330 


BAHIA  LAS  MI.NAS  OIL  SPILL:  HYDROCAR- 
BON UPTAKE  BY  REEF  BUILDING  CORALS. 

Bermuda  Biological   Station  for  Research,  Ferry 

Reach. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01332 


MEIOBENTHIC  AND  MACROBENTHIC  COM- 
MUNITY STRUCTURE  ALONG  A  PUTATIVE 
POLLUTION  GRADIENT  IN  SOUTHERN 
PORTUGAL. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 

M.  C.  Austen,  R.  M.  Warwick,  and  M.  C.  Rosado. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20.  No. 
8,  p  398-405,  August   1989.  5  fig,   1   tab,  21   ref. 

Descriptors:  "Path  of  pollutants,  "Benthic  fauna, 
"Water  pollution  effects,  "Wastewater  pollution. 
Species  composition.  Species  diversity,  Ria  For- 
mosa, Portugal. 

Macro-  and  meiobenthos  were  sampled  from  Ria 
Formosa,  Portugal  along  putative  sewage  pollution 
gradients  in  summer  1987  and  winter  1988.  The 
status  of  the  benthos  was  assessed  using  multidi- 
mensional scaling  ordination,  ABC  plots,  and  a 
variety  of  univariate  indices  of  community  struc- 
ture. Meiobenthos  in  both  seasons  and  macro- 
benthos  in  winter  appeared  to  respond  to  sewage 
enrichment  only  in  the  immediate  vicinity  of  the 
sewage  outfalls  and  channels  but  ABC  plots  indi- 
cated that  macrobenthic  communities  were  moder- 
ately stressed  throughout  the  area  in  summer.  In 
the  summer,  human  digging  for  shellfish  results  in 
considerable  sediment  turnover.  Since  meiofauna 
may  be  less  affected  by  physical  sediment  disturb- 
ance than  macrofauna  this  may  explain  why  the 
macrofauna  communities  were  apparently  dis- 
turbed relative  to  the  meiofauna  even  beyond  the 
influence  of  the  sewage.  Sampling  meiofauna  with 
the  macrofauna  significantly  increased  our  under- 
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iinling  of  man's  impact  in  this  area.  There  was 
tie  correlation  between  macro-  and  meiobenthos 
diversity,  abundances,  number  of  taxa  and  bio- 
jss  and  these  indices  gave  no  indication  of  an 
ganic  enrichment  gradient.  (Author's  abstract) 
90-01333 


tODUCTION  ESTIMATES  OF  THE  DOMI- 
VNT  TAXA  OF  CHIRONOMIDAE  (DIPTERA) 
I  THE  MODIFIED,  RIVER  WIDAWKA  AND 
IE  NATURAL,  RIVER  GRABIA,  CENTRAL 
)LAND. 

>dz  Univ.  (Poland).  Inst,  of  Environmental  sial- 
yl 

ir  primary  bibliographic  entry  see  Field  2H. 
90-01375 


DSCRIPTIVE  ANALYSIS  AND  CLASSIFICA- 
ON  OF  BENTHIC  COMMUNITIES  IN  SOME 
EDITERRANEAN  COASTAL  LAGOONS 
ENTRAL  ITALY). 

liversita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

pt.  di  Biologia  Animale  e  dell  'Uomo. 

r  primary  bibliographic  entry  see  Field  2L. 

HJ-01381 


ASIBILITY  OF  USING  SATELLITES  FOR 
:tection  OF  KINETICS  OF  SMALL  PHY- 
(PLANKTON  BLOOMS  IN  ESTUARIES: 
DAL  AND  MIGRATIONAL  EFFECTS. 

rsar,  Inc.,  Columbia,  MD. 

r  primary  bibliographic  entry  see  Field  7B. 

(0-01393 


DAVAILABILITY  AND  TOXICITY  OF 
STALS  AND  HYDROPHOBIC  ORGANIC 
•NTAMINANTS. 

k  Ridge  National  Lab.,  TN.  Environmental  Sci- 

:es  Div. 

r  primary  bibliographic  entry  see  Field  5B. 

10-01509 


FECTS     OF     HUMIC     SUBSTANCES     ON 
CTAL  SPECIATION. 

orgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 

^sical  Sciences. 

|  primary  bibliographic  entry  see  Field  5F. 

'0-01510 


PACT  OF  INCREASING  ATMOSPHERIC 
RBON  DIOXIDE  CONCENTRATIONS 
ON  RESERVOIR  WATER  QUALITY. 

ford  Univ.  (England).  Dept.  of  Mathematics 
Computer  Science. 

'  primary  bibliographic  entry  see  Field  2B. 
0-01585 


TCH  NATIONAL  RESEARCH  PRO- 
AMME  ON  SEWERAGE  AND  WATER 
ALITY. 

primary   bibliographic   entry   see    Field    5G. 
0-01640 


riMATING  THE  RELIABILITY  OF  RE- 
)NAL  PREDICTIONS  OF  AQUATIC  EF- 
ns  OF  ACID  DEPOSITION. 

1  Ridge  National  Lab.,  TN.  Environmental  Sci- 
es  Div. 

L  Gardner,  J.  P.  Hettelingh,  J.  Kamari,  and  S. 
Bartell. 

iilable  from  the  National  Technical  Information 
vice,  Springfield,  VA  22161,  as  DE88-009703. 
^e  codes:  A03  in  paper  copy,  A01  in  microfiche. 
>ort  No.  CONF-8704291-1,  (1987).  44p,  8  fig,  6 
25  ref.  DOE  Contract  DE-AC05-840R21400 
F  Grant  BSR  8516951. 

icriptors:  *Water  pollution  effects,  *Acid  rain, 
luatic  environment,  *Acid  rain  effects,  *Data 
rpretation,  RAINS,  Sensitivity  analysis,  Soil 
perties,  Silicates,  Hydrogen  ion  concentration, 
diction. 

dictions  from  the  RAINS  Lake  Module  (RLM) 
data  from  Finno-Scandia  are  compared  to:  (1) 


identify  and  quantify  errors  associated  with  ex- 
trapolation of  site-specific  information;  (2)  test  and 
quantify  current  abilities  to  perform  useful  extrapo- 
lation; and  (3)  establish  guidelines  and  limits  for  the 
role  of  data  and  models  in  regional  assessments. 
The  results  show  that  simple  procedures  can  be 
used  to  calibrate  the  RLM  and  quantify  the  predic- 
tion errors.  Sensitivity  and  uncertainty  analysis 
identified  SOILT  (the  soil-thickness  of  the  catch- 
ment) and  SIBRC  (the  silicate  buffer  rate)  as  the 
key  model  parameters.  When  SOILT  and  SIBRC 
were  calibrated  for  region  1  of  Finland  the  mean 
and  variance  of  predicted  pH  values  adequately 
matched  the  data.  The  extrapolation  of  these  re- 
sults to  other  regions  indicates  that  broad  geo- 
graphic areas  exist  where  errors  of  extrapolation 
have  little  effect  on  the  accuracy  of  model  predic- 
tions. Although  the  pattern  of  predictions  with 
time  can  not  be  verified  by  data,  the  consistency  of 
predictions  indicates  that  net  changes  between 
future  scenarios  produce  similar  results  independ- 
ent of  the  method  used  to  calibrate  model  param- 
eters. The  challenge  of  using  complex  site-specific 
models  for  broad-scale  predictions  is  to  identify 
processes  that  are  critical  to  a  region  and  thus 
define,  on  first  principles,  the  natural  boundaries  of 
systems  behavior.  Methods  that  identify  these 
boundaries  may  allow  model  predictions  to  have 
errors  that  are  small  relative  to  the  natural  variabil- 
ity of  the  system.  (Author's  abstract) 
W90-01724 


EFFECT  OF  SIMULATED  ACID  RAIN  ON  THE 
GROWTH  AND  YIELD  OF  SOYBEAN  PLANTS 
GROWN  IN  POTS,  (IN  JAPANESE). 

Y.  Kohno. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-752545. 
Price  codes:  E03  in  paper  copy.  Report  no.  CRIE- 
U-87015.  20p,  1  fig,  10  tab,  29  ref.  English  summa- 
ry- 
Descriptors:  *Acid  rain,  *Acid  rain  effects,  *Soy- 
beans,  *Japan,  Sulfates,  Nitrates,  Chlorides,  Necro- 
sis, Hydrogen  ion  concentration,  Growth,  Repro- 
duction. 

Soybean  plants  (Glycine  max)  grown  in  plastic 
pots  were  exposed  to  simulated  acid  rain  to  asses 
effects  of  acid  rain  on  crop  yields.  The  major  ion 
components  of  the  simulated  acid  rain  were:  sul- 
fate, nitrate  and  chloride,  in  a  concentration  ratio 
on  the  basis  of  weight  of  2:1:1  which  is  equivalent 
to  the  average  ambient  rain  samples  in  Japan.  The 
frequency  of  rain  events  was  twice  a  week  during 
a  growing  season,  the  duration  of  events  was  1 
hour  and  the  amount  of  precipitation  in  each  event 
was  2.2  or  5.0  mm.  When  simulated  acid  rain  was 
below  pH  3.0,  visible  symptoms  such  as  small  pale 
brown  necrotic  spots  developed  in  the  younger 
trifoliate  leaves.  However,  no  visible  symptoms 
were  observed  over  pH  3.0.  Tissue  dry  weight, 
trifoliate  leaf  area  and  dry  seed  yield  were  not 
significantly  affected  by  exposure  to  simulated  acid 
rain  over  pH  3.0.  Leaf  areal  growth,  total  dry 
weight  and  dry  seed  yield  of  soybean  plants  ex- 
posed to  simulated  acid  rain  at  pH  2.0  during 
growing  season,  were  significantly  reduced.  Yield 
reduction  in  one  of  the  experiments  was  due  to 
decreased  total  pod  number/plant;  that  in  the 
second  experiment  was  due  to  decreased  seed 
mass/pod.  (Author's  abstract) 
W90-01729 


ENVIRONMENTAL  IMPACT  ON  OMBRO- 
TROPHIC  BOGS  IN  NORTHWESTERN 
EUROPE:  EFFECTS  OF  ACID  RAIN  AND  NI- 
TROGEN POLLUTION  ON  RAISED  BOGS 
AND  BLANKET  BOGS  OF  NORTHWEST 
EUROPE  AND  PRACTICAL  MEANS  OF  CON- 
SERVATION. 

Miljoestyrelsen,  Roskilde  (Denmark).  Luftforuren- 
ingslaboratoriet. 
A.  Voight,  and  I.  Johnsen. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88750390/ 
GAR,  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Report  MST-LUFT-A-114.  March 
1987.  61p,  4  fig,  5  tab,  60  ref,  3  append.  English 
summary. 


Descriptors:  *Water  pollution  control,  *Acid  rain 
effects,  *Acid  rain,  *Bogs,  *Peat  bogs,  *Europe, 
Nitrogen,  Sulfur,  Drainage,  Vegetation,  Buffer 
zones. 

Along  a  gradient  in  atmospheric  deposition  of  ni- 
trogen and  sulphur,  1 1  raised  bogs  (ombrotrophic 
mires)  and  3  blanket  bogs  in  Sweden,  Denmark, 
the  Federal  Republic  of  Germany,  the  Nether- 
lands, United  Kingdom  (Wales)  and  Ireland  were 
investigated  for  vegetation  composition,  content  of 
nitrogen  and  sulphur  in  plants  and  peat,  and  plant 
accessible  cations.  The  vegetation  composition 
showed  beginning  changes,  which  could  be  related 
to  air  pollution,  in  the  most  affected  bogs  in  Ger- 
many, Holland  and  partially  in  Denmark.  The  pic- 
ture was  blurred  by  the  overlying  drainage  effects. 
Nitrogen  and  sulfur  content  was  significantly 
higher  in  peat  moss  plants  (Sphagnum)  from  more 
polluted  bogs,  and  a  strong  correlation  was  found 
with  estimated  amounts  of  nitrogen  and  sulphur 
deposition,  implying  that  peat  mosses  are  good 
indicators  of  air  pollution.  Control  of  emissions, 
raising  of  the  water  level  to  bog  surface,  a  buffer 
zone  with  control  of  fertilization  and  forest  around 
the  bogs  (lagg  forest)  are  recommended  as  conser- 
vation measures.  (Author's  abstract) 
W90-01741 


SURVEY  ON  THE  EFFECT  OF  THE  DIS- 
CHARGE OF  WASTE  FROM  TITANIUM  DI- 
OXIDE PRODUCTION  IN  THE  GERMAN  BAY 
(HELIGOLAND  BAY),  (UEBERBLICK  UEBER 
AUSWIRKUNGEN  DER  VERKIAPPUNG  VON 
ABFAELLEN  AUS  DER  TITANDIOXIDPRO- 
DUKTION  IN  DER  DEUTSCHEN  BUCHT). 
Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 
(Germany,  F.R.).  Inst,  fuer  Kuesten-  und  Binnen- 
fischerei. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01744 


TOXICOLOGICAL  SIGNIFICANCE  OF  THE 
CHEMICAL  REACTIONS  OF  AQUEOUS 
CHLORINE  AND  CHLORAMINES. 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Chemical  Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01762 


5D.  Waste  Treatment  Processes 


EFFECTS  OF  THE  EMERGENCE  OF  A  NEW 
HEAVY  DUTY  LIQUID  DETERGENT  CATE- 
GORY ON  THE  REMOVAL  OF  SURFAC- 
TANTS AND  ON  THE  TOXICITY  OF  THE  EF- 
FLUENT OF  A  MUNICIPAL  SEWAGE  TREAT- 
MENT PLANT. 

Procter  and  Gamble  European  Technical  Center, 
Brussels  (Belgium). 

E.  Matthijs,  A.  Rottiers,  H.  de  Henau,  H. 
Jendreyko,  and  H.-G.  Korber. 
Journal    for    Water    and    Wastewater    Research 
ZWABAQ,  Vol.  22,  No.  4,  p  151-157,  1989.  4  fig,  5 
tab,  16  ref. 

Descriptors:  *Activated  sludge  process, 
*Wastewater  treatment,  *Detergents,  *Surfactants, 
Liquid  detergents,  Municipal  wastewater. 

Since  heavy  duty  liquid  detergents  bring  more 
surfactants  into  the  wash  than  powdered  deter- 
gents, their  increasing  market  share  will  result  in 
the  discharge  of  more  surfactants  to  municipal 
sewage  systems.  Extensive  studies,  performed  in  an 
activated  sludge  sewage  treatment  plant  and  in 
laboratory  experiments  with  continuous  activated 
sludge  test  systems,  have  shown  that  a  replacement 
of  up  to  50%  of  granular  detergents  by  heavy  duty 
liquid  detergents  has  no  adverse  effect  on  the 
performance  of  the  activated  sludge  system,  nor  on 
the  toxicity  of  the  treated  effluent  towards  fish. 
(Author's  abstract) 
W90-00986 


EXAMINATIONS  ON  A  RESIN'S  CAPACITY 
OF  ADSORPTION  FOR  PHENOLIC  COM- 
POUNDS   IN    WATERS    (1ST    COMMUNICA- 


113 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


TION)  (UNTERSUCHUNGEN  ZUR  ADSORP- 
TIONSFAHIGKEIT  EINES  HARZES  AN 
PHENOUSCHEN  VERBINDUNGEN  IN  WAS- 
SERN  (1.  MITT.)). 

Kreiskrankenhaus,  Juterbogerstrabe  68,  DDR-1701 

Treuenbrietzen,  E.  Germany. 

V.  H.  Thielemann. 

Journal     for    Water    and    Wastewater    Research 

ZWABAQ,  Vol.  22,  No.  4,  p  167-169,  1989.  1  fig,  3 

ref.  English  summary. 

Descriptors:  *Resins,  'Adsorption,  ♦Phenols, 
♦Wastewater  treatment,  *Ion  exchange,  Waste  re- 
covery. 

In  the  field  of  wastewater  treatment  the  trend 
toward  biological  treatment  processes  is  unmistak- 
able. However,  in  the  future,  processes  like  extrac- 
tion, ion  exchange,  adsorption  and  the  like  cannot 
be  ignored,  on  the  one  hand  for  waste-product 
recovery,  and  on  the  other  for  the  biological  deg- 
radation necessary  to  guarantee  reduction  of  pol- 
lutant concentrations.  The  adsorptive  capacity  of  a 
resin,  synthesized  by  the  polymerization  of  vinyl 
acetate  using  a  silico-organic  interlinker  and  that 
could  be  appropriate  as  an  adsorbent  in  wastewater 
purification,  has  been  tested  for  phenolic  com- 
pounds by  an  experiment  on  the  semi-technical 
scale  under  practical  conditions.  The  investigation 
of  the  capacity  for  phenol  and  4-chlorphenol  by 
loading  the  resins  to  saturation  with  known  adsor- 
bates  gave  the  following  values:  phenol  capacity 
by  weight-446  mg/g  water-free  resin,  chlorphenol 
capacity  by  weight- 1446  mg/g  water-free  resin; 
phenol  capacity  by  volume-270  mg/g  water-free 
resin;  and  chlorphenol  capacity  by  volume-637 
mg/g  water-free  resin.  (Shidler-PTT) 
W90-00989 


DETERMINATIONS  FOR  BIOLOGICAL  RE- 
GENERATION OF  ACTIVATED  CARBON 
LOADED  WITH  TOXIC  SUBSTANCES  (UN- 
TERSUCHUNGEN ZUR  BIOLOGISCHEN  RE- 
GENERATION VON  SCHADSTOFFBELA- 
DENER  AKTIVKOHLE). 

Technische  Univ.  Hamburg-Harburg  (Germany, 
F.R.). 

V.  H.  Gulyas,  and  J.  Hoist. 

Journal  for  Water  and  Wastewater  Research 
ZWABAQ,  Vol.  22,  No.  4,  p  170-174,  1989.  5  fig, 
19  ref.  English  summary. 

Descriptors:  *Wastewater  treatment,  *Phenols, 
♦Methane,  'Biological  wastewater  treatment,  ♦Ac- 
tivated carbon,  ♦Aerobic  treatment,  Dichloro- 
methane,  Adsorption,  Microorganisms,  Hydrogen 
peroxide  treatment,  Regeneration. 

The  efficiency  of  aerobic  biological  batch  process- 
es to  regenerate  activated  carbon  loaded  with  5% 
phenol  or  30%  dichloromethane  has  been  investi- 
gated by  means  of  phenol  and  dichloromethane 
adsorption  isotherms.  Microorganisms  adapted  to 
the  toxic  substances  of  concern  were  employed  for 
regeneration.  Activated  carbon  loaded  with  phenol 
was  biologically  regenerated.  However,  continu- 
ous contact  of  microorganisms  with  phenol-con- 
taining activated  carbon  for  2  weeks  led  to  a  low 
adsorption  capacity.  Adsorption  following  hydro- 
gen peroxide  treatment  of  the  biologically  regener- 
ated carbon  was  less  than  by  loaded  carbon.  If 
dichloromethane-loaded  activated  carbon  was  agi- 
tated by  microorganisms  adapted  for  34  days  to 
dichloromethane  as  a  single  carbon  source  a  degra- 
dation of  dichloromethane  could  be  demonstrated 
which  was  overlayed  by  stripping.  (Author's  ab- 
stract) 
W90-00990 


NEW  MINERAL-CARBON  SORBENT:  MECH- 
ANISM AND  EFFECTIVENESS  OF  SORP- 
TION. 

Instytut     Ksztaltowania     Srodowiska,     Wroclaw 

(Poland). 

M  Korc/ak,  and  J.  Kurbiel. 

Water  Research  WATRAG,  Vol.  23,  No.  8,  p  937- 

946,  August  1989.  10  fig,  9  tab,  22  ref. 

Descriptors:    ♦Wastewater    treatment,    ♦Sorbents, 
♦Industrial    wastes,    Municipal    wastes,    Sorption, 
:'i ration,  Temperature,  Contact  time,  Intra- 
particle  diffusion,  Structure. 


The  mechanism  and  effectiveness  of  a  new  miner- 
al-carbon sorbent,  produced  from  spent  fuller's 
earth  after  lubricating  oil  rafination,  were  evaluat- 
ed for  wastewater  treatment.  The  sorbent  was  pro- 
duced by  carbonization  of  organic  compounds  at 
623  K  in  the  presence  of  sulfuric  acid.  The  surface 
area  of  the  sorbent  is  133  sq  m/g  and  its  structure 
contains  numerous  mesopores  Acidic  and  basis 
groups  are  present  of  the  sorbent  surface  I  he- 
influence  of  the  sorbent  characterization  on  the 
sorbent  surface,  contact  time,  temperature,  initial 
sorbate  concentration  and  sorbate  chemical  prop- 
erties has  been  determined  on  the  basis  of  investi- 
gations of  sorption  of  selected  compounds.  Func- 
tional groups  on  the  surface  of  the  sorbent  affected 
sorption  of  compounds  occurring  in  the  ionic  form. 
Intraparticle  diffusion  was  the  sorption  rate-con- 
trolling step.  Increase  in  the  initial  concentration  of 
the  sorbate  affected  the  rate  and  capacity  of  the 
sorption;  sorbate  functional  group  analysis  indicat- 
ed a  negative  effect  of  hydroxy!  groups.  Sorbate 
molecular  mass  had  a  significant  effect  on  the 
sorption,  while  its  solubility  and  polarity  were 
insignificant.  The  results  were  confirmed  with  in- 
dustrial and  municipal  waste.  The  best  effects  were 
obtained  with  wastewaters  containing  large  mole- 
cules having  electrostatic  charge  from  a  textile 
dyehouse.  (Author's  abstract) 
W90-00991 


DISTRIBUTION  AND  ROLE  OF  BACTERIAL 
NITRIFYING  POPULATIONS  IN  NITROGEN 
REMOVAL  IN  AQUATIC  TREATMENT  SYS- 
TEMS. 

New  Hampshire  Univ.,  Durham.   Dept.  of  Civil 

Engineering. 

T.  Taylor  Eighmy,  and  P.  L.  Bishop. 

Water  Research  WATRAG,  Vol.  23,  No.  8,  p  947- 

955,  August  1989.  7  fig,  4  tab,  30  ref.  NSF  (CEE- 

8209851). 

Descriptors:  *Nitrogen  removal,  ♦Macrophytes, 
♦Nitrogen  fixing  bacteria,  ^Wastewater  treatment, 
♦Nitrification,  ♦Denitrification,  Elodea,  Myrio- 
phyllum,  Duckweed,  Ammonium,  Nitrates,  Mass 
balance. 

The  distribution  and  role  of  autotrophic  nitrifying 
bacterial  populations  in  nitrogen  removal  in  aquat- 
ic macrophyte-based  aquatic  systems  (ATSs)  was 
assessed.  Pilot-scale  systems  using  the  macrophytes 
Elodea  nuttalli,  Myriophyllum  heterophyllum  and 
Lemna  minor  were  used  to  evaluate  macrophyte 
type  and  seasonal  effects  on  nitrifier  distributions. 
Distributions  of  pelagic,  epiphytic  and  sedimentary 
nitrifiers  were  determined  using  a  most  probable 
number  (MPN)  microtechnique.  Nitrifying  popula- 
tions are  present  in  the  reactors  year-round,  and 
season  has  no  apparent  effect  on  distribution.  Rela- 
tive abundances  between  pelagic,  epiphytic  and 
sedimentary  populations  are  similar.  Ammonium 
oxidizers  are  more  abundant  than  nitrite  oxidizers. 
Seasonal  net  ammonium  removal  rates,  net  nitrifi- 
cation rates  and  nitrogen  budgets  were  also  con- 
ducted on  Elodea  nuttalli  reactors.  Rates  of  net 
ammonium  removal  and  net  nitrate  production  are 
very  much  affected  by  macrophyte  productivity. 
The  data  suggest  that  nitrification  is  relatively  con- 
stant but  that  reactor  nitrate  levels  are  governed 
both  by  macrophyte  utilization  of  ammonium  or 
nitrate  and  by  denitrification.  Mass  balances  on 
total  nitrogen  (TN)  support  these  observations. 
When  Elodea  nuttalli  productivity  is  low,  detrital 
sedimentation  is  the  predominant  nitrogen  removal 
mechanism.  When  productivity  is  high,  macro- 
phyte uptake  of  ammonium  or  nitrate  and  denitrifi- 
cation are  the  predominant  nitrogen  removal 
mechanisms;  thus  indicating  that  nitrifiers  play  a 
significant  role  in  nitrogen  removal  in  ATSs.  In 
terms  of  using  ATSs  for  nitrogen  control  for 
sewered  small  communities,  consideration  of  ma- 
crophyte type,  harvesting  strategy  and  detrital 
sediment  collection  and  removal  should  be  given 
to  control  effluent  TN,  ammonium  and  nitrate. 
(Author's  abstract) 
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EFFECT  OF  WATER  TREATMENT  PROCESS- 
ES ON  THE  REMOVAL  OF  HEPATOTOXINS 
FROM  MICROCYSTIS  AND  OSCILLATORIA 
CYANOBACTERIA:  A  LABORATORY  STUDY. 


Valtion  Teknillmen    J  utkimuskeskus,  Lspoo  (Fin- 
land)  Ehntarvikelaborai 
K    Himberg,  A   M   Keijola,  L.  Hnsvirta  H 
Pyysalo,  and  K    Sivonen 

Water  Research  WA  I  RAG,  Vol.  23,  No.  8,  p  979- 
984,  August  1989   1  fig,  6  tab,  10  ref 

Descriptors:  'Toxins,  'Water  treatment,  'Cyano- 
phyta,  'Algal  toxins,  'Hepatoloxins,  'Drinking 
water,  Microcystis,  Oscillatona,  Flocculation,  Fil- 
tration, Chlonnation,  Activated  carbon,  Ozona- 
tion, Liquid  chromatography. 

The  behavior  of  hepatotoxins  from  Microcystis 
and  Oscillatoria  cyanobactena  in  some  common 
water  treatment  processes  was  investigated  on  the 
laboratory  scale  in  order  to  obtain  data  on  their 
potential  transfer  to  drinking  water.  Two  toxins 
were  separated  from  both  of  the  freeze-dned  cyan- 
obacterial  materials  used  in  the  experiments,  a  nat- 
ural bloom  consisting  of  M  wesenbergn  and  M. 
viridis  and  a  laboratory-grown  culture  of  O  agard- 
hii.  The  concentrations  of  all  four  toxins  before  the 
treatments  were  between  30  and  60  micrograms/L. 
The  investigated  water  treatment  processes,  select- 
ed from  among  methods  applied  in  Finland,  were: 
(1)  AI2  (S04)3  flocculation  with  sand  filtration  and 
chlorination;  (2)  FeCI3  flocculation  with  sand  fil- 
tration and  chlorination;  (3)  addition  of  activated 
carbon  powder  with  AI2(S04)3  flocculation,  sand 
filtration  and  chlorination;  (4)  AI2(S04)  floccula- 
tion, sand  filtration,  activated  carbon  filtration  and 
chlorination;  and  (5)  ozonation  with  A12(S04)3 
flocculation,  sand  filtration  and  chlorination.  The 
conventional  flocculation-filtration-chlorination 
procedures  resulted  in  a  relatively  small  decrease 
in  the  toxin  concentrations.  Activated  carbon 
powder  in  low  doses  did  not  improve  the  results, 
but  activated  carbon  filtration  as  well  as  ozonation 
completely  removed  the  toxins.  The  toxin  concen- 
trations were  determined  by  high  performance 
liquid  chromatography.  The  proper  functioning  of 
the  treatment  processes  was  monitored  by  meas- 
urement of  the  KMn04  value,  turbidity  and  floc- 
culation chemical  residues.  (Author's  abstract) 
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EFFECT  OF  NICKEL(II)  ON  ACTIVATED 
SLUDGE. 

Middle  East  Technical   Univ.,  Ankara  (Turkey). 

Dept.  of  Environmental  Engineering. 

U.  Yetis,  and  C.  F.  Gokcay. 

Water   Research   WATRAG,   Vol.   23,  No.   8,  p 

1003-1007,  August  1989.  8  fig,  2  tab,  15  ref.  AFP 

Grant  AFP-85-03-1 1-01. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Nickel,  ♦Toxicity,  Carbon,  Floc- 
culation. 

There  is  little  information  in  the  literature  to  de- 
scribe the  effects  of  heavy  metals  on  activated 
sludge  kinetics.  The  purpose  of  this  study  is  to 
evaluate  the  toxic  effect  of  nickel  on  activated 
sludge.  Different  concentrations  of  Ni(II)  (5.0, 
10.0,  and  25.0  mg/L)  were  maintained  in  a  labora- 
tory-scale completely  mixed  activated-sludge  unit, 
without  recycle,  treating  simulated  wastewater. 
The  feed  solution  contained  650  mg/L  protein 
(corresponding  to  1300  mg/L  COD)  as  a  source  of 
carbon.  Experimental  results  indicated  that  the 
treatment  efficiency  was  not  adversely  affected  by 
the  presence  of  nickel  up  to  a  concentration  of  10.0 
mg/L.  However,  a  concentration  of  25.0  mg/L 
Ni(II)  caused  serious  upsets  in  the  system,  while 
5.0  mg/L  Ni(II)  in  feed  solution  had  some  stimula- 
tory effects.  The  maximum  specific  growth  rate  of 
the  culture  also  doubled  when  the  nickel  concen- 
tration was  5.0  mg/L  and  better  floe  formation 
was  noticed  at  this  nickel  concentration.  (Author's 
abstract) 
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OZONE  DOSE-RESPONSE  OF  ESCHERICHIA 
COLI   IN   ACTIVATED   SLUDGE   EFFLUENT. 

Alberta  Univ.,   Edmonton.   Dept.   of  Civil   Engi- 
neering. 

G.  R.  Finch,  and  D.  W.  Smith. 
Water  Research   WATRAG,   Vol.   23,   No.   8,  p 
1017-1025,  August  1989.  5  fig,  3  tab,  30  ref.  Nat. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Sci.  and  Eng.  Res.  Council  of  Canada  Grant 
A1010  and  Alberta  Env.  Res.  Trust  Grant  T0937. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  *Ozone,  'Disinfection,  Model  stud- 
ies. Pilot-scale  studies,  Bench-scale  experiments, 
Contact  time. 

The  response  of  E.  coli  ATCC  11775  in  activated 
sludge  effluent  to  various  doses  of  ozone  and  for 
various  contact  times  was  studied  using  batch  and 
semi-batch  reactors  at  bench-scale  and  pilot-scale 
under  controlled  environmental  conditions.  The 
results  indicated  that  there  was  no  significant  effect 
associated  with  contact  time  or  scale.  Also,  the 
empirical  dose-response  form  described  by  the 
U.S.  EPA  for  sizing  ozone  wastewater  disinfection 
systems  was  found  to  have  lack-of-fit  over  the 
;xperimental  region  studied.  The  inadequacy  of  the 
model  was  confirmed  at  both  scales.  It  was  found 
;hat  the  bench-scale  experiments  provided  a  rea- 
sonable estimate  of  the  required  ozone  dose  to 
achieve  a  specified  reduction  of  bacteria  thereby 
potentially  eliminating  the  need  for  costly  pilot- 
scale  feasibility  studies  in  many  cases.  (Author's 
abstract) 
W90-01001 


CHEMICAL  OXYGEN  DEMAND  (COD)  USING 
MICROWAVE  DIGESTION. 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

ie  Quimica. 

For  primary  bibliographic  entry  see  Field  7B. 
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CONTROL  STRATEGIES  FOR  COMBINED 
5EWER  OVERFLOW. 

Piper  and  Marbury,  Washington,  DC. 
I.  C.  Hall,  C.  L.  Rissetto,  and  J.  M.  Santarella. 
lournal    -    Water    Pollution    Control    Federation 
1WPFA5,  Vol.   61,  No.   8,  p    1408-1413,  August 
1989.  3  ref. 

Descriptors:  'Storm  wastewater,  'Combined 
iewer  overflows,  'Water  pollution  prevention, 
'Legal  aspects,  Permits,  Public  policy,  Regula- 
ions,  Water  quality  standards. 

\ccording  to  EPA  estimates  there  are  15,000- 
!0,000  combined  sewer  overflow  discharge  points 
lationwide,  most  of  which  serve  58  major  cities 
ilong  the  Eastern  seaboard,  the  upper  Midwest, 
ind  the  Northern  Pacific  states.  Combined  sewer 
iischarges  often  contain  high  levels  of  organic  and 
oxic  wastes.  EPA  has  recently  developed  a  na- 
ional  combined  sewer  overflow  control  policy 
vhich  states  that  'combined  sewer  overflow  point 
wurces  currently  discharging  without  a  permit  are 
mlawful  and  must  be  permitted  or  eliminated.' 
rhe  EPA  combined  sewer  overflow  permitting 
itrategy  requires  EPA  regional  offices  and 
MPDES  (National  Pollutant  Discharge  Elimina- 
ion  System)-approved  states  to  identify  the  com- 
nunities  with  combined  sewer  systems  and  the 
jarticular  combined  sewer  overflow  discharge 
joints  within  these  communities.  After  discharge 
joints  have  been  identified,  priorities  for  the  per- 
mitting of  unpermitted  or  insufficiently  permitted 
;ombined  sewer  overflow  discharges  should  be  set. 
Permits  are  required  to  ensure  compliance  with 
itate  water  quality  standards.  (Peters-PTT) 
W90-01047 


DESTRUCTION  OF  ENTERIC  BACTERIA  AND 
URUSES  DURING  TWO-PHASE  DIGESTION. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

iC.  M.  Lee,  C.  A.  Brunner,  J.  B.  Farrell,  and  A.  E. 
Bralp 

lournal  -  Water  Pollution  Control  Federation 
(WPFA5,  Vol.  61,  No.  8,  p  1421-1429,  August 
1989.  1  Fig,  11  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Biodegrada- 
ion,  'Anaerobic  digestion,  'Bacteria,  'Viruses, 
2oliforms,  Escherichia  coli,  Enteroviruses,  Strep- 
ococcus,  Temperature  effects,  Pathogens. 

rhe  pathogenic  microorganism  destruction  ob- 
ained  during  two-phase  anaerobic  digestion  was 


compared  to  wastewater  treatment  sludge.  Oper- 
ation was  draw-and-fill.  Total  digester  residence 
time  of  10  days  and  20  days  were  evaluated.  Eval- 
uations were  carried  out  at  35  and  53C.  Microorga- 
nisms measured  included  fecal  coliforms,  Escheri- 
chia coli,  fecal  streptococci,  and  enterovirus. 
Pathogen  reductions  were  compared  to  those  cal- 
culated from  a  kinetic  relationship  developed  spe- 
cifically for  draw-and-fill  operation.  Ascaris  were 
added  to  digested  sludge  and  held  at  53C  for  up  to 
8  hours  to  observe  their  decline  with  time  under 
thermophilic  conditions.  Common  digester  operat- 
ing parameters  were  also  measured.  At  the  thermo- 
philic temperature  of  53C  essentially  all  the  micro- 
organisms measured  were  reduced  to  undetectable 
levels.  At  35C,  two-phase  digestion  achieved  from 
0.48  to  0.91  greater  log  reduction  of  bacterial  indi- 
cators, but  essentially  the  same  reduction  in  virus. 
(Author's  abstract) 
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TREATMENT  OF  A  METAL-CUTTING- 
FLUIDS  WASTEWATER  USING  AN  ANAERO- 
BIC GAC  FLUIDIZED-BED  REACTOR. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
B.  R.  Kim,  M.  J.  Matz,  and  F.  Lipari. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   61,  No.   8,   p   1430-1439,  August 
1989.  7  fig,  1  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Activated  carbon,  'Metal-finishing 
wastes,  Biodegradation,  Chemical  oxygen  demand, 
Anaerobic  conditions. 

An  anaerobic  granular  activated  carbon  (GAC) 
fluidized-bed  process  was  studied  to  treat  a  simu- 
lated wastewater  containing  eight  selected  metal- 
cutting  fluids  at  various  loadings.  With  an  influent 
chemical  oxygen  demand  of  3300  mg/L,  an  empty 
bed  contact  time  (EBCT)  of  0.36  h,  and  after 
activated  carbon  adsorption  capacity  was  exhaust- 
ed, the  effluent  COD  was  reduced  by  approximate- 
ly 60%.  This  COD  residual  did  not  change  for 
several  EBCT's  indicating  that  residual  organics 
are  nonbiodegradable  in  an  anaerobic  environment. 
Investigation  indicates  that  more  than  one-half  of 
the  residual  organics  are  biodegradable  in  an  aero- 
bic environment,  suggesting  that  an  anaerobic 
treatment  followed  by  an  aerobic  polishing  step 
can  improve  effluent  quality.  The  initially  low 
effluent  COD  concentration  indicates  that  organics 
in  the  simulated  wastewater  are  easily  adsorbable 
and  that  periodic  replacement  of  the  GAC  in  the 
reactor  is  an  option  to  improve  effluent  quality. 
(Author's  abstract) 
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STABILITY  OF  NITRITE  BUILD-UP  IN  AN 
ACTIVATED  SLUDGE  SYSTEM. 

NovaTec    Consultants,    Inc.,    Vancouver   (British 

Columbia). 

O.  Turk,  and  D.  S.  Mavinic. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  61,  No.   8,   p   1440-1448,  August 

1989.  6  fig,  5  tab,  24  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Denitrification,  'Nitrogen  removal,  Ni- 
trites, Ammonia. 

The  feasibility  of  removing  nitrogen  from  highly 
nitrogenous  wastes  by  a  shortened  nitrification/ 
denitrification  pathway  involving  nitrite  produc- 
tion and  reduction  was  investigated.  Free  ammonia 
was  an  effective  differential  inhibitor  of  unaccli- 
mated  populations.  Nitrite  build-up  was  achieved 
in  all  runs  by  intermittent  contact  with  a  high  free 
ammonia  level.  Nitrite  build-up  could  not  be  sus- 
tained indefinitely,  due  to  acclimation  of  the  nitrite 
oxidizers  to  free  ammonia.  The  most  effective 
measure  investigated  to  overcome  the  effects  of 
acclimation  was  internal  recirculation.  Its  effec- 
tiveness was  due  to  the  continued  ability  of  free 
ammonia  to  maintain  some  degree  of  inhibitor  on 
an  acclimated  population  of  nitrite  oxidizers.  As  a 
result,  their  nitrifying  activity  lagged  that  of  the 
ammonium  oxidizers,  allowing  nitrite  build-up  to 
sustain  itself.  The  experimental  program  confirmed 
the  possibility  of  successfully  operating  a  nitrogen 


removal  system  through  the  shortened  pathway. 

(Author's  abstract) 
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OXYGEN  TRANSFER  IN  CLEAN  AND  PROC- 
ESS WATER  FOR  DRAFr  TUBE  TURBINE 
AERATORS  IN  TOTAL  BARRIER  OXIDATION 
DITCHES. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  Engi- 
neering. 

W.  C.  Boyle,  M.  K.  Stenstrom,  H.  J.  Campbell, 
and  R.  C.  Brenner. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  8,  p  1449-1463,  August 
1989.  9  fig,  9  tab,  9  ref. 

Descriptors:  'Aeration,  'Wastewater  treatment, 
'Secondary  wastewater  treatment,  Testing  proce- 
dures, Energy  savings,  Oxygen  demand,  Total  bar- 
rier oxygen  ditches,  Radioactive  tracers. 

Total  barrier  oxidation  ditches  (TBODs)  have  been 
installed  over  the  past  5  years  in  the  U.S.  under  the 
innovative  provisions  of  the  U.S.  Environmental 
Protection  Agency  (EPA)  Innovative  and  Alterna- 
tive (I/A)  Technology  Construction  Grants  Pro- 
gram. One  I/A  feature  of  this  system  is  the  claimed 
energy  savings  due  to  high  oxygen  transfer  effi- 
ciency of  draft  tube  submerged  turbine  aerators 
(DTTAs).  In  an  effort  to  evaluate  the  oxygen 
transfer  performance  of  DTTAs  in  the  TBOD 
configuration  (with  J-tube  extenders  to  transfer 
aerated  mixed  liquor  to  the  downstream  of  the 
barrier  wall),  full-scale  testing  programs  were  con- 
ducted at  two  locations  using  a  variety  of  clean 
and  process  water  testing  techniques.  In  clean 
water,  the  American  Society  of  Civil  Engineers 
(ASCE)  sanctioned  testing  procedure  was  used 
and  compared  to  the  radioactive  tracer  (radio- 
tracer) procedure  and  a  dissolved  oxygen  (DO) 
mass  balance  across  the  DTTA/J-tube  assembly. 
The  radiotracer  procedure  was  also  used  in  process 
water  testing  and  compared  to  the  off-gas  proce- 
dure and  a  long-term  mass  balance  on  oxygen 
demanding  material.  All  test  methods  agreed  very 
closely,  indicating  that  the  ASCE  procedure  can 
be  used  in  noncomplete  mixing  geometries,  such  as 
oxidation  ditches.  The  precision  of  the  various 
methods  was  different.  (Author's  abstract) 
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POTENTIAL  INTERFERENCES  IN  CATALY- 
SIS OF  THE  UNSTEADY-STATE  REAERA- 
TION  TECHNIQUE. 

Industrial  Gases,  Inc.,  Danbury,  CT. 

D.  W.  Terry,  and  L.  T.  Thiem. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   61,  No.   8,   p   1464-1470,  August 

1989.  8  fig,  5  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
Testing  procedures,  Hydrogen  ion  concentration, 
Cobalt,  Sulfur  compounds,  Chloramines. 

An  investigation  was  conducted  on  the  effects  of 
certain  water  quality  parameters  on  the  catalytic 
action  of  cobalt  used  in  conjunction  with  sodium 
sulfite  for  deaeration  prior  to  aerator  performance 
testing.  The  water  quality  parameters  included 
were  chlorine,  pH,  and  ammonia,  along  with  com- 
binations of  these  parameters.  Without  sufficient 
levels  of  dissolved  cobalt,  erroneous  mass  transfer 
values  would  be  measured  due  to  the  effect  of 
sulfite  during  the  uptake  portion  of  the  reaeration 
test.  A  7-L  reactor  with  a  diffused  air  source  was 
constructed  for  the  unsteady-state  reaeration  tests. 
High  pH  values  caused  cobalt  to  precipitate  from 
solution.  Chloramines  reduced  the  effective  cata- 
lytic properties  of  the  cobalt  even  though  the 
required  concentration  of  cobalt  remained  constant 
in  solution.  (Author's  abstract) 
W90-01052 


HASTINGS  AND  BEXHILL  DRAINAGE  AND 
SEA  OUTFALL  SCHEMES. 

R.  B.  Armstrong,  J.  C.  Foxley,  N.  J.  Bennett,  and 
R.  G.  Morley. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental  Management,   Vol.   3,   No.   2,   p    135-146, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


April  1989.  6  fig,  1  lab,  3  ref. 

Descriptors:  'Wastewater  outfall,  *Drainage  sys 
terns,  "Outfall  sewers,  *Sewer  systems,  'Water 
management,  Storm  sewers,  Storm  runoff,  Hy- 
draulic design,  Pumping  plants,  Pump  wells,  Odor 
control,  England. 

The  work  now  nearing  completion  on  the  Hastings 
and  Bexhill  drainage  schemes  is  the  culmination  of 
a  series  of  schemes  conceived  in  the  early  1960s. 
Most  of  the  costly  investment  has  taken  place  in 
the  last  decade  in  several  phases  which  were  com- 
pleted in  1988.  Ultimate  disposal  of  sewage  is  by 
long  sea  outfall.  The  new  works  include  two 
pumping  stations  and  rising  mains  leading  to  a 
header  tower  serving  the  outfall.  A  number  of 
innovations  are  included  to  overcome  technical 
problems  and  reduce  costs.  Some  problems  have 
been  experienced  which  are  worthy  of  comment; 
the  sewerage  contained  an  unusually  high  sediment 
transport  load  when  storm  flushes  occurred  fol- 
lowing long  dry  periods,  creating  difficulties  with 
excessive  grit  depositing  in  the  inlet  channel  in- 
stead of  being  passed  through  to  the  grit  separation 
zone.  Modification  of  the  profile  of  the  inlet  chan- 
nel eased  the  problem.  The  grit  deposition  upset 
the  accuracy  of  the  ultrasonic  flow  measuring  fa- 
cility at  the  inlet.  This  affected  station  operational 
control  and  created  uneven  flow  distribution  to  the 
two  cone  pumps.  The  cone  pumps  have  worked 
well  apart  from  persistent  problems  with  the  drive 
mechanism  and  lay  shaft.  Maintenance  to  these 
items  was  eased  by  a  design  modification  which 
separated  the  two  cone  pump  wells  to  enable  work 
on  one  to  be  done  independently  of  the  other. 
(Fish-PTT) 
W90-01081 


ROOT-ZONE  PROCESS  AT  HOLTBY 
SEWAGE-TREATMENT  WORKS. 

Yorkshire  Water  Authority  (England).  North  and 
East  Div. 

E.  Chalk,  and  G.  Wheale. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  201-207, 
April  1989.  5  fig,  2  tab,  11  ref. 

Descriptors:  *Biological  wastewater  treatment, 
'Marsh  plants,  "Wastewater  treatment,  *Root 
zone,  Cost  analysis,  Grasses,  Suspended  solids,  Bi- 
ological oxygen  demand,  Ammonia,  Phosphorus 
removal,  Weed  control.  Slopes,  Gravel,  England, 
Performance  evaluation,  Reed  grass. 

The  'root-zone'  sewage  treatment  process  was  in- 
troduced to  the  U.K.  and  Yorkshire  Water  in  1984, 
with  claims  that  capital  and  operating  costs  were 
significantly  less  than  for  conventional  processes. 
An  experimental  root-zone  bed  at  Holtby  (which 
forms  part  of  Yorkshire  Water's  contribution  to  the 
evaluation  of  the  process  in  the  U.K.)  has  been 
designed  and  constructed.  The  reed  Phragmites 
was  planted,  and  their  growth  and  the  perform- 
ance of  the  bed  have  been  observed.  Suspended 
solids  and  biological  oxygen  demand  removal  effi- 
ciencies have  satisfied  the  predictions  of  the  de- 
signers for  the  performance  of  a  bed  which  is  still 
immature,  although  ammonia  and  phosphate  re- 
movals have  been  low.  The  role  which  is  played 
by  the  reeds  is  considered  to  be  minor,  and  it  is 
suggested  that  it  is  too  early  to  judge  the  Holtby 
bed  either  a  success  or  a  failure.  Preliminary  obser- 
vations have  been  made  regarding  problems  with 
weed  control,  optimum  floor  slope,  maturity  of  the 
system,  and  the  use  of  gravel  instead  of  soil.  (Au- 
thor's abstract) 
W90-01086 


IMPACT     OF     FLUE-GAS     DESULPHURIZA- 
TION  ON  THE  WATER  ENVIRONMENT. 

Environmental   Sciences  Ltd.,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01088 


DESIGN   AND  CONSTRUCT  CONTRACTS  IN 
THE     WATER     INDUSTRY:     3.     THE     WAY 
AHEAD--THE  CONSULTANT'S  VIEWPOINT. 
Balfburs,  London  (England) 


D.  C.  Gibson. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol  3,  No.  3,  p  243-251,  June 
1989. 

Descriptors:  'Wastewater  treatment,  'Contracts, 
♦Project  planning,  Civil  engineering,  Cost  analysis, 
Economic  aspects,  Construction  methods,  Water 
management,  England,  Construction  costs 

In  the  U.K.,  wastewater  treatment  plants  may  be 
constructed  by  adopting  a  design  and  construct 
approach,  termed  a  turnkey  contract  strategy.  This 
includes  the  design,  construction,  and  commission- 
ing of  a  complete  installation  under  the  responsibil- 
ity of  one  contracting  organization  (as  oppOM 
the  traditional  approach  where  conceptual  and 
civil  works  designs  are  undertaken  by  the  client's 
own  design  team,  and  separate  construction  con- 
tracts are  invited  for  the  elements  of  works).  The 
turnkey  approach  offers  the  prospects  of  shorter 
overall  project  periods,  but  this  will  only  be  real- 
ized provided  the  purchaser  has  made  proper  fi- 
nancial plans  to  ensure  that  funding  is  available  to 
enable  the  project  to  proceed  over  the  reduced 
timescale.  The  high  proportion  of  civil  works, 
much  of  what  is  below  ground  in  the  construction 
of  sewage  treatment  works,  results  in  the  dominant 
costs  being  outside  the  influence  of  process  con- 
tractors, and  so  the  more  economic  scheme  could 
well  be  developed  under  the  traditional  multi-con- 
tract approach.  (See  also  W90-01089  and  W90- 
01090)  (Fish-PTT) 
W90-01091 


NUMERICAL  APPROACH  TO  MULTI-STAGE 
BIOREACTOR  KINETICS. 

Technical   Univ.   of  Istanbul   (Turkey).    Dept.   of 
Environmental  Engineering. 
Y.  Muslu. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  252-259,  June 
1989.  5  fig,  4  tab,  12  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Solid  wastes,  'Activated 
sludge  process,  Numerical  analysis,  Effluents,  Bio- 
mass,  Kinetics,  Retention  time,  Plug  flow. 

Work  which  has  been  carried  out  during  the  last 
decade  has  proved  the  importance  of  concentra- 
tion gradients  and  dispersion  in  the  performance  of 
reactors.  In  multi-stage  bioreactors,  which  are  now 
finding  increasing  application  in  modern 
wastewater  technology,  a  similar  phenomenon  is 
also  observed.  A  numerical  model  has  been  devel- 
oped to  determine  hydraulic  and  solids  retention 
periods  and  effluent  concentrations  from  activated 
sludge  reactors-in-series  when  substrate  utilization 
follows  Monod  kinetics.  The  model  considers  the 
axial  change  in  biomass  concentrations  and  takes 
all  kinetic  coefficients  into  account.  By  means  of 
the  numerical  approach,  the  variation  of  the  ratio 
between  the  hydraulic  retention  period  of  a  given 
reactor  and  that  of  an  equivalent  plug  flow  tank 
with  the  same  inlet  and  outlet  conditions  has  been 
investigated.  Using  the  numerical  results  obtained, 
dispersion  prediction  graphs  are  plotted  for  design- 
ing cascade-connected  systems.  (Author's  abstract) 
W90-01092 


IMPROVEMENTS  TO  ACTIVATED-SLUDGE 
PLANT  AERATION  SYSTEMS  AT  HAWICK 
AND  JEDBURGH  SEWAGE-TREATMENT 
WORKS. 

B.  F.  J.  Wallis. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  262-272,  June 
1989.  6  fig,  1  tab,  4  ref,  2  append. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Activated  sludge  process,  'Aeration, 
Cost  analysis,  Mechanical  equipment,  Electrical 
equipment,  Civil  engineering,  Water  quality  con- 
trol, Process  control.  Effluents,  Scotland. 

In  response  to  the  requirement  of  the  Tweed  River 
Purification  Board,  Scotland,  for  a  higher  standard 
of  effluent,  improvements  have  been  carried  out  to 
the  activated  sludge  aeration  systems  at  Hatwick 
and  Jedburgh  sewage  treatment  works,  at  a  rela- 


tively modest  com    llns  was  achieved  bj 

in  mechanical  arid  electrical  equipment  rathei 
modifying   the  more   exp  ■  •  ring 

structures     Improvements   to   the   effluent    qu^^H 
have  resulted  in  additional   power  costs,  but  the  ' 
investment  in  modern  control  systems  has  lin 
these  costs  -.1  systems  allow  better  pr<^H 

ess   management,    and    it    is   considered    that   u^H 
degree  of  flexibility  will  facilitate  further  impron^B 
ment   to  the  operation  of   the   works    One  of   ihe 
disadvantages  of  the  approach  is  that,  in  a  retrofit  * 
situation,  guarantees  in  terms  of  effluent  cam- 
reasonably  sought,  consequently  an  element  of  i^H 
is  involved.  (Author's  abstract; 
W90-01094 


EXPERIENCES     WITH     THE     DEEP-SHAFT 
PROCESS  AT  TILBURY. 

R.  A.  Irwin,  W.  J   Bngnal,  and  M  A   Biss 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol   3,  No.  3,  p  280-287  June 
1989.  8  fig,  1  tab,  5  ref. 

Descriptors:         'Activated        sludge         proceM,  ' 
'Wastewater  treatment,  'Domestic  wastes,  'Indus- 
trial   wastewater.    Hydrostatic    pressure,    Oxygen  [ 
transfer,   Mixed   liquor   solids,   Biological   oxygen  t 
demand,  Suspended  solids.  Effluents,  Water  qual- 
ity standards,  Aeration.  England. 

The  deep-shaft   activated   sludge   process,    which 
was   originally   developed   for   single-cell    protein 
production,  has  been  successfully  applied  to  the 
treatment  of  high-strength  domestic  and  industrial   • 
wastewater.  The  process  exploits  the  hydrostatic 
pressure  generated  at  the  bottom  of  a  column  of  ( 
liquid  to  enhance  the  transfer  of  oxygen  to  a  rapid- 
ly-circulating mixed  liquor.  About  forty  deep-shaft 
plants  are  in  operation  worldwide  of  which  four 
have  been  built  in  the  U.K.  The  latest  of  these  . 
treats  a  mixed  industrial  and  domestic  wastewater   ■ 
at  Tilbury,  England,  and  is  the  largest  deep-shaft 
plant  in  the  world.  Following  plant  commission- 
ing, a  three-month  monitoring  period  showed  that   . 
the    biological    oxygen    demand    and    suspended 
solids  loads  were  extremely  variable  and  exceeded 
the  design  capacity  of  the  works  by  approximately 
40%  during  the  month  of  July.  Despite  this,  the 
effluent   quality    remained   within   consent   limits. 
The  computerized  aeration  control  system  was  not 
functional    during   the   trial    period;   nevertheless, 
considerable  potential  energy  savings  were  indicat- 
ed. (Author's  abstract) 
W90-01096 


SPECTRUM  OF  POLLUTANTS  IN  LTC 
WASTEWATER-A  CASE  STUDY. 

National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

R.  A.  Pandey,  N.  M.  Parhad,  and  P.  Kumaran. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  24,  No.  6,  p  603-632,  August  1989. 
9  fig,  8  tab,  24  ref. 

Descriptors:  'Wastewater,  'Phenols,  'Ammonia, 
'Organic  compounds,  'Coal,  'Cyanide,  'India. 
Pollutants,  Low  temperature  carbonization. 

Wastewater  samples  were  collected  on  three  occa- 
sions from  Coal  Chemical  Complex,  Naspur.  Adi- 
labad,  India.  Composite  samples  of  waste  ammoni- 
acal  liquor  for  a  period  of  24  hours  were  also 
collected  to  evaluate  the  periodic  variation  in  com- 
positional characteristics.  Low  temperature  car- 
bonization (LTC)  wastes  contain  high  concentra- 
tions of  various  phenols,  organic  bases,  ammonia, 
cyanide,  thiocyanate  and  several  other  constituents 
of  environmental  concern.  Fresh  waste  water  is 
colorless  to  straw-yellow  in  color  but  changes  to 
red  or  brownish  red  due  to  oxidative  coupling  of 
phenols  resulting  in  quinone  structures  with  C-O-C 
linkages.  (See  also  W'90-01120)  (Author's  abstract) 
W90-01119 


WASTEWATER  CHARACTERISTICS  OF  LTC 
PROCESS  OF  COAL. 

National     Environmental     Engineering    Research 

Inst.,  Nagpur  (India). 

R.  A.  Pandey,  P.  Kumaran,  and  N.  M.  Parhad. 
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>urnal  of  Environmental  Science  and  Health  (A) 
ESEDU,  Vol.  24,  No.  6,  p  633-643,  August  1989. 
fig,  3  tab,  7  ref. 

escriptors:  'Wastewater,  *Coal,  *Phenols,  *Am- 
onia,  'Cyanide,  Low  temperature  carbonization, 
allutants. 

ow  temperature  carbonization  (LTC)  is  a  process 
which  coal  is  heated  (500-800  C),  in  absence  of 
tygen,  yielding  products  like  coke,  tar,  oil,  liquor 
id  gases.  The  liquor  contains  several  pollutants 
ce  phenols,  ammonia,  cyanide,  and  thiocyanate. 
herefore,  the  characteristics  of  the  liquor  are  of 
jnificant  importance,  with  reference  to  environ- 
ental  pollution.  The  quality  and  quantity  of 
juor  is  dependent  on  the  nature  of  the  coal  and 
ocess  of  carbonization.  In  the  present  study,  the 
rength  of  the  liquor  has  been  correlated  with  the 
mperature  of  carbonization  and  the  volatile 
atter  content  of  coal,  using  Gray-King  Assay 
iparatus  for  the  carbonization.  The  present  study 
dicates  that  the  pollution  load  of  liquor  is  direct- 
proportional  to  the  volatile  matter  content  of 
al.  The  temperature  of  carbonization  also  influ- 
xes the  concentration  of  the  pollutants  in  the 
aste  liquor.  (See  also  W90-01119)  (Author's  ab- 
•act) 
90-01120 


ODELING  AND  SIMULATION  OF  COM- 
IESSIVE  GRAVITY  THICKENING  OF  ACTI- 
VTED  SLUDGE. 

evens  Inst,   of  Tech.,   Hoboken,   NJ.   Dept.   of 
vil  and  Ocean  Engineering. 
A.  Vaccari,  and  C.  G.  Uchrin. 
urnal  of  Environmental  Science  and  Health  (A) 
iSEDU,  Vol.  24,  No.  6,  p  645-674,  August  1989. 
ig,  2  tab.  1 6  ref. 

:scriptors:  'Wastewater  treatment,  'Model  stud- 
i,  'Activated  sludge,  'Sludge  thickening,  'Math- 
tatical  models,  'Simulation  analysis,  Kos  model. 

mathematical  model  of  compressive  thickening 
is  developed  which  is  based  on  Kos'  model  yet 
n  be  calibrated  from  measurements  of  concentra- 
in,  concentration  gradient,  and  bulk  underflow 
locity  in  continuous  thickening  experiments.  The 
ed  for  sensitivity  and  difficult  measurements 
:h  as  interparticle  pressure  or  volumetric  solids 
ncentration  is  eliminated.   Numerical  programs 

simulate  the  model  are  described.  The  model 
is  calibrated  and  tested  using  steady  state  contin- 
us  thickening  experiments.  Unsteady  state  con- 
uous  thickening  was  studied  by  use  of  computer 
lulation  of  the  model.  Programs  are  described 
■  nonlinear  regression  of  the  models  to  continu- 
s  thickening  column  data,  and  for  steady  state 
d  unsteady  state  simulation.  (Author's  abstract) 
90-01121 


IROMIUM  REMOVAL  BY  ACTIVATED 
UDGE. 

luisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
igineering. 

F.  Wimberley,  and  M.  E.  Tittlebaum. 
urnal  of  Environmental  Science  and  Health  (A) 
SEDU,  Vol.  24,  No.  6,  p  571-588,  August  1989. 
ig,  3  tab,  10  ref. 

:scriptors:  'Wastewater  treatment,  'Chromium, 
.ctivated  sludge,  Hazardous  materials,  National 
Mutant  discharge  elimination  system  limitations, 
:tals. 

ich  attention  has  been  given  to  groundwater 
ntamination  due  to  the  release  of  hazardous  con- 
sents from  treatment  and  disposal  facilities. 
ice  some  of  the  constituents  entered  groundwat- 
aquifers  in  much  shorter  times  than  had  been 
culated,  regulatory  agencies  have  become  con- 
Tied  that  hazardous  constituents  may  be  escap- 
;  from  units  not  currently  regulated  under  haz- 
lous  waste  management  programs.  One  of  the 
jor  concerns  of  regulators  is  that  unlined  earth- 
surface  impoundments  in  industrial  wastewater 
atments  trains  may  be  leaking  heavy  metals  such 
chromium  and  other  hazardous  constituents  into 
I  groundwater.  The  Environmental  Protection 
;ency    has    moved    toward    bringing   such    im- 


poundments under  the  Resource  Conservation  and 
Recovery  Act  regulations.  In  addition,  EPA  is 
now  proposing  to  list  hexavalent  chromium  as  a 
hazardous  air  pollutant  due  to  its  possible  release 
from  the  mist  of  cooling  towers,  citing  hexavalent 
chromium's  potent  carcinogenicity  as  the  primary 
concern.  While  such  a  listing  would  primarily 
affect  worker  exposure,  leakage  of  chromium  from 
surface  impoundments  could  enter  groundwater 
sources  and  carry  exposures  far  beyond  industrial 
facilities.  Since  hexavalent  chromium  has  been 
used  extensively  in  cooling  water  systems  for  cor- 
rosion protection,  this  study  was  undertaken  to 
determine  how  efficient  an  operating  activated 
sludge  system  was  a  removing  hexavalent  chromi- 
um from  the  wastewater  stream.  While  influent 
hexavalent  chromium  concentrations  were  not  as 
high  as  expected  based  on  chromium  usage  and 
wastewater  flows,  the  chromium  (VI)  concentra- 
tions in  the  plant's  effluent  were  very  small  and 
most  of  the  time  below  0.005  mg/1.  The  removal  of 
Cr(VI)  based  on  influent  and  effluent  sampling 
ranged  from  34-97%,  with  an  average  removal  of 
83%.  (Author's  abstract) 
W90-01122 


EPA'S  PRETREATMENT  PROGRAM. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-01171 


ASSESSMENT  OF  DYNAMIC  MODELS  FOR  A 
HIGH  RATE  ANAEROBIC  TREATMENT 
PROCESS. 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

R.  M.  Jones,  and  E.  R.  Hall. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  6,  p  551-566,  June  1989.  6  fig,  4  tab,  18 

ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Model  studies,  'Industrial  wastes,  'Bi- 
ological wastewater  treatment,  Pulp  wastes,  Pulp 
and  paper  industry,  Kraft  mills,  Chemical  oxygen 
demand,  Anaerobic  conditions. 

Advanced  high  rate  anaerobic  processes,  which 
provide  an  economically  attractive  alternative  for 
the  treatment  of  concentrated  industrial 
wastewaters,  require  operation  to  minimize  the 
negative  effects  of  highly  variable  hydraulic,  or- 
ganic and  toxic  loadings.  A  mechanistic  dynamic 
model  for  the  anaerobic  process  can  benefit  such 
operation  by  leading  to  an  improved  understanding 
of  the  phenomena  governing  the  dynamic  behavior 
of  the  process.  Initial  attempts  to  examine  the 
adequacy  of  two  population  and  four  population 
anaerobic  process  models,  developed  previously 
by  other  researchers,  are  reviewed,  and  steady 
state  and  dynamic  operating  data  from  a  high  rate 
anaerobic  pilot  plant  were  collected.  A  pilot  scale 
HYBRID  reactor  was  operated  under  steady  state 
and  dynamic  conditions  using  a  pulp  and  paper 
mill  effluent  as  a  feedstock.  Data  collected  during 
experimentation  on  the  pilot  plant  were  used  to 
evaluate  the  two  and  four  population  models.  Re- 
sults showed  that  both  models  were  adequate  in 
qualitatively  describing  steady  state  and  dynamic 
process  behavior  but  would  be  of  limited  use  in 
directly  providing  estimates  of  process  variables 
for  control  purposes.  Neither  model  could  ade- 
quately predict  the  reduction  in  steady  state  COD 
removal  efficiency  or  the  decline  in  the  gas  pro- 
duction rate  observed  following  a  concentration 
step.  The  hydraulic  and  biofilm  characteristics  of 
the  HYBRID  reactor  configuration  complicated 
the  evaluation  of  the  models.  (Friedmann-PTT) 
W90-01232 


INVESTIGATION  OF  START-UP  IN  ANAERO- 
BIC FILTERS  UTILIZING  DAIRY  WASTE. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

D.  da  Motta  Marques,  J.  Cayless,  and  J.  N.  Lester. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  6,  p  567-576,  June  1989.  7  fig,  2  tab,  23 

ref. 

Descriptors:   'Wastewater  treatment,   'Anaerobic 
digestion,     'Filtration,     'Dairy    industry,     'Milk, 


'Farm    wastes,     Anaerobic    conditions,     Organic 
wastes,  Fatty  acids,  Organic  loading. 

Two  start-up  regimes  for  upflow  anaerobic  filters, 
one  utilizing  stepped  organic  loading  and  the 
second  stepped  loading  with  anaerobic  polymer 
addition,  were  evaluated.  Start-up  was  initiated 
using  a  synthetic  ice  cream  waste;  as  loading  in- 
creased, real  ice  cream  waste  was  substituted.  A 
waste  COD  of  approximately  5000  mg/L  was  ap- 
plied throughout  the  study.  Organic  loadings  of  up 
to  12  kg  COD/cu  m-d  could  be  applied,  at  an 
HRT  of  0.42  d,  with  COD  removals  >  80%. 
Polymer  did  not  enhance  start-up  as  the  perform- 
ances of  the  two  reactors  were  indistinguishable. 
Total  volatile  fatty  acids  remained  below  100  mg/ 
L  for  most  of  the  study.  Upflow  anaerobic  filters 
appear  to  be  well-suited  to  the  treatment  of  ice 
cream  production  wastes  and  pilot  or  full-scale 
operations  should  present  no  difficulties.  (Author's 
abstract) 
W90-01233 


ELECTROLYTIC  FLOTATION  OF  CHROMI- 
UM FROM  DILUTE  SOLUTIONS. 

Thessaloniki    Univ.,    Salonika   (Greece).    Lab.    of 
General  and  Inorganic  Chemical  Technology. 
A.  I.  Zouboulis,  and  K.  A.  Matis. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  6,  p  601-612,  June  1989.  12  fig,  1  tab, 
18  ref. 

Descriptors:  'Wastewater  treatment,  'Metal-finish- 
ing wastes,  'Flotation,  'Electrolytic  flotation, 
'Chromium,  Electrolytes,  Bubbles,  Ions. 

Electrolytic  flotation,  consisting  of  a  rather  unusu- 
al bubble  generation  technique,  was  applied  to  the 
removal  of  hexavalent  chromium  ion  from  dilute 
aqueous  solutions  at  laboratory  bench  scale  experi- 
ments. Excellent  results  (near  100%  chromium  ion 
removal)  were  obtained,  under  the  following  de- 
termined optimum  conditions:  initial  chromium 
content,  10  ppm;  current  density,  200  A/sq  m; 
voltage,  18  V;  flotation  time,  900  s;  agitation,  low; 
pH,  3-9;  conductivity,  70-9000  micromhos;  temper- 
ature, 293-323  K.  Contrary  to  dispersed-air  ion 
flotation,  the  pH  and  ionic  strength  of  the  solution 
were  not  found  to  be  crucial  parameters  in  electro- 
lytic flotation.  (Friedmann-PTT) 
W90-01236 


MODIFIED  EXTENDED  AERATION  PROCESS 
FOR  REMOVAL  OF  CADMIUM  FROM 
WASTEWATERS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

W.  L.  Lowe,  and  A.  F.  Gaudy. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
34,  No.  5,  p  600-608,  August  1989.  7  fig,  1  tab,  17 
ref. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Cadmium,  'Aeration,  Heavy  metals,  Or- 
ganic sludge. 

The  potential  of  a  biological  process  for  both  re- 
moval and  recovery  of  metals  and  treatment  and 
disposal  of  organic  sludge  is  assessed.  It  has  been 
reported  in  the  literature  that  several  microbial 
species  have  a  considerable  sorption  capacity  for 
heavy  metals.  Using  a  heterogeneous  microbial 
population  developed  in  a  modified  extended  aer- 
ation activated  sludge  process,  sorption  capabilites 
as  good  as,  or  better  than,  those  for  individual 
microbial  species  are  reported.  The  process  may 
have  several  advantages  over  pure  or  controlled 
culture  processes  and  it  offers  the  possibility  for 
reuse  of  organic  matter  needed  to  regenerate 
metal-sorbing  biomass,  as  well  as  autodigestion  of 
excess  biomass.  It  is  indicated  that  acclimation  to 
high  levels  of  a  specific  heavy  metal  (Cd)  does  not 
confer  acclimation  to  another  heavy  metal  (Cu). 
(Author's  abstract) 
W90-01254 


DEGRADATION        OF        NITROGUANIDINE 
WASTEWATER  COMPONENTS  IN  SOIL. 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 


I 

t 


117 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


R.  T.  Williams,  W.  E.  Sisk,  and  A.  R. 

MacGillivray. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  6,  p  469-475,  1989.  3  fig,  2 

tab,  10  ref.  U.S.  Army  contract  purchase  order  no. 

DAAK11-85-D-0007. 

Descriptors:  'Microbial  degradation,  'Biodegrada- 
tion,  *Land  disposal,  *Fate  of  pollutants, 
'Wastewater  treatment,  *Nitroguanidine,  Continu- 
ous-flow columns,  Sulfates,  Land  disposal. 

The  degradation  of  nitroguanidine  (NQ) 
wastewater  components  was  studied  using  continu- 
ous-flow and  perfusion  soil  columns.  After  271  d  of 
operation  of  the  continuous-flow  columns  and  84  d 
of  operation  of  the  perfusion  columns,  only  some 
components  of  NQ  wastewater  were  completely  or 
partially  removed.  Guanidine  nitrate  and  sulfate 
were  the  most  readily  transformed.  NQ,  however, 
was  only  partially  removed.  Carbon  supplements 
enhanced  the  transformation  of  both  sulfate  and 
NQ.  Transformation  products  included  nitroso- 
guanidine  and  ammonia,  but  not  cyanoguanidine  or 
melamine.  Microbial  adaptation  to  wastewater 
components  was  not  demonstrated.  Based  on  test 
data,  land  application  of  untreated  wastewater  is 
not  recommended.  Significant  but  incomplete  NQ 
reduction  was  observed  in  both  sterile  and  active 
continuous-flow  soil  columns.  Therefore,  the  re- 
sults are  inconclusive  regarding  the  influence  of 
microbial  activity.  (Miller-PTT) 
W90-01259 


ISOLATION  AND  CHARACTERISATION  OF 
BACTERIA  CAPABLE  OF  ACCUMULATING 
SILVER. 

Kodak   Ltd.,   London   (England).   Research   Div. 
P.  A.  Goddard,  and  A.  T.  Bull. 
Applied       Microbiology       and       Biotechnology 
AMBIDG,  Vol.  31,  No.  3,  p  308-313,  September 
1989.  4  fig,  1  tab,  32  ref. 

Descriptors:  'Bacteria,  *Citrobacter,  'Silver, 
'Heavy  metals,  'Bioaccumulation,  'Municipal 
wastewater,  'Industrial  wastewater,  'Wastewater 
treatment. 

The  isolation  of  Ag-resistant,  Ag  accumulating 
bacteria  is  reported.  Following  the  screening  of  a 
number  of  environmental  sources,  Ag-resistant  En- 
terobacteriaceae  were  isolated  from  both  sewage 
and  photographic  processing  effluent.  The  level  of 
resistance  to  Ag  and  other  heavy  metals  was  deter- 
mined for  a  selection  of  these  isolates  and,  together 
with  preliminary  accumulation  data  derived  from 
batch  culture  studies,  one  isolate,  a  strain  of  Citro- 
bacter  intermedius,  was  selected  for  further  exami- 
nation. The  effect  of  Ag  concentration  on  batch 
culture  growth  of  this  organism  was  also  investi- 
gated. At  or  below  Ag  concentrations  of  150  mi- 
cromol/1,  a  lag  phase  of  about  2  h  was  observed. 
With  increasing  Ag  concentrations,  this  lag  phase 
rose  to  over  12  h.  Raising  the  level  of  Ag  in  the 
culture  also  caused  a  reduction  in  the  final  biomass 
production;  this  was  evident  even  at  the  lowest  Ag 
concentrations  investigated.  Maximum  specific 
growth  rates  were  also  reduced  as  the  Ag  concen- 
tration was  increased.  This  reduction  occurred  up 
to  250  micromol/1  but  above  this  concentration  the 
specific  growth  rate  remained  at  about  0.2/h  until 
growth  was  inhibited  above  400  micromol/1  Ag. 
(Sand-PTT) 
W90-01306 


ANALYSIS  AND  EVALUATION  OF  A 
WASTEWATER  TREATMENT  PLANT  MODEL 
BY  STOCHASTIC  OPTIMIZATION. 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

J.  J.  Casares,  and  J.  Rodriguez. 
Applied     Mathematical     Modelling     AMMODL, 
Vol.  13,  No.  7,  p  ,  July  1989.  12  fig,  2  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'Stochastic  process,  'Optimization, 
•Wastewater  facilities,  'Mathematical  models,  Al- 
gorithms, Construction  costs,  Design  criteria. 

Stochastic  optimization  techniques  are  becoming  a 
standard  procedure  for  optimization  of  chemical 


and  related  process  models,  due  to  their  simplicity 
and  robustness.  A  stochastic  optimization  proce- 
dure, Integrated  Controlled  Random  Search,  is 
applied  to  evaluate  the  model  of  a  wastewater 
treatment  plant.  Equation  sequencing  and  design 
variable  selection  algorithms  are  used  to  solve  the 
set  of  equality  constraints  in  a  simple  manner, 
offering  the  right  choice  of  design  variables  Subse- 
quently, the  sensitivity  of  the  objective  function 
defined  in  terms  of  the  total  construction  cost  is 
tested  with  respect  to  the  design  variables  selected 
The  results  permit  an  interpretation  of  the  model 
structure  and  allow  the  shortcomings  to  be  re- 
moved before  the  optimization  stage.  (Author's 
abstract) 
W90-01336 


COMPARATIVE  STUDY  OF  THREE  DYNAM- 
IC ACTIVATED  SLUDGE  MODELS  (ETUDE 
COMPARATIVE  DE  TROIS  MODELES  DYNA- 
MIQUES  DE  BOUES  ACTIVEES). 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

D.  Couillard,  F.  D.  D'Amours,  and  G  Patry. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  3,  p  400-407,  June  1989.  6  fig,  7  tab,  31 
ref.  English  summary. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Model  studies,  Nitrification,  Sen- 
sitivity analysis,  Biological  models,  Simulation 
analysis. 

Three  complete  dynamic  models  are  proposed  to 
simulate  the  transient  behavior  of  the  activated 
sludge  process.  The  responses  obtained  are  com- 
pared by  simulation  with  data  found  in  the  litera- 
ture for  the  Norwich  wastewater  plant  (England). 
A  structured  biological  model  with  a  bi-substrate 
component  (particles  and  soluble  material)  togeth- 
er with  a  nitrification  model  which  takes  into  ac- 
count the  organic  nitrogen  content  of  the  effluent 
presents  the  most  realistic  profiles  for  the  condi- 
tions studied.  A  sensitivity  analysis  reveals  that  a 
generalization  of  the  model  is  possible  if  some 
parameters  identified  as  critical  are  adjusted.  (Au- 
thor's abstract) 
W90-01369 


NOVEL  FILAMENTOUS  SPORE-FORMING 
IRON  BACTERIA  CAUSES  BULKING  IN  ACTI- 
VATED SLUDGE. 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

G.  Emtiazi,  M.  H.  Habibi,  and  M.  Setareh. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
67,  No.  1,  p  99-108,  July  1989.  7  fig,  2  tab,  11  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Bulking  sludge,  Bacte- 
ria, Biochemical  oxygen  demand.  Bacterial  physi- 
ology, Culturing  techniques. 

Several  gram-positive  iron  bacteria  were  isolated 
from  bulking  sludge  that  were  filamentous  and 
characterized  by  false  branching.  They  had  sheaths 
with  iron  deposits  and  formed  spores  on  modified 
sucrose  casitone  yeast  extract  agar.  They  did  not 
grow  on  infusion  agar  for  longer  than  one  month 
but  could  withstand  80  C  for  1  hr  on  the  same 
medium.  Adding  them  to  sewage  before  aeration 
increased  the  biochemical  oxygen  demand  of  the 
wastewater  and  caused  poor  settling  properties  of 
activated  sludges.  They  were  the  predominant  fila- 
mentous microorganisms  in  bulking  activated 
sludges.  At  present,  these  strains  cannot  be  as- 
signed to  recognized  taxa  of  Bacillus  spp.  or 
sheathed  iron  bacteria.  These  spore  forming  bacte- 
ria can  withstand  a  wide  variation  in  pH,  cause 
corrosion,  remain  in  the  purification  tanks  because 
of  their  spore  production,  and  can  cause  continu- 
ous bulking  problems.  (Author's  abstract) 
W90-01378 


SEWAGE  PURIFICATION  IN  SOUTH  AFRICA: 
QUO  VADIS. 

Water    Research    Commission,     Pretoria    (South 

Africa). 

H.  N.  S.  Wiechers. 

Water  SA  WASADV,  Vol.  15,  No.  3,  p  141-146, 


July  1989  3  fig,  9  lab,  20  ref. 

Descriptors  'Wastewater,  'Wastewater  if 
•South  Africa,  'Wastewater  management,  Sludge, 
Contact     beds,     Sludge     digestion.     Composting, 
Wastewater  renovation,  Activated  sludge  proce**. 
Activated  sludge 

Projected  future  demographic  changes  in  South 
Africa,  particularly  accelerated  urbanizati' 
result  in  rapidly  increasing  pollution  loads  on  the 
water  environment,  should  appropriate  action  not 
be  taken.  A  strategy  is  proposed  to  combat  ttut 
threat,  consisting  of  three  approaches,  including 
high  technology,  low  technology,  and  rewurce 
utilization.  Examples  of  high  technology  that 
should  be  considered  include  modified  activated 
sludge  processes  such  as  Bardenpho,  UCT  and 
Phostnp,  membrane  processes,  and  water  reclama- 
tion. Examples  of  low  technology  that  could  be 
implemented  include  ventilate  improved  pit  (VIP) 
latrines,  pond  systems  {anaerobic  and  oxidation 
ponds),  and  reed  bed  systems.  Examples  of  re- 
source utilization  that  could  be  implemented  in- 
clude composting  of  sludge  or  the  selective  enrich- 
ment of  sludge  with  phosphate  and  nitrogen  for 
use  as  fertilizer.  Perhaps  the  ultimate  approach 
would  be  the  utilization  of  sewage  nutrients  to 
produce  useful  proteinaceous  matter  (algae,  zoo- 
plankton  or  fish)  To  date,  this  approach  has  not 
been  successful  in  producing  cheap  protein,  but 
with  the  steadily  rising  cost  of  proteins,  it  may  be 
viable  in  the  long  term.  The  essential  role  of  re- 
search and  development  in  the  practical  realization 
of  this  strategy  is  stressed.  (Friedmann-PTT) 
W90-01403 


AQUATIC  HUMIC  SUBSTANCES:  INFLU- 
ENCE ON  FATE  AND  TREATMENT  OF  POL- 
LUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01491 


INTERACTIONS     OF     HAZARDOUS-WASTE 
CHEMICALS  WITH  HUMIC  SUBSTANCES. 

Missouri   Univ.,   Columbia.    Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-01497 


EFFECTS  OF  HUMIC  BACKGROUND  ON 
GRANULAR  ACTIVATED  CARBON  TREAT- 
MENT EFFICIENCY. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-01521 


ADSORPTION  OF  MICROPOLLUTANTS  ON 
ACTIVATED  CARBON. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01523 


DISSOLVED  ORGANIC  COMPONENTS  IN 
PROCESS  WATER  AT  THE  LOS  BANOS  DE- 
SALTING FACILITY. 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
J.  Glater,  L.  C.  Wilson,  and  J.  B.  Neethling. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  783-796,  7  fig,  1 
tab,  15  ref. 

Descriptors:  'Wastewater  renovation,  'Water 
reuse,  'Reverse  osmosis,  'Desalination,  'Mem- 
brane processes,  'Humic  acids,  'Agricultural 
wastewater,  Organic  matter,  Chromatography, 
Spectrometry,  Organic  compounds,  Chlorination, 
Trihalomethanes,  Filtration,  Salinity. 

Agricultural  wastewater  reclamation  is  under  seri- 
ous consideration  in  the  California  Central  San 
Joaquin  Valley.  A  reverse  osmosis  (RO)  pilot  plant 
at  Los  Banos  was  designed  with  an  elaborate  pre- 
treatment  system  to  protect  membranes  from  foul- 
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Waste  Treatment  Processes — Group  5D 


»  and  degradation.  A  surveillance  was  conducted 
dissolved  organic  materials  in  process  water 
roughout  this  plant.  Samples  were  analyzed  by 
s  chromatography-mass  spectrometry  (GC-MS) 
th  standard  extraction  techniques.  Untreated 
iter  contains  a  highly  complex  mixture  of  essen- 
lly  nonvolatile  organic  substances.  Following 
lorination,  the  mixture  increases  in  complexity 
i  includes  three  trihalomethane  (THM)  frac- 
ns,  CHC12Br,  CHClBr2,  and  CHBr3.  Bromo- 
■m  was  present  at  the  highest  concentration  and 
loroform,  if  present,  was  below  the  GC  detec- 
n  limit.  Dissolved  organic  concentrations  de- 
ned  progressively  following  clarification  and  fil- 
tion.  RO  membranes  tested  at  Los  Banos  did  not 
nificantly  reject  THMs..  (See  also  W90-01491) 
uthor's  abstract) 
J0-01534 


E  OF  REGRESSION  TECHNIQUES  TO  ES- 
TATE OVERFLOW  FREQUENCIES  FROM 
JLY  PRECIPITATION  DATA. 

yal  Netherlands  Meteorological  Inst.,  De  Bilt. 
A.  Buishand. 

:  Hydrological  Processes  and  Water  Manage- 
nt  in  Urban  Areas.  Proceedings  of  the  Interna- 
ral  Symposium  24-29  April  1988,  Duisburg, 
st  Germany.  International  Hydrological  Pro- 
mine  of  UNESCO  Publication,  1988.  p  45-52,  2 
3  tab,  4  ref. 

scriptors:  *Rainfall-runoff  relationships,  "Re- 
ssion  analysis,  *Urban  hydrology,  *Sewer  sys- 
is,  "Overflow,  "Precipitation,  Mathematical 
Jysis,  Mathematical  studies,  Mathematical 
dels,  The  Netherlands. 

;  probability  of  an  overflow  is  related  to  the 
ly  amount  of  precipitation.  A  regression  model 
ed  on  this  probabilistic  relation  is  used  to  derive 
ual  overflow  frequencies  from  daily  precipita- 
i  data,  and  applied  to  quantify  regional  differ- 
es  in  mean  overflow  frequencies  in  The  Nether- 
is.  In  the  study  in  this  paper,  only  the  daily 
junt  of  precipitation  was  considered  as  an  ex- 
latory  variable.  The  theory  can  easily  be  ex- 
Jed  to  situations  with  several  explanatory  varia- 
;.  In  situations  where  overflow  events  extend 
r  several  days,  the  question  arises  as  to  which 
the  event  has  to  be  assigned.  To  circumvent 
question  the  annual  overflow  frequency  is 
sidered  instead  of  the  overflow  events  on  indi- 
iial  days.  The  prediction  error  of  the  regression 
lei  gives  an  uncertainty  of  the  same  magnitude 
he  relative  differences.  (See  also  W90-01612) 
ntz-PTT) 
0-01617 


•DERNIZATION  AND  DEVELOPMENT  OF 
VERAGE  AND  DRAINAGE  SYSTEMS  OF 
RSAW  AND  CRACOW  AGGLOMER- 
IONS. 

itute    of   Environmental    Protection,    Warsaw 

land). 

Ilaszczyk,  and  A.  Nowakowska-Blaszczyk. 

Hydrological  Processes  and  Water  Manage- 
it  in  Urban  Areas.  Proceedings  of  the  Interna- 
al  Symposium  24-29  April  1988,  Duisburg, 
it  Germany.  International  Hydrological  Pro- 
nme  of  UNESCO  Publication,   1988.  p   1197- 

2  fig,  2  tab. 

criptors:  "Management  planning,  "Drainage 
ems,  "Sewers,  "Wastewater  treatment,  Costs, 
kow,  Poland,  Policy  making,  Costs,  Economic 
:cts. 

location  of  wastewater  treatment  plants  for 
development  of  big  towns  and  town  agglomer- 
ns  is  a  problem  in  Poland  because  of  the  over- 
ings  of  the  existing  systems  and  difficulties 
i  new  conveyance  schemes  in  the  old  down- 
n  areas.  As  a  result  of  analyses  being  carried  on 
oland  it  is  considered  necessary  to  decentralize 
tewater  treatment.  The  costs  of  sewage  con- 
mce  and  the  development  of  advanced 
tewater  treatment  technologies  are  the  main 
ons  for  this  viewpoint.  (See  also  W90-01612) 
ltz-PTT) 
1-01634 


TRANSPORT  OF  SUSPENDED  SOLIDS  IN 
SEWERS. 

Witteveen  and  Bos,  Deventer  (Netherlands). 
F.  H.  L.  R.  Clemens. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  213-221, 
4  fig,  7  ref. 

Descriptors:  "Sediment  transport,  "Storm  runoff, 
"Urban  runoff,  "Water  pollution  sources,  "Sus- 
pended solids,  "Sewers,  "Rainfall-runoff  relation- 
ships, Storm  water,  Settleable  solids,  Flow  dis- 
charge, Sludge,  Path  of  pollutants. 

Heavy  rainfall  often  results  in  storm  water  over- 
flows causing  adverse  effects  on  the  quality  of  the 
receiving  waters.  In  order  to  minimize  these  ad- 
verse effects,  a  number  of  measures  can  be  taken, 
such  as  the  application  of  special  devices  in  the 
sewer  system  to  reduce  the  pollution  load,  or  swirl 
concentrators  or  settling  tanks.  Optimum  design  of 
these  devices  requires  knowledge  of  the  relation 
between  quantity  and  quality  of  the  storm  water 
discharge.  Information  is  needed  on  the  transport 
of  settled  sludge  which  is  brought  into  suspension 
in  the  sewers  during  storm  flow  conditions;  the 
discharge  of  this  sludge  is  the  main  source  of 
pollution  during  overflows.  (Author's  abstract) 
W90-01636 


TOWARDS  COMPLETE  INTEGRATION  OF 
WATER  QUALITY  ASPECTS  IN  URBAN 
WATER  MANAGEMENT  DESIGN. 

Witteveen  and  Bos,  Deventer  (Netherlands). 
J.  G.  A.  Coppeps,  and  L.  Vos. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  223-230, 
2  fig,  1  tab,  2  ref. 

Descriptors:  "Urban  hydrology,  "Wastewater 
treatment,  "Water  pollution  control,  "Water  qual- 
ity management,  "Management  planning,  Comput- 
er models,  Rainfall-runoff  relationships,  Storm 
water,  Sewers,  Overflow,  Urban  water,  The  Neth- 
erlands, Water  management,  Pollution  load. 

Computer  modeling  of  non-permanent  flow  in 
storm  water  and  sewer  systems  results  in  a  more 
accurate  description  of  the  hydraulic  processes. 
This  often  leads  to  considerable  cost  savings  on 
construction  or  renovation  of  urban  water  manage- 
ment systems.  Moreover,  incorporating  water 
quality  modeling  of  processes  such  as  deposition, 
mixing,  mineralization  and  resuspension,  gives  in- 
sight into  the  frequency  of  exceedance  of  surface 
water  pollution  loads  for  each  combined  sewer 
overflow.  With  this  information,  more  effective 
surface  water  pollution  abatement  measures  can  be 
taken.  Experiments  are  being  carried  out  with 
some  special  overflow  devices,  of  which  the  swirl 
concentrator  is  a  promising  technique.  This  inte- 
grated approach  of  urban  water  management 
design  has  led  to  cost  savings  of  20%-40%  for 
sewer  systems  in  towns  such  as  Breda,  Deventer 
and  Emmen.  (See  also  W90-01612)  (Lantz-PTT) 
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URBAN  DRAINAGE  IN  PARAMARIBO,  SUR- 
INAME. 

Ministry  of  Public  Works,  Telecommunications 
and  Construction,  Paramaribo  (Surinam). 
H.  Ehrenburg,  and  M.  A.  Meyer. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  239-246, 
3  fig,  1  tab. 

Descriptors:  "Urban  hydrology,  "Suriname, 
"Urban  drainage,  "Paramaribo,  "Rainfall-runoff  re- 
lationships, "Water  management,  Suriname,  Storm 
water,  Management  planning,  Water  storage, 
Water  transport,  Costs,  Drainage  systems. 


Paramaribo  has  grown  rapidly  during  the  last  dec- 
ades. As  a  consequence,  urban  rainfall  discharge 
and  sewage  flows  have  increased.  Studies  have 
been  conducted  about  how  to  reduce  the  problems 
of  flooding  and  deteriorating  environmental  condi- 
tions. These  studies  have  indicated  that  separate 
rain  drainage  and  sewage  systems  will  have  to  be 
constructed.  In  the  ultimate  situation,  wastewater 
would  be  disposed  of  solely  through  closed  pipes. 
Combining  these  with  closed  conduits  for  the  dis- 
charge of  excess  rain  water  would  mean  problems 
with  the  settlement  of  sludge  during  dry  periods, 
and  extremely  high  costs  because  of  the  large 
discharge  and  storage  capacities  needed.  To  dis- 
pose of  wastewater  through  a  system  of  closed 
sewers  of  limited  diameter,  and  to  discharge  excess 
rainwater  by  way  of  a  system  of  open  trenches  and 
channels,  would  be  less  expensive.  The  wastewater 
would  be  conveyed  to  appropriate  treatment  facili- 
ties (such  as  anaerobic  reactors  or  waste  stabiliza- 
tion ponds),  while  the  storm  drainage  system  is 
provided  with  an  adequate  storage  capacity.  For 
this  purpose,  the  construction  of  retention  basins 
should  be  planned  in  areas  with  insufficient  dis- 
charge capacity.  (See  also  W90-01612)  (Lantz- 
PTT) 
W90-01639 


MANAGERIAL  ASPECTS  OF  THE  DESIGN 
AND  OPERATION  OF  MODERN  URBAN 
SEWAGE  SYSTEMS. 

Rotterdam  Public  Works  Dept.  (Netherlands). 
H.  W.  Hissink,  and  L.  J.  Pieterse. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  269-282, 
5  fig. 

Descriptors:  "Urban  drainage,  "Water  manage- 
ment, "Wastewater  management,  "Wastewater 
treatment,  Rotterdam,  The  Netherlands,  Costs, 
Water  treatment  facilities. 

In  1970,  a  law  was  passed  in  The  Netherlands  that 
forbids  further  drainage  of  untreated  wastewater  in 
open  waters.  As  a  result,  two  large  wastewater 
treatment  plants  were  built  for  Rotterdam.  This 
made  it  necessary  for  the  city  to  adapt  its  sewage 
system,  more  especially  the  main  pumping  stations, 
in  order  to  transport  the  collected  water  to  the 
new  delivery  points.  During  this  reconstruction 
project,  that  amounts  to  an  investment  of  230 
million  Dutch  guilders,  the  opportunity  was  seized 
to  add  a  very  modern  computerized,  real-time, 
monitoring  and  control  system  that  automatically 
runs  the  various  pumping  stations  with  accessories 
to  prevent  the  treatment  plants  from  innundations. 
The  arguments  leading  to  the  decision  for  the 
realization  of  such  a  system,  the  subsequent  plan- 
ning and  some  of  the  technical  organization  and 
social  aspects,  are  discussed.  (See  also  W90-01612) 
(Author's  abstract) 
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INTEGRATED  MEASURES  FOR  THE  REDUC- 
TION OF  STORM  WATER  AND  COMBINED 
SEWER  OVERFLOW  IMPACT  ON  AN  URBAN 
LAKE. 

Aalborg  Universitetscenter  (Denmark).  Environ- 
mental Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
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EVALUATION  OF  THE  REAL  TIME  CON- 
TROL SYSTEM  FOR  THE  WATER  COLLEC- 
TION AND  TREATMENT  SYSTEM  IN  WEST- 
FRIESLAND. 

Technische  Hogeschool  Delft  (Netherlands). 
A.  J.  M.  Nelen,  F.  H.  M.  Van  de  Ven,  H.  J.  G. 
Hartong,  and  R.  W.  G.  M.  Melis. 
IN:  Hydrological   Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional   Symposium    24-29    April    1988,    Duisburg, 
West   Germany.   International   Hydrological   Pro- 
gramme of  UNESCO  Publication,  1988.  p  303-310, 
3  fig,  2  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,     "WestfrieBland,     *The     Netherlands, 

Pumps,  Rainfall,  Sewers,  Water  storage,  Hydraulic 
machinery,  Computer  models,  Simulation  analysis. 

In  designing  a  regional  treatment  plant,  the 
common  procedure  is  to  set  its  hydraulic  capacity 
equal  to  the  sum  of  the  installed  pump  capacities  of 
the  contributing  sewer  systems.  A  reduction  of  the 
hydraulic  capacity  of  the  regional  treatment  plant 
Wervershoof  in  the  Netherlands  is  possible, 
making  optimal  use  of  space-time  variations  of 
rainfall  and  the  available  storage  in  the  combined 
sewer  systems.  A  real  time  control  system  for  the 
pumps  of  the  contributing  sewer  systems  has  been 
in  operation  since  1983.  This  paper  describes  the 
situation  in  Westfriesland  and  discusses  the  first 
results  of  an  evaluation  of  the  control  system  in 
progress.  The  control  system  incorporates  suffi- 
cient instruments  to  maximize  the  use  of  spatial 
variations  in  rainfall  and  the  available  storage  in 
the  sewer  system.  The  allowable  reduction,  does 
not  lead  to  an  increase  of  the  number  of  overflows, 
as  determined  by  an  analysis  of  recorded  data  and 
simulations  with  a  computer  model.  This  study 
emphasizes  the  necessity  for  proper  data  collection 
and  regular  evaluation,  to  get  optimal  operation 
and  management  of  the  sewerage  system.  (See  also 
W90-01612)(Lantz-PTT) 
W90-01645 


IRRATIONALITY  IN  DECISION  MAKING 
PROCESS  EXEMPLIFIED  BY  APPLIED  POLI- 
CIES CONCERNING  STORMWATER  DETEN- 
TION IN  DIFFERENT  COUNTRIES. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
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EFFICIENCY  OF  STORM  WATER  SEDIMEN- 
TATION TANKS  INCORPORATED  IN  DUTCH 
SEWERAGE  SYSTEMS. 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 

G.  Onderdelinden,  and  J.  L.  Timmer. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  317-325, 
2  fig,  3  tab,  9  ref. 

Descriptors:  "Urban  runoff,  *Storm  water,  'Sedi- 
mentation, 'Drainage  systems,  'Water  quality, 
'The  Netherlands,  Monitoring,  Chemical  oxygen 
demand,  Suspended  solids,  Biochemical  oxygen 
demand,  Phosphorus,  Nitrogen. 

Since  1983,  an  extensive  research  program  on  the 
relation  between  sewerage  systems  and  surface 
water  quality  has  been  carried  out  in  The  Nether- 
lands. One  of  the  research  projects  was  to  deter- 
mine the  efficiency  of  storm  water  sedimentation 
tanks.  Investigations  were  carried  out  in  the  towns 
of  Amersfoort  and  Kerkrade.  To  quantify  the  pol- 
lution emission,  a  monitoring  program  was  set  up 
to  measure  the  flow,  duration  and  pollution  of 
storm  water  discharges.  The  measuring  apparatus 
was  placed  near  the  inflow  and  outflow  devices 
where  it  continually  registered  water  levels. 
During  operation  of  the  tank,  samples  of  the  in- 
flowing and  outflowing  storm  water  were  taken 
automatically.  These  samples  were  analyzed  for 
various  chemical  and  physical  parameters.  The 
monitoring  program  was  carried  out  from  1982  to 
1985.  The  results  for  both  tanks  showed  an  overall 
chemical  oxygen  demand  (COD)  efficiency  of 
65%.  The  overall  efficiency  of  the  dry  residue  of 
undissolved  solids  amounted  to  65%.  The  bio- 
chemical oxygen  demand  (BOD)  was  more  or  less 
equivalent  to  the  COD  efficiency.  The  efficiency 
of  P-total  and  N-Kjeldahl  removal  was  less  than 
that  for  COD.  (See  also  W90-01612)  (Author's 
abstract) 
W90-01647 


Vyskumny     Ustav     Vodohospodarsky,     Bratislava 
(Czechoslovakia). 
J.  I'obis. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  [nti 
tional  Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988  p  327-313, 
2  fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Thermal  water,  Geothermal  re- 
sources, Activated  sludge,  Microorganisms,  Acti- 
vated sludge  process. 

Following  the  thermal  energy  use  of  geothermal 
waters  for  residential  needs,  those  waters  become 
wastewaters  which  have  to  conveyed  to  a  receiv- 
ing water  body.  The  problem  then  arises  about 
whether  it  is  admissible  to  discharge  the  highly 
mineralized  waters  into  the  municipal  sewerage 
system.  Consideration  has  to  be  given  to  the  possi- 
bly unfavorable  effects  of  the  disposal,  and  inhibi- 
tion of  the  wastewater  treatment  process  The 
Water  Research  Institute  in  Bratislava,  Czechoslo- 
vakia, has  performed  an  experimental  study  with 
two  types  of  thermal  waters  (HC03-Cl-Na,  Cl-Na) 
to  assess  their  effect  on  anaerobic  biological  treat- 
ment using  activated  sludge.  Gradual  adaptation  of 
the  activated  sludge  has  confirmed  that  the  treat- 
ment of  municipal  wastewaters  following  their 
mixing  with  thermal  water,  may  proceed  a  limiting 
ratio  of  thermal  to  municipal  wastewaters,  without 
disturbing  the  treatment  efficiency.  This  ratio  for 
thermal  waters  of  the  type  Cl-HC03-Na  is  1:3,  and 
for  Cl-Na  type  water  is  1:2  (eventually  becoming 
1:1).  The  activated  sludge  efficiency  according  to 
biochemical  oxygen  demand  (BOD)  continues  to 
be  high.  The  biota  of  the  activated  sludge  is  char- 
acteristic of  this  kind  of  treatment  of  municipal 
wastewaters  showing  a  normal  acclimatization  of 
microorganisms.  After  the  limiting  ratio  is  exceed- 
ed, intensive  increases  in  filamentous  organisms 
occur  with  an  accompanying  deterioration  of 
sludge  settling  characteristics.  The  investigated 
thermal  waters  may  be  discharged  into  the  munici- 
pal sewerage  system  only  if  the  limiting  ratios  of 
thermal  to  municipal  wastewater  are  maintained 
(See  also  W90-01612)  (Author's  abstract) 
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EFFECT  OF  UTILIZATION  OF  GEOTHER- 
MAL WATERS  ON  THE  DISCHARGE  AND 
TREATMENT  OF  MUNICIPAL  WASTE 
WATERS. 


RECENT  TRENDS  IN  THE  REAL  TIME  CON- 
TROL OF  URBAN  DRAINAGE  SYSTEMS. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
W.  Schilling. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  335-342. 

Descriptors:  'Urban  drainage,  'Drainage  systems, 
'Water  pollution  control,  'Urban  runoff,  'Process 
control,  Hydraulic  structures,  Rain  gages,  Weirs, 
Dams,  Pumps. 

Real  time  control  (RTC)  of  urban  drainage  systems 
(UDS)  offers  a  potential  way  to  reduce  the  pollu- 
tion problems  of  combined  sewer  overflows  with 
relatively  little  investment  cost.  Apart  from  pollu- 
tion abatement  RTC  can  create  side-benefits  such 
as  less  flooding,  improved  wastewater  treatment, 
in-sewer  sediment  control,  and  supervision,  under- 
standing, and  record  keeping  of  systems  perform- 
ance. A  large  variety  of  UDS  are  controlled  in  real 
time.  The  market  offers  few  proven  hardware  ele- 
ments to  sufficiently  equip  reliable  RTC  systems. 
Typically  systems  include:  conventional  point  rain 
gages  and  water  level  sensors;  pumps,  gates,  weirs, 
inflatable  dams,  and  other  regulators;  leased  tele- 
phone line  telemetry;  and  a  distributed  digital  con- 
trol system  with  on-site  microprocessors  and  dual 
central  minicomputers.  Control  concepts  can  be  as 
simple  as  mere  local  control  with  or  without  cen- 
tral supervision,  or  as  advanced  as  optimized  sys- 
tems control.  Most  of  the  existing  systems  allow 
for  advanced  control  concepts,  but  are  only  oper- 
ated in  local  control.  (See  also  W90-01612)  (Au- 
thor's abstract) 
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COMBINED  SEWER  OVERFIXJW  ABAIE- 
MEM  BY  ON-SITE  DETENTION  IM-IUKA- 
HON,  AMI  BE-1  SE. 

Hanover  Univ  <<  rj  jnM  |Uer  Grund- 

bau,  Bodenmechanik  und  Energiewasserbau 
W  Schilling,  J  LetlZ,  and  U  Rieger 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988  p  343-350 
5  fig,  1  tab. 

Descriptors  'Combined  sewer  overflows,  'Water 
pollution  control,  'Urban  drainage,  'Infiltration, 
•Urban  runoff,  Water  storage.  Runoff,  Catchment 
basins,   Rainfall-runoff  relationships,   Flood   peak. 

One  of  the  major  water  pollution  problems  m 
urban  areas  is  that  of  combined  sewer  overfi 
(CSO)  Through  application  of  best  management 
techniques  (BMP,)  it  is  intended  to  reduce  runoff  or 
pollution  at  their  sources,  thereby  also  reduce 
CSO.  Here,  the  efficiency  of  roof  runoff  on-site 
detention,  infiltration  and  re-use  for  toilet  flushing 
is  evaluated  with  respect  to  reduction  of  peak 
runoff  and  runoff  volume.  These  measures  are  par- 
ticularly applicable  if  the  roof  area  is  a  large  per- 
centage of  the  total  impervious  area.  For  four 
urban  catchments,  the  rainfall-runoff  process  was 
continuously  simulated  over  a  period  of  eleven 
years.  Peak  flow  and  volume  reductions  up  to  70% 
of  the  catchment  runoff  were  found  to  be  achieva- 
ble In  case  of  roof  runoff  re-use  for  toilet  flushing, 
up  to  90%  of  the  drinking  water  can  be  saved  that 
would  be  used  otherwise.  The  efficiency  of  on-site 
runoff  reduction  was  extrapolated  for  city-wide 
application  to  estimate  gross  combined  sewer  over- 
flow reduction.  (See  also  W90-01612)  (Author's 
abstract) 
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AREA  RETENTION  USED  AS  AN  ELEMENT 
FOR  THE  DESIGN  OF  URBAN  CATCHMENTS. 

Ingenieurburo    fuer    Wasserwirtschaft,    Dreieich, 

West  Germany. 

For  primary  bibliographic  entry  see  Field  4A. 
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REVIEW  OF  PROGRAM  URBAN  HYDROLO- 
GICAL R  AND  D  IN  NORWAY  1983-1987'. 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
R  Skretteberg. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  Aprii  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  365-372, 
5  fig,  1  tab. 

Descriptors:  'Urban  hydrology,  'Norway,  'Eval- 
uation, 'Hydrologic  budget,  'Water  management, 
Management  planning,  Research  priorities.  Surface 
runoff,  Rainfall-runoff  relationships,  Snowmelt,  In- 
filtration, Groundwater  recharge. 

A  five  year  urban  hydrological  Research  and  De- 
velopment program  has  just  been  finalized  in 
Norway.  The  program  was  initiated  and  adminis- 
tered by  the  Urban  Hydrological  Working  Group 
of  the  Norwegian  Hydrological  Committee.  Al- 
though no  elements  of  the  urban  hydrological 
cycle  were  excluded  from  the  program,  special 
emphasis  was  put  on  rainfall  distribution  in  urban 
areas,  surface  runoff,  regional  runoff  distribution, 
problems  involving  snow  melt  and  infiltration  and 
local  storm  water  disposal  under  Norwegian  con- 
ditions. (See  also  W90-01612)  (Author's  abstract) 
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CONCEPTS  OF  URBAN  DRAINAGE  AND 
FLOOD  PROTECTION  ADOPTED  FOR  THE 
CITY  OF  TOKYO. 

Shibaura  Inst,  of  Tech.,  Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  4A. 
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Waste  Treatment  Processes — Group  5D 


IAPID  REMOVAL  OF  WATER:   A   DANGER 
'OR  ALL  BODIES  OF  WATER. 

:mschergenossenschaft  und  Lippeverband,  Essen 

Germany,  F.R.). 

ror  primary  bibliographic  entry  see  Field  5B. 
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IETHODS     OF     REDUCING     THE     STORM 
EWAGE  OVERFLOWS. 

AUW   Infra   Consult    B.V.,   Deventer   (Nether- 

tnds). 

or  primary  bibliographic  entry  see  Field  4A. 
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rRATEGIES  IN  URBAN  WATER  DESIGN. 

echnische  Hogeschool  Delft  (Netherlands).  Dept. 
F  Architecture  and  Urban  Regional  Planning, 
or  primary  bibliographic  entry  see  Field  6A. 
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O-TREATMENT  OF  MANUFACTURED  GAS 
LANT  SITE  GROUNDWATERS  WITH  MU- 
ICIPAL  WASTEWATERS. 

as  Research  Inst.,  Chicago,  IL. 
vailable  from  the  National  Technical  Information 
:rvice,  Springfield,  VA  22161,  as  PB89- 115240. 
ice  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
import  No.  GRI-88/0218,  August  1988.  21  lp,  14 
>,  27  tab,  54  ref,  4  append.  Gas  Research  Institute 
Dntract  5086-254-1350. 

escriptors:  *Water  pollution  treatment,  *Water 
:atment,  *Groundwater  quality,  *Wastewater 
:atment,  *Municipal  wastewater,  *Activated 
ldge  process,  Inorganic  carbon,  Nitrogen  com- 
lunds,  Volatile  organic  compounds,  Metals, 
lenols,  Organic  compounds,  Polycyclic  aromatic 
drocarbons. 

pilot-scale  treatability  study  was  performed  to 
aluate  the  capability  to  effectively  treat  Manu- 
:tured  Gas  Plant  (MGP)  site  waters,  for  example 
mped         groundwaters,         with         municipal 
istewaters  at  Publicly  Owned  Treatment  Works 
OTW)  which  employ  activated  sludge  biological 
atment.  The  study  was  performed  as  part  of  an 
erall   program   evaluating    various   remediation 
:hnologies  for  restoration  of  MGP  sites.  Data 
im  the  study  supports  the  contention  that  MGP 
i  groundwaters   can   be   effectively   co-treated 
th  municipal  wastewaters  in  POTW  activated 
dge  facilities.  MGP  site  groundwaters  contain- 
j    chemicals-of-interest    (i.e.    organics,    metals, 
latile  aromatics,  phenolics,  and  polynuclear  aro- 
tic  hydrocarbons)  and  conventional  pollutants 
Jed  to  POTW  wastewaters  should  result  in  no 
asurable  effect  on  POTW  activated  sludge  treat- 
nt  plant  operations,  waste  activated  sludge  qual- 
,  or  treated  effluent  quality.  This  is  due  in  part 
the  fact  that  MGP  site  groundwaters  will  gener- 
/  only  make  up  a  relatively  small  percentage  (< 
%  to  5%)  of  the  total  influent  flow  to  a  POTW 
ler  a  normally  anticipated  co-treatment  scenar- 
Under  such  a  scenario,  MGP  site  chemicals-of- 
:rest  in  a  POTW  influent  (comprised  of  MGP 
:  water  and  municipal  wastewater)  should  be 
ir  or  below  detectable  concentration  levels  with 
aciated  low  or  below  detectable  respective  mass 
dings.  Under  this  co-treatment  scenario,  no  ef- 
ts was  measured  in  terms  of  activated  sludge 
ctor  operation  and  treated  effluent  quality  for 
iventional    pollutant    parameters.    In    terms   of 
:micals-of-interest,  reactor  mass  balance  results 
wed  the  following:  (1)  inorganics-ammonia  ni- 
?en  was  nitrified  to  nitrate  and  66%  of  the  total 
nide  was  biodegraded;  (2)  metals-generally  the 
tals  passed  through  the  activated  sludge  process 
h  some  adsorption  onto  the  sludge;  (3)  volatile 
matics-the  majority  of  the  volatile  aromatics 
'e  biodegraded   with   minor  volatilization;   (4) 
nolics-->   97%  of  the  phenolics  were  biode- 
ded  with  minor  adsorption;  and  (6)  polynuclear 
matic  hydrocarbons  (PAH)-in  general,  the  data 
erated  demonstrates  that   PAHs  added  to  an 
vated   sludge   process   below   their   respective 
ibility  limits  will  result  in  >  99%  biodegrada- 
i  with  no  measurable  adsorption.  (Lantz-PTT) 
0-01702 


SUPERFUND  RECORD  OF  DECISION:  ZELL- 
WOOD,  FL. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For   primary    bibliographic    entry   see   Field    5G 

W90-01703 


STATUS  REPORT  FOR  THE  HANNA  AND 
HOE  CREEK  UNDERGROUND  COAL  GASIFI- 
CATION TEST  SITES. 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For   primary   bibliographic    entry   see    Field    5G 

W90-01711 


SUPERFUND  RECORD  OF  DECISION:  AMER- 
ICAN THERMOSTAT,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01712 


SUPERFUND  RECORD  OF  DECISION:  YORK 
OIL  COMPANY,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01714 


SUPERFUND  RECORD  OF  DECISION:  KEEFE 
ENVIRONMENT,  NH. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01715 


SUPERFUND  RECORD  OF  DECISION:  EAU 
CLAIRE  MUNICIPAL  WELL,  WI. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01717 


SUPERFUND  RECORD  OF  DECISION:  LA 
CLARKE  AND  SON,  VA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01718 


DESIGN  CRITERIA  FOR  PROCESS 
WASTEWATER  PRETREATMENT  FACILI- 
TIES. 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
A.  H.  Riojas,  and  R.  D.  Binovi. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A198  868. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
USAFOEHL  Report  88-069EQ011 1EIB,  May 
1988.  Final  Report.  119p,  1  fig,  20  tab,  66  ref,  10 
append. 

Descriptors:  *Design  standards,  *Wastewater 
treatment,  *Pretreatment  of  water,  Process  water, 
Filtration,  Flotation,  Chemical  treatment,  Chlorin- 
ation,  Ozonation,  Ion  exchange,  Granular  activat- 
ed carbon,  Adsorption,  Physical  separation,  Sedi- 
mentation, Anaerobic  digestion,  Activated  sludge 
process,  Volatilization,  Trickling  filters. 

Many  industrial  wastewater  streams  can  be  dis- 
charged into  Publicly  Owned  Treatment  Works 
(POTW);  however,  they  must  meet  prescribed 
characteristics,  and  concentrations  of  specific  con- 
taminants must  not  be  exceeded.  Wastewater 
sources  on  Air  Force  bases  and  the  corresponding 
wastewater  characteristics  are  described,  applica- 
ble discharge  limits  are  reviewed,  and  typical  pre- 
treatment  process  sequences  which  would  be  effec- 
tive in  brining  these  wastewater  streams  into  com- 
pliance with  the  relevant  discharge  limits  are  given 
for  the  wastewater  classes  identified  in  the  report. 
A  description  of  wastewater  treatment  processes  is 
included,  and  design  equations  and  procedures  for 
the  processes  are  provided  in  the  appendices.  The 


treatment  process  alternatives  discussed  include: 
gas  flotation;  filtration;  sedimentation/coagulation; 
chlorination;  ozonation;  granular  activated  carbon 
adsorption;  ion  exchange;  aerated  lagoons/activat- 
ed sludge/  AS-PAC;  anaerobic  digestion;  trickling 
filters;  microfiltration,  ultrafiltration,  and  reverse 
osmosis;  oil/water  separation;  air  stripping;  and 
chemical  reduction.  (Lantz-PTT) 
W90-01719 


CLOSURE  PLAN  FOR  THE  DECOMMIS- 
SIONED HIGH  EXPLOSIVES  RINSE-WATER 
LAGOONS  AT  LAWRENCE  LIVERMORE  NA- 
TIONAL LABORATORY  SITE  300. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Restoration  Div. 

For  primary  bibliographic  entry  see  Field  5G 
W90-01723 


GRANULATION  IN  UPFLOW  ANAEROBIC 
SLUDGE  BLANKET  REACTOR  (IN  JAPA- 
NESE). 

T.  Hoaki,  T.  Tomozawa,  and  S.  Kaneko. 
In:  Taisei  Technical  Research  Report  20.  p  27-34, 
19  fig,  5  tab,  7  ref.  English  summary. 

Descriptors:  *Anaerobic  digestion,  *Sludge  condi- 
tioning, *Methane  bacteria,  Fermentation,  Settling 
properties.  Methane,  Separation. 

Upflow  Anaerobic  Sludge  Blanket  (UASB)  reac- 
tors were  studied  and  to  evaluate  a  methane  fer- 
mentation process  for  the  treatment  of  wastewater. 
The  essential  feature  of  the  UASB  process  is  high 
activity  of  anaerobic  bacterial  mass  in  the  reactor 
which  forms  granular  sludge.  This  system  has  a 
higher  specific  loading  rate  and  superior  settling 
properties  of  granular  sludge.  The  results  are  sum- 
marized as  follows:  (1)  The  granular  sludge  was 
obtained  after  60  days,  and  the  total  organic 
carbon  reduction  rate  was  85%.  The  volume  of 
methane  gas  produced  was  18L  CH4/day  (2.5L- 
CH4/L/day)  at  a  specific  loading  rate  of  3.85  g-c/ 
L/day  at  35  C;  (2)  The  Ca(2  +  )  and  Mg(2  +  ) 
content  of  the  wastewater  did  not  directly  affect 
granulation  from  seed  sludge  and  sedimentation  of 
sludge  after  granulation;  (3)  Some  acid  producing 
bacteria  gathered  inside  the  granular  sludge,  and 
the  methane  producing  bacteria,  Methanothrix 
soehngenii,  covered  the  surface  of  granular  sludge; 
and  (4)  After  enzyme  treatment,  granular  sludge 
remained  with  the  bacteria,  though  the  polymer  of 
the  extracellular  was  separated.  (Author's  abstract) 
W90-01734 
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PSYCHROPHILIC  BIOFILM  REACTORS  FOR 
ANAEROBIC  DIGESTION  (PSYKROFILE  BIO- 
FILMREAKTORER  TIL  ANAEROB  UDRADN- 
ING). 

F.  H.  Spendler. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88750389/ 
GAR,  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Report  NEI-DK-50.  April  1987.  56p, 
13  fig,   12  tab,   8  ref,  append.   English  summary. 

Descriptors:  *Wastewater  treatment,  *Anaerobic 
digestion,  *Biofilm  reactors,  "Methane,  Chemical 
oxygen   demand,   Temperature,   Organic   loading. 

Three  identical  fixed-bed  anaerobic  reactors  (10  L 
void  volume)  were  used  to  digest  whey  permeate 
at  12  C,  20  C  and  35  C.  The  organic  load  was  kept 
constant  at  7  g  COD/L/reactor/day  in  90  days 
'Steady  state'  operation.  The  overall  COD-reduc- 
tion  at  12  C  was  near  80%  of  the  COD-reduction 
at  35  C.  At  20  C  the  COD-reduction  was  88%  of 
the  COD-reduction  at  35  C.  The  COD-reduction 
versus  temperature  shows  a  straight  line.  On  the 
other  hand,  the  specific  gas  production  (1  meth- 
ane/g  COD  added),  versus  temperature,  was  not  a 
straight  line.  This  could  be  explained  by  the  fact 
that  the  solubility  of  gas  increases  with  decreasing 
temperature.  At  12  C  the  specific  methane  produc- 
tion was  55%  of  the  production  at  35  C.  At  20  C 
the  specific  methane  production  was  70%  of  the 
production  at  35  C.  These  results  indicate  that  it  is 
possible  to  treat  'cold  waste  water'  at  a  low  tem- 
perature with  nearly  the  same  COD-reduction  as 
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with  35  C  if  the  liquid  retention  time  is  increased, 
probably  20-25%.  (Author's  abstract) 
W90-01740 


GASSING  OF  BIOSUSPF.NSIONS  IN  BUBBLE 
COLUMN  AND  LOOP  REACTORS  (BEGA- 
SUNG  VON  BIOSUSPENSIONEN  IN  BLASEN- 
SAULEN  UND  SCHLAUEENREAKTOREN). 

Stuttgart   Univ.  (Germany,   F.R.).   Fakultaet    13  - 
Verfahrenstechnik. 
G.  Mueller. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88770020/ 
GAR,  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  Report  NP-8770020.  April  1986.  131p, 
57  fig,  1  tab,  82  ref,  12  append.  In  German. 

Descriptors:  *Wastewater  treatment,  'Biological 
wastewater  treatment,  *Aeration,  'Aerators,  Reac- 
tors, Mass  transfer  coefficients,  Gas/liquid  trans- 
port, Mathematical  models. 

In  the  aereation  tanks  of  biological  waste  water 
purification  plants,  oxygen  is  consumed  in  the  aer- 
obic metabolism  of  microorganisms.  As  a  rule, 
oxygen  is  supplied  by  gassing  the  sludge/water 
suspension  with  air.  The  parameters  determining 
the  gas/liquid  transport,  i.e.  the  void  gas  velocity, 
bubble  size  and  bubble  distribution,  were  deter- 
mined using  a  specific  mass  transfer  coefficient. 
The  coefficient  is  determined,  for  the  most  part,  by 
the  aereator  characteristics  and  by  the  coalescence 
behavior  of  the  water/sludge  suspension.  The  in- 
fluence of  these  parameters  on  the  optimum  reac- 
tor height  under  energy  aspects  is  shown  using 
mathematical  models.  The  findings  suggest  that  the 
optimum  reactor  height  is  not  constant  but  de- 
pends on  the  aereator  parameters,  the  water  coales- 
cence characteristics,  and  the  remixing  of  the 
liquid  phase.  (Author's  abstract) 
W90-01742 


REPORT  1986  (BERICHT  1986). 

Technische  Univ.  Hamburg-Harburg  (Germany, 
F.R.).  Arbeitsbereich  Gewaesserreinigungstechnik. 
U.  Foerstner,  I.  Sekoulov,  R.  Stegmann,  and  P.  A. 
Wilderer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE87753274/ 
GAR,  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Report  NP-7753274.  February  1987. 
65p,  1 1  fig,  45  ref,  append.  English  summary. 

Descriptors:  'Wastewater  treatment,  'Landfills, 
'Solid  waste  disposal,  Aerobic  treatment,  Biologi- 
cal treatment. 

Current  research  projects  of  Hamburg-Harburg 
Technical  University  in  the  fields  of  water  purifi- 
cation and  environmental  protection  are  reviewed. 
Wastewater  treatment  studies  include  bio-aeration 
and  gassing,  filtration,  phosphate  elimination,  and 
heavy  metal  concentration  measurements.  In  the 
field  of  environmental  protection,  the  main  activi- 
ties were  in  refuse  diposal  and  landfill  manage- 
ment. (Author's  abstract) 
W90-01746 


COMPARATIVE  ODOR  MEASUREMENTS  IN 
WASTE  WATER  TREATMENT  PLANTS 
(VERGLEICHENDE  GERUCHSMESSUNGEN 
AUF  ABWASSERREINIGUNGSANLAGEN). 

K.  Kaiser,  and  H.  Teichmann. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81495/GAR,  Price  codes:  Ell  in  paper  copy. 
Report  24/1987.  1987.  134p,  33  fig,  60  tab,  46  ref, 
append.  In  German. 

Descriptors:  'Instrumentation,  'Wastewater  treat- 
ment, 'Odor  control,  'Odors,  'Wastewater  facili- 
ties, 'Photo-ionization  detectors. 

The  coordination  of  olfactometric  odor  measure- 
ments with  physical/chemical  methods  in  the  area 
of  the  development  of  odors  in  sewage  plants  is  the 
main  point  of  a  research  report.  The  causes  of 
odors  were  also  examined.  It  was  found  that 
threshold  values  of  odor,  which  could  be  used  for 
deciding  on  the  degree  of  obnoxiousness  of  odor 


emission  are  not  possible  at  present,  as  they  differ 
by  powers  of  ten  or  certain  odoriferous  materials 
are  not  present  in  sewage  plants  It  is  proposed  to 
measure  odors  using  photo-ionization  detectors,  as 
these  can  be  used  flexibly.  These  should  be  supple- 
mented by  olfactometric  measurements,  in  order  to 
produce  correlations  with  the  physical/chemical 
measurements.  (Author's  abstract) 
W90-0I748 


NATURAL  SEWAGE  TREATMENT  PROCESS- 
ES    FROM     THE     LANDSCAPE     PLANNING 
POINT     OF     VIEW:     POSSIBILITIES     AND 
LIMITS    (NATURNAHE    KLAERVERFAHREN 
AUS  LANDSCHAFTSPLANERLSCHER  SICHT: 
MOEGLICHKEITEN  UND  GRENZEN). 
Technische  Univ.  Berlin  (Germany,  F.R.).  Fach- 
bereich  14  -  Landschaftsentwicklung. 
B.  Gehrke,  H.  Haas,  C.  Lippert,  and  B.  Prevot. 
Available    from    National    Technical    Information 
Service,    Springfield,    VA    22161     as    TIB/A87- 
81262/GAR,    Price   codes:    E07    in    paper   copy. 
Report  42.  1986.  270  p,  74  fig,  25  tab,  121  ref.  In 
German. 

Descriptors:  'Land  disposal,  'Wastewater  treat- 
ment, 'Wastewater  facilities,  'Self-purification, 
Technical  aspects,  Ecological  aspects,  Economic 
aspects,  Political  aspects. 

By  using  natural  removal  processes,  it  is  as  possible 
that  improvements  in  sewage  treatment  technique 
and  therefore  in  the  quality  of  water  courses,  could 
be  obtained.  The  aim  of  this  scientific  work  was  to 
introduce,  compare  and  assess  different  natural 
sewage  treatment  processes  and  to  show  their 
limits  from  the  technical,  ecological,  economic  and 
political  aspects.  A  survey  concerned  with  the 
development  in  dealing  with  waste  water  and  with 
the  change  in  the  importance  of  water  and  the  total 
load  situation  of  the  water  courses  was  conducted. 
Data  on  laws,  their  effects  and  possibilities  were 
also  reviewed.  Various  plant  sewage  treatment 
processes  are  discussed  (structure,  position,  appli- 
cation, performance)  and  several  examples  of  ap- 
plications in  large  cities  are  given.  Plant  sewage 
treatment  systems  are  cheaper  alternatives  to  con- 
ventional sewage  treatment  techniques,  particular- 
ly for  country  areas  and  thinly  settled  areas.  (Au- 
thor's abstract) 
W90-01749 


SOME  LIPOPHILIC  COMPOUNDS  FORMED 
IN  THE  CHLORINATION  OF  PULP  LIGNIN 
AND  HUMIC  ACIDS. 

Svenska  Traeforskningsinstitutet,  Stockholm. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01760 


RESEARCH  AND  DEVELOPMENT  IN 
WASTEWATER  TECHNOLOGY  AND  IN  PRO- 
TECTING WATER  COURSES  (FORSCHUNG 
UND  ENTWICKLUNG  IN  DER  ABWASSER- 
TECHNIK  UND  BEIM  GEWAESSERSCHUTZ- 
EINE  STUDIE). 

Abwassertechnische  Vereinigung  e.V.,  St.  Augus- 
tin  (Germany,  F.R.). 
H.  H.  Hann,  D.  Albrecht,  and  I.  Bantz. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A87- 
80484/GAR,  Price  codes:  E07  in  paper  copy.  1986. 
353p,  15  fig,  9  tab.  In  German. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion control,  'Water  pollution  treatment,  'West 
Germany,  Development,  Economic  aspects,  Pre- 
treatment,  Self-purification,  Biological  wastewater 
treatment. 

The  engineering  tasks  of  the  inhabited  areas  water 
economy  have  become  more  numerous  and  more 
varied  in  order  to  protect  the  environment.  A 
survey  of  this  complex  of  problems  starts  with 
explanations  of  protecting  water  in  West  Germany 
(development,  aims,  previous  efforts,  financial  as- 
pects). The  future  tasks  in  research  and  develop- 
ment are  then  given.  There  is  a  report  on  protect- 
ing water  courses,  leading  soil  and  groundwater, 
pretreatment  and  reduction  of  commercial  and  in- 
dustrial   wastewater,    wastewater    and    rainwater 


drains,  sewerage  (design,  construction  reorganiza- 
tion), biological  and  natural  as  well  as  not 
cal  processes  for  cleaning  waste  water  and  improv- 
ing the  performance  of  this  proc«rss.  treatment  of 
slurry,  emission  and  automation    There  are  note* 
on  subjects  which  must  be  described  as  negative  A 
central  control  of  research  is  not  regarded  as  nec- 
essary, based  on  successful  results  for  watt 
technology   and    the   protection   of   watercourses 
achieved  so  far  (Author's  Abstract) 
W90-OI776 


NITRIFICATION  IN  PEBBLE  BED  REACTORS 
AND  DENITRIFICATION  IN  PEBBLE  BED 
REACTORS  AND  FLOATING  BED  REACTORS 
USING  CARRIER  MATERIAL  AND  ACTIVAT-  ; 
ED  SLUDGE  AS  HYDROGEN  DONATORS  fNI- 
TRIFIKATION  IN  FESTBETTREAKTORKV 
UND  DENITRIFIKATION  IN  FESTBETT-LND 
SCHWEBEBETTREAKTOREN  UNTER  VKR- 
WENDUNG  VON  TRAEGERMATERIAL  LSD 
BELEBTSCHLAMM  ALS  WASSERSTOFFDOV 
ATOREN). 

Stuttgart     Univ.     (Germany,     F.R.).     Sonderfors- 
chungsbereich  82  -  Siedlungswasserbau  und  Was- 
serguetewirtschaft 
W.  R  Mueller. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A',7- 
80539/GAR,  Price  codes:  E07  in  paper  copy.  Sep- 
tember, 1986.  365p,  19  fig,  5  tab,  24  ref,  17  append. 
In  German. 

Descriptors:  'Wastewater  treatment,  'Nitrifica- 
tion, 'Biological  wastewater  treatment,  'Activated 
sludge  process,  Hydrogen  donors,  Sludge  loading, 
Suspension  bed  reactor. 

In  this  report  in  two  parts,  the  use  of  carrier 
materials,  which  can  be  biologically  decomposed, 
as  hydrogen  donors  for  denitrification  is  discussed. 
The  present  state  of  knowledge  is  described  and 
experiments  in  which  the  filler  and  the  growth 
body  act  as  a  source  of  carbon  and  hydrogen  for 
denitrification  in  a  solid  bed  are  explained.  The  use  ' 
of  different  natural  granulated  materials,  plastics 
and  compounds  makes  it  possible  to  compare  their 
advantages  and  disadvantages  as  carriers  for  the 
biofilm  and  as  substrate  reservoirs.  The  second  part 
of  the  report  is  concerned  with  the  intensification 
of  denitrification  by  increasing  the  sludge  loading 
with  the  same  nitrification  yield.  Comparisons  are 
made  between  the  speeds  of  denitrification  in  a 
conventional  activated  sludge  denitrification  basin 
and  a  suspension  bed  reactor  with  carrier  material 
to  increase  the  biomass  concentration.  (Author's 
Abstract) 
W90-01777 


SEDIMENTATION,  THICKENING  AND 
DEWATERING  OF  PRECIPITATION/FLOC- 
CULATION  SLURRIES  (SEDIMENTATION, 
EINDICKUNG  UND  ENTWAESSERUNG  VON 
FAELLUNGS-/FLOCKUNGSSCHLAEMMEN). 
Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 
V.  Mertsch. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80777/GAR,  Price  codes:  E07  in  paper  copy.  Con- 
tract 02  WS  857/156.  Report  46,  June  1986.  200p, 
60  fig,  1 1  tab,  263  ref. 

Descriptors:  'Wastewater  treatment,  'Floccula- 
tion,  'Sludge  thickening,  'Sludge  drying,  Chemi- 
cal precipitation,  Slurries,  Sludge  conditioning, 
Sludge  lagoons. 

A  research  project  was  undertaken  to  precisely 
characterize  wastewater  precipitation  and  floccula- 
tion.  The  investigations  were  carried  out  at  a  test 
plant  in  several  settling  basins,  where  iron  and 
aluminum  salts  are  used  as  flocculants.  The  investi- 
gations proved  that  the  qualities  of  the  precipita- 
tion-/flocculation  slurries  are  decisively  influenced 
by  the  flocculation  conditions.  The  resulting 
sludge-solids  yield  can  therefore  be  represented  as 
a  function  of  the  precipitation-/flocculation  aver- 
age concentration.  In  contrast  to  the  solids  yield, 
other  phases  of  slurry   treatment   (sedimentation, 
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ckening,  and  dewatering)  were  more  influenced 
kind  and  quantity  by  wastewater  components 
:sent  during  the  precipitation/flocculation 
ges.  The  settling  behavior  of  the  sediment-de- 
iiting  suspensions  and  floes  was  influenced  in 
ny  ways  by  precipitation  and  flocculation.  The 
estigation  of  settling-velocity  distribution 
iwed  that  in  both  preclarification  (pre-precipita- 
i/-flocculation)  and  post-precipitation/-floccu- 
on  a  higher  average  settling  velocity  of  individ- 
particles  and  flakes  occurs  after  the  introduc- 
i  of  chemicals.  With  pre-precipitation  and  post- 
cipitation/flocculation  an  increasing  chemicals 
age  led  to  a  disproportionately  increasing 
Jge  volume.  The  interpretation  of  the  results  of 
imentation,  thickening,  and  dewatering  investi- 
ions  showed  that  the  amount  of  chemical  treat- 
nt  before,  during,  and  after  slurry  precipitation/ 
xulation  influences  not  only  the  proportion  of 
anic/inorganic  components  but  also  the  degree 
)H  reduction.  (Shidler-PTT) 
0-01785 


/ESTIGATIONS  ON  PHOSPHORUS  RE- 
)VAL  FROM  WASTE  WATER  BY  PRECIPI- 
riON  OF  CALCIUM  PHOSPHATE  IN- 
CED  BY  SEEDING  CRYSTALS  (UNTERSU- 
UNGEN  ZUR  PHOSPHATENTFERNUNG 
S  WASER  DURCH  ABSCHEIDUNG  VON 
LCIUMPHOSPHAT). 

•nforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
ty,  F.R.).  Inst,  fuer  Radiochemie. 
i.  Reiger. 

jilable  from  National  Technical  Information 
vice,  Springfield,  VA  22161  as  TIB/B88- 
♦  1/GAR,  Price  codes:  E14  in  paper  copy. 
>ort  KFK-4290,  August  1987.  159p,  30  fig,  22 
97  ref,  2  append.  English  summary. 

icriptors:  *Wastewater  treatment,  *Separation 
iniques,  *Phosphorus  removal,  Precipitation, 
site,  Iron  salts,  Tricalcium  phosphate,  Carbon- 
,  Magnesium,  Calcium  phosphate. 

irt  from  phosphorus,  community  wastewater 
contains  calcium.  If  chemical  equilibrium  is  to 
et  up,  most  of  the  phosphorus  must  be  precipi- 
d  in  the  sewage  plant.  A  research  project  was 
ichieve  elimination  of  phosphorus  from  water 
he  separation  of  calcium  phosphate  induced  by 
ling  crystals.  Experiments  were  carried  out  in 
cers  and  in  flow  experiments.  The  effects  of 
;ite,  tricalcium  phosphate,  calcite  and  iron(III) 
;  were  determined.  It  was  found  that  the  use  of 
ite  as  seeding  material  for  the  direct  separation 
alcium  phosphate  can  be  regarded  as  a  promis- 
possibility  for  the  elimination  of  phosphorus 
i  waste  water.  The  separation  of  phosphorus 
:arbonate  and  magnesium  ions  in  the  water  is 
prevented  by  this.  Compared  to  precipitation 
i  iron  (III)  salts,  this  process  has  the  advantage 
there  is  no  salt  concentration,  so  only  small 
itities  of  lime  are  needed.  An  easily  usable 
ium  phosphate  product  is  obtained  instead  of 
:ipitation  slurry.  (Author's  Abstract) 
)-01786 


ESTIGATIONS  OF  ANAEROBIC  DEGRA- 

riON  OF  WASTE  WATER  FROM  CHEMI- 

,  PROCESSES  IN  INDUSTRIAL  SEWAGE 

iATMENT  PLANTS  (UNTERSUCHUNGEN 

A    ANAEROBEN    ABBAU    CHEMISCHER 

)ZESSABWASSER      IN      KOMMUNALEN 

LRANLAGEN). 

desministerium  fuer  Forschung  und  Technolo- 

Bonn  (Germany,  F.R.). 

;helchshorn,  and  D.  Blank. 

ilable   from    National    Technical    Information 

'ice,  Springfield,  VA  22161  as  DE88770092/ 

R.,  Price  codes:  A07  in  paper  copy,  A01   in 

ofiche.   Report   NP-8770092,   February    1987. 

i,  46  fig,  10  tab,  21  ref. 

:riptors:  'Wastewater  treatment,  *Anaerobic 
stion,  "Industrial  wastes,  "Industrial  wastes, 
'logical  wastewater  treatment,  "Municipal 
ewater,  Filters,  Sludge  disposal,  Biogas. 

i  concepts  for  biological  treatment  of  industrial 
ewater  were  investigated.  Concept  1  consisted 
joint  anaerobic  treatment  of  municipal  sewage 


and  industrial  wastewater.  Concept  2,  in  which  the 
industrial  wastewater  was  treated  separately  in  an 
anaerobic  activation  process  or  by  an  anaerobic 
filter,  intended  to  minimize  the  sludge  volume  to 
enable  sludge  disposal  by  combustion  if  necessary. 
Experiments  were  made  on  laboratory  scale,  pilot 
scale,  and  in  the  municipal  sewage  treatment  plant 
of  Abwasserverband  Raumschaft  Lahr  (AV).  The 
results  showed:  1.  Separate  anaerobic  treatment  of 
industrial  wastewater  according  to  concept  2  is  not 
feasible.  2.  Joint  anaerobic  treatment  of  industrial 
wastewater  and  municipal  sewage  sludge  accord- 
ing to  concept  1  had  excellent  results  with  CSB 
and  AOX  degradation  rates  over  80%.  The  total 
biogas  yield  of  the  AV  sewage  treatment  plant  was 
higher  by  65  to  80%  with  concept  1  than  with 
concept  2.  (Author's  Abstract) 
W90-01787 


MEASUREMENT  OF  THE  ACTIVATION 
PROCESS  BY  ADDITIONAL  MEASURE- 
MENTS OF  WASTE  AIR  COMPONENTS  (ER- 
FASSUNG  DES  BELEBUNGSPROZESSES 
DURCH  ZUSAETZLICHE  MESSUNG  VON  AB- 
LUFTKOMPONENTEN). 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserbau,  Wassergutewirtschaft  und  Abfall- 
technik. 

H.  Steinecke,  and  D.  Wappler. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A87- 
80501 /GAR,  Price  codes:  E07  in  paper  copy.  Con- 
tract BMFT  02-WA  276  /  BCT  0267  7.  June  1985. 
102p,  20  fig,  7  tab,  11  ref. 

Descriptors:  "Activated  sludge  process,  "Monitor- 
ing, "Wastewater  treatment,  Waste  air,  Gas  analyz- 
ers, Microprocessors,  Carbon  dioxide,  Nitrogen, 
Carbon. 

Using  available  measurement  techniques,  the  proc- 
esses occurring  in  activation  in  sewage  treatment 
plants  cannot  be  adequately  measured.  Investiga- 
tions were  therefore  done  with  the  aim  of  being 
able  to  find  information  on  the  activation  process 
by  analysis  of  the  waste  air.  It  was  found  that  by 
measuring  the  waste  air  components  of  carbon 
dioxide,  oxygen  and  di-nitrogen  monoxide  in 
forced  draught  sewage  plants,  one  could  obtain 
basic  information  on  material  change  processes. 
The  measuring  system  used  (waste  air  collection 
device,  measuring  position  changeover  switch,  3 
gas  analyzers,  microprocessor  system  for  control, 
data  collection,  assessment  and  data  recording) 
makes  a  quasi  continuous,  reliable  measurement 
system  requiring  as  little  maintenance  as  possible  in 
the  individual  sections  of  ponds.  The  carbon  bal- 
ance makes  it  possible  to  classify  decomposition 
products  in  the  waste  air,  drainage  and  excess 
slurry  via  TOC,  TIC,  and  C02  loads.  (Author's 
Abstract) 
W90-01788 


FLOW  MEASUREMENT  AT  SEWAGE  TREAT- 
MENT PLANTS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary).  Inst,  for  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01817 
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MODELING  OF  LEAKAGE  THROUGH 
CRACKED  CLAY  LINERS -I:  STATE  OF  THE 
ART. 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

C.  J.  Miller,  and  M.  Mishra. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,  p  55 1-556,  June  1989.  39  ref. 

Descriptors:  "Water  pollution  sources,  "Liners, 
"Clay  liners,  "Landfills,  "Leakage,  Groundwater 
pollution,  Model  studies,  Pores. 

The  existence  and  importance  of  macro-pores  to 
the  containment  efficiency  of  cover  clay  liners  at 
waste  landfills  is  documented.  Macro-pores  exist  as 
voids,  or  cracks,  and  act  to  increase  the  volume 


and  rate  of  leakage  through  cover  liners.  Existing 
numerical  models  used  to  simulate  flow  through 
clay  liners  are  shown  to  neglect  the  macro-pore 
aspect  of  the  problem.  Current  theories  of  macro- 
pore  flow  developed  from  related  areas  of  research 
are  presented,  and  applications  to  the  landfill  liner 
problem  are  considered.  (Author's  abstract)  (See 
also  W90-00970) 
W90-00969 


MODELING  OF  LEAKAGE  THROUGH 
CRACKED  CLAY  LINERS -II:  A  NEW  PER- 
SPECTIVE. 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

C.  J.  Miller,  and  M.  Mishra. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,   p   557-563,  June    1989.   4  fig,   2  photo,   6  ref. 

Descriptors:  "Liners,  "Water  pollution  sources, 
"Clay  liners,  "Landfills,  "Leakage,  Groundwater 
pollution,  Model  studies,  Pores,  Darcys  law. 

A  hydraulic  description  of  moisture  transport 
through  the  compacted  clay  layers  of  a  landfill 
cover  liner  is  present.  Previous  descriptions  have 
assumed  that  micro-pore  processes  control  the 
transport.  The  present  description  incorporates  the 
influence  of  voids  or  macro-pores  created  by  desic- 
cation cracking.  The  existence  and  importance  of 
cracks  is  documented  using  laboratory  and  field 
data.  Although  micro-pore  flow  can  be  modeled 
confidently  using  Darcy's  Law,  the  contribution  of 
macro-pore  flow  is  often  neglected  because  of  the 
lack  of  field  verified  models  to  describe  it  occur- 
rence. The  variety  of  modes  and  mechanisms  of 
flow  that  are  operative  in  flow  through  cracked 
clay  liners  is  discussed,  and  analogies  are  made  to 
familiar  concepts  in  open  channel  flow  theory.  The 
discussion  provides  the  conceptual  framework  for 
development  of  a  numerical  model  to  simulate 
both  micro-pore  and  macro-pore  flow  phenomena. 
(Author's  abstract)  (See  also  W90-00969) 
W90-00970 


INFILTRATION,  SOIL  MOISTURE,  AND  RE- 
LATED MEASUREMENTS  AT  A  LANDFILL 
WITH  A  FRACTURED  COVER,  ILLINOIS. 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

C.  J.  Booth,  and  B.  C.  Price. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  175-188,  Jun  1989.  4  fig,  4  tab,  19  ref. 

Descriptors:  "Landfill  covers,  "Water  pollution 
sources,  "Groundwater  pollution,  "Landfills,  "In- 
filtration, "Soil  water,  "Rainfall,  "Runoff,  "Perco- 
lation, Tensiometers,  Hydraulic  conductivity,  Den- 
sity, Subsidence,  Mallard  North  Landfill,  Illinois. 

The  cover  of  the  Mallard  North  Landfill  in  north- 
eastern Illinois  is  transected  by  numerous  fractures 
and  locally  contains  subsidence  depressions  in 
which  intermittent  ponds  form.  Field  measure- 
ments using  tensiometers  and  soil-moisture  blocks 
showed  that  the  upper  0.3  m  of  the  cover  in  the 
non-fractured  sites  dries  readily  and  is  responsive 
to  climatic  events,  whereas  the  fractures  and,  local- 
ly, the  deeper  cover  retain  moisture  and  respond 
only  slightly  to  climatic  events.  Experiments  with 
sprinkler  and  ring  infiltrometers  showed  that  infil- 
tration rates  are  generally  high,  of  the  order  of  1- 
10  cm/h  in  most  tests,  0.1-1.0  cm/h  locally,  and 
above  100  cm/h  into  open  fractures.  Runoff  from 
natural  rainstorms,  estimated  from  runoff-plot 
measurements  and  pond  changes,  is  low  across  the 
landfill.  Laboratory  studies  of  bulk  density  and 
hydraulic  conductivity  suggest  that  the  cover  is 
composed  of  an  upper,  more  permeable  topsoil  and 
a  lower  compacted  layer.  The  study  results  suggest 
a  hypothetical  model  in  which  most  rainfall  falling 
into  the  landfill  infiltrates  readily  into  the  upper 
cover  layer,  then  travels  laterally  along  the  top  of 
the  compacted  layer  until  it  reaches  a  fracture, 
whereupon  it  percolates  deeper  into  the  landfill. 
Percolation  also  occurs  from  runoff  and  interflow 
collected  in  subsidence  ponds.  The  fractures  and 
subsidence  thus  considerably  increase  the  total  per- 
colation into  the  landfill  compared  with  estimates 
from   standard   models   which  assume   an   unfrac- 
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tured  cover  and   tabulated   runoff  and  spoil-mois- 
ture conditions   (Author's  ahsti.-n  I ) 
W90-OI024 


SEEPAGE  THROUGH  A  HAZARDOUS-WASTE 
TRENCH  COVER. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01026 


IMPROVING      SOUTHERN      CALIEORNIA'S 
COASTAL  WATERS. 

Southern     California     Coastal     Water     Research 

Project  Authority,  Long  Beach. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-0I046 


WASTE  DISPOSAL  AND  GROUNDWATER 
MANAGEMENT. 

Binnie  and  Partners,  Redhill  (England). 
K.  J.  Edworthy. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  109-115, 
April  1989.  2  tab,  31  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  pollution,  *Water  conservation, 
*Water  resources  management,  *Waste  disposal, 
*Water  quality  management,  Water  conveyance, 
Water  pollution  prevention,  Groundwater  re- 
charge. Water  costs,  Population  density,  Industrial 
wastes,  Waste  management,  Aeration  zone,  Flow 
control,  Legislation,  England. 

About  one-third  of  the  population  of  the  U.K. 
depends  on  groundwater  for  their  domestic  supply. 
The  replacement  of  a  polluted  supply  can  have 
considerable  cost  implications.  The  recharge  areas 
of  the  two  aquifers  tapped  correspond  broadly 
with  areas  of  high  population  density  and  substan- 
tial industrial  activity.  The  disposal  of  solid  and 
liquid  wastes  which  are  generated  by  this  large 
population  has  caused  local  contamination  of 
groundwater,  and  there  is  evidence  of  trace  con- 
centrations of  a  large  range  of  man-made  organic 
substances  in  public  supplies.  Groundwater  pollu- 
tion resulting  from  waste  disposal  is  not  wide- 
spread because  of  the  protective  properties  of  the 
unsaturated  zone.  Although  total  prevention  of 
groundwater  pollution  is  not  feasible,  it  is  increas- 
ingly evident  that  groundwater  resources  and  qual- 
ity management  must  involve  improved  waste  dis- 
posal management.  Techniques  are  available  for 
controlling  the  rate  of  pollution  from  wastes  such 
that  adequate  dilution  can  occur,  by  proper  waste 
site  management  and  engineering,  and  by  ground- 
water flow  control.  Existing  legislation  and  the 
expertise  which  is  available  in  the  water  industry  is 
adequate  to  ensure  that  serious  pollution  need  not 
occur  in  the  future.  There  is  considerable  scope  for 
improvement  in  the  monitoring  arrangements  for 
some  authorities  who  all  agree  that  prevention  is 
better,  and  cheaper,  than  any  cure.  (Fish-PTT) 
W90-01078 


CEMENT-BASED         STABILIZATION  OF 

WASTES:  PRACTICAL  AND  THEORETICAL 
CONSIDERATIONS. 

C.  J.  Sollars,  and  R.  Perry. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  125-134, 
April  1989.  4  fig,  5  tab,  21  ref. 

Descriptors:  'Concrete  technology,  *Waste  stabili- 
zation, *Waste  management,  *Waste  disposal,  "In- 
dustrial wastes,  "Landfills,  "Environmental  protec- 
tion, Solid  waste  disposal,  Physicochemical  treat- 
ment. Cements,  Waste  characteristics,  Testing  pro- 
cedures, Leachates. 

Rapidly  changing  public  and  political  attitudes  to 
the  environmental  implications  of  industrial  waste 
disposal  are  forcing  a  re-evaluation  of  the  long- 
standing practice  of  directly  landfilling  such  waste, 
either  in  a  mono-disposal  or  co-disposal  manner. 
As  a  result,  more  technology-oriented  solutions  to 
industrial  waste  disposal  are  being  evaluated.  One 
such  process  is  cement-based  stabilization/solidifi- 
cation,  which   has  a  physicochemical  basis.  This 


technology  has  both  |  III  day  and  (ulure  appli- 

cations.  Areas   where   research   is  needed   in 
evaluation  of  the  effect  of  key  parameters  in   the 
waste  composition  and  of  the  nature  of  cement  and 
cement  substitutes  on  final  product  quality    Such 
studies  will  lay  the  foundations  for  a  rigorous  code 
of  practice  defining  process  operating  parani' 
A    sound    regime   of  relevant    testing   procedures 
needs  to  be  developed;   the  most  essential  being 
simple,    rapid    and    acceptable    ways   of   ass. 
product  quality  before  deposition  and  subsequent 
ieachate  evaluation   (Fish-PTT) 
W90-01080 


HASTINGS  AND  BEXHILL  DRAINAGE   AND 
SEA  OUTEALL  SCHEMES. 

For   primary    bibliographic   entry   see   Field    5D 
W90-0108I 


UTILIZATION  OF  WASTE-GROWN  AJLGAI 
FOR  FEEDING  FRESHWATER  SHRIMPS. 

Hong  Kong  Baptist  Coll  ,  Kowloon  Depl.  of  Biol- 
ogy. 

M.  H.  Wong. 

Resources,  Conservation  and  Recycling,  Vol.  2, 
No.  3,  p  199-210,  July  1989.  5  tab,  35  ref. 

Descriptors:  "Wastewater  treatment,  "Algae, 
"Shrimp,  "Chlorella,  "River  shrimp,  "Heavy 
metals,  Soybeans,  Farm  wastes.  Copper,  Zinc, 
Manganese,  Lead. 

The  purpose  of  this  study  was  to  investigate  the 
possibility  of  using  waste-grown  algae  as  feeding 
materials  for  a  freshwater  shrimp  (Macrobrachium 
hainanense).  Chlorella  pyrenoidosa  cultured  in  1% 
aqueous  extracts  of  soybean  waste  and  refuse  com- 
post waste  materials  were  used  to  feed  the  shrimp 
Five  experimental  groups  were  designed:  (1)  100% 
commercial  fish  food  (control  group);  (2)  50% 
algal  product  from  soybean  waste  extract  with 
50%  commercial  fish  food;  (3)  100%  algal  product 
harvested  from  soybean  extract;  (4)  50%  algal 
product  from  refuse  compost  extract  with  50% 
commercial  fish  food;  and  (5)  100%  algal  product 
from  refuse  compost  extract.  After  a  feeding  trial 
of  20  days,  the  contents  of  protein,  lipid  and  solu- 
ble carbohydrates  of  the  muscle  of  shrimps  were 
analyzed.  The  nutrient  contents  (protein,  lipid  and 
soluble  carbohydrates)  of  different  feeds  were  also 
measured.  It  was  found  that  shrimps  fed  with 
waste-grown  algae  seemed  to  maintain  a  similar 
nutrient  level  as  the  control  group.  Measurements 
of  heavy  metals  (Cu,  Zn,  Mn,  Pb)  in  the  culture 
media,  algae,  commercial  fish  food,  muscles,  and 
cephalothorax  and  exoskeletons  of  shrimps  were 
conducted.  It  was  found  that  the  algal  product 
harvested  from  the  refuse  compost  extract  con- 
tained a  higher  metal  content.  The  metals  were 
mostly  incorporated  in  the  cephalothorax  and  ex- 
oskeleton  of  waste-grown  shrimps.  (Author's  ab- 
stract) 
W90-01103 


RECLAMATION  OF  WASTEWATER  AND 
SLUDGE  FOR  CONCRETE  MAKING. 

Nanyang  Technological  Inst.,  Singapore.   School 

of  Civil  and  Structural  Engineering. 

J.-H.  Tay. 

Resources,  Conservation  and  Recycling,   Vol.   2, 

No.  3,  p  211-227,  July  1989.  6  fig,  9  tab,  32  ref. 

Descriptors:  "Water  reuse,  "Wastewater  disposal, 
"Sludge  utilization,  "Concrete  additives,  Resources 
management,  Municipal  wastewater,  Sludge,  Con- 
cretes, Wastewater  renovation. 

Sludge  is  an  unavoidable  product  of  wastewater 
treatment  and  creates  problems  of  disposal.  For 
highly  urbanised  cities,  incineration  of  sludge 
might  be  a  viable  solution  for  sludge  disposal. 
After  incineration,  a  large  quantity  of  ash  is  pro- 
duced and  must  be  disposed  of  by  other  means. 
The  feasibility  of  using  pulverized  sludge  ash  as 
construction  material  was  studied.  The  results  indi- 
cate that  pulverized  sludge  ash  could  be  used  as  a 
partial  replacement  for  cement  in  concrete  as  a 
means  of  waste  disposal  and  resource  recovery. 
Reclaimed  wastewater  can  be  used  as  mixing  water 
for    concrete.    Reclaimed    wastewater    does    not 


affect  rh<   properties  of  concrete    \. 

Hon.  shrinkage,  waw-i  absorption,  bulk  dci 

letting  timet    ["he  compressive  strength' 

shj.'hil>  at  early  aj;<-s  Irorn  cub  h  higher 

percentages  of  reclaimed  wastewater  as  compared 

with  those  cast  with  potable  watei    II 

ages    of    three    months    or    beyond     cornprc 

strengths  are  similar   The  properties  of  r/'jl.er^^H 

sludge  ash  concrete   using   reclaimed   uastew^^H 

for  mixing  are  similar  to  those  of  pulverized  sli^^^H 

ash   concrete   with    potable   water    tAuthor'tj^H 

stract) 

W90-01I04 


CROP    RESPONSE    TO    SI  I  DCE    LOADING 

RATES 

Arizona  Univ.,  Tucson. 

A.  D.  Day,  M.  A.  Solomon,  M.  J  Oilman,  and  B. 

B.  Taylor 

Biocycle  BCYCDK,  Vol.  30,  No.  8,  p  72-75. 
August  1989  2  tab,  16  ref. 

Descriptors  "Sludge  disposal.  "Fertilizers,  "Heavy 
metals,  "Barley,  "Arizona,  Nitrogen.  Wastewater 
disposal 

In  1987  and  1988,  a  greenhouse  experiment  was 
conducted  to  study  the  effects  of  liquid  sewage 
sludge  loading  rates  on  the  vegetative  growth, 
yield,  and  quality  of  barley  (Hordeum  vulgare  L.) 
grain  and  straw  Sludge  loading  rates  consisted  of 
seven  treatments,  each  replicated  four  times  Treat- 
ments included:  (1)  check,  soil  with  no  fertilizer; 
(2)  recommended  amount  of  N  for  barley,  which  it 
112  kg  N/ha  from  ammonium  nitrate:  (3)  Liquid 
sewage  sludge  rates  to  provide  the  recommended 
amount  of  N;  and  (4-7)  liquid  sewage  sludge  rated 
to  provide  plant-available  N  in  amounts  equal  to  2, 
3,  4,  and  5  times  the  recommended  amount  of  N. 
Barley  responded  more  in  vegetative  growth  than 
in  yield  to  increases  in  sewage  sludge  loading  rates. 
Sewage  sludge  loading  rates  more  than  three  times 
the  recommended  plant-available  N  rate  decreased 
barley  stands  in  the  seedling  stage.  Sludge  loading 
rates  higher  than  the  recommended  plant-available 
N  level  tended  to  delay  maturity,  increase  tillering, 
and  increase  straw  yield.  Grain  yield  was  not  in- 
creased by  higher  sludge  application  rates.  Heavy 
metal  concentrations  in  barley  grain  and  straw  and 
the  amounts  of  metals  recovered  in  the  soil  follow- 
ing each  harvest  were  similar  for  all  fertilizer  treat- 
ments. The  foregoing  observations,  in  conjunction 
with  Pima  County's  industrial  sludge  pretreatmenl 
requirements,  indicate  that,  on  the  basis  of  heavy 
metals,  sewage  sludge  from  Tucson,  Arizona  is 
safe  for  disposal  on  crop  lands  at  rates  higher  than 
those  presently  recommended.  (Mertz-PTT) 
W90-01 108 


PUBLIC  HEALTH  ISSUES  AND  COMPOST- 
ING. 

E  and  A  Consultants,  Stoughton,  MA. 

E.  Epstein,  and  J.  I.  Epstein. 

Biocycle    BCYCDK.    Vol.    30,    No.    8,    p   50-53, 

August  1989.  2  tab,  23  ref. 

Descriptors:  "Composting,  "Molds,  "Public  health. 
"Bacteria,  Viruses.  Protozoa,  Endotoxins,  Hel- 
minths. Health  effects. 

This  paper  discusses  the  public  health  issues  that 
are  related  to  the  design  and  operations  of  com- 
posting facilities.  Particular  emphasis  is  placed  on 
methods  that  reduce  the  impact  of  potential  health 
problems.  Aspergillus  fumigatus  is  common  in 
composting  operations.  Studies  show  no  trend  to 
infection  or  allergic  responses  to  workers  at  com- 
post sites  in  the  United  States.  Although  Aspergil- 
lus colonization  is  more  common  in  compost  work- 
ers, infection  with  the  organisms  is  not.  Immuno- 
compromised individuals  may  be  predisposed  to 
Aspergillus  infections,  however.  Endotoxin  levels 
in  sludge  compost  were  found  to  be  similar  to 
levels  found  in  compost  from  leaves,  cattle,  and 
sheep.  Data  show  that  many  other  work  environ- 
ments have  higher  levels  of  endotoxins  and  work- 
ers are  at  greater  risk  than  at  composting  facilities. 
Those  individuals  who  are  hypersensitive  to  aller- 
gens or  predisposed  to  opportunistic  infections 
may  be  at  risk  for  health  effects  from  endotoxins. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


Other  pathogens  found  in  sludge,  such  as  salmonel- 
la, tuberculli  bacteria,  yersinia,  entroviruses,  hepa- 
titis, adenoviruses,  nematodes,  cestodes,  giardia 
and  entomeoba  histolytic  are  heat  sensitive  and 
should  be  eliminated  by  proper  composting.  Key 
factors  in  designing  safe  composting  facilities  in- 
clude uniform  mixing,  proper  moisture,  dust  and 
temperature  control,  adequate  building  and  vehi- 
cle/equipment ventilation,  odor  control,  and  paved 
surfaces  for  leachate  and  runoff  control.  Sound 
operator  training  is  also  essential  for  hygienic  con- 
ditions. (Mertz-PTT) 
W90-01109 


COMBINED       PYROLYSIS       COMBUSTION 
PLANT    FOR    DISPOSAL    OF    REFUSE    AND 
SEWAGE  SLUDGE  (SCHWELBRENNVERFAH- 
REN    ZUR    THERMISCHEN    ENTSORGUNG 
VON  MULL  UND  KLARSCHLAMM). 
GHH  Gutehoffnungshuette  Sterkrade  A.G.,  Ober- 
hausen  (Germany,  F.R.). 
F.  Vollhardt,  and  B.  Lezenik. 
Chemie-Ingenieur-Technik  CITEAH,  Vol.  61,  No. 
7,  p  530-535,  July  1989.  3  fig,  2  tab.  English  sum- 
mary. 

Descriptors:      "Incineration,      *Sludge     disposal, 
'Solid  waste  disposal,  Pyrolysis,  Refuse  disposal. 

\n  environmentally  compatible  process  for  the 
disposal  of  refuse  features  a  combination  of  pyroly- 
iis  and  high-temperature  combustion  and  utilizes 
■vell-proven  equipment.  Thermal  decomposition  of 
■efuse  by  pyrolysis  precedes  high-temperature 
:ombustion  leading  to  full  energy  utilization  and 
esulting  in  optimum  combustion  and  refuse  dispos- 
il.  The  salient  components  of  the  process-the  pyr- 
ilysing  drum  and  the  high-temperature  combus- 
ion-are  explained  in  detail.  The  report  draws 
ipon  the  operational  experience  obtained  with  py- 
olysis  plants  and  special  waste  incineration  plants 
ilready  installed.  (Author's  abstract) 
V90-01 146 


MSPOSAL  OF  RADIUM  REMOVED  FROM 
)RINKING  WATER. 

Visconsin  Dept.  of  Natural  Resources,  Madison. 
4.  A.  Hahn. 

ournal  of  the  American  Water  Works  Association 
AWWA5,  Vol.  80,  No.  7,  p  71-78,  July  1989  9 
ab,  12  ref. 

descriptors:  *Water  treatment,  "Radioactive  waste 
lisposal,  *Radium  radioisotopes,  "Drinking  water, 
Waste  disposal,  Water  utilities. 

nstalling  treatment  technology  to  remove  radium 
iotopes  from  drinking  water  is  a  problematic 
ption  for  water  utilities  endeavoring  to  comply 
I'ith  federal  radium  standards  promulgated  in  1976 
ecause  of  the  long-term  uncertainties  of  disposing 
f  wastes  containing  radium.  Wisconsin  and  Illinois 
ave  investigated  and  prepared  guidelines  for  the 
isposal  of  such  wastes.  The  author  outlines  this 
vailable  guidance  and  describes  the  need  for  fed- 
ral  and  state  regulatory  authorities  to  more  close- 
i  consider  disposal  options  and  concerns  to  ensure 
tore  orderly  enforcement  of  the  drinking  water 
:andard  for  radionuclides.  (Author's  abstract) 
^90-01160 


IODIFIED  EXTENDED  AERATION  PROCESS 
OR  REMOVAL  OF  CADMIUM  FROM 
WASTEWATERS. 

lelaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 

'8- 

or   primary   bibliographic   entry   see   Field    5D 

/90-01254 


VDUSTRIAL     SLUDGE     WASTE     INCINER- 
TION. 

H2M/Hill,  Reston,  VA. 

•  R.  Brunner. 

nvironmental  Progress  ENVPDI,  Vol.  8,  No    3 

163-165,  August  1989.  4  fig. 

'escriptors:   "Waste  disposal,   "Sludge,   "Inciner- 
ion,   "Industrial   wastes,   Wastewater   treatment. 


A  type  of  sludge  burning  system,  fluidized  bed 
incinerator,  is  described,  for  disposing  of  waste 
streams.  Primary  and  activated  sludge  generated  at 
an  industrial  on-site  wastewater  treatment  plant 
which  produces  plastics,  additives,  catalysts,  sur- 
factants animal  feed  intermediates.  Sludge  and 
liquid  wastes  are  generated  at  the  wastewater  treat- 
ment plant  and  at  other  locations  in  the  facility. 
Three  waste  streams  are  defined:  (1)  spent  waste 
solvents,  (2)  high  solids  sludge,  and  (3)  low  solids 
sludge.  High  solids  sludge  originates  in  the  second- 
ary wastewater  treatment  system  and  low  solids 
sludge  is  usually  primary  wastewater  treatment 
sludge  conditioned  with  both  lime  and  alum.  The 
heart  of  the  incinerator's  furnace  system  is  the 
reactor,  a  vertical  refractory-lined  chamber.  The 
injection  of  hot  air  into  the  sand  bed  creates  a  high 
degree  of  turbulence  and  the  top  of  the  bed  ap- 
pears as  a  fluid  in  motion.  Off-gas  from  the  bed 
will  go  into  the  volume  above  the  bed,  the  free- 
board, which  is  normally  maintained  at  a  tempera- 
ture of  1600  F.  Residual  solids,  including  ash,  will 
be  elutriated  in  the  gas  stream  exiting  the  reactor. 
A  fluidizing  air  blower  provides  the  air  required  to 
maintain  fluidization  of  the  sand  bed.  An  induced 
draft  fan  maintains  a  negative  pressure  within  the 
reactor  freeboard.  The  scrubber  is  of  radial  design 
and  scrubs  flue  gas  exiting  the  heat  exchanger  with 
the  plant  process  water.  The  water/ash  slurry  dis- 
charge leaving  the  scrubber  is  discharged  to  the 
surface  impoundment  on  the  plant  site  that  is  per- 
mitted for  hazardous  waste  disposal.  The  system  is 
designed  to  burn  either  high  solids  sludge  or  low 
solids  sludge  at  any  time,  not  both  feeds  at  once. 
(Miller-PTT) 
W90-01257 


SEWAGE  PURIFICATION  IN  SOUTH  AFRICA: 
QUO  VADIS. 

Water    Research    Commission,     Pretoria    (South 

Africa). 

For   primary   bibliographic   entry   see   Field    5D. 

W90-01403 


WASTE  WATER  IRRIGATION  SUITED  TO 
THE  ENVIRONMENT  AS  SHOWN  BY  THE 
EXAMPLE  OF  THE  'ABWASSERVERBAND 
WOLFSBURG'. 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Inst,  fuer  Geologie. 

For  primary  bibliographic  entry  see  Field  3C. 

W90-01679 


CO-TREATMENT  OF  MANUFACTURED  GAS 
PLANT  SITE  GROUNDWATERS  WITH  MU- 
NICIPAL WASTEWATERS. 

Gas  Research  Inst.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    5D 

W90-01702 


INTERIM  HYDROGEOLOGIC  CHARACTER- 
IZATION REPORT  AND  GROUNDWATER 
MONITORING  SYSTEM  FOR  THE  NONRA- 
DIOACTIVE DANGEROUS  WASTE  LAND- 
FILL, HANFORD  SITE,  WASHINGTON. 
Westinghouse  Hanford  Co.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-01708 


EVOLUTION  OF  THE  GROUNDWATER 
CHEMISTRY  AROUND  A  NUCLEAR  WASTE 
REPOSITORY. 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Theoretical  Physics  Div. 
For    primary    bibliographic   entry   see    Field    5G. 
W90-01722 


CLOSURE  PLAN  FOR  THE  DECOMMIS- 
SIONED HIGH  EXPLOSIVES  RINSE-WATER 
LAGOONS  AT  LAWRENCE  LIVERMORE  NA- 
TIONAL LABORATORY  SITE  300. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Restoration  Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-01723 


REPORT  1986  (BERICHT  1986). 
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Technische  Univ.  Hamburg-Harburg  (Germany, 
F.R.).  Arbeitsbereich  Gewaesserreinigungstechnik. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-01746 


5F.  Water  Treatment  and 
Quality  Alteration 


MUNICIPAL  UTILIZATION  OF  WATER 
DEMAND  MANAGEMENT  THE  ONTARIO 
EXPERIENCE. 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
R.  D.  Kreutzwiser,  and  R.  B.  Feagan. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No 
3,  p  667-674,  June  1989.  4  tab,  38  ref. 

Descriptors:  "Water  demand,  "Municipal  water, 
"Water  supply,  "Ontario,  Water  conservation. 

Managing  the  demand  for  municipal  water  supply 
has  become  a  viable  alternative  or  supplement  to 
traditional  supply  management  responses.  Though 
senior  governments  in  Canada  are  committed  to 
the  concept,  there  is  a  lack  of  knowledge  concern- 
ing the  level  of  use  of  the  demand  management 
concept  and  little  promotion  of  water  conserva- 
tion. This  paper  assess  the  extent  of  the  use  of  this 
concept  as  it  applies  to  municipal  water  supply 
across  southern  Ontario  and  examines  factors  that 
influence  the  variation  in  use  of  water  conservation 
strategies.  Information  from  219  municipalities  re- 
vealed that  the  concept  is  not  in  wide  use  in 
southern  Ontario  and  that  existing  variation  can  be 
partially  explained  by  the  extent  of  problems  expe- 
rienced and  the  population  size  served  by  the 
municipal  water  supply  system.  Suggestions  for 
increasing  municipal  use  of  the  demand  manage- 
ment concept  are  offered.  (Author's  abstract) 
W90-00982 


KINETICS  OF  REACTIONS  IN  SOLUTIONS 
CONTAINING  MONOCHLORAMINE  AND 
BROMIDE. 

University   of  East   Anglia,   Norwich   (England). 
School  of  Environmental  Sciences. 
A.  Bousher,  P.  Brimblecombe,  and  D.  Midgley. 
Water  Research   WATRAG,   Vol.   23,   No.   8,  p 
1049-1058,  August  1989.  9  fig,  2  tab,  23  ref. 

Descriptors:  "Water  treatment,  "Chlorination, 
"Drinking  water,  "Bromides,  "Ammonium  com- 
pounds, Chloramines,  Free  chlorine,  Kinetics, 
Thermodynamics,  Hydrogen  ion  concentration. 

The  reactions  of  monochloramine  in  saline  solu- 
tions containing  bromide  have  been  investigated. 
Monochloramine  may  be  either  a  product  or  by- 
product of  the  chlorination  of  water.  In  potable 
waters  it  is  formed  deliberately  by  adding  ammonia 
to  the  system,  because  monochloramine  is  more 
persistent,  although  less  active,  than  'free  chlorine'. 
Monochloramine  oxidizes  the  bromide  ion  via 
NH3C1(  +  )  formation.  The  rate  constant  for  the 
second-order  reaction  was  found  to  be  6  (+  or  - 
)  10,000  mol/cu  dm/sec  at  25C.  Further  rapid  reac- 
tions follow,  resulting  predominantly  in  the  forma- 
tion of  NHBr2,  NBr2(-)and  NCIB(-)  at  pH  approx. 
7.  The  distribution  of  these  species  appears  to  be 
thermodynamically  controlled  and  dependent  upon 
the  pH,  the  ionic  strength  and  chloride/bromide 
ratio.  These  species  decay  through  a  series  of 
reaction  steps  resulting  in  nitrogen  formation.  In 
unbuffered  solutions,  these  reactions  can  lower  the 
pH  sufficiently  for  Br3(-)  formation  to  occur.  (Au- 
thor's abstract) 
W90-01005 


OPERATING  EXPERIENCES  OF  FULL-SCALE 
BIOLOGICAL  AND  ION-EXCHANGE  DENI- 
TRIFICATION  PLANTS  IN  FRANCE. 

Y.  R.  Richard. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  154-167 
April  1989.  12  fig,  9  tab,  8  ref. 

Descriptors:  "Water  treatment  facilities,  "France, 
"Denitrification.  "Biological  treatment,  "Ion  ex- 
change, "Water  quality  control,  "Water  resources 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


development,  Niiratcs,  Wastewater  facilities,  Raw 
water,  Temperature,  Automation,  Sludge,  I'cr- 
formance  evaluation,  Design  criteria, 

In  France,  nitrate  removal  by  biological  means  was 
authorized  in  1981  and  by  ion  exchange  in  1985. 
To  date,  four  installations  use  the  biological  proc- 
ess and  six  plants  incorporate  ion  exchange  tech- 
niques. The  first  conclusions  can  now  be  drawn 
from  the  results  of  the  startup  period  as  well  as 
from  operation.  The  existing  facilities  produce 
waler  in  compliance  with  specified  regulations, 
and  in  a  reliable  manner  throughout  the  year.  In 
comparing  the  characteristics  of  the  two  processes, 
it  is  not  possible  to  say  that  one  technique  is  better 
than  the  other.  The  designer  has  to  choose  the 
most  suitable  in  accordance  with  the  local  condi- 
tions; e.g.  quality  of  raw  water,  temperature, 
degree  of  automation  required,  possibility  of 
eluates  (or  sludge)  and  their  disposal.  (Fish-PTT) 
W90-01082 


APPLICATION  OF  GRANULAR  ACTIVATED 
CARBON  IN  THE  WATER  INDUSTRY. 

Water  Research  Centre,  Stevenage  (England). 
R.  A.  Hyde. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  174-181, 
April  1989.  3  fig,  2  tab,  9  ref. 

Descriptors:  *Activated  carbon,  *Water  treatment, 
♦Water  treatment  facilities,  'Adsorbents,  Odor 
control,  Organic  compounds,  Chlorinated  hydro- 
carbons, Pesticides,  Oil  pollution,  Molecular  struc- 
ture, Mathematical  models. 

Until  the  mid-1980s,  granular  activated  carbon 
(GAC)  was  used  in  only  a  small  number  of  water 
treatment  plants  in  the  U.K.  Since  then  the  materi- 
al has  been  installed  in  over  30  plants,  either  as  a 
result  of  an  operational  decision  to  treat  the  water 
by  GAC  or  for  the  purpose  of  full-scale  experi- 
ments. GAC  is  used  for  a  variety  of  reasons  includ- 
ing taste  and  odor  control,  removal  of  a  wide 
range  of  synthetic  organic  compounds  (for  exam- 
ple volatile  chlorinated  solvents,  pesticides,  and 
oils)  of  molecular  weight  100-500,  and  adsorption 
of  trihalomethane  precursors  (molecular  weight 
1,000-100,000).  The  performance  of  different 
GACs  for  a  particular  duty  may  vary  by  a  factor 
of  10,  and  the  best  GAC  for  one  application  may 
be  the  worst  for  another.  Thus,  to  minimize  the 
cost  of  GAC  treatment,  it  is  essential  to  identify 
the  purpose  for  which  GAC  is  being  used  and  then 
to  select,  by  pilot  trials  or  by  more  rapid  laborato- 
ry procedures  and  mathematical  modelling,  the 
most  appropriate  GAC  for  that  particular  applica- 
tion. (Author's  abstract) 
W90-01083 


METERING  TRIALS  FOR  WATER  SUPPLY. 

D.  Gadbury. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  182-187, 
April  1989.  2  tab,  3  ref. 

Descriptors:  *Water  rates,  *Pricing,  'Water  meter- 
ing, *Water  costs,  'Domestic  water,  Cost-benefit 
analysis.  Tariff,  Climatic  zones,  England,  Perform- 
ance evaluation. 

The  U.K.  government's  intention  to  abolish  the 
rateable  value  system  of  charging  for  water  has 
made  it  urgent  for  the  water  industry  to  develop  an 
alternative  method  of  charging  for  its  domestic 
customers.  Metering  is  one  option  which  will  offer 
the  U.K.  water  industry  a  unique  opportunity  to 
provide  better  information  and  experience  on  how 
to  implement  an  effective  metering  system  and  the 
likely  cost.  Furthermore  they  should  also  provide 
better  information  on  customer  demand  for  water 
which  will  enable  forecasts  of  revenue  income  to 
be  made,  and  help  to  determine  future  metered 
tariffs  I  he  small-scale  trials  will  offer  a  number  of 
water  undertakings  some  metering  experience. 
They  will  also  enable  various  metering  systems  and 
metering  technology  to  be  investigated  under  dif- 
ferent tariffs,  property  types,  and  climatic  areas  of 
the  country.  All  the  trials  will  last  for  three  years. 
Ii  is  important  that  a  careful  study  is  made  of  the 
metering  trials  to  assist  the  water  industry  to  move 


away   from   rate-base   charging   to   new  charging 

schemes  (Fish-PTT) 

W90-01084 


WATERAID  AND  THE  THIRD  WORLD-A 
PARTNERSHIP  IN  LOW-COST  TECHNOLO- 
GY. 

I.  A.  Richardson 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  188-197, 
April  1989.  3  fig,  1  tab. 

Descriptors:  'Community  development,  'Public 
participation,  'Water  supply  development,  'Water 
costs,  'Resources  development,  'Developing 
countries,  Sanitation,  Technology,  Training,  Com- 
munity development,  Africa,  Asia,  Charitable  or- 
ganizations. 

WaterAid,  a  registered  charity,  is  working  with 
local  partners  in  Africa  and  Asia  on  small-scale 
primary  water  supply  projects,  basic  sanitation  and 
hygiene  education,  for  poor  Third-World  commu- 
nities. Programs  are  aimed  at  lasting  development, 
not  disaster  relief.  Low-cost  technologies  are  used, 
preferably  including  proven  local  techniques.  This, 
combined  with  training  local  staff,  increases  the 
probability  of  replication  occurring  through  Wa- 
terAid's  local  operational  partners.  Methods  em- 
ployed fully  involve  the  benefiting  community; 
their  participation  is  of  course  essential  if  they  are 
to  run  and  maintain  their  new  supply  successfully. 
Finally  it  is  expected  that  poor  communities 
achieving  their  own  protected  water  supply  will 
gain  confidence  to  tackle  other  development  needs. 
(Author's  abstract) 
W90-01085 


DESIGN  AND  CONSTRUCT  CONTRACTS  IN 
THE  WATER  INDUSTRY:  I.  THE  WAY 
AHEAD -THE  CLIENT'S  VIEWPOINT. 

Yorkshire  Water  Authority  (England). 
A.  I.  Ward,  and  C.  Burke. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  235-238,  June 
1989. 

Descriptors:  'Water  costs,  'Economic  aspects, 
'Contracts,  Risks,  Project  planning,  Construction 
costs,  Negotiations,  Water  management,  England. 

A  basic  dilemma  exists  for  a  water  authority  in  the 
U.K.  in  determining  how  best  to  achieve  the  bal- 
ance of  risk  sharing  to  obtain  satisfactorily  low 
competitive  prices  for  its  works  while  maintaining 
the  possibility  of  the  widest  choice  of  options. 
Design  and  construct  contracts  can  be  applied  to 
meet  the  authority's  objectives.  Consideration  must 
be  given  to  the  demands  placed  on  the  client  and 
how  inherent  disadvantages  can  be  overcome. 
There  is  some  question  as  to  the  ability  of  the 
industry  to  meet  the  challenge.  (See  also  W90- 
01090  and  W90-01091)  (Author's  abstract) 
W90-01089 


RADIONUCLIDES  IN  DRINKING  WATER. 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
J.  D.  Lowry,  and  S.  B.  Lowry. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  50-64,  July  1989.  11 
tab,  93  ref. 

Descriptors:  'Radium  radioisotopes,  'Drinking 
water,  Radon,  Health  effects. 

Impending  new  maximum  contaminant  levels  for 
radionuclides,  plus  increased  concern  for  radon  in 
the  air  inside  homes,  have  sparked  new  interest  in 
these  substances.  An  assessment  of  research  needs, 
which  also  provided  background  information  on 
completed  and  ongoing  research  projects,  showed 
the  Rn-222  represents  the  most  serious  threat  to 
health  of  all  the  radionuclides  in  drinking  water, 
leading  to  the  anticipation  that  the  new  maximum 
contaminant  levels  for  these  substances  could  be 
set  at  a  relatively  low  level.  Small  public  and 
private  supplies  were  identified  as  being  more  vul- 
nerable to  radionuclide  contamination  than  public 
systems  serving  more  than  a  few  hundred  people, 
but   more   investigation    is   needed   to   assess   the 


extent  of  the  exposure  and  its  asv>ciatcd  i 

previous  belief  that  high  levels  of  Rn-222  -; 

fined  to  a  few  geographic  areas  was  found  to  be 

false,  largely  because  of  a  lack  of  a  nationwide  data 

base  (Author's  abstract) 

W90-O1158 


OCCURRENCE  OV  RADON  IN  WELL  SI  H- 
PLIES. 

American   Water  Works  Service  Co  ,   Voorhees, 

NJ.  System  Water  Quality  Dept. 

K.  L.  Dixon,  and  R.  G.  Lee. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  7,  p  65-70,  July  1989.  1 

fig,  8  tab,  9  ref. 

Descriptors:  'Radium  radioisotopes,  'Drinking 
water,  'Wells,  'Groundwater  pollution,  New 
Jersey,  Water  utilities. 

In  1986  and  1987,  a  survey  was  conducted  of  the 
occurrence  of  radon  in  well  water  within  the 
American  Water  Works  Company  system  It  was 
observed  that  the  highest  levels  of  radon  occurred 
in  the  northeastern  part  of  the  United  States  and 
were  associated  with  formations  of  uranium-bear- 
ing granitic  rocks.  The  decrease  in  radon  levels  in 
water  stored  within  the  distribution  system  was 
attributable  primarily  to  volatilization  of  the  gas. 
Blending  of  radon-free  surface  water  with  radon- 
laden  groundwater  resulted  in  a  water  with  a 
radon  concentration  that  is  a  function  of  volumet- 
ric dilution.  The  use  of  granular  activated  carbon 
to  reduce  radon  levels  was  found  to  be  impractical, 
but  aeration  was  observed  to  be  cost-effective  as 
well  as  efficient.  (Author's  abstract) 
W90-01159 


DISPOSAL   OF   RADIUM    REMOVED   FROM 
DRINKING  WATER. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-01160 


OPERATING  A  SMALL  FULL-SCALE  ION  EX- 
CHANGE SYSTEM  FOR  URANIUM  REMOV- 
AL. 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO. 
R.  T.  Jelinek,  and  T.  J  Sorg. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  79-83,  July  1989.  1 
fig,   8  tab,  9  ref.   USEPA  Order  7C7639NNSE. 

Descriptors:  'Uranium,  'Water  treatment  facilities, 
'Ion  exchange,  Colorado,  Wastewater  disposal, 
Anions,  Drinking  water. 

The  design  and  operation  of  a  small  full-scale  ion 
exchange  system  used  to  remove  uranium  from 
well  water  in  the  foothills  west  of  Denver,  CO., 
are  described.  Consistent  removal  of  uranium  was 
accomplished  by  anion  exchange  treatment  at  a 
reasonable  cost.  Because  of  a  lack  of  clear  regula- 
tory guidelines,  disposal  of  the  uranium-laden  re- 
generant  wastewater  was  the  most  complicated 
task  associated  with  this  treatment  system.  Gamma 
radiation  buildup  did  not  appear  to  be  a  health 
concern.  (Author's  abstract) 
W90-01161 


EVALUATING  VARIOUS  ADSORBENTS  AND 
MEMBRANES  FOR  REMOVING  RADIUM 
FROM  GROUNDWATER. 

Houston  Univ.,  TX.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

D.  Clifford,  W.  Vijjeswarapu,  and  S.  Subramonian. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  94-104,  July  1989.  7 
fig,  10  tab,  35  ref.  University  of  Houston  and 
USEPA  cooperative  research  agreement  CR- 
813148. 

Descriptors:  'Groundwater  pollution,  'Water 
treatment,  'Adsorbents,  'Reverse  osmosis, 
'Radium  radioisotopes. 

Field  studies  were  conducted  in  Lemont,  111.,  1° 
evaluate  specific  adsorbents  and  reverse  osmosis 


126 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


membranes  for  removing  radium  from  groundwat- 
er. A  radium-selective  complexer  and  barium-sul- 
fate-Ioaded  alumina  appeared  to  have  the  best  po- 
tential for  low-cost  adsorption  of  radium  from  raw 
water  or  ion  exchange  brines,  provided  that  the 
problems  of  the  ultimate  disposal  of  spent  media 
can  be  solved.  A  new  low-pressure  (70-psig)  re- 
verse osmosis  module  achieved  radium  and  total 
dissolved  solids  rejections  of  91  and  87%,  respec- 
tively. Central  treatment  with  standard  or  low- 
pressure  reverse  osmosis  modules  would  be  effec- 
tive for  radium  removal,  but  expensive  and  unnec- 
essary if  total  dissolved  solids  reduction  is  not  also 
required.  Point-of-use  treatment  using  reverse  os- 
mosis is  effective  for  removing  radium  and  may  be 
cost  effective  for  very  small  communities.  (Au- 
thor's abstract) 
■W90-01163 


METHODS  FOR  REMOVING  URANIUM 
FROM  DRINKING  WATER. 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

T.  J.  Sorg. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  7,  p  105-111,  July  1989   8 

fig,  6  tab,  15ref. 

Descriptors:  "Uranium,  *Drinking  water,  *Water 
treatment,  Radium  radioisotopes,  Groundwater 
pollution,  Water  pollution. 

The  US  Environmental  Protection  Agency  has 
both  sponsored  several  extramural  research 
projects  and  conducted  in-house  research  on  urani- 
um removal  treatment.  This  article  summarizes 
recent  information  on  the  effectiveness  of  various 
treatment  methods  to  remove  uranium  from  drink- 
ing water  supplies.  Because  uranium  is  found  in 
both  surface  water  and  groundwater,  a  variety  of 
methods  has  been  studied.  Most  of  the  information 
presented  here,  however,  was  developed  from 
either  laboratory  or  pilot-plant  studies  because 
only  limited  data  exist  on  full-scale  treatment  sys- 
tems. (Author's  abstract) 
W90-01164 


IDENTIFICATION  OF  OZONATION  BY- 
PRODUCTS OF  LIGNIN  AND  OF  CARBOHY- 
DRATES IN  WATER  (ETUDE  DES  SOUS-PRO- 
DUITS  D'OZONATION  DE  LA  LIGNINE  ET 
DE  GLUCIDES  EN  MILIEU  AQUEUX). 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  1'Eau  et 
des  Nuisances. 

M.  C.  Bonnet,  J.  de  Laat,  and  M.  Dore. 
Environmental    Technology    Letters    ETLEDB 
Vol.  10,  No.  6,  p  577-590,  June  1989.  8  fig,  6  tab,  35 
ref. 

Descriptors:  *Water  treatment,  "Pollutant  identifi- 
cation, *Ozone,  "Ozonation,  "Carbohydrates,  Pure 
water,  Water  analysis,  Gas  chromatography,  Mass 
spectrometry,  Organic  compounds,  Oxidation. 

Ozonation  by-products  of  lignin  and  carbohydrates 
were  characterized.  Aqueous  solutions  of  a  com- 
mercial lignin  and  of  carbohydrates  (glucose, 
xylose,  cellulose)  were  ozonated  in  ultra-pure 
water  (initial  concentration:  1  g/L).  The  results 
showed  that  ozonation  of  lignin  (ozone  dose  <  0.8 
•ng  03  consumed/mg  of  DOC)  significantly  de- 
ceases the  aromaticity  of  the  organic  matter  and 
eads  to  the  production  of  carboxylic  acids.  Many 
iromatic  acids  were  identified  by  gas  chromatogra- 
phy and  mass  spectrometry  analyses  for  low  ozone 
loses  (<  0.5  mg  03  consumed/mg  DOC)  whereas 
tliphatic  acids  were  the  major  oxidation  by-prod- 
icts  identified  for  higher  ozone  doses  (>  0.5  mg 
33/mg  DOC).  Aldonic  acids  were  formed  during 
he  ozonation  of  glucose  and  of  cellulose  (gluconic 
icid)  and  of  xylose  (xylonic  acid).  Aldoses  were 
ilso  identified  in  ozonated  samples  of  glucose 
arabinose)  and  of  cellulose  (glucose,  arabinose). 
dissolved  organic  carbon  concentration  (DOC) 
md  formic  acid  productions  were  also  measured  in 
his  study.  (Author's  abstract) 
V90-01234 


ALTERNATIVE  DISINFECTANT  CHEMICALS 
•OR  TRIHALOMETHANE  CONTROL:  A 
IEVIEW. 


Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

G.  Reynolds,  C.  Mekras,  R.  Perry,  and  N. 

Graham. 

Environmental    Technology    Letters    ETLEDB, 

Vol.    10,   No.    6,   p   591-600,   June    1989.    53   ref. 

Descriptors:  "Water  treatment,  "Chlorination, 
"Disinfection,  "Water  quality  control,  "Water 
quality,  "Chlorine,  Comparison  studies,  Drinking 
water,  Potable  water,  Reviews. 

Chlorination  is  the  most  commonly  used  and  best 
characterized  process  for  disinfection  of  drinking 
water.  Concern  over  the  possible  health  risks  of 
chlorination  by-products,  particularly  trihalometh- 
anes,  has  led  to  a  re-evaluation  of  existing  treat- 
ment processes  and  the  benefits  of  using  alternative 
disinfectants  to  chlorine.  The  general  characteris- 
tics of,  and  the  advantages  and  disadvantages  of, 
four  possible  alternative  disinfectants  (ozone,  chlo- 
rine dioxide,  chloramines  and  potassium  permanga- 
nate) in  drinking  water  treatment  are  reviewed. 
Among  the  alternative  chemicals  that  might  be 
used  as  a  pre-disinfectant,  chlorine  dioxide  and 
especially  potassium  permanganate  are  limited  in 
their  application  by  mandatory  recommended  max- 
imum admissable  standards  for  their  residuals,  or 
inorganic  by-product  residuals.  It  is  widely  be- 
lieved that  ozone  will  replace  chlorine  as  the  pre- 
disinfectant  chemical  of  choice  for  surface  waters. 
The  short  contact  times  needed  with  ozone  to 
achieve  both  disinfection  and  the  other  oxidative 
pretreatment  objectives,  together  with  the  absence 
of  THM  or  other  chlorinated  by-products,  mean 
that  ozonation  generally  represents  the  'Best  Avail- 
able Technology'  for  combined  preoxidation/pre- 
disinfection.  (Author's  abstract) 
W90-01235 


ECOLOGICAL  ANALYSES  AND  CASE-CON- 
TROL STUDIES  OF  GASTRIC  CANCER  AND 
LEUKAEMIA  IN  RELATION  TO  DBCP  IN 
DRINKING  WATER  IN  FRESNO  COUNTY 
CALIFORNIA. 
Environmental  Health  Associates,  Inc.,  Berkeley, 

O.  Wong,  R.  W.  Morgan,  M.  D.  Whorton,  N. 

Gordon,  and  L.  Kheifets. 

British  Journal  of  Industrial  Medicine  BJIMAG, 

Vol.  46,  No.  8,  p  521-528,  August  1989.  12  tab,  9 

ref. 

Descriptors:  "Human  pathology,  "Cancer,  "Epide- 
miology, "Drinking  water,  Contamination,  Dibro- 
mochloropropane,  Leukemia,  Fresno  County, 
California. 

Through  ecological  analyses  and  case-control  stud- 
ies, the  possible  relation  of  gastric  cancer  and 
leukemia  to  dibromochloropropane  (DBCP)  con- 
tamination of  drinking  water  was  examined.  The 
ecological  analyses  examined  the  correlation  be- 
tween gastric  cancer  and  leukemia  (including  the 
lymphatic  varieties),  mortality  rates,  and  DBCP 
concentrations  in  drinking  water  by  census  tract  in 
Fresno  County,  California,  1960-83.  No  correlation 
was  found  between  gastric  cancer  or  leukemia  and 
DBCP.  The  gastric  cancer  case-control  study  con- 
sisted of  263  deaths  from  gastric  cancer  in  the 
county,  1975  to  mid-1984,  and  1044  controls,  using 
information  on  residential  history  and  occupation 
of  both  cases  and  controls.  Analyses  were  based  on 
residence  at  death,  as  well  as  one  and  ten  years 
before  death.  The  case-control  study  did  not  find 
any  relation  between  gastric  cancer  and  DBCP  in 
drinking  water.  Hispanics  in  the  county  were 
found  to  experience  a  relative  risk  of  gastric  cancer 
of  2.77,  compared  with  non-Hispanics.  A  similar 
case-control  study  consisting  of  259  cases  of  leuke- 
mia and  1161  controls  found  no  relation  between 
all  leukemias  or  lymphatic  leukemia  and  DBCP  in 
drinking  water.  Farm  workers,  however,  do 
appear  to  have  an  increased  risk  of  leukemia.  (Au- 
thor's abstract) 
W90-01312 


AQUEDUCT  AND   RESERVOIR   CAPACITIES 
FOR  DISTRIBUTION  SYSTEMS. 

Hampton  Univ.,  VA. 

L.  E.  Flynn,  and  M.  A.  Marino. 


Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  547- 
565,  September  1989.  2  fig,  2  tab,  18  ref,  append. 
University  of  California,  Davis,  and  Agricultural 
Research  Service  Cooperative  Agreement  4116-H. 

Descriptors:  "Water  delivery,  "Water  conveyance, 
"Farm  management,  "Water  distribution,  "Water 
use  efficiency,  Operating  policies,  Reservoir  capac- 
ity, Water  demand,  Water  loss,  Water  manage- 
ment, Water  storage,  Irrigation  requirements. 

The  determination  of  the  design  capacity  and  oper- 
ation policy  of  water  delivery  systems  for  farming 
areas  is  complicated  by  the  temporal  variability  of 
demands  and  the  corresponding  use  of  delivery 
capacity,  the  probabilistic  occurrence  of  supplies, 
the  spatial  distribution  of  users,  and  losses  in  the 
distribution  systems.  A  general  method  has  been 
developed  to  integrate  the  choices  of  delivery 
system  capacity  and  of  conjunctively  operated 
local  reservoir  capacities  (the  decisions  of  delivery 
system  operators  and  farmers)  to  make  more  effi- 
cient use  of  water  resources.  The  method  consists 
of  using  the  results  from  local  economic  optimiza- 
tion models  of  farm  water  requirements  and  bene- 
fits in  a  discrete  dynamic  programming  model  of 
the  delivery  system  to  determine  the  most  efficient 
method  of  distributing  limited  water  supplies.  This 
method  (1)  allows  variable  peak-delivery  propor- 
tions; (2)  includes  local  (on-farm)  intrayear  storage; 
(3)  is  compatible  with  many  other  existing  optimi- 
zation models  for  farms;  (4)  addresses  irrigation 
scheduling  problems;  and  (5)  addresses  efficiency- 
equity  conflicts.  (Author's  abstract) 
W90-01343 


WATER    DELIVERY    SYSTEM 
USING     TRAINING     SIMULA- 


IMPROVING 
OPERATION 
TORS. 

Rose-Hulman    Inst,   of  Tech.,   Terre   Haute,    IN. 
Civil  and  Mechanical  Engineering  Div. 
R.  J.  Houghtalen,  and  J.  C.  Loftis. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  616- 
629,  September  1989.  1  fig,  3  tab,  24  ref. 

Descriptors:  "Training,  "Simulation,  "Water  deliv- 
ery, "Multireservoir  networks,  "Dynamic  pro- 
gramming, Municipal  water,  Irrigation  ditches, 
Operating  policies,  Mathematical  analysis,  Graphi- 
cal methods,  Resource  allocation,  Model  testing. 

The  use  of  graphical-display  training  simulators  is 
presented  as  a  means  of  enhancing  efficiency  in 
operating  multireservoir  water  delivery  systems. 
Water  delivery  systems  of  this  type  include  munic- 
ipal water  supply  systems  and  irrigation  water 
delivery  systems  (ditch  companies).  As  a  stand- 
alone tool,  the  training  simulator  can  improve 
human  operational  performance.  However,  a  cou- 
pling of  human  operational  capabilities  and  mathe- 
matical programming  techniques  may  also  be  bene- 
ficial. The  mathematical  programming  technique 
called  aggregate  state  dynamic  programming 
(ASDP)  explicitly  draws  upon  the  knowledge  base 
of  the  system  operator.  Augmentation  of  that 
knowledge  base  is  possible  through  the  use  of 
graphical-display  training  simulators  to  obtain  im- 
proved operating  rules  for  spatial  allocation  of 
water.  The  dynamic  programming  component  of 
ASDP  handles  the  temporal  allocation.  A  case 
study  is  presented  to  display  the  application  of  the 
procedure  and  to  provide  direct  comparisons 
against  human  operational  performance.  (Author's 
abstract) 
W90-01347 


WATER  DISTRIBUTION  SYSTEM  DESIGN 
UNDER  UNCERTAINTIES. 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

K.  E.  Lansey,  N.  Duan,  L.  W.  Mays,  and  Y.-K. 
Tung. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  630- 
645,  September  1989.  7  fig,  4  tab,  13  ref.  National 
Science  Foundation  Grant  No.  ECE-85 11399. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


Descriptors:    *Water   distribution,    *Cosl    analysis, 
'Network  design,   Water  demand,   Pressure  head, 

Pipe  flow,   Roughness  coefficient,  Optimization, 
Nonlinear  programming,  Mathematical  models 

There  is  currently  no  universally  accepted  defini- 
tion or  measure  of  the  reliability  of  water  distribu- 
tion systems.  A  chance  constrained  model  is  pre- 
sented for  the  minimum  cost  design  of  water  distri- 
bution networks.  This  methodology  attempts  to 
account  for  the  uncertainties  in  required  demands, 
required  pressure  heads,  and  pipe  roughness  coeffi- 
cients. The  optimization  problem  is  formulated  as  a 
nonlinear  programming  model  which  is  solved 
using  a  generalized  reduced  gradient  method.  Re- 
sults of  model  applications  illustrate  that  uncertain- 
ties in  future  demands,  pressure  head  requirements, 
and  pipe  roughness  can  have  significant  effects  on 
the  optimal  network  design  and  cost.  (Author's 
abstract) 
W90-01348 


CCGP  MODEL  FOR  MULTIOBJECTIVE  RES- 
ERVOIR SYSTEMS. 

Northern     Kentucky    Univ.,     Highland     Heights. 
Dept.  of  Management  and  Marketing. 
C.  Changchit,  and  M.  P.  Terrell. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  658- 
670,  September  1989.  2  fig,  2  tab,  25  ref. 

Descriptors:  'Multipurpose  reservoirs,  'Reservoir 
operation,  'Model  studies,  'Water  management, 
'Multiobjective  planning,  Flood  protection,  Mu- 
nicipal water,  Industrial  water,  Hydroelectric 
power,  Recreation,  Probabilistic  process,  Flow 
rates,  Stochastic  process,  Distribution,  Model  test- 
ing, Oklahoma. 

Chance-constrained  goal  programming  (CCGP) 
methodology  can  be  applied  to  a  reservoir  system 
with  multiple  objectives.  Several  objectives  which 
may  be  conflicting  and  noncommensurate  such  as 
flood  protection,  municipal  and  industrial  water 
supply,  hydroelectric  power  generation,  recrea- 
tion, etc.  are  considered  in  the  model.  The  system 
goals  and  constraints  are  expressed  either  determi- 
nistically  or  probabilistically  depending  on  wheth- 
er the  random  variable  term  for  inflow  into  a 
reservoir  is  present  or  not.  For  a  constraint,  the 
requirement  must  be  strictly  satisfied.  For  a  goal,  it 
is  desired  to  achieve  the  solution  which  is  as  close 
to  the  specified  target.  Stochastic  inflows  with  one 
period  correlation  in  successive  periods  are  explic- 
itly considered  with  conditional  distribution  func- 
tions based  on  normal  and  lognormal  distributions 
of  inflows  provided.  The  application  of  the  meth- 
odology to  a  three-reservoir  system  in  Oklahoma  is 
reported.  The  proposed  model  uses  a  time  period 
of  a  month  and  may  be  employed  for  planning 
rather  than  real-time  applications.  (Author's  ab- 
stract) 
W90-01350 


NETWORK    MODELS    OF    WATER    RIGHTS 
AND  SYSTEM  OPERATIONS. 

WBLA,  Inc.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-01352 


LEAD  INTOXICATION  FROM  LEAD-CON- 
TAMINATED WATER  USED  TO  RECONSTI- 
TUTE INFANT  FORMULA. 

Children's  Hospital,  Boston,  MA. 

M.  Shannon,  and  J.  W.  Graef. 

Clinical  Pediatrics  CPEDAM,  Vol.  28,  No.  8,  p 

380-382,  August  1989.  15  ref. 

Descriptors:  'Lead,  'Toxicity,  'Drinking  water, 
Lead  exposure,  Plumbosolvency,  Water  convey- 
ance, Hydrogen  ion  concentration,  Nutritional  fac- 
tors. 

Mounting  clinical  evidence  indicates  that  low 
levels  of  lead  exposure  have  a  significant  impact  on 
the  cognitive  development  of  neonates  and  young 
children.  A  case  is  reported  of  a  13-month-old 
infant  who  was  discovered  to  have  plumbism 
during  a  routine  evaluation.  The  lead  source  was 
ultimately    traced    to    the   daily    administration    of 


powdered  formula  which  was  prepared  with  home 
tap  water  having  a  first -draw  lead  content  of  130 
ppb.  When  daily  lead  intake  reaches  5  microg/  kg 
of  body  weight  a  positive  lead  balance  appears 
lh.  development  of  lead  burden  in  children  is 
amplified  by  several  nutritional  factors  I  hese  in- 
clude iron  deficiency,  which  enhances  lead  absorp- 
tion as  much  as  fivefold  In  addition,  children  may 
normally  absorb  up  to  50  percent  of  ingested  lead 
in  contrast  to  an  average  10  percent  absorption  in 
adults.  The  EPA  recommends  that  the  lead  con- 
centration of  water  be  minimized  by  actions  such 
as  the  removal  of  lead  pipes,  reduced  use  of  lead- 
based  solder  and  pH  adjustment  of  water  to  in- 
crease alkalinity,  thereby  reducing  plumbosol- 
vency. Finally,  because  water  from  plumbing  sys- 
tems containing  lead  has  its  highest  lead  content  in 
the  first-draw  morning  water,  a  1  to  5  minute  flush 
of  tap  water  each  morning  is  recommended  as  an 
additional  measure  to  reduce  lead  content.  (White- 
Reimer-PTT) 
W90-01370 


BEATING  THE  PEAK  IN  SUMMER  DEMAND. 

CH2M  Hill,  Inc.,  Austin,  TX. 

L.  Amans,  and  E.  Jones. 

Southwest     and     Texas     Water     Works    Journal 

STWJDV,  Vol.  77,  No.  4,  July  1989. 

Descriptors:  'Aquifers,  'Peak  demand,  'Water 
storage,  'Water  treatment  facilities,  'Water  man- 
agement, Water  use,  Texas,  Aquifer  storage  and 
recovery,  Water  requirements,  Metropolitan  water 
management. 

Many  aquifers  holding  even  brackish  waters  un- 
suitable for  drinking  water  supply  can  safely  and 
efficiently  hold  treated  water  under  an  aquifer 
storage  and  recovery  (ASR)  program  that  can  help 
minimize  costs  associated  with  peak  demand  peri- 
ods. Several  sites  in  Texas  appear  to  have  good 
potential  for  ASR.  In  areas  suitable  for  ASR,  at 
least  50%  of  the  cost  associated  with  treatment 
plant  or  transmission  main  enlargements  can  be 
saved.  Other  benefits  include:  more  effective  use  of 
water  treatment  plant  and/or  pipeline  capacity;  a 
large  reservoir  of  treated  water  is  readily  available; 
management  of  river  water  resources  is  improved; 
and  in  some  cases  saltwater  intrusion  can  be  pre- 
vented. Although  the  concept  of  ASR  is  new  in 
Texas,  there  are  seven  known  ASR  systems  oper- 
ational in  the  United  States.  Conditions  necessary 
to  determine  if  ASR  is  feasible  in  a  particular 
setting  are:  (1)  A  seasonal  variation  in  water 
supply,  demand,  or  both.  The  maximum  day 
demand  should  be  at  least  1.3  times  the  average 
day  demand;  (2)  A  useful  ASR  recovery  capacity 
exceeding  1  mgd;  and  (3)  a  suitable  ASR  storage 
zone,  as  determined  by  engineering,  hydrogeolo- 
gic,  water  quality,  economic,  geochemical  and 
other  criteria.  Typically,  an  ASR  test  program 
requires  about  three  years  to  confirm  feasibility 
and  to  complete  one  fully  permitted,  operational 
ASR  well.  Additional  ASR  wells  can  then  be 
added  easily  as  the  need  arises.  (White-Reimer- 
PTT) 
W90-01382 


WORLD'S  LARGEST  NEW  POTABLE  WATER 
SYSTEM. 

DuPage  Water  Commission,  Villa  Park,  IL. 

J.  J.  Holzwart,  and  D.  E.  Eckmann. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  8,  p  25-26,  August  1989. 

Descriptors:  'Water  treatment  facilities,  'Illinois, 
'Water  transfer,  'Water  shortage,  'Municipal 
water,  DuPage  County,  Chicago,  Water  supply, 
Costs,  Construction,  Management  planning. 

As  a  result  of  anticipated  water  supply  shortages  a 
system  was  devised  to  transfer  treated  Lake  Michi- 
gan water  to  700,000  residents  in  24  DuPage 
County,  Illinois  municipalities.  At  the  end  of  1983, 
the  DuPage  Water  Commission  signed  a  40-year 
agreement  to  buy  water  from  the  city  of  Chicago. 
The  water  will  be  delivered  through  interconnec- 
tion facilities  joining  the  Chicago  tunnel  system  to 
the  new  DuPage  Water  Commission  installation. 
The  commission  has  to  purchase  and  pay  for  a 
specified   minimum  volume  of  treated  water  per 


year  I  he  maximum  withdrawal  rale  from  the 
interconnection  facilities  has  been  set  at  9 
gallons  per  hour  or  220  mgd  Under  the  water- 
supply  contracts,  each  municipal  customer  has 
agreed  to  purchase  its  potable  water  requirement* 
from  the  DuPage  Water  Commission  Likewise  the 
commission  must  sell  each  customer  the  volume  it 
needs  'I  he  arrangement  for  constructing,  operat- 
ing and  owning  the  interconnection  facilities  is 
unique  The  DuPage  Water  Commission  will  con- 
struct the  interconnection  facilities  and  then  sell  it 
to  Chicago  In  1993,  the  outcome  of  this  megapro- 
ject  will  be  a  safe  and  reliable  water  supply  for 
DuPage  county's  citizens  (White-Reimer-PTT) 
W90-OI383 


JAPANESE  MUNICIPALITIES  UN|j  \\. 
OTHER  WAY  TO  ADD  LIME. 

Nihon  Suido  Consultants  Co  Ltd  ,  Tokyo  (Japan). 
S.  Kojima. 

Water  Engineering  and  Management  WENMD2, 
Vol.  136,  No.  8,  p  40-42,  August  1989. 

Descriptors:  'Corrosion  control,  'Corrosion, 
•Lime,  'Water  treatment,  Hydrogen  ion  concen- 
tration, Caustic  soda,  Soda  ash,  Slaked  lime,  Scal- 
ing, Solubility. 

To  raise  the  pH  of  the  corrosive  Japanese  water 
caustic  soda,  soda  ash,  and  slaked  lime  can  be  used. 
The  caustic  soda  process  is  the  most  popular 
method  in  Japan  because  of  its  easy  handling,  even 
though  the  cost  is  high  and  the  hazard  of  sodium  to 
health  is  confirmed.  Lime,  when  used  in  powder, 
has  a  number  of  drawbacks.  The  powder  is  diffi- 
cult to  handle  and  measure  accurately  because  of 
scattering.  Lime,  when  used  in  slurry,  is  difficult  to 
measure  accurately  because  of  rapid  sedimentation 
in  the  water.  A  change  of  concentration  takes 
place  at  the  dosing  site.  These  drawbacks  will 
disappear  when  lime  solution  is  used.  However, 
the  solubility  of  lime  in  water  is  very  low.  The 
slaked-lime  system  has  been  developed  to  take 
advantage  of  the  small  solubility  of  lime.  By  con- 
stantly running  water  into  the  bottom  of  a  storage 
tank,  the  system  can  produce  the  saturated  solution 
of  lime  continuously.  The  storage  tank  is  therefore 
used  as  a  dissolving  tank.  Measuring  lime  this  way 
is  easy  and  accurate  because  the  measurement  is 
based  on  the  amount  of  clean,  potable  water  fed 
into  the  system  before  dissolving  the  lime.  The 
solution  does  not  contain  any  insoluble  matter  and 
can  therefore  be  used  in  the  final  stage,  the  best 
place  for  corrosion  control.  In  the  slaked-lime 
system  itself,  a  thin  calcium  film  is  formed  on  the 
inside  (which  protects  against  corrosion),  but  no 
scaling  trouble  has  occurred.  (White-Reimer-PTT) 
W90-01384 

STREAMLINING  BACKFLOW  PREVENTION 
PROGRAMS. 

Asay  and  Associates,  Northglenn,  CO. 

S.  F.  Asay. 

Water  Engineering  and  Management  WENMD2. 

Vol.  136,  No.  8,  p  32-35,  August  1989. 

Descriptors:  'Water  treatment  facilities,  'Water 
pollution  prevention,  'Backflow,  'Backflow  pre- 
vention, Plumbing,  Inspection,  Compliance  pro- 
grams, Owner-compliance  program. 

During  the  past  decade,  the  interest  level  in  water 
supply  protection  through  backflow  prevention 
has  increased  dramatically.  To  meet  the  EPA's 
suggestions  for  a  comprehensive  backflow  preven- 
tion program,  the  following  steps  are  commonly 
observed  by  water  suppliers:  (1)  Adopt  an  ordi- 
nance, rules  and  regulations,  or  specifications. 
These  rules  usually  make  uncontrolled  cross  con- 
nections illegal;  (2)  Require  inspections  and  hazard 
assessments;  (3)  Install  and  test  the  backflow  pre- 
venters; and  (4)  Educate  the  public.  It  is  suggested 
that  in  order  to  simplify  the  need  for  a  water  utility 
to  conduct  water-use  surveys  through  cursory 
plumbing  inspections,  a  utility  may  simply  add  a 
clause  to  the  contract  stating  that  a  user  must 
demonstrate  compliance  with  the  plumbing  code. 
Once  plumbing-code  compliance  is  established,  this 
certificate  may  be  requested  annually  or  more  fre- 
quently, depending  on  the  potential  hazard  of  the 
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system  user.  A  plumbing-system  compliance  pro- 
gram will  substantially  reduce  the  fiscal  impact  of 
a  backflow  prevention  program  for  the  water  utili- 
ty. By  instituting  an  owner-compliance  program, 
the  supplier  will  not  have  to  hire  and  train  several 
professionals  to  conduct  plumbing-system  surveys, 
or  develop  regulations  to  maintain  the  program. 
(White-Reimer-PTT) 
W90-01385 


FLOW-INJECTION  ANALYSIS  OF  SUB- 
STANCES IN  WATER:  PART  II.  CATIONS,  A 
CRITICAL  REVIEW. 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
J.  F.  van  Staden. 

Water  SA  WASADV,  Vol.  15,  No.  3,  p  153-168, 
July  1989.  14  tab,  68  ref. 

Descriptors:  'Water  analysis,  *Water  treatment, 
"Reviews,  *Water  quality  control,  *Water  quality, 
*Heavy  metals,  Pollutant  identification,  Laborato- 
ries, Cations,  Chromium,  Zinc,  Cadmium,  Nickel, 
Cobalt,  Manganese,  Calcium,  Potassium,  Sodium, 
Iron. 

For  effective  control  of  water  quality,  a  routine 
water  laboratory  should  be  geared  to  analyze  large 
numbers  of  samples  rapidly  and  reliably,  making 
use  of  proven  methods  of  analysis.  A  critical 
review  of  the  present  status  of  flow-injection  anal- 
ysis (FIA)  of  cations  in  water  is  given,  highlighting 
the  possibilities  of  FIA  in  this  area,  such  as  meth- 
sds  for  the  determination  of  ammonium,  calcium, 
magnesium,  potassium,  sodium,  iron,  copper,  alu- 
minum, lead,  chromium,  zinc,  cadmium,  nickel, 
:obalt.  manganese,  and  molybdenum.  Results  are 
:ompared  to  those  of  previous  authors.  Overall, 
he  potential  and  great  capability  of  different  FIA 
systems  in  water  laboratories  is  demonstrated.  It 
ippears  that  flow-injection  analysis  has  taken  a 
srominent  place  in  routine  water  laboratories 
.vhere  a  widespread  application  of  FIA  method- 
jlogies  is  possible.  (Author's  abstract) 
W90-01405 


DRINKING  WATER  QUALITY  CRITERIA 
WITH  SPECIAL  REFERENCE  TO  THE  SOUTH 
VFRICAN  EXPERIENCE. 

Water    Research    Commission,    Pretoria    (South 

Africa). 

*A.  J.  Pieterse. 

Vater  SA  WASADV,  Vol.  15,  No.  3,  p  169-178 

uly  1989.  5  tab,  31  ref. 

Descriptors:  *Drinking  water,  *South  Africa,  *Po- 
able  water,  *Water  quality  standards,  Public 
lealth,  Water  quality  control,  Risks,  Administra- 
ive  regulations,  Water  management. 

Drinking  water  quality  is  defined  and  the  differ- 
nce  between  quality  criteria  and  quality  standards 
i  emphasized.  Methods  for  the  establishment  crite- 
ia/standards  are  addressed  and  special  reference  is 
nade  to  risk  assessment  and  risk  management.  A 
omparison  is  drawn  between  the  criteria/stand- 
rds  used  in  the  United  States,  Europe,  South 
Africa,  and  those  suggested  by  the  World  Health 
)rganization  (WHO).  Special  attention  is  focused 
>n  South  African  quality  criteria,  where  a  three- 
ier  system  setting  maximum  levels  for  no  risk, 
isignificant  risk,  and  low  risk  has  been  proposed. 
Jo  single  set  of  standards  could  be  applicable  to  all 
ations,  but  there  is  a  remarkable  degree  of  agree- 
lent  about  which  contaminants  should  be  regulat- 
d  and  at  what  levels.  Although  South  Africa  does 
ot  have  enforceable  drinking  water  quality  stand- 
rds,  well-defined  criteria/guidelines  are  used  to 
nsure  a  high  quality  of  potable  water  supply. 
hese  criteria  compare,  as  far  as  the  microbiologi- 
al  and  inorganic/aesthetic  determinands  are  con- 
erned,  very  favorably  with  the  U.S.  Environmen- 
il  Protection  Agency,  WHO  and  European  Eco- 
omic  Community  regulations.  However,  South 
Erica's  drinking  water  quality  criteria  do  not  yet 
rovide  for  organic  compounds  and  detailed  radio- 
ctive  limits.  With  the  proposed  three-tier  system, 
ragmatism  is  attempted,  rather  than  imposition  of 
le  concept  of  health  risk  ranges  for  various  water 
uahty  variables.  (Friedmann-PTT) 
^90-01406 


EFFECT  OF  HUMIC  SUBSTANCES  ON  THE 
TREATMENT  OF  DRINKING  WATER. 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

A.  Bruchet,  C.  Anselme,  J.  P.  Duguet,  and  J. 

Mallevialle. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  93-105,  6  fig,  3 

tab,  15  ref. 

Descriptors:  *Water  treatment,  *Humic  acids, 
♦Drinking  water,  "Chromatography,  Fulvic  acids, 
Organic  compounds,  Clarification,  Raw  water. 

Nonspecific  parameters  such  as  dissolved  organic 
carbon,  UV  absorbance,  and  fluorescence  are  no 
longer  sufficient  to  optimize  new  water-treatment 
processes.  Specific  determinations  with  gas  or 
liquid  chromatographic  techniques  identify  only  5- 
15%  of  the  dissolved  organic  carbon  present  in 
raw  waters.  The  remaining  high-molecular-weight 
compounds  are  still  poorly  characterized.  A  pyrol- 
ysis-gas  chromatographic-mass  spectrometric  tech- 
nique has  been  developed  to  study  the  background 
organic  matrix  of  natural  waters.  Application  to 
various  soil  and  fresh-water  samples  indicates  wide 
variations  in  the  relative  contributions  of  carbohy- 
drates, polyhydroxy-aromatic  substances,  amino 
sugars,  and  proteinaceous  materials  to  the  high- 
molecular-weight  fraction.  Possible  consequences 
for  water-treatment  processes  are  examined.  The 
change  of  concentration  of  these  biopolymers 
during  a  clarification  process  is  also  reported.  (See 
W90-01491)  (Author's  abstract) 
W90-01498 


EFFECTS  OF  HUMIC  SUBSTANCES  ON 
METAL  SPECIATION. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
E.  M.  Perdue. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  281-295,  3  fig,  2 
tab,  22  ref. 

Descriptors:  "Water  treatment,  "Water  pollution 
effects,  "Humic  acids,  "Metals,  Speciation,  Hydro- 
gen ion  concentration,  Thermodynamics. 

Some  of  the  problems  that  must  be  understood  and 
solved  before  the  effects  of  metal-humic  substance 
complexation  on  water-treatment  processes  can  be 
quantitatively  addressed  are  considered.  The  het- 
erogeneity of  ligands  in  a  humic  substance  not  only 
complicates  the  mathematical  description  of  equi- 
librium data,  but  also  makes  the  complexation  ca- 
pacity of  a  humic  substance  almost  impossible  to 
determine  accurately.  Complexation  capacities 
(meq/g)  of  humic  substances  are  widely  reported 
to  vary  with  pH,  ionic  strength,  concentration  of 
the  humic  substance  used  in  the  measurement,  and 
nature  of  the  metal  being  studied.  By  analogy  with 
the  behavior  of  a  simple  ligand  (citrate),  it  is  dem- 
onstrated that  the  reported  effect  of  humic-sub- 
stance  concentration  on  complexation  capacity  is 
probably  an  artifact  and  that  other  experimental 
parameters  affect  conditional  concentration  quo- 
tients for  metal  complexation  reactions.  These  ef- 
fects create  the  illusion  that  complexation  capacity 
is  a  function  of  pH,  ionic  strength,  and  nature  of 
the  added  metal  ion.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01510 


COAGULATION  PROCESS  FOR  REMOVAL 
OF  HUMIC  SUBSTANCES  FROM  DRINKING 
WATER. 

Aquateam-Norwegian  Water  Technology  Centre 

of  Oslo  (Norway). 

W.  A.  Vik,  and  B.  Eikebrokk. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  385-408,  10  fig 

76  ref. 

Descriptors:  "Water  treatment,  "Coagulation, 
"Humic  acids,  "Drinking  water,  Odor  control, 
Chemical  precipitation,  Water  pollution  effects, 
Water  distribution,  Taste,  Organoleptic  properties, 


Aluminum  sulfate,  Polyelectrolytes,   Disinfection, 
Filtration,  Corrosion  control. 

Humic  substances  adversely  affect  the  quality  of 
drinking  water  in  many  ways.  For  instance,  they 
impart  color,  serve  as  precursors  to  the  formation 
of  chlorinated  compounds,  possess  ion-exchange 
and  complexing  properties  that  include  association 
with  toxic  elements  and  micropollutants,  and  pre- 
cipitate in  distribution  systems.  The  coagulation 
process,  in  which  aluminum  sulfate  is  the  most 
commonly  used  coagulant  aid,  along  with  ferric 
salts  and  some  organic  polyelectrolytes,  is  re- 
viewed. Aluminum  chemistry  and  coagulation 
mechanisms  are  reviewed  in  detail.  Factors  that 
are  critical  to  the  design  of  processes,  such  as  the 
importance  of  the  rapid-mixing  process,  are  dis- 
cussed. The  results  of  several  recent  studies  on 
conventional  and  direct  filtration  treatment  are 
given.  These  results  illustrate,  from  an  operational 
perspective,  the  chemical  theory  that  is  presented. 
In  spite  of  the  development  of  new  separation 
techniques  for  water  treatment,  the  coagulation 
process  will  continue  to  be  the  most  important 
water-treatment  process  worldwide  for  removal  of 
humic  substances.  Further  research  is  needed  to 
improve  the  coagulation  process,  optimize  coagu- 
lant dose,  minimize  residual  aluminum,  and  inte- 
grate separation,  disinfection,  taste-,  odor-,  and 
corrosion-control  treatment  into  the  water-treat- 
ment program.  (See  also  W90-01491)  (Author's 
abstract) 
W90-01515 


REACTIONS  BETWEEN  FULVIC  ACID  AND 
ALUMINUM:  EFFECTS  ON  THE  COAGULA- 
TION PROCESS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

B.  A.  Dempsey. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  409-424,  6  fig,  1 

tab.  43  ref. 

Descriptors:  "Water  treatment,  "Coagulation, 
"Fulvic  acids,  "Aluminum  sulfate,  "Alum,  Specia- 
tion, Colorimetry,  Adsorption,  Chemical  precipita- 
tion, Hydrogen  ion  concentration. 

The  effects  of  fulvic  acids  on  the  speciation  of 
aluminum  were  measured  by  timed  colorimetric 
analyses.  Precipitates  of  Al(OH)3  (pKsp  =  32.8 
for  pH  4.5-6.5)  form  in  every  region  where  alum 
has  been  shown  to  be  successful  for  the  removal  of 
fulvic  acids.  Stability  functions  (average  log)  K  = 
3.39)  are  reported  for  the  formation  of  soluble 
aluminum-fulvic  acid  complexes.  Adsorption  func- 
tions (fulvic  acid  on  freshly  precipitated  Al(OH)3 
are  more  than  10  times  larger  than  the  stability 
functions  for  complexation  of  fulvic  acids  with 
dissolved  aluminum.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01516 


ALUMINUM  AND  IRON(III)  CHEMISTRY: 
SOME  IMPLICATIONS  FOR  ORGANIC  SUB- 
STANCE REMOVAL. 

Centre  National  de  la  Recherche  Scientifique, 
Vandoeuvre-les-Nancy  (France).  Equipe  de  Re- 
cherche sur  la  Coagulation-Floculation. 
J.  Y.  Bottero,  and  J.  L.  Bersillon. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  425-442,  13  fig 
3  tab.,  54  ref. 

Descriptors:  "Water  treatment,  "Coagulation, 
"Flocculation,  "Humic  acids,  "Fulvic  acids,  "Or- 
ganic compounds,  Hydrogen  ion  concentration, 
Aluminum,  Iron,  Chemical  precipitation,  Adsorp- 
tion, Polycations,  Raw  water. 

Removal  of  organic  substances  by  metallic  salts  is 
one  of  the  most  important  processes  in  the  water- 
treatment  industry.  Some  of  the  subsequent  treat- 
ment phases  depend  on  the  efficiency  of  the  coagu- 
lation-flocculation  phase.  Development  of  new  co- 
agulant-flocculant  agents  is  one  way  to  improve 
the  removal  of  organic  compounds  by  coagulation. 
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A  new  generation  of  aluminum  and  iron  hydrox- 
ides is  being  develop,  d  by  piehydroly/ing  aliimi 
num  or  iron  chloride  sails  l<>  Conn  active  Spi  i  ies 
These  polymers  have  greater  reactivity  than  alum 
in  removing  organic  material  when  the  solution  pM 
is  lower  or  higher  than  the  sweep  flocculation 
zone.  In  acidic  solutions  (pH  < 5.5-6)  coagulation- 
flocculation  is  achieved  hy  charge  neutralization  of 

organic  acid  functions,  followed  by  precipitation. 
Removal  is  achieved  at  pH  >6.5  by  adsorption 
onto  large  particles.  The  polycations  are  stable 
over  pH  and  time.  Their  structure  is  open  and 
loose  (fractal),  ensuring  a  large  available  surface 
area  for  complexing  or  adsorbing  molecules  The 
stability  constants  of  organic  compound— Al  poly- 
cation  complexes  are  higher  than  the  stability  eon 
stants  of  organic  compound-Al  or  Fe  monomer 
complexes.  Prehydrolyzed  coagulant-flocculant 
agents  can  be  designed  to  adapt  the  treatment  to 
specific  raw-water  characteristics.  (See  also  W90- 
01491)  (Author's  abstract) 
W90-01517 


EFFECTS  OF  HUMIC  SUBSTANCES  ON  PAR- 
TICLE FORMATION,  GROWTH,  AND  RE- 
MOVAL DURING  COAGULATION. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  M.  R.  Collins,  C.  J.  Kuo,  Z.  K. 
Chowdhury,  and  R.  C.  Bales. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  443-452,  1  fig,  2 
tab,  16  ref.  US  Environmental  Protection  Agency 
Grant  R-812325-01-0. 

Descriptors:  *Water  treatment,  *Humic  acids, 
"■Coagulation,  *Aluminum  sulfate.  Hydrogen  ion 
concentration,  Raw  water,  Grasse  River,  Edisto 
River. 

Research  was  conducted  to  examine  (1)  the  effect 
of  natural  organic  matter  (NOM)  on  the  formation, 
growth,  and  removal  of  particles  during  coagula- 
tion using  aluminum  sulfate  and  (2)  the  effect  of 
particles  on  NOM  removal.  Several  sources  of 
NOM  and  several  types  of  mineral  particles  were 
studied  under  water  treatment  conditions  using 
water  from  the  Grasse  River  in  New  York  and  the 
Edisto  River  in  South  Carolina.  Particle  formation, 
growth,  and  removal  were  found  to  be  significant- 
ly affected  by  initial  particle  type  and  concentra- 
tion, NOM  type  and  concentration,  pH,  and  alumi- 
num sulfate  dose.  (See  also  W90-01491)  (Author's 
abstract) 
W90-01518 


CHARACTERISTICS  OF  HUMIC  SUB- 
STANCES AND  THEIR  REMOVAL  BEHAVIOR 
IN  WATER  TREATMENT. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

J.  S.  Kim,  E.  S.  K.  Chian,  F.  M.  Saunders,  E.  M. 

Perdue,  and  M.  F.  Giabbai. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  473-497,  14  fig, 

3  tab,  33  ref. 

Descriptors:  *Water  treatment.  *Humic  acids,  "Or- 
ganic  matter,  ""Coagulation,  Alum,  Aluminum  sul- 
fate. Turbidity,  Trihalomethanes,  Color  removal, 
Chattahoochee  River,  Raw  water. 

The  characteristics  of  naturally  occurring  aquatic 
humic  substances  and  their  removal  behavior  in 
water  treatment  were  investigated  in  a  plant  oper- 
ation and  in  alum  coagulation  with  conventional 
laboratory  jar-test  experiments  using  raw  water 
from  the  Chattahoochee  River  in  Georgia.  Specific 
characteristics  of  humic  substances  affected  the 
performance  of  alum  coagulation  in  removing  both 
humic  substances  and  turbidity.  Up  to  50%  of  the 
humic  substances  were  removed  in  both  the  treat- 
ment plant  and  alum  coagulation.  High-molecular- 
weight  humic  substances  were  preferentially  re- 
moved. This  preference  resulted  in  substantial  de- 
creases in  color  intensity  and  trihalomethane  for- 
mation potential  per  unit  mass  of  humic  substances. 
The  characteristics  and  removal  behavior  by  alum 
coagulation  of  commercial  humic  acid  were  signifi- 


cantly   different    from    the*     Ol    thi      ource- water 
humic  SubstaiU  es    (See  alto  W70-0I49I)  (Author's 

abstrai  1 1 
W90-01520 


EFFECTS    OF    humic    background    on 
GRANULAR    ACTIVATED    CARBON    TREAT 
MUNI  EFFICIENCY. 

Michigan  Univ.,  Ann  Arbor  Dept  of  Environ- 
mental and  Water  Resources  Engineering. 
W  J.  Weber,  and  E.  H.  Smith. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants  American  Chemical 
Society,  Washington,  DC.  1989.  p  501-532,  22  fig, 
9  tab,  28  ref.  National  Science  Foundation  Award 
No  CEE-81 12945 

Descriptors  "Water  treatment,  "Wastewater  treat- 
ment, "Mathematical  models,  "Humic  acids,  "Acti- 
vated carbon,  "Model  studies.  Fulvic  acids,  Organ- 
ic carbon.  Adsorption 

Uncharacterized  background  organic  matter  can 
impair  the  effectiveness  and  complicate  the  design 
and  operation  of  adsorption  treatment  processes 
directed  at  the  removal  of  specific  target  organic 
compounds  from  waters  and  wastewaters.  Mathe- 
matical models  calibrated  with  system-specific  in- 
formation may  facilitate  process  design  and  oper- 
ation by  allowing  quantification  of  the  effects  of 
such  background  matter  on  adsorption  efficiency. 
A  two-resistance  homogeneous  surface  diffusion 
adsorption  model  was  used  to  simulate  and  predict 
fixed-bed  adsorber  breakthrough  behavior  for  two 
specific  solutes  in  background  waters  from  various 
sources.  Independent  measurements  of  requisite 
model  coefficients  were  made  for  the  two  target 
solutes  directly  in  the  presence  of  the  background 
organic  matter,  which  in  turn  was  treated  as  an 
unspecified  class  of  components  quantified  only  in 
terms  of  the  lumped  analytical  parameter  of  total 
organic  carbon.  This  approach  suitably  incorporat- 
ed the  effects  of  the  background  matter  in  model 
forecasts  of  fixed-bed  adsorber  performance  for  the 
target  compounds.  (See  also  W90-01491)  (Author's 
abstract) 
W90-01521 


FRONTAL  CHROMATOGRAPHIC  CONCEPTS 

TO     STUDY     COMPETITIVE     ADSORPTION: 

HUMIC  SUBSTANCES  AND  HALOGENATED 

ORGANIC      SUBSTANCES      IN      DRINKING 

WATER. 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

R.  J.  Baker,  I.  H.  Suffet,  and  T.  L.  Yohe. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society.  Washington,  DC.  1989.  p  533-548,  9  fig,  2 

tab,  1  chart,  22  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Water  treatment,  "Activated  carbon,  "Humic 
acids,  "Drinking  water,  "Chromatography,  Triha- 
lomethanes, Chlorinated  hydrocarbons.  Statistical 
analysis,  Adsorption,  Pilot  plants. 

Frontal  chromatographic  theory  is  used  to  de- 
scribe the  breakthrough  of  solutes  in  granular  acti- 
vated carbon  (GAC).  Depletion  of  adsorption  sites 
during  use  of  GAC  contactors  can  be  expressed  in 
terms  of  changes  in  moving  concentration  profiles, 
or  fronts.  These  fronts  can  be  defined  in  chromato- 
graphic terms.  Data  from  a  pilot-scale  carbon  ad- 
sorption study  are  used  as  an  example  of  how 
frontal  chromatographic  theory  can  be  applied. 
Current  models  for  describing  and  predicting 
solute  breakthrough  from  GAC  columns  cannot 
predict  breakthrough  of  a  wide  variety  of  com- 
pounds under  water-treatment  conditions.  Frontal 
chromatography  theory  is  useful  for  understanding 
the  displacement  and  breakthrough  phenomena  in 
carbon  contactors.  (See  also  W90-01491)  (Author's 
abstract) 
W90-01522 


ADSORPTION   OF  MICROPOLLUTANTS  ON 
ACTIVATED  CARBON. 

University  of  Southern  California,   Los  Angeles. 
Dept.  of  Civil  Engineering. 


M    I'irbazari,  V   Ravindran,  S   Wong,  and  M   R 

IN    Aquatic  Humic  Substances    Influence 
and  Treatment  of  Pollutants    American  Chemical 
Society,  Washington,  DC    1989   p  549-578,  II  fig, 
2  tab,  44  ref 

Descriptors:  "Humic  acids,  "Activated  carbon, 
"Water  treatment,  "Adsorption,  "Wastewater 
treatment,  "Model  studies,  Chlorinated  hydrocar- 
bons, I'olychlonnated  biphenyls,  Diswlved  solids. 
Organic  carbon,  Chloroform,  Solubility,  IAST 
model. 

The  effect  of  humic  substances  (HS)  on  the  activat- 
ed-carbon adsorption  of  several  contaminants,  in- 
cluding trichloroethylene,  chloroform,  geosmin, 
and  polychlorinated  biphenyls  was  studied  Com- 
plexation  potentials  of  these  compounds  with  HS 
were  investigated  to  determine  the  extent  of  their 
association  Adsorption  experiments  performed  in- 
cluded equilibrium,  minicolumn,  and  high-pressure 
minicolumn  studies  The  ideal  adsorbed  solution 
theory  (IAST)  model  was  employed  to  predict 
adsorption  equilibria  of  mixtures  containing  each 
pollutant  and  HS  from  their  single-solute  isoth- 
erms The  theoretical  predictions  obtained  from 
the  model  were  in  good  agreement  with  the  experi- 
mental results.  The  reduction  in  adsorption  capac- 
ity attributed  to  preloading  of  carbon  with  HS  was 
substantial  for  chloroform,  but  marginal  for  poly- 
chlorinated biphenyls.  (See  also  W90-O1491)  (Au- 
thor's abstract) 
W90-01523 


ACTIVATED-CARBON  ADSORPTION  OF  OR- 
GANIC POLLUTANTS. 

Karlsruhe   Univ    (Germany,   F.R  ).   Engler-Bunte 

Inst. 

G.  Zimmer,  H.  Brauch,  and  H.  Sontheimer 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  P  579-596,  14  fig, 

1  tab,  19  ref. 

Descriptors:  "Water  treatment,  "Activated  carbon, 
"Humic  acids,  "Adsorption,  Drinking  water,  Or- 
ganic matter.  Hydrogen  ion  effects,  Ozonation, 
Chlorinated  hydrocarbons,  Lake  Constance,  Rhine 
River,  Hohloh  Lake. 

Interaction  with  organic  background  substances  is 
important  in  the  removal  of  micropollutants  by 
adsorption  during  water  treatment.  Adsorption 
analysis  characterizes  the  organic  matter  in  drink- 
ing water  by  adsorbability.  This  approach  was 
applied  in  a  comparison  of  varying  humic  sub- 
stances and  water-treatment  processes  using  water 
from  Lake  Constance  (Bodensee),  Hohloh  Lake, 
and  the  Rhine  River.  pH  effects  were  also  investi- 
gated. The  influence  of  very  low  concentrations  of 
natural  organic  matter  on  the  removal  of  haloge- 
nated  pollutants  was  investigated.  Organic  back- 
ground significantly  affects  the  range  of  adsorption 
capacities  for  a  particular  compound  between  dif- 
ferent activated  carbons.  The  main  effect  could  be 
caused  by  the  slow  kinetic  properties  of  humic 
substances  and  a  long-term  preloading  of  the 
carbon  in  a  column.  Despite  different  water 
sources,  organic-matter  concentrations,  and  acti- 
vated-carbon types,  a  single  relationship  was  found 
for  the  maximum  column  capacities  of  a  halogenat- 
ed  pollutant.  The  impact  of  humic  substances  is  a 
general  reduction  of  the  carbon  capacity,  which 
can  be  adequately  described  by  diminishing  of  the 
Freundlich  parameter,  K.  With  this  time  dependen- 
cy, the  breakthrough  of  micropollutants  in  treat- 
ment plants  can  be  calculated.  (See  also  W90- 
01491)  (Peters-PTT) 
W90-01524 


TRIHALOMETHANE  PRECURSOR  AND 
TOTAL  ORGANIC  CARBON  REMOVAL  BY 
CONVENTIONAL  TREATMENT  AND 

CARBON. 

Environmental     Protection     Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

B.  W.  Lykins.  and  R.  M.  Clark. 

IN:  Aquatic  Humic  Substances:  Influence  on  FAte 

and  Treatment  of  Pollutants.  American  Chemical 
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ciety,  Washington,  DC.  1989.  p  597-621,  15  fig, 
»b,  12  ref. 

scriptors:  'Water  treatment,  'Organic  carbon, 
ctivated  carbon,  *Trihalomethanes,  Coagula- 
n,  Flocculation,  Sedimentation,  Filtration. 

ta  from  four  water-treatment  plants  (Cincinnati, 
io;  Jefferson  Parish,  Louisiana;  Manchester, 
w  Hampshire;  and  Evansville,  Indiana)  were 
d  to  describe  the  performance  of  conventional 
atment  and  granular  activated  carbon  for  re- 
ving  trihalomethane  precursors  to  meet  various 
anient  goals.  Also  presented  are  data  for  total 
;anic  carbon  removal,  which  has  been  suggested 
an  organic  surrogate  for  measuring  the  effec- 
mess  of  water  treatment.  Conventional  treat- 
nt  (coagulation,  flocculation,  sedimentation,  and 
ration),  as  used  in  the  four  water-treatment 
nts  evaluated,  substantially  reduced  total  organ- 
:arbon  and  trihalomethane  precursor  concentra- 
is.  Granular  activated  carbon  may  be  a  treat- 
nt  alternative  to  consider  for  meeting  trihalo- 
thane  standards  as  low  as  50  micrograms/L. 
e  also  W90-01491)  (Author's  abstract) 
0-01525 


EE  AND  REMOVAL  OF  RADIOACTIVE 
DINE  IN  THE  AQUATIC  ENVIRONMENT. 

rlsruhe  Univ.   (Germany,   F.R.).   Engler-Bunte 

:. 

5.  Summers,  F.  Fuchs,  and  H.  Sontheimer. 
Aquatic  Humic  Substances:  Influence  on  Fate 
Treatment  of  Pollutants.  American  Chemical 

:iety,  Washington,  DC.  1989.  p  623-636,  9  fig,  8 
12  ref. 

icriptors:  *Water  treatment,  *Path  of  pollutants, 
jmic  acids,  *Iodine  radioisotopes,  'Radioactive 
ites,  Drinking  water,  Rhine  River,  Kinetics, 
Jrogen  ion  concentration,  Flocculation,  Acti- 
:d  carbon,  Adsorption,  Organic  carbon,  Dis- 
'ed  solids. 

:  reaction  of  iodine  with  aquatic  humic  sub- 
ices  (HS)  and  the  subsequent  removal  of  the 
ducts  by  typical  drinking-water-treatment  proe- 
ms was  investigated.  Both  iodine  and  iodide 
:t  completely  with  isolated  HS  in  the  concen- 
ion  range  below  0.03  mg  of  I  per  mg  of  HS  and 
ave  similarly  with  Rhine  River  water.  The 
:tion  is  independent  of  pH,  initial  HS  concen- 
ion,  and  HS  molecular  size.  However,  at  higher 
S  ratios  iodine  reacts  slightly  more  than  iodide, 
etic  studies  indicate  that  the  reaction  is  com- 
e  within  10  min.  No  interaction  was  found 
veen  methyl  iodide  and  HS.  Flocculation  and 
vated-carbon  (AC)  adsorption  were  effective 
the  removal  of  the  I-HS  complex,  and  the 
olved  organic  carbon  measurement  served  as  a 
d  surrogate  parameter.  Volatilization  and  AC 
>rption  were  effective  for  methyl  iodide  remov- 
See  also  W90-01491)  (Author's  abstract) 
3-01526 


TCCT  OF  OZONATION  AND  CHLORINA- 
•N  ON  HUMIC  SUBSTANCES  IN  WATER. 
'a  Ltd.,  P.O.  Box  1072,  3430  BB  Nieuwegein, 
herlands. 

.  Kruithof,  M.  A.  van  der  Gaag,  and  D.  van 
Kooy. 

Aquatic  Humic  Substances:  Influence  on  Fate 
Treatment  of  Pollutants.  American  Chemical 
iety,  Washington,  DC.  1989.  P  663-680,  14  fig, 
a,  19  ref. 

criptors:  'Water  treatment,  'Humic  acids, 
onation,  'Chlorination,  'Trihalomethanes,  Co- 
ation,  Filtration,  Organic  carbon,  Dissolved 
Is,  Mutagenicity,  Drinking  water. 

nation  converts  humic  substances,  as  can  be 
by  a  small  decrease  in  dissolved  organic 
ion  (DOC)  and  a  substantial  decrease  in  UV 
action.  This  conversion  is  related  to  the  forma- 
of  low-molecular-weight  biodegradable  com- 
nds,  which  enhance  regrowth  of  organic  sub- 
ces  in  water  during  distribution.  Post-treatment 
coagulation  and  filtration  processes  can  remove 
e  types  of  compounds.  Chlorination  of  humic 
tances  causes  the  production  of  trihalometh- 


anes (THMs),  high-molecular-weight  organoha- 
lides,  and  mutagenicity.  A  partial  THM-precursor 
removal  by  pretreatment  does  not  reduce  the 
THM  content  under  practical  conditions  and 
causes  a  shift  to  production  of  more  highly  bromin- 
ated  THMs.  Extensive  pretreatment  with  ozona- 
tion and  granular  activated  carbon  (GAC)  filtra- 
tion lowers  the  adsorbable  organohalogen  (AOX) 
content  and  the  mutagenic  activity  in  the  Ames 
test.  (See  also  W90-01491)  (Author's  abstract) 
W90-01528 


CHLORINATED  HUMIC  ACID  MIXTURES: 
CRITERIA  FOR  DETECTION  OF  DISINFEC- 
TION BYPRODUCTS  IN  DRINKING  WATER. 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

A.  A.  Stevens,  L.  A.  Moore,  C.  J.  Slocum,  B.  L. 

Smith,  and  D.  R.  Seeger. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  681-695,  1  fig,  2 

tab,  25  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Water  treatment,  'Drinking  water,  'Humic 
acids,  'Chlorinated  humic  acids,  'Chlorination, 
Byproducts,  Chromatography,  Spectroscopy. 

The  feasibility  of  using  a  chlorinated  humic  acid 
byproduct  data  base,  developed  in-house,  as  a 
drinking  water  quality  screening  tool  is  discussed. 
Specifically,  a  gas  chromatographic-mass  spectral 
(GC-MS)  data  base  of  more  than  780  compounds 
identified  during  experiments  involving  the  reac- 
tion of  humic  acids  with  chlorine  has  been  com- 
piled and  systematically  compared  to  GC-MS  pro- 
files from  extracts  of  finished  drinking  water  sam- 
pled from  10  preselected  operating  utilities.  A 
major  goal  of  the  research  was  to  narrow  this 
library  down  to  a  smaller,  more  significant  target 
compound  list  that  would  be  representative  of  the 
chlorination  byproducts  most  frequently  encoun- 
tered in  the  finished  drinking  water  of  utilities 
practicing  chlorine  disinfection.  The  study  also 
demonstrates  the  practicality  of  using  the  de- 
scribed methodology  for  concentrating  and  identi- 
fying specific  compounds  from  water  samples  at 
low  concentrations.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01529 


REMOVAL  OF  AQUATIC  HUMUS  BY  OZON- 
ATION AND  ACTIVATED-CARBON  ADSORP- 
TION. 

Norges  Tekniske  Hoegskole,  Trondheim.  Dept.  of 

Civil  Engineering. 

E.  Kaastrup,  and  T.  M.  Halmo. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  697-726,  22  fig, 

5  tab,  25  ref. 

Descriptors:  'Ozonation,  'Activated  carbon, 
'Water  treatment,  'Humic  acids,  Norway,  Color 
removal,  Dissolved  solids,  Organic  carbon,  Pilot 
plants,  Isotherms,  Adsorption. 

The  separate  and  combined  effects  of  treatment 
with  ozone  and  activated  carbon  were  studied  for 
three  different  humus  sources:  Norwegian  brook 
water,  Norwegian  bog  water,  and  commercial 
humic  acid.  The  effect  of  ozonation  on  solution 
properties  was  determined  by  ultrafiltration,  color, 
UV,  and  dissolved  organic  carbon  (DOC)  analysis. 
Adsorption  prior  to  and  after  ozonation  was  stud- 
ied in  laboratory  isotherm  studies  and  a  pilot-scale 
column  experiment.  Ozonation  caused  significant 
reductions  in  the  content  of  high-molecular-weight 
material,  UV  extinction,  and  color;  DOC  reduc- 
tions were  insignificant  for  <  1  mg  of  ozone  per 
mg  of  DOC.  Both  isotherm  and  pilot-scale  studies 
showed  significant  increases  in  adsorption  capac- 
ities resulting  from  preozonation.  (See  also  W90- 
01491)  (Author's  abstract) 
W90-01530 


EFFECT  OF  COAGULATION,  OZONATION, 
AND  BIODEGRADATION  ON  ACTIVATED- 
CARBON  ADSORPTION. 


North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Eco- 
nomics. 

G.  W.  Harrington,  F.  A.  DiGiano,  and  J.  Fettig. 
IN:  Aquatic  Humic  Substances:  Influence  on  Fate 
and  Treatment  of  Pollutants.  American  Chemical 
Society,  Washington,  DC.  1989.  p  727-746,  6  fig,  5 
tab,  9  ref.  U.S.  Environmental  Protection  Agency's 
Exploratory  Research  Program  Grant  No. 
R8 11824. 

Descriptors:  'Water  treatment,  'Humic  acids, 
'Coagulation,  'Activated  carbon,  'Ozonation, 
'Biodegradation,  'Model  studies,  Adsorption, 
IAST  model,  Kinetics,  Alum,  Aluminum  sulfate, 
Organic  compounds,  Mathematical  models. 

The  ability  to  describe  humic  substance  (HS)  ad- 
sorption is  important  for  the  design  of  activated- 
carbon  filters  in  water  treatment.  Humic  solutions 
are  composed  of  a  multitude  of  unknown  molecu- 
lar species,  and  competitive  adsorption  among 
these  species,  as  well  as  with  trace  anthropogenic 
organic  chemicals,  needs  to  be  understood  better. 
Ideal  adsorbed  solution  theory  was  used  to  de- 
scribe an  aquatic  humic  solution  as  a  set  of  several 
pseudocomponets  and  to  evaluate  the  effects  of 
two  treatment  processes  (alum  coagulation  and  a 
combination  of  coagulation,  ozonation,  and  biode- 
gradation) on  the  solution's  equilibrium  and  kinetic 
adsorption  behavior.  Coagulation  improved  the  ad- 
sorbability  of  the  HS  mixture  by  changing  its  com- 
position, as  well  as  by  decreasing  its  initial  concen- 
tration. After  ozonation  and  biodegradation,  the 
HS  mixture  showed  no  significant  changes  from 
the  coagulated  mixture  in  terms  of  adsorption  equi- 
librium behavior.  There,  since  ozonation  is  thought 
to  reduce  adsorbability  because  of  the  production 
of  polar  organic  species,  biodegradation  must 
remove  these  compounds  to  yield  the  observed 
results.  (See  also  W90-01491)  (Peters- PTT) 
W90-01531 


EFFECTS  OF  HUMIC  SUBSTANCES  ON  MEM- 
BRANE PROCESSES. 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

J.  Mallevialle,  C.  Anselme,  and  O.  Marsigny. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  749-767,  14  fig, 

3  tab,  10  ref. 

Descriptors:  'Water  treatment,  'Membrane  proc- 
esses, 'Water  analysis,  'Humic  acids,  Organic 
matter,  Membranes,  Chromatography,  Spectrosco- 
py, Electron  microscopy,  Filtration. 

Analytical  methods  are  being  developed  to  help 
characterize  the  mechanism  of  membrane  fouling 
in  water  treatment  processes.  For  example,  pyroly- 
sis-gas  chromatography-mass  spectrometry  pro- 
vides a  global  information  on  the  nature  of  macro- 
molecules  present  in  the  water  and  in  the  cake  that 
forms  at  the  membrane  surface.  Scanning  electron 
microscopy,  transmission  electron  microscopy,  ele- 
mental analysis,  X-ray  microanalysis,  secondary 
ion  mass  spectroscopy,  and  Fourier  transform  IR 
spectroscopy  also  can  be  used  to  define  the  encrus- 
tation. The  results  show  that  fouling  can  be  linked 
to  the  organic  matrix,  and  especially  to  carbohy- 
drates, proteins,  and  polyhydroxyaromatic  com- 
pounds. (See  also  W90-01491)  (Peters- PTT) 
W90-01532 


REMOVAL  OF  HUMIC  SUBSTANCES  BY 
MEMBRANE  PROCESSES. 

Norges  Tekniske  Hoegskole,  Trondheim.  Div.  of 

Hydraulic  and  Sanitary  Engineering. 

H.  Odegaard,  and  T.  Thorsen. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  769-782,  6  fig,  5 

tab,  6  ref. 

Descriptors:  'Water  treatment,  'Membrane  proc- 
esses, 'Cellulose  acetate  membranes,  'Humic 
acids.  Color  removal.  Pilot  plants,  Laboratory 
studies. 
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Both  laboratory  and  pilot-plant  experiments  ha  - 

been  carried  out  to  evaluate  the  use  of  membrane 
processes  for  ihe  removal  of  humic  Substance*. 
These  processes  are  competitive  foi  small  water- 
works with  high  raw-waler  color.  Cellulose  ace- 
tate membranes  with  a  molecular  weight  (MW) 
cutoff  of  800-1000  may  be  used  favorably  at  a 
pressure  of  7-10  bars.  The  capacity  of  the  mem- 
brane will  be  reduced,  even  when  optimal  mem- 
brane washing  is  performed.  The  washing  solution 
should  be  citric  acid,  sodium  citrate,  and  sodium 
alkylaryl  sulfonate.  The  long-term  capacity  of  the 
spiral-wound  cellulose  acetate  membrane  was 
found  to  be  25  L/sq  m.h  at  optimal  membrane 
washing.  The  lifetime  of  a  membrane  at  this  capac- 
ity is  estimated  as  4  years.  (See  also  W90-0I491) 
(Author's  abstract) 
W90-01533 


DISSOLVED  ORGANIC  COMPONENTS  IN 
PROCESS  WATER  AT  THE  LOS  BANOS  DE- 
SALTING FACILITY. 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-01534 


MECHANISTIC  INTERACTIONS  OF  AQUAT- 
IC ORGANIC  SUBSTANCES  WITH  ANION-EX- 
CHANGE  RESINS. 

Camp,  Dresser  and  McK.ee,  Inc.,  Fort  Lauderdale, 

FL. 

P.  L.  K.  Fu,  and  J.  M.  Symons. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  797-811,  7  fig,  4 

tab,     13     ref.     U.S.     Environmental     Protection 

Agency,    Office    of   Research    and    Development 

Grant  No.  R-8 12 155-01-0. 

Descriptors:  *Water  treatment,  "Humic  acids, 
*Anion  exchange,  "Organic  matter.  *Resins,  Re- 
verse osmosis.  Organic  carbon,  Ion  exchange, 
Drinking  water. 

Specific  interactions  of  aquatic  organic  substances 
isolated  from  a  natural  water  source  on  commer- 
cial anion-exchange  resins  were  investigated.  The 
mechanisms  of  organic  removal  and  the  influences 
of  resin  properties  on  the  removal  were  studied. 
The  organic  compounds  used  were  concentrated 
by  reverse  osmosis  and  then  separated  by  ultrafil- 
tration into  four  molecular  size  fractions.  Each 
organic  fraction  was  characterized  for  organic 
carbon  and  carboxyl  contents.  Specific  interactions 
of  the  organic  fractions  on  various  types  of  anion- 
exchange  resins  were  studied  by  batch  equilibrium 
experiments.  Results  indicate  that  about  90%  of 
the  dissolved  organic  carbon  recovered  from  the 
natural  water  was  removable  by  anion-exchange 
resins  via  an  ion-exchange  mechanism,  and  that 
both  skeletal  and  pore  structures  were  important  to 
the  removal,  depending  on  the  characteristics  of 
the  organic  substances.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01535 


REMOVAL  OF  HUMIC  SUBSTANCES  BY  ION 
EXCHANGE. 

Norges  Tekniske  Hoegskole,  Trondheim.  Div.  of 

Hydraulic  and  Sanitary  Engineering. 

H.  Odegaard,  H.  Brattebo,  and  O.  Halle. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  813-834,  13  fig, 

5  tab,  17  ref. 

Descriptors:  "Water  treatment,  *Humic  acids,  "Ton 
exchange,  *Resins,  Kinetics,  Sorption. 

Results  from  a  research  program  in  which  ion 
exchange  has  been  evaluated  as  an  alternative 
process  for  removal  of  humic  substances,  especial- 
ly at  small  waterworks  are  presented.  It  has  been 
demonstrated  that  ion  exchange  in  a  strong-base, 
anionic,  macroporous  resin  is  economically  com- 
petitive with  other  alternatives  when  the  raw- 
water  humic-substance  concentration  is  relatively 
low  (-<50  mg  of  Pt/L  or  5  mg  of  total  organic 
carbon/L).  Such  resins  have  a  good  capacity,  but 


Orption  kinetics  are  relatively  slow  becau 
tin-  slow  diffusion  "I   thi    humii    mofa  i  uli ••-.    The 
process  should  be  carefully  designed    Empty-bed 
i  ontacl  time  is  the  most  important  design  pan 

ter,    and    a    countercurrent    beds-in-seric-s    design 
should  be  used   Design  criteria  for  the  process  and 
for  regeneration  are  given.  (See  also  W90-0I491) 
(Author's  abstract) 
W90-0I536 


CHARACTERIZATION  OF  THE  RIVER  AND 
DRINKING  WATER  QUALITY  OF  A  GREA1 
CITY. 

Timisoara  Water  Board  (Romania) 

For   primary    bibliographic   entry   see    Field    5G. 

W90-01628 


URBAN  WATER  SUPPLY  IN  ARID  ENVIRON- 
MENT-EXAMPLES FROM  THE  ARABIAN  PE- 
NINSULA. 

Dornier-System   G  m.b.H.,   Fnedrichshafen   (Ger- 
many, F.R.)   Dept.  for  Regional  and  Environmen- 
tal Planning 
H.  Neuland. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  153-160, 
1  fig,  3  tab,  5  ref. 

Descriptors:  'Urban  areas,  *Arid  climates,  *Water 
supply,  *Water  resources  development.  Desalina- 
tion, Saudi  Arabia,  Groundwater  budget,  Riyadh, 
Jeddah. 

This  paper  discusses  the  conflict  between  urban 
water  supply  and  agricultural  Jevelopment,  to 
achieve  a  prudent  level  of  self-sufficiency  in  essen- 
tial foodstuffs.  Agricultural  water  supplies  in  Saudi 
Arabia,  originate  exclusively  from  non-renewable 
groundwater  resources  which  should  be  conserved 
for  drinking  water  purposes  instead  of  producing 
desalinated  sea  water  at  very  high  cost.  Heavy 
groundwater  exploitation  (i.e.,  declining  water 
levels  and  deteriorating  water  quality)  constitute  a 
burden  on  the  national  economy  additional  to  the 
desalination  of  sea  water.  Two  examples  of  urban 
water  supply  in  arid  environments  are  discussed: 
the  cities  of  Riyadh  and  Jeddah.  While  water 
supply  in  Riyadh  could  rely  on  groundwater, 
Jeddah  has  to  be  supplied  be  desalinated  water.  In 
both  cases  recycled  wastewater  should  be  consid- 
ered for  further  use.  (See  also  W90-01612)(Au- 
thor's  abstract) 
W90-01629 


WATER  SUPPLY  FROM  THE  WESTERN 
GERMAN  NAVIGATION  CANALS. 

Wasserverband  Westdeutsche  Kanale,  Essen  (Ger- 
many, F.R). 
J.  Ruppert. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  161-168, 
4  fig. 

Descriptors:  *West  Germany,  *Costs,  *Water  re- 
sources development,  *Water  supply.  Navigation 
canals,  Ruhr  River,  Rhein  River,  Lippe  River, 
Water  quality. 

In  a  highly  industrialized  and  densely  populated 
region  navigation  canals  make  possible  the  trans- 
port of  bulk  goods  by  ship  and  at  the  same  time 
supply  water  for  industrial  use.  The  Dortmund- 
Ems-Kanal  (1898)  connects  West  German  industri- 
al region  with  the  German  North  Sea  coast,  the 
Rhein-Herne-Kanal  (1914)  and  the  Wesel-Datteln- 
Kanal  (1931)  connect  the  area  with  the  Rhein 
River,  and  the  Datteln-Hamm-Kanal  (1914)  also 
ties  on  the  eastern  part  of  the  Ruhr  district  to  the 
system.  The  canals  are  mainly  built  for  traffic  by 
motor  ships  with  up  to  1,350  tons  of  loading  capac- 
ity; some  parts  are  still  being  developed  for  this 
purpose.  Wastewater  discharged  into  the  canals  is 
avoided  as  far  as  possible.  Therefore,  the  water 
quality  is  so  good  that  it  can  be  used  indirectly  for 


drinking  water;  in  the  region  of  Munster  arid  in  dry 
periods    near    Hallern,    canal     water    is    used    for 

dwater  rech^i,      B  .us  for  tin 

of  water  for  dry  periods  in  the  upper  oa' 
area  were  not  possible  for  geological  rea^ 
pumping  plants  were  built  at  the  navigation  lockt 
to  satisfy  the  water  need  of  the  canals  The  plants 
can  haul  the  water,  which  is  missing  from  the 
lippe,  from  the  Ruhr  or  directly  from  the  Rhein. 
In  1907,  the  State  founded  the  AsVKiation  Was- 
serverband Westdeutsche  Kanale'  to  safeguard  the 
rights  and  obligations  under  the  agreement  of  1968. 
Ihe  essential  tasks  of  this  asv>ciation  arc  the  fi- 
nancing of  pumping  plants  and  managing  of  water 
for  the  industrial  water  supply  from  the  canal*. 
Financing  is  ensured  through  contributions  of  the 
members  of  the  association.  The  amount  of  the 
respective  contribution  is  determined  by  the  water 
demand  of  each  member  The  settlement  of  ac- 
counts for  the  volumes  of  industrial  water  with- 
drawn with  the  Waterway  and  Navigation  Admin- 
istration is  made  each  month  on  the  basis  of  a 
mixed  price,  which  is  formed  by  the  costs  of  the 
transfer  of  Lippe  water  and  the  costs  of  the  pump- 
ing of  Ruhr  or  Rhein  water  This  is  based  on  the 
daily  notes  of  the  members  checked  by  random  test 
by  the  association  The  shares  of  the  members  ire 
computed  every  year  dependent  on  their  notified 
water  need  and  the  real  draw  off  of  water.  They 
are  usually  paid  by  the  members  in  monthly  instal- 
ments (See  also  W90-01612)(Lantz-PTT) 
W90-01630 


STORAGE  RESERVOIRS  FOR  WATER 
SUPPLY  OF  ECOLOGICAL  IMPORTANCE. 

Gelsenwasser  AG..  Gelsenkirchen  (Germany, 
F.R). 

W.  D.  Schmidt 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  177-184, 
16  fig,  3  ref. 

Descriptors:  *Water  storage,  'Reservoir  storage, 
'Ecosystems,  'Recreation,  Water  supply,  Rhine 
River,  Lake  Haltern,  Hullern  Reservoir,  Ecologi- 
cal effects. 

The  storage  reservoirs  of  Haltern  and  Hullern  are 
the  nearest  recreation  areas  for  the  urban  popula- 
tion at  the  Northern  periphery  of  the  industrial 
region  situated  on  the  right  of  the  Rhine  River.  In 
connection  with  the  date  of  creation  of  these  reser- 
voirs, their  use  for  leisure  time  activities  is  differ- 
ent: 'noisy'  recreation  with  water  sports  on  the 
Haltern  Lake  and  'quiet'  recreation  without  sports 
at  the  Hullern  reservoirs.  Flora  and  fauna  naturally 
could  better  develop  in  the  quiet  region.  The  dif- 
ferent leisure  time  uses  of  both  reservoirs  and  their 
existing  ecological  situations  are  described  in  this 
paper.  (See  also  W90-01612)  (Author's  abstract) 
W90-01632 


SURFACE  AND  GROUND  WATER  USE  IN 
THE  URBAN  AREA  OF  ZAGREB. 

S.  Tedeschi. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication.  1988.  p  185-192. 
1 1  ref. 

Descriptors:  'Groundwater  budget.  'Surface 
water,  'Water  demand,  'Zagreb,  'Water  quality 
control.  Groundwater  quality.  Pump  wells,  Sava 
River,  Hydrologic  budget. 

In  the  water  supply  i  the  city  of  Zagreb  ground- 
water, which  is  renewed  from  the  surface  and 
through  infiltration  of  the  Sava  River  water,  is 
used.  Gradual  growth  of  this  urban  area  reduces 
the  pumping  well  protection  zones,  periodically 
resulting  in  pollution  of  the  pumping  well.  Water 
quality  of  the  Sava  River  is  deteriorating  because 
of  untreated  wastewater  discharges.  Further  use  of 
both  surface-water  and  groundwater  calls  for  ex- 
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tensive  remedial  measures.  (See  also  W90-01612) 

(Author's  abstract) 

W90-01633 


SEPARATE  AND  COMBINED  SEWERS-EXPE- 
RIENCE IN  FRANCE  AND  AUSTRALIA. 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). 

M.  3.  Carleton. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  205-212, 
1  tab,  6  ref. 

Descriptors:  *Sewers,  *Storm  water,  *Wastewater, 
*Water  transport,  *Water  pollution  control, 
France,  Australia,  Overflow,  Water  management. 

Combined  stormwater-sewer  overflows  have  been 
found  to  be  one  of  the  major  causes  of  receiving 
water  pollution.  The  use  of  separate  sewerage  sys- 
tems to  solve  pollution  problems  associated  with 
combined  systems  is  examined.  Experiences  in  two 
countries  which  have  predominantly  one  system  or 
the  other  provided  a  basis  for  comparison.  Wet 
weather  overflows  were  found  to  be  a  major  prob- 
lem, with  similar  pollution  loads  produced,  for 
both  systems.  Minimizing  overflows  was  found  to 
be  possible;  however,  proper  management  of 
stormwater  flows  is  indicated  as  the  best  solution. 
(See  also  W90-01612)(Author's  abstract) 
W90-01635 


WATER  RENT  AS  AN  ECONOMIC  INSTRU- 
MENT FOR  THE  PROTECTION  AND  IM- 
PROVEMENT OF  WATER  QUALITY  FOR 
THE  BENEFIT  OF  THE  DRINKING  WATER 
SUPPLY  OF  TOWNS. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  6C. 
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WATER  MANAGEMENT  IN  URBAN  AREAS 
OF  A  DEVELOPING  COUNTRY. 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Civil 
Engineering. 
E.  Gondwe. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  735-740, 
5  ref. 

Descriptors:  *Water  management,  *Urban  areas, 
'Developing  countries,  Water  quality  manage- 
ment, Water  supply  development,  Legislation, 
Tanzania,  Dar  es  Salaam. 

Attempts  toward  integrated  management  of  water 
in  urban  areas  have  been  made  in  some  developing 
countries.  In  Tanzania,  any  center  having  a  popu- 
lation greater  than  5,000  people,  and  basic  social 
services,  is  termed  an  urban  center.  The  city  of 
Dar  es  Salaam,  Tanzania,  on  the  coast  of  the 
Indian  Ocean  has  an  estimated  population  of  about 
1.5  million  people,  with  an  annual  growth  rate  of 
about  5%.  The  city  has  frequently  experienced 
interruptions  to  its  water  supply,  and  there  is  a  lot 
of  waste  from  the  city's  distribution  system  due  to 
faulty  valves  and  broken  pipes.  Rehabilitation  and 
improvement  of  water  services  in  the  city  would 
require  exorbitant  funds.  Even  though  the  govern- 
ment allocated  about  $1.5  million  (US  dollars)  in 
early  1987  for  the  purchase  of  spare  parts  and 
other  essential  materials  to  solve  these  chronic 
water  supply  problems,  it  was  still  necessary  to 
form  an  integrated  management  system  for  this 
urban  water  system  to  function  efficiently.  In  Tan- 
zania, a  separate  Ministry  of  Water  was  formed  to 
work  with  the  ministries  of  urban  development  and 
health,  to  control  water  quality.  A  special  unit 
known  as  the  Dar  es  Salaam  Sewerage  and  Sanita- 
tion Department  (DSSD),  which  was  started  in 
1985  under  the  then  Ministry  of  Lands,  Water  and 
Urban  Development,  has  now  been  transferred  to 
the  new  Ministry  of  Water.  In  1981.  Tanzania 
established    the    National    Urban    Water    Supply 


(NUWA)  by  an  Act  of  Parliament.  NUWA,  which 
is  parastatal  under  the  Ministry  of  Water,  is  expect- 
ed to  take  responsibility  of  all  urban  water  supply 
systems  in  Tanzania.  But  due  to  financial  and  tech- 
nical reasons  NUWA  so  far  has  been  able  to  oper- 
ate in  Dar  es  Salaam  only.  Plans  are  underway  to 
expand  activities  in  NUWA  to  other  towns  in 
Tanzania.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01694 


ECOLOGICAL  AND  ECONOMICAL  ADVAN- 
TAGES OF  AN  INTEGRATED  WATER  MAN- 
AGEMENT. 

Dortmund  Univ.  (Germany,  F.R.).  Inst,  for  Envi- 
ronmental Protection. 
I.  Heinz. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  741-748, 
1  tab,  2  ref. 

Descriptors:  *Water  management,  'Ecological  ef- 
fects, 'Management  planning,  Economic  aspects, 
Costs,  Water  law,  West  Germany,  Legislation. 

From  an  economic  and  ecological  point  of  view, 
an  integrated  water  management  plan  (the  utiliza- 
tion of  water  resources  while  at  the  same  time 
taking  the  demands  of  water  supply,  environmental 
protection,  and  city  and  land  planning  into  ac- 
count) is  advantageous.  This  pre-supposes  that  the 
utilization  of  water  resources  is  located  close  to 
consumption  areas.  This  can  be  achieved  by  an 
intensification  of  water  saving  production  meth- 
ods, the  redistribution  of  water  rights,  and  a  rever- 
sal of  industrial  water  supply  from  groundwater  to 
surface  water  resources.  In  order  to  practically 
enforce  integrated  water  management,  convenient 
regulating  instruments  are  required.  Existing  laws 
on  water  and  environment  planning  in  West  Ger- 
many, contain  a  number  of  regulations  which  are 
aimed  at  efficient  water  utilization.  But  these  have 
to  be  sufficiently  improved  by  amendments.  The 
advantages  of  cost  distributions  can  be  seen  with 
the  possibility  of  regionally  differentiating  the 
amount  of  fees  charged  for  water  according  to  the 
type  and  quality  of  local  water  resources,  and  the 
cost  of  water  resources  development.  Among  the 
advantages  of  this  kind  of  manageme  t  are:  (1)  the 
careful  treatment  of  high  quality  water  resources; 

(2)  the  maintenance  of  ecological  open  spaces;  and 

(3)  the  avoidance  of  encroachments  on  natural 
spaces  worth  being  protected.  (See  also  W90- 
01612)  (Lantz-PTT) 
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STRATEGIES  IN  URBAN  WATER  DESIGN. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Architecture  and  Urban  Regional  Planning. 
For  primary  bibliographic  entry  see  Field  6A. 
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PERFORMANCE  OF  AIR  STRIPPING  AND 
GAO  FOR  SOC  AND  VOC  REMOVAL  FROM 
GROUNDWATER. 

Michigan  Technological  Univ.,  Houghton. 

D.  W.  Hand,  J.  C.  Crittenden,  J.  M.  Miller,  and  J. 

L.  Gehin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-1 10274. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/2-88/053,  September  1988. 

80p,   52  fig,   177  tab,  41   ref.   EPA  Contract  CR 

811150. 

Descriptors:  'Granular  activated  carbon,  'Water 
treatment,  'Volatile  organic  compounds. 
'Groundwater  pollution,  Synthetic  compounds, 
Costs,  Economic  aspects,  Dichloroethene,  Trich- 
loroethene.  Air  stripping,  Tetrachloroethene,  Tol- 
uene, Organic  compounds,  Chemical  treatment. 

This  study  compares  the  ability  and  cost-effective- 
ness of  granular  activated  carbon  (GAC)  and 
packed  tower  aeration  (air  stripping)  in  removing 
synthetic  organic  and  volatile  organic  chemicals 
(SOCs  and  VOCs)  from  a  contaminated  ground- 
water source  in  Wausau,  WI.  Among  the  SOCs 


and  VOCs  identified  and  targeted  from  removal 
were  cis-l,2-dichloroethene,  trichloroethene,  te- 
trachloroethene, and  toluene.  A  liquid-phase  GAC 
adsorber,  and  a  full-scale  air  stripping  tower  were 
designed,  built,  and  operated  to  provide  data  so 
that  the  process  performance  could  be  evaluated. 
Extensive  laboratory  studies  that  included:  (1) 
single  solute  and  multicomponent  isotherms;  (2) 
batch  rate  experiments;  (3)  mini-column  experi- 
ments; (4)  rapid  small  scale  column  tests;  were 
performed.  Mathematical  models  and  correlations 
for  obtaining  kinetic  parameters  and  single  solute 
isotherm  parameters  were  developed  and  tested  by 
comparing  their  results  to  those  obtained  from  the 
pilot  plant.  Possible  surrogate  parameters  such  as 
total  organic  halogen,  total  organic  carbon,  trihalo- 
methane  formation  potential,  total  organic  halogen 
formation  potential,  and  UV  absorbance  for  use  in 
monitoring  GAC  performance  were  investigated. 
Costs  of  an  actual  full-scale  air  stripping  process 
designed  for  a  minimum  tower  volume  (lowest 
capital  costs)  and  energy  requirements  (lowest  op- 
eration and  maintenance  costs),  and  liquid-phase 
GAC  fixed-bed  processes  designed  from  pilot-plant 
data  are  compared  (Author's  abstract) 
W90-01709 


BIOHAZARDS  OF  DRINKING  WATER 
TREATMENT. 

121  South  Main  Street,  Chelsea,  MI  481 18. 
Biohazards  of  Drinking  Water  Treatment,  Edited 
by  Richard  A.  Larson.  Lewis  Publishers,  Chelsea, 
MI,  1989.  293  pp. 

Descriptors:  'Drinking  water,  'Potable  water, 
'Water  treatment,  'Public  health,  'Chlorination, 
'Ozonation,  'Water  quality  control,  Filtration,  Or- 
ganic compounds,  Water  quality.  Human  patho- 
gens, Toxicity,  Viruses,  Bacteria. 

The  chapters  in  this  book  were  first  presented  as 
papers  at  a  symposium  of  the  Environmental 
Chemistry  Division  of  the  American  Chemical  So- 
ciety at  its  194th  national  meeting,  New  Orleans, 
September  1987.  The  symposium  called  attention 
to  the  many  problems  that  remain  in  trying  to 
provide  drinking  water  of  good  quality  of  the 
people  of  industrialized  societies.  An  overview  of 
public  health  risks  related  to  drinking  water  treat- 
ment practices  and  the  perception  of  these  risk  by 
users  is  presented  in  the  opening  section.  The 
second  section  discusses  chlorinated  ethanes,  vola- 
tile organic  compounds  that  are  becoming  more 
frequently  detected  in  contaminated  source  waters, 
especially  groundwater.  The  sources  of  these 
chemicals  and  their  fates  during  water  treatment 
are  not  fully  understood.  In  the  book's  third  sec- 
tion, work  on  identifying  waterborne  viruses  and 
other  pathogenic  organisms  in  treated  drinking 
water  is  presented.  The  next  section  examines  some 
of  the  chemical  reactions  between  aqueous  chlo- 
rine and  common  constituents  of  natural  waters 
such  as  amino  acids  and  humic  materials.  Some  of 
the  efforts  that  have  gone  into  identifying  especial- 
ly active  mutagens  found  in  drinking  water  con- 
centrates are  described.  The  use  of  ozone  as  an 
alternative  disinfectant  is  discussed  in  the  fifth  sec- 
tion of  the  book,  and  the  book  closes  with  several 
chapters  on  a  variety  of  topics  that  represent  ad- 
vanced thinking  about  fundamental  aspects  of 
water  treatment.  Synthesis  of  new  disinfectants  and 
prevention  of  growth  of  undesirable  organisms  in 
drinking  water  are  discussed.  (See  W90-01751  thru 
W90-01772) 
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HEALTH  RISK  IN  RELATION  TO  DRINKING 
WATER  TREATMENT. 

Stichting    Waterlaboratorium    Oost,    Doetinchem 

(Netherlands). 

H.  J.  Kool. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  3-15,  1989.  12  fig,  1  tab,  65  ref. 
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Relative  health  risk  in  various  modes  of  drinking 
water  treatment  in  the  Netherlands  are  reviewed. 
Chlorine  dioxide  and  ozone  are  preferred  over 
chlorine  with  respect  to  formation  of  mutagenic 
activity  and  organohalides  in  drinking  water  treat- 
ment. In  contrast  with  chlorine,  both  treatments 
occasionally  introduce  or  increase  mutagenic  ac- 
tivity depending  on  the  type  of  water.  For  ozone, 
the  process  conditions  are  also  an  important  factor. 
The  production  of  organohalides  by  chlorine  diox- 
ide is  substantially  less  than  for  chlorine.  It  seems 
that  ozone  decreases  the  level  of  organohalides 
(nonvolatiles).  Evidence  of  carcinogenic  effects  of 
chorinated  drinking  water  is  rather  weak.  Recent- 
ly, 'new'  problems  have  shown  up  in  the  drinking 
water  supply  of  The  Netherlands,  including  the 
appearance  of  Aeromonas  bacteria,  and  increased 
levels  of  nitrates  due  to  high  application  rates  of 
manure  in  areas  with  intensive  husbandry.  Applica- 
tion of  denitrification  processes  in  drinking  water 
supply  seems  to  be  necessary  in  the  future,  most 
likely  using  sulfur/limestone  filtration.  (See  also 
W90-01750)  (Friedmann-PTT) 
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UNDERSTANDING  THE  RESPONSE  TO  ENVI- 
RONMENTAL RISK  INFORMATION. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  6B. 
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ABIOTIC  TRANSFORMATION  OF  HALOGE- 
NATED  ORGANIC  COMPOUNDS:  II.  CONSID- 
ERATIONS DURING  WATER  TREATMENT. 

Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

W.  J.  Cooper,  R.  A.  Slifker,  J.  A.  Jones,  and  O.  A. 

El-Shazly. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  37-46,  1989.  2  fig,  3  tab,  28  ref. 

US  EPA  Grant  R-81 1473-01-0. 

Descriptors:  *Water  treatment,  "Halogens,  'Or- 
ganic compounds,  *Water  distribution,  Chlorina- 
tion,  Drinking  water,  Potable  water,  Chemical  re- 
actions, Hydrogen  ion  concentration. 

Several  compounds  were  examined  under  condi- 
tions likely  to  be  encountered  during  water  treat- 
ment and  distribution.  Compounds  studied  in  detail 
were  1,1,1,2-tetrachloroehane,  1,1,2,2-tetrachlor- 
oehtnae,  and  pentachloroethane.  The  waters  stud- 
ied were  either  tap  water  from  tow  locations 
Miami  or  water  from  two  treatment  plants,  sam- 
pled after  lime  softening  and  prior  to  recarbona- 
tion.  It  was  found  that  normal  practice  of  lime 
softening  and  water  distribution  at  pH  9  will  pro- 
mote significant  abiotic  transformation  of  chlorin- 
ated ethanes.  Elimination  is  the  only  important 
reaction  pathway  for  the  three  compounds  studied, 
at  room  temperature  and  neutral  or  basic  pH.  The 
elimination  reactions  in  all  cases  are  first  order  in 
halogenated  ethane  and  first  order  in  hydroxide 
ion.  The  disappearance  of  1,1,1-trichloroehane  is 
independent  of  pH  over  the  limited  range  of  pH 
examined.  Heavy  metals  i  solution  do  not  affect  the 
rate  of  the  elimination  reaction  of  1,1,2,2-tetrach- 
loroethane  at  neutral  pH.  (See  also  W90-01750) 
(Friedmann-PTT) 
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TRANSFORMATION  OF  KINETICS  OF  1,1,1- 
TRICHLOROETHANE  TO  THE  STABLE 
PRODUCT  OF  1,1-DICHLOROETHANE. 

Florida  Univ.,  Gainesville. 

P.  V.  Cline,  and  J.  J.  Delfino. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  47-56,  1989.  3  fig.  3  tab,  14  ref. 

Descriptors:  "Water  chemistry,  "Organic  com- 
pounds. "Chemical  properties,  "Kinetics,  "Volatili- 
ty. "Chemical  degradation,  "Water  treatment, 
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1,1-Dichloroethane  (1,1-DCE)  was  one  of  the  five 
most  frequently  detected  volatile  organic  com- 
pounds, other  than  trihalomethanes,  in  finished 
drinking    water   supplies   according    to   the    U.S. 


I.  I' A  One  source  of  this  compound  occurs 
during  the  abiotic  degradation  of  1,1,1-tnchlor- 
oethane  (TCA).  The  overall  rate  of  degradation  of 
TCA  and  the  proportion  of  products  formed,  as 
well  as  the  definition  of  parameters  that  influence 
these  factors,  were  determined.  It  was  found  that 
the  abiotic  degradation  of  TCA  in  water  occurs 
relatively  rapidly  compared  to  trends  observed  for 
many  other  alkyl  halides.  The  pattern  is  consistent 
with  that  predicted  for  a  true  SN1  or  El  mecha- 
nism, with  the  role  of  the  solvent  more  related  to 
its  overall  ionizing  power  than  to  its  potential  role 
as  a  nucleophile.  The  mechanisms  involves  the 
formation  of  an  ionic  intermediate.  The  primary 
evidence  for  the  formation  of  an  intermediate  that 
does  not  involve  direct  attack  by  a  nucleophile  is 
the  lack  of  increase  in  the  rate  constant  with  the 
concentration  of  hydroxide  as  high  as  2.0  M. 
Therefore,  high  pH  or  concentrations  of  nucleo- 
philes  would  not  be  expected  to  accelerate  the 
degradation  rate.  The  transformation  of  TCA  to 
1,1-DCE  and  the  stability  of  the  ethene  under 
typical  environmental  conditions  contribute  to  the 
frequency  at  which  this  elimination  product  is  ob- 
served in  water  supplies.  (See  also  W90-01750) 
(Friedmann-PTT) 
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ELIMINATION  OF  VIRUSES  AND  BACTERIA 
DURING  DRINKING  WATER  TREATMENT: 
REVIEW  OF  10  YEARS  OF  DATA  FROM  THE 
MONTREAL  METROPOLITAN  AREA. 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  59-65,  1989.  2  fig,  6  tab,  1  ref. 

Descriptors:  "Drinking  water,  "Water  treatment, 
"Viruses,  "Enteric  bacteria,  "Disinfection, 
"Human  pathogens,  "Chlorination,  "Ozonation, 
Raw  water,  Potable  water,  Water  quality  control, 
Water  quality,  Coliforms,  Bacteria. 

Results  and  experience  accumulated  in  the  labora- 
tory since  1975  for  the  detection  and  elimination  of 
viruses  and  bacteria  from  drinking  water  are  re- 
viewed. Virus  isolation  and  elimination  was 
achieved  via  chlorination,  sedimentation,  filtration, 
and  ozonation.  Raw  and  finished  water  samples 
were  compared.  Overall,  viruses  were  detected 
after  treatments  that  theoretically  should  have  re- 
moved more  than  12  log  of  viruses.  Bacteria  from 
the  total  coliform  group,  as  well  as  some  Pseudo- 
monas  aeruginosa,  were  occasionally  detected  in 
finished  water,  but  they  were  mostly  below  the 
limit  of  detection  of  the  standard  100  ml  test.  These 
low  levels  of  bacterial  contaminants  are  not  likely 
to  be  of  public  health  significance.  The  data  ob- 
tained at  several  water  treatment  plants  have 
shown  that,  except  under  optimal  conditions 
achieved  in  the  laboratory,  most  filtration  plants 
will  not  remove  all  human  enteric  viruses.  Such 
low-level  viral  contamination  observed  may  not  be 
a  health  problem,  as  increased  incidence  of  disease 
due  to  drinking  water  is  small  and  will  require  the 
surveillance  of  large  populations  to  demonstrate 
any  effect.  (See  also  W90-01750)  (Friedmann-PTT) 
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FACTORS  AFFECTING  THE  OCCURRENCE 
OF  THE  LEGIONNAIRES'  DISEASE  BACTERI- 
UM IN  PUBLIC  DRINKING  WATER  SUP- 
PLIES. 

Pittsburgh  City  Water  Dept.  PA. 

S.  J.  States,  J.  M.  Kuchta,  L.  F.  Conley,  R.  S. 

Wolford,  and  R.  M.  Wadowsky. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  67-83,  1989.  7  fig,  2  tab,  37  ref. 

U.S.  E.P.A.  Cooperative  Agreement  CR80681-01- 

2. 

Descriptors:  "Path  of  pollutants,  "Water  supply, 
"Potable  water,  "Drinking  water,  "Legionella, 
Coliforms,  Water  pollution,  Human  pathogens, 
Bacteria,  Pollutant  identification. 

The  survival,  multiplication,  and  inactivation  of 
Legionella  in  municipal  water  supplies,  internal 
plumbing  systems,  and  bacterial  amplifiers  were 
investigated.  It  was  found  that  Legionella  appears 


to   be    less   susceptible    to   chlorine    than    are   the 
indicator  coliform  bacteria    Chlorine  resistance  n 
further  enhanced  by  higher  pH  levels,  li 
peratures,    and    previous    exposun  -ine 

Metal  plumbing  components  and  associated  c  - 
sion  products  are  important  (actors  in  the  survival 
and  growth  of  L  pneumophila  in  plumbing  syv 
terns.  Although  Legionella  is  not  readilv  ivjlated 
from  municipal  water  supplies,  the  systems  are 
capable  of  supporting  its  growth  Prevention  of 
legionellae  growth  is  aided  by  maintenance  of 
chlorine  residuals,  effective  filtration,  and  reduc- 
tion of  growth-supporting  algae,  protozoa,  and  leaf 
litter  by  covering  sedimentation  basins  and  reser- 
voirs Operating  cooling  towers  outside  of  the 
optimal  environmental  tolerance  range  for  Legion- 
ella multiplication  (i.e.,  at  pH  ^  9)  may  be  useful 
in  controlling  its  growth  habitat  (See  also  W90- 
01750)  (Friedmann-PTT) 
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PRESENCE  OF  FUNGI  IN  DRINKING  WATER. 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Biol- 
ogy 

W.  D  Rosenzweig,  and  W.  O.  Pipes. 
IN:    Biohazards   of   Drinking    Water   Treatment, 
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Descriptors:  "Drinking  water,  "Potable  water, 
•Fungi,  "Aquatic  fungi,  "Pathogenic  fungi,  Pollut- 
ant identification,  Human  pathogens,  Pollutants, 
Water  quality,  Public  health. 

Earlier  reports  of  fungi  in  drinking  water  systems 
are  reviewed,  along  with  some  recent  results  from 
recent  field  surveys.  The  most  common  isolates  in 
service  mains  have  been  Cephalosporium,  Verticil- 
lium,  Trichoderma,  Nectria,  Phoma,  and  Phialo- 
phora.  In  groundwater,  some  of  isolates  have  in- 
cluded Acremonium,  Penicillium,  and  Sporacybe. 
Members  of  the  genera  Penicillium  and  Nomurae 
have  been  among  the  isolates  found  on  pipe  sur- 
faces, three-quarters  of  which  were  found  have 
filamentous  fungi.  It  is  apparent  that  some  fungi 
survive  water  treatment  processes  in  small  num- 
bers, although  the  majority  are  eliminated.  The 
exact  role  of  fungi  in  human  health  and  interfer- 
ence with  the  operation  of  the  water  distribution 
system  requires  additional  studies.  (See  also  W90- 
01750)  (Friedmann-PTT) 
W90-01757 


PATHWAYS  FOR  THE  PRODUCTION  OF  OR- 
GANOCHLOREVE  COMPOUNDS  IN  THE 
CHLORINATION  OF  HUMIC  MATERIALS. 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

for  Analytical  Chemistry. 

E.  W.  B.  de  Leer,  and  C.  Erkelens. 

IN:    Biohazards    of   Drinking    Water   Treatment, 

Lewis  Publishers,  p  97-106,  1989.  5  fig,  3  tab,  20 

ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Organic 
compounds,  "Drinking  water,  "Water  treatment, 
"Chlorination,  "Humic  acids,  Disinfection.  Water 
quality  control,  Chemical  reactions,  Chemical 
properties. 

The  production  of  organochlorine  compounds  in 
the  chlorination  of  drinking  water  is  well  known. 
The  different  pathways  for  the  production  of  or- 
ganochlorine compounds  was  investigated  using 
KMn04  preoxidation  of  humic  acid  to  destroy 
resorcinol  precursor  structures.  It  was  shown  that 
the  reaction  of  chlorine  with  resorcinol  structures 
in  humic  materials  may  explain  the  production  of 
chloroform.  Resorcinol  derivatives  gave  a  chloro- 
form production  yield  of  72-97%  when  the  ring 
position  between  the  two  hydroxyl  groups  was 
unsubstituted.  However,  substitution  of  this  2-posi- 
tion  with  a  hydroxyl  or  a  methyl  group  reduced 
the  chloroform  yield  to  0-8%.  Substitution  of  the 
2-position  with  a  carboxyl  group  gave  no  signifi- 
cant reduction  in  chloroform  yield,  indicating  that 
the  carboxyl  group  can  be  expelled  through  oxida- 
tion and  substitution  reactions.  Oxidation  of  terres- 
trial humic  acids  was  performed  at  pH  7.2  and  10.4 
with  increasing  amounts  of  KMn04  to  ensure 
complete  oxidation  of  resorcinol  structures. 
KMn04  was  completely  consumed   up  to  2  mg 
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CMn04/mg  C.  It  is  concluded  that  resorcinol 
tructures  in  humic  materials  my  explain  part  of 
he  organochlorine  production,  although  some  im- 
>ortant  chlorination  products  such  as  dichloropro- 
>anedioic  acid  cannot  be  explained  on  the  basis  of 
esorcinol  precursor  structures.  Thus,  several 
mino  acids  were  also  explored  as  precursors  for 
irganochlorine  compounds.  Aspartic  acid,  glutam- 
S  acid,  and  uracil  were  among  the  amino  acids 
hat  gave  small  amounts  of  dichloropropanedioic 
cid  or  2,2-dichlorobutanedoic  acid.  When  the  re- 
ctivity  of  proteins  and  amino  acids  under  normal 
hlorination  conditions  in  drinking  water  treatment 
an  be  demonstrated,  they  may  explain  several  of 
he  chlorination  products  that  cannot  be  under- 
tood  on  the  basis  of  resorcinol  structures.  (See 
lso  W90-01750)  (Friedmann-PTT) 
V90-01758 


JC/MS  IDENTIFICATION  OF  MUTAGENS  IN 

lQUEOUS     CHLORINATED     HUMIC     ACID 

kND      DRINKING      WATERS      FOLLOWING 

IPLC  FRACTIONATION  OF  STRONG  ACID 

:XTRACTS. 

invironmental     Protection     Agency,     Cincinnati, 

)H. 

V.  E.  Coleman,  J.  W.  Munch,  P.  A.  Hodakievic, 

\  C.  Kopfler,  and  J.  R.  Meier. 

N:    Biohazards    of   Drinking    Water    Treatment, 

.ewis  Publishers,  p  107-121,  1989.  6  fig,  3  tab,  18 

sf. 

)escriptors:  'Pollutant  identification,  'Drinking 
/ater.  *Gas  chromatography,  'Mass  spectrometry, 
Chlorination,  'Humic  acids,  Water  treatment, 
)isinfection,  Water  quality  control,  Mutagenicity. 

lethod  of  identification  of  chlorination  by-prod- 
cts  are  reviewed  and  the  similarity  of  mutagenic 
isinfection  by-products  in  chlorinated  humic  acid 
~HA)  and  drinking  waters  is  presented.  Isolation, 
■actionation,  and  derivatization  techniques  in  con- 
mction  with  high  resolution  capillary  column 
rC/MS  analysis  have  proven  to  be  valuable  tools 
i  characterizing  mutagenic  activity  in  CHA  solu- 
ons  and  in  drinking  waters.  The  characterization 
f  mutagenic  activity  in  test  samples  seems  to  be 
mited  by  problems  in  the  analytical  methodolo- 
ies.  I  spite  of  improvements  in  isolation,  concen- 
ation,  and  fractionation  techniques,  it  will 
ecome  necessary  in  future  work  to  use  more 
ivanced  mass  spectroscopy  (MS)  techniques  such 
>  LC/MS  and  MS/MS  with  soft  ionization  in 
rder  to  analyze  these  highly  polar  and  labile 
anstituents  directly  and  quantitatively,  thus  avoid- 
ig  derivatization  and  high  temperature  GC.  The 
lentification  of  disinfection  by-products  that  are 
nportant  contributors  to  the  mutagenic  activity  of 
linking  water  should  provide  a  way  of  ranking 
hemicals  for  further  testing  in  the  more  expensive 
limal  carcinogenesis  bioassays  that  are  currently 
sed  to  develop  regulatory  standards  for  carcino- 
ens.  The  results  of  this  study  indicated  that  source 
'aters  containing  significant  humic  materials 
reduce,  when  chlorinated  under  drinking  water 
eatment  conditions,  many  of  the  same  types  of 
lutagenic  compounds  that  are  found  in  CHA  solu- 
ons.  These  data  indicate  that  additional  health 
Tects  and  treatment  studies  are  necessary  in  order 
)  determine  the  quantitative  and  qualitative 
npact  of  both  MX-type  compounds  and  chlorinat- 
1  strong  acids  on  human  health.  (See  also  W90- 
1750)  (Friedmann-PTT) 
/90-01759 


MINO  ACIDS  AS  MODEL  COMPOUNDS 
OR  HALOGENATED  BY-PRODUCTS 

ORMED  ON  CHLORINATION  OF  NATURAL 
WATERS. 

lonsanto  Co.,  St.  Louis,  MO. 

I.  L.  Trehy,  R.  A.  Yost,  and  C.  J.  Miles. 

Sh    Biohazards    of   Drinking    Water    Treatment, 

ewis  Publishers,  p   133-140,   1989.  3  fig,  33  ref. 

•escriptors:  'Chlorination,  'Natural  waters, 
Water  treatment,  'Amino  acids,  'Organic  com- 
aunds,  'Chemical  properties,  Water  quality  con- 
ol,  Disinfection. 

tudies  of  the  formation  of  dihaloacetonitriles 
DHAN)  as  a  by-product  of  the  exposure  of  amino 


acids  aspartic  acid,  tyrosine  and  tryptophan  to 
chlorination  are  reviewed.  Although  the  presence 
of  DHAN  in  the  chlorination  of  water  for  disinfec- 
tion may  be  attributable  to  precursors  other  than 
amino  acids,  the  potential  for  amino  acids  to  be 
present  in  lake  water  and  in  wastewater  is  well- 
documented.  Amino  acids,  either  in  a  combined 
form  or  possibly  as  free  amino  acids,  are  common 
constituents  of  the  environment.  Coastal  plain 
rivers  of  the  southeastern  U.S.  contain  approxi- 
mately 2  ppm  of  total  amino  acids  with  aspartic 
acid  at  approximately  0.3  ppm.  In  addition  to 
amino  acids,  peptides  present  either  in  the  environ- 
ment or  in  vivo  can  also  react  with  aqueous  chlo- 
rine to  form  N-chloramines.  The  chlorination  by- 
products of  amino  acids  are  of  concern,  because 
amino  acids  are  likely  to  be  present  in  the  environ- 
ment and  a  portion  of  the  by-products  formed  on 
chlorination  may  be  mutagenic.  (See  also  W90- 
01750)  (Friedmann-PTT) 
W90-01761 


TOXICOLOGICAL  SIGNIFICANCE  OF  THE 
CHEMICAL  REACTIONS  OF  AQUEOUS 
CHLORINE  AND  CHLORAMINES. 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Chemical  Sciences. 

F.  E.  Scully,  K.  Mazina,  D.  E.  Soneshine,  and  H. 

P.  Ringhand. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,   p    141-150,    1989.   28   ref.   U.S. 

E.P. A.  Grant  CR-8 13092. 

Descriptors:  'Toxicity,  'Biochemistry,  'Chlorina- 
tion, 'Water  treatment,  'Disinfection,  Oxidation, 
Biological  properties,  Biochemistry,  Halogens, 
Chemical  properties. 

Since  aqueous  chlorine  and,  to  an  ever-increasing 
extent,  inorganic  monochloramines  are  widely 
used  as  disinfectants,  it  is  important  to  determine 
what  reactions  these  oxidants  can  undergo  in  the 
body  and  whether  their  products  exhibit  adverse 
health  effects  or  can  be  detoxified.  A  number  of 
reactions  of  aqueous  chlorine  and  chloramine  with 
organic  components  of  biological  fluids,  including 
gastric  juice,  in  vivo  and  in  vitro,  are  reviewed. 
Aqueous  chlorine  is  an  oxidizing  agent  as  well  as  a 
chlorinating  agent.  Operationally,  it  has  been  con- 
venient to  identify  the  halogenated  products  of  the 
reactions  of  chlorine  disinfectants  with  organics, 
because  the  presence  of  a  chlorine  atom  is  a  specif- 
ic indicator  that  a  chlorination  reaction  has  taken 
place.  However,  oxidation  products  that  do  not 
contain  halogen  atoms  are  also  possible  and  may 
exhibit  toxicological  effects;  these,  however,  will 
be  far  more  difficult  to  identify.  (See  also  W90- 
01750)  (Friedmann-PTT) 
W90-01762 


OZONE  OXIDATION  PRODUCTS:  IMPLICA- 
TIONS FOR  DRINKING  WATER  TREAT- 
MENT. 

Rice  International  Consulting  Enterprises,  Ashton, 

MD. 

R.  G.  Rice. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  153-170,  1989.  1  fig,  1  tab,  41 

ref. 

Descriptors:  'Drinking  water,  'Potable  water, 
'Water  treatment,  'Water  chemistry,  'Ozonation, 
'Ozone,  Chlorination,  Chlorine,  Water  quality 
control,  Filtration,  Flocculation,  Oxidation. 

Implications  for  water  treatment  with  ozone  is 
reviewed  through  a  retrospective  examination  of 
the  literature.  Combining  prefiltration  ozone  oxida- 
tion with  primary  disinfection  in  the  same  treat- 
ment step  will  eliminate  the  need  for  postfiltration 
primary  disinfection  with  ozone,  chlorine,  or  chlo- 
rine dioxide.  Consequently,  only  a  secondary  disin- 
fectant will  be  required.  In  the  case  of  chlorine, 
this  will  result  in  lower  concentrations  of  THMs 
and  other  halogenated  organics.  Low-level  ozona- 
tion (0.5-1.5  mg/L  applied  ozone  dosages)  appar- 
ently can  produce  low  levels  of  mutagenicity. 
Higher  ozone  dosages  produce  waters  containing 
no  mutagenicity.  Although  the  aldehydes  formed 
upon  ozonation  are  not  readily  removed  from  solu- 
tion by  flocculation/filtration,  they  are  readily  de- 


composed biologically  to  C02  and  water  in  sand 
filters  (provided  no  residual  disinfection  is  present) 
or  GAC  filter/adsorbers.  If  bromide  ion  is  present 
in  water  being  ozonated,  brominated  organic  mate- 
rials can  be  produced,  as  a  result  of  oxidation  of 
bromide  ion  to  hypobromite  ion.  Chlorine  and 
chlorine  dioxide  also  are  known  to  oxidize  bromide 
ion  similarly.  Once  produced,  halogenated  organ- 
ics are  difficult  to  remove.  Ozonation  of  the  insec- 
ticides parathion  and  malathion  produces  paraoxon 
and  malaoxon,  respectively,  which  are  at  least  as 
toxic  as  the  initial  thions.  Continued  ozonation, 
however,  oxidizes  these  intermediates  further,  pro- 
ducing innocuous  ultimate  oxidation  products.  (See 
also  W90-01750)  (Friedmann-PTT) 
W90-01763 


FORMATION  OF  AROMATIC  POLYMERS 
DURING  THE  OZONATION  OF  ENZYMATIC 
OXIDATION  OF  WATERS  CONTAINING  PHE- 
NOLIC COMPOUNDS. 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

J.  Duguet,  A.  Bruchet,  B.  Dussert,  and  J. 

Mallevialle. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  171-184.  1989.  10  fig,  2  tab,  12 

ref. 

Descriptors:  'Aromatic  compounds,  'Organic 
compounds,  'Water  treatment,  'Phenols,  'Ozona- 
tion, 'Polymers,  Chemical  properties,  Ozone,  En- 
zymes, Drinking  water,  Chlorination,  Water  qual- 
ity control. 

Natural  or  synthetic  organic  compounds  are  usual- 
ly present  in  raw  waters  at  low  concentrations 
(ng/L  to  micrograms/L).  Even  at  low  concentra- 
tions, these  compounds  may  cause  taste  and  odor 
problems  or  present  a  health  risk.  Many  studies 
concerning  the  ozonation  of  these  compounds  have 
focused  on  means  of  opening  the  aromatic  rings, 
but  little  work  has  focused  on  polymerization  of 
ozone.  The  polymerization  effects  obtained  by 
ozonation  or  compared  with  those  of  enzymatic 
reaction  (HRP-H202)  on  a  chlorinated  phenol,  the 
2,4-dichlorophenol.  It  was  found  that  whatever  the 
initial  concentrations  of  2,-4-dichlorophenol  (2,4- 
DCP),  the  elimination  is  better  than  95%  for  low- 
ozone  doses  or  enzymatic  activities  corresponding 
to  small  quantities  of  enzyme  (10  units/mg  of 
DCP).  Under  these  conditions,  2,4-DCP  is  re- 
moved following  an  oxidative  coupling  pathway  as 
shown  by  different  analysis  techniques.  This  po- 
lymerization is  characterized  by  the  formation  of 
quantities  of  insoluble  compounds  (25%  to  45% 
for  100  mg/L  initial  concentration  of  2,4-DCP) 
easily  removed  by  classical  treatments,  and  soluble 
compounds  that  have  apparent  molecular  weights, 
for  the  most  part,  below  5000  daltons.  (See  also 
W90-01750)  (Friedmann-PTT) 
W90-01764 


BY-PRODUCTS  FROM  OZONATION  AND 
PHOTOLYTIC  OZONATION  OF  ORGANIC 
POLLUTANTS  IN  WATER:  PRELIMINARY 
OBSERVATIONS. 

Illinois  State  Water  Survey  Div.,  Champaign. 
G.  R.  Peyton,  C.  S.  Gee,  M.  A.  Smith,  J.  Brandy, 
and  S.  W.  Maloney. 

IN:  Biohazards  of  Drinking  Water  Treatment, 
Lewis  Publishers,  p   185-200,   1989.  7  fig,  22  ref. 

Descriptors:  'Water  chemistry,  'Ozonation, 
'Water  treatment,  'Oxidation,  'Organic  com- 
pounds, 'Organic  wastes.  Water  quality  control, 
Drinking  water,  Potable  water. 

A  experimental  procedure  for  the  identification  of 
oxidation  by-products  seen  with  ozonation  and 
photolytic  ozonation  is  described.  The  feedback 
relationship  between  the  model  development  and 
product  identification  studies  is  described.  It  was 
found  that  carbonyl  compounds  formed  as  prod- 
ucts of  oxidation  reactions  can  react  with  hydro- 
gen peroxide,  which  is  frequently  present  in  such 
ozonation  systems,  to  establish  an  equilibrium  be- 
tween parent  compounds,  significant  amounts  of 
hydroxyhydroperoxide,  and  more  complex  peroxi- 
dic  products.  The  results  indicate  that  peroxidic 
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products  should  be  looked  for  in  reaction  mixtures 
from  advanced  oxidation  processes.  There  may  be 
health  implications,  especially  where  drinking 
water  would  be  consumed  immediately  following 
treatment,  as  might  be  the  case  in  a  residential 
point-of-use  treatment  system.  Also,  it  was  found 
that  phenylhydrazine  derivatives  of  carbonyl  com- 
pounds are  oxygen-sensitive.  Appropriate  precau- 
tions should  be  taken  in  the  analysis  of  such  com- 
pounds. Preliminary  data  on  two  model  com- 
pounds whose  peroxy  radicals  do  not  easily  elimi- 
nate superoxide  indicate  that  the  postulated  tetrox- 
ide  intermediate  is  useful  in  explaining  the  stable 
by-products  that  are  formed  in  photolytic  ozona- 
tion experiments.  (See  also  W90-01750)  (Fried- 
mann-PTT) 
W90-01765 


APPLICATION  OF  CLOSED  LOOP  STRIP- 
PING AND  XAD  RESIN  ADSORPTION  FOR 
THE  DETERMINATION  OF  OZONE  BY- 
PRODUCTS FROM  NATURAL  WATER. 

California  Univ.,  Los  Angeles. 

W.  H.  Glaze,  M.  Koga,  E.  C.  Ruth,  and  D. 

Cancilla. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  201-210,  1989.  6  fig,  2  tab,  9 

ref. 

Descriptors:  *Pollutant  identification,  *Ozone, 
*Resins,  'Organic  compounds,  'Adsorption, 
*Water  analysis,  Sampling,  Water  supply,  Ozona- 
tion, Water  quality  control.  Gas  chromatography, 
Mass  spectrometry. 

Ozone-produced  by-products  found  in  water  sam- 
ples taken  from  the  Los  Angeles  Aqueduct  Filtra- 
tion Plant  were  evaluated.  The  use  of  Closed  Loop 
Stripping  Analysis  (CLSA)  and  XAD-4/8  resin 
adsorption  methods  for  the  isolation  of  by-prod- 
ucts present  in  water  is  demonstrated.  Water  sam- 
ples were  analyzed  by  the  CLSA  method.  In  the 
raw  aqueduct  water,  straight-chain  aldehydes  (C9- 
Cll)  were  commonly  observed  with  nonanal  and 
decanal  being  the  most  abundant.  Also,  2-ethylhex- 
anol  and  geranylacetone  were  present.  After  ozon- 
ation, the  concentration  of  strippable  aldehydes 
increased,  the  major  by-product  being  heptanal. 
Analysis  of  the  finished  water  showed  a  lower 
concentration  of  strippable  compounds  compared 
to  the  ozonated  sample.  With  the  XAD-4/8,  each 
component  was  identified  through  comaprison  of 
library  spectra  or,  when  available,  through  mass 
spectra  and  gas  chromatography  retention  data  of 
authentic  standards.  The  concentration  of  most 
fatty  acids  was  found  increase  after  ozonation, 
while  concentration  of  the  naturally  occurring 
fatty  acids,  C14,  C16,  C18,  and  C20  decreased. 
Fatty  acid  extraction  efficiency  was  about  20%, 
about  7%  for  phenol-d5,  and  85%  for  naphthalene- 
d8.  (See  also  W90-01750)  (Friedmann-PTT) 
W90-01766 


ROLE  OF  GRANULAR  ACTIVATED  CARBON 
IN  THE  REDUCTION  OF  BIOHAZARDS  IN 
DRINKING  WATER. 

Cincinnati   Univ.   Medical   Center,  OH.   Dept.   of 

Environmental  Health. 

M.  W.  Tabor. 

IN:    Biohazards    of   Drinking    Water   Treatment, 

Lewis  Publishers,  p  213-233,  1989.  9  fig,  2  tab,  50 

ref.    USPS-NIEHS    Grant    ES00159,    U.S.    EPA 

Grant  CR808603,  NSF  Grant  PCM-82  19912. 

Descriptors:  'Drinking  water,  'Potable  water, 
'Water  treatment,  'Activated  carbon,  'Organic 
compounds,  Gas  chromatography,  Mass  spectrom- 
etry, Mutagenicity,  Carbon,  Water  quality  control, 
Chemical  properties. 

Residue  organics  isolated  from  granular-activated 
carbon  (GAC)  used  extensively  for  water  treat- 
ment, was  examined  using  high-performance  gas 
chromatography  and  mass  spectrometry.  Results 
showed  that  treatment  of  water  with  GAC  effi- 
ciently and  preferentially  removed  mutagens  rela- 
tive to  other  chemicals,  that  made  up  the  water 
total  organic  carbon,  and  this  removal  was  shown 
to  continue  long  after  the  percent  of  total  organic 
carbon  reduction  reached  a  steady  state.  The  most 
significant    residue   isolated   from   the  GAC  were 


two  distinct  fractions  of  1  A  1 00  direct-acting  muta- 
gens, one  of  which  was  labile  in  terms  of  loss  ol 
bioactivily  whereas  the  other  was  stable  This  led 
to  the  application  of  a  previously  reported  method 
to  the  stabilization  of  the  labile  mutagens  as  NTP- 
adducts  The  adducts  were  separated,  and  one  was 
tentatively  identified  as  a  N-(2,6-diethylphenyl)-N- 
methoxymethylacetamide-NTP  adduct.  I  his 
adduct  would  indicate  the  presence  of  a  derivative 
related  to  an  herbicide  known  not  lo  be  mutagenic 
in  Salmonella  bioassays.  GAC  is  shown  to  be  a 
viable  method  for  removing  biohazardous  organics 
from  water.  (See  also  W90-01750)  (Friedmann- 
PTT) 
W90-01767 


OXIDATION  OF  PHENOL  ON  GRANULAR 
ACTIVATED  CARBON. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

L.  S.  Chin,  R.  A.  Larson,  and  V.  L.  Snoeyink. 

IN:    Biohazards    of   Drinking    Water   Treatment, 

Lewis  Publishers,  p  235-242,   1989.  7  fig,   11  ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Oxidation,  'Phenols,  'Activated  carbon,  Water 
quality  control,  Adsorption,  Organic  compounds, 
Chemical  properties,  Carbon. 

In  drinking  water  treatment,  granular  activated 
carbon  (GAC)  is  widely  used  to  remove  hydro- 
phobic organic  substances  because  of  its  high  ad- 
sorptive  capacity.  It  is  shown  GAC  is  able  to 
promote  the  oxidation  of  phenol  adsorbed  from 
aqueous  solution.  2,2'-dihydroxybiphenyl  and  4- 
hydroxydiphenyl  ether  were  the  predominant 
products.  The  product  yield  was  significantly  de- 
pendent on  the  reaction  pH  and  phenol  adsorption. 
The  presence  of  fulvic  acid  inhibited  the  formation 
of  phenolic  dimers  and  favored  C-O  dimer  produc- 
tion. (See  also  W90-01750)  (Friedmann-PTT) 
W90-01768 


MICROBIOLOGY  OF  GRANULAR  ACTIVAT- 
ED CARBON  USED  IN  THE  TREATMENT  OF 
DRINKING  WATER. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

G.  A.  McFeters,  A.  K.  Camper,  D.  G  Davies,  S. 
C.  Broadway,  and  M.  W.  LeChevallier. 
IN:    Biohazards    of   Drinking    Water    Treatment, 
Lewis  Publishers,  p  243-254,  1989.  2  fig,  2  tab,  36 
ref.  US  EPA  Grant  CR  810015. 

Descriptors:  'Drinking  water,  'Potable  water, 
'Water  treatment,  'Activated  carbon,  'Bacteria, 
'Human  pathogens,  Disinfection,  Water  quality 
control.  Enteric  bacteria,  Microorganisms,  Water 
quality,  Coliforms. 

Granular  activated  carbon  (GAC)  is  widely  used 
to  control  taste  and  order  problems  arising  from  a 
variety  of  sources  in  drinking  water.  THe  same 
properties  that  make  it  an  ideal  medium  for  the 
adsorption  of  chemicals,  however,  also  promote 
the  colonization  and  growth  of  many  types  of 
bacteria.  Findings  of  a  four-year  study,  designed  to 
determine  whether  enteric  pathogenic  bacteria  can 
colonize  and  survive  GAC,  the  susceptibility  of  the 
bacteria  to  disinfection,  and  incidence  of  GAC 
bacterial  breakthrough  in  drinking  water,  are  sum- 
marized. It  was  found  that  HPC  and  coliform 
bacteria  colonize  operational  GAC  filters,  and 
populated  particles  are  released  even  from  proper- 
ly maintained  filters  in  drinking  water.  GAC-at- 
tached  bacteria  were  not  susceptible  to  chlorine 
levels  commonly  used  to  disinfect  potable  water. 
Enteric  pathogens  can  colonize  GAC  and  persist 
for  a  varied  amount  of  time  depending  upon  the 
indigenous  HPC  population  present.  Penetration  of 
populated  carbon  fines  through  the  treatment  bar- 
riers was  related  to  increased  flow  rate,  bed  depth 
of  GAC  filters,  and  decreased  applied  water  qual- 
ity. (See  also  W90-01750)  (Friedmann-PTT) 
W90-01769 


BIODEGRADATION   PROCESSES   TO   MAKE 
DRINKING  WATER  BIOLOGICALLY  STABLE. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 


li    1.   Kittmann 

IN     Biohazardl    Ol    I  linking    Water    Treatment, 

Lewis  Publishers,  p  257-263,  1989  28  ref 

Descriptors  'Drinking  water,  'Potable  water, 
•Water  treatment,  'Biodegradation,  'Biochemis- 
try, Chemical  properties,  Organic  compound!, 
Degradation,  Organic  wastes,  Aerobic  treatment. 

The  biological  processes  used  to  make  biologically 
stable  drinking  water  stable  are  reviewed.  When  a 
water  is  biologically  stable,  it  is  free  from  organic 
and  inorganic  constituent*  that  can  biodegrade  in 
the  distribution  system  This  stability  means  that 
excessive  chlonnalion  need  not  be  practiced,  there- 
by abating  the  formation  of  THMs  TOX,  tastes, 
odors,  and  odors  that  are  associated  with  chlonna- 
tion.  The  main  inorganic  source  of  biological  insta- 
bility is  ammonia  nitrogen,  and  it  seldom  is  found 
at  more  than  3  mg  N/L.  However,  concentrations 
as  small  as  0.25  mg  N/L  present  significant  prob- 
lems of  instability.  Fortunately,  biological  treat- 
ment is  capable  of  reducing  NH4(  -r  )-N  concentra- 
tion to  0.01  mg  N/L  or  lower.  The  other  major 
source  of  biological  instability  is  biodegradable 
organic  matter.  Although  the  dissolved  organic 
carbon  (DOC)  of  most  water  supplies  varies  from 
1  mg  C/L  to  10  mg  C/L,  the  easily  degradable 
portion  usually  is  only  a  small  fraction  of  the 
DOC.  The  most  important  aspects  of  biological 
treatment  for  preparation  of  a  biologically  stable 
water  include  biofilm  type  processes,  use  of  a 
multiple-substrate  system,  and  use  of  aerobic  bio- 
logical treatment  processes.  (See  also  W90-01750) 
(Friedmann-PTT) 
W90-01770 


NEW  HALAMINE  WATER   DISINFECTANTS. 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 

S.  D.  Worley,  D.  E.  Williams,  S.  B.  Barnela,  and 

L.  J.  Swango. 

IN:    Biohazards    of   Drinking    Water    Treatment, 

Lewis  Publishers,  p  271-287,  1989.  10  fig,  4  tab,  17 

ref.  US  Air  Force  Contract  DAMD  17-82-C-2257. 

Descriptors:  'Water  treatment,  'Disinfection,  'Or- 
ganic compounds,  'Drinking  water,  'Water  qual- 
ity control,  Water  quality,  Potable  water 

There  is  a  definite  need  for  a  new  water  disinfect- 
ant which  exhibits  long-term  stability  and  does  not 
react  appreciably  with  organic  impurities  in  water 
to  form  toxic  trihalomethanes.  Five  N-halamine 
compounds  were  compared  as  stable  disinfectants 
for  water  application.  It  was  found  that  N-halooxa- 
zolidinones  and  N,N'-dihaloimidazolidinones  rep- 
resent useful  new  classes  of  disinfectants  for  water 
application.  The  great  stability  of  these  compounds 
renders  them  particularly  useful  for  disinfection 
applications  for  which  contact  time  is  not  of  pri- 
mary importance.  Such  applications  include  cool- 
ing towers,  air  conditioning  systems,  swimming 
pools,  and  hot  tubs.  The  compound  ABC  (1- 
bromo-3-chloro-4,4,5,5-tetramethyl-2- 
imidazolidinone)  is  recommended  as  best  for  most 
applications  because  fo  its  rapid  initial  disinfection 
from  the  bromine  moiety  and  slower,  long-term 
disinfection  from  the  chlorine  moiety.  (See  also 
W90-01750)  (Friedmann-PTT) 
W90-01772 


REMOVAL  OF  NITRATE  FROM  GROUND- 
WATER BY  A  DIAPHRAGM  PROCESS  WITH 
SIMULTANEOUS  REMOVAL  OF  THE  CON- 
CENTRATES PRODUCED  WITH  LITTLE  RES- 
IDUE (NITRATENTFERNUNG  AUS  GRUND- 
WAESSERN  DURCH  MEMBRANVERFAHREN 
BEL  GLEICHZEITIGER,  RUECKSTAND- 
SARMER  ENTSORGUNG  DER  ANFALLEN- 
DEN  KONZENTRATE). 

Technische  Hochschule  Aachen  (Germany,  F.R). 
Fakultaet  fuer  Maschinenwesen. 
W.  Kopp. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
81014/GAR,  Price  codes:  E14  in  paper  copy.  Jan- 
uary 16,  1987.  199p,  140  fig.  42  tab,  99  ref,  I 
append.  No  English  summary. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  *Water  treatment,  'Membrane  proc- 
esses, 'Nitrates,  'Nitrogen  removal,  Reverse  os- 
mosis, Groundwater  pollution,  Groundwater, 
Electrodialysis. 

Groundwater  is  endangered  by  a  rising  nitrate 
content  (waste  water,  precipitation,  artificial  fertil- 
izers, liquid  manure).  If  one  cannot  keep  within  the 
nitrate  limits  by  dilution  with  water  low  in  nitrates 
or  by  obtaining  water  from  other  sources,  then 
cheap,  safe  processes  for  reducing  and  removing 
the  nitrates  must  be  introduced.  The  aim  of  this 
scientific  work  was  therefore  to  examine  whether 
diaphragm  processes  are  suitable  for  reducing  the 
nitrate  content.  Reverse  osmosis  for  removing  ni- 
trates is  considered  first  (basis,  pretreatment  of 
water,  pilot  plant,  results  of  experiments,  design  of 
a  large  plant,  judging  small  plants  for  treating 
water  domestically).  The  structural,  functional  and 
capacity  characteristics  of  the  electrodialysis  proc- 
ess and  with  the  combination  of  reverse  osmosis  to 
achieve  a  higher  water  yield  is  then  considered. 
Finally,  the  evaporation  process  for  removal  of 
concentrates  produced  with  little  residue  and  vari- 
ous treatment  concepts  are  compared  with  one 
another.  (Author's  Abstract) 
W90-01784 


5G.  Water  Quality  Control 


DESIGN    OF    A    DIVERSION    SYSTEM    TO 
MANAGE  THE  FIRST  FLUSH. 

Virginia  Polytechnic  Inst.,   Blacksburg.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-00965 


CHANGES   IN   STRATIFICATION   IN   ONON- 
DAGA LAKE,  NEW  YORK. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-0O974 


MANAGING  GROUND  WATER  QUALITY  IN 
RELATION  TO  AGRICULTURAL  ACTIVITIES. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

W.  L.  Magette,  A.  Shirmohammadi,  B.  V.  Lessley, 
and  R.  A.  Weismiller. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  599-606,  June  1989.  1  fig,  35  ref. 

Descriptors:  'Water  pollution  control,  'Ground- 
water management,  'Groundwater  quality,  'Agri- 
cultural runoff,  'Environmental  policy,  Modeling, 
Geographic  information  systems. 

Groundwater  quality  is  an  environmental  issue  of 
national  concern.  Agricultural  activities,  because 
they  involve  large  land  areas,  often  are  cited  as  a 
major  contributor  of  groundwater  contaminants.  It 
appears  that  some  degree  of  groundwater  contami- 
nation from  agricultural  land  use  is  inevitable,  es- 
pecially where  precipitation  exceeds  evapotran- 
spiration.  For  this  reason,  and  because  agriculture 
differs  significantly  from  point  sources  of  pollu- 
tion, farmers,  policy  makers,  and  scientists  need 
alternative  management  strategies  by  which  to 
protect  groundwater.  Mathematical  models  cou- 
pled to  geographic  information  systems  to  form 
expert  systems  can  be  important  management  tools 
for  both  policy  makers  and  agricultural  producers. 
An  expert  system  can  provide  farmers,  researchers, 
and  environmental  managers  with  information  by 
which  to  better  manage  agricultural  production 
systems  to  minimize  groundwater  contamination. 
Significant  research  is  necessary  to  perfect  such  a 
system,  necessitating  interim  groundwater  manage- 
ment strategies  that  include  not  only  a  strong  re- 
search program,  but  educational  and  public  policy 
components  as  well.  (Author's  abstract) 
W90-OO975 


WATER  QUALITY  AND  MACROINVERTE- 
BRATE  POPULATIONS  BEFORE  AND  AFTER 
A  HAZARDOUS  WASTE  CLEANUP. 

Ball  State  Univ.,  Muncie,   IN.   Dept.  of  Natural 


Resources. 

H.  F.  Siewert,  C.  J.  Miller,  and  B.  G.  Torke. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  685-689,  June  1989.  7  tab,  21  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  quality, 
'Hazardous  wastes,  'Water  pollution  treatment, 
'Cleanup,  'Species  diversity,  'Macroinvertebrates, 
Indiana,  Dissolved  solids,  Cleanup  operations. 

Water  samples  and  macroinvertebrates  were  col- 
lected from  Finley  Creek,  Indiana,  both  before  and 
two  years  after  the  cleanup  of  a  nearby  hazardous 
waste  site.  Water  quality  constituents  were  com- 
pared between  years.  Below  the  disposal  site 
higher  concentrations  of  constituents  were  found 
before  and  after  the  cleanup.  However,  two  years 
after  the  cleanup,  an  improvement  of  water  quality 
was  observed.  Total  dissolved  solids  decreased  by 
52%  and  macroinvertebrate  taxa  increased  by 
44%.  (Author's  abstract) 
W90-00984 


METHODS  AND  EXPERIENCES  OF  MONI- 
TORING AMMONIA,  NITRATE,  CARBON  DI- 
OXIDE, PHOSPHORUS  AND  CHLORO- 
PHYLL-A  IN  WATER  POLLUTION  CONTROL 
OF  RUNNING  WATERS  (MOGLICHKEITEN 
UND  ERFAHRUNGEN  MIT  MEBSTATIONEN 
AN  FLIEBGEWASSERN,  INSBESONDERE 
DER  KONTINUIERLICHEN  ERFASSUNG 
VON  AMMONIUM,  NITRAT,  KOHLENSTOFF- 
DIOXID,  0-PHOSPHAT  UND  CHLORO- 
PHYLL-A). 

Bayerische    Landesanstalt    fuer    Wasserforschung, 
Munich  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00985 


STOCHASTIC  PHOSPHOROUS  MODEL  FOR 
ONONDAGA  LAKE. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-01000 


FEDERAL  REGULATION  OF  AGRICULTUR- 
AL DRAINAGE  ACTIVITY  IN  PRAIRIE  POT- 
HOLES: THE  EFFECT  OF  SECTION  404  OF 
THE  CLEAN  WATER  ACT  AND  THE  SWAMP- 
BUSTER  PROVISIONS  OF  THE  1985  FARM 
BILL. 
S.  L.  Hofer. 

South  Dakota  Law  Review,  Vol.  33,  No.  3,  p  511- 
527,  1988.  162  ref. 

Descriptors:  'Prairies,  'Wetlands,  'Potholes, 
'Drainage,  'Agriculture,  'Water  pollution  con- 
trol, 'Environmental  policy,  'Legal  aspects,  'Reg- 
ulations, 'Legislation,  Clean  Water  Act,  Food  Se- 
curity Act,   Farm   Bill,   Swampbuster  provisions. 

Draining  prairie  potholes  was  once  a  relatively 
simple  task,  the  only  prerequisites  being  a  neigh- 
bor's permission  and  the  proper  equipment.  Chang- 
ing public  and  private  views  toward  the  conserva- 
tion of  these  prairie  wetlands,  however,  have  re- 
sulted in  federal  regulation  and  restriction  of  agri- 
cultural drainage  activities.  Section  404  of  the 
Clean  Water  Act  and  the  swampbuster  provisions 
of  the  Food  Security  Act  of  1985  were  enacted  to 
preserve  wetlands  from  being  converted  to  agricul- 
tural use.  The  swampbuster  provisions  discourage 
converting  prairie  potholes  and  other  wetlands  for 
agricultural  production  by  essentially  imposing 
economic  sanctions  on  the  farmers  who  expand 
their  acreage  under  cultivation  by  converting  wet- 
lands for  agricultural  purposes.  Both  regulatory 
measures  provide  vehicles  through  which  drainage 
can  be  accomplished  if  it  is  economically  logical 
for  a  farmer  to  do  so.  Arguably,  draining  a  singular 
prairie  pothole  will  not  impair  the  public  benefits 
of  the  nation's  wetlands.  The  cumulative  effect  of 
such  numerous  piecemeal  changes  in  the  wetlands 
over  the  previous  hundred  years  permits  a  strong 
argument  that  draining  prairie  potholes  should  be 
allowed  only  in  limited  situations.  (Sand-PTT) 
W90-01008 


Water  Quality  Control — Group  5G 

DRASTIC  APPROACH  TO  CONTROLLING 
GROUNDWATER  POLLUTION. 

L.  Ng. 

Yale  Law  Journal,  Vol.  98,  No.  4,  p  773-791,  1989. 

118  ref 

Descriptors:  'Regulations,  'Water  pollution  con- 
trol, 'Groundwater  pollution,  Legal  aspects,  Leg- 
islation, Statistical  methods. 

Groundwater  contamination  is  an  environmental 
issue  of  greatest  importance,  but  current  federal 
and  state  efforts  to  protect  groundwater  describe  a 
patchwork  of  activities  and  programs  that  is  not 
adequate  to  the  task.  The  most  crucial  factors  in 
determining  groundwater  pollution  potential-those 
described  by  the  acronym,  DRASTIC-consist  of 
depth  to  water,  recharge,  aquifer  media,  soil 
media,  topography,  impact  of  the  vadose  zone,  and 
conductivity  of  the  aquifer.  The  DRASTIC  rela- 
tive ranking  scheme  uses  a  combination  of  weights 
and  ratings  to  produce  a  numerical  value,  called 
the  DRASTIC  Index,  which  allows  for  the  rank- 
ing of  areas  according  to  groundwater  contamina- 
tion vulnerability.  The  system  optimizes  the  use  of 
existing  data,  thus  minimizing  the  need  for  costly 
and  time-consuming  geologic  and  hydrologic  sur- 
veys, and  provides  an  evaluation  which  can  be 
used  to  direct  resources,  waste  disposal,  and  land 
use  activities.  The  proposed  modified  effluent 
charge  approach  would  establish  a  coordinated 
framework  for  national  groundwater  protection 
efforts  to  increase  incentives  for  groundwater  pol- 
lution prevention.  While  some  discharges  may 
never  affect  groundwater,  the  use  of  the  proposed 
effluent  charge  system  would  create  a  continuing 
incentive  for  dischargers  to  develop  low-cost 
abatement  strategies.  The  proposed  approach  is  a 
pragmatic  one,  founded  on  the  pressing  need  to 
prevent  the  practically  irreversible  destruction  of 
crucial  groundwater  resources.  (Sand-PTT) 
W90-01009 


COMPARING  OPTIONS  FOR  IMPROVING 
DISSOLVED  OXYGEN  BELOW  HYDROPOW- 
ER  DAM. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
B.  R.  Kim,  and  C.  E.  Bohac. 

Journal  of  Energy  Engineering  JLEED9,  Vol. 
115,  No.  2,  p  63-77,  Aug  89.  6  fig,  4  tab,  25  ref. 

Descriptors:  'Water  quality  management,  'Envi- 
ronmental effects,  'Dam  effects,  'Hydroelectric 
plants,  'Dams,  'Dissolved  oxygen,  'Aeration, 
Turbines,  River  flow,  Model  studies,  Simulation, 
Oxygen  injection  systems,  Fort  Patrick  Henry 
Dam,  Tennessee. 

Many  existing  dams  will  have  to  address  issues  of 
minimum  dissolved  oxygen  concentration  and  min- 
imum flow  before  they  can  be  relicensed.  All  new 
hydropower  applications  also  must  address  such 
issues.  Although  technology  has  been  developed  to 
reaerate  hydropower  releases,  trade-offs  exist  be- 
tween oxygen  levels  in  the  release  and  the  mini- 
mum flow  provided  in  relation  to  downstream 
assimilative  capacity.  A  case  history  of  the  Fort 
Patrick  Henry  Dam  in  Tennessee,  beginning  with 
the  development  of  the  aeration  technology  fol- 
lowed by  the  analysis  of  the  impacts  of  increased 
dissolved  oxygen  concentration  and  river  flow  on 
assimilative  capacity,  is  presented.  Testing  of  both 
in-reservoir  oxygen  injection  systems  and  turbine 
aeration  systems  is  described.  A  modified  Streeter- 
Phelps  model  was  used  to  evaluate  the  effective- 
ness of  aerating  the  releases  and  increasing  the 
minimum  flows  from  the  dam.  The  effects  of  re- 
ducing municipal  and  industrial  waste  load  on  dis- 
solved oxygen  concentration  were  also  compared 
to  the  effects  of  aerating  the  releases  and  changing 
minimum  river  flow.  For  this  particular  use,  in- 
creasing minimum  flows  was  found  to  be  one  of 
the  most  attractive  alternatives  for  increasing  the 
minimum  dissolved  oxygen  concentration  predict- 
ed in  the  river.(Author's  abstract) 
W90-01038 


IMPROVING      SOUTHERN      CALIFORNIA'S 
COASTAL  WATERS. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Southern     California     Coastal     Water     Research 

Project  Authority,  long  Beach. 

H.  Schafer. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,   Vol.   61,   No.   8,   p    1394-1401,   August 

19X9.  6  fig,  27  ref. 

Descriptors:  *Sludge  disposal,  "Ocean  dumping, 
♦Wastewater  outfall,  *Water  pollution  prevention, 
♦Legislation,  *California,  'Coastal  waters,  DDT, 
Polychlorinated  biphenyls,  Heavy  metals,  Cadmi- 
um, Chromium,  Zinc,  Copper,  Municipal 
wastewater,  Wastewater  facilities,  Beach  contami- 
nation. 

During  the  first  half  of  this  century,  raw  screened 
domestic  and  industrial  wastes  were  discharged  to 
coastal  waters  with  little  or  no  effective  regulation. 
Harbor  and  near-shore  discharges  were  tolerated 
for  years  as  long  as  coastal  discharge  sites  were 
remote  from  population  centers  and  human  activi- 
ty. One  of  the  population  centers  that  took  advan- 
tage of  the  available  deep  open  ocean  waters  for 
wastewater  disposal  was  the  Southern  California 
coastal  region.  This  caused  both  bacterial  and 
chemical  contamination  of  ocean  water  and  beach- 
es. The  waters  off  the  coast  of  Southern  California 
have  had  the  highest  chlorinated  hydrocarbon 
levels  of  any  open  coastal  areas  for  the  last  40 
years.  Legislation  passed  in  1966  (the  Porter-Co- 
logne Act)  gave  the  Water  Quality  Control  Boards 
adequate  power  to  control  waste  discharges.  In 
1972,  California  adopted  the  State  Ocean  Plan,  the 
first  of  its  kind  in  the  nation,  that  provided  guid- 
ance to  the  Regional  Boards  for  regulation  of 
industrial  and  municipal  discharges  to  coastal 
waters.  Improved  wastewater  treatment  facilities, 
the  termination  of  ocean  disposal  of  sludges  in  1987 
and  decreases  in  ocean  emissions  have  all  com- 
bined to  result  in  improved  ocean  water  quality.  . 
Emissions  of  DDT,  PCBs,  and  heavy  metals  have 
all  decreased  despite  an  increase  in  flow.  Com- 
bined inputs  of  cadmium(30%),  chromium  (28%), 
copper  (33%),  and  zinc  (22%)  are  expected  to 
decrease  because  ocean  disposal  of  sludge  through 
the  Los  Angeles  County  outfall  was  discontinued 
in  November  1987.  Because  this  sludge  outfall  was 
not  a  major  source  of  chlorinated  hydrocarbons,  its 
elimination  will  only  reduce  the  combined  input  of 
DDT  by  2%  and  PCBs  by  1%.  (Peters-PTT) 
W90-01046 


CONTROL    STRATEGIES    FOR    COMBINED 
SEWER  OVERFLOW. 

Piper  and  Marbury,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-01047 


WASTE    DISPOSAL    AND    GROUNDWATER 
MANAGEMENT. 

Binnie  and  Partners,  Redhill  (England). 
For  primary  bibliographic  entry  see  Field  5E 
W90-01078 


MANAGEMENT  AND  CONTROL  OF  URBAN 
RUNOFF  QUALITY. 

Middlesex  Polytechnic,  Enfield  (England).  Urban 
Pollution  Research  Center. 
J.  B.  Ellis. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  2,  p  116-124 
April  1989.  2  fig,  1  tab,  20  ref. 

Descriptors:  *Water  quality  management,  *Water 
quality  control,  *Urban  runoff,  *Sewer  systems, 
♦Catchment  areas,  'Drainage  programs,  'Urban 
drainage.  Outfall  sewers,  Rainfall-runoff  relation- 
ships. Management  planning,  Economic  efficiency, 
Legislation,  Social  aspects,  Storm  runoff,  Storm- 
overflow  sewers,  Water  pollution  control. 

The  design,  operation,  and  management  of  urban 
sewerage  systems  need  to  identify  the  best  invest- 
ment profiles  for  catchment  drainage  management 
which  extends  from  the  point  of  rainfall  to  the 
pom!  of  outfall  in  order  to  provide  maximum  bene- 
fit and  protection  for  both  customer  and  environ- 
ment There  can  be  no  doubt  that  strategic  urban 
hmenf  management  which  would  result  in  a 
cost-effective,  planned  private/public  expenditure 


profile,  is  now  technically  feasible  1  he  outstand- 
ing, but  nevertheless  real,  difficulties  which  remain 
in  achieving  lliis  objective  are  predominantly  insti- 
tutional and  organizational  issues  although  there 
are  many  legislative  and  social  issues  that  will 
require  addressing  It  is  recommended  that  effec- 
tive source  control  procedures  for  slormwater 
runoff  control  must  form  the  basis  for  best  practi- 
cal options  for  achieving  integrated  pollution  con- 
trol in  urban  catchments  (Fish-PTT) 
W90-01079 


IMPACT    OF     FLUE-GAS     DESULPHURIZA- 
TION  ON  THE  WATER  ENVIRONMENT. 

Environmental  Sciences  Ltd.,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-01088 


CONTROL  OF  POLLUTION  ACT  1974,  PART 
II  REGISTERS -PROMOTING  THE  PUBLIC 
INTEREST  (ABRIDGED). 

Hull  Univ.  (England).  School  of  Law. 
T.  P.  Burton. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  260-261,  June 
1989.  1  ref. 

Descriptors:  ♦Water  quality  management,  4Water 
pollution  control,  ♦Information  systems,  ♦Industri- 
al wastewater,  ♦Public  participation,  Wastewater 
treatment,  Legislation,  Public  rights,  Legal  aspects, 
England. 

Under  the  U.K.'s  Control  of  Pollution  Act  1974, 
Part  II  the  water  authorities  (WAs)  are  required  to 
maintain  registers  of  information  relating  to  indus- 
trial and  sewage  effluent  discharge  consents.  As  of 
1  August  1985,  the  registers  were  required  to  be 
available  for  public  inspection  at  all  reasonable 
hours  at  the  principal  offices  of  each  water  author- 
ity. This  legislation  introduces  a  significant  change, 
because  it  provides  access  to  information  which 
previously  was  not  publicly  available  as  of  right. 
Furthermore,  such  information  can  be,  and  has 
been,  used  as  the  basis  for  private  prosecutions 
against  dischargers  who  breach  their  consents.  If 
WA  accountability  is  to  be  meaningful  in  practice, 
members  of  the  public  must  be  able  to  make  use  of 
the  facilities  which  are  designed  for  this  purpose.  It 
is  believed  that  to  date  the  WAs  have  not  been 
sufficiently  comprehensive  and  dynamic  in  their 
approach,  either  in  terms  of  promoting  awareness 
of  the  registers,  or  in  making  the  registers,  and  the 
data  contained  therein,  as  accessible  as  possible.  It 
is  hoped  that,  possibly  by  forming  a  partnership 
with  amenity  groups,  the  interest  of  the  public  to 
utilize  the  registers  can  be  promoted,  and  hence 
the  public  can  achieve  a  meaningful  and  significant 
role  in  the  consent  monitoring  process.  (Fish-PTT) 
W90-01093 


GROUNDWATER  QUALITY  MONITORING  IN 
RELATION  TO  ON-SITE  SANITATION  IN  DE- 
VELOPING COUNTRIES. 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 
C.  F.  Ward. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  295-302,  June 
1989.  2  fig,  2  tab,  7  ref. 

Descriptors:  ♦On-site  waste  disposal,  ♦Groundwat- 
er quality,  'Water  quality  management,  'Monitor- 
ing, 'Developing  countries,  'Waste  disposal,  Sani- 
tary engineering,  Water  resources  development, 
Sampling,  Investment,  Groundwater  pollution. 

Groundwater  quality  monitoring  is  considered  to 
be  an  essential  component  of  any  sanitation  pro- 
gram where  simultaneous  groundwater  abstraction 
and  on-site  waste  disposal  are  proposed.  The  low 
priority  currently  accorded  to  monitoring  pro- 
grams reflects  inexperience  of  monitoring  in  gener- 
al and  consequent  misconceptions  about  the  con- 
tent and  benefits  of  groundwater  quality  monitor- 
ing. Groundwater  quality  monitoring  is  a  requisite 
component  of  all  pilot  sanitation  projects  which 
involve  on-site  disposal  of  human  excreta,  and  it  is 
not  unrealistic  to  expect  groundwater  quality  mon- 


itoring to  be  carried  out  in  relation  to  all  such  pilot 
resource  constraints  inherent  in  de- 
veloping countries  need  not  prohibit 

However,  it  is  important  to  defini 
the  specific  objectives  of  an>  monitoring  ; 
and  to  design  a  sampling  network   appropriate  to 
both  these  objectives  and  the  site  conditio! 
tonng  must  not  be  confused  with  initial  assessment 
of  prevailing  conditions,  nor  with  research  studies, 
for  which  the  aims,  duration,  technical  complexity,' 
and  hence  investment,  are  quite  different    '■'■ 
ing  is  a  process  which  can  evolve  with  increased 
investment  to  address  various  questions  regarding 
the  causes,  nature  and  processes  of  groundwater 
contamination.  (Author's  abstract) 
W90-01098 


THINKING  ABOLT  NONPOINT  SOURCES  Or 
WATER  POLLUTION  AND  SOUTH  IMKOTA 
AGRICULTURE. 

J.  H.  Davidson. 

South  Dakota  Law  Review,  Vol.  34,  No    1    d  20- 

62,  1989.  260  ref. 

Descriptors:  'Nonpoint  pollution  sources,  ♦South 
Dakota,  ♦Agriculture,  ♦Regulations,  ♦Water  law, 
Clean  Water  Act,  Water  quality  standards.  Water 
permits,  Water  treatment,  Effluent  limitations,  Per- 
mits, Pollution  load. 

The  Clean  Water  Act  of  1982  adopted  a  goal  of  no 
pollution   discharges  and   mandated  a   system   of 
technology-based,  state-of-the-art,  effluent  limita- 
tions to  supplement   existing  state   water  quality 
standards.  The  federal  role  in  establishing  water 
pollution   policy  was  made  pre-eminent,  and  the 
states  were  given  the  role  of  enforcement  agents 
This  article  reviews  the  Clean  Water  Act's  posi- 
tions on  nonpoint  water  pollution  concerning  navi- 
gable  waters,   effluent   limitations,    water   quality 
standards,  permit  system  toxic  pollutants,  publicly 
owned  treatment  works,  and  dredge  or  fill  permits. 
The  paper  distinguishes  between  point  and  non- 
point  pollution  sources  and  discusses  the  Federal 
Nonpoint  Source  Control  Program  before  1987.  In 
1987  amendments  to  the  Federal  Nonpoint  Source 
Management  Program  were  added.  These  require 
states  to  submit  assessment  reports  identifying  all 
water   in   the  state   which   cannot   reasonably  be 
expected   to  attain   or  maintain   applicable   water 
quality  standards.  States  must  also  submit  to  the 
EPA  a  management  program  describing  implemen- 
tation on  nonpoint  controls.  States  are  eligible  to 
receive  federal  grants  for  implementation  of  ap- 
proved  management   plans.   Grant   programs  for 
implementing    management    programs,    interstate 
management  conferences,  upgrading  of  section  208 
planning  and  other  provisions  are  discussed.  South 
Dakota's    Soil    Erosion    and    Sediment    Drainage 
Control  Law  is  presented.  South  Dakota's  Depart- 
ment of  Water  and  Natural  Resouces'  prescription 
for  dealing  with  nonpoint  source  pollution  tend  to 
follow   the  norm  of  voluntary  compliance.   Full 
reliance  is  placed  on  the  Soil  Erosion  and  Sediment 
Damage  Control  Law.  Farmers  who  have  highly 
erodible  land  are  adopting  soil  conservation  plans 
in  order  to  comply  with  the  conservation  compli- 
ance provisions  of  the  Food  Security  Act  of  1985. 
As  information  concerning  agriculture  as  a  source 
of  water  pollution  becomes  more  broadly  avail- 
able, it  is  likely  that  there  will  be  more  calls  for 
responsible  land  management.  (Mertz-PTT) 
W90-01105 


TOWARDS  A  NEW  EC-WATERPOLICY. 

L.  Ginjaar. 

Environmental  Policy  and  Law,  Vol.  18.  No.  6,  p 

210-219,  December  1989.  7  ref. 

Descriptors:  'Public  policy,  'European  communi- 
ty, ♦Water  quality  control,  ♦Environmental  protec- 
tion, ♦Water  law,  Single  Act.  Groundwater  man- 
agement. Soil  conservation.  Regulations. 

A  policy  has  been  devised  within  the  European 
Communities  to  protect  the  quality  of  the  aquatic 
environment.  The  Single  Act  of  July  1987  is  con- 
cerned with  the  quality  of  the  environment  and 
aquatic  systems.  Experiences  to  date  with  the  Eu- 
ropean  Communities'   water   policy   can   provide 
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ideas  which  result  in  an  improvement  in  policy  on 
water  quality  and  the  prevention  of  water  pollu- 
tion. However,  a  new  policy  must  be  developed  to 
respond  adequately  to  newly  identified  environ- 
mental problems.  Pollution  from  black  listed  sub- 
stances must  be  terminated,  standards  for  sedi- 
ments must  be  drawn  up,  and  a  new  approach  to 
groundwater  and  soil  policy  in  the  European  Com- 
munities is  needed.  Procedures  for  dealing  with  the 
entire  European  Community  as  a  whole  or  with 
individual  states  must  be  established.  Suggestions 
for  establishing  these  procedures  are  presented. 
(Mertz-PTT) 
W90-01106 


CONTROL  OF  POLLUTION  OF  INLAND 
WATERS -A  NECESSARY  IMPULSE  FOR  THE 
BRITISH  APPROACH. 

F.  L.  Blechschmidt. 

Environmental  Policy  and  Law,  Vol.  19,  No.  1,  p 

17-23,  February  1989.  36  ref. 

Descriptors:  *Water  pollution  control,  'Environ- 
mental  protection,  *Environmental  policy,  'Eng- 
land, 'West  Germany,  Public  policy,  Water  law, 
Water  quality. 

The  United  Kingdom  joined  the  European  Eco- 
nomic Community  in  1973.  Since  then  the  commu- 
nity has  been  very  active  in  every  important  field 
of  environmental  protection  and  has  issued  a  com- 
prehensive body  of  legislation  comprising  over  100 
Directives,  Regulations  and  Decisions.  The 
German  approach  to  maintain  the  quality  of  inland 
waters  differs  from  the  British  one.  The  German 
approach  is  a  sensible  and  adequate  one  to  meet 
difficulties  in  maintaining  the  river  quality  as  is  no 
other  approach  within  Europe.  Britain,  which  is 
insisting  on  the  theoretical  correctness  of  the  river 
quality  approach,  will  have  to  accept  that  their 
quality  objective  approach  is  not  the  non-plus-ultra 
compared  to  a  system  of  limit  values  such  as  the 
used  in  the  Federal  Republic.  The  British  practice 
of  quality  objectives  has  been  pragmatic,  and  per- 
haps the  next  stage  would  be  for  the  British  legisla- 
ture to  realize  the  practical  advantage  of  the 
German  approach:  limit  values  and  quality  objec- 
tives must  not  be  alternatives,  they  could  be  addi- 
tional to  each  other.  (Mertz-PTT) 
W90-01 107 


BIODEGRADATION  OF  TRICHLOROETHY- 
LENE  BY  BACTERIA  INDIGENOUS  TO  A 
CONTAMINATED  SITE. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

K.  L.  McClellen,  N.  Buras,  and  R.  C.  Bales. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  24,  No.  6,  p  561-570,  August  1989. 
4  fig,  13  ref. 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
treatment,  *Biodegradation,  'Groundwater  pollu- 
tion, *Trichloroethylene,  Microorganisms. 

Bacteria  indigenous  to  a  trichloroethylene  con- 
taminated site  were  exposed  to  0.56  and  6.7  mg/L 
trichloroethylene.  Under  the  aerobic,  oligotrophic 
conditions  of  the  microcosms,  the  populations 
were  able  to  degrade  trichloroethylene  and  to  in- 
crease their  numbers  by  two  orders  of  magnitude 
within  one  week.  No  other  substrate  was  added. 
The  average  trichloroethylene  disappearances 
were  47%  and  33%  for  initial  trichloroethylene 
concentrations  of  0.56  and  6.7  mg/L,  respectively. 
No  trichloroethylene  disappearance  was  observed 
in  controls.  Results  of  individual  microcosms  sug- 
gest that  bacteria  degraded  trichloroethylene  to 
levels  as  low  as  1-2%  of  the  initial  concentration. 
Lag  times  of  14  and  18  days  were  observed  for  the 
0.56  and  6.7  mg/1  concentration  microcosms,  re- 
spectively. Bacterial  population  shifts  were  noted 
throughout  the  experiment.  None  of  the  isomers  of 
a  dehalogenation  reaction  were  found.  (Author's 
abstract) 
W90-01123 


ENVIRONMENTAL  LAW-WILL  JURISDIC- 
TION ATTACH  IN  CITIZEN  SUITS  AGAINST 
WHOLLY       PAST       PERMIT       VIOLATORS 


UNDER  SECTION  505  OF  THE  CLEAN 
WATER  ACT,  33  U.S.C.  SECTION  1365. 
GWALTNEY  OF  SMITHFIELD  V.  CHESA- 
PEAKE BAY  FOUNDATION,  INC.,  108  S.  CT. 

376  (1987). 

For  primary  bibliographic  entry  see  Field  6E. 

W90-01127 


SANDOZ  SPILL:  THE  FAILURE  OF  INTERNA- 
TIONAL LAW  TO  PROTECT  THE  RHINE 
FROM  POLLUTION. 

California  Univ.,  Berkeley.  School  of  Law. 

A.  Schwabach. 

Ecology  Law  Quarterly  ECLQAR,  Vol.  16,  No.  2, 

p  443-480,  1989.  292  ref. 

Descriptors:  *Water  pollution,  *Rhine  River, 
'International  law,  'Legal  aspects,  Law  enforce- 
ment, Condemnation,  Water  law,  Water  pollution 
control. 

The  fire  at  Sandoz  Warehouse  956  near  Basel, 
Switzerland,  in  November  1986  and  the  subsequent 
spill  of  toxic  chemicals  into  the  Rhine  river  had  a 
disastrous  impact  on  the  Rhine's  ecology.  The 
accident  is  widely  regarded  as  Western  Europe's 
worst  environmental  disaster  in  decades.  Two  trea- 
ties govern  pollution  resulting  from  incidents  such 
as  the  Sandoz  accident:  the  Convention  Concern- 
ing the  International  Commission  for  the  Protec- 
tion of  the  Rhine  Against  Pollution  and  the  Con- 
vention for  the  Protection  of  the  Rhine  Against 
Chemical  Pollution.  As  the  names  of  the  treaties 
show,  their  purpose  is  to  protect  the  Rhine  from 
pollution.  The  Sandoz  spill,  and  similar  accidents 
of  lesser  magnitude,  demonstrate  that  the  Rhine 
has  not  been  protected.  Despite  a  treaty  provision 
for  arbitration  and  possible  treaty  violations  by 
Switzerland,  none  of  the  downstream  states  sought 
any  remedy  against  Switzerland  under  internation- 
al law  for  damages  caused  by  the  Sandoz  spill. 
This  Comment  discusses  the  Sandoz  accident  and 
its  aftermath,  explores  the  reasons  for  the  failure  of 
the  Rhine  treaty  regime,  and  proposes  remedies  for 
the  inadequacies  of  the  existing  treaties.  (Author's 
abstract) 
W90-01 149 


GWALTNEY  OF  SMITHFIELD,  LTD.  V. 
CHESAPEAKE  BAY  FOUNDATION:  ITS  IM- 
PLICATIONS FOR  CITIZEN  SUITS  UNDER 
THE  CLEAN  WATER  ACT. 

California  Univ.,  Berkeley.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-01150 


EPA'S  PRETREATMENT  PROGRAM. 

T.  A.  Gold. 

Boston     College     Environmental     Affairs     Law 

Review   BCERDX,   Vol.    16,   No.   3,   p  459-530, 

1989. 

Descriptors:  'Water  law,  'Water  pollution  con- 
trol, 'Wastewater  treatment,  'Administrative  reg- 
ulations, 'Wastewater  facilities,  'Industrial  wastes, 
Wastewater  pollution,  Surface  water,  Pollutants, 
Wastewater,  Effluents. 

Substantial  quantities  of  toxic  pollutants  have  been 
and  still  are  being  discharged  into  surface  waters 
throughout  the  country.  EPA  primarily  directed 
its  efforts  at  controlling  these  toxic  discharges  at 
the  direct  discharge  of  toxics  by  industrial  facili- 
ties. Large  quantities  of  industrial  wastewater, 
however,  are  not  discharged  directly  into  surface 
waters  but  are  discharged  indirectly  to  surface 
waters  via  public  owned  treatment  works 
(POTWs).  Therefore,  the  EPA  is  now  placing 
greater  emphasis  on  controlling  the  indirect  dis- 
charge of  toxic  pollutants.  The  basic  premise  un- 
derlying this  effort  is  that  significant  headway 
against  toxic  pollution  of  surface  waters  will  not  be 
made  until  American  industry  starts  treating  its 
toxic  pollutants  before  discharging  them  into 
POTWs.  As  a  result,  the  EPA's  pretreatment  pro- 
gram requires  that  Industrial  Users  treat  their 
wastewater  before  it  reaches  a  POTW,  whether 
through  compliance  with  national  standards  or 
with  standards  set  by  a  POTW.  The  EPA's  pre- 
treatment standards  consist  of  three  basic  elements. 


National  categorical  standards  are  specific  effluent 
limitations  for  particular  industrial  categories.  Pro- 
hibited discharge  standards  regulate  nondomestic 
uses.  Local  limits  are  specific  requirements  devel- 
oped by  individual  POTWs  to  implement  the  gen- 
eral and  specific  prohibitions  and  to  attain  compli- 
ance with  other  federal,  state,  and  local  require- 
ments. (Gadsby-PTT) 
W90-01171 


GROUNDWATER  QUALITY  REGULATION: 
EXISTING  GOVERNMENTAL  AUTHORITY 
AND  RECOMMENDED  ROLES. 

Wisconsin   Univ. -Madison.   Dept.   of  Agricultural 

Economics. 

D.  A.  Yanggen,  and  L.  L.  Amrhein. 

Columbia      Journal      of      Environmental      Law 

CJELE8,  Vol.  14,  No.  1,  p  1-109,  1989. 

Descriptors:  'Water  law,  'Water  pollution  con- 
trol, 'Regulations,  'Groundwater  pollution, 
'Wastewater,  Surface  water,  'Water  quality,  Pol- 
lutants, Degradation. 

The  quality  of  groundwater  is  threatened  by  deg- 
radation in  many  parts  of  the  nation.  While  efforts 
have  been  made  nationwide  to  improve  the  quality 
of  surface  water,  these  efforts  have  sometimes  been 
at  the  expense  of  groundwater  quality;  some  of  the 
wastes  that  were  previously  disposed  into  surface 
waters  or  burned  have  now  been  diverted  onto 
land  or  to  subsurface  disposal,  ultimately  degrad- 
ing groundwater  quality  in  many  instances.  The 
US  Congress,  many  state  legislatures,  the  US  Su- 
preme Court,  and  numerous  federal  and  state 
courts  have  begun  to  recognize  the  value  and 
necessity  of  groundwater  protection.  Many  observ- 
ers agree  that  the  emphasis  of  regulations  should 
be  on  the  prevention  of  groundwater  contamina- 
tion rather  than  on  the  monitoring  and  clean-up  of 
pollutants  once  contamination  has  occurred.  There 
is  disagreement,  however,  both  as  to  the  best  ap- 
proach to  prevent  contamination  and  as  to  which 
levels  of  government  are  best  suited  to  carry  out 
these  tasks.  Since  there  are  a  number  of  important 
variables  affecting  which  approach  is  best  designed 
to  protect  groundwater  within  a  given  jurisdiction, 
it  may  be  argued  that  there  is  no  single  regulatory 
approach  that  all  government  should  use;  regula- 
tion should  ideally  reflect  the  hydrogeologic  and 
land  use  characteristics  of  a  given  jurisdiction  and 
should  involve  a  cooperative  effort  between  feder- 
al, state,  and  local  government.  (Gadsby-PTT) 
W90-01173 


EPA'S  PESTICIDES  IN  GROUNDWATER 
STRATEGY:  WILL  IT  WORK. 

Beveridge  and  Diamond,  Washington,  DC. 

C.  A.  Lewis,  and  J.  D.  Berry. 

Natural   Resources  and   Environment   NRENEL, 

Vol.  4,  No.  1,  p  16-18,  51-52,  Spring  1989. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution control,  'Administrative  regulations,  'Pesti- 
cides, 'Aldicarb,  Pollutants,  Contamination. 

Growing  concern  about  the  potential  pesticide 
contamination  of  groundwater,  has  prompted  the 
EPA  to  develop  a  comprehensive  plan  for  address- 
ing the  issue.  EPA  has  made  substantial  progress  in 
articulating  the  general  philosophy  of  its  program 
and  striking  an  approach  under  the  Federal  Insecti- 
cide, Fungicide,  and  Rodenticide  Act  (FIFRA) 
with  the  flexibility  needed  to  prevent  over  or 
underregulation  of  pesticides  in  different  localities 
with  widely  varying  groundwater  characteristics 
and  agricultural  practices.  The  strategy  calls  for 
preventing  contamination  through  a  combination 
of  uniform  national  measures  (such  as  restrictions 
on  the  manner  in  which  a  product  may  be  used), 
geographically  variable  use  restrictions  imposed  by 
EPA,  and  state  management  plans.  EPA  views  the 
states  as  playing  a  critical  role  in  providing  the 
necessary  flexibility  to  take  unique  local  conditions 
into  account  and  to  guard  against  the  over  or 
underprotection  that  would  inevitably  occur  if 
cancellation  or  use  restriction  decisions  were  to  be 
made  solely  on  a  national  basis.  The  first  specific 
application  of  the  proposed  strategy  will  be  with 
respect  to  the  pesticide  aldicarb.  The  aldicarb  pro- 
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posal  tracks  the  general  outlines  of  the  proposed 
groundwater  strategy,  containing  a  mix  of  uniform, 
nationally  applicable  label  revisions,  HI'A  imposed 
but  geographically  limited  requirements,  and  a  re- 
quirement that  state  management  plans  be  devel- 
oped for  highly  vulnerable  areas.  The  success  of 
this  new  approach  will  depend  on  the  ability  of 
EPA  and  the  states  to  solve  the  practical,  legal, 
and  procedural  problems  that  will  surface  as 
EPA's  attention  turns  from  the  broader  goal-set- 
ting of  the  proposed  groundwater  strategy  to  spe- 
cific efforts  to  achieve  those  goals  for  individual 
pesticides.  The  aldicarb  proposal  has  highlighted 
some  of  these  problems.  (Gadsby-PTT) 
W90-01191 


WATER  QUALITY  ANTIDEGRADATION:  THE 
COLORADO  EXPERIENCE. 

J.  G.  Laitos. 

Natural   Resources  and   Environment   NRENEL, 

Vol.  4,  No.  1,  p  19-22,  52,ng  1989. 

Descriptors:  *Water  quality,  *Water  quality  con- 
trol, 'Administrative  regulations,  'Degradation, 
♦Colorado. 

Although  water  quality  antidegradation  theory  is  a 
desirable  abstract  goal,  it  is  quite  another  matter  to 
translate  it  into  a  workable,  predictable,  adminis- 
tratively practical  rule.  An  antidegradation  rule 
typically  is  triggered  when  the  existing  quality  of  a 
water  body  is  better  than  the  quality  required  to 
support  the  classified  use  of  that  water  body.  After 
months  of  controversy,  the  Colorado  Water  Qual- 
ity Control  Commission  recently  adopted  a  revised 
antidegradation  rule  and  procedures  for  implemen- 
tation. The  Colorado  experience  is  illustrative  of 
the  legal  and  practical  difficulties  involved  when  a 
state  agency  seeks  to  formulate  an  enforceable 
antidegradation  policy.  EPA  has  formulated  a 
three  tier  system  for  protecting  high  quality 
waters,  and  the  states  must  implement  this  three 
tier  system  or  risk  EPA  imposing  on  the  recalci- 
trant state  an  EPA  antidegradation  policy.  The 
task  for  the  state  is  to  interpret  and  implement  this 
three  tier  federal  antidegradation  policy.  (Gadsby- 
PTT) 
W90-01192 


ANOTHER  PERSPECTIVE  ON  COLORADO'S 
NEW  ANTIDEGRADATION  RULE. 

M.  Kassen. 

Natural   Resources  and   Environment   NRENEL, 

Vol.  4,  No.  1,  p  23-25,  53,ng  1989. 

Descriptors:  *Water  quality,  *Water  quality  con- 
trol, 'Degradation,  'Colorado,  'Administrative 
regulations. 

In  June  1988,  the  Colorado  Water  Quality  Control 
Commission  adopted  an  antidegradation  rule  to 
replace  its  existing  antidegradation  standard.  The 
commissions  action  resulted  from  two  things:  a 
series  of  letters  from  Environmental  Protection 
Agency  Region  VIII  personnel  indicating  that 
Colorado's  standard  did  not  comport  with  federal 
law  and  a  lawsuit  against  EPA  filed  by  the  Envi- 
ronmental Defense  Fund  and  Natural  Resources 
Defense  Council  and  joined  by  Sierra  Club  and  the 
Wilderness  Society  to  adopt  a  federal  antidegrada- 
tion standard  for  the  state.  Ultimately  the  commis- 
sion failed  to  adopt  a  sufficient  rule  because  of  its 
enormous  effort  to  satisfy,  at  least  in  part,  all 
parties  to  the  proceeding.  In  attempting  to  give 
every  faction  something,  the  commission  adopted  a 
rule  which  strains  in  too  many  directions.  Even  if 
the  new  rule  were  to  work,  it  still  is  not  likely  to 
result  in  protection  of  all  of  Colorado's  high  qual- 
ity waters  consistent  with  the  federal  policy. 
(Gadsby-PTT) 
W90-01193 


NEW  CLEAN  WATER  ACT  TOXICS  CONTROL 
INITIATIVES. 

D.  M.  Heineck. 

Natural   Resources  and   Environment   NRENEL, 

Vol.  4,  No.  1,  p  10-12,  49-50,  Spring  1989. 

Descriptors:   'Legislation,   'Water   pollution  con- 
trol,   'Water   quality,    'Water   quality    standards. 


'Water  control,  'Pollutants,  Toxicity,  Water  Qual- 
ity Act. 

There  are  two  major  themes  underlying  the  Water 
Quality  Act  of  1987  First,  the  amendments  n 
a  concern  with  toxic  water  pollutant  problems  that 
remain  despite  attainment  of  technology-based 
controls.  Second,  the  primary  responsibility  of 
states  for  implementing  water  control  programs 
has  been  re-emphasized.  The  1987  amendments 
detail  a  series  of  requirements  and  deadlines  aimed 
at  focusing  substantial  additional  progress  toward 
controlling  toxic  pollutants  within  the  next  few 
years.  The  new  requirements  of  the  Act  concern- 
ing toxics  controls  will  result  in  discharge  permit 
limits  that  are  more  stringent  than  technology- 
based  guidelines  alone  would  require  In  addition, 
these  requirements  are  likely  to  generate  new  ef- 
forts by  state  toward  nonpoint  source  pollution 
control.  Two  provisions  having  the  greatest  practi- 
cal impact  are  new  sections  303(c)(2)(H)  and 
304(1).  These  sections  deal  respectively  with  state 
water  quality  standards  for  toxics  and  timetables 
for  meeting  such  standards.  Section  303  states  that 
whenever  states  review  or  revise  their  water  qual- 
ity standards,  they  will  generally  be  required  to 
adopt  all  of  the  specific  numerical  criteria  for  toxic 
pollutants  that  EPA  has  published  under  section 
304(a)  and  where  the  EPA  has  not  yet  adopted 
numerical  criteria  for  particular  toxics,  states  are  to 
adopt  criteria  on  biological  monitoring,  often  re- 
ferred to  as  whole  effluent  toxicity.  Section  304 
requires  states  to  develop  lists  of  impaired  waters, 
to  identify  the  point  sources  that  are  responsible 
for  toxic  impacts  on  those  waters,  and  to  prepare 
individual  control  strategies  for  those  point 
sources.  (Gadsby-PTT) 
W90-01194 


SDWA  STANDARD:  A  FRAMEWORK  FOR 
GROUNDWATER  CLEANUP. 

S.  I.  Gutter. 

Natural   Resources  and   Environment   NRENEL, 

Vol.  4,  No.  1,  p  3-5,  47-48,  Spring  1989. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution control,  'Superfund,  'Pollutants,  Cleanup, 
Contamination,  Legislation. 

Although  the  Comprehensive  Environmental  Re- 
sponse, Compensation  and  Liability  Act  (Super- 
fund)  is  eight  vears  old,  debates  still  surround  some 
of  the  most  basic  tenets  of  the  program,  especially 
the  definition  of  clean.  The  debate  thus  far  has 
focused  on  which  Safe  Drinking  Water  Act 
(SDWA)  contaminant  levels  to  use  as  groundwater 
cleanup  standards,  maximum  contaminant  level 
goals  (MCLGs)  or  maximum  contaminant  levels 
(MCLs).  The  distinction  between  the  two  types  of 
contaminant  levels  is  not  especially  important  for 
noncarcinogens:  affordable  technology  generally 
exists  to  remove  noncarcinogens  from  water  to 
levels  considered  safe  by  EPA,  so  the  MCLs  and 
MCLGs  for  noncarcinogens  are  usually  the  same 
number.  However,  the  distinction  is  critical  for 
carcinogens.  Most  toxicologists  believe  that  it  is 
not  possible  or  appropriate  to  define  a  level  below 
which  it  can  be  assumed  that  an  identified  carcino- 
gen does  not  induce  cancer.  EPA's  emphasis  on 
MCLs  would  appear  to  be  a  move  toward  more 
practical  cleanup  remedies,  at  least  when  com- 
pared with  the  alternative  of  adopting  MCLGs  as 
cleanup  standards.  But  new  questions  are  emerging 
that  may  require  a  fresh  look  at  the  appropriate- 
ness of  using  either  set  of  contaminant  levels  as 
cleanup  standards.  This  discussion  suggests  two 
possible  courses  of  action.  First  clients  who  nor- 
mally might  pay  little  attention  to  standard  setting 
under  SDWA  must  consider  getting  involved  in 
those  rule  making  decisions.  Second,  practitioners 
attempting  to  influence  cleanup  decisions  at  Super- 
fund  sites  must  continually  point  out  the  differ- 
ences between  standards  set  under  the  SDWA  and 
the  realities  of  groundwater  cleanup  at  the  site. 
(Gadsby-PTT) 
W90-01195 


ACID  RAIN  OVER  THE  UNITED  STATES  AND 
CANADA:  THE  D.C.  CIRCUIT  FAILS  TO  PRO- 
VIDE SHELTER  UNDER  SECTION  115  OF 
THE  CLEAN  AIR  ACT  WHILE  STATE  ACTION 
PROVIDES  A  TEMPORARY  UMBRELLA. 


'    Garland. 

iroaraental  Affairs  Law 
Review  K(  I.I'DX,  Vol  16,  No  I.  p  1-37,  1989 
270  ref 

Descriptors    'Acid  rain,   'Rainfall.   'Water  pollu. 

urces.  'Ix-gal  aspects.  *Enviranmi 
hydrologic  boundaries,  Acid'.    Acidity.  Water  pol- 
lution control.  Atmospheric  water,  Air  pollution, 
fallout,  Deposition,  Sulfuric  acid.  Ecosystems. 

Acid  rain  as  a  transboundary  pollution  problem 
affecting  Canada  and  the  United  States  is  ad- 
dressed. International  agreements  have,  so  far, 
been  unsuccessful  I his  article  probes  wh>  there  it 
a  wait  for  controls  and  solutions  for  acid  rain  The 
formation  of  acid  rain  from  the  oxidation  of  sulfui 
dioxide  and  nitrogen  oxides  in  the  atmosphere  is 
explained,  as  is  the  'finger-printing'  method  of  trac- 
ing deposition  chemicals  to  their  sources.  Effect! 
of  acid  rain  on  aquatic  and  terrestrial  ecosystems, 
humans  and  building  materials  are  also  covered. 
The  majority  of  the  article  is  devoted  to  proving 
the  ineffectiveness  of  the  Clean  Air  Act  Event! 
leading  to  the  case  between  New  York  state  and 
EPA  Administrator  Lee  Thomas  are  prevented. 
The  EPA  lost  the  court  decision  to  New  York,  and 
their  appeal  in  the  D.C.  Circuit  Court  is  analyzed 
according  to  various  sections  of  the  Clean  Air  Act. 
The  rules  proposed  by  Minnesota  and  several 
other  states  to  protect  the  environment  from  acid 
deposition  emphasize  the  need  for  more  coopera- 
tion between  the  U.S.  and  Canada  and  use  of 
already  written  laws  (Male-PTT) 
W90-01264 


BUILDING  A  BETTER  WETLAND. 

Rivertech,  Inc.,  Laguna  Hills,  CA 

H.  Nouri. 

Civil    Engineering   (ASCE)   CEWRA9,    Vol.   59, 

No.  8,  p  45-46,  1989.  1  fig. 

Descriptors:  'California,  'Wetland  restoration, 
'Urban  planning,  'Urbanization,  'Wetlands, 
'Water  management,  'Los  Angeles,  Flood  con- 
trol, Storm  runoff,  Aquatic  habitats,  Marshes, 
Flow  channels.  Flow  regulators. 

Urbanization  has  been  suggested  to  preserve  the 
216  degraded  acres  of  the  Ballona  Wetlands,  locat- 
ed west  of  Los  Angeles.  The  proposed  plan  com- 
bines development  with  a  restoration  program  run 
by  the  National  Audubon  Society.  Owners  of  the 
wetlands  are  providing  the  National  Audubon  So- 
ciety with  an  estimated  $10  million  to  restore  and 
maintain  the  area.  An  environmental  education 
center  is  planned,  as  are  improved  nesting  habitats 
for  endangered  species  and  a  combined  freshwa- 
ter/saltwater marsh  area.  Developers  and  engi- 
neers created  a  hydrodynamic  computer  model  to 
predict  wetland  response  to  various  water  levels. 
Computer-operated  gates  will  regulate  flow  rates 
and  control  water  levels  to  restore  tidal  ebb  and 
flow.  Saltwater  amounts  will  also  be  regulated  by 
the  hydrodynamic  computer  model,  allowing  some 
freshwater  areas  to  encourage  diverse  speciation. 
The  freshwater  system  may  also  take  in  water  from 
the  flood  control  channel,  which  was  not  viewed 
as  a  problem.  The  devised  system  can  handle  storm 
runoff  with  a  two  year  recurrence  interval;  excess 
will  go  into  the  wetland  until  discharged  via  Bal- 
lona Creek  is  allowable.  Work  pends  approval  of 
the  plan  by  the  California  Coastal  Commission. 
(Male-PTT) 
W90-01265 


BIOREMEDIATION:  TESTING  THE  WATERS. 

Woodward-Clyde  Consultants,  Oakland.  CA. 
MR.  Piotrowski. 

Civil  Engineering  (ASCE)  CEWRA9,  Vol.  59, 
No.  8,  p  51-53,  1989.  2  fig. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Bioremediation.  'Creosote,  Cost 
analysis.  Aquifers,  In  situ  treatment,  Dissolved 
oxygen.  Organic  compounds.  Chlorinated  hydro- 
carbons. Lumber  industry. 

The  task  of  purifying  groundwater  of  organic  con- 
taminants  is  becoming  easier  thanks  to  recently 
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eveloped  self-cleaning  aquifers  and  the  technique 
illed  in  situ  bioremediation.  The  new  technique 
imulates  underground  microbes  to  metabolize 
sntaminants,  thus  destroying  the  material  alto- 
ether.  The  pilot  study  test  site  was  an  active 
imber  mill  in  an  alluvial  valley  of  Montana  which 
'as  placed  onto  the  Superfund  list  in  1983.  Two 
quifers  were  beneath  the  site,  and  soil  and  ground- 
•ater  were  contaminated  by  pentachlorophenol 
*CP),  creosote,  wastes  and  sludge.  The  study 
>cused  on  the  upper  aquifer,  where  risk  to  human 
id  environmental  health  due  to  the  contaminants 
■as  greatest.  A  feasibility  study  comparing 
roundwater  quality  in  the  contaminant  plume  and 
ristine  aquifer  upgradient  areas  was  conducted 
rst.  Results  showed  that  concentrations  of  dis- 
)lved  oxygen  became  reduced  as  groundwater 
issed  through  the  contaminated  area.  This  was 
ue  to  microorganisms  that  consumed  available 
nygen  as  they  metabolized  the  PCP  and  creosote. 
!ydrogen  peroxide  was  injected  into  the  contami- 
int  plume  to  increase  the  concentration  of  dis- 
>lved  oxygen.  Improved  oxic  conditions  follow- 
ig  the  hydrogen  peroxide  injection  coincided 
ith  reduced  contaminant  concentrations.  Full 
:ale  treatment  with  this  method  includes  extrac- 
on  and  treatment  of  heavily  contaminated 
roundwater  and  excavation  of  soils.  This  full 
:ale  treatment  is  proposed  to  take  less  time  and 
lillions  of  dollars  less  money  than  commonly  used 
chnologies.  (Male-PTT) 
^90-0 1266 


CID  RAIN  REGULATION:  FEDERAL  FAIL- 
RE  AND  STATE  SUCCESS. 

amline  Univ.,  St.  Paul,  MN. 

I.  K.  Roberts. 

irginia    Journal     of    Natural     Resources     Law 

OIKAR,  Vol.  8,  No.  1,  p  1-74,  1988.  288  ref,  11 

jpend. 

lescriptors:  *Water  pollution  control,  *Air  pollu- 
an  control,  *Legislation,  "Legal  aspects,  *Acid 
lin,  *Rainfall,  *Water  pollution  sources,  Geohy- 
rologic  boundaries,  Atmospheric  water,  Air  pol- 
ition,  Fallout,  Deposition,  Sulfuric  acid,  Ecosys- 
ms,  Nitrogen  compounds,  Governmental  interre- 
tions. 

comprehensive  review  of  acid  rain  regulation 
tempts  to  urge  Congress  to  act  on  test  results  in 
rder  to  help  the  state-by-state  movement  of  acid 
lin  control.  States  have  led  in  acid  deposition 
Mitrol,  but  many  do  not  have  the  resources  to 
andate  emission  reductions.  Nationwide  stand- 
ds,  not  further  studies,  are  needed  for  coopera- 
an  among  states  to  reduce  emissions  from  large 
jlluters.  Sources  and  effects  of  acid  rain  are  ex- 
lained,  as  are  the  government  actions  to  date-the 
lean  Air  Act,  state  implementation  plans,  the 
ederal  Acid  Precipitation  Program,  and  subse- 
aent  congressional  action  and  the  Lewis-Davis 
eport.  Minnesota's  case  is  detailed  by  way  of 
ickground  information,  lawmaking,  designation 
F  sensitive  areas,  the  acid  deposition  standard  and 
Dntrol  plan  hearing.  A  critique  of  the  process  and 
iggestions  for  improvement  are  included, 
enlevement  of  meaningful  reductions  will  require 
le  cooperation  of  all  the  states,  particularly  the 
rge  polluters,  in  reducing  emissions.  Appropriate 
deral  control  is  the  most  efficient  and  equitable 
mg-term  solution.  (Male-PTT) 
/90-01275 


HOSPHORUS  RELEASE  FROM  A  HYPER- 
ROPHIC  LAKE  SEDIMENT:  EXPERIMENTS 
/ITH  INTACT  SEDIMENT  CORES  IN  A  CON- 
INUOUS  FLOW  SYSTEM. 

ational  Environmental  Research  Inst.,  Silkeborg 

Denmark). 

I.  Sondergaard. 

rchiv  fuer  Hydrobiologie  AHYBA4,  Vol.   116, 

io.    1,   p  45-59,  Jul    1989.   5   fig,   2  tab,   33   ref. 

•escriptors:  *Water  pollution  sources,  *Lake  Tes- 
tation, 'Limnology,  "Cycling  nutrients,  *Lake 
idiments,  "Phosphorus,  Continuous  flow  system, 
emperature,  Lake  Sobygaard,  Denmark. 

erobic  P  release  from  the  sediment  of  shallow 
id  hypertrophic  Lake  Sobygaard,  Denmark  was 


investigated  in  experiments  with  intact  sediment 
cores.  Cores  were  incubated  in  a  continuous  flow 
system  at  variable  temperatures.  After  the  experi- 
ments, the  cores  were  segmented  and  P  was  frac- 
tionated to  determine  the  origin  of  the  released  P. 
P  release  rates  were  temperature  dependent  in  the 
order  of  100-200  mg  P/sq  m/day  at  typical 
summer  temperatures.  These  gross  release  rates 
have  been  supported  by  other  investigations.  P  was 
released  from  the  loosely  sorbed  and  iron  bound 
fractions.  Organic  bound  P  is  also  considered  to  be 
important  for  the  overall  flux  of  P  in  the  sediment, 
especially  during  the  summer  when  a  large  propor- 
tion of  the  released  P  due  to  algal  sedimentation  is 
returned  to  the  sediment  as  organic  bound  P.  P 
was  mainly  released  from  2-6  cm  depth;  the  upper 
1-2  cm  of  the  sediment  seem  to  be  in  a  state  of 
equilibrium  and  did  not  release  P.  (Author's  ab- 
stract) 
W90-01301 


FILTRATION  RATE  OF  DREISSENA  POLY- 
MORPHA  (BIVALVIA)  IN  THREE  DUTCH 
LAKES  WITH  REFERENCE  TO  BIOLOGICAL 
WATER  QUALITY  MANAGEMENT. 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 
ing,  Wageningen  (Netherlands). 
H.  H.  Reeders,  A.  Bij  de  Vaate,  and  F.  J.  Slim. 
Freshwater  Biology  FWBLAB,  Vol.  22,  No.  1,  p 
133-141,  August  1989.  5  fig,  1  tab,  29  ref. 

Descriptors:  "Mussels,  "Filtration,  "Eutrophic 
lakes,  "Limnology,  "Lake  restoration,  "Water 
quality  management,  Dreissena,  Water  tempera- 
ture, Seasonal  variation,  Lake  Usselmeer,  Lake 
Markermeer,  The  Netherlands. 

The  filtration  rate  of  Dreissena  polymorpha  meas- 
ured in  the  field  in  three  shallow  Dutch  lakes 
shows  an  inverse  exponential  relationship  with  the 
dry  matter  content  of  the  water.  Temperature 
seems  to  set  only  a  gross  level  to  the  filtration  rate 
in  summer  and  winter  season;  within  a  season  no 
clear  relation  between  the  filtration  rate  and  tem- 
perature exists.  Under  laboratory  conditions  the 
risk  of  measuring  abnormal  behavior  of  D.  poly- 
morpha is  shown  to  be  substantial;  hence  field- 
measurements  of  the  filtration  rate  are  preferable. 
The  clearing  capacity  of  the  D.  polymorpha  popu- 
lations in  Lakes  Usselmeer  and  Markermeer  is 
sufficient  to  filter  both  lakes  at  least  once  or  twice 
a  month.  This  indicates  the  potential  importance  of 
this  species  for  restoration  of  turbid,  eutrophic 
lakes  by  means  of  biomanipulation.  (Author's  ab- 
stract) 
W90-01323 


IMPLEMENTATION  STRATEGIES  FOR  SA- 
LINITY PROJECTS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

D.  G.  Fontane,  J.  W.  Labadie,  B.  Loftis,  and  D.  H. 
Merritt. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  671- 
683,  September  1989.  6  fig,  19  ref,  append. 

Descriptors:  "Water  pollution  control,  "Salinity 
control,  "Saline  water  systems,  "Resources  man- 
agement, "Project  planning,  "Evaluation,  Sensitivi- 
ty analysis,  Construction  costs,  Dynamic  program- 
ming, River  basins,  Colorado. 

The  U.S.  Bureau  of  Reclamation  has  the  responsi- 
bility for  developing  implementation  strategies  for 
salinity  control  projects  in  the  Colorado  River 
Basin.  Determining  when  and  which  projects 
should  be  built  depends  primarily  upon  the  plan- 
ning and  construction  funds  available  at  various 
times  during  the  program  period  and  other  consid- 
erations. The  Bureau  of  Reclamation  uses  a  meth- 
odology for  analyzing  implementation  strategies 
for  salinity  control  projects  in  the  Colorado  River 
Basin  which  uses  a  variant  of  the  more  traditional 
dynamic  programming  formulations  of  the  capac- 
ity expansion  problem,  allowing  total  project  costs 
to  be  used  as  the  state  variable.  Objective-space 
dynamic  programming  was  used  to  efficiently  de- 
velop multiple  solutions  for  a  range  of  possible 
funding  levels  for  the  life  of  the  program.  The 
solutions  allow  the  evaluation  of  the  sensitivity  and 


effects  of  various  funding  scenarios  on  the  overall 
salinity  control  program.  Examples  of  the  informa- 
tion determined  by  the  methodology  and  the  types 
of  sensitivity  analysis  that  can  be  conducted  have 
been  developed.  (Author's  abstract) 
W90-01351 


STUDY  OF  WATER  QUALITY  IN  AN  URBAN 
RIVER  AND  POTENTIAL  IMPROVEMENT 
USING  A  PROTOTYPE  INSTREAM  AERA- 
TOR. 

Urban  Systems  Ltd.,  Kamloops  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01366 


POLLUTION  CONTROL  LAWS  AGAINST 
PUBLIC  FACILITIES. 

M.  R.  Gelpe. 

Harvard  Environmental  Law  Review  HELRDC, 

Vol.  13,  No.  1,  p  69-146,  1989. 

Descriptors:  "Water  pollution  control,  "Legal  as- 
pects, "Environmental  policy,  "Environmental 
protection,  "Law  enforcement,  Wastewater  facili- 
ties, Effluents. 

An  examination  of  remedies  imposed  against  pub- 
licly owned  treatment  works  (POTWs)  and  other 
public  facilities  for  violations  of  pollution  control 
laws  is  presented.  There  is  a  wide  variety  of  envi- 
ronmental legislation  which  regulates  the  conduct 
of  public  facilities,  but  most  administrative  action 
and  litigation  has  concerned  the  pollution  of  water 
by  sewage  treatment  plant  effluents.  The  topics 
discussed  include:  (1)  Statutory  framework  and 
causes  of  noncompliance;  (2)  Findings  on  remedies; 
and  (3)  Funding  systems.  The  lack  of  vigorous 
enforcement  of  pollution  control  laws  against 
public  facilities  is  not  due  to  lack  of  legal  authority 
but  to  the  failure  of  the  responsible  administrative 
agencies  and  the  courts  to  use  the  full  extent  of 
their  authority.  Agencies  and  courts  should  regu- 
larly impose  civil  penalties  for  both  past  and  fore- 
seeable future  violations  of  pollution  control  laws, 
and  should  always  back  up  their  compliance  orders 
with  a  schedule  of  stipulated  penalties.  The  en- 
forcement law  itself  is  largely  adequate.  The  only 
change  that  is  needed  is  to  authorize  all  state 
agencies  to  impose  modest  administrative  penalties. 
This  power,  if  used  wisely,  will  conserve  enforce- 
ment resources  by  avoiding  costly  and  time-con- 
suming litigation.  (White-Reimer-PTT) 
W90-01372 


AQUATIC  HUMIC  SUBSTANCES:  INFLU- 
ENCE ON  FATE  AND  TREATMENT  OF  POL- 
LUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01491 


INTERACTIONS     OF     HAZARDOUS-WASTE 
CHEMICALS  WITH  HUMIC  SUBSTANCES. 

Missouri    Univ.,    Columbia.    Dept.    of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01497 


CATALYTIC-COMPETITION  EFFECTS  OF 
HUMIC  SUBSTANCES  ON  PHOTOLYTIC 
OZONATION  OF  ORGANIC  COMPOUNDS. 

Illinois  State  Water  Survey  Div.,  Champaign. 

G.  R.  Peyton,  C.  S.  Gee,  J.  Bandy,  and  S.  W. 

Maloney. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.  1989.  p  639-661,  15  fig, 

31  ref. 

Descriptors:  "Water  pollution  treatment,  "Ozona- 
tion, "Humic  acids,  "Organic  compounds,  Free 
radicals,  Kinetics. 

During  the  treatment  of  organic  compounds  in 
water  with  free-radical  processes  such  as  photolyt- 
ic  ozonation,  humic  substances  are  expected  to 
compete  with  the  target  compound  for  hydroxyl 
radicals.  Experimental  studies  were  performed  on 
the  competitive  effect  of  macromolecular  humic 
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substances  during  photolytic  ozonation  and  H202- 
UV  treatment  of  a  model  pollutant  compound. 
None  of  the  humic  substances  interfered  as  effec- 
tively with  the  photolytic  ozonation  of  diethyl 
malonate  as  was  expected  from  an  estimate  of  the 
hydroxy!  radical  reaction  rate  constant  based  on 
the  molecular  weight  of  the  humic  substances  and 
from  the  competitive  behavior  of  polyethylene 
glycols  in  a  similar  molecular  weight  range.  The 
apparent  noncompetitive  behavior  of  the  humic 
substances  implies  the  production  of  secondary 
species  that  catalyze  the  generation  of  additional 
hydroxy!  radical  from  ozone  and  thus  counteract 
the  competitive  effect.  (See  also  W90-01491)  (Au- 
thor's abstract) 
W90-01527 


CHARACTERIZATION  OF  THE  RIVER  AND 
DRINKING  WATER  QUALITY  OF  A  GREAT 
CITY. 

Timisoara  Water  Board  (Romania). 
E.  A.  Lorinczi. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  143-151, 
3  fig,  1  tab,  3  ref. 

Descriptors:  "Urban  hydrology,  *Water  pollution 
control,  *Water  quality  control,  'Drinking  water, 
•Timisoara,  'Romania,  Pesticides,  Water  treat- 
ment, Water  pollution,  Potable  water. 

Results  of  recent  research  has  shown  that  there  is 
no  alarming  pollution  of  the  river  water  used  as 
raw  material  for  the  drinking  water  supply  of 
Timisoara,  Romania.  In  fact,  the  quality  of  surface 
water  is  continually  increasing.  But  some  heavy 
metals  have  been  detected,  with  values  well  under 
the  admitted  limits.  Acceptable  values  for  organo- 
chlorine  pesticides,  and  some  organic  substances 
with  molecular  weights  over  1000  g/Mol  have  also 
been  detected.  Because  of  the  presence  of  some 
pesticides  in  the  drinking  water  (all  below  permit- 
ted limits  given  in  national  and  international  stand- 
ards) some  technological  measures  are  necessary 
for  the  improvement  of  the  drinking  water  quality. 
This  is  made  by  interdisciplinary  application  re- 
search. Present  day  conditions  require  an  analyti- 
cal determination  of  more  persistant  and  toxic  sub- 
stances, which  could  be  harmful  for  the  safety  and 
quality  of  the  water.  For  special  situations-acci- 
dental pollution  or  drought  periods  with  minimal 
water  discharge-preventive  measures  have  been 
stipulated  to  prevent  their  negative  influence  on 
downstream  use,  concomitantly  with  setting  up  a 
daily  monitoring  and  timely  notice  of  every  unusu- 
al change.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01628 


MANAGEMENT  OF  AVAILABLE  WATER  RE- 
SOURCES AS  A  BASIS  FOR  POLLUTION 
CONTROL  AND  RATIONAL  USE. 

Niedersaechsisches   Landesamt   fuer  Wasserwirts- 
chaft,  Hildesheim  (Germany,  F.R.). 
I.  J.  Schilling. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  169-176, 
2  fig,  2  tab,  6  ref. 

Descriptors:  'Water  management,  *Water  quality 
control,  *West  Germany,  Management  planning, 
Urban  areas,  Water  use,  Policy  making,  Water 
resources  development. 

Water  management  plans  as  laid  down  in  para- 
graph 36  B  of  the  Water  Resources  Policy  Act, 
Federal  Republic  of  Germany,  are  suitable  instru- 
ments for  coordinating  many  competing  demands 
on  the  water  supply.  They  take  into  account  eco- 
nomic and  ecological  relationships  and  aim  to 
achieve  the  maximum  benefit  for  the  general  public 
especially  in  densely  populated  urban  regions.  Fun- 
damental elements  of  water  management  plans  are 
the  collection  of  the  necessary  data  and  the  result- 
ing usage  catalogue.  Such  as  catalogue  enables  a 
comparison  to  be  made  between  the  usage  based 


on  the  present  state  of  the  water  and  existing  or 
planned  demands,  so  that  the  key  management 
requirements  may  be  determined.  It  is  suggested 
that  four  usage  classes  be  established  for  manage- 
ment plans,  based  on  a  combination  of  individual 
usages  and  functions  which  make  common  de- 
mands in  respect  of  water  quality;  the  suggestion  is 
then  illustrated  with  concrete  examples  from 
Lower  Saxony.  In  urban  areas  the  question  arises 
as  to  whether  and  how  the  usage  of  the  available 
water  resources,  which  are  not  normally  extenda- 
ble, is  feasible,  can  be  extended  at  times  of  mini- 
mum flow.  Since  the  demand  for  the  available 
water  almost  always  arises  out  of  a  number  of 
different  natural  and  social  functions  it  is  necessary 
to  balance  these  against  each  other  on  the  one 
hand  and  the  obligation  to  protect  the  environment 
on  the  other.  This  process  can  be  placed  in  a 
concrete  framework  by  the  establishment  of 
threshold  values.  Possible  means  of  determining 
and  implementing  such  threshold  values  are  pre- 
sented and  discussed.  (See  also  W90-01612)  (Au- 
thor's abstract) 
W90-01631 


SURFACE    AND    GROUND    WATER    USE    IN 
THE  URBAN  AREA  OF  ZAGREB. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-OI633 


SEPARATE  AND  COMBINED  SEWERS-EXPE- 
RIENCE IN  FRANCE  AND  AUSTRALIA. 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5F. 
W90-01635 


TRANSPORT    OF    SUSPENDED    SOLIDS    IN 
SEWERS. 

Witteveen  and  Bos,  Deventer  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5D. 

W90-01636 


TOWARDS  COMPLETE  INTEGRATION  OF 
WATER  QUALITY  ASPECTS  IN  URBAN 
WATER  MANAGEMENT  DESIGN. 

Witteveen  and  Bos,  Deventer  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5D. 

W90-01637 


TOWARDS  A  SPECIFIC  APPROACH  OF 
URBAN  HYDROLOGY  IN  AFRICA. 

Montpellier-2  Univ.  (France). 
M.  Desbordes,  and  E.  Servat. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  231-237, 
1  tab,  7  ref. 

Descriptors:  'Urban  hydrology,  'Africa,  'Man- 
agement planning,  'Water  management,  Develop- 
ing countries,  Storm  water,  Economic  aspects, 
Urban  drainage,  Drainage  systems,  Research  prior- 
ities. 

Fast  urban  growth  in  Africa  has  lead  to  serious 
urban  drainage  problems  that  cannot  always  be 
solved  by  means  of  simple  technical  transfers  from 
developed  countries.  A  specific  approach  to  urban 
hydrology  in  Africa  is  urgently  needed,  but  cannot 
be  efficiently  formulated  by  only  studying  some 
specific  aspects  of  African  hydrological  processes. 
It  must  also  involve  proposals  for  technical  solu- 
tions which  could  be  adapted  to  local  socio-eco- 
nomic conditions,  and  the  fact  that  urban  storm 
drainage  is  a  major  factor  to  consider  when  design- 
ing the  land  uses  in  African  cities.  New  drainage 
facilities  used  in  developed  countries  should  be 
taken  as  references,  but  specific  research  must  still 
be  performed  in  order  to  choose  which  facility  is 
in  agreement  with  socio-economic  conditions  in 
African  cities.  To  further  this  research  the  Intera- 
frican  Center  for  Hydraulics  Studies  (CIEH),  in 
Ouagadougou  (Burkina  Faso)  is  being  developed. 
It  is  a  research  program  related  to  urban  storm 
drainage.   Data  from  experimental  catchments  in 


different  West  arid  Center  Africa  cities  are 
lyzed,  and  it  has  already  been  found  that  Afr 
urban  runoff  must  be  specifically  modeled  Fu 
research  will  concern  the  technical  and  vx:io- 
nomic  survey  of  some  urban  storm  drainage  eq 
ment.  (See  also  W90-016I2;  (Lantz-PTI , 
W90-O1638 


URBAN   DRAIN  AM     |\    PARAMARIBO,  S 
INAME. 

Ministry    of   Public    Works,   Telecommunicat 
and  Construction,  Paramaribo  (Surinam) 
For   primary   bibliographic   entry   see   Field 
W90-01639 


DUTCH  NATIONAL  RESEARCH  P 
GRAMME  ON  SEWERAGE  AND  WA1 
QUALITY. 

M.  K   H  Cast 

IN:  Hydrological  Processes  and  Water  Man 
ment  in  Urban  Areas.  Proceedings  of  the  Inle 
tional  Symposium  24-29  April  1988,  Duisb 
West  Germany.  International  Hydrological  ] 
gramme  of  UNESCO  Publication,  1988.  p  247- 

Descriptors:  'Research  priorities,  'Water  qu; 
control,  'Water  pollution  sources,  'Water  p< 
tion  control,  'Water  pollution  effects,  'The  N 
erlands,  Chemical  oxygen  demand,  Susperi 
solids,  Rainfall-runoff  relationships,  Organic  c 
pounds. 

In  the  year  1983,  the  Dutch  Ministry  of  Hous 
Physical  Planning,  and  Environment  and  the 
search  Centre  of  the  Dutch  Water  Author 
founded  a  National  Research  Committee  for  S 
erage  and  Water  Quality  (NWRW).  The  NW 
was  allocated  a  budget  of  Fdl.  12,800,000-to  c 
out  a  research  program  on  the  relationship 
tween  sewerage  systems  and  surface  water  qua 
The  NWRW  was  founded  for  a  period  of 
years.  In  the  Netherlands  much  effort  had  been 
into  sewerage  and  the  construction  of  sew 
treatment  plants  since  1965.  Nevertheless,  sur 
water  quality  had  not  improved  as  much  as  exp 
ed.  A  large  amount  of  factual  material  has  I 
obtained  from  this  research  program.  Results 
elude:  (1)  variations  in  heavy  storm  occurrei 
across  the  country  amount  to  approximately  i 
These  differences  are  too  small  to  be  taken 
account  in  designing  sewerage  systems;  (2) 
overflow  event  in  practice  deviates  consider! 
from  the  theoretical  overflow  event  based  on 
drological  and  hydraulic  figures;  (3)  shov 
which  should  give  rise  to  overflow  do  not  h 
this  effect  in  practice,  and  vice  versa.  The  t 
result  is  that  10%-25%  more  overflows  occur 
were  calculated  in  theory;  (4)  the  length  of 
preceding  dry  weather  period  has  little  or  no  ef 
on  the  pollution  per  overflow.  The  investigati 
in  flat  areas  have  shown  no  first-flush  effect; 
water  from  roofs  may  be  contaminated  by  pol) 
clic  aromatic  hydrocarbons,  lead  and  zinc,  w 
from  other  surfaces  there  is  pollution  by  oil, 
pended  solids  (SS),  chemical  oxygen  dem 
(COD),  nitrogens  and  micro-pollutants;  (6) 
effect  of  stormwater  sedimentation  tanks  show; 
average  reduction  of  60%-70%  for  COD  and 
The  COD  reduction  of  a  swirl  concentrator  i 
estimated  at  40%.  Results  of  the  measurements 
a  high  weir  are  not  yet  available;  and  (7) 
impact  of  pollution  from  sewerage  systems  on 
ceiving  waters  depends  on  the  type  of  tr 
waters.  In  small  ponds,  color,  scent,  coarse  wa 
foam,  etc.  indicate  an  overflow.  (See  also  W 
01612)  (Lantz-PTT) 
W90-01640 


APPROPRIATE  TECHNOLOGY  FOR  URB 
DRAINAGE  IN  DEVELOPING  COUNTRIES. 

Technische    Univ.    Muenchen    (Germany,    F.l 
Lehrstuhl  fuer  Wassergutewirtschaft  und  Gesu 
heitsingenieurwesen. 
W.  F.  Geiger. 

IN:  Hydrological  Processes  and  Water  Mana 
ment  in  Urban  Areas.  Proceedings  of  the  Inter 
tional  Symposium  24-29  April  1988,  Duisbu 
West  Germany.  International  Hydrological  P 
gramme  of  UNESCO  Publication,  1988.  p  257-2 
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1  tab,  5  ref. 

Descriptors:  *Water  quality  control,  *Water  man- 
agement, "Urban  drainage,  "Developing  countries, 
Public  policy,  Drainage  systems,  Wastewater  treat- 
ment 

Appropriate  sanitation  and  storm  drainage  is  neces- 
sary especially  in  urbanized  areas  to  prevent  the 
spread  of  waterborne  diseases.  The  choice  of 
drainage  system  depends  on  meteorological  condi- 
tions and  is  influenced  by  social  and  cultural  condi- 
tions, as  well  as  by  financial  and  administrative 
constraints.  A  master  plan  should  be  the  first  step 
toward  an  urban  drainage  system.  This  is  a  general 
technical  layout  plan  of  the  sanitation  and  storm 
drainage  system  for  an  entire  urban  area.  Such  a 
plan  indicates  the  existing  conditions  as  well  as 
different  future  development  and  implementation 
stages  up  to  the  planning  horizon.  Drainage  sys- 
tems must  be  designed  that  they  can  be  constructed 
in  steps  and  maintained  with  the  funds  available. 
Drainage  systems,  however,  can  be  operated  suc- 
cessfully only  if  at  the  same  time,  sufficient  serv- 
ices for  solid  waste  removal  are  provided.  Further- 
more, public  information  and  education  programs 
explaining  advantages  of  these  systems  and  disad- 
vantages of  their  misuse  should  lead  to  the  accept- 
ance of  these  new  approaches  and  guarantee  their 
feasibility.  Participation  of  local  residents  in  the 
control  and  maintenance  work  is  considered  very 
helpful.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01641 


INTEGRATED  MEASURES  FOR  THE  REDUC- 
TION OF  STORM  WATER  AND  COMBINED 
SEWER  OVERFLOW  IMPACT  ON  AN  URBAN 
LAKE. 

Aalborg  Universitetscenter  (Denmark).  Environ- 
mental Engineering  Lab. 
T  Hvitved-Jacobsen,  and  S.  Jensen. 
IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  283-294, 
6  fig,  5  tab,  3  ref. 

Descriptors:  "Wastewater  treatment,  "Wastewater 
management,  "Storm  water,  "Sewers,  "Urban 
drainage,  "Combined  sewer  overflows,  Phospho- 
rus, Overflow,  Urban  areas,  Viborg,  Denmark, 
Rainfall-runoff  relationships,  Drainage  systems. 

For  two  years,  an  intensive  monitoring  program 
was  carried  out  in  order  to  establish  a  basis  for  a 
wastewater  management  plan  for  the  city  of 
Viborg,  Denmark.  In  this  plan  special  attention  is 
paid  to  reducing  the  impact  of  storm  water  runoff 
(SWR)  and  combined  sewer  overflows  (CSO) 
from  the  506  hectare  (ha)  paved  drainage  area  of 
the  city  on  an  urban  twin-lake  of  266  ha.  Based  on 
the  results  of  the  investigation,  a  wide  variety  of 
both  structural  and  non-structural  measures  will  be 
implemented  during  a  five  year  planning  period, 
which  started  in  1987,  based  on  a  financial  plan 
which  amounts  to  $12  million.  In  the  attempt  to 
reduce  the  impact  of  CSO  on  the  lake,  special 
attention  was  paid  to  evaluating  possible  negative 
effects  of  the  increased  hydraulic  load  on  the 
wastewater  treatment  plant.  Exemplified  by  phos- 
phorus, the  total  nonpoint  urban  loadings  on  the 
twin-lake  will  be  reduced  from  0.35  to  about  0.16 
g/sq  m/yr  during  the  planning  period.  (See  also 
W90-01612)  (Author's  abstract) 
W90-01643 


EFFICIENCY  OF  STORM  WATER  SEDIMEN- 
TATION TANKS  INCORPORATED  IN  DUTCH 
SEWERAGE  SYSTEMS. 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5D. 
W90-01647 


(Czechoslovakia). 

For   primary   bibliographic   entry   see   Field    5D. 

W90-01648 


RECENT  TRENDS  IN  THE  REAL  TIME  CON- 
TROL OF  URBAN  DRAINAGE  SYSTEMS. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
For   primary   bibliographic   entry   see   Field   5D. 
W90-01649 


COMBINED  SEWER  OVERFLOW  ABATE- 
MENT BY  ON-SITE  DETENTION,  INFILTRA- 
TION, AND  RE-USE. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
For   primary   bibliographic   entry   see   Field    5D. 
W90-01650 


MACROINVERTEBRATE  BIOMONITORING 
AND  WATER  QUALITY  MANAGEMENT 
WITHIN  URBAN  CATCHMENTS. 

Middlesex  Polytechnic,  Enfield  (England).  Urban 

Pollution  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-01657 


INTEGRATED  METHODOLOGIES  FOR  THE 
CONTROL  OF  URBANIZATION  EFFECTS  ON 
GROUNDWATERS  IN  THE  PALERMO  AREA 
(SICILY). 

Palermo  Univ.  (Italy).  1st.  di  Geofisica  Mineraria. 
A.  Cimino. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  413-420, 
3  fig,  9  ref. 

Descriptors:  "Water  pollution  control,  "Urban 
areas,  "Water  management,  "Groundwater  quality, 
Water  quality  control,  Sicily,  Management  plan- 
ning, Groundwater  management,  Palermo. 

In  the  last  15-20  years,  a  large  area  surrounding 
Palermo  has  undergone  a  relatively  sharp  change 
from  agriculture  to  urban  development.  As  socio- 
economic factors,  a  rising  industry  and  the  multi- 
plication of  public  bodies  have  caused  a  rapid 
process  of  local  immigration  from  inland  zones- 
cities  are  expanding,  creating  a  large  number  of 
environment  problems.  Recent  work  has  dealt  with 
the  quality  and  quantity  of  water,  and  its  deteriora- 
tion. This  paper  shows  the  'state  of  the  art'  of  the 
situation,  resuming  efforts  carried  out  by  the  Uni- 
versity of  Palermo,  and  other  projects,  to  control 
groundwaters  by  means  of  integrated  methodolo- 
gies. Geophysical  and  geochemical  surveys  have 
been  usefully  applied  to  follow  deterioration  phe- 
nomena in  circumscribed  'risk'  sectors  of  the  Paler- 
mo area  as  well  as  for  the  whole  plane.  As  a  result 
of  field  and  interpretation  works,  suggestions  are 
made  for  the  rational  utilization  of  the  Palermo 
groundwaters,  taking  into  account  the  develop- 
ment provisions  and  subsequent  planning  of  the 
hydraulic  resources.  (See  also  W90-01612)  (Au- 
thor's abstract) 
W90-01658 


INFLUENCE  OF  INDUSTRIALIZATION  AND 
HYDROGEOLOGY  ON  THE  QUALITY  OF 
GROUND  AND  SURFACE  WATER  IN  BIELE- 
FELD (CASE  STUDIES). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01659 


EFFECT  OF  UTILIZATION  OF  GEOTHER- 
MAL  WATERS  ON  THE  DISCHARGE  AND 
TREATMENT  OF  MUNICIPAL  WASTE 
WATERS. 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 


EFFECTS  OF  URBANIZATION  ON  WATER 
RESOURCES  IN  THE  WATERFORD  RIVER 
BASIN. 

Newfoundland    Dept.    of   the    Environment,    St. 

John's. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01674 


URBAN  WATER  QUALITY  IN  RELATION  TO 
COMBINED       SEWER       OVERFLOW       AND 


Water  Qualify  Control — Group  5G 

STORMWATER    RUN-OFF    IN    AMSTEL-    EN 
GOOILAND. 

Amstel-  en  Gooiland  Water  Pollution  Control  Au- 
thority, Hilversum  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-01675 


WASTE  WATER  IRRIGATION  SUITED  TO 
THE  ENVIRONMENT  AS  SHOWN  BY  THE 
EXAMPLE  OF  THE  'ABWASSERVERBAND 
WOLFSBURG'. 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Inst,  fuer  Geologic 

For  primary  bibliographic  entry  see  Field  3C. 

W90-01679 


RE-NATURATION  OF  WATERCOURSES  IN 
THE  NORTH  RHINE-WESTPHALIAN  INDUS- 
TRIAL REGION. 

Emschergenossenschaft  und  Lippeverband,  Essen 
(Germany,  F.R.). 
I.  D.  Londong. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  683-690, 
3  fig. 

Descriptors:  "West  Germany,  "Water  pollution 
treatment,  "Urbanization,  "Urban  hydrology, 
"Rhine  River,  "Industrial  development,  "Ecosys- 
tems, Wastewater,  Water  conveyance,  Channels, 
Water  quality,  Groundwater  quality,  Springs, 
Flow  profiles,  Case  studies. 

In  the  densely  inhabited  West  German  industrial 
region,  most  watercourses  between  the  Ruhr  and 
Lippe  Rivers  fulfill  a  technical  function  as  an 
outlet  channel  for  storm  water  and  wastewater. 
The  waterways  were  deeply  carved  in  the  soil  or 
made  with  dikes  for  extreme  rain  water  flow,  and 
with  concrete  bed  plates  for  sewage  flow.  Ecologi- 
cal knowledge  and  new  environmental  require- 
ments have,  however,  challenged  this  system.  De- 
tailed investigations  have  shown  that  under  the 
present  system  of  water  engineering,  the  Emscher 
River  and  many  of  its  tributaries  cannot  be  trans- 
formed into  biologically  active  watercourses  in  the 
near  future.  Ten  years  ago,  the  Emscher-  and 
Lippe-Water-Associations,  self-administering  orga- 
nizations responsible  for  drainage,  flood  protection 
and  sewage  treatment,  took  the  first  step  toward 
returning  the  brook's  natural  character.  A  so- 
called  re-naturation  is  possible  under  the  following 
conditions:  (1)  an  elimination  of  all  soil  subsidence 
occurring  in  the  region  of  the  brook;  (2)  a  suffi- 
cient water  quality-to  achieve  this,  the  sewage 
must  be  drained  off  to  downstream  treatment 
plants  or  purified  in  new  decentralized  plants;  (3)  a 
sufficient  flow  of  clean  water  from  springs  or 
groundwater;  (4)  the  anthropogene  high  water 
flow  must  be  reduced;  and  (5)  sufficient  area  is 
necessary-a  natural  brook  needs  more  space  than  a 
hydraulically  more  efficient  channel.  The  ecologi- 
cal benefit  of  a  re-naturation  depends  on  the  devel- 
opment of  banks  and  meadows.  Other  examples  of 
re-naturation  in  this  region  of  West  Germany  are 
presented  in  this  paper,  through  case  studies.  (See 
also  W90-01612)  (Lantz-PTT) 
W90-01688 


WATER  RENT  AS  AN  ECONOMIC  INSTRU- 
MENT FOR  THE  PROTECTION  AND  IM- 
PROVEMENT OF  WATER  QUALITY  FOR 
THE  BENEFIT  OF  THE  DRINKING  WATER 
SUPPLY  OF  TOWNS. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  6C. 
W90-01693 


WATER   MANAGEMENT  IN   URBAN  AREAS 
OF  A  DEVELOPING  COUNTRY. 

Dar  es  Salaam  Univ.  (Tanzania).   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01694 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


POSSIBILITIES    OF    ECOLOGICAL   STREAM 
MAINTENANCE  IN  URBAN  AREAS. 

For  primary  bibliographic  entry  sec  Field  4A. 
W90-0I696 


WATER  QUANTITY  MANAGEMENT  IN  UR- 
BANISED POLDERS. 

Department  of  Public  Works,  Amsterdam  (Nether- 
lands). Sewerage  and  Drainage  Dept. 
E.  Jacobs. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  757-765, 
7  fig,  8  ref. 

Descriptors:  *Water  supply,  *Polders,  'Waste 
management,  *The  Netherlands,  Hydrologic 
budget,  Economic  aspects,  Water  storage,  Urban- 
ization, Urban  areas,  Urban  planning. 

Precipitation  is  the  cause  of  a  rise  in  the  water 
level  of  the  surface  water  in  an  urban  polder.  The 
height  which  this  may  obtain  in  a  polder  is  deter- 
mined by  the  sand  filling.  Limiting  this  water  level 
rise  is  accomplished  by  sufficient  use  of  water 
storage  influence  the  cost  of  an  urban  expansion. 
An  economic  optimum  for  water  manageable  ad- 
aptation must  be  determined.  The  soil  of  the  pol- 
ders surrounding  Amsterdam,  The  Netherlands,  is 
mostly  weak  and  slightly  permeable.  To  made  a 
sound  building  foundation  it  is  necessary  to  raise 
this  area  by  using  sand.  Only  a  small  amount  of 
settling  by  load  application  can  take  place  during 
the  adaptation  of  a  residential  area  to  avoid 
damage  to  roads,  buildings,  cables  and  piping  lines. 
Therefore,  the  building  of  a  residential  area  can 
only  take  place  after  the  settling  by  load  applica- 
tion is  almost  complete.  The  larger  the  total  set- 
tling by  load  application,  the  longer  it  takes,  and 
the  longer  the  investment  in  the  building  land  lies 
idle,  bearing  no  interest.  However,  the  setting  up 
can  be  reduced  by  creating  areas  for  water  storage. 
When  more  land  is  reserved  for  water  storage, 
there  is  less  land  available  to  build  houses,  and 
more  revenue  comes  from  the  ground  exploitation. 
When  the  relationship  between  the  setting  up  and 
the  water  storage  is  determined,  an  optimal  choice 
can  be  made.  This  is  for  the  financial  viewpoint  as 
well  as  the  water  management  control  of  the 
system.  To  determine  this  optimum,  it  is  necessary 
to  formulate  rules  whereby  the  system  of  water 
management  and  the  construction  of  the  urban 
expansion  have  a  satisfactory  relationship  to  one 
another.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01697 


WETLAND  MANAGEMENT  IN  THE  CON- 
TEXT OF  REGIONAL  PLANNING,  EAST  CAL- 
CUTTA--A  CASE  STUDY. 

G.  Mukherjee. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  767-773, 
1  tab,  4  ref. 

Descriptors:  *Water  pollution  control,  'Wetlands, 
'Urban  planning,  'Ecological  effects,  Calcutta, 
India,  Water  management,  Ecosystems,  Public  par- 
ticipation, Legislation,  Technology  transfer,  Recy- 
cling. 

Purposeful  study  of  wetland  ecosystems  is  essential 
in  the  urban  fringe  where  wetlands  are  being  lost 
due  to  severe  settlement  pressure.  Even  today, 
wetlands  are  too  commonly  considered  marshy 
wastes  fit  only  for  reclamation  or  dumping.  Waste 
recycling  wetlands  east  of  Calcutta  are  the  largest 
in  the  world,  and  have  a  unique  system  for  purify- 
ing sewage,  growing  food  and  generating  employ- 
ment Here,  fisheries  are  directly  using  raw  sewage 
to  become  more  efficient,  effective  and  economi- 
cally viable.  The  strategy  being  employed  to  pre- 
serve the  Calcutta  system  includes:  (1)  protecting 
the  east  Calcutta  wetlands  that  recycle  urban 
waste  for  food,  employment  and  sanitation;  (2) 
ensuring  drainage  outfall  systems  to  feed  fisheries; 
(3)  preserving  the  promoting  the  rural  technology 


to  recycle  domestic  sewage;  (4)  introducing  or 
modifying  legislative  policies  and  rules;  (5)  devel- 
oping technology  transfer  scheme  to  popularize 
the  system  and  raise  the  level  of  public  awareness, 
and  (6)  incorporating  waste  recycling  progresses  in 
development  schemes.  (See  also  W90-OI6I2) 
(Lantz-PTT) 
W90-01698 


WATER  RESOURCES  MANAGEMENT  IN  RE- 
GIONS WITH  ENVIRONMENTAL  PROB- 
LEMS. 

Dortmund  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  6A. 

W90-01699 


WATER  MANAGEMENT  PLANNING  IN  THE 
AREA  'CITY  OF  HANNOVER  AND  SUR- 
ROUNDING'. 

Niedersaechsisches   Landesamt   fuer   Wasserwirts- 
chaft,  Hildesheim  (Germany,  F.R.). 
H.  J.  Schultz-Wildelau. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  783-790, 
2  fig,  1  tab,  3  ref. 

Descriptors:  'Water  management,  'Management 
planning,  'Urban  planning,  'Water  resources  de- 
velopment, Ecosystems,  Groundwater  budget, 
Water  supply,  Hannover,  West  Germany. 

Using  the  City  of  Hannover,  West  Germany,  and 
its  surroundings  as  an  example,  the  typical  water 
management  problems  and  solutions  found  in  many 
German  cities  are  illustrated.  The  water  manage- 
ment plan  'Untere  Leine'  has  been  drafted  as  a 
future  plan  for  an  area  of  nearly  2,500  sq  km 
around  Hannover.  The  aims  of  the  plan  are:  (1)  to 
maintain  surface  water  and  groundwater  in  a  con- 
dition which  renders  their  use  now,  and  in  the 
future,  possible;  (2)  to  avoid  excessive  exploitation 
of  water  resources  so  that  they  may  continue  their 
natural  functions  within  the  total  ecosystem;  (3)  to 
protect  human  life  and  economic  goods  against 
flood  damage;  and  (4)  to  reduce  interference  in 
natural  processes  to  a  minimum.  A  priority  of  the 
plan  is  the  creation  of  a  balance  between  the  water 
demand  (comprising  the  separate  demands  of  the 
population,  of  industry  and  of  agriculture)  and  the 
supply  of  usable  groundwater.  In  order  to  resolve 
the  conflict  between  the  preservation  of  vital  re- 
sources such  as  air,  soil,  water  and  biotopes,  and 
the  development  ambitions  of  a  city,  strategies 
must  be  developed.  The  city  of  Hannover  has 
applied  for  an  ecological  research  program  in 
which  methods  of  preserving,  securing  and  devel- 
oping stable  ecological  systems  within  the  city  area 
will  be  worked  out  on  an  exemplary  basis.  The 
section  of  the  plan  entitled  'Water'  contains  the 
following  stages:  (1)  collection  and  evaluation  of 
data  which  provide  a  qualitative  and  quantitative 
description  of  the  natural  water  household;  (2) 
establishment  of  causal  relationships  between  the 
fields  of  air,  soil  water,  biotope  and  regional  struc- 
ture; (3)  formulation  of  recommendations  for  city 
planning;  and  (4)  construction  of  hydrographical 
monitoring  systems  with  recommendations  for  data 
evaluation.  (See  also  W90-01612)  (Lantz-PTT) 
W90-01700 


CO-TREATMENT  OF  MANUFACTURED  GAS 
PLANT  SITE  GROUNDWATERS  WITH  MU- 
NICIPAL WASTEWATERS. 

Gas  Research  Inst.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-01702 


SUPERFUND  RECORD  OF  DECISION:  ZELL- 
WOOD,  FL. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 17410. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R04-88/031,  December 
1987.  44p,  3  fig,  30  tab. 


Descriptors   'Cleanup,  'Superfund,  *Wa> 

•Water   pollution    treatrriet        '/ 
"Florida,  'Landfills,  Costs,  Waste  dispOM 
Cleanup  operations,  Organic  compound1-.    ' 
water  pollution,  Heavy  metals.  Pesticides.  Inane: 
ation,  Monitoring,  Water  pollution  control 

The  57-acre  Zellwood  site  is  located  in  the  n'jrti 
western  corner  of  Orange  County,  Florida  Situa 
ed  in  a  rural  area,  the  site  is  occupied  by  foi 
industries  and  an  open  field  containing  a  marsh 
wetland  area  Approximately  300  homes  within 
one-mile  radius  of  the  site  depend  on  private  we) 
as  their  sole  source  of  potable  water.  Between  19( 
and  1971,  Drum  Service  Co.  of  Florida,  a  drui 
recycling  facility,  operated  wastewater  disposi 
systems  without  a  regulatory  permit,  treating  an 
disposing  of  generated  wastewaters  in  two  onsil 
evaporation/percolation  ponds.  In  1980,  the  con 
pany  eliminated  the  use  of  these  ponds  for  wast 
disposal  and  in  August  1981  initiated  drainage  an 
removal  of  contaminated  sediments  from  th 
ponds.  From  1971  through  1985,  the  Drum  Servic 
Co.  has  had  various  types  of  waste  treatment  an 
disposal  permits  issued  by  the  Florida  Dept.  c 
Environmental  Regulation  (FDER)  In  Decembe 
1982,  EPA  representatives  discovered  an  abai 
doned  drum  storage  area  in  the  northern  section  c 
the  Zellwood  site.  Based  on  unsubstantiated  r< 
ports  from  area  residents,  material  in  this  drui 
storage  area  may  have  been  there  fore  more  tha 
20  years.  In  the  fall  of  1983,  EPA  oversaw 
removal  action  of  the  abandoned  drum  area.  Th 
primary  contaminants  of  concern  affecting  th 
groundwater,  soil,  sediments  and  sludge  includi 
organics,  inorganics,  metals,  and  pesticides.  Th 
selected  remedial  action  for  this  site  includes:  exes 
vation  of  soils  and  sediments  with  onsite  incinei 
ation  and  testing  of  residuals  to  determine  apprc 
priate  disposal;  groundwater  pump  and  treatmer 
with  flushing  of  the  treated  groundwater  bac 
through  the  abandoned  drum  area  to  facilitat 
cleanup  of  residual  contamination;  and  a  long-ten 
groundwater  monitoring  program  for  private  pou 
ble  water  wells.  The  estimated  present  worth  co< 
for  this  remedial  action  ranges  from  $41,263,244  t 
$61,908,244  with  estimated  present  worth  opei 
ation  and  maintenance  of  $13,543,244  (excludin, 
groundwater  treatment  and  remediation).  (Lant2 
PTT) 
W90-01703 


GROUNDWATER  CONTAMINATION 

SOURCES,  CONTROL,  AND  PREVENTIV] 
MEASURES. 

Albuquerque     City      Enviromental      Complianc 

Dept.,  NM. 

C.  D.  Rail. 

Technomic  Publishing,  Co.,  Lancaster,  PA.  1989 
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Descriptors:  'Groundwater  pollution,  'Water  pol 
lution  sources,  'Water  pollution  prevention.  Histo 
ry,  Water  use,  Waste  disposal,  Water  pollutioi 
control,  Land  disposal.  Oil  pollution,  Industria 
wastes,  Farm  wastes,  Injection  wells.  Acid  rain 
Saline  water  intrusion,  Water  quality  management 

This  book  is  designed  to  provide  a  comprehensive 
concise  discussion  and  review  of  the  presently 
known  sources  of  groundwater  contamination  anc 
its  many  complex  interactions,  including  manageri 
al  and  political  implications.  These  goals  are  ac 
comphshed  through  discussions  of:  the  historica 
aspects  of  groundwater  use;  the  natural  quality  o: 
water;  on-site  liquid  waste  disposal  systems;  lane 
disposal  of  solid  wastes  and  groundwater  contami- 
nation; municipal,  industrial,  oil  field  wastes,  anc 
their  effects  on  groundwater;  groundwater  con- 
tamination due  to  agricultural  wastes;  contamina- 
tion of  groundwater  from  disposal  and  injectior 
wells;  other  wells  as  sources  of  contamination: 
underground  tanks  and  pipeline  leakage;  ground- 
water contamination  by  surface  waters,  atmospher- 
ic precipitation,  salt,  and  salt  intrusion;  contamina- 
tion of  groundwater  in  urban  and  suburban  area, 
and  diversion  of  flow  structures;  groundwater  con- 
tamination through  land  surfaces;  groundwater 
contamination— ecotoxicology  and  risk  assessment; 
and  groundwater  contamination-its  management 
and  prevention.  (Lantz-PTT) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


W90-01704 


LACKAWANNA  RIVER  PRIORITY  WATER 
BODY  SURVEY  REPORT  WATER  QUALITY 
STANDARDS  REVIEW. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA 

C.  P.  McMorran. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Publication  No.  124,  July  1989.  51p,  20  fig,  6 

tab,  2  ref,  append. 

Descriptors:  *Water  quality  control,  *Water  pollu- 
tion sources,  Water  pollution  prevention,  Stand- 
ards, Wastewater  disposal,  Sulfates,  Iron,  Lead, 
Manganese,  Cyanide,  Cadmium,  Aluminum, 
Heavy  metals,  Zinc,  Arsenic,  Mercury,  Fate  of 
pollutants,  Lackawanna  River. 

In  1987,  Priority  Water  Bodies  (those  waters  for 
which  regulatory  or  control  decisions  are  needed) 
were  identified  by  the  Pennsylvania  Department  of 
Environmental  Resources  (DER)  through  a  series 
of  Total  Maximum  Daily  Load/Waste  Load  Allo- 
cation (TMDL/WLA)  screenings.  These  water- 
sheds were  selected  for  screening  on  the  basis  of: 
(1)  presence  of  a  potable  water  supply  in  the 
watershed;  (2)  documentation  of  toxics  related  fish 
and  aquatic  life  water  quality  problems  in  the 
watershed;  and  (3)  presence  of  one  (or  more) 
major  National  Priority  point  discharge  permits  in 
the  watershed.  The  screenings  were  conducted  on 
a  watershed  basis  and  were  designed  to:  (1)  inven- 
tory readily  available  information  on  the  nature 
and  extent  of  toxics  discharged  from  Publicly 
Owned  Treatment  Works  (POTWs)  and  industrial 
discharges;  (2)  evaluate  the  potential  impact  that 
these  discharges  have  on  the  receiving  water  body; 
(3)  determine  the  parameters  of  concern  associated 
with  each  discharge  that  may  require  water  quality 
based  effluent  limitations  (WQEBLs);  and  (4)  de- 
termine where  potential  discharge  interactions  may 
require  additional  field  data  collection,  and  multi- 
ple discharge  wasteload  allocations.  The  data  indi- 
cated that  relationships  exist  between  levels  of 
toxic  pollutants  in  the  Lackawanna  River  and  the 
major  discharges.  The  Throop,  Scranton  and 
Lower  Lackawanna  sewage  treatment  plant  (STP) 
discharges  and  Old  Forge  and  Duryea  mine  over- 
flows had  the  greatest  impact  on  water  quality  in 
the  Lackawanna  River.  Water  quality  in  the 
Lackawanna  River  is  impacted  by  high  levels  of 
sulfates,  iron,  lead  and  manganese  discharged  from 
abandoned  coal  mines.  The  sewage  treatment 
plants  discharge  large  amounts  of  lead,  cyanide 
and  cadmium.  High  levels  of  aluminum  were  also 
discharged  from  the  Lower  Lackawanna  STP. 
Cadmium  was  high  in  discharges  from  Chrysler 
Defense,  which  also  had  high  levels  of  cyanide, 
lead,  iron,  zinc  and  manganese.  Arsenic,  chromium 
and  mercury  were  not  detected  and  thus  did  not 
show  any  relationships  to  the  discharges.  (Lantz- 
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INSTALLATION  RESTORATION  PROGRAM. 
STAGE  3:  MCCLELLAN  AIR  FORCE  BASE, 
SEMIANNUAL  INFORMAL  TECHNICAL 
REPORT. 

Radian  Corp.,  Sacramento,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A98  861. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Final  Copy,  September  1988.  334p,  28  fig,  20  tab, 
22  ref,  4  append.  USAF  Project  PRJY871502, 
Radian  Contract  227-005-03. 

Descriptors:  "California,  *Path  of  pollutants,  *Fate 
of  pollutants,  "Groundwater  pollution,  "Cleanup 
operations,  "McClellan  Air  Force  Base,  Trichlor- 
oethene,  Organic  compounds,  Water  quality  con- 
trol, Wells,  Dichloroethene,  Dichloroethane,  Mon- 
itoring. 

This  report  summarizes  the  interpretive  results  for 
analytical  and  hydrologic  data  obtained  during 
groundwater  sampling  and  analysis  activities  at 
McClellan  Air  Force  Base,  California  from  August 
1979  through  the  First  Quarter  1988.  The  data  are 
used  to  evaluate  the  occurrence  and  migration  of 
groundwater  contaminants,  to  assess  the  variability 


in  the  sampling  and  analytical  processes,  to  identify 
any  hydrologic  and  analytical  trends  developing 
with  time,  and  to  evaluate  the  effectiveness  of  the 
Area  D  extraction  system.  The  occurrence  and 
migration  of  trichloroethene  (TCE)  in  the  ground- 
water was  evaluated.  Several  factors  controlling 
the  direction  of  contaminant  flow  and  the  rate  of 
contaminant  migration  were  discussed.  These  in- 
clude the  affects  of  pumping  by  active  base  pro- 
duction wells  and  the  Area  D  extraction  wells. 
This  study  was  able  to  quantify  sampling  variabili- 
ty for  three  compounds  (TCE,  1,1 -dichloroethene, 
and  1,1 -dichloroethane).  Due  to  date  limitations, 
seasonal  and  analytical  variability  could  not  be 
quantified  at  this  time.  An  evaluation  of  the  Area 
D  extraction  system  was  conducted.  Based  on 
evaluation  of  analytical  and  hydrologic  data,  it  is 
possible  to  conclude  that  the  extraction  system  is 
extracting  contaminated  groundwater  and  influ- 
encing groundwater  flow  directions  in  all  three 
monitoring  zones  in  Area  D  and  off  base  in  the 
Northwest  Area.  (Author's  abstract) 
W90-01707 


INTERIM    HYDROGEOLOGIC   CHARACTER- 
IZATION    REPORT    AND     GROUNDWATER 
MONITORING   SYSTEM   FOR  THE   NONRA- 
DIOACTIVE    DANGEROUS     WASTE     LAND- 
FILL, HANFORD  SITE,  WASHINGTON. 
Westinghouse  Hanford  Co.,  Richland,  WA. 
D.  C.  Weekes,  S.  P.  Luttrell,  and  M.  R.  Fuchs. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011910. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  WHC-EP-0021,  October  1987.   170p, 
25   fig,   4  tab,    1    plate,    31    ref,   7  append.   DOE 
Contract  DE-AC06-87RL 10930. 

Descriptors:  "Hazardous  wastes,  "Monitoring, 
"Geohydrology,  "Groundwater         pollution, 

"Groundwater  quality,  "Landfills,  "Water  pollu- 
tion control,  Hydraulic  conductivity,  Groundwat- 
er movement,  Waste  disposal,  Aquifers,  Transmis- 
sivity,  Permeability,  Potable  water. 

A  total  of  nine  wells  were  installed  at  the  Nonra- 
dioactive Dangerous  Waste  (NRDW)  Landfill,  to 
determine  characteristics  such  as  groundwater 
quality,  hydraulic  conductivity,  and  continuity  of 
hydrostratographic  units.  Seven  of  these  wells 
compose  a  detection  level  groundwater  monitoring 
system  that  meets  the  requirements  for  interim 
status  groundwater  monitoring  under  40  CFR  265, 
Subpart  F.  Groundwater  flow  is  generally  west  to 
east  across  the  NRDW  Landfill,  and  the  gradient  is 
very  small  (about  0.1  ft/ 1,300  ft).  The  uppermost 
section  of  the  aquifer  is  unconfined  and  highly 
transmissive.  Transmissivity  values  range  from  ap- 
proximately 100,000  to  300,000  sq  ft/d.  The  hy- 
draulic conductivity  ranges  from  1,700  to  5,000  ft/ 
d,  based  on  a  saturated  thickness  of  60  ft.  A  rela- 
tively thin  clayey  silt  unit,  of  low  permeability,  is 
laterally  continuous  under  the  NRDW  Landfill 
and  acts  as  the  base  of  the  aquifer  for  the  purpose 
of  monitoring  potential  vertical  contaminant  mi- 
gration. Results  from  water  samples  collected  from 
monitoring  wells  were  compared  with  interim 
drinking  water  standards,  and  no  constituent  was 
found  to  exceed  these  standards.  (Author's  ab- 
stract) 
W90-01708 


STATUS  REPORT  FOR  THE  HANNA  AND 
HOE  CREEK  UNDERGROUND  COAL  GASIFI- 
CATION TEST  SITES. 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

G.  L.  Berdan,  B.  T.  Nolan,  W.  L.  Barteaux,  and 

W.  Barrash. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-0O9100. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report    No.    DOE/MC/1 1-76-2457,    June    1987. 

23p,  8  fig,  4  tab,  6  ref.  DOE  Contract  DE-FC21- 

86MC 11076. 

Descriptors:  "Water  pollution  treatment,  "Cleanup 
operations,  "Groundwater  pollution,  "Groundwat- 
er quality,  "Water  treatment,  Adsorption,  Wells, 
Hoe  Creek,  Coal  gasification. 


Water  Quality  Control — Group  5G 

Several  tasks  for  restoring  the  water  quality  at  Hoe 
Creek  and  Hanna  Creek  (underground  coal  gasifi- 
cation (UCG)  were  completed  in  the  past  year: 
groundwater  treatment  demonstration  (1986); 
bench-scale  carbon  adsorption  experiments  (1987); 
design  of  the  scaled-up  treatment  system  (1987); 
and  well-pumping  test  (1987).  A  closed-loop  cycle 
of  groundwater  withdrawal,  treatment,  and  re- 
charge was  employed  with  batch  and  continuous 
tests.  Batch  test  indicated  that  >  97%  of  the 
phenols  were  removed.  Samples  from  the  effluent 
port  and  the  effluent  surge  tank  contained  <  20 
parts  per  billion  (ppb)  phenols.  Total  organic 
carbon  (TOC)  removal  was  >  88%  during  the 
batch  test  (based  on  the  TOC  level  in  the  effluent 
tank).  Volatilization  of  phenols  in  the  influent 
surge  tank  probably  contributed  to  the  removals. 
Phenols  removals  ranged  from  89%  to  >  97% 
during  continuous  operations.  Effluents  typically 
contained  <  20  ppb  of  phenols  and  <  10  parts  per 
million  (ppm)  of  TOC.  Water  levels  in  the  produc- 
tion and  observation  wells  usually  stabilized  after 
30  minutes  of  pumping.  The  water  level  in  the 
recharge  well  rose  about  0.5  ft  in  a  typical  9-hr 
pumping  period.  Groundwater  restoration  at 
Hanna  will  begin  in  late  June  1987  and  proceed 
through  August  1987.  After  the  1987  groundwater 
restoration  is  completed,  several  tasks  must  be 
completed.  All  water  sample  results  must  be  ob- 
tained and  interpreted.  The  solids  in  the  evapora- 
tion pond  must  be  sampled,  analyzed,  and  disposed 
of  according  to  regulations.  Precipitated  solids  will 
be  disposed  of  by  a  subcontractor  in  accordance 
with  WDEQ  (Solid  Waste  Office)  regulations. 
Quarterly  sampling  will  continue  to  determine 
groundwater  stability.  (Lantz-PTT) 
W90-01711 


SUPERFUND  RECORD  OF  DECISION:  AMER- 
ICAN THERMOSTAT,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 17386. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/RO2-88/056,  January 
1988.  113p,  9  fig,  7  tab,  3  append. 

Descriptors:  "Water  pollution  sources,  "Water  pol- 
lution treatment,  "Groundwater  pollution,  "Clean- 
up operations,  Trichloroethene,  Volatile  organic 
compounds,  Organic  compounds,  Drinking  water, 
Costs,  Wells,  Groundwater  pollution. 

The  American  Thermostate  Corporation  (ATC) 
site,  occupying  approximately  eight  acres,  is  locat- 
ed in  South  Cairo,  New  York.  Private  homes  are 
near  the  site  on  its  eastern  and  western  boundaries. 
Former  plant  operations  involving  the  assembly  of 
thermostats  for  small  appliances  were  carried  out 
in  one  existing  large  building.  From  the  mid-1950s 
through  at  least  1981,  waste  containing  to  an  aban- 
doned septic  system  and  dumped  outside  onto 
plant  grounds.  The  drains  were  connected  to  the 
abandoned  septic  system.  In  March  1981,  two 
ATC  employees  were  observed  dumping  solvents 
on  plant  property.  This  triggered  investigations 
into  the  company's  waste  handling  practices  by  the 
New  York  State  Department  of  Environmental 
Conservation  (NYSDEC)  and  the  New  York  State 
Attorney  General's  office.  Subsequently,  water 
samples  collected  in  five  privately-owned  wells  in 
the  ATC  vicinity  revealed  the  presence  of  high 
levels  of  TCE  and  PCE.  As  a  result,  ATC  began 
supplying  bottled  water  to  local  residents  in  April 
1981.  Pursuant  to  a  1983  Consent  Order,  ATC  and 
AMRO  Realty  Corporation  (AMRO),  the  owners 
of  the  property,  agreed  to  clean  up  the  site  and  its 
surroundings;  supply  bottled  water  for  cooking 
and  drinking  purposes;  and  install,  monitor,  and 
maintain  carbon  filter  systems  for  the  five  affected 
homes.  ATC  and  AMRO  did  not  fully  comply 
with  the  Consent  Order  and  did  not  remedy  the 
contamination  at  the  site.  In  June  1983,  a  new 
onsite  4,500-gallon  septic  system  was  installed  and, 
in  September  1983,  ATC  provided  carbon  filtra- 
tion for  septic  system  discharges  to  lower  PCE 
levels.  EPA  has  installed  two  new  carbon  filtration 
units  on  contaminated  private  wells;  installed  an  air 
stripping  system  on  a  highly  contaminated  well; 
and  drilled  a  new  well  attempting  to  locate  a  clean 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

water  supply.  The  primary  contaminates  of  con- 
cern affecting  the  groundwater  are  VOCs  includ- 
ing PCE  and  TCE.  The  selected  remedial  action 
for  this  site  includes:  extension  of  the  existing 
Catskill  Water  District  pipeline  from  Sandy  Plains 
Road  or  from  Rudolph  Weir  Road  to  the  affected 
and  potentially  affected  area.  The  exact  route  of 
the  pipeline  will  be  determined  during  design.  The 
estimated  capital  cost  for  this  remedial  action 
ranges  from  $2,270,000  to  $2,380,000  with  annual 
operation  and  maintenance  of  $100,000  to 
$110,000,  pending  the  pipeline  route  decision. 
(Lantz-PTT) 
W90-01712 


SUPERFUND  RECORD  OF  DECISION:  YORK 
OIL  COMPANY,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 117394. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-88/054,  February 
1988.  205p,  6  fig,  8  tab,  3  append. 

Descriptors:  *New  York,  *Water  pollution 
sources,  *Water  pollution  treatment,  *Waste  dis- 
posal, *Waste  disposal,  "Cleanup  operations,  Poly- 
chlorinated  biphenyls,  Volatile  organic  com- 
pounds, Phenols,  Fate  of  pollutants,  Groundwater 
pollution,  Solidification,  Costs. 

The  York  Oil  Company  site,  encompassing  17 
acres,  is  located  in  the  Hamlet  of  Moira,  Franklin 
County,  New  York.  Wetlands  and  woodlands  are 
the  principal  land  use  in  the  vicinity  of  the  site. 
The  now  dissolved  York  Oil  Company  operated  a 
waste  oil  recycling  facility  from  1964  to  1977. 
Crankcase  industrial  oils,  with  come  containing 
polychlorinated  biphenyls  (PCBs),  were  collected 
from  sources  throughout  New  England  and  New 
York,  then  stored  and/or  processed  at  the  site  in 
eight  above-ground  storage  tanks,  a  series  of  three 
earthen-damned  settling  lagoons,  and  at  least  one 
below-ground  storage  tank.  The  recycled  PCB- 
contaminated  oil  was  either  sold  as  No.  2  fuel  oil 
or  used  in  dust  control  for  the  unpaved  roads  in 
the  vicinity  of  the  site.  During  heavy  rains  and 
spring  thaws,  the  oil-water  emulsion  from  the  la- 
goons would  often  overflow  onto  the  surrounding 
lands.  The  York  Oil  site  contamination  was  first 
discovered  in  1979  by  New  York  State  Depart- 
ment of  Transportation  road  crew,  who  then  noti- 
fied the  New  York  State  Department  of  Environ- 
mental Conservation  (NYSDEC).  Several  removal 
actions  have  been  undertaken  at  the  site  to  contain 
the  PCB-contamination  problem.  Currently,  soils, 
sediments,  groundwater,  and  surface  water  are 
contaminated  with  PCBs,  VOCs,  metals,  and  phen- 
ols. The  selected  remedial  action  for  this  site  in- 
cludes: excavation  of  22,000  cu  yd  of  contaminated 
soil  and  8,000  cu  yd  of  contaminated  sediments 
with  onsite  solidification  followed  by  onsite  dispos- 
al of  treatment  residuals;  installation  of  deep 
groundwater  drawdown  wells  and  shallow  dewa- 
tering  wells  to  collect  the  sinking  contaminant 
plume  and  the  oil  during  excavation,  with  onsite 
treatment  and  subsequent  discharge  in  accordance 
with  New  York  State  NPDES  requirements;  off- 
site  thermal  treatment  of  approximately  25,000  gal- 
lons of  contaminated  tank  oils  in  addition  to  other 
soils  collected  at  the  site;  cleaning  and  demolition 
of  the  empty  storage  tanks;  and  grading.  Treatabil- 
ity studies  will  determine  the  effectiveness  of  the 
solidification  process  and  optimal  treatment  system 
for  groundwater.  The  estimated  capital  cost  for 
this  remedial  action  is  $6,500,000  with  present 
worth  operation  and  maintenance  $500,000.  (Au- 
thor's abstract) 
W90-01714 


SUPERFUND  RECORD  OF  DECISION:  KEEFE 
ENVIRONMENT,  NH. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 17378. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche, 
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1 64p,  3  fig,  23  tab,  4  append. 


Descriptors:  'Cleanup,  'Water  pollution  sources, 
•Water  pollution  treatment,  'FJpping,  'New 
Hampshire,  'Chlorinated  hydrocarbons,  'Ground- 
water pollution,  Drinking  water,  Waste  disposal, 
Volatile  organic  compounds,  Underground  waste 
disposal,  Volatilization,  Filtration,  Chemical  treat- 
ment, Costs. 

The  Keefe  Environmental  Services  (KES)  site  is 
located  in  a  semi-rural  area  in  Epping,  New  Hamp- 
shire. In  May  1978,  Mr.  Paul  Keefe  constructed  a 
chemical  waste  storage  facility  by  establishing 
drum  storage  areas,  large  storage  tanks,  equipment 
shelters  and  a  bulking  area.  A  700,000  gallon  ca- 
pacity, synthetically  lined,  waste  lagoon  was  also 
installed.  During  April  1979,  the  New  Hampshire 
Bureau  of  Solid  Waste  Management  (NHBSWM) 
and  the  Division  of  Public  Health  Services 
(DPHS)  ordered  KES  to  clean  up  a  number  of 
leaking  storage  tanks,  ruptured  drums,  improperly 
dumped  latex  waste,  and  contaminated  soils. 
During  September  1979,  a  surface  water  and 
groundwater  sampling  program  identified  seven 
chlorinated  hydrocarbons  in  the  groundwater 
wells.  Beginning  in  November  1979,  drinking 
water  wells  of  the  twelve  surrounding  residences 
were  sampled  by  the  New  Hampshire  Water 
Supply  and  Pollution  Control  Commission  for 
chemical  compounds  and  biological  parameters. 
The  sampling  indicated  the  presence  of  several 
VOCs  in  some  wells.  Removal  actions  initiated 
between  June  1981  and  November  1982,  and  then 
again  in  March  1983,  removed  2,029  fifty  five- 
gallon  drums,  84  thirty  gallon  drums,  47  cauldrons 
and  trays,  51  carboys,  1,630  five  gallon  pails,  124 
empty  drums,  and  10  fiber  and  155  miscellaneous 
containers.  In  addition,  approximately  4,100  five 
gallon  drums,  4  five  thousand  gallon,  and  4  ten 
thousand  gallon  above-ground  tanks  were  re- 
moved from  the  site.  The  selected  remedial  action 
for  this  site  includes:  in-situ  treatment  of  soil  using 
vacuum  extraction  with  discharge  to  the  atmos- 
phere; and  groundwater  pump  and  treatment  using 
air  stripping,  filtration,  and  carbon  adsorption  with 
discharge  to  a  groundwater  recharge  area  adjacent 
to  the  wetland  along  the  site  border.  The  estimated 
present  worth  cost  for  this  remedial  action  is 
$6,100,000  with  present  worth  operation  and  main- 
tenance of  $4, 1 57,000.  (Lantz-PTT) 
W90-01715 


SUPERFUND  RECORD  OF  DECISION:  EAU 
CLAIRE  MUNICIPAL  WELL,  WI. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 117436. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R06-88/064,  March  1988. 
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Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution treatment,  'Cleanup  operations,  *Eau 
Claire,  'Wisconsin,  'Groundwater  pollution,  Vola- 
tile organic  compounds,  Chippewa  River,  Dichlor- 
oethene,  Organic  compounds,  Costs,  Volatiliza- 
tion, Municipal  water. 

The  500-scre  Eau  Claire  Municipal  Well  Field 
(ECMWF)/site  is  located  in  northwestern  Eau 
Claire  County  and  southwestern  Chippewa 
County,  Wisconsin,  at  the  confluence  of  the  Eau 
Claire  River  and  the  Chippewa  River.  ECMWF 
supplies  drinking  water  to  approximately  57,600 
residents  and  numerous  commercial  establishments 
in  the  city  of  Eau  Claire  and  Washington  Town- 
ship. Groundwater  from  five  municipal  wells  in  the 
north  well  field  is  contaminated  with  volatile  or- 
ganic compounds  (VOCs).  The  contamination  at 
the  ECMWF  site  has  been  characterized  as  two 
separate  plumes.  The  Chippewa  River  is  not  be- 
lieved to  be  affected  by  this  VOC  contamination 
due  to  municipal  well  pumping  which  prevents 
groundwater  discharge  into  the  river.  In  March 

1981,  as  part  of  the  EPA  Ground  Water  Supply 
Survey,  the  Wisconsin  Department  of  Natural  Re- 
sources (WDNR)  tested  the  Eau  Claire  municipal 
water  supply  for  VOCs  and  did  not  detect  VOCs 
at  levels  of  immediate  concern.  Additional  testing 
of  the  city's  active  production  wells,  in  January 

1982,  reported  VOC  concentrations  below  health 
advisory  levels.  Concerned  about  the  future  use  of 


the  water  supply,  additional  testing  in  Scptemt 
1982  and  January  1983  was  conducted  to  identi 
the  source  and  extent  of  VOC  contaminal 
eral  residential  wells  reported  detectable  level* 
VOCs  including  1,1-dichloroethene  conceniratit 
in  excess  of  the  WDNR  health  advisory  The  F. 
Claire  site  was  given  a  high  Superfund  Naiioi 
Priority  List  priority  by  WDNR  due  to  the  nati 
of  the  toxicity  and  persistence  of  the  contaminal 
and  the  large  population  affected.  The  prima 
contaminants  of  concern  affecting  the  groundwai 
are  VOCs  and  include:  chloroform,  DCE,  dichl< 
oethene,  PCE,  TCE,  and  trichloroethane  The  i 
lected  remedial  action  for  this  site  includ 
groundwater  pump  and  treatment  using  the  exi 
ing  air  stripper  with  discharge  of  treated  water 
the  municipal  water  system  and  the  untreat 
water  to  the  Chippewa  River;  and  provision 
municipal  water  to  private  well  users  within 
near  the  area  of  groundwater  contamination.  T 
estimated  capital  cost  for  this  remedial  action 
$11,214,200  with  annual  operation  and  main 
nance  of  $296,700.  (Author's  abstract) 
W90-01717 


SUPERFUND  RECORD  OF  DECISION:  L. 
CLARKE  AND  SON,  VA. 

Environmental  Protection  Agency,  Washingtc 
DC.  Office  of  Emergency  and  Remedial  Respon 
Available  from  the  National  Technical  Informati 
Service,  Springfield,  VA  22161,  as  PB89-1174( 
Price  codes:  A04  in  paper  copy,  A01  in  microficl 
Report  No.  EPA/ROD/R03-88/040,  March  19! 
76p,  6  fig,  4  tab. 

Descriptors:  'Water  pollution  sources,  'Water  r> 
lution  treatment,  'Virginia,  'Soil  contaminatic 
'Cleanup  operations,  Creosote,  Benzene,  Orgat 
compounds,  Hydrocarbons,  Costs,  Fate  of  polli 
ants,  Biodegradation,  Wood  wastes. 

The  40-acre  LA.  Clarke  site  is  located  in  Spots; 
vania,  VA.  Wood  preserving  operations  began 
L.A.  Clarke  and  Son,  Inc.  in  June  1937  and  ha 
continued  to  date  with  only  one  inactive  peric 
from  April  1979  to  June  1980.  During  the  past 
years,  creosote  contaminated  soil  and  sedimet 
resulted  from  facility  operations  spills,  wai 
streams  entering  the  drainage  ditches,  and  ons: 
disposal.  In  1975,  L.A.  Clarke  and  Son,  Inc.  w 
issued  a  National  Pollution  Discharge  Eliminati* 
System  (NPDES)  permit  for  outfalls  from  tv 
onsite  drainage  ditches.  These  permits  are  still 
effect.  Phenol  is  the  only  toxic  contaminant  reg 
lated  by  the  permit.  In  1980,  L.A.  Clarke  and  Sc 
Inc.  was  classified  under  RCRA  as  a  treater 
hazardous  waste  due  to  the  presence  of  wastewat 
impoundment  lagoon.  As  part  of  a  State-mandat 
remedial  action  in  1982,  approximately  1.400  cu  i 
of  soil  was  excavated  from  the  processing  area 
create  a  RCRA-regulated  soil  waste  pile.  The  p 
mary  contaminants  of  concern  affecting  both  tl 
soil  and  sediments  (total  volume  of  119,000  cu  y 
are  constituents  of  creosote  including  polynucle 
aromatics  and  benzene.  The  selected  remedi 
action  for  this  site  includes:  in-situ  soil  flushing 
subsurface  soil  underlying  the  process  buildin 
followed  by  in-situ  biodegradation  in  the  creoso 
layer  area;  biological  degradation  of  bottom  sec 
ments  in  the  lagoon;  excavation,  dredging,  at 
onsite  consolidation  of  contaminated  sedimen 
subsurface  wetland  soil,  buried  pit  materials,  at 
surface  soil  not  remediated  via  in-situ  flushin 
erosion/sedimentation  control;  backfilling  excavz 
ed  areas  with  treated  soil  and  sediment;  at 
groundwater  monitoring.  The  estimated  capit 
cost  for  this  remedial  action  is  $21,080,000  wi 
present  worth  operation  and  maintenance 
$33,900.  Should  be  determined  that  the  onsi 
process  building  requires  removal,  land  farminj 
biodegradation  may  be  implemented  at  an  adds 
capital  cost  of  $910,000.  (Author's  abstract) 
W90-01718 


EVOLUTION  OF  THE  GROUNDWATE 
CHEMISTRY  AROUND  A  NUCLEAR  WAST 
REPOSITORY. 

UKAEA  Atomic  Energy  Research  Establishmen 

Harwell  (England).  Theoretical  Physics  Div. 

A.  Haworth,  S.  M.  Sharland,  P.  W.  Tasker.  and  C 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


J.  Tweed. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-753613. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  NSS-R.lll,  December  1987.  13p,  7  fig, 

7ref. 

Descriptors:  'Path  of  pollutants,  *Water  chemis- 
try, 'Waste  disposal,  *Model  studies,  'Geochemis- 
try.  Chemical  reactions,  Radioactive  wastes, 
Groundwater  movement,  Geology,  Clay,  Hydro- 
gen ion  concentration. 

Perturbations  to  the  natural  chemistry  of  the  geol- 
ogy surrounding  a  nuclear  waste  repository  may 
affect  the  overall  nuclide  release  rates  through 
properties  such  as  their  solubilities  and  sorption 
characteristics.  In  this  paper,  some  of  the  necessary 
techniques  to  construct  a  research  model  of  the 
evolution  of  the  groundwater  under  the  influence 
of  the  backfill  material,  are  developed.  These  in- 
volve various  extensions  to  the  coupled  ionic  mi- 
gration and  chemical  equilibria  code,  CHEQ- 
MATE.  These  extensions  have  been  used  in  the 
first  stages  of  a  model  of  the  chemical  environment 
within  the  host  rock.  Although  the  design  and 
location  of  a  deep  low-  and  intermediate-level  nu- 
clear waste  repository  have  not  yet  been  finalized 
in  the  U.K.,  in  this  preliminary  model,  the  authors 
have  considered  a  concrete  backfill  material  em- 
bedded in  a  clay  geology.  However,  the  model  is 
sufficiently  flexible  that  other  backfill  materials  and 
host  rocks  may  be  considered  if  a  good  thermo- 
dynamical  description  is  available.  The  preliminary 
results  from  the  model  suggest  that  over  timescales 
of  about  a  thousand  years,  the  natural  buffering 
action  of  the  clay  against  changes  in  pH  has  a 
significant  effect  on  the  scale  of  perturbation  by 
the  ingress  of  highly  alkaline  porewater.  It  seems 
likely,  therefore,  that  this  type  of  modeling  will 
have  considerable  relevance  to  the  safety  assess- 
ment models.  (Author's  abstract) 
W90-01722 


CLOSURE  PLAN  FOR  THE  DECOMMIS- 
SIONED HIGH  EXPLOSIVES  RINSE-WATER 
LAGOONS  AT  LAWRENCE  LIVERMORE  NA- 
TIONAL LABORATORY  SITE  300. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Restoration  Div. 

D.  W.  Carpenter,  A.  L.  Lamarre,  N.  B.  Crow,  and 
P.  M.  Swearengen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-013161. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  UCID-21369,  May  31,  1988.  176p,  19 
fig,  1  tab,  22  ref,  2  append. 

Descriptors:  *Waste  disposal,  *Water  pollution 
treatment,  'Cleanup  operations,  'Explosives, 
•Groundwater  pollution,  Lawrence  Livermore 
National  Laboratory,  Geohydrology,  Contain- 
ment, Leaching,  Permeability,  Hydraulic  conduc- 
tivity, Capping. 

Lawrence  Livermore  National  Laboratory 
(LLNL)  Site  300  is  located  in  the  Altamont  Hills 
approximately  15  miles  southeast  of  Livermore, 
CA.  The  High  Explosives  (HE)  Process  Area,  one 
of  the  major  facilities  at  Site  300,  is  located  in  the 
south  central  part  of  the  site.  Within  the  HE  Proc- 
ess Area,  nine  relatively  small,  unlined  lagoons 
formerly  received  rinse-water  discharges  from  var- 
ious process  area  buildings.  The  rinse  waters  were 
disposed  of  by  evaporation  and  infiltration.  Until 
1980,  these  lagoons  were  operated  under  waste 
discharge  requirements  contained  in  Regional 
Water  Quality  Control  Board  (RQWCB)  Order  78- 
148.  At  that  time,  the  RWQCB  rescinded  the  order 
and  issued  Order  80-183.  The  new  order  prohibited 
the  discharge  of  industrial  wastewater  to  unlined 
ponds  or  to  the  ground.  To  comply  with  that 
order,  LLNL  designed  and  constructed  a  surface 
impoundment  system  consisting  of  two  doubly 
lined  impoundments  with  a  leachate  collection 
system  and  a  vadose  zone  and  groundwater  moni- 
toring network.  At  their  present  locations,  these 
compounds  pose  no  direct  threat  to  human  health, 
safety,  or  the  environment.  The  driving  force  that 
distributed  the  low  levels  of  HE  compounds  and 
VOCs  in  the  unsaturated  zone  was  the  hydraulic 
head  generated  by  rinse  water  in  the  lagoons.  With 


no  further  accumulation  of  liquids  in  the  lagoons, 
the  HE  compounds  and  VOCs  should  remain  im- 
mobile. To  ensure  this  immobility,  the  authors 
propose  to  fill  and  cap  the  decommissioned  la- 
goons with  compacted  backfill  and  clay  soil.  The 
compacted  clay  caps  are  specified  to  be  a  minimum 
of  2  ft  thick  and  to  extend  beyond  the  edges  of  the 
lagoons.  The  clay  caps  will  be  constructed  of 
materials  selected,  tested,  and  emplaced  under  the 
supervision  of  a  qualified  soils  engineer.  Imported 
backfill,  compacted  to  95%  of  its  maximum  densi- 
ty, will  be  placed  beneath  the  clay  caps.  To  reduce 
the  potential  for  compromise  of  the  compacted 
clay  cap  by  bioturbation,  the  caps  will  be  covered 
with  18  inches  of  uncompacted  topsoil  seeded  with 
local  grasses.  (Lantz-PTT) 
W90-01723 


DISSOLVED  OXYGEN  STRATEGIES  FOR 
HYDRO  RELICENSING. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
S.  F.  Railsback. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008373. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-880498-1,  (1988).  12p,  1  fig,  9 
ref.  DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Water  pollution  control,  'Dissolved 
oxygen,  'Water  resources  development,  'Water 
quality  control,  Regulations,  Reservoirs,  Monitor- 
ing, Project  planning,  Management  planning. 

In  licensing  a  new  hydro  project,  or  relicensing  an 
existing  project,  the  applicant  must  determine 
whether  dissolved  oxygen  (DO)  concentrations  are 
an  important  issue.  For  proposed  new  develop- 
ments, applicants  should  consider  whether  or  not 
their  project  would  cause  DO  problems,  by  con- 
sidering whether  they  would  create  a  stratified 
reservoir,  or  whether  their  project  would  eliminate 
an  important  existing  source  of  aeration.  Compari- 
sons to  similar  existing  projects  can  be  made.  At 
existing  project,  field  data  should  show  how  much 
of  a  DO  problem  exists.  State  and  federal  regula- 
tory and  resources  management  agencies  should  be 
consulted  to  determine  what  DO  concentrations 
they  feel  are  required,  and  what  the  basis  of  this 
determination  is  (i.e.  water  quality  standards, 
actual  impacts  on  aquatic  life,  or  antidegradation 
policies).  A  license  applicant  should  define  the 
scope  and  magnitude  of  the  DO  problem  as  accu- 
rately as  possible,  to  reduce  the  uncertainty  in  the 
amount  of  mitigation  required.  Do  concentrations 
should  be  monitored,  measured,  and  modeled  as 
necessary  to  determine  under  what  conditions  of 
season,  flow,  stratification,  etc.  a  DO  problem 
occurs,  and  to  determine  how  severe  this  problem 
is.  As  much  effort  should  be  expended  on  develop- 
ing appropriate  and  meaningful  data  analysis  meth- 
ods as  on  data  collection.  The  collection  of  volumi- 
nous amounts  of  monitoring  data  that  cannot  or  are 
not  analyzed  should  be  avoided.  Predictive  meth- 
ods, such  as  statistical  or  mathematical  models, 
should  be  developed  as  necessary  to  evaluate  DO 
concentrations  under  various  operating  conditions. 
Once  the  range  of  DO  concentrations  (over  space 
and  time)  resulting  from  the  project  has  been  de- 
termined, and  the  DO  concentrations  likely  to  be 
required  by  the  permitting  process  have  been  de- 
termined, the  need  for  mitigation  can  be  deter- 
mined. A  thorough  understanding  of  the  processes 
that  add  and  consume  DO  to  the  river  is  useful  in 
finding  the  most  cost-effective  way  to  increase  DO 
concentrations.  (Lantz-PTT) 
W90-01726 


CHEMICAL  CHARACTERISTICS  OF 

STREAMS  IN  THE  MID-ATLANTIC  AND 
SOUTHEASTERN  UNITED  STATES  (NATION- 
AL STREAM  SURVEY-PHASE  I).  VOLUME  II: 
STREAMS  SAMPLED,  DESCRIPTIVE  STATIS- 
TICS, AND  COMPENDIUM  OF  PHYSICAL 
AND  CHEMICAL  DATA. 

Environmental    Protection    Agency,    Washington, 
DC.   Office  of  Acid   Deposition,   Environmental 
Monitoring,  and  Quality  Assurance. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-01728 


Water  Quality  Control — Group  5G 

ENVIRONMENTAL  IMPACT  ON  OMBRO- 
TROPHIC  BOGS  IN  NORTHWESTERN 
EUROPE:  EFFECTS  OF  ACID  RAIN  AND  NI- 
TROGEN POLLUTION  ON  RAISED  BOGS 
AND  BLANKET  BOGS  OF  NORTHWEST 
EUROPE  AND  PRACTICAL  MEANS  OF  CON- 
SERVATION. 

Miljoestyrelsen,  Roskilde  (Denmark).  Luftforuren- 
ingslaboratoriet. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-01741 


EXPERIMENTS  ON  MODELS  FOR  AN  OIL 
RETENTION  AND  COLLECTING  DEVICE 
(MODELLVERSUCHE  FUR  EINE  OEISPERR- 
VORRICHTUNG  UND  OEISAMMEIVORRICH- 
TUNG). 
K.  Geistert. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81374/GAR,  Price  codes:  E09  in  paper  copy.  Con- 
tract BMFT01  ZV  0908.  Report  1049/85.  1985. 
56p,   46   fig,   6   tab,    5    ref,   append.    In   German. 

Descriptors:  'Oil  spill  cleanup,  'Oil  spills,  'Clean- 
up operations,  'Oil  tankers,  Equipment,  Water  pol- 
lution treatment. 

Experiments  were  carried  out  on  a  model  to  inves- 
tigate the  resistance  and  performance  at  sea  in 
transit  and  operationl  states  of  a  linked  composite 
system  consisting  of  a  oil-collecting  barge  and  two 
chains  of  floats  to  form  a  retaining  barrier  accord- 
ing to  a  Jebsen  patent.  The  results  make  it  possible 
to  make  statements  about  the  suitability  of  the 
system  for  its  intended  purpose,  and  to  draw  com- 
parisons with  conventional  devices  and  equipment. 
(Author's  abstract) 
W90-01743 


RESEARCH  AND  DEVELOPMENT  IN 
WASTEWATER  TECHNOLOGY  AND  IN  PRO- 
TECTING WATER  COURSES  (FORSCHUNG 
UND  ENTWICKLUNG  IN  DER  ABWASSER- 
TECHNIK  UND  BEIM  GEWAESSERSCHUTZ- 
EINE  STUDIE). 

Abwassertechnische  Vereinigung  e.V.,  St.  Augus- 
tin  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5D. 
W90-01776 


INVESTIGATION   OF  THE   MIGRATION   OF 

HARMFUL  ORGANIC  SUBSTANCES 

THROUGH  MINERAL  SEALS  BY  MEANS  OF 

RADIOACTIVE  TRACERS  (UNTERSUCHUNG 

DER      MIGRATION      VON     ORGANISCHEN 

SCHADSTOFFEN     DURCH     MINERALISCHE 

DICHTUNGEN      MITTELS      RADIOAKTIVER 

TRACER). 

Ruhr  Univ.,  Bochum  (Germany,  F.R.).  Lehrstuhl 

fuer  Grundbau  und  Bodenmechanik. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01793 


DESIGN,  CONSTRUCTION  AND  TESTING  OF 
A  PROTOTYPE  FOR  ABSORBING  OIL  CON- 
TAMINATION IN  THE  SEA-PHASE  3:  CON- 
STRUCTION AND  TESTING  (ENTWURF,  BAU 
UND  ERPROBUNG  EINES  PROTOTYPS  ZUM 
ABSAUGEN  VON  OLVERSCHMUTZUNGEN 
IM  MEER-PHASE  III:  BAU  UND  ERPRO- 
BUNG). 

Krupp  (Fried.)  G.m.b.H.,  Essen  (Germany,  F.R.). 
Forschungsinstitut. 

G.  Daut,  P.  Klein,  U.  Kolberg,  C.  J.  Lorenzen,  and 
W.  Spandick. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88751695/ 
GAR,  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  Report  NP-8751695,  1984.  135p,  59  fig, 
4  ref.  In  German. 

Descriptors:  'Oil  pollution,  'Oil  spills,  'Decon- 
tamination, 'Cleanup,  Oil  suction  device. 

To  fight  the  increasing  contamination  of  the  sea  by 
oil,  the  Krupp  Ruhr  Wharf  and  the  Krupp  Re- 
search institute  developed  and  built  an  oil  suction 
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device  for  off-shore  use.  After  manufacture  "I  [hi 
equipment  and  acceptance  of  (he  electrical  compo- 
nents, the  equipment  was  transported  to  C'uxhaven 
for  sea  trials  The  West  (Jerman  oil  cleaning  ship, 
the  'Scharhoern'  was  available  for  two  days  for  the 
sea  trials.  The  trials  took  place  in  a  sea  area  north 
west  of  Heligoland.  The  trial  indicated  the  equip- 
ment performed  well.  (Author's  Abstract; 
W90-01794 


s  in  runoff  and  decreases  in  infiltration;  (2) 
Flooding  and  streambank  erosion;  (3)  Erosion  and 
sedimentation;  and  (4)  Runoff  pollution  Solving 
these  problems  requires  public  involvement  in  the 
planning  process.  Convergence  of  interests,  legiti- 
macy of  sponsorship,  establishment  of  an  effectua- 
tion framework,  leading  to  implementation  of  ob- 
jectives are  all  necessary  steps  (See  also  W'yO 
01919)  (Mertz-PTT) 
W90-01920 


Virginia  Polytechnic  Inst    and  State  Ufljv     Ma 
burg    Coll    of  Architecture  and    Urban   Stu< 
I  01  primary  bibliographic  entry  s<-<  I   .  -j  /| 
W  90  01924 


POROUS  PAVING. 

for  primary  bibliographic  entry  see  Field  8F 
W90-O1925 


STORMWATER  MANAGEMENT  ALTERNA- 
TIVES. 

Water  Resources  Center,  University  of  Delaware, 
Newark,  DE.  April  1980.  Edited  by  J.  Toby  Tour- 
bier  and  Richard  Westmacott.  351p. 

Descriptors:  *Water  pollution  control,  *Storm 
water  management,  "Urban  hydrology,  "Confer- 
ences,  "Storm  runoff,  *Storm  water,  *Storm 
sewers,  *Storm  wastewater,  'Urban  runoff, 
"Urban  planning.  Flood  control,  Water  law,  Water 
pollution,  Nonpoint  pollution  sources. 

Stormwater  management  remains  a  national  prob- 
lem. Flood  losses  are  increasing  in  spite  of  ever- 
rising  expenditures  for  flood  control.  Non-point 
sources  of  stormwater  pollution  from  urban  areas 
are  the  major  source  of  water  pollution  in  many 
areas.  Most  urban  streams  are  neglected  and  often 
a  sensual  blight,  even  though  more  money  has  been 
spent  (since  1972)  to  clean  up  the  nation's  waters 
than  to  construct  the  nation's  highway  network. 
Opportunities  for  multi-use  planning  are  often  ig- 
nored. Blue-green  technology  can  incorporate 
flood  control,  stormwater  pollution  abatement, 
recreation,  and  comprehensive  city  planning  and 
development.  Stormwater  management  technology 
can  be  convivial  (implying  conviviere-with  life) 
resulting  in  a  product  that  can  be  lasting,  function- 
al and  beautiful.  This  conference  on  Stormwater 
Management  Alternatives  was  held  in  October 
1979  in  Wilmington,  Delaware.  It  was  initiated 
because  of  a  contract  with  the  Office  of  Water 
Research  and  Technology  of  the  U.S.  Department 
of  the  Interior,  under  which  the  editors  investigat- 
ed water  resources  protection  technology  and  pro- 
duced a  handbook  of  measures  to  protect  water 
resources  in  land  development.  In  the  current  book 
which  includes  conference  papers,  topics  are 
grouped  under:  I.  A  rationale  for  innovative  and 
alternative  stormwater  management;  II.  Planning, 
construction  and  operation  of  systems;  III.  Case 
examples  of  successful  programs;  and  IV.  Institu- 
tional aspects  of  implementation.  (See  W90-01920 
thru  W90-01943)  (Mertz-PTT) 
W90-01919 


CONVIVIAL  STORMWATER  MANAGEMENT 
ALTERNATIVES. 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

J.  T.  Tourbier,  R.  Westmacott,  and  C.  Goedken. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware, 

Newark,  DE.  April   1980.  p  9-21.   11   fig,   14  ref. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Storm 
runoff,  "Urban  planning,  "Flood  control,  "Storm 
wastewater,  Water  pollution,  Nonpoint  pollution 
sources,  Erosion,  Blue-green  technology. 

Stormwater  and  flood  management  and  their  inter- 
relationship to  water  quality  are  problems  of  na- 
tional priority.  The  costs  of  urban  flooding  and 
drainage  works  on  a  nationwide  scale  have  been 
estimated  to  exceed  $5  billion  per  year.  There  is 
opportunity  for  substantially  reducing  the  cost  of 
stormwater  management  by  examining  and.  where 
appropriate,  modifying  conventional  practices. 
Blue-Green  stormwater  technology  turns  a  liability 
into  an  asset  by  integrating  control  measures  in 
open  space  systems.  This  concept  recognizes  the 
potential  of  streams,  rivers  and  other  natural  drain- 
age ways  as  multi-use  urban  open  space/water 
systems;  and  it  realizes  the  potential  asset  of  storm- 
water by  transferring  some  of  the  costs  of  storm- 
water management  to  other  beneficiaries.  Four 
b;isic  stormwater  problems  in  urbanized  areas  that 
can  be  solved  through  design  solutions  winch  can 
result  in  enhancement  of  a  site  include:  (1)  ln- 


APPROPRIATE  STORMWATER  MANAGE- 
MENT. 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Land- 
scape Architecture  and  Regional  Planning. 
I.  L.  McHarg. 

IN:  Stormwater  Management  Alternatives.  Water 
Resources  Center,  University  of  Delaware, 
Newark,  DE.  April  1980.  p  23-30. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Storm 
wastewater,  "Storm  runoff,  "Urban  planning 

Wastewater  management  must  be  considered  as  an 
aspect  of  ecological  planning.  Planning  is  defined 
as  the  formulation  of  alternative  futures,  and  then 
the  recognition  that  these  alternative  futures  re- 
quire actions  and  courses  of  action.  It  is  necessary 
to  transmute  every  single  one  of  these  contemplat- 
ed actions  or  courses  of  action,  which  can  immedi- 
ately address  stormwater  management,  into  costs 
and  benefits.  The  important  thing  to  recognize  for 
all  planners  is  that  all  values  cannot  be  attributed; 
values  can  only  be  elicited.  Planners  must  ask 
people  what  their  values  are.  Planners  must  under- 
stand the  biophysical  and  cultural  aspects  which 
enter  into  the  system  they  are  trying  to  create. 
Stormwater  management  requires  ecological 
study,  the  development  of  ecological  ordinances 
and  the  production  of  an  ecologically-based  plan. 
Another  concept  which  must  be  explored  is  clear- 
ance-coverage ratios.  This  allows  natural  drainage 
via  swales,  detention  basins  and  sediments  basins. 
(See  also  W90-01919)  (Mertz-PTT) 
W90-01921 


LEGAL  TOOLS  FOR  THE  IMPLEMENTATION 
OF  GREENWAY  AND  BLUE-GREEN  TECH- 
NOLOGY. 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-01922 


BLUE-GREEN  CONCEPT-SOME  PERSONAL 
COMMENTS. 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

R.  Westmacott. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware, 

Newark,  DE.  April  1980.  p  37-41.  7  fig. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Storm 
wastewater,  "Storm  runoff,  "Urban  planning,  Blue- 
green  technology,  Detention  reservoirs. 

The  Blue-Green  Concept  is  a  deceptively  simple 
one.  Few  examples  of  this  idea  exist,  but  those  that 
have  been  implement.  1  have  been  extraordinarily 
successful.  Earl  Jones  first  coined  the  term  Blue- 
Green  Development  in  the  1960s.  When  the  term 
Blue-Green  was  first  used,  it  referred  to  the 
planned  integration  of  water  areas  in  open  space 
systems,  multifunctional  impoundments  for  both 
the  detention  of  runoff  and  for  aesthetic  benefits. 
From  its  conception,  storage  and  detention  of 
urban  stormwater  were  important  features  of  Blue- 
Green  development.  The  concept  recognizes  the 
multifunctional  role  of  natural  drainage  systems. 
Failure  to  recognize  these  numerous  roles  of 
streams  and  rivers  on  urban  development  is  prob- 
ably the  reason  for  little  use  of  the  Blue-Green 
concept.  (See  also  W90-01919)  (Mertz-PTT) 
W90-01923 


INVESTIGATION      OF      CONCRETE      GRID 
PAVEMENTS. 


COOPERATION  FOR  RECREATION  A 
STREAMBANK  RETENTION-THE  TIC 
COUNTY  EXPERIENCE. 

Tioga  County  Planning  Board,  Oswego,  NY. 
For  primary  bibliographic  entry  see  Field 
W90-01926 


BEST  MANAGEMENT  PRACTICES  IN  I 
1978  NEEDS  SURVEY. 

CH2M  Hill.  Inc.,  Gainesville,  FL. 

J.  E.  Scholl,  and  R.  L.  Wycoff. 

IN:  Stormwater  Management  Alternatives    W 

Resources     Center,      University     of     Delaw 

Newark,  DE.  April   1980.  p  73-93.  7  fig,  3  ta 

ref.  USEPA  Contract  No.  68-013993. 

Descriptors:  "Water  pollution  control.  "St 
water  management,  "Urban  hydrology,  "Envii 
mental  Protection  Agency,  Surveys,  Cost  anal) 
Water  treatment  facilities,  Storm-overflow  sew 
Sewers,  Storm  runoff,  Water  pollution  conl 
Needs  survey. 

The  U.S.  EPA  was  mandated  to  submit  to  C 
gress  a  biennial  Needs  Survey  report,  which  i 
mated  the  cost  of  constructing  publicly-ow 
treatment  facilities  to  ensure  fishable  and  swim 
ble  waters  in  the  United  States  by  1983.  The  1 
EPA  Needs  Survey  report  estimated  that  the  i 
for  controlling  combined  sewer  overflow  at  %'. 
billion  and  the  cost  of  controlling  pollution  fi 
urban  stormwater  runoff  at  $61.7  billion,  botl 
January  1978  dollars.  These  cost  estimates  w 
based  in  part  on  a  site-specific  receiving  w. 
impact  analysis  of  10  combined  sewer  sites  an 
separate  stormsewered  sites  across  the  nation.  1 
relatively  independent  phases  were  conductec 
develop  information  related  to  receiving  water 
pacts  from  combined  sewer  overflow  and  ur 
stormwater  runoff  and  information  related  to  c 
effective  combinations  of  control  alternatives 
these  sources  of  pollution.  Phase  I  utilized  conti 
ous  hydrologic  simulation  of  the  total  urban  ei 
ronment  to  estimate  the  required  stormwater  pc 
tion  removal  to  obtain  beneficial  receiving  w; 
uses,  and  Phase  II  entailed  production  theory 
marginal  cost  analysis  to  identify  a  cost-effeel 
combination  of  streetsweeping  and  combi 
sewerflushing  in  series  with  storage/treatment 
obtain  any  desired  level  of  stormwater  pollul 
removal  from  combined  or  separately  sewered  i 
tersheds.  Phase  II  results  can  be  readily  adaptec 
site-specific  cultural  and  social  values  when  a  di 
sion  must  be  made  whether  to  spend  public  moi 
for  increasing  beneficial  receiving  water  uses, 
results  of  the  economic  analyses  indicated  tha 
was  generally  more  cost-effective  to  employ  a  i 
of  control  alternatives  rather  than  a  single  techi 
ogy.  Furthermore,  best  management  practices  ( 
streetsweeping  and  combined  sewer  flushing  w 
generally  most  useful  when  overall  pollutant 
moval  requirements  were  low.  whereas  storaj 
treatment  systems  were  most  useful  when  ove: 
removal  requirements  were  high.  (See  also  W 
01919)  (Author's  abstract) 
W90-01927 


ROLE  OF  AQUATIC  BIOLOGICAL  MOI 
TORING  IN  DETERMINING  BEST  MANAC 
MENT  PRACTICE  EFFECTIVENESS. 

North  Carolina  Dept.  of  Natural  Resources  i 
Community  Development.  Raleigh.  Div.  of  En 
ronmental  Management. 
A.  Duda. 

IN:  Stormwater  Management  Alternatives.  Wa 
Resources  Center,  University  of  Delawa 
Newark,  DE.  April  1980.  p  95-108.  1  tab,  19  i 
EPA  Statewide  Wastewater  Treatment  Manaj 
ment  Planning  Grant  P004198010. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  "Water  pollution  control,  *Storm 
vater  management,  "Urban  hydrology,  "Bioindi- 
ators.  "Monitoring,  "Urban  runoff,  "Storm 
unoff,  Storm  wastewater,  Wastewater  pollution, 
Vater  quality. 

[Tie  sources  of  pollution  on  the  types  of  water 
luality  problems  that  occur  in  urban  waters  are 
eviewed.  Emphasis  was  placed  on  the  functioning 
if  aquatic  biological  communities  in  streams  and 
ivers  and  how  the  maintenance  of  biological  in- 
:grnv  was  central  to  the  proper  assimilation  of 
ran's  wastes.  Biological  monitoring  was  advocat- 
d  as  an  essential  tool  for  evaluating  whether 
tormwater  management  alternatives  or  other  pol- 
itants  abatement  measures  really  improved  water 
uality  in  urban  waters.  Pollution  sources  included: 
mnicipal,  industrial,  and  commercial  wastes  rou- 
nely  discharged  to  storm  sewers  and  urban 
[reams  without  treatment,  point  source  discharges 
lat  did  not  meet  their  effluent  limits,  the  illicit 
umping  of  wastes,  discharging  of  toxics  that  did 
ot  have  specified  permit  limits,  combined  sewer 
verflows,  and  leaking  or  broken  sanitary  sewers, 
lonitoring  of  benthic  macroinvertebrates  provid- 
i  the  most  accurate  and  reproducible  information 
11  the  status  of  water  quality.  Aquatic  communi- 
es  served  as  natural  integrators  of  water  quality, 
■hile  chemical  surveys  provided  information  only 
the  moment  of  sampling.  (See  also  W90-01919) 
4ertz-PTT) 
'90-01928 


rRATEGICALLY  LOCATING  ON-SITE  DE- 
ENTION  DEVICES  USING  THE  PENN  STATE 
UNOFF  MODEL. 

itterthwaite  Associates,  Inc.,  West  Chester,  PA. 
.  F.  Lakatos. 

i  Stormwater  Management  Alternatives.  Water 
esources  Center,  University  of  Delaware 
ewark,  DE.  April  1980.  p  109-120.  3  fig,  15  ref. 

escriptors:  "Water  pollution  control,  "Storm 
ater  management,  "Urban  hydrology,  "Cost  anal- 
is,  "Storm  runoff,  "Detention  reservoirs,  "Flood 
mtrol,  "Urban  planning,  Computer  programs, 
orm  water. 

■nong  the  most  intriguing  problems  in  storm- 
iter  management  as  it  is  being  envisioned  at  this 
ne  was  the  choice  of  strategic  locations  for  on- 
e  detention  devices  (e.g.,  retention  ponds)  with 
:  goal  of  reducing  the  peak  discharge  at  a  flood- 
one  point  in  the  drainage  basin  as  space-efficient- 
and  cost-effectively  as  possible.  One  very  effec- 
e  way  of  accomplishing  this  was  with  the  use  of 
:omputer  simulation  model.  Several  stormwater 
loff  simulation  models  were  available,  ranging 
im  the  very  simple  Corps  of  Engineers  STORM 

the  highly  complex  EPA  SWMM  model.  An 
erall  description  of  the  capabilities  of  the  Penn 
tte  Runoff  Model  is  presented,  and  its  applicabil- 

for  state-of-the-art  stormwater  management  is 
flighted.  The  model  requires  considerably  less 
mputer  time  than  the  HEC-l/HEC-2  package, 
!  EPA  Stormwater  Management  Model,  and  in 
t  most  other  widely-used  stormwater  runoff 
mlation  programs.  This  model  is  beginning  to  be 
)lied  and  used  by  consulting  engineering  firms 

various  practical  stormwater  management  and 
nning  studies.  Original  verification  of  the  com- 
ational  routines  in  the  model  was  performed 
ng  the  data  for  the  Winohocking  Watershed  in 
iladelphia,  and  the  Boneyard  Creek  Watershed 
Illinois.  The  Penn  State  Runoff  Model  is  an 
:ctive  tool  for  analyzing  cost-effective  storm- 
ier management  systems  for  developed  areas, 
e  model  was  developed  in  response  to  a  need 

such  a  tool  for  use  in  evaluating  the  state-of- 
-art  techniques  for  stormwater  runoff  control, 
thorough  verification  of  the  program  was  per- 
med as  part  of  its  development,  and  it  has  been 
d  for  several  practical  stormwater  management 
'lications.  (See  also  W90-01919)  (Mertz-PTT) 
'0-01929 


For   primary   bibliographic   entry   see   Field   4D 
W90-01930 


NATURAL  DRAINAGE  IN  THE  WOODLANDS. 

Wallace,   McHarg,   Roberts  and   Todd,   Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  4A 
W90-01931 


IMPLEMENTATION  OF  STORMWATER 
MANAGEMENT  IN  A  CANADIAN  MUNICI- 
PALITY: THE  MARKHAM  EXPERIENCE 
WITH  SITE  TAILORED  CRITERIA. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4A 
W90-01932 


PUBLIC  VALUES  AND  A  RIVER--THE  BRAN- 
DYWINE  STORY. 

Brandywine  Conservancy,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  6F 
W90-01933 


DRAINAGE  RECONSIDERED:  THE  EVOLV- 
ING ROLE  OF  PUBLIC  AGENCIES  IN  DRAIN- 
AGE-NEW CASTLE  COUNTY,  DELAWARE. 

New   Castle   County    Water   Resources   Agency 

Newark,  DE. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01934 


ANMNG  FOR  RIPARIAN  ENVIRONMEN- 
L  QUALITY  OPTIONS  IN  A  SMALL  WA- 
SHED IN  NEW  JERSEY. 

z.  Converse,  Murdock,  Inc.,  Plymouth  Meet- 


AREAWIDE  AND  LOCAL  FRAMEWORKS 
FOR  URBAN  NONPOINT  POLLUTION  MAN- 
AGEMENT  IN  NORTHERN  VIRGINIA. 

Northern  Virginia  Planning  District  Commission, 

Annandale. 

J.  P.  Hartigan,  B.  Douglas,  D.  J.  Biggers,  T.  J. 

Wessel,  and  D.  Stroh. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,     University     of     Delaware 

Newark,  DE.  April  1980.  p  21 1-245.  3  fig,  1  tab,  23 

ref. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Virginia, 
"Nonpoint  pollution  sources,  "Water  pollution 
control,  "Environmental  protection,  "Regional  de- 
velopment, Occoquan  River  Basin,  Runoff. 

Areawide  and  local  programs  were  established  to 
manage  nonpoint  pollution  in  the  Occoquan  River 
Basin,  Virginia.  The  first  section  summarized  the 
208  planning  studies  that  laid  the  groundwork  for 
nonpoint  pollution  management  programs  in  the 
basin.  The  second  section  outlined  the  framework 
of  the  areawide  management  program  which  was 
established  by  the  basin's  local  governments  and 
water  resources  management  agencies  and  was  ad- 
ministered by  Northern  Virginia's  regional  plan- 
ning agency.  The  third  section  presented  a  case 
study  of  a  local  management  program  developed 
by  Fairfax  County  persuant  to  the  areawide  man- 
agement program  and  local  water  quality  manage- 
ment objectives.  (See  also  W90-01919)  (Author's 
abstract) 
W90-01935 


STREAM  VALLEY  AND  FLOOD  PLAIN  MAN- 
AGEMENT IN  MONTGOMERY  COUNTY 
MARYLAND. 

Maryland-National    Capital    Park    and    Planning 

Commission,  Silver  Spring. 

For   primary   bibliographic   entry    see    Field   4D 

W90-01936 


ACHIEVING  LOCAL  SUPPORT  FOR  SUR- 
FACE RUNOFF  MANAGEMENT  IN  THE  SAN 
FRANCISCO  BAY  AREA. 

Association  of  Bay  Area  Governments,  Berkeley 

For  primary  bibliographic  entry  see  Field  6B 
W90-01937 


Water  Quality  Control — Group  5G 

ADDRESS  BEFORE  THE  NATIONAL  CON- 
FERENCE ON  STORMWATER  MANAGE- 
MENT ALTERNATIVES. 

Environmental   Protection   Agency,   Philadelphia 

PA.  Region  III. 

J.  J.  Schramm. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,     University     of     Delaware 

Newark,  DE.  April  1980.  p  275-279. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Water 
law,  "Nonpoint  pollution  sources,  "Legal  aspects, 
"Clean  Water  Act,  "Water  pollution  control,  Envi- 
ronmental protection. 

The  Federal  Water  Pollution  Control  Act  Amend- 
ments of  1972  gave  our  country,  for  the  first  time, 
effective  legislation  for  controlling  water  pollution! 
The  provisions  of  the  act  gave  a  good  indication  of 
the  viewpoint  many  held  at  the  time  as  to  the 
solutions  to  our  water  pollution  problems.  Those 
provisions  were  overwhelmingly  oriented  towards 
point-source  control.  The  keystones  of  the  Clean 
Water  Act  were  The  Grants  Program  for  Con- 
struction of  Municipal  Sewage  Treatment  Facili- 
ties under  Section  201  and  the  National  Pollutant 
Discharge  Elimination  System  Permit  Program 
under  Section  402.  Nonpoint  sources  were  also 
considered  of  concern,  but  certainly  not  of  equal 
importance.  Control  of  these  sources  was  left  to 
the  voluntary  use  of  best  management  practices  to 
be  developed  under  Section  208  Water  Quality 
Management  Plans.  Research  done  in  part  under 
Section  208  has  shown  clearly  just  how  important 
nonpoint  source  pollution  control  was,  and  storm- 
water runoff,  particularly  in  urbanzied  areas,  was 
found  to  be  one  of  the  most  widespread  and  diffi- 
cult of  the  nonpoint  sources.  The  authors  suggest- 
ed that  researchers  and  policy  makers  need  to 
appeal  to  the  average  citizen  by  educating  them 
about  the  problems  and  various  solutions  related  to 
control  of  stormwater  runoff.  Stormwater  could  be 
made  into  a  resource  that  can  actually  enhance 
their  health,  safety,  and  recreational  activities.  (See 
also  W90-01919)  (Mertz-PTT) 
W90-01938 


LET'S  SETTLE  THE  STORMWATER  MAN- 
AGEMENT ISSUE. 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Raleigh 

N.  S.  Grigg. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware 

Newark,  DE.  April  1980.  p  281-286. 

Descriptors:  "Water  pollution  control,  "Storm 
water  management,  "Urban  hydrology,  "Runoff, 
"Storm  runoff,  "Urban  planning,  Nonpoint  pollu- 
tion sources,  Sewers. 

Beginning  in  the  mid-1960s,  the  United  States  real- 
ized that  urban  runoff,  both  from  separate  and 
combined  sewers,  constituted  a  serious  pollution 
source.  Since  that  time,  millions  of  dollars  were 
spent  on  research  and  demonstration  projects  and  a 
number  of  installations  designed  to  halt  combined 
sewer  overflow  were  built.  Meanwhile,  local  gov- 
ernments continued  to  manage  development  and 
billions  of  dollars  of  stormwater  management  fa- 
cilities in  the  form  of  gutters,  pipes,  ponds,  ditches 
and  canals  were  built.  Congress  delayed  decisions 
about  nonpoint  runoff  control  because  they  really 
did  not  know  how  to  control  the  urban  sources.  In 
addition  to  the  problem  of  low  total  research  ex- 
penditures, another  problem  existed  because  too 
much  effort  was  spent  on  the  development  of 
advanced  tools  and  techniques  which  were  a  long 
way  from  the  practical.  Implementation  of  pro- 
grams aimed  at  integrating  better  housekeeping 
into  normal  municipal  practice  were  needed.  Such 
measures  as  street  sweeping,  control  of  litter  and 
dump  sites,  control  over  air  pollutants,  deliberate 
and  wise  use  of  detention  storage  and  more  atten- 
tion to  stormwater  management  programs  at  the 
local  level  should  have  received  greater  emphasis. 
As  an  example  of  effective  presentation  of  the 
stormwater  management  problem  the  April  1979 
Conference    on    Stormwater    Management    which 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

was  held  in  North  Carolina  is  mentioned.  (See  also 
W90-01919)  (Mertz-PTT) 

W90-0I939 


SPECIAL  DISTRICTS  FOR  THK  MANAGE- 
MENT OF  ENVIRONMENTAL  QUALITY. 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 

and  Public  Policy. 

F.  Tannian. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware, 

Newark,  DE.  April  1980.  p  309-315. 

Descriptors:  *Water  pollution  control,  *Storm 
water  management,  "Urban  hydrology,  "Environ- 
mental policy,  "Legal  aspects,  Boundaries,  Special 
districts,  Environmental  protection. 

Environmental  management  could  be  more  effi- 
ciently carried  out  by  Special  Districts.  Reliable 
ways  to  determine  how  Special  Districts  could 
provide  environmental  services  more  effectively 
should  be  created  and  legal  procedures  that  would 
reduce  the  political  resistance  costs  of  forming 
Special  Districts  must  be  developed.  Five  distinct 
effects  of  forming  a  Special  District  should  be 
considered.  (1)  The  size  of  populations  being 
served  environmental  services  would  be  modified. 
(2)  Negative  externalities  that  had  existed  could  be 
reduced  and  positive  externalities  which  had  not 
been  realized  by  the  previous  structure  might  be 
increased.  (3)  Coalitions  of  preferences  by  corpo- 
rate or  household  citizens  in  the  Special  District 
and  in  the  older  governmental  units  for  environ- 
mental services  might  change.  (4)  The  potential  for 
technological  innovations  might  be  raised.  (5)  The 
unit  costs  of  delivering  environmental  services 
might  be  changed.  Special  Districts  are  institution- 
al innovations.  Potentially,  they  would  allow 
people  to  arrange  themselves  for  improved  joint 
consumption  or  production  of  certain  services. 
(See  also  W90-01919)  (Mertz-PTT) 
W90-01941 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


CLUSTER   ANALYSIS   AS   APPLIED  TO   RE- 
GIONAL FLOOD  FREQUENCY. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01344 


WATER  RESOURCES  MANAGEMENT  IN 
NORTH  CHINA  PLAIN. 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
R.  Willis,  B.  A.  Finney,  and  D.  Zhang. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  598- 
615,  September  1989.  9  fig,  2  tab,  20  ref,  append. 

Descriptors:  "Water  resources  development, 
"Water  costs,  "Resources  management,  "Regional 
planning,  "Surface-ground water  relations,  "China, 
"Groundwater  management,  Crop  production, 
Wheat,  Corn,  Cotton,  Fertilizers,  Drainage  dis- 
tricts, River  basins,  Pumping,  Agricultural  water- 
sheds, Crop  yield,  Hydraulic  models,  Finite  ele- 
ment method.  Optimization. 

A  conjunctive  optimization  groundwater-surface 
water  planning  model  has  been  developed  which 
maximizes  the  net  revenue  generated  from  the 
production  of  wheat,  corn,  and  cotton  over  a  one- 
year  planning  horizon.  The  costs  of  production 
include  distribution  costs  for  Yellow  River  water, 
fertilizer,  and  nonlinear  groundwater  pumping 
costs.  The  decision  variables  of  the  model  are  the 
groundwater  pumping  schedules  and  the  allocation 
of  surface  water,  fertilizer,  and  land  to  the  four 
drainage  basins  of  the  study  area.  Agricultural 
production  functions  are  developed  for  the  Yu- 
cheng  County  region  of  the  North  China  Plain. 
Ill     production  functions  relate  yield  per  hectare 


of  wheat,  com,  and  cotton  and  the  applied  water 
and  fertilizer.  The  groundwater  hydraulic  response 
equations  are  developed  using  the  finite  element 
method  and  the  matrix  exponential  The  ground- 
water equations  are  imbedded  as  constraints  in  the 
planning  model.  Optimization  results  are  presented 
for  a  range  of  hydrologic  conditions.  The  results 
are  compared  with  present  allocation  patterns  in 
Yucheng  County.  (Author's  abstract) 
W90-01346 


CCGP  MODEL  FOR  MULTIOBJECTIVE  RES- 
ERVOIR SYSTEMS. 

Northern     Kentucky     Univ.,     Highland    Heights. 

Dept.  of  Management  and  Marketing. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01350 


IMPLEMENTATION    STRATEGIES    FOR    SA- 
LINITY PROJECTS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01351 


NETWORK    MODELS    OF    WATER    RIGHTS 
AND  SYSTEM  OPERATIONS. 

WBLA,  Inc.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-01352 


MULTICRITERION  FOREST  WATERSHED 
RESOURCES  MANAGEMENT. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

A.  Tecle,  M.  Fogel,  and  L.  Duckstein. 
IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  617-625,  5  fig,  20  ref. 

Descriptors:  "Forest  watersheds,  "Decision 
making,  "Watershed  management,  "Arizona,  Sen- 
sitivity analysis,  Model  studies,  ELECTRE. 

An  Arizona  case  study  consisting  of  six  alternative 
schemes  was  evaluated  with  respect  to  15  noncom- 
mensurable,  discrete  criteria,  using  two  types  of 
multicriterion  decision-making  (MCDM)  tech- 
niques: the  outranking  types  of  ELECTRE  I  and 
II;  and  the  distance-based  type  of  compromise 
programming  (CP).  The  result  was  a  complete 
preference  ordering  of  the  nondominated  alterna- 
tives in  the  cases  of  ELECTRE  II  and  CP  and  a 
partial  ranking  in  the  case  when  ELECTRE  I  was 
used.  To  determine  the  ranking  process,  each  tech- 
nique requires  a  number  of  parameters  the  value  of 
which  are  mostly  determined  by  the  decision 
maker.  These  parameters  are  generally  model  spe- 
cific. Sensitivity  analyses  on  the  individual  tech- 
niques indicate  that  the  results  of  ELECTRE  II 
and  CP  applications  are  fairly  robust  with  respect 
to  parameter  changes  while  those  of  ELECTRE  I 
were  found  to  be  highly  sensitive  to  changes  in  the 
threshold  levels.  With  regard  to  consistency,  and 
complete  ordering  capacity,  compromise  program- 
ming seems  to  be  a  preferred  technique  followed 
by  ELECTRE  II.  However,  ELECTRE  I  is  sim- 
pler to  use  than  ELECTRE  II.  (See  also  W90- 
01432)  (Author's  abstract) 
W90-01490 


HYDROLOGICAL  PROCESSES  AND  WATER 
MANAGEMENT  IN  URBAN  AREAS. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01612 


DETAILED  WATER  BUDGET  FOR  THE  CITY 
OF  LUND  AS  A  BASIS  FOR  THE  SIMULA- 
TION OF  DIFFERENT  FUTURE  SCENARIOS. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
Engineering. 
J.  Niemczynowicz. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas  Proceedings  of  the  Interna- 
tional   Symposium    24-29    April    1988,    Duisburg, 


West  Germany  International  Hydrological  Pr< 
gramme  of  UNESCO  Publication,  1988  p  85-94 
fig,  I  tab,  10  ref. 

Descriptors:  "Urban  hydrology,  "Water  poflutioi 
"Hydrologic  budget,  "Lund,  "Simulation  analysi 
"Water  management,  Sweden,  Storm  wate 
Runoff,  Paving. 

The  costs  of  water  management  in  many  Europea 
cities  are  growing  rapidly.  New  policies  with  n 
spect  to  wastewater  and  storm  water  managemei 
must  be  grounded  in  a  thorough  understanding  < 
the  interrelations  between  different  parts  of  tri 
urban  water  budget.  An  extensive  project  aimed  ; 
explaining  the  details  of  this  water  budget  has  bee 
performed  in  the  city  of  Lund,  Sweden  Detaile 
knowledge  about  the  natural  and  urban  watt 
cycle  in  Lund  was  gained  as  a  result  of  the  projec 
and  has  now  been  used  to  simulate  the  outcomes  c 
different  storm  water  management  policies  whic 
can  be  applied  in  this  city  Two  examples  of  th 
impacts  of  different  policies  are  given:  <\)  th 
hydrological,  environment  and  economical  effect 
of  a  complete  separation  of  storm  water  an 
wastewater  systems  are  described;  and  (2)  permej 
ble  pavements  are  constructed  in  order  to  attenuat 
storm  water  runoff.  The  separation  of  waste  an 
storm  water  systems  in  cities  in  Sweden  is  ecc 
nomically  unacceptable  and  technically  insufficien 
to  prevent  further  degradation  of  water  quality  i; 
receiving  waters.  The  only  real  benefit  of  such 
separation  is  the  elimination  of  combined  sewe 
overflows.  However,  the  total  pollution  loads  fror 
the  city  would  hardly  be  reduced.  The  risks  o 
toxic  effects  on  ecologic  systems  in  rivers  durinj 
heavy  rainfalls  could  be  increased.  The  porou 
pavement  constructions  have  great  potential  whei 
it  comes  to  reducing  and  attenuating  storm  wate 
runoff.  It  is  highly  tempting  to  use  this  construe 
tion  on  a  larger  scale.  Still,  many  questions  con 
cerning  the  long-term  environmental  risks  o 
groundwater  pollution  must  be  answered  before  i 
can  be  recommended.  (See  also  W90-016012 
(Lantz-PTT) 
W90-01622 


PLANNING  FOR  WATER  SUPPLY  IN  GROW 
ING  URBAN  AREAS-A  CASE  EXAMPLE  Of 
HAT  YAI/SONGKHLA,  THAILAND. 

Waterworks  Authority,  Bangkok  (Thailand). 
W.  Ghooprasert. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  133-141, 
3  fig,  1  tab,  3  ref. 

Descriptors:  "Water  resources  development, 
"Water  management,  "Urban  areas,  "Thailand, 
"Water  demand,  Case  studies.  Urban  hydrology, 
Water  supply,   Reservoirs,   Groundwater  budget. 

Thailand  is  a  fast  growing  country  and  has  reached 
the  middle-income  level.  During  its  Fifth  National 
Plan  (1981-1985),  a  number  of  'regional  growth 
centers'  were  designated  by  the  government  in 
order  to  stimulate  the  local  economies  and  stop  the 
influx  of  population  into  the  capital,  Bangkok.  The 
Provincial  Waterworks  Authority  (PWA),  which 
is  the  agency  responsible  for  water  supply  in  large 
and  small  communities  across  the  country,  (except 
Bangkok)  must  lay  out  long-term  plans  that  will 
accommodate  an  adequate  water  supply  to  urban 
and  semi-urban  areas  within  the  region.  Particular 
attention  is  paid  to  Hat  Yai  and  Songkhla,  the  two 
biggest  cities,  which  are  the  main  commercial  and 
administrative  centers  of  the  Lower  South.  It  has 
been  estimated  that  in  the  Hat  Yai-Songkhla  Water 
Supply  region,  the  population  in  the  service  area 
will  increase  from  299,426  in  1986  to  around 
550,000  in  1210,  representing  an  average  growth 
rate  of  around  2.6%.  The  present  water  source, 
Klong  U-Taphao,  has  proven  to  be  insufficient  for 
this  region  during  the  low-flow  periods  of  dry 
years.  In  addition,  detailed  studies  of  the  ground- 
water resources  have  shown  that  under  the  present 
level  of  abstraction  (7,000  cu  m/day)  by  private 
users  in  Hat  Yai.  Two  dams  located  on  the  tribu- 
taries of  the  Klong  U-Taphao  may  be  used:  (1)  the 
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Hong  La  Dam  located  25  km  from  Hat  Yai  with 
n  active  storage  volume  of  about  20  million  cu  m; 
nd  (2)  the  planned  Sadao  Dam,  located  about  50 
m  south  of  Hat  Yai,  with  an  active  storage 
olunic  of  21.3  million  cu  m.  In  accordance  with 
tie  intended  service  areas,  the  distribution  system 
/ill  be  divided  into  three  main  zones:  the  Hat  Yai 
lone,  the  Songkhla  Zone  and  the  Carridor  Zone, 
»ch  of  which  will  be  provided  with  its  own 
orage  located  as  close  as  possible  to  the  supply 
rea.  Trunk  mains  ranging  in  size  from  700  mm  to 
X)  mm  diameters  will  be  laid  to  strengthen  the 
resent  conveyance  capacity,  or  to  bring  water  to 
le  new  service  reservoirs.  (See  also  W90- 
l612)(Lantz-PTT) 
/90-01627 


IANAGEMENT  OF  AVAILABLE  WATER  RE- 
3URCES  AS  A  BASIS  FOR  POLLUTION 
ONTROL  AND  RATIONAL  USE. 

iedersaechsisches   Landesamt   fuer   Wasserwirts- 

laft,  Hildesheim  (Germany,  F.R.). 

ar  primary   bibliographic   entry   see   Field    5G 

'90-01631 


ODERNIZATION  AND  DEVELOPMENT  OF 
•WERAGE  AND  DRAINAGE  SYSTEMS  OF 
ARSAW  AND  CRACOW  AGGLOMER- 
riONS. 

stitute   of   Environmental    Protection,    Warsaw 

oland). 

>r  primary   bibliographic   entry   see   Field    5D 

90-01634 


WARDS  COMPLETE  INTEGRATION  OF 
ATER  QUALITY  ASPECTS  IN  URBAN 
ATER  MANAGEMENT  DESIGN. 

itteveen  and  Bos,  Deventer  (Netherlands). 

t  primary   bibliographic   entry   see   Field   5D 

90-01637 


(WARDS     A     SPECIFIC     APPROACH     OF 
(BAN  HYDROLOGY  IN  AFRICA. 

)ntpel!ier-2  Univ.  (France). 

r  primary   bibliographic   entry   see   Field    5G 

J0-01638 


PROPRIATE  TECHNOLOGY  FOR  URBAN 
iAINAGE  IN  DEVELOPING  COUNTRIES. 

:hnische    Univ.    Muenchen    (Germany,    F.R.). 

brstuhl  fuer  Wassergutewirtschaft  und  Gesund- 

tsingenieurwesen. 

r  primary   bibliographic   entry   see   Field   5G 

0-01641 


lNAGERIAL  aspects  of  the  design 

D    OPERATION     OF    MODERN     URBAN 
WAGE  SYSTEMS. 

:terdam  Public  Works  Dept.  (Netherlands). 

primary   bibliographic   entry   see   Field    5D. 
0-01642 


tATIONALITY  IN  DECISION  MAKING 
OCESS  EXEMPLIFIED  BY  APPLIED  POLI- 
5  CONCERNING  STORMWATER  DETEN- 
>N  IN  DIFFERENT  COUNTRIES. 

id  Univ.  (Sweden).  Dept.  of  Water  Resources 
;ineering. 
tiemczynowicz. 

Hydrological  Processes  and  Water  Manage- 
it  in  Urban  Areas.  Proceedings  of  the  Interna- 
al  Symposium  24-29  April  1988,  Duisburg, 
it  Germany.  International  Hydrological  Pro- 
nme  of  UNESCO  Publication,  1988.  p  311-315. 

enptors:  *Wastewater  management,  *Urban 
rology,  "Storm  water,  *Decision  making, 
iter  management,  Comparison  studies,  Drain- 
systems,  Urban  areas,  Sweden,  Denmark,  West 
many. 

erent  criteria  for  determining  policies  for 
■n  water  management  problems  may  be  found 
liferent  countries.  The  reasons  for  these  differ- 
*  are  not  always  rational.  Examples  given  in 
paper  prove  that  there  are  policies  which  are 


not  entirely  based  on  rational  grounds  and,  there- 
fore, should  be  revised  and  changed,  especially  if 
they  might  cause  environmental  and  economic  dis- 
asters. This  thesis  is  exemplified  by  discussing  dif- 
ferences in  policies  concerning  storm  water  drain- 
age and  infiltration  as  they  are  applied  in  Sweden, 
Denmark,  West  Germany,  and  the  United  States! 
Irrational  and  ill-grounded  practices,  such  as  those 
found  in  water  management,  may  be  discovered 
and  eliminated  by  comparisons  with  applied  poli- 
cies in  different  countries.  (See  also  W90-01612) 
(Lantz-PTT) 
W90-01646 


INTEGRATED  METHODOLOGIES  FOR  THE 
CONTROL  OF  URBANIZATION  EFFECTS  ON 
GROUNDWATERS  IN  THE  PALERMO  AREA 
(SICILY). 

Palermo  Univ.  (Italy).  1st.  di  Geofisica  Mineraria. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01658 


PLANNING  WATER  MANAGEMENT  FOR  AN 
ANCIENT  GREEK  CITY. 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  School  of 
Architecture. 
D.  P.  Crouch. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  639-647 
7  ref. 

Descriptors:  *Water  resources  development, 
♦Greece,  *Water  management,  "History,  Costs, 
Water  supply,  Economic  aspects. 

Traditional  knowledge  on  finding  and  collecting 
water,  and  increased  sophistication  in  fresh  and 
used  water  transport,  characterized  the  water  man- 
agement of  Corinth  and  Syracuse  in  the  7th  to  1st 
centuries  BC.  Both  survival  and  amenity  were 
assured.  Every  potential  water  decision  was  evalu- 
ated as  to  its  cost  in  human  effort  and  wealth. 
Weighed  in  the  cost-benefit  analysis  were  reuse 
and  extended  use.  The  pressure  pipe  line  (siphon) 
functioning  in  Syracuse  by  450  BC  may  be  associ- 
ated with  the  increased  wealth  and  population  of 
Gelon's  reign.  Syracuse  was  a  large,  wealthy  city 
where  money  was  deliberately  invested  in  the 
water  system.  Similarly,  governmental  money 
must  have  gone  into  the  water  system  when  it  was 
decided  to  rebuild  the  city  of  Corinth  and  turn  it 
over  to  Roman  army  veterans.  These  two  cities 
provide  examples  of  water  in  the  urban  landscape 
and  water  as  the  sine  qua  non  of  urban  ecosystems 
(See  also  W90-01612)  (Lantz-PTT) 
W90-01683 


CHALLENGES  OF  WATER  SUPPLY  DEVEL- 
OPMENT IN  THE  URBANISED  ISLAND  OF 
PENANG,  MALAYSIA. 

Brunei  Univ.,  Bandar  Seri  Begawan.  Dept.  of  Ge- 
ography. 
For   primary   bibliographic   entry   see   Field   3D. 


WATER  RESOURCES  MANAGEMENT  IN  RE- 
GIONS WITH  ENVIRONMENTAL  PROB- 
LEMS. 

Dortmund  Univ.  (Germany,  F.R.). 
D.  Schroder. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  775-782 
7  ref. 

Descriptors:  *Water  resources  management,  ♦En- 
vironmental protection,  *Public  policy,  *Water 
pollution  control,  Management  planning,  Econom- 
ic aspects,  Urban  planning,  Environmental  policy, 
Lippe  River,  West  Germany. 

According  to  recent  environmental  policy  tenden- 
cies, water  resources  planning  bodies  are  required 
to  purposefully  participate  in  environmental  qual- 
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ity  planning,  particularly  in  densely  populated  re- 
gions with  unsatisfactory  environmental  condi- 
tions. The  available  water  management  instruments 
can  be  used  for  this  task  only  is  some  features  are 
considered  in  a  new  light.  Among  the  underlying 
principles  are:  (1)  a  broader  concept  of  economic 
efficiency,  (2)  the  structural  integration  of  compre- 
hensive planning  objectives;  and  (3)  the  definition 
of  regionally  variable  targets  for  environmental 
quality.  Some  ideas  are  given  on  the  necessity  and 
feasibility  of  this  approach  using  as  an  example  the 
Lippe  River  basin,  a  semi-rural  region  under 
mounting  environmental  pressure  on  the  periphery 
of  the  Ruhr  area  conurbation.  (See  also  W90- 
01612)  (Author's  abstract) 
W90-01699 


STRATEGIES  IN  URBAN  WATER  DESIGN. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Architecture  and  Urban  Regional  Planning. 
S.  P.  Tjallingii. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  791-798 
2  fig,  19  ref. 

Descriptors:  "Water  supply,  *Water  pollution  con- 
trol, "Urban  planning,  "Urban  hydrology,  "Water 
management,  Hydrologic  models,  Erosion. 

Internal  problems  of  water  in  the  urban  ecosystem 
are  usually  'solved'  by  increasing  inflow  and  out- 
flow. Therefore,  problems  of  depletion  may  rise  at 
the  supply  side,  and  pollution  and  erosion  may 
result  at  the  discharge  side.  Landscape  disturbance 
may  occur  on  both  sides.  Water  management  in 
urban  areas  should,  therefore,  give  priority  to 
those  sets  of  internal  solutions  that  decrease  both 
input  and  output  of  the  system,  integrating  internal 
and  external  water  management.  The  purpose  of 
this  paper  is  to  scan  some  technical-,  design-,  and 
policy-implications  of  this  priority  statement.  First, 
the  basic,  problem-oriented  concept  of  the  ap- 
proach is  introduced.  Then  a  model  is  given  of 
urban  waterflows  demonstrating  the  role  of  techni- 
cal principles  in  the  general  strategy.  (See  also 
W90-01 612)  (Author's  abstract) 
W90-01701 


IRRIGATION  SYSTEMS  MANAGEMENT  RE- 
LATED TO  METEOROLOGICAL  FACTORS 
AND  WATER  RESOURCES. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3F 

W90-01829 


EXPERIENCES  WITH  INTEGRATED  IRRIGA- 
TION SYSTEM  OPTIMIZATION  ANALYSIS. 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-01849 


APPROPRIATE     STORMWATER     MANAGE- 
MENT. 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Land- 
scape Architecture  and  Regional  Planning. 
For   primary   bibliographic   entry   see   Field    5G 
W90-01921 


LEGAL  TOOLS  FOR  THE  IMPLEMENTATION 
OF  GREENWAY  AND  BLUE-GREEN  TECH- 
NOLOGY. 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6E 

W90-01922 


BLUE-GREEN   CONCEPT-SOME   PERSONAL 
COMMENTS. 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

For   primary   bibliographic   entry   see   Field    5G. 
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W90-0192  I 


IMPLEMENTATION  OF  STORMWATEH 
MANAGEMENT  IN  A  CANADIAN  MUNICI- 
PALITY: THE  MARKHAM  EXPERIENCE 
WITH  SITE  TAILORED  CRITERIA. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-01932 

6B.  Evaluation  Process 


DESIGN  AND  CONSTRUCT  CONTRACTS  IN 
THE  WATER  INDUSTRY:  2.  THE  WAY 
AHEAD-THE  CONTRACTOR'S  VIEWPOINT. 

Biwater  Ames  Crosta,  Heywood  (England). 
S.  H.  Greenhalgh,  B.  J.  Armstrong,  and  J.  E.  A. 
Kerslake. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  3,  No.  3,  p  239-243,  June 
1989.  3  ref. 

Descriptors:  'Contracts,  'Process  control, 
♦Project  planning,  Chemical  engineering,  Perform- 
ance evaluation,  Construction  methods,  England. 

In  recent  years  there  has  been  a  trend  in  the  U.K. 
towards  design  and  construct  contracts,  particular- 
ly for  the  larger  water  industry  process  plants. 
This  type  of  contract  can  be  differentiated  from  a 
performance-based  specification  with  process  guar- 
antees. It  is  suggested  that  the  latter  does  offer  a 
way  forward  and  outlines  the  benefits  of  this 
format  especially  when  accompanied  by  suitable 
conditions  of  contract  such  as  those  published  by 
the  Institute  of  Chemical  Engineers.  Some  read- 
justment of  positions  and  education  is  required  on 
the  parts  of  both  the  contractor  and  his  project 
engineer  to  make  the  contracts  work.  Given  this, 
and  a  joint  willingness  to  meet  what  is  a  common 
objective,  they  can  provide  for  successful  con- 
tracts. (See  also  W90-01089  and  W90-01091)  (Fish- 
PTT) 
W90-01090 


DESIGN  AND  CONSTRUCT  CONTRACTS  IN 
THE  WATER  INDUSTRY:  3.  THE  WAY 
AHEAD-THE  CONSULTANT'S  VIEWPOINT. 

Balfours,  London  (England). 

For   primary   bibliographic   entry   see   Field    5D. 

W90-01091 


WATER    DISTRIBUTION    SYSTEM    DESIGN 
UNDER  UNCERTAINTIES. 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01348 


UNDERSTANDING  THE  RESPONSE  TO  ENVI- 
RONMENTAL RISK  INFORMATION. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
J.  Vining. 

IN:  Biohazards  of  Drinking  Water  Treatment, 
Lewis  Publishers,  p  21-33,  1989.  28  ref. 

Descriptors:  *Water  treatment,  'Risks,  'Informa- 
tion exchange,  'Communication,  'Public  health, 
'Social  needs,  'Social  aspects,  Public  relations, 
Environmental  policy,  Water  pollution,  Public 
policy.  Social  values. 

Generalizations  are  presented  regarding  people's 
responses  to  environmental  risk  information.  Infor- 
mation about  environmental  hazards  and  risks  is 
generally  imprecise  and  inferential  in  nature.  Emo- 
tional, social,  or  cultural  context  may  influence  the 
perception  of  risks  and  the  selection  of  alternative 
actions  The  psychological  and  sociological  litera- 
ture on  risk  is  large  and  growing  rapidly.  Commu- 
mcalmg  risk  is  notoriously  complex  and  difficult.  It 
is  important  to  allow  the  complexity  of  risk  infor- 
mation to  enter  into  the  judgment  process.  While 
preserving  tins  complexity,  information  should  be 
provided  in  a  format  that   people  can   understand 


and  manage.  Providing  digestible  information  en- 
tails using  examples  that  are  relevant  to  the  target 
audience's  background  and  using  a  scale  that  is 
comprehensible  or  related  to  the  audience's  experi- 
ence. It  is  probably  best  to  be  the  first  to  make  a 
balanced  and  comprehensible  presentation  of  the 
risks  people  are  asked  to  accept.  If  the  problem  is 
likely  to  be  inflamed  or  sensationalized  by  others,  it 
is  important  to  express  concern  and  interest  before 
the  story  is  reported  elsewhere.  Finally,  it  is  impor- 
tant to  recognize  the  influence  of  emotion  and 
intuitive  factors  and  individual  differences  in  pref- 
erences and  judgmental  styles  (See  also  W'/J- 
01750)  (Friedmann-PTT) 
W90-0I752 


ROLE  OF  AQUATIC  BIOLOGICAL  MONI- 
TORING IN  DETERMINING  BEST  MANAGE- 
MENT PRACTICE  EFFECTIVENESS. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh  Div.  of  Envi- 
ronmental Management. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-01928 


ACHIEVING  LOCAL  SUPPORT  FOR  SUR- 
FACE RUNOFF  MANAGEMENT  IN  THE  SAN 
FRANCISCO  BAY  AREA. 

Association  of  Bay  Area  Governments,  Berkeley 

CA. 

S.  J.  Goldman,  P.  Y.  Chiu,  and  M.  H.  Dunten. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,      University     of     Delaware, 

Newark,  DE.  April  1980.  p  255-272.  19  ref. 

Descriptors:  'Water  pollution  control,  'Storm 
water  management,  'Urban  hydrology,  'Califor- 
nia, 'Runoff,  'Regional  development,  'Planning, 
Association  of  Bay  Area  Governments,  Environ- 
mental protection. 

As  a  part  of  the  initial  areawide  water  quality  (208) 
planning  effort,  the  Association  of  Bay  Area  Gov- 
ernments developed  a  planning  process  for  the 
preparation  of  a  regional  surface  runoff  manage- 
ment plan.  The  plan  was  adopted  by  the  local 
governments  in  June,  1978,  and  was  approved  by 
the  U.S.  Environmental  Protection  Agency  with 
conditions  in  February,  1979.  Since  the  plan's 
adoption,  more  than  90  management  agreements 
were  secured  by  the  Association  of  Bay  Area 
Governments  (including  agreements  from  73  of  84 
cities  and  8  out  of  9  counties)  to  implement  control 
measures  in  the  regional  plan.  The  unique  ap- 
proach to  local  participation  was  largely  responsi- 
ble for  the  receptivity  of  local  agencies  and  was 
emulated  by  other  208  agencies.  Since  local  agen- 
cies were  actively  involved  in  the  data  collection, 
problem  identification  and  control  measure  devel- 
opment, an  implementable  plan  was  assured.  Re- 
gional and  local  public  participation  programs  in- 
cluded advisory  committee  meetings,  briefing  ses- 
sions, public  presentations,  roundtable  discussions, 
workshops,  extensive  mailing  of  plan  progress  re- 
ports, and  a  series  of  formal  public  hearings. 
Through  these  various  means,  the  public  was  kept 
informed  on  the  key  issues  and  encouraged  to 
participate  in  the  planning  process.  (See  also  W90- 
01919)  (Mertz-PTT) 
W90-01937 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


DROUGHT  EPISODES  MANAGEMENT:  THE 
ROLE  OF  PRICE. 

Hawaii    Univ.    at    Manoa,    Honolulu.    Water    Re- 
sources Research  Center. 

For   primary   bibliographic   entry   see   Field    6D. 
W90-00963 


HEDONIC  PRICE  ANALYSIS  OF  THE  EFFECT 
OF  A  FLOODPLAIN  ON  PROPERTY  VALUES. 

Wisconsin  Univ. -La  Crosse. 

W.  A.  Donnelly. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,  p  581-586,  June  1989.  3  tab,  28  ref. 


Descriptors     •Pricing,    *1  lood    plains,    'Prop 
-lalistical  analysis 

The  effed  of  a  lloodplain  location  on  the  ma 
value  for  property  is  controversial,  with  the  ( 
ventional  wisdom  being  that  buyers  are  myo 
Previous  parametric  and  nonparametric  statisi 
tests  have  proven  inconclusive  in  deciding 
issue  Herein,  a  theoretical  model,  that  of  hed< 
price  indexes,  is  posited  and  tested,  using  hou 
sales  characteristics  data  obtained  from  a  M 
List  Service  cooperative.  This  study  suggests 
home  buyers  do  adjust  the  purchase  price 
houses  within  a  floodplain,  and  this  amounts  to 
average  just  over  12%.  The  data  are  from  a  si 
midwestern  town  in  which  the  last  severe  (loot 
occurred  a  decade  ago.  (Author's  abstract) 
W90-00973 


METERING  TRIALS  FOR  WATER  SUPPLY. 

For  primary  bibliographic  entry  see  Field  5F 

W90-01084 


DESIGN  AND  CONSTRUCT  CONTRACTS 
THE  WATER  INDUSTRY:  I.  THE  V, 
AHEAD-THE  CLIENTS  VIEWPOINT. 

Yorkshire  Water  Authority  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01089 


WATER     RESOURCES     MANAGEMENT 
NORTH  CHINA  PLAIN. 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  E 

ronmental  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-01346 


KIAMBERE  HYDROELECTRIC  PROJE 
KENYA:  PART  1.  PLANNING  AND  ECONC 
IC  STUDIES. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-01354 


KIAMBERE  HYDROELECTRIC  PROJE 
KENYA:  PART  3.  FINANCE  AND  CONSTRI 
TION. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-01356 


WATER     SUPPLY     FROM     THE     WESTE 
GERMAN  NAVIGATION  CANALS. 

Wasserverband  Westdeutsche  Kanale,  Essen  (C 

many,  F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01630 


WATER  RENT  AS  AN  ECONOMIC  rNSTI 
MENT  FOR  THE  PROTECTION  AND  I 
PROVEMENT  OF  WATER  QUALITY  P 
THE  BENEFIT  OF  THE  DRINKING  WAT 
SUPPLY  OF  TOWNS. 

Techmsche  Hochschule  Aachen  (Germany,  F.l 
U.  Brosse. 

IN:  Hydrological  Processes  and  Water  Mana 
ment  in  Urban  Areas.  Proceedings  of  the  Inter 
tional  Symposium  24-29  April  1988,  Duisbu 
West  Germany.  International  Hydrological  P 
gramme  of  UNESCO  Publication,  1988.  p  729-7 
1  ref. 

Descriptors:  'Water  rent,  'Water  quality,  *Wa 
supply,  'Drinking  water,  'Water  rates,  *Wa 
pollution  prevention.  West  Germany,  Pota 
water,   Economic   aspects,   Groundwater  quali 

Due  to  the  increasing  deterioration  of  the  qual 
of  groundwater  and  surface  water,  many  W 
German  towns  and  communities  are  increasinj 
dependent  on  receiving  their  water  from  rem< 
regions.  This  results  in  two  problems:  (1)  regie 
with  a  surplus  of  water  have  to  deliver  their  wa 
to  towns  without  being  paid  for  it.  Towns  may  i 
this  water  for  their  own  economic  growth  and 
their  wealth;  and  (2)  since  water  does  not  cai 
any  economic  advantages  to  the  water  providi 
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egions,  there  is  no  economic  interest  in  protecting 
he  water  against  pollution.  The  efficiency  of  gov- 
jrnmental  regulations  could  be  improved  essential- 
y,  if  an  economic  interest  in  the  protection  of 
vater  resources  exists.  An  economic  incentive 
uch  as  water  rent,  seems  necessary  to  guarantee 
he  quantitative  and  qualitative  supply  of  drinking 
later  to  towns.  This  paper  deals  with  the  possible 
fleets  of  a  water  rent  on  the  provision  of  drinking 
vater  to  towns,  and  the  resulting  economic,  envi- 
onmental  and  regional/urban  effects.  (See  also 
V90-01612)  (Author's  abstract) 
V90-01693 


RRIGATION  AND  WATER  ALLOCATION. 

:or  primary  bibliographic  entry  see  Field  3F 
^90-01828 


IEST   MANAGEMENT   PRACTICES   IN   THE 

»78  NEEDS  SURVEY. 

IH2M  Hill,  Inc.,  Gainesville,  FL. 

or  primary   bibliographic   entry   see   Field    5G 

/90-01927 


IRATEGICALLY  LOCATING  ON-SITE  DE- 
ENTION  DEVICES  USING  THE  PENN  STATE 
L'NOFF  MODEL. 

atterthwaite  Associates,  Inc.,  West  Chester,  PA. 
or  primary  bibliographic  entry  see  Field  5G 
'90-01929 


D.  Water  Demand 


ROUGHT  EPISODES  MANAGEMENT:  THE 
DLE  OF  PRICE. 

awaii   Univ.    at   Manoa,    Honolulu.    Water   Re- 

urces  Research  Center. 

E.  T.  Moncur. 

ater  Resources  Bulletin  WARBAQ,  Vol  25  No 

p  499-505,  June  1989.  8  fig,  1  tab,  14  ref. 

iscnptors:  *Drought,  *Water  allocation,  *Water 
sts,  'Water  scarcity,  Pricing,  Hawaii. 

unicipal  water  utilities,  when  faced  with  drought 
nditions,  typically  impose  a  temporary  water  use 
itrictions  program  to  achieve  conservation  goals, 
water  is  sufficiently  price-elastic,  however,  at 
ist  some  of  the  problems  associated  with  restric- 
ns  can  be  avoided  by  imposing  a  drought  sur- 
arge  and  allowing  users  to  adjust  voluntarily, 
lis  paper  develops  two  sources  of  evidence  on 
ce  elasticity  in  Honolulu,  Hawaii,  with  the  evi- 
lce  suggesting  that  a  drought  surcharge  will 
luce  much  of  the  desired  conservation,  especial- 
when  used  with  educational  publicity.  (Author's 
itract) 
JO-00963 


JMCIPAL  UTILIZATION  OF  WATER 
MAND  MANAGEMENT  THE  ONTARIO 
PERIENCE. 

elph  Univ.  (Ontario).  Dept.  of  Geography, 
r  primary  bibliographic  entry  see  Field  5F 
•0-00982 


BAN  WATER  BALANCE  IN  THE  RHENISH 
INITE  AREA. 

■  primary  bibliographic  entry  see  Field  4C 
0-01616 


INCIPLES  OF  URBAN  HYDROLOGY. 

sudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
>SR). 

•  primary  bibliographic  entry  see  Field  4A 
0-01619 


INNING  FOR  WATER  SUPPLY  IN  GROW- 
'  URBAN  AREAS-A  CASE  EXAMPLE  OF 
T  YAI/SONGKHLA,  THAILAND. 

terworks  Authority,  Bangkok  (Thailand), 
primary  bibliographic  entry  see  Field  6A. 
0-01627 


SURFACE    AND    GROUND    WATER    USE    IN 
THE  URBAN  AREA  OF  ZAGREB. 

For  primary  bibliographic  entry  see  Field  5F 
W90-01633 


PLAN  OF  STUDY:  CONODOGUIUNET  CREEK 
AND  YELLOW  BREECHES  CREEK  WATER- 
SHEDS, A  WATER  RESOURCE  ASSESSMENT. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

G.  J.  Lazorchick. 

Susquehanna  River  Basin  Commissions,  Harris- 
burg, PA.  Publication  No.  125,  July  1989.  21p,  4 
fig,  5  tab,  6  ref. 

Descriptors:  'Pennsylvania,  *Water  demand, 
*Water  resources  development,  Conodoguinet 
Creek,  Yellow  Breeches  Creek,  Water  use,  Man- 
agement planning,  Economic  aspects,  Water  man- 
agement, Water  quality. 

The  Conodoguinet  Creek  and  Yellow  Breeches 
Creek  Watersheds  are  located  in  an  area  of  south- 
central  Pennsylvania  that  is  currently  experiencing 
a  high  rate  of  residential  and  commercial  growth. 
This  growth  has  increased  the  demand  on  the 
water  resources  of  the  region.  Consequently  there 
is  concern  in  the  public  and  private  sectors  as  to 
whether  enough  water  is  available  to  meet  all 
demands  without  seriously  degrading  the  quality 
of  the  water  supplies.  This  regional  study  of  the 
Conodoguinet  Creek  and  Yellow  Breeches  Creek 
Watersheds  is  designed  to  evaluate  the  availability 
of  water  in  both  watersheds.  Water  availability 
will  then  be  compared  with  the  levels  of  demands 
that  are  currently  being  experienced  as  well  as 
against  the  levels  of  demand  expected  through  the 
year  2010.  The  principal  produce  of  this  study  will 
be  the  development  of  a  water  resource  manage- 
ment strategy  for  the  watersheds  derived  from  the 
evaluation  of  the  interactions  of  water  quality, 
water  quality,  instream  and  out-of-stream  demands; 
and  the  economic,  environmental,  engineering  and 
political  feasibility  of  various  management  alterna- 
tives. This  study  will  also  consider  public  opinion, 
political  considerations  and  constraints,  and  agency 
criteria  as  well  as  individual,  industrial,  commer- 
cial, and  public  water  supply  management  ideas  in 
the  formulation  of  the  final  water  resource  man- 
agement strategy.  (Lantz-PTT) 
W90-01706 


IRRIGATION  SYSTEMS  MANAGEMENT  RE- 
LATED TO  METEOROLOGICAL  FACTORS 
AND  WATER  RESOURCES. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3F 

W90-01829 


PREDICTING  WATER  DEMANDS  FOR  IRRI- 
GATION. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

A.  G.  Kudinov,  and  V.  B.  Mestechkin. 
IN:  Irrigation  and  Water  Allocation.  International 
Association  of  Hydrological  Sciences  Press,  Insti- 
tute of  Hydrology,  Wallingford,  Oxfordshire,  UK. 
IAHS  Publication  no.  169,  1987.  p  163-173.  7  fig. 

Descriptors:  'Irrigation  requirements,  'Irrigation 
efficiency,  'Model  studies,  'Water  demand,  Pre- 
cipitation, Air  temperature,  Soil  moisture  reten- 
tion, Irrigation  water,  Meteorological  data  collec- 
tion. 

Irrigated  farming  is  one  of  the  highest  water-con- 
suming branches  of  the  national  economy.  This 
creates  considerable  difficulties  in  water  supply 
and  necessitates  reliable  water  demand  prediction. 
Methodology  and  techniques  of  predicting  water 
demands  for  irrigated  farming  have  been  devel- 
oped. The  problem  of  water  demand  prediction  is 
multifold.  Its  solution  requires  the  assessment  of 
natural,  agrotechnical,  physiological,  socio-eco- 
nomic, ecological  and  other  factors.  A  systematic 
geographical  approach  is  the  basis  for  methods  and 
techniques  of  predicting  water  demands.  The  main 
role  of  natural  predictors  during  water  demand 
forecasting,  such  as  temperature,  moisture  and  pre- 


cipitation are  illustrated.  Correlation  matrices  were 
composed  on  the  basis  of  ten-day  values  of  water 
demand  and  meterological  elements.  Since  irriga- 
tion fills  up  soil  moisture  deficit,  the  decrease  in 
crop  capacity  in  the  regions  where  atmospheric 
precipitation  fills  up  a  considerable  part  of  irriga- 
tion water  deficit  would  be  less  than  in  other 
regions.  A  correlation  was  obtained  between  the 
coefficient  of  crop  capacity  variability  on  irrigated 
lands  and  total  atmospheric  precipitation.  Similar 
dependencies  were  plotted  for  air  temperature  and 
air  humidity  deficit.  A  case  study  is  presented 
which  describes  the  results  of  predicting  irrigation 
water  demands  for  the  European  part  of  the  USSR 
for  the  year  2000.  (See  also  W90-01828)  (Geieer- 
PTT)  5 

W90-01843 


HIERARCHICAL  METHOD  FOR  THE  DESIGN 
OF  WATER  ALLOCATION  AND  WATER  DIS- 
TRIBUTION NETWORKS  BASED  ON  GRAPH- 
THEORY. 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  3F 
W90-01847 


6E.  Water  Law  and  Institutions 


RIVER  BASIN  MANAGEMENT  AND  PRIVAT- 
IZATION. 

For  primary  bibliographic  entry  see  Field  4A 
W90-01087 


CONTROL  OF  POLLUTION  ACT  1974,  PART 
II  REGISTERS -PROMOTING  THE  PUBLIC 
INTEREST  (ABRIDGED). 

Hull  Univ.  (England).  School  of  Law. 

For   primary   bibliographic    entry   see    Field    5G. 

W90-01093 


TOWARDS  A  NEW  EC-WATERPOLICY. 

For   primary   bibliographic   entry   see   Field    5G 
W90-01106 


CONTROL  OF  POLLUTION  OF  INLAND 
WATERS -A  NECESSARY  IMPULSE  FOR  THE 
BRITISH  APPROACH. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-01107 


EFFECTIVE  WETLANDS  POLICY:  STICKS  OR 
CARROTS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 

A.  van  der  Valk. 

Environmental  Forum  ENVFEN,  Vol.  6  No    1   n 

21-26,  1989.  ' 

Descriptors:  'Wetlands,  'Environmental  policy, 
'Farm  management,  National  Wetlands  Policy 
Forum,  Food  Security  Act,  Clean  Water  Act, 
North  Dakota,  Conservation  Reserve  Program! 
Agricultural  Wetlands  Reserve  Program. 

Despite  a  history  of  scattered  and  incongruent 
programs  addressing  agricultural  wetlands,  the 
recent  proposals  of  the  National  Wetlands  Policy 
Forum  may  provide  the  guidance  that  has  been  so 
sorely  lacking.  This  Forum  suggest  that  in  order 
for  future  federal  wetlands  policy  to  have  force 
against  agricultural  interests,  it  must  provide  eco- 
nomic incentives  to  preserve  existing  wetlands  and 
to  restore  those  that  have  been  drained.  The  Con- 
servation Reserve  Program  has  produced  unex- 
pected benefits  for  wetlands.  This  program,  with 
the  help  of  the  U.S.  Fish  and  Wildlife  Service,  Soil 
Conservation  Service,  Ducks  Unlimited  and  other 
state  and  county  agencies,  has  encouraged  farmers 
to  voluntarily  restore  hundreds  of  prairie  potholes 
in  Iowa,  the  Dakotas,  and  Minnesota.  The  National 
Agricultural  Wetlands  Reserve  Program  has  been 
proposed  by  the  National  Wetlands  Policy  Forum 
for  the  next  farm  bill.  It  would  ensure  the  protec- 
tion of  lands  in  the  Conservation  Reserve  Program 
even  if  there  is  an  increase  in  crop  prices.  This 
program  would  make  provisions  of  the  Food  Secu- 
rity Act  more  palatable  to  farmers  by  compensat- 
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ing  them  for  leaving  their  wetlands  alone.  The 
preservation  or  restoration  of  certain  wetlands  may 
greatly  reduce  environmental  impacts  of  agricul- 
ture. For  example,  by  using  wetlands  to  absorb 
agricultural  runoff,  contamination  of  surface  and 
groundwater  can  be  lessened.  There  is  no  point, 
however,  in  establishing  a  National  Agricultural 
Wetlands  Reserve  Program  if  the  land  it  covers 
will  eventually  be  destroyed  or  become  so  con- 
taminated by  agricultural  runoff  that  it  will 
become  a  hazard  for  waterfowl  or  other  animals. 
To  avoid  the  latter,  research  is  needed  immediately 
to  determine  the  sustainable  loading  rates  of  ni- 
trate, sediment,  and  various  pesticides,  as  well  as 
the  long-term  effects  of  these  contaminants  in  wet- 
lands. (Mertz-PTT) 
W90-01118 


ALDO  LEOPOLD  AND  WESTERN  WATER 
LAW:  THINKING  PERPENDICULAR  TO  THE 
PRIOR  APPROPRIATION  DOCTRINE. 

Colorado  Univ.  at  Boulder.  School  of  Law. 

C.  F.  Wilkenson. 

Land  and  Water  Law  Review  LWLRDC,  Vol.  24, 

No.  1,  p  1-38,  1989.  167  ref. 

Descriptors:  *Water  law,  *Prior  Appropriation 
Doctrine,  Aldo  Leopold,  Environmental  policy, 
Legal  aspects. 

For  almost  all  of  its  history,  water  law  and  policy 
has  been  nearly  monolithic  throughout  the  Ameri- 
can West.  The  classic  prior  appropriation  doc- 
trine's 'first  in  time,  first  in  right'  rule  is  widely 
known,  but  there  were  numerous  premises,  corol- 
laries, and  consequences  to  the  basic  formulation. 
There  have  been  efforts  on  several  fronts  to  begin 
thinking  and  acting  perpendicular  to  the  prior  ap- 
propriation doctrine.  Nevertheless,  comprehensive 
statutory  reform  remains  necessary  before  such 
efforts  can  be  successful.  Natural  resource  use  de- 
cisions should  be  made  within  the  context  of  an 
integrated  watershed  plan  that  evaluates  the  eco- 
nomic, ecological,  and  cultural  effects  of  such  deci- 
sions. The  scope  of  analysis  under  the  classic  prior 
appropriation  doctrine  ignores  many  of  the  multi- 
ple interactive  impacts  of  a  given  allocation  of 
water  on  the  whole  watershed  community.  The 
barriers  to  change  are  not  insurmountable.  Aldo 
Leopold,  the  father  of  modern  natural  resources 
policy,  placed  great  faith  in  the  ability  of  human 
society  to  come  to  understand  its  place  in  the 
scheme  of  things  and  to  act  accordingly.  (Mertz- 
PTT) 
W90-01124 


WYOMING'S  GROUNDWATER  LAWS:  QUAN- 
TITY AND  QUALITY  REGULATION. 

Holland  and  Hart,  Cheyenne,  WY. 

L.  J.  Wolfe,  and  J.  G.  Hager. 

Land  and  Water  Law  Review  LWLRDC,  Vol.  24, 

No.  l,p  40-84,  1989.291  ref. 

Descriptors:  *Water  law,  *Groundwater  manage- 
ment, 'Wyoming,  'Groundwater  management, 
Regulations,  Environmental  policy,  Water  permits. 

Lack  of  population  pressures,  a  high  plains  and 
mountain  topography,  a  boom  and  bust  energy  and 
commodity  economy,  and  the  relative  abundance 
of  surface  water  have  combined  to  quell  or  at  least 
defer  major  conflicts  over  groundwater  use.  A 
practical  explanation  is  provided  of  how  Wyo- 
ming's groundwater  laws  are  administered,  and 
looks  at  the  problems  and  opportunities  that 
groundwater  regulation  holds  for  Wyoming  as  it 
moves  into  the  21st  century.  Groundwater  re- 
sources, Wyoming's  groundwater  law,  the  state's 
permit  system,  groundwater  storage,  regulation  of 
interconnected  waters,  mine  dewatering  and  con- 
trol of  groundwater  depletion  are  discussed.  Do- 
mestic groundwater  use  and  land  use  regulations 
are  also  presented.  The  article  concludes  with  the 
topic  of  groundwater  quality.  (Mertz-PTT) 
W90-OI125 


Land  and  Water  Law  Review  LWLRDC,  Vol   24 
No.  l,p  131-151,  1989.  [99  n  I 

Descriptors     'Water   law,    'Indian    water   rights, 
'Water  rights,  Water  policy. 

Water  is  the  life-line  of  the  and  West.  Its  posses- 
sion means  political  and  economic  power  One- 
study  estimates  that  Indian  water  rights,  many  of 
which  are  still  unadjudicated,  consist  of  about  45 
million  acre-feet  per  year  or  three  times  the  annual 
flow  of  the  Colorado  River  As  the  demand  for 
water  begins  to  exceed  supply,  focus  on  Indian 
water  rights  becomes  increasingly  intense.  An  issue 
currently  inciting  divisive  discussion  is  whether 
Indian  water  rights  encompass  the  right  to  sell  and 
export  the  water  off-reservation.  This  article  dis- 
cusses reserved  water  rights,  and  cites  a  number  of 
treaties  between  the  federal  and  state  governments 
and  Indian  tribes  concerning  water  rights.  A  well- 
rounded  and  common  sense  interpretation  of  the 
purpose  of  the  treaties  demands  that  the  type  of 
allowable  use  of  Indian  water  not  be  restricted 
Water  reserved  for  Indian  use  may  be  used  for  a 
myriad  of  useful  activities,  be  it  irrigation,  com- 
mercial sale,  or  other  beneficial  use.  Indians  and 
non-Indians  alike  could  benefit  from  the  action  of 
the  free  market  on  this  valuable  resource.  (Mertz- 
PTT) 
W90-01126 


ENVIRONMENTAL  LAW-WILL  JURISDIC- 
TION ATTACH  IN  CITIZEN  SUITS  AGAINST 
WHOLLY  PAST  PERMIT  VIOLATORS 
UNDER  SECTION  505  OF  THE  CLEAN 
WATER  ACT,  33  U.S.C.  SECTION  1365. 
GWALTNEY  OF  SMITHFIELD  V.  CHESA- 
PEAKE BAY  FOUNDATION,  INC.,  108  S.  CT. 
376  (1987). 
W.  A.  Wilcox. 

Land  and  Water  Law  Review  LWLRDC,  Vol.  24, 
No.  l,p  153-163,  1989. 

Descriptors:  'Water  law,  'Water  pollution  preven- 
tion, 'Industrial  wastes,  'Virginia,  Pagan  River, 
Environmental  policy,  Chesapeake  Bay  Founda- 
tion, Natural  Resources  Defense  Council,  Clean 
Water  Act. 

Between  1981  and  1984,  Gwaltney  of  Smithfield 
admitted  exceeding  its  permitted  limits  on  various 
pollutants  it  allowed  to  flow  into  Virginia's  Pagan 
River.  During  the  period,  Gwaltney  violated  its 
limits  on  chlorine  34  times,  fecal  coliform  31  times 
and  total  Kjeldahl  nitrogen  87  times.  An  upgraded 
wastewater  treatment  system  installed  in  October 
1983  ended  violations  on  May  15,  1984.  The 
Chesapeake  Bay  Foundation  and  Natural  Re- 
sources Defense  Council  sent  notice  in  February 
1984,  to  Gwaltney,  the  Administrator  of  the  Envi- 
ronmental Protection  Agency,  and  the  Virginia 
State  Water  Control  Board,  indicating  their  intent 
to  sue  under  section  505  of  the  Clean  Water  Act, 
the  citizen  suit  provision.  The  Foundation  filed  suit 
in  the  Eastern  District  of  Virginia  as  private  attor- 
neys general  in  June,  1984,  after  Gwaltney 's  last 
violation,  seeking  civil  penalties.  This  article  dis- 
cusses the  case.  In  conclusion:  The  Gwaltney  ma- 
jority's holding  that  citizen  suits  against  past  viola- 
tors can  be  maintained  when  good  faith  allegations 
of  continuing  violations  are  proffered  could  have 
been  a  positive  step  in  clarifying  the  'in  violation' 
language  of  the  citizen  suit  provision  of  the  Clean 
Water  Act.  The  allegation  requirement  alone 
would  have  halted  suits  without  abatement  pur- 
poses while  allowing  good  faith  actions  to  go 
forward.  But,  in  an  effort  to  further  clarify  the 
section,  the  majority  reached  too  far  by  stating  that 
Section  505  was  prospective  in  nature  and  that  the 
cases  could  be  dismissed  as  moot  if  polluters  came 
into  compliance.  Ultimately,  the  decision,  in  its 
effort  to  reach  clarity,  will  further  cloud  the  con- 
troversy, and  it  could  severely  limit  the  deterrence 
of  the  citizen  suit.  (Mertz-PTT) 
W90-01127 


D  L.  Lee 

Ecology  Law  Quarterly  ECLQAR,  Vol 
p  571-593,  1989   1 59  ref 

Descriptors:  'Water  law,  'Water  pollution,  *Lej 

aspects,  Law  enforcement,  Chesar,' 
dation,  Clean  Water  Act 

In   Gwaltney  of  Smithfield,   Ltd    v.   Chesapeai 
Bay  Foundation  the  Supreme  Court  directly  a 
dressed  the  issue  of  whether  a  citizen  may  sue 
recover  penalties  for  past  violations  of  the  Cle 
Water  Act.  The  Court  held  that  while  there  is  i 
federal  jurisdiction  for  wholly  past   violations 
the  Act,  a  citizen-plaintiff  may  bring  suit  if  ll 
complaint  alleges  in  good  faith  an  ongoing  viol 
tion  at  the  time  of  filing.  The  decision  leaves  or> 
issues  whose  resolution  will  determine  the  conti 
ued  effectiveness  of  citizen  suits   For  example,  tl 
Supreme  Court  did  not  resolve  what  constitutes 
good  faith  allegation  of  a  violation,  when  a  viol 
tion  will  be  considered  ongoing  for  purposes 
citizen  suits,  or  what  the  plaintiff  must  prove 
succeed  on  the  merits.  The  decision  did  not  a 
dress  the  question  of  the  time  at  which  the  risk 
noncompliance  will  be  judged,  how  great  that  ri: 
must  be,  or  the  basis  of  the  penalty  in  cases  whe 
some  violations  were  cured  prior  to  the  initiatk 
of  the  suit.  This  Note  examines  citizen  suits  befo; 
Gwaltney,   sets   forth   the   factual   context  of  t] 
case,  and  describes  the  lower  court  decisions 
also  presents  the  Supreme  Court's  majority  ail 
minority  opinions,  and  critiques  the  decision  an 
discusses  its  possible  implications  for  citizen  suits 
the  future.  (Author's  abstract) 
W90-01150 


GROUNDWATER  QUALITY  REGULATIOP 
EXISTING  GOVERNMENTAL  AUTHORIT 
AND  RECOMMENDED  ROLES. 

Wisconsin   Univ.-Madison.   Dept.   of  Agricultur 

Economics. 

For   primary   bibliographic   entry   see   Field   5C 
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WATER  QUALITY  ANTIDEGRADATION:  TH 
COLORADO  EXPERIENCE. 

For   primary   bibliographic   entry   see   Field   5C 
W90-01192 


ANOTHER  PERSPECTIVE  ON  COLORADO* 
NEW  ANTIDEGRADATION  RULE. 

For   primary   bibliographic   entry   see   Field   5G 
W90-01193 


NEW  CLEAN  WATER  ACT  TOXICS  CONTROl 
INITIATIVES. 

For   primary   bibliographic   entry   see   Field   5G 
W90-01194 


SDWA    STANDARD:    A    FRAMEWORK    FOI 
GROUNDWATER  CLEANUP. 

For   primary   bibliographic   entry   see   Field   5G 
W90-01195 


ACID  RAIN  OVER  THE  UNITED  STATES  ANE 
CANADA:  THE  D.C.  CIRCUIT  FAILS  TO  PRO 
VIDE  SHELTER  UNDER  SECTION  115  OI 
THE  CLEAN  AIR  ACT  WHILE  STATE  ACTION 
PROVIDES  A  TEMPORARY  UMBRELLA. 
For  primary  bibliographic  entry  see  Field  5G 
W90-01264 


ACID  RAIN  REGULATION:  FEDERAL  FAIL- 
URE AND  STATE  SUCCESS. 

Hamline  Univ.,  St.  Paul,  MN. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-01275 


INDIAN  RESERVED  WATER  RIGHTS:  AN  AR- 
GUMENT FOR  THE  RIGHT  TO  EXPORT  AND 
SELL. 

C.  Lichtenfels. 


GWALTNEY  OF  SMITHFIELD,  LTD.  V. 
CHESAPEAKE  BAY  FOUNDATION:  ITS  IM- 
PLICATIONS FOR  CITIZEN  SUITS  UNDER 
THE  CLEAN  WATER  ACT. 

California  Univ.,  Berkeley.  School  of  Law. 


NETWORK    MODELS    OF    WATER    RIGHTS 
AND  SYSTEM  OPERATIONS. 

WBLA.  Inc.,  Boulder,  CO. 

C.  M.  Brendecke,  W.  B.  DeOreo,  E.  A.  Payton, 

and  L.  T.  Rozaklis. 
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WATER  RESOURCES  PLANNING— Field  6 


mrnal  of  Water  Resources  Planning  and  Manage- 
ent  (ASCE)  JWRMD5,  Vol.  115,  No.  5,  p  684- 
i6,  September  1989.  3  fig,  1  tab,  9  ref. 

escriptors:  'Water  conveyance,  *Water  rights, 
Computer  models,  'Colorado,  "Model  studies, 
tesources  management,  'Network  design,  Algo- 
hms.  Diversion,  Economic  aspects,  Water  deliv- 
y.  Operating  policies,  Water  demand,  Municipal 
iter.  Industrial  water,  Streamflow,  Taxes,  My- 
oelectric power,  Raw  water,  Treated  water. 

raw  water  supply  Master  Plan  has  been  pre- 
red  for  the  City  of  Boulder,  Colorado.  The  city's 
rtfolio  of  water  rights  includes  decrees  for 
tive  water  Boulder  Creek  and  shares  in  two 
ge  transbasin  diversion  projects.  The  supply 
stem  is  operated  to  meet  municipal  and  industrial 
mands,  provide  minimum  streamflows  for  Boul- 
r  Creek,  and  generate  revenues  from  hydroelec- 
c  turbines  installed  in  raw  water  and  treated 
iter  transmission  lines.  The  Master  Plan  was 
veloped  with  the  use  of  three  applications  of  the 
ntral  Resource  Allocation  Model,  a  microcom- 
ter-based  network-optimization  tool,  which  uses 
■  Out-of-Kilter  Algorithm.  The  three  applica- 
ns  addressed  the  yield  of  the  city's  native  water 
Ms,  the  yield  of  its  transbasin  diversion  project 
ldings,  and  the  economic  operation  of  its  water 
livery  system  to  meet  future  demands.  The 
ister  Plan  recommends  modifications  to  certain 
crating  policies,  enlargement  of  some  delivery 
i  treatment  facilities,  and  sale  or  lease  of  one  of 
•  transbasin  water  sources.  (Author's  abstract) 
XJ-01352 


W  OF  INTERNATIONAL  WATERCOURSES: 
ME  RECENT  DEVELOPMENTS  AND  UN- 
ISWERED  QUESTIONS. 

:George  School  of  Law,  Sacramento,  CA. 
Z.  McCaffrey. 

nver  Journal  of  International  Law  and  Policy, 
1.  17,  No.  3,  p  505-526  Spring  1989. 

scriptors:  'Water  law,  'International  agree- 
nts,  'International  commissions,  'International 
',  'International  waters,  United  Nations,  Envi- 
mental  protection,  Water  pollution,  Utilization. 

eview  of  recent  developments  in  relation  to  the 
:rnational  Law  Commission  of  the  United  Na- 
ts (ILC)  work  on  International  Watercourses 
h  an  examination  of  some  of  the  questions  that 
e  arisen  is  presented.  The  topics  covered  in- 
ie.  (1)  an  overview  of  the  history  of  laws 
cerning  the  non-navigational  uses  of  interna- 
ial  watercourses;  (2)  equitable  utilization  and 

obligation  not  to  cause  appreciable  transfron- 

harm;  (3)  obligations  of  notification,  consulta- 
i  and  negotiation  concerning  planned  measures; 

(4)  environmental  protection  and  pollution.  It 
elieved  that  a  draft  will  be  completed  in  the 
r  future  which  may  be  modeled  after  the  1982 
ted  Nations  Convention  on  the  Law  of  the  Sea. 
icle  94  of  this  Convention  measures  the  per- 
nance  of  a  flag  state  by  whether  it  conforms  to 
lerally  accepted  international  regulations  pro- 
ures  and  practices.'  The  recently  revised  Re- 
ement  of  U.S.  Foreign  Relations  Law  general- 

this  standard  and  applies  it  to  a  source  state's 
gation  to  take  measures  to  prevent  extraterri- 
al  environmental  harm.  The  obligation  of  the 
'ce  state  is  one  of  conduct  rather  than  one  of 
lit.  The  applicable  international  rules  and  stand- 
I  do  not  hold  a  state  responsible  when  it  has 
:n  the  necessary  and  practicable  measures.  The 

test  of  the  effectiveness  of  the  Commission 
t  will  be  whether  states  apply  it  in  concrete 
s.  (White-Reimer-PTT) 
WM361 


For   primary   bibliographic   entry   see   Field    5G. 
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LLUTION     CONTROL     LAWS     AGAINST 
JLIC  FACILITIES. 

primary   bibliographic   entry   see   Field    5G. 
W1372 


•ERFUND  RECORD  OF  DECISION:  ZELL- 
OD,  FL. 

ironmental   Protection   Agency,    Washington, 
Office  of  Emergency  and  Remedial  Response. 


LEGAL  TOOLS  FOR  THE  IMPLEMENTATION 
OF  GREENWAY  AND  BLUE-GREEN  TECH- 
NOLOGY. 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  City 

and  Regional  Planning. 

A.  L.  Strong. 

IN:  Stormwater  Management  Alternatives.  Water 

Resources     Center,     University     of     Delaware, 

Newark,  DE.  April  1980.  p  31-35. 

Descriptors:  'Water  pollution  control,  'Storm 
water  management,  'Urban  hydrology,  'Storm 
wastewater,  'Storm  runoff,  'Urban  planning, 
'Water  law,  Legal  aspects,  Blue-green  technology. 

Stormwater  management  law  is  not  a  well  defined 
area;  such  laws  as  there  are  vary  considerably 
throughout  the  nation.  Perhaps  no  aspect  of  storm- 
water management  leaves  as  many  unanswered 
questions  as  the  legal  aspect.  There  are  a  fair 
number  of  state  enabling  acts  which  pertain  to 
stormwater  management  and  there  are  many  local 
ordinances,  but  there  is  little  judicial  precedent 
concerning  either  the  state  acts  or  the  local  ordi- 
nances. Existing  governmental  structures  should  be 
used  for  regulating  runoff.  For  developing  areas, 
the  state  should  mandate  either  county  or  munici- 
pal stormwater  management  plans,  and  require 
these  plans  for  watersheds,  rather  than  for  govern- 
ment boundary  units.  Innovative  programs  need  to 
be  followed.  The  courts  should  support  programs 
which  prove  to  be  fair  and  reasonable.  (See  also 
W90-01919)  (Mertz-PTT) 
W90-01922 


DRAINAGE  RECONSIDERED:  THE  EVOLV- 
ING ROLE  OF  PUBLIC  AGENCIES  IN  DRAIN- 
AGE-NEW CASTLE  COUNTY,  DELAWARE. 

New   Castle   County   Water   Resources   Agency, 

Newark,  DE. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01934 


ADDRESS  BEFORE  THE  NATIONAL  CON- 
FERENCE ON  STORMWATER  MANAGE- 
MENT ALTERNATIVES. 

Environmental   Protection   Agency,   Philadelphia, 

PA.  Region  III. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01938 


GREENWAY  CONCEPT  WITHIN  THE  HERIT- 
AGE CONSERVATION  AND  RECREATION 
SERVICE. 

Heritage    Conservation    and    Recreation    Service, 

Philadelphia,  PA. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01940 


SPECIAL    DISTRICTS    FOR    THE    MANAGE- 
MENT OF  ENVIRONMENTAL  QUALITY. 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 

and  Public  Policy. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01941 


Nonstructural  Alternatives — Group  6F 

from  using  it.  It  also  seems  reasonable  that  a  prop- 
erty owner  should  be  paid  damages  or  restitution 
for  problems  caused  by  increased  flow  of  water 
from  an  upstream  property  as  a  result  of  the  ac- 
tions of  the  owner  of  the  upstream  property  or  his 
agents.  Arbitration  could  be  used  as  a  system  to 
provide  justice  for  the  owner  of  the  damaged 
property.  The  implementation  of  an  arbitration 
program  should  take  place  at  the  lowest  level  of 
government  (i.e.,  township,  municipality  or 
county).  (See  also  W90-01919)  (Mertz-PTT) 
W90-01942 


UNCOUNTED  COSTS  OF  UNCONTROLLED 
WATER. 

Chester  County  Conservation  District,  West  Ches- 
ter, PA. 
M.  Haws. 

IN:  Stormwater  Management  Alternatives.  Water 
Resources  Center,  University  of  Delaware 
Newark,  DE.  April  1980.  p  317-323.  13  ref. 

Descriptors:  'Water  pollution  control,  'Storm 
water  management,  'Urban  hydrology,  'Legal  as- 
pects,   'Overland   flow,   Water   law,   Streamflow. 

Damages  and  restitution  are  awarded  to  a  person 
when  his  physical  body  is  damaged.  Since  proper- 
ty is  the  extension  of  a  person's  life  and  actions,  it 
makes  sense  to  provide  justice  to  a  person  when- 
ever his  property  is  damaged  and  he  is  prevented 


PUBLIC  PARTICIPATION  IN  ANNE  ARUN- 
DEL COUNTY'S  WATER  SHED  MANAGE- 
MENT PROGRAM. 

Anne   Arundel   County   Office   of  Planning   and 

Zoning,  Annapolis,  MD. 

For   primary   bibliographic   entry   see   Field   4D 
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6F.  Nonstructural  Alternatives 


HEDONIC  PRICE  ANALYSIS  OF  THE  EFFECT 
OF  A  FLOODPLAIN  ON  PROPERTY  VALUES. 

Wisconsin  Univ. -La  Crosse. 

For  primary  bibliographic  entry  see  Field  6C. 

W90-00973 


COMPREHENSIVE  FLOOD  DISASTER  PRE- 
VENTION MEASURES  IN  JAPAN. 

Public  Works  Research  Inst.,  Tsukuba  (Japan). 
T.  Suetsugi. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  391-398, 
6  fig,  2  tab. 

Descriptors:  'Flood  plain  management,  'Japan, 
'Flood  control,  'Urban  hydrology,  Flood  damage, 
Maps. 

In  the  course  of  the  rapid  economic  growth  of  the 
1960's,  the  concentration  of  population  and  resi- 
dences in  urban  areas  of  Japan,  especially  in  three 
major  cities,  increased  rapidly.  Subsequent  land 
development  in  and  around  these  areas  had  a  major 
influence  on  the  hydrologic  cycle,  and  created  the 
need  for  measures  to  combat  flood  disasters.  When 
flood  damage  occurs,  flood  fighting,  and  refuge 
and  relief  activities  are  carried  out  as  counter- 
measures  against  the  flood.  Specific  countermeas- 
ures  include:  (1)  the  rapid  collection  and  transmis- 
sion of  flood  (damage)  information;  (2)  investiga- 
tion of  the  standard  of  refuge  activity  based  on  the 
total  rainfall  amount  as  well  as  warning  water 
levels;  and  (3)  the  compilation  and  publication  of  a 
flood  hazard  map.  (See  also  W90-01612)  (Lantz- 
PTT) 
W90-01656 


CONVIVIAL  STORMWATER  MANAGEMENT 
ALTERNATIVES. 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-01920 


PUBLIC  VALUES  AND  A  RIVER -THE  BRAN- 
DYWINE  STORY. 

Brandywine  Conservancy,  Chadds  Ford,  PA 
W.  Sellers. 

IN:  Stormwater  Management  Alternatives.  Water 
Resources  Center,  University  of  Delaware, 
Newark,  DE.  April  1980.  p  175-183. 

Descriptors:  'Water  pollution  control,  'Storm 
water  management,  'Urban  hydrology,  'Commu- 
nity development.  'Pennsylvania,  'Environmental 
protection,  Brandywine  Conservancy,  Community 
activism. 

The  Brandywine  Conservancy,  Chadds  Ford,  PA 
was  founded  in  1967  when  it  became  apparent  that 
land  development  was  posing  a  new  threat  to  the 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6F — Nonstructural  Alternatives 

Brandywine  Valley  Community  action  by  aroused 

residents  and  volunteer  staff  won  many  battles  in 
the  late  60s  and  early  70s  Powerline  projects  were 
modified,  three  devastating  highway  proposals 
were  eliminated,  plans  for  a  new  international  air- 
port abandoned,  and  the  industrial  development  of 
the  Chadds  Ford  floodplain  was  preempted  by 
acquisition.  Recognizing  the  importance  of  private 
land  use  decision-making,  a  Wilmington  land  use 
lawyer  and  member  of  the  Conservancy  agreed  to 
assist  in  the  development  of  a  conservation  ease- 
ment program  which  would  allow  private  land- 
owners to  voluntarily  restrict  the  development  and 
modifications  of  those  areas  of  their  property 
which  heavily  impact  walcr  resources:  the  flood 
plains,  steep  slopes,  groundwater  recharge  areas, 
wetlands,  et.  al.  The  conservation  easement  used  in 
conjunction  with  a  facade  casement  also  had  been 
an  important  tool  in  insuring  the  long-term  integri- 
ty of  historic  sites.  Between  1969-1979  conserva- 
tion easements  over  4000  acres  were  donated  to 
the  Conservancy  by  landowners  in  the  area.  (See 
also  W90-01919)  (Mertz-PTT) 
W90-01933 


STREAM  VALLEY  AND  FLOOD  PLAIN  MAN- 
AGEMENT IN  MONTGOMERY  COUNTY, 
MARYLAND. 

Maryland-National    Capital    Park    and    Planning 

Commission,  Silver  Spring. 

For   primary   bibliographic   entry   see   Field   4D. 

W90-01936 


6G.  Ecologic  Impact  Of 
Water  Development 


BUILDING  A  BETTER  WETLAND. 

Rivertech,  Inc.,  Laguna  Hills,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-01265 


GEOMORPHIC  AND  VEGETATIVE  RECOV- 
ERY PROCESSES  ALONG  MODIFIED  TEN- 
NESSEE STREAMS:  AN  INTERDISCIPLINARY 
APPROACH  TO  DISTRIBUTED  FLUVIAL  SYS- 
TEMS. 

Geological  Survey,  Nashville,  TN. 
A.  Simon,  and  C.  R.  Hupp. 

IN:  Forest  Hydrology  and  Watershed  Manage- 
ment. International  Association  of  Hydrological 
Sciences  Press,  Institute  of  Hydrology,  Walling- 
ford,  Oxfordshire,  UK.  IAHS  Publication  No.  167, 
1987.  p  251-262,  6  fig,  1  tab,  15  ref. 

Descriptors:  *Geomorphology,  *Stream  improve- 
ment. *Flood  control,  "Channel  erosion,  "Tennes- 
see,  Channel  morphology,  Model  studies. 

The  sand-bed  stream  channels  of  the  Obion-Forked 
Deer  River  basin  periodically  have  been  dredged 
and  straightened  since  the  turn  of  the  century  to 
reduce  flood  magnitude  and  frequency.  Channel 
bed,  banks  and  flood  plains  are  systematically  ad- 
justing their  form  and  vegetative  patterns  over 
time  and  space  in  response  to  the  latest  episode  of 
major  channel  modifications  (1959-1973).  Head- 
ward-progressing  degradation  heightens  and  steep- 
ens the  loess-derived  banks  and  causes  channel 
widening  (up  to  1-4  m/yr)  by  mass-wasting  proc- 
esses. With  time,  aggradation  reduces  bank  heights 
and  continued  mass  failures  reduce  bank  angles 
causing  low-bank  surfaces  to  stabilize  and  become 
revegetated.  Riparian  species  characterize  various 
stages  of  channel  adjustment  and  are  associated 
with  specific  geomorphic  processes.  Through  ordi- 
nation techniques,  a  predescribed  six-stage  model 
of  channel  evolution  is  supported  by  species  pres- 
ence data.  (See  also  W90-01432)  (Author's  ab- 
stract) 
W90-01456 


STORAGE       RESERVOIRS       FOR       WATER 
SUPPLY  OF  ECOLOGICAL  IMPORTANCE. 

Gclsenwasser     A.G.,     Gelsenkirchen     (Germany, 

F.R.) 

1  or  primary  bibliographic  entry  see  Field  5F. 

W90-01632 


INFLUENCE   Of    URBANIZATION    ON   THE 
QUALITY  Ol  GROUNDWATER. 

Slovemka    Vysoka    Skola    rechnicka,    Kratislava 
c  /<  <  hoslovakia) 

For  primary  bibliographic  entry  see  Field  4C. 
W90-0I663 


DISSOLVED     OXYGEN     STRATEGIES     I  OR 
HYDRO  RELICENSING. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For    primary    bibliographic    entry    see    Field    5G. 

W90-01726 


7.  RESOURCES  DATA 
7A.  Network  Design 


EFFECT  OF  SERIAL  CORRECTION  ON 
GROUNDWATER  QUALITY  SAMPLING  FRE- 
QUENCY. 

Department  of  Scientific  and  Industrial  Research, 
Chrislchurch  (New  Zealand).  Geophysics  Div. 
M.  E.  Close. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
3,  p  507-515,  June  1989.  5  fig,  2  tab,  13  ref. 

Descriptors:  "Network  design,  "Water  quality, 
•Water  pollution  sources,  "Groundwater  quality, 
"Sampling,  "Uncertainty,  Groundwater  pollution, 
Nitrates. 

Methods  of  calculating  uncertainty  in  estimates  of 
serial  correlation  coefficients,  and  correcting  for 
bias  in  short  and  medium  length  (less  than  50  data 
point)  records,  are  presented.  Uncertainty  and  bias 
in  the  estimation  of  serial  correlation  coefficient 
for  groundwater  quality  data  is  shown  to  be  con- 
siderably and  to  result  in  inaccurate  calculation  of 
the  sampling  frequencies  for  monitoring  purposes. 
The  methods  are  applied  to  a  groundwater  data  set 
consisting  of  87  monthly  measurements  of  nitrate 
concentrations.  The  variation  in  serial  correlation 
coefficients  with  variation  of  record  length  is  ex- 
amined. The  optimum  sampling  frequencies  for 
detection  of  changes  in  groundwater  nitrate  con- 
centrations are  estimated.  (Author's  abstract) 
W90-00964 


HYDROLOGIC  UNCERTAINTY  MEASURE 
AND  NETWORK  DESIGN. 

University  of  Petroleum  and   Minerals,   Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

T.  Husain. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No 

3,  p  527-534,  June  1989.  6  fig,  5  tab,  17  ref. 

Descriptors:  "Stream  gages,  "Data  acquisition, 
"Network  design,  "Uncertainty,  "Hydrologic  data, 
Entropy    Rainfall-runoff  relationships,  Rain  gages. 

A  simple  methodology,  using  the  entropy  concept, 
to  estimate  regional  hydrologic  uncertainty  and 
information  at  both  gaged  and  ungaged  grids  in  a 
basin  is  presented.  The  methodology  described  in 
the  paper  is  applicable  for  (1)  the  selection  of  the 
optimum  station  from  a  dense  network,  using  maxi- 
mization of  information  transmission  criteria,  and 
(2)  expansion  of  a  network  using  data  from  an 
existing  sparse  network  by  means  of  the  informa- 
tion interpolation  concept  and  identification  of  the 
zones  from  minimum  hydrologic  information.  The 
computation  of  single  and  joint  entropy  terms  used 
in  the  above  two  cases  depends  upon  single  and 
multivariate  probability  density  functions.  In  the 
paper,  these  terms  are  derived  for  the  gamma 
distribution.  The  derived  formulation  for  optimum 
hydrologic  network  design  was  tested  using  the 
data  from  a  network  of  29  rain  gages  on  Sleeper 
River  Experimental  Watershed.  For  the  purpose  of 
network  reduction,  the  watersheds  was  divided 
into  three  subregions,  and  the  optimum  stations 
and  their  locations  in  each  subregion  were  identi- 
fied. To  apply  the  network  expansion  methodolo- 
gy, only  the  network  consisting  of  3  stations  was 
used,  and  feasible  triangular  elements  were  formed 
by  joining  the  stations.  Hydrologic  information 
was  calculated  at  various  points  on  the  line  seg- 


ments, and  crnical  information  zoom  were  idem 
plotting  information  contoui 

Ins  paper,  although  derived  R 
single  and  bivariate  gamma  distribunon,  is  genen 
in  type-  and  can  easily  be  modified  for  other  distr 
billions  by  a  simple  variable  transformation  criu 
lion   (Author's  abstract) 

W90  0 


COMBINATION  OF  RADAR  amj  <,\tf, 
DATA   IN   A   RAINFALL   ARf.HUL   SYSTEM 

M   I    Mylne. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  N< 

3,  p  535-539,  June  1989  2  fig,  9  ref 

Descriptors:  "Network  design,  "Rainfall,  "Meteoi 
ological  data  collection,  "Radar,  "Rain  gage 
United  Kingdom. 

Near  real  time  rainfall  estimates  for  the  L'K  ar 
available  from  three  sources  a  sparse  network  c 
gauges,  radar  data,  or  radar  data  adjusted  by  th 
sparse  gauges.  The  PARAGON  rainfall  archiv 
system,  which  has  been  developed  by  the  UI 
Meteorological  Office,  is  able  to  produce  the* 
estimates  in  near  real  time  on  a  5  km  grid.  Th 
abdity  of  these  estimates  to  reproduce  the  5  lui 
grid  point  field  derived  later  from  a  dense  networ 
of  gauges  is  compared  using  case  studies  Fiv 
techniques  have  been  used  to  assess  the  relativ 
quality  of  the  various  estimates.  There  is  genera 
agreement  between  the  results  of  the  various  tech 
niques.  For  the  London  radar  there  are  example 
of  days  when  the  rainfall  estimate  was  improve 
by  incorporating  radar  data;  conversely,  there  an 
days  when  the  radar  data  make  it  worse.  Overal 
little  evidence  was  found  to  suggest  that  adjustet 
radar  data  are  consistently  markedly  better  thai 
gauge  estimates.  Discriminate  use  of  radar  data  i 
recommended.  (Author's  abstract) 
W90-00967 


DEFINING  REGIONAL  POPULATIONS  OI 
LAKES  FOR  THE  ASSESSMENT  OF  SURFACI 
WATER  QUALITY. 

NSI  Technology  Services  Corp.,  Corvalhs.  OR 
For  primary  bibliographic  entry  see  Field  2H. 

W90-00971 


KALMAN  FILTER  CALCULATIONS  OF  SAM- 
PLING FREQUENCY  WHEN  DETERMINING 
ANNUAL  MEAN  SOLUTE  CONCENTRA- 
TIONS. 

Colorado  State  Univ..  Fort  Collins.  Dept.  of  Earth 

Resources. 

J.  D.  Stednick.  and  L.  C.  Roig. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

3,  p  675-683,  June  1989.  3  tab.  26  ref. 

Descriptors:  "Statistical  methods.  "Network 
design.  "Water  quality,  "Sampling.  "Monitoring, 
"Solutes,  "Kalman  filter. 

A  linear  filter  (Kalman  filter)  technique  was  used 
with  a  streamflow  concentration  model  to  mini- 
mize surface  water  quality  sampling  frequencies 
when  determining  annual  mean  solute  concentra- 
tions with  a  predetermined  allowable  error.  The 
Kalman  filter  technique  used  the  stream  discharge 
interval  as  a  replacement  for  the  more  commonly 
used  time  interval.  Using  filter  computations,  the 
measurement  error  variance  was  minimized  within 
the  sample  size  constraints.  The  Kalman  filter  ap- 
plication proposed  here  is  applicable  only  under 
several  conditions  including:  monitoring  is  solely 
to  estimate  annual  mean  concentration:  discharge 
measurements  errors  are  negligible:  the  stream- 
flow-concentration  model  is  valid;  and  monthly 
samples  reflect  the  total  variance  of  the  solute  in 
question.  (Author's  abstract) 
W90-00983 


OXYGEN  UPTAKE  RATE  APPROACH  FOR 
ANALYSING  RESPIROMETRIC  BIOCHEMI- 
CAL OXYGEN  DEMAND  DATA:  II.  APPLICA- 
TION AND  EVALUATION. 

McGill  Univ..  Montreal  (Quebec).  Dept.  of  Civil 
Engineering. 
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M.  D.  Cailas,  and  R.  Gehr. 

Water  Research  WATRAG,  Vol.  23,  No  8  p  993- 

1001.  August  1989.  4  fig,  8  tab,  25  ref. 

Descriptors:  "Instrumentation,  *Water  analysis 
•Biochemical  oxygen  demand,  *Data  processing' 
•Model  studies.  Oxygen  uptake  rate,  Cumulative 
data. 

The  oxygen  uptake  rate  approach  (OUR)  is  applied 
to  a  number  of  BOD  data  cases.  The  OUR  is  the 
difference   between   two   consecutive   cumulative 
observations  divided   by   the   time   interval     The 
results  indicate  that  by  using  the  OUR  form  of  data 
in  combination  with  generated  OUR-BOD  models 
the   resulting   error   structures   are   improved     in 
terms  of  independence.  Furthermore,  the  duration 
of  experiments   for   estimating    BOD   parameters 
with  adequate  precision  is  cons.derably  less  com- 
pared to  that  for  obtaining  similar  parameters  in 
the  case  of  cumulative  data.  After  considering  both 
1st   and    2nd-order    models,    the    lst-order   OUR 
model  was  found  to  be  the  most  reliable  one    in 
terms  of  precision,  for  estimating  the  rate  constant 
and  the  ultimate  BOD.  The  reliability  of  the  lst- 
order  OUR   model   was  further  substantiated   bv 
assessment  of  its  deviation   from   linearity    using 
curvature   measures.   (See  also   W90-00997)   (An 
trior's  abstract) 
W9O-0O998 


^^E^UTION  PROFILES  OF  TEMPER- 
£™?oE    AND    DISSOLVED    OXYGEN    IN    A 

Queensland  Univ.,  Brisbane  (Australia).  Dent    of 
Physics.  v 

For  primary  bibliographic  entry  see  Field  7C 
W90-01152 


F,2™CERNING  THE  EXPERIMENTAL  MEAS- 
UREMENTS OF  INFILTRATION  FOR  THE 
RUNOFF  MODELISATION  OF  THE  URBAN 
WATERSHEDS  IN  WESTERN  AFRICA 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France). 
C.  Bouvier. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
nonal  Symposium  24-29  April  1988,  Duisburg 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988  p  29-36  5 
fig,  2  tab,  8  ref 

Descriptors:    "Urban   hydrology,    "Rainfall-runoff 

relationships,  •Infiltration,  "Urban  runoff,  "Africa 

Urban  watersheds,  Groundwater  recharge  Math- 

toih         m°de,S'  RUn°ff'  Watersheds-  Impervious 

A  lot  of  flood  damage  occurs  in  African  cities  due 
in  a  large  part  to  a  bad  conception  of  storm  water 
drainage.  Most  of  the  technical  methods  used  in 
Africa  are  European  methods,  and  do  not  fit  the 
specific  conditions  of  the  African  watersheds  This 
is  especially  true  for  the  problems  of  sewerage 
sizing,  which  is  generally  solved  in  Africa  by  using 
the  well  known  rational  method.  However  for 
most  of  the  African  urban  watersheds,  runoff  coef- 
ficients cannot  be  considered  as  the  ratio  of  imper- 
vious areas.  This  is  highlighted  with  an  example  of 
two  watersheds  that,  for  a  same  imperviousness 
rate  equal  to  30%,  have  runoff  coefficients  that  are 
equal  to  60%  and  20%,  respectively  (considering  a 

mfnyw,r  Pen?,i return  rai"fall).  (See  also  W90- 

01612)  (Lantz-PTT) 

W90-01615 


RESOURCES  DATA— Field  7 
Network  Design— Group  7A 

For  primary  bibliographic  entry  see  Field  5A 
W90-01783 


METHOD  OF  UNIFORMIZING  THE  STAGE- 
DISCHARGE  RELATIONS  OF  STABLE  RIVER 
BEDS  AND  ITS  APPLICATION 

Yangtze  Valley  Planning  Office,  Wuhan  (China) 

Hydrology  Dept. 

For  primary  bibliographic  entry  see  Field  7B 

W90-01800 


INSTALLATION    AND    OPERATION    OF    A 
BUBBLE  GAUGE  NETWORK  IN  THE  MAHA- 

done™  BASIN>  EAST  ka«mantan,  TO- 

fS"  ,  Ag^Cy  ^    Technical     Cooperation, 
hrankfurt  am  Main  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B 
W90-01811 


SffiKfcSSaJJgg     ^CORRELATED 

California  Univ.,  Santa  Barbara.  Dept.  of  Geogra- 

H.  A.  Loaiciga,  and  P.  F.  Hudak. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment(ASCE)  JWRMD5,  Vol.  H5.No.  5    o  699- 
705,  September  1989.  2  fig,  1  tab,  6  ref. 

Descriptors:  "Statistical  analysis,  "Data  interpreta- 
£m  i  Pa!'?  udlstnbution-  'Correlation  analysis, 
Sampling,  Mathematical  models,  Data  collections. 

The  application  of  statistical  analysis  to  spatial  data 
-ollection  and  experimental  design  is  an  area  of 
growing  interest  to  engineers  and  earth  scientists. 
Wien  dealing  with  spatial  data,  it  is  important  to 
•onsider  the  possibility  of  spatial  correlation  and 
ts  effects  on  statistical  inferences  about  the  mean 
>ne  interesting  result  of  such  consideration  is  the 
elattonship  between  the  optimal  sample  sizes 
:eeded  to  estimate  the  population  mean  of  a  spatial 
arable  under  the  independent  and  the  correlated 

a,21?nSVThe  effeCi  °f  Spatial  relation  on 
tatis  ical  inference  and  optimal  sample  size  for 
opulation-mean  determination  is  addressed.  The 
lationship  ,s  useful  in  experimental  design  of  data 
Election  of  spatial  data.  It  is  indicated  that  ignor- 
ig  spatial  correlation  would  lead  to  the  use  of  a 
nailer  sample  size  than  that  actually  required  to 

^ererVnna,ShPeCifier  '^  °f  acc"racy,  thus  leading 
err  on  the  unsafe  side.  On  the  other  hand,  if  the 
rrelation   length   scale   of  a  spatial    variable   is 
™£i       1!  d  deS'gn  a  sampling  scheme  that 

ould  yield  an  independently  and  identically  dis- 
torted sample  and  thus  introduce  a  substantial 
ein  a ,™,  statlstlcaI  inference  about  the 
ean.  A  simplification  in  terms  of  the  'average' 
>rrdation  can  be  made.  (Author's  abstract) 


BLIZZARD    INFORMATION    SYSTEM    AND 

SVS°™ ?,m  IACOLNTRY  INFORMATION 
SYSTEM  (  IN  JAPANESE). 

wonPmm^y  bibli°SraPhic  entry  see  Field  7B. 

wyu-(J1733 

INSTRUMENTATION         AND         SAMPI  INr 

OUTIH^STr?RJ^E  SIMPLE  CONTROL  OF 
™S  TO  AIR  AND  WATER  (INSTRU- 
MENTERING       OG       PROVETAKING       VFD 

SKVEALNN?NTROLL  AV  UTSLIPP  "L  LUF? 

B.  M.  Wathne,  and  H.  Hovind 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88752094 
Price  codes  A03  in  paper  copy,  A01  in  microfiche.' 
Report  NIVA-O-86218,  January  1987.  3  lp,  3  tab  8 
ret,  2  append.  In  Norwegian. 

^nPt0rS:*^Water,  analysis'  'Instrumentation, 
Sampling  "Chemical  analysis,  "Pollutant  identifi- 
cation, "Measuring  instruments,  "Air  pollution, 
Water  pollution  Nitrogen  oxides,  Carbon  monox- 
ide, Heavy  metals,  Inorganic  compounds.  Organic 
compounds.  5a"»- 

The  report  deals  with  simple  sampling  and  deter- 
mination methods  for  discharging  pollutants  to  air 
and  water.  Methods  for  the  determination  of  dis- 
charges of  volumes  of  nitrogen  oxides,  carbon 
monoxide,  sulfur  dioxide,  and  hydrocarbons  to  air 
are  discussed.  In  connection  with  the  effluents  to 
water  the  sampling  procedures  for  the  determina- 
tion of  physical/chemical  parameters,  main  inor- 
ganic components,  metals,  heavy  metals,  general 
materials  specifications,  and  some  other  specifica- 
tions of  the  chemical  compositions  are  discussed 
1  he  equipments  and  methods  used  for  the  pH  and 
conductivity  measurements  are  described  (Au- 
thor s  Abstract) 
W90-01774 


HYDROMETRIC  DATA  CAPTURE  USING  IN- 
TELLIGENT  SOLID   STATE    LOGGING   SYS- 

lSand)rn"Trent  Water  Authority'  Birmingham  (Eng- 
S.  T.  Walker. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  229-237. 

Descriptors:  "Network  design,  "Rain  gages,  "In- 
strumentation, "Stream  gages,  "Discharge  meas- 
urement, "Data  acquisition,  "Hydrometry,  Rain- 
fall, England,  Computers,  Technology,  Perform- 
ance evaluation,  Management  planning. 

From  small  beginnings  with  relatively  simple  rain- 
tall  event  recorders,  the  use  of  solid  state  logging 
technology  has  expanded  steadily  within  the 
Severn-Trent  Water  Authority  (England)  hydro- 
metric  service.  Ultrasonic  and  electromagnetic 
river  flow  measuring  systems  now  record  on  intel- 
ligent microprocessor  driven  devices,  instead  of  on 
the  traditional  punched  paper  tape.  Further  var- 
iants with  increased  versatility  have  been  devel- 
oped and  are  undergoing  field  trials.  These  include 
devices  with  built-in  capacity  to  monitor  continu- 

?u  yu  ,T  rf°rd  data  only  when  Predetermined 
threshold  values  are  exceeded,  or,  to  record  onlv 
significant  changes  in  the  state  of  a  variable  The 
concept  of  the  'electronic  notepad'  has  been  intro- 
duced successfully  into  current  meter  gauging  and 
shows  promise  for  use  in  other  hydrometric  fields 
in  all  cases,  great  attention  has  been  paid  to  the 
human  engineering'  of  the  devices.  Satisfying  suc- 
cess has  been  achieved  in  making  them  easily 
usable  by  staff  previously  experienced  only  with 
l™"al  hydrometric  equipment.  (See  also  W90- 
01795)  (Author's  abstract) 
W90-01816 


MONITORING     WATER     QUANTITY     AND 
WATER  QUALITY  IN  AN  URBAN  BASIN 

(RNekthteinand.sr0r   ^    IjSSelmeerp0,ders'    L^« 
For  primary  bibliographic  entry  see  Field  7B 
W90-01818 


JB8.^  HYDROCHEMISTRY  VARIA- 
ffirirS^rc  A.IP  QUALITY  SAMPLING 
)REST  BASIN  ALPINE-SUBALPINE 

'sources^  UmV"  FO"  C°"mS-  Dept  of  Earih 
WP01469y  bibiiographic  entr>'  see  Field  2K. 


DEVELOPMENT  AND  EXAMPLE  OF  USF  OF 
A  PROCESS  FOR  ADEQUATE  QUANTIFTCA 
TION  OF  QUALITY  OF  WATER  COURSES 
(ENTWICKLUNG  UND  EXEMPLARISCHF  AN 
WENDUNG  FINES  VERFAHRENS !  ZUR  NIJT 
ZUNGSADAEQUATEN  QUANTIFIZIERUNr 
VON  GEWAESSERGUETE)  G 

Technische  Hochschule  Aachen  (Germany,  F  R  ) 
Fakultaet  fuer  Bauingenieur-  und  Vermessungswe- 


HADDINGTON  FLOOD  WARNING  SYSTEM 

Institute  of  Hydrology,  Wallingford  (England) 
For  primary  bibliographic  entry  see  Field  7B 
W90-01819 


SE^RI^INATION  OF  A  MEASURING  NET- 
WORK ALONG  RIVERS. 

Tj^njfche  Hogeschool  Delft  (Netherlands).  Dept 
of  Civil  Engineering.  ' 

For  primary  bibliographic  entry  see  Field  7B 
W90-01823 
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INTEGRATION  OF  DIGITAL  TERRAIN 
MODELS  INTO  GROUND  BASED  SNOW  AND 
RUNOFF  MEASUREMENT. 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01882 

7B.  Data  Acquisition 


COMBINATION    OF    RADAR    AND    GAUGE 
DATA  IN  A  RAINFALL  ARCHIVE  SYSTEM. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-0O967 


ESTIMATING  EVAPORATION  FROM  UTAH'S 
GREAT  SALT  LAKE  USING  THERMAL  IN- 
FRARED SATELLITE  IMAGERY. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-00968 


ACCOUNTING  FOR  DISCREPANCIES  IN  PAN 
EVAPORATION  CALCULATIONS. 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-00972 


CLOSED  SYSTEM  SAMPLE  TRANSFER 
DEVICE  FOR  VOLATILE  ORGANIC  COM- 
POUNDS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-00979 


AUTO-CAD-BASED  WATERSHED  INFORMA- 
TION SYSTEM  FOR  THE  HYDROLOGIC 
MODEL  HEC-1. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-00980 


SAGEBRUSH  RANGELAND  HYDROLOGY 
AND  EVALUATION  OF  THE  SPUR  HYDROL- 
OGY MODEL. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00981 


KALMAN  FILTER  CALCULATIONS  OF  SAM- 
PLING FREQUENCY  WHEN  DETERMINING 
ANNUAL  MEAN  SOLUTE  CONCENTRA- 
TIONS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-00983 


SIMPLE  FLUORIMETRIC  DETERMINATION 

OF  ENZYMATIC  ACTIVITIES  IN  VIVO  AND 

OF  THE  BIOMASS  (DNA)  ON  MICROTITER 

PLATES  (RATIONELLE  FLUORIMETRISCHE 

BESTIMMUNG    VON    ENZYMAKTIVITATEN 

IN  VIVO  UND  DER  BIOMASSE  (DNA)  AUF 

MIKROTITERPLATTEN). 

Wasserforschung     Mainz     G.m.b.H.     (Germany, 

F.R.). 

V.  B.  Schmitt-Biegel,  and  U.  Obst. 

Journal    for    Water    and    Wastewater    Research 

ZWABAQ,  Vol.  22,  No.  4,  p  165-167,  1989.  1  tab, 

9  ref.  English  summary. 

Descriptors:  'Pollutant  identification,  *Chemical 
analysis,  *Fluorometry,  'Enzymes,  Biomass,  Nu- 
cleic acids. 

To  detect  microbial  enzyme  activities  in  vivo  and 
the  biomass  (DNA)  in  water  samples,  fluorometric 
cuvette  tests  were  modified  into  microliter  plate 
systems  The  detection  efficiency  of  the  microtiter- 
plate  enzyme-activity  test  in  vivo  is  reduced  com- 


pared with  cuvette  tests.  The  DNA-determination 
detection  limits  are  10  times  higher  than  with  the 
conventional  cuvette  test,  which  means  that  very 
dilute  samples  cannot  be  analyzed  However,  along 
with  the  possibility  of  working  with  very  economi- 
cal large  test  series  with  sufficient  internal  stand- 
ards etc.,  an  advantage  of  these  procedures  is  the 
option  of  a  simple  arrangement  of  dilution  series. 
But  the  use  of  such  systems  also  promises  great 
advantage  for  enzyme  tests  if  only  a  small  quantity 
of  microtiter  plate  reading  is  encountered  in  water 
laboratories.  The  same  principles  can  also  be  modi- 
fied to  apply  to  some  conventional  spectroscopic 
chemical  analyses;  these  techniques  are  already  in 
use  in  recent  interesting  trends  in  immunoassays 
for  harmful  substance  detection  (e.g.,  of  plant  pes- 
ticides). (Author's  abstract) 
W90-00988 


OXYGEN  UPTAKE  RATE  APPROACH  FOR 
ANALYSING  RESPIROMETRIC  BIOCHEMI- 
CAL OXYGEN  DEMAND  DATA:  I.  METHOD 
DEVELOPMENT. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-00997 


CHEMICAL  OXYGEN  DEMAND  (COD)  USING 
MICROWAVE  DIGESTION. 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

de  Quimica. 

W.  F.  Jardim,  and  J.  J.  R.  Rohwedder. 

Water  Research   WATRAG,  Vol.   23,  No.   8,  p 

1069-1071,  August  1989.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Chemical  oxygen  demand,  'Chemi- 
cal analysis,  Microwaves,  Digestion. 

A  new  approach  to  determine  the  Chemical 
Oxygen  Demand  (COD)  using  a  microwave  diges- 
tion to  replace  the  conventional  time  consuming 
reflux  method  is  proposed.  The  procedure  uses  a 
microwave  oven  for  the  digestion  of  small  volumes 
of  samples  (from  500  to  2000  micrograms/L),  in  a 
completely  closed  60  ml  Teflon  vessel.  For  sam- 
ples showing  COD  values  up  to  1000  mg  02/L,  the 
digestion  step  is  completed  in  7  min,  compared  to 
the  2h  needed  for  the  conventional  reflux  methods. 
An  average  precision  of  1.0%  was  obtained  using 
membrane  filtered  natural  samples.  (Author's  ab- 
stract) 
W90-01007 


METHOD  FOR  CONSERVING  CORE-STOR- 
AGE AND  COMPUTING  TIME  IN  AQUIFER 
SIMULATION  MODELS. 

Zimbabwe  Univ.,  Harare.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-01022 


COMPARISONS  OF  THE  UNSATURATED  HY- 
DRAULIC CONDUCTIVITY  OF  A  COARSE- 
TEXTURED  SOIL  AS  DETERMINED  IN  THE 
FIELDS,  IN  THE  LABORATORY,  AND  WITH 
MATHEMATICAL  MODELS. 
Ghent  Rijksuniversiteit  (Belgium).  Lab.  of  Soil 
Physics,  Soil  Conditioning  and  Horticultural  Soil 
Science. 

For   primary   bibliographic   entry   see   Field   2G. 
W90-01063 


HEMATOLOGICAL  ASSESSMENT  OF  TEM- 
PERATURE AND  OXYGEN  STRESS  IN  A  RES- 
ERVOIR POPULATION  OF  STRIPED  BASS 
(MORONE  SAXATILIS). 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-01064 


DEWATERING  SUSPENDED  SOLIDS  BY 
CONTINUOUS-FLOW  CENTRIFUGATION: 
PRACTICAL  CONSIDERATIONS. 

Envirodata  Ltd.,  Burlington  (Ontario). 

E.  D.  Ongley,  and  R.  L.  Thomas. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  3,  p 


255-260,  Jul-Sep  1989  I  tab,  6  ref 

Descriptors:  'Centnfugation,  'Quality  control, 
•Clarifiers,  'Sediment  sampler,  'Laboratory  equip- 
ment, Field  tests,  Metals,  Phosphorus,  Organic 
compounds,  Particle  size,  Bioassay 

Practical  considerations  for  soil-testing  centrifuges 
were  examined  for  the  Westfalia  and  the  Alfa- 
Laval  machines.  The  Westfalia  clanfier  is  a  four 
chamber,  bowl  centrifuge  while  the  Alfa-Laval 
uses  a  disc  separation  technique.  The  Westphalia  is 
not  designed  for  portable  use,  but  can  be  re-engi- 
neered for  this  purpose.  A  specially  modified  Alfa- 
Laval  centrifuge  is  manufactured  for  portable  use 
and  is  available  commercially  in  configurations  for 
immediate  field  use.  Several  studies  on  sample  con- 
tamination when  using  these  centrifuges  have  re- 
ported conflicting  results.  Sample  size  with  both 
centrifuges  is  commonly  of  the  order  of  several  to 
tens  of  grams  of  recovered  sediment.  The  lower 
amount  is  for  metals,  phosphorus,  particle  sizing, 
etc.  and  the  higher  amount  for  organic  contami- 
nant analysis  and  bioassay.  Spare  parts  may  be  a 
problem  for  both  centrifuges  in  the  portable  mode 
and  may  require  several  months  to  obtain.  It  is 
recommended  that  some  of  the  non-standard  spare 
parts  be  held  in  inventory.  (Peters-PTT) 
W90-01075 


APPLICATION  OF  GENE  PROBE  METHODS 
FOR  MONITORING  SPECIFIC  MICROBIAL 
POPULATIONS  IN  FRESHWATER  ECOSYS- 
TEMS. 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-011U 


HYDROLOGICAL  RADAR:  RESULTS  AND  EX- 
PERIMENTS CURRENTLY  BEING  CONDUCT- 
ED IN  FRANCE  (HYDROLOGIE  RADAR: 
BILAN  ET  PERSPECTIVES). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

H.  Andrieu,  J.  D.  Creutin,  G.  Delrieu,  J.  Fournet, 
and  Y.  Pointin. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
457-465,  1988.  1  tab,  6  fig,  18  ref.  English  summa- 
ry- 
Descriptors:  'Data  acquisition,  'Remote  sensing, 
'Radar,  'Weather  forecasting,  'France,  'Flood 
forecasting,  Floods,  Rainfall. 

The  use  of  radar  in  hydrological  studies  during  the 
last  few  years  in  France  has  indicated  the  limita- 
tion of  this  measurement  technique  for  the  quanti- 
tative evaluation  and  the  forecast  of  rainfall.  These 
initial  results  are  based  on  many  experiments  spe- 
cifically devoted  to  hydrology.  Recent  research 
both  in  France  and  abroad  is  briefly  reviewed.  The 
results  obtained  from  the  Radar-Cevennes  are  re- 
ported. The  role  of  the  double  polarization  meas- 
urement technique  in  standardizing  radar  data  and 
the  need  to  integrate  a  radar  in  a  flood  announce- 
ment system  are  discussed.  (Peters-PTT) 
W90-01139 


EFFECT  OF  THE  INCUBATION  TEMPERA- 
TURE ON  THE  ISOLATION  OF  AEROBIC  HE- 
TEROTROPHIC BACTERIA  FROM  A  RIVER. 

Nihon  Univ.,  Tokyo.  Dept.  of  Fisheries. 
H.  Sugita,  M.  Tamura,  and  Y.  Deguchi. 
Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  55, 
No.  5,  p  829-835,  May  1989.  1  fig,  6  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Culturing 
techniques,  'Bacteria,  'Incubation,  'Temperature, 
Gram-negative  bacteria,  Achromogenic  bacteria, 
Seasonal  variation,  Rivers. 

Samples  of  the  water  and  sediment  were  collected 
at  midstream  and  downstream  sites  of  the  Tama 
River  from  January  to  December  1983,  and  incu- 
bated aerobically  at  5,  10,  20,  30,  and  37  C  after 
plating  onto  1/20  PYBGF  and  PYBGF  agar 
plates.  As  a  result,  the  maximum  colony  counts 
were  obtained  at  20  C  of  incubation  temperature. 
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and  Gram-negative,  achromogenic  bacteria  pre- 
dominated in  almost  all  samples  throughout  the 
year,  irrespective  of  the  incubation  temperatures 
However,  suspected  psychrophiles  and  mesophiles 
were  isolated  at  the  low  incubation  temperatures  in 
the  colder  season  and  the  higher  temperatures  in 
the  warmer  season,  respectively.  These  results  sug- 
gested that  the  samples  from  freshwater  environ- 
ments in  the  summer  and  winter  seasons,  should  be 
incubated  at  20  C,  and  the  ambient  temperature 
samples  if  the  more  diverse  microflora  including 
either  psychrophiles  or  mesophiles  is  needed  to  be 
isolated.  (Author's  abstract) 
W90-01168 


DETERMINATION  OF  TRACE  METALS  IN 
REFERENCE  WATER  STANDARDS  BY  IN- 
DUCTIVELY COUPLED  PLASMA  MASS  SPEC- 
TROMETRY WITH  ON-LINE  PRECONCEN- 
TRATION. 

National    Research    Council    of  Canada     Ottawa 
(Ontario).  Div.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A 
W90-01237 


LABORATORY  STUDY  OF  THE  EFFECTS  OF 
WATERBORNE  CADMIUM,  CALCIUM,  AND 
CARBONATE   CONCENTRATIONS   ON   CAD- 
MIUM   CONCENTRATIONS    IN    HYALLELA 
AZTECA  (CRUSTACEA:  AMPHIPODA) 
Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C 
W90-01245 


DEVELOPMENT  AND  EVALUATION  OF  A 
NOVEL  MARINE  SEDIMENT  PORE  WATER 
TOXICITY  TEST  WITH  THE  POLYCHAETE 
DINOPHILUS  GYROCILIATUS. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01262 


IN  SITU  HYDRAULIC  CONDUCTIVITY  TESTS 
FOR  COMPACTED  CLAY. 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering 
W9    Pnmary   bibliographic   entry   see   Field   2G. 
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SPECIATION    OF    ALUMINUM,    CADMIUM 
COPPER,  AND  LEAD  IN  HUMIC  SOIL  SOLU- 
TIONS: A  COMPARISON  OF  THE  ION  EX- 
CHANGE COLUMN  PROCEDURE  AND  EQUI- 
LIBRIUM DIALYIS. 
Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5B 
W90-01279 


^J™  PROCEDURE  FOR  METAL  SOLID 

£SAK«ESk  HEAVILY  POLLUTED 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

chemistry. 

-or  primary  bibliographic  entry  see  Field  5A. 


OPTIMIZATION   OF   TESSIER   PROCEDURE 

Pediments  S°LID  speciation  in  riveR 

'hemistT    Un'V     (Spain)'    Dept    °f    Analytical 
l/°QnPmTry  biblio8raPhic  entry  see  Field  5A. 

V  yyJ-U  J  z  o  2. 


•ETERMINATION  OF  HEAVY  METAL  POL 

nV™BJ  ICP  AND  AAS  IN  THE  SUSPEND- 
D  MATTER  OF  THE  GULF  OF  CADIZ 

istituto  de  Ciencias  del  Mar,  Barcelona  (Spain) 
?Lp?mary  blbliographic  entry  see  Field  5A 
'90-01283 


XTRACTION-SPECTROPHOTOMETRIC  DE- 
ERMINATION  OF  CHROMIUM(VI)  WITH 
YDROXYAMIDINE  AND  AMIDES 

avishankar  Univ.,  Raipur  (India).  Dept.  of  Chem- 


istry. 

For  primary  bibliographic  entry  see  Field  5A 

W90-01284 


DETERMINATION  OF  MERCURY  IN  SUR- 
FACE WATERS  USING  AN  OPTIMIZED  COLD 
VAPOR  SPECTROPHOTOMETRIC  TECH- 
NIQUE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 


DETERMINATION  OF  NUTRIENT  UPTAKE 
KINETIC  PARAMETERS:  A  COMPARISON  OF 
METHODS. 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2H 

W90-01290 


MICROAUTORADIOGRAPHY  STUDY  OF 
THYMIDINE  UPTAKE  IN  BRACKISH 
WATERS  AROUND  SAPELO  ISLAND,  GEOR- 
GIA,  USA. 

Universidad    Autonoma    de    Barcelona    (Spain) 

Dept.  of  Genetics  and  Microbiology. 

For  primary  bibliographic  entry  see  Field  2L 

W90-01291 


SPECIATION  PHOSPHORUS  TECHNIQUES 
IN  THE  SEDIMENTS:  DISCUSSION  AND 
PROPOSITIONS  TO  EVALUATE  INORGANIC 
AND  ORGANIC  PHOSPHORUS  (LES  METH- 
ODES  DE  SPECIATION  DU  PHOSPHORE 
DANS  LES  SEDIMENTS:  CRITIQUES  ET 
PROPOSITIONS  POUR  L'EVALUATION  DES 
FRACTIONS  MINERALES  ET  ORGANIQUES) 
Rennes-1  Univ.  (France).  Lab.  d'Evolution  des 
Systemes. 

For  primary  bibliographic  entry  see  Field  2H 
W90-01302 


USE  OF  REMOTS  TECHNOLOGY  IN  MONI- 
TORING COASTAL  ENRICHMENT  RESULT- 
ING FROM  MARICULTURE. 

University  Coll.,  Galway  (Ireland).  Dept.  of  Zool- 
ogy. 

rl  £  S-  O'Connor,  J.  Costelloe,  B.  F.  Keegan,  and 
D.  C.  Rhoads. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol  20  No 
8,   p  384-390,   August    1989.   7   fig,    1    tab,   4  ref. 

Descriptors:     *Remote     sensing,     *Photography 
Coastal    waters,     *Monitoring,     *Environmental 
protection,  *Aquaculture,  Computer  image  analy- 
sis, Marine  sediments. 

REMOTS  technology  is  a  combination  of  sedi- 
ment-profile imagery  and  computer  image  analysis 
With  it,  one  can  deduce  the  dynamics  of  biological 
and  physical  seafloor  processes  from  imaged  struc- 
tures. The  equipment  is  easy  to  deploy  and  broad 
areal  coverage  can  be  accomplished  in  a  very  short 
time.  The  data  return  is  equally  rapid,  allowing  the 
implementation  of  management  decisions  which 
are  based  on  'real  time'  information  rather  than  the 
after  the  fact'  remedial  actions  imposed  by  the 
more  traditional  surveying/monitoring  methods 
(Author's  abstract) 
W90-01331 


IN    SITU    ACOUSTIC    MEASUREMENTS    OF 
£JA£JNE  GRAVEL  THRESHOLD  AND  TRANS- 

Proudman  Oceanographic  Lab.,  Birkenhead  (Eng- 
land). v      6 

For  primary  bibliographic  entry  see  Field  2J. 


RESOLUTION  CONSIDERATIONS  IN  USING 
RADAR  RAINFALL  DATA  FOR  FLOOD  FORE- 

L-AS  J.  IINCj. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  2B. 
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W90-01365 


COMPARISON  OF  TWO  GRAVITY  CORING 
DEVICES  FOR  SEDIMENTATION  RATE 
MEASUREMENT   BY   PB210   DATING  TECH- 

Washington  Univ.,  Seattle.  Lab.  of  Radiation  Ecol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2J 
W90-01376 


COMPARISON  OF  THE  ABILITIES  OF  15 
MEDIA  TO  RECOVER  VIABLE  YEASTS 
FROM   POND,   RIVER,   AND   LAKE   WATER 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
For  primary  bibliographic  entry  see  Field  5A 
W90-01379 


STATISTICAL         CHARACTERISTICS         OF 
RADAR  ECHOES  OF  PRECIPITATING  SNOW 

SSK^XS THE ISHIKARI BAY-  hok- 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2B 
W90-01390 


FEASIBILITY  OF  USING  SATELLITES  FOR 
DETECTION  OF  KINETICS  OF  SMALL  PHY- 
TOPLANKTON  BLOOMS  IN  ESTUARIES- 
TIDAL  AND  MIGRATIONAL  EFFECTS. 

Versar,  Inc.,  Columbia,  MD. 

M.  A.  Tyler,  and  R.  P.  Stumpf. 

Remote   Sensing   of  the   Environment   RSEEA7 

Vol.  27,  No.  3,  p  233-250,  March  1989.  9  fig,  30  ref.' 

Descriptors:  *Remote  sensing,  *Satellite  technolo- 
gy, *Phytoplankton,  *Eutrophication,  *Estuaries, 
Tidal  effects,  *Aquatic  environment,  *Algae 
Population  distribution,  Chesapeake  Bay,  Aquatic 
plants,  Algorithms. 

It  is  shown   that  reliable  and  accurate  measure- 
ments of  fine-scale  pigment  distribution  in  a  turbid 
estuanne    environment    is    feasible    and    desirable 
using  an  algorithm  developed  earlier  by  the  au- 
thors, along  with  satellite  imagery,  to  determine 
algal   migration,   bloom   origins,   dissipation,   tidal 
spatial  reconfiguration,  and  population  dynamics 
The  value  of  these  tools  is  demonstrated  in  design- 
ing sampling  strategies.  The  Chesapeake  Bay  and 
its  major  tributaries  was  used  to  illustrate  the  feasi- 
bility  of  this   approach   during   the   spring    1982 
season.   AVHRR   and   CZCS   imagery   processed 
with  the  algorithms  for  turbid  systems  confirmed 
the  kinetics  of  a  100  sq  km  bloom  of  the  dinoflagel- 
late   Heterocapsa   triquetra,    including   abundance 
changes  due  to  diurnal  migration,  and  axial  and 
cross  stream  spatial   reconfiguration  due  to  tidal 
excursion.     Turbidity    and     thermal     information 
gleaned  from  both  satellite  and  ships  emphasized 
the  association  of  blooms  with  physical  features  of 
the  system  such  as  fronts.  Thus,  remote  detection 
and  rapid  monitoring  of  bloom  kinetics  in  turbid 
estuaries  is  feasible.  (Friedmann-PTT) 
W90-01393 


MAPPING  SURFACE  SOIL  MOISTURE  WITH 
L-BAND  RADIOMETRIC  MEASUREMENTS. 

National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2G 
W90-01394 


EFFECT  OF  FOREST  BIOMASS  ON  AIR- 
BORNE SNOW  WATER  EQUIVALENT  ESTI- 
MATES OBTAINED  BY  MEASURING  TER- 
RESTRIAL  GAMMA  RADIATION. 

Arizona  State  Univ.,  Tempe.   Dept.  of  Decision 

and  Information  Systems. 

S.  S.  Carroll,  and  T.  R.  Carroll. 

Remote   Sensing   of  the   Environment   RSEEA7 

Vol.  27,  No.  3,  p  313-320,  March  1989.  2  fig,  23  ref. 


b: 
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Group  7B — Data  Acquisition 

Descriptors:  'Forest  hydrology,  'Remote  sensing, 
♦Atmospheric  water,  'Snow,  'Snowmelt,  'Bio- 
mass,  'Forests,  'Gamma  radiation,  Snow  density, 
Snow  surveys. 

The  nature  of  the  downward  bias  in  the  estimate  of 
snow  water  equivalent  due  to  forest  biomass  is 
examined.  A  means  for  correcting  this  hias,  which 
depends  on  the  amounts  of  biomass  and  radioactive 
material  in  the  biomass,  is  presented.  The  method 
presented  is  a  first  approximation  model  of  the 
effects  of  forest  biomass  on  airborne  snow  water 
equivalent  estimates.  It  is  shown  that  when  the 
snowpack  is  very  deep,  even  small  amounts  of 
biomass  can  cause  a  large  errors  in  the  estimate. 
Conversely,  for  areas  of  shallow  snow,  the  biomass 
presents  a  problem  only  when  it  exists  in  large 
quantities.  Also,  for  areas  of  deep  snow,  the  esti- 
mate of  the  snow  water  equivalent  is  very  sensitive 
to  the  small  changes  in  the  weight  of  the  biomass. 
Hence,  for  deep  snow  conditions,  it  is  not  only 
critical  to  account  for  the  biomass,  it  is  also  critical 
to  obtain  an  accurate  estimate  of  the  biomass.  The 
methodology  presented  can  aid  National  Weather 
Service  hydrologists  in  improving  river  and  flood 
forecasts,  water  supply  forecasts,  and  spring  flood 
outlooks  for  large  areas  of  the  U.S.  and  Canada. 
(Friedmann-PTT) 
W90-01395 


QUALITY  OF  SATELLITE  PRECIPITABLE 
WATER  CONTENT  DATA  AND  THEIR 
IMPACT  ON  ANALYZED  MOISTURE  FIELDS. 

European    Centre    for    Medium    Range    Weather 

Forecasts,  Reading  (England). 

L.  Illari. 

Tellus  TELLAL,   Vol.   41  A,   No.   4,   p   319-337, 

August  1989.  16  fig,  26  ref. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, 'Atmospheric  water,  'Precipitation,  'Clouds, 
'Meteorological  data  collection,  Weather,  Weath- 
er data  collections,  Rain. 

The  quality  of  satellite  Precipitable  Water  Content 
(PWC)  moisture  data  is  assessed  by  comparing 
them  with  radiosondes  and  the  first-guess  humidity 
field  from  the  ECMWF  operation  model.  Colloca- 
tion studies  show  that  PWC  data  from  satellites  are 
of  comparable  quality  to  radiosonde  data  and  that 
the  error  in  the  inferred  relative  humidity  varies 
from  15%  in  the  Tropics  to  35%  in  the  extratro- 
pics,  similar  to  the  typical  error  levels  of  radio- 
sonde humidity  data.  The  model  first-guess  pro- 
vides moisture  information  of  comparable  accura- 
cy. Using  a  large  sample  of  radiosonde  and  first- 
guess  moisture  information  over  North  America, 
the  typical  forecast  error  correlation  scale  for  the 
humidity  analysis  variable  has  been  found  to  be  250 
km  at  the  surface  rising  to  300  km  at  upper  levels. 
Finally,  impact  studies  have  shown  that  the  inclu- 
sion of  satellite  PWC  data  in  the  ECMWF  humidi- 
ty analysis  has  a  small  but  beneficial  impact  on  the 
forecast,  especially  of  the  forecast  rain  in  the  Trop- 
ics. (Author's  abstract) 
W90-01396 


SEMI-AUTOMATIC  METHOD  TO  QUANTIFY 
AND  IDENTIFY  ZOOPLANKTON. 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01402 


FLOW-INJECTION  ANALYSIS  OF  SUB- 
STANCES IN  WATER:  PART  II.  CATIONS,  A 
CRITICAL  REVIEW. 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-01405 


TEMPERATURE  DATA  AVAILABLE  ON  THE 
DEPARTMENT  OF  WATER  AFFAIRS'  CHEMI- 
CAL DATA  BASE. 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

M    K    Howard. 

Water  SA   WASADV,  Vol.   15,  No.  3,  p  195-19X, 

July  1989.  3  fig,  1  tab. 


Descriptors:  'Water  temperature,  'Water  quality, 
'South  Africa,  Sampling,  Sample  preparation 

The  Chemical  Data  Base  operated  by  the  Depart- 
ment of  Water  Affairs,  South  Africa,  contains  in- 
formation regarding  the  chemical  components  in 
South  African  rivers  This  report  examines  the 
temperature  data  available  on  the  data  base  and 
examines  the  long-term  record  for  four  sampling 
stations  chosen  at  random.  Errors  were  detected  in 
the  data  base  and  these  were  broadly  typographi- 
cal and  measurement  errors,  such  as  a  thermometer 
possibly  lying  in  the  sun  inside  a  car;  also,  the 
water  temperature  may  be  measured  once  the 
water  is  in  the  bottle  and  already  a  few  degrees 
higher  than  the  flowing  water.  These  potential 
problem  areas  are  being  investigated  by  the  Direc- 
torate: Hydrology  and  so  should  occur  less  fre- 
quently from  now  on.  (Author's  abstract) 
W90-01407 


SAHELIAN  DROUGHT(S)  AS  SEEN  FROM 
THE  RAINFALL  DATA  OF  A  MAURITANIAN 
STATION. 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
G.  Demaree,  and  M.  S.  Chadilly. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  15-23,  4 
fig,  31  ref. 

Descriptors:  'Drought,  'Arid  lands,  'Semiand 
lands,  'Fluctuations,  'Rainfall,  'Arid  climates, 
'Climatic  data,  Statistical  analysis,  Precipitation, 
Meteorological  data  collection,  Environmental  ef- 
fects. 

In  recent  years,  with  the  heightened  awareness  of  a 
fluctuating  or  changing  climatic  environment,  due 
to  intrinsic  dynamic  causes  and/or  to  the  impact  of 
human  activities,  the  interest  in  the  analysis  of 
long-term  instrumental  time  series  has  been  re- 
newed. Daily  precipitation  depths  at  the  station 
Kaedi  are  available  since  1904,  constituting  Mauri- 
tania's longest  record.  Utilization  of  HOMS-com- 
ponents  permits  investigation,  from  this  series,  of 
the  succession  of  the  dry  and  wet  periods  of  this 
century.  From  this  data,  it  is  inferred  that  the 
existence  of  a  statistically  significant  downward 
trend  in  the  yearly  precipitation  depths,  a  splitting 
up  of  the  reference  period  1904-1987  into  two 
statistically  significant  periods  different  in  the 
mean,  and  a  considerable  decrease  in  the  length  of 
the  rainy  season.  (See  also  W90-01409)  (Author's 
abstract) 
W90-01411 


use  during  the  growing  seavjn    A  monthly  lime 
frame  model  was  formulated  to  account  for  differ 

1  water  capacities,  drying  paM' 
densities  and   initial   vul   water  contents 
moisture    loss    equation    from    the    Versatile    Soi 
Moisture  Budget  was  simplified  to  one  layer  e 
soil,  and  the  equation  is  applied  to  a  monthly  tim 
frame  four  times  each  month     I  he  main  output  C 
the  system  is  cartographic-isohnes  that  enclose  a 
weather    stations    whose    current    estimates    ar 
below  a  selected  criteria  threshold  level   (See  als 
W90-01409)  (Friedmann-PTT) 
W90-01412 


COMPARISON  OF  EFFECTIVE  RAIM  \\. 
SEPARATION  TECHNIQUES  APPLIED  T( 
THE  DERIVATION  OF  CATCHMENT  AVE! 
AGE  UNIT  HYDROGRAPHS 

Queen  Mary  Coll.,  London  (England) 

P.  R.  Wormleaton. 

IN:    Computer    Methods    and    Water    Resource 

First    International    Conference,    Morocco,    198 

Vol    3,  Computational  Hydrology.  Computation 

Mechanics  Publications,  Boston.   1988.  p  87-96, 

fig,  1  tab,  3  ref. 

Descriptors:  'Unit  hydrographs,  'Catchme 
areas,  'Storm  runoff,  'Hydrographs,  'Rainfa 
runoff  relationships,  'Runoff,  Basins,  'Model  stu 
ies,  Comparison  studies.  Rainfall  impact,  Hydr 
logic  models,  Hydrologic  properties,  Mathematic 
equations.  Storm  surges. 

The  consistency  of  the  unit  hydrographs  obtaim 
from  a  number  of  varying  storm  events  over 
catchment  was  used  to  compare  several  lc 
models  using  data  from  four  catchments  in  Esse 
England.  In  comparing  these  consistencies  t 
tween  storms,  a  multiple  storm  concatenate 
method  was  used,  which  derives  a  catchment  av< 
age  unit  hydrograph.  The  coefficient  of  multir 
determination,  obtained  from  the  rainfall/run< 
relationships  defining  all  of  the  storms,  was  used 
a  measure  of  unit  hydrograph  consistency.  It  w 
thought,  that  with  other  sources  of  error  bei 
either  small  or  consistent,  the  coefficient  of  mul 
pie  determination  should  reflect  the  validity  of  t 
linearity  assumptions  for  a  catchment,  and  m 
also  be  used  as  a  comparative  yardstick  betwe 
rainfall  loss  models.  Three  such  models  for  co 
paring  losses  were  used.  Of  these,  it  was  shoi 
that  a  percentage  loss  rate  model  was  the  m< 
reliable  with  non-synchronized  data.  This  inve; 
gation  demonstrated  that  a  marked  improvement 
the  fit  of  the  unit  hydrograph  equations  can 
brought  about  by  synchronizing  the  effective  ra 
fall  and  storm  runoff.  (See  also  W90-01409)  (Fri. 
mann-PTT) 
W90-01417 


SYSTEM  FOR  WEATHER-BASED  ANALYSIS 
OF  DROUGHT  IN  AFRICA. 

Agriculture  Canada,  Ottawa  (Ontario).   Soil  and 
Climate  Section. 
J.  A.  Dyer. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  25-36,  3 
fig,  10  ref. 

Descriptors:  'Computer  programs,  'Drought, 
'Arid  lands,  'Semiarid  lands,  'Arid  climates, 
'Africa,  'Meteorological  data  collection,  'Soil 
moisture  deficiency,  Soil  water.  Model  studies, 
Root  zone,  Mathematical  studies.  Soil  water  poten- 
tial, Rainfall,  Hydrology. 

A  computer  system  for  weather-based  analysis  of 
drought  in  Africa  is  described.  The  major  goal  of 
the  system  is  to  predict  changes  in  crop  growing 
conditions  by  analysis  of  weather  records  using 
computer  simulation.  Other  goals  include  relating 
current  growing  conditions  to  historical  expecta- 
tions to  define  the  level  of  abnormality  currently 
being  experienced,  and  providing  more  concentrat- 
ed analysis  and  identification  of  areas  currently 
under  high  risk..  The  scale  of  the  monitoring 
system  is  the  entire  African  continent.  Drought 
impacts  on  pasture  and  field  crops  are  represented 
by  three  basic  variables:  accumulated  rainfall,  soil 
moisture  at  the  end  of  the  month,  and  crop  water 


USE  OF  LYSIMETER  MEASUREMENTS  F( 
ESTIMATION  OF  THE  EVAPOTRANSPIF 
TION  OF  PINE  FOREST  BY  BAGRO^ 
METHOD. 

Humboldt-Univ.  zu  Berlin  (German  DR.).  Sekt 

Physik. 

For   primary   bibliographic   entry   see   Field   1 

W90-01465 

CHEMICAL  DEGRADATION  OF  HUMIC  SI 
STANCES  FOR  STRUCTURAL  CHARACTI 
IZATION. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Er 

ronmental  Sciences  and  Engineering. 

L.  B.  Sonnenberg,  J.  D.  Johnson,  and  R.  F. 

Christman. 

IN:  Aquatic  Humic  Substances:  Influence  on  F 

and  Treatment  of  Pollutants.  American  Chemi 

Society,  Washington,  DC.  1989.  p  3-23,  2  fig,  3  I 

3  charts,  61  ref. 

Descriptors:  'Chemical  analysis,  'Humic  ac 
'Chemical  degradation.  Degradation,  Chem 
properties. 

Chemical   degradations   of  humic   substances 
reviewed,   with   emphasis  on   the   identity  of 
products  and  how  these  compounds  relate  to_ 
overall  structure  of  the  humic  macromolecule. 
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methods  described  include  (1)  reduction  using 
metals,  hydrogen,  and  metal  hydrides;  (2)  oxida- 
tion with  copper  oxide,  permanganate,  and  chlo- 
rine; and  (3)  alkaline  hydrolysis.  Experimental  re- 
sults are  reported  for  the  reductive  and  solvolytic 
degradation  of  isolated  aquatic  humic  acid  using 
metallic  sodium  dissolved  in  liquid  ammonia.  A 
number  of  highly  oxygenated  compounds,  many 
that  commonly  result  from  oxidative  procedures, 
are  identified  in  the  reduction  mixture.  The  pres- 
ence of  these  structures  in  the  original  humic  mac- 
romolecule  is  suggested.  (See  also  W90-01491) 
(Author's  abstract) 
W90-01492 


CHARACTERIZATION  OF  A  STREAM  SEDI- 
MENT  HUMIN. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  2K 

W90-01494 


ANALYSIS  OF  HUMIC  SUBSTANCES  USING 
FLOW  FIELD-FLOW  FRACTIONATION. 

Chisholm  Inst,   of  Tech.,  Melbourne  (Australia) 

Water  Studies  Centre. 

R.  Beckett,  J.  C.  Bigelow,  Z.  Jue,  and  J.  C. 

Giddings. 

IN:  Aquatic  Humic  Substances:  Influence  on  Fate 

and  Treatment  of  Pollutants.  American  Chemical 

Society,  Washington,  DC.   1989.  p  65-80,  7  fig    2 

tab,  39  ref.  U.S.  Department  of  Energy  Grant  DE- 

FG02-86ER60431. 

Descriptors:  *Chemical  analysis,  *Water  analysis, 
•Humic  acids,  Separation  techniques,  Molecular 
structure,  Detection  methods,  Chemical  properties. 

^  new  method  for  the  determination  of  molecular- 
height  distributions  of  humic  substances  using 
low  field-flow  fractionation  (flow  FFF)  is  out- 
ined.  Fairly  good  agreement  between  the  results 
)btained  by  flow  FFF  and  other  methods  for  some 
mmic  reference  substances  was  achieved  using 
>o!y  (styrene  sulfonate)  molecular-weight  calibra- 
tes standards.  The  molecular-weight  distributions 
ibtained  for  a  variety  of  humic  samples  were  all 
airly  broad  and,  in  contrast  to  the  data  sometimes 
eported  for  gel  permeation  chromatography,  did 
iot  show  any  indication  of  multiple  peaks  The 
umber-average  and  weight-average  molecular 
weights  can  be  estimated,  and  these  were  shown  to 
ary  considerably  (M  from  about  4400  to  19  000) 
ar  humic  acids  extracted  from  different  environ- 
lents.  The  method  is  also  capable  of  fractionating 
humic  sample.  However,  because  it  is  a  very 
nail-scale  separation  (<1  mg  of  sample),  quite 
:nsitive  analytical  detection  methods  would  be 
:quired  to  make  use  of  this  feature.  (See  also  W90- 
1491)  (Author's  abstract) 
/90-01496 


EPARATION  OF  HUMIC  SUBSTANCES  AND 
MOMC  SURFACTANTS  FROM  GROUND 
ATER  BY  SELECTIVE  ADSORPTION. 

ansas  State  Geological  Survey,  Lawrence, 
or  primary  bibliographic  entry  see  Field  5A. 


ETHODS  FOR  DISSOLVING  HYDROPHO- 
NE COMPOUNDS  IN  WATER:  INTERAC- 
ATTER  "        DISSOLVED        ORGANIC 

anitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science 

QnPrlmary  blbll°graPnic  entry  see  Field  5B. 
y\)-\)  1  jL)o 


iDwlrViJORECASTING  OF  HYDROLOGIC 
^RUBLES  UNDER  CHANGING  CLIMATOL- 

JI. 

izona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
stnal  Engineering. 
Duckstein,  B.  Bobee,  and  I.  Bogardi 
:  The  Influence  of  Climate  Change  and  Climatic 
inability  on  the  Hydrologic  Regime  and  Water 
sources.  International  Association  of  Hydrologi- 
Sciences  Press,  Institute  of  Hydrology,  Wal- 
gford,  Oxfordshire,  UK    IAHS  Publication  No 


168,  1987.  p  301-311,  2  fig,  17  ref. 

Descriptors:  *Flood  forecasting,  *Runoff  forecast- 
'"S.   *Streamflow   forecasting,    *Hydrologic  data 
Climatology,    *Forecasting,    Statistical    methods 
Rivers,  Canada. 

A  Bayesian  framework  is  developed  to  provide  a 
credible  set  (or  Bayesian  confidence  interval)  to 
forecast  hydrologic  parameters  under  uncertainty 
of  chmatologic  changes.  The  methodology  is  illus- 
trated by  developing  the  forecast  for  the  credible 
set  of  parameters  of  the  distribution  of  flow  excee- 
dance  x  of  a  Canadian  river.  In  the  case  study  only 
the  mean  is  assumed  to  be  unknown  so  as  to 
simplify  the  presentation.  A  random  variable  (u)  is 
taken  as  a  function  of  the  climatologic  regime  A 
prior  distribution  of  the  mean  u  of  future  flood 
pi(u)  can  be  estimated  using  one  or  a  combination 
of  various  techniques.  As  new  observations  on 
climatology  and  floods  become  available,  the  pos- 
terior distribution  and  credible  sets  can  be  routine- 
ly be  updated.  (See  also  W90-01537)  (Author's 
abstract) 
W90-01564 


REMOTE  SENSING  OF  WATERSHED  CHAR- 
ACTERISTICS AND  RAINFALL  INPUT. 

Ruhr  Univ.,  Bochum  (Germany  F  R  ) 
G.  A.  Schultz. 

IN:  Unsaturated  Flow  in  Hydrologic  Modeling- 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  301-323,  16  fig,  1  tab,  15  ref. 

Descriptors:  *Radar,  *Remote  sensing,  *Satellite 
technology,  *Model  studies,  *Rainfall,  Hydrologic 
models,  Mathematical  models,  Watershed  manage- 
ment, Vegetation  effects,  Groundwater,  Evapo- 
transpiration,  Snowmelt,  Aeration  zone,  Data  ac- 
quisition. 

Modern  hydrologic  modeling  techniques  require 
information  on  the  hydrological  system  as  well  as 
on  the  hydrologic  process  with  high  resolution  in 
space  and  time.  Conventional  point  measurements 
are  not  very  suitable  for  this  purpose,  while  vari- 
ous remote  sensing  (RS)  techniques  are  of  great 
advantage  in  many  cases.  After  a  brief  discussion 
ot  RS  platforms  and  sensors  relevant  for  hydrolo- 
gical applications,  techniques  are  discussed  which 
can  estimate  catchment  characteristics  with  the  aid 
of  satellite  data.  Landsat  TM  and  SPOT  satellites 
provide   relevant   information   in   various  spectral 
bands  which  allows  the  estimation  of  soil  type 
land  use,  vegetation  canopy,  soil  moisture  condi- 
tions etc.  which  may  form  the  basis  for  the  estima- 
tion of  hydrologic  model  parameters.  RS  data  can 
also  be  used  for  the  quantification  of  model  input 
variables  such  as  rainfall,  snowmelt,  evapotranspir- 
ation  and  so  on.  Two  RS  techniques  for  rainfall 
estimation  are  presented,  i.  e.  radar  rainfall  meas- 
urement (active  microwave)  and  rainfall  estimation 
by  data  from  satellite  imagery  (infrared  and  visi- 
ble)^ While  the  use  of  weather  radar  provides  a 
high  resolution  in  time  and  space  and  is  already 
operational  in  real  time,  the  satellite  imagery  pro- 
duces rainfall  estimates  of  lesser  accuracy.  It  will 
however,  be  improved  during  the  1990's  and  pro- 
vides a  promising  perspective  for  the  future.  (See 
also  W90-01590)  (Author's  abstract) 
W90-01601 


CONSTANT  HEAD  PERCOLATION  TEST-IM- 
PROVED EQUIPMENT  AND  POSSIBILITIES 
OF  ASSESSING  THE  SATURATED  HYDRAU- 
LIC CONDUCTIVITY. 

Norges  Landbrukshoegskole,  Aas.  Inst,  for  Geore- 

sources  and  Pollution  Research. 

For    primary   bibliographic    entry   see   Field    2G. 

W90-01609 


CONCERNING  THE  EXPERIMENTAL  MEAS- 
UREMENTS OF  INFILTRATION  FOR  THE 
RUNOFF  MODELISATION  OF  THE  URBAN 
WATERSHEDS  IN  WESTERN  AFRICA 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Montpellier  (France). 

For  primary  bibliographic  entry  see  Field  7A 

W90-01615 


Data  Acquisition — Group  7B 

ESTIMATING  THE  RELIABILITY  OF  RE- 
GIONAL PREDICTIONS  OF  AQUATIC  EF- 
FECTS OF  ACID  DEPOSITION. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C 
W90-01724 


CHEMICAL  CHARACTERISTICS  OF 

STREAMS  IN  THE  MID-ATLANTIC  AND 
SOUTHEASTERN  UNITED  STATES  (NATION- 
AL STREAM  SURVEY-PHASE  I).  VOLUME  II 
STREAMS  SAMPLED,  DESCRIPTIVE  STATIS- 
TICS, AND  COMPENDIUM  OF  PHYSIC  A I 
AND  CHEMICAL  DATA. 

^"vir°n,mentalr  Protection  Agency,  Washington, 
IX,.  Office  of  Acid  Deposition,  Environmental 
Monitoring,  and  Quality  Assurance. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1 19614 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/3-88/02  lb,  June  1988  595p 
339  fig,  18  tab,  12  ref.  EPA  Contracts  68-03-3249 
and  68-02-3889. 

Descriptors:  *Water  chemistry,  *Data  collections, 
*Acid  rain,  *Streams,  *Water  quality,  *Data  col- 
lections, *Acidic  water,  Maps,  Physical  properties 
Chemical  properties,  Chemical  analysis. 

National  Stream  Survey  Phase  I  (NSS-I)  field  ac- 
tivit.es  were  conducted  in  the  Mid-Atlantic  and 
Southeastern  U.S.  in  the  spring  of  1986  by  the  US 
EPA  as  part  of  the  National  Surface  Water  Survey 
and  the  National  Acid  Precipitation  Assessment 
Program^  The  Survey  employed  a  probability 
samp  e  of  500  stream  reaches  representing  a  region 
population  of  64.700  reaches  portrayed  as  blue 
lines  on  1:250,000  scale  maps  and  which  have 
drainage  areas  <  155  sq  km.  This,  Volume  II  of 
the  report,  presents  all  of  the  data  collected  during 
this  survey  including:  subregion  maps,  stream 
names  and  locations,  population  estimates  for  se- 
lected physical  and  chemical  variables,  physical 
p^3.  lls,lngs.   and  chemical  data  listings.   (Lantz- 

W90-01728 


ALGAE  FLUORESCENCE  TEST  AS  A  SENSI- 
TIVE BIOTEST  ON  ALGICIDE  SUBSTANCES 
1™^RFACE     WATER     (ALGEN-FLUORES- 
ZENZTEST  ALS  EMPFINKLICHER  BIOTEST 
AUF    ALGIZIDE    SUBSTANZEN    IM    OBER- 
FLAECHENWASSER). 
Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A 
W90-01730 


?S££P  FORMATION  SYSTEM  AND 
SNOWING  COUNTRY  INFORMATION 
SYSTEM  ( IN  JAPANESE). 

S.  Sato,  and  Y.  Tsuchiya. 

In:  Taisei  Technical  Research  Report  20.  p  15-22 

13  fig,  5  tab.  English  summary. 

Descriptors:  *Data  acquisition,  *Meteorology 
*Bhzzards,  *Weather  patterns,  *Weather  forecast- 
ing, Wind,  Mapping,  Climates,  Prediction,  Tem- 
perature. 

The  problems  in  heavy  snow  areas  now  and  in  the 
future  are  described,  and  countermeasures  pro- 
posed, using  a  blizzard  as  an  example.  It  has  been 
demonstrated  that  the  P  sub  b  index,  which  is  a 
function  of  wind  velocity  (m/s)  and  temperature 
(C),  is  useful  for  blizzard  prediction.  The  records 
obtained  in  Shonal  Plain  show  that  a  severe  bliz- 
zard occurs  in  the  same  day,  if  the  P  sub  b  index 
obtained  at  6:00  am  is  larger  than  8-9.  It  seems  to 
be  possible  to  apply  this  P  sub  b  index  to  other 
areas  by  taking  the  local  conditions  into  consider- 
ation. A  certain  pattern  in  climate  maps  seems  to 
be  useful  for  blizzard  prediction  for  several  days 
In  Aomon  and  Yamagata  districts,  the  prediction 
ot  blizzard  two  days  later  was  satisfactorily  made 
to  some  extent  by  knowing  the  east  latitude  at 
which  the  equi-pressure  line  of  1020  mb  crosses 
with  40  degrees  north  longitude.  An  improved 
method  for  blizzard  prediction  in  blizzard  areas 
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will  be  established  by  continuing  this  pattern  anal- 
ysis for  several  years.  The  effort  to  systematize  this 
method  also  will  be  necessary  for  general  applica- 
tion of  this  method  to  the  areas  concerned.  These 
values  and  functions  may  be  introduced  in  a  'Bliz- 
zard Information  System'  and,  hopefully  in  the 
future,  in  'Snowing  Country  Information  System', 
from  which  a  wide  range  of  users  can  obtain  more 
accurate  information  relating  to  snow  at  an  earlier 
time.  (Author's  abstract) 
W90-01733 

GC/MS  IDENTIFICATION  OF  MUTAGENS  IN 

AQUEOUS     CHLORINATED     HUMIC     ACID 

AND     DRINKING      WATERS      FOLLOWING 

HPLC  FRACTIONATION  OF  STRONG  ACID 

EXTRACTS. 

Environmental     Protection     Agency,     Cincinnati, 

OH 

For  primary  bibliographic  entry  see  Field  5F. 

W90-01759 

APPLICATIONS     OF     OPTICAL     EMISSION 
SPECTROSCOPY        WITH        INDUCTIVELY 
HEATED  ARGON  PLASMA  TORCH  IN  THE 
ANALYSIS  OF  ENVIRONMENTAL  MATERI- 
ALS (UNTERSUCHUNGEN  ZU  EINSATZMOG- 
LICHKEITEN  DER  OPTISCHEN  EMISSIONS- 
SPEKTROMETRIE      MIT      INDUKTIV      GE- 
HEIZTER  ARGONPLASMAFACKEL  BEI  DER 
ANALYSE  VON  UMWELTPROBEN). 
GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H, 
Geesthacht-Tesperhude  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  5A. 
W90-01773 

DEVELOPMENT  AND  EXAMPLE  OF  USE  OF 
A  PROCESS  FOR  ADEQUATE  QUANTIFICA- 
TION OF  QUALITY  OF  WATER  COURSES 
(ENTWICKLUNG  UND  EXEMPLARISCHE  AN- 
WENDUNG  EINES  VERFAHRENS  ZUR  NUT- 
ZUNGSADAEQUATEN  QUANTIFIZIERUNG 
VON  GEWAESSERGUETE). 
Technische  Hochschule  Aachen  (Germany,  F.R.). 
Fakultaet  fuer  Bauingenieur-  und  Vermessungswe- 
sen. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-01783 


ADVANCES  IN  HYDROMETRY. 

International  Association  of  Hydrological  Sci- 
ences. 

Proceedings  of  a  symposium  held  during  the  First 
Scientific  Assembly  of  the  International  Associa- 
tion of  Hydrological  Sciences  at  Exeter,  U.K.,  19- 
30  July  1982.  International  Association  of  Hydro- 
logical  Sciences  Publication  134.  1982.  359p. 
Edited  by  J.  A.  Cole. 

Descriptors:  *Stream  gages,  "Instrumentation, 
•Discharge  measurement,  *Hydrometry,  *Measur- 
ing  instruments,  *Flow  discharge,  Technology 
transfer,  Field  tests,  Current  meters,  Floods,  Sym- 
posium. 

Hydrometry  deals  with  the  physical  measurement 
of  terrestrial  waters,  which  may  be  flowing  above 
or  below  ground,  or  quasistatic  in  lakes,  reservoirs, 
and  underground  formations.  This  volume  contains 
contributions  covering  four  main  approaches  to 
discharge  measurement  (current  metering  and 
gauging,  discharge  measurement  by  moving-boat 
and  related  techniques,  float  and  tracer  techniques, 
and  ultrasonic  and  electromagnetic  techniques)  and 
discussions  of  hydrometry  in  the  electronic  age 
and  regional  hydrometry,  for  a  total  of  32  papers. 
Specific  topics  are  as  follows:  trends  in  the  devel- 
opment of  hydrology;  hydrometric  cableways  in 
the  Yangtze  Valley  (China);  flow  measurement  in 
open  and  closed  conduits  of  urban  storm  sewer 
networks;  individual  rating  versus  group  rating  in 
current  meter  calibration;  up-dating  discharge 
rating  curves  with  mathematical  models;  unifor- 
mi/.ing  the  stage-discharge  relations  of  stable  river 
beds  and  its  application;  equations  for  estimating 
discharge  in  steep  channels  with  coarse  bed  materi- 
als; the  multilayer  width-integrated  velocity  meas- 
urement method;  moving-boat  discharge  measure- 
ments using  acoustic  Doppler  techniques;  develop- 


ments in  hydrometry  in  India;  instrumentation  re- 
quired for  the  measurement  of  discharge  by  the 
moving  boat  method;  Sahelian  hydrometry,  flood 
flow  gauging  with  tritium  in  southern  Africa, 
tracer  measurements  in  lowland  rivers;  two  less 
conventional  methods  of  flow  gauging;  the  rising 
air  float  technique  for  the  measurement  of  stream 
discharge;  a  bubble  gauge  network  for  the  Maha- 
kam  River  Basin,  Indonesia;  determination  of  the 
accuracy  of  water  level  observations;  improvement 
of  ultrasonic  flowmeters  in  rivers  in  Japan;  hydrau- 
lic investigations  on  the  cooling  water  system  of  a 
thermal  power  station;  the  measurement  of  open 
channel  flow  by  the  electromagnetic  gauge;  hydro- 
metric  data  capture  using  intelligent  solid  state 
logging  systems;  flow  measurement  at  sewage 
treatment  plants;  monitoring  water  quantity  and 
water  quality  in  an  urban  basin;  the  Haddington 
(Scotland)  flood  warning  system;  satellite  data  for 
the  estimation  of  rainfall  and  runoff;  a  warning 
system  compatible  with  randomly  timed  polar  sat- 
ellites (oil  spill  warning  systems);  design  of  a  meas- 
urement network  along  rivers;  hydrometry  of  karst 
regions;  hydrometry  in  Central  American  and 
Brazil;  automation  of  daily  water  discharge  com- 
putation for  rivers  with  different  regimes;  and  ad- 
vanced hydrologic  instrumentation  activities  of  the 
Water  Resources  Division,  U.S.  Geological 
Survey.  (See  W90-01796  thru  W90-01827)  (Roch- 
ester-PTT) 
W90-01795 

HYDROMETRIC  CABLEWAYS  IN  THE 
YANGTZE  VALLEY. 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 
Hydrology  Dept. 
Y.-L.  Chen,  and  G.-Z.  Zhong. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication   134.   1982.  p  7-17,  7  fig,  2  tab,  3  ref. 

Descriptors:  *  Instrumentation,  *Cableways, 
♦China,  *Hydrometry,  *Measuring  instruments, 
Hydrometric  cableways,  Field  tests,  Mathematical 
equations,  Performance  evaluation,  Yangtze  River 
Valley. 

The  hydrometric  cableway  is  the  principal  measur- 
ing device  in  the  Yangtze  Valley  (China)  for  deep, 
swiftly  flowing  and  violently  fluctuating  streams. 
Technical  problems  associated  with  the  use  of  hy- 
drometric cableways  are  described.  These  prob- 
lems include  layout  of  the  cable,  principles  and 
methods  of  depth  measurements  using  a  sounding 
weight,  measures  of  eliminating  the  effects  of  cable 
vibration,  signal  transmission  and  remote  operation 
for  velocity,  depth,  and  sediment  measurements, 
and  instruments  and  methods  for  depth  and  sedi- 
ment measurements.  Among  the  conditions  that 
must  be  evaluated  when  using  the  hydrometric 
cableway  are  droop  of  the  main  cable,  rise  of  the 
hanging  point,  increase  in  operating  cable  length, 
and  variation  in  curve  length.  Equations  are  pro- 
vided for  evaluating  these  factors.  Stepwise  speed 
regulation  of  the  powered  winch  gives  rise  to  cable 
oscillation  and  makes  positioning  of  the  suspension 
cable  and  current  meter  difficult.  Chinese  hydrolo- 
gists  since  the  1970s  having  been  using  silicon- 
controlled  stepless  speed  regulation  of  the  powered 
winch,  which  has  helped  control  these  problems. 
Electrical  calculations  are  provided  covering 
signal  transmission  on  the  cableway  and  the  appli- 
cation of  ultrasonic  sounding  using  the  hydromet- 
ric cableway  also  is  described.  (See  also  W90- 
01795)  (Rochester-PTT) 
W90-01796 


Publication  134.  1982.  p  19-23,  2  fig,  2  ref 

Descriptors  'Instrumentation,  'Urban  hydrology, 
•Gaging,  'Gages,  'Hungary,  'Flow  discharge, 
'Design  criteria,  'Measuring  instruments,  Data  ac- 
quisition, Computers,  Telemetry,  Water  level,  Per- 
formance evaluation,  Pressure  head,  Sewers 

The  analytical  investigation  of  unsteady  flow  phe- 
nomena in  gravitational  urban  sewer  networks  is 
essential  for  proper  dimensioning,  hydraulic  analy- 
sis, and  operation  of  the  network.  Regular  records 
of  measurement  data  form  the  basis  of  such  investi- 
gations. The  construction  and  functions  of  a  com- 
puter-based  automatic  data  collection  system  in 
stalled  along  a  selected  section  of  the  storm  sewei 
network  at  Pecs  in  South  Hungary  are  described 
The  system  involves  the  telemetry  of  water  levels 
pressure  heads,  and  flow  rates  at  specific  points  o 
network,  as  well  as  of  precipitation  at  six  points  ii 
the  basin.  A  structure  of  special  design  involvin) 
lateral  constriction  has  been  developed  for  thi 
measurement  of  levels,  heads,  and  flow  rates.  Thi 
structure  is  equally  suited  to  measurement  in  boil 
open  and  closed  conduits.  Provisions  had  to  b 
made  for  passing  sediments  and  solid  pollutants  a 
well.  For  measuring  flow  in  open  and  closed  con 
duits  the  data  are  computer-processed  on  the  basi 
of  calibrated  rating  curves.  In  free,  open  flow  am 
in  flow  under  pressure,  the  meter  operates  with  a 
accuracy  better  than  +or-5%.  In  submerged  ope 
flow  the  accuracy  is  estimated  at  -t-or-8%.  (Se 
also  W90-01795)  (Author's  abstract) 
W90-01797 


FLOW  MEASUREMENTS  IN  OPEN  AND 
CLOSED  CONDUITS  OF  GRAVITATIONAL 
URBAN  STORM  SEWER  NETWORKS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
A.  Borzsonyi. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 


CURRENT  METER  CALIBRATION:  INDIVII 
UAL  RATING  VERSUS  GROUP  RATING. 

Department  of  the  Environment,  Reading  (Enj 
land).  Water  Data  Unit. 
R.  W.  Herschy. 

IN:  Advances  in  Hydrometry:  Proceedings  of 
symposium  held  during  the  First  Scientific  Assen 
bly  of  the  International  Association  of  Hydrolog 
cal  Sciences  at  Exeter,  U.K.,  19-30  July  198 
International  Association  of  Hydrological  Scieno 
Publication  134.  1982.  p  25-31,  3  tab,  10  ref, 
append. 

Descriptors:  *Instrumentation,  *Gaging,  'Strea 
gages,  'Current  meters,  'Costs,  Calibrator 
United  Kingdom,  Standards,  Accuracy. 

The  cost  of  the  individual  rating  of  current  mete 
is  high  and  is  likely  to  increase  substantially  in  t 
future.  Both  International  and  British  Standar 
make  provisions  for  current  meters  to  be  used  wi 
either  an  individual  rating  or  a  group  rating.  Ci 
rent  practices  of  individual  rating  and  group  rati 
(standard  rating,  average  rating)  are  described;  t 
investigations  of  Lambie,  Smoot  and  Carter,  a 
Grindley  are  described  and  some  of  their  resu 
are  presented;  and  recent  results  of  group  calibi 
tions  are  presented  and  accuracy  of  current  mei 
gaugings  is  discussed.  The  evidence  to  date  i 
pears  to  support  the  view  that  the  adoption 
group  ratings  would  not  lead  to  any  deteriorati 
in  the  overall  accuracy  of  normal  current  me 
measurements  and  would  undoubtedly  significa 
ly  reduce  the  overall  cost  of  ratings.  Moreover,  t 
cost  of  ratings  is  expected  to  increase  substantia 
in  the  United  Kingdom  in  1982.  However,  str 
control  of  manufacturer's  tolerances  would  be 
essential  requirement  for  the  implementation 
group  rating  and,  although  these  are  exphci 
stated  in  the  Standards,  careful  vigilance  by  1 
user  would  be  necessary.  Of  fundamental  imp 
tance,  however,  is  the  care  and  attention  of  ' 
current  meter;  where  this  is  not  up  to  the  high 
standard,  neither  an  individual  rating  nor  a  grc 
rating  will  give  acceptable  results.  (See  also  W 
01795)  (Rochester-PTT) 
W90-01798 


UP-DATING  OF  DISCHARGE  RATI! 
CURVES  BY  MEANS  OF  MATHEMATIC 
MODELS. 

Institut    fuer    Wasserwirtschaft,    Berlin    (Gern 

DR.). 

A.  Becker,  M.  Melcher,  and  G.  Kose. 

IN:  Advances  in  Hydrometry:  Proceedings  o 
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symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal  Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  37-48,  4  fig,  8  ref. 

Descriptors:  'Model  studies,  *Stream  gages,  *Dis- 
charge  measurement,  *Mathematical  models, 
*Gaging  stations,  Elbe  River,  Rating  curves,  East 
Germany,  Errors,  Data  processing,  Mountain 
streams,  Lowland  rivers. 

An  appropriate  combination  of  precise  flow  meas- 
urements at  selected  well-established  river  gauging 
stations  with  flow  computations  along  the  river  by 
means  of  mathematical  models  (streamflow  routing 
techniques)  can  help  considerably:  (1)  to  monitor 
and  update  discharge  rating  curves  at  all  gauging 
stations  along  the  river;  (2)  to  extrapolate  the  re- 
sults of  precise  flow  measurements  performed  at 
one  or  a  few  selected  stations,  (e.g.,  under  critical 
flow  conditions)  to  neighboring  stations;  and  (3)  to 
avoid  water  balance  discrepancies  along  the  river. 
A  generalized  technique  has  been  developed  in 
connection  with  the  establishment  and  continuous 
operation  of  a  real-time  streamflow  forecasting 
system  for  the  River  Elbe  in  the  German  Demo- 
cratic Republic.  The  components  and  operation  of 
this  system  is  described  and  an  approach  for  detec- 
tion and  correction  of  rating  curve  areas  is  dis- 
cussed. The  approach  to  the  detection  and  correc- 
tion of  rating  curve  errors  includes:  (1)  continuous 
visual  inspection  of  the  results  of  the  daily  compu- 
tations (hydrographs);  (2)  determination  of  the  de- 
viations between  computed  and  observed  dis- 
charges after  correction  for  traveltime  errors  in  the 
computation;  (3)  careful  analysis  of  deviation 
curves  covering  longer  periods  (several  months  or 
more)  to  identify  typical  counterpart  forms  as 
found  at  stations  7  and  9  on  the  River  Elbe;  (4) 
implementation  of  check  computations  over  longer 
river  reaches,  by-passing  those  stations  where 
rating  curve  errors  are  suspected  (using  computed 
rather  than  observed  discharges);  (5)  implementa- 
tion of  streamflow  measurements  in  the  flow 
ranges  of  interest;  and  (6)  updating  of  the  rating 
curves  according  to  the  derived  representative  de- 
viation curves.  This  approach  has  proved  very 
useful  on  the  Elbe  river  system  and  a  similar 
approach  may  be  applicable  to  many  large  rivers, 
particularly  for  the  downstream  reaches  of  moun- 
tain rivers,  where  the  time  variation  of  the  interme- 
diate inflows  from  ungauged  sub-basins  is  signifi- 
cantly slower  than  that  of  the  streamflow.  (See 
also  W90-01795)  (Rochester-PTT) 
W90-01799 


METHOD  OF  UNIFORMIZING  THE  STAGE- 
DISCHARGE  RELATIONS  OF  STABLE  RIVER 
BEDS  AND  ITS  APPLICATION. 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 
Hydrology  Dept. 

W.-Y.  Ge,  X.-Q.  Luo,  and  P.-W.  Tang. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  49-61,  1  fig,  4  tab. 

Descriptors:  *Stage-discharge  relations,  *Stream 
gages,  *Gaging  stations,  'Hydrometry,  Network 
design,  Uniformization,  Data  acquisition,  Data 
processing,  Flow  discharge,  Automation. 

With  the  advent  of  wide  use  of  electronic  comput- 
:rs  in  hydrometry,  many  methods  and  practices 
have  been  introduced  for  uniformizing  the  stage- 
discharge  relation.  However,  many  gauging  sta- 
tions are  subjected  to  rapidly  changing  stage.  The 
itage-discharge  relation  is  very  complicated  and  is 
lot  a  simple  curve.  The  measurements  scatter 
ibout  the  rating  curve,  up  and  down,  forming 
various  loops.  To  determine  these  ratings  requires 
nany  measurements  during  flood  periods,  compli- 
:ating  generalization,  standardization,  and  automa- 
ton. The  fundamental  principle  of  uniformization 
s  defined  and  mathematical  models  of  uniformiza- 
ion  are  discussed,  including  the  parabolic  opti- 
num  model,  the  hyperbolic  simulation  model,  the 
nultivariate  linear  stepwise  regression  optimum 
nodel,   and   the   power   function   linear   stepwise 


regression  optimum  model.  Practical  aspects  of 
uniformization  are  considered,  including  selection 
of  a  reference  gauge,  application  of  uniformization 
in  hydrometric  data  processing,  and  the  application 
of  uniformization  to  hydrometry.  Uniformizing  the 
complex  rating  curve  of  stable  river  beds  gives  a 
clear  conception,  provides  a  simple  and  appropri- 
ate adjustment  method,  and  uses  this  method  as  a 
basis  for  solving  the  principal  problems  of  automat- 
ic processing.  However,  uniformizing  the  rating 
curve  is  valuable  beyond  its  role  in  automatic 
processing.  The  method  provides  a  basis  for  reduc- 
ing the  number  of  measurements  and  makes  contin- 
uous-record stations  obsolete,  or  changes  them  to 
partial-record  stations  where  data  can  be  obtained 
at  yearly  intervals.  Uniformization  makes  possible 
the  improvement  of  discharge  measurement  and 
allows  gauging  stations  to  be  visited  only  periodi- 
cally. It  also  provides  a  new  way  of  simplifying  the 
complex  loop  rating  for  hydrological  design  and 
forecasting.  (See  also  W9-01795)  (Rochester-PTT) 
W90-01800 


EQUATIONS  FOR  ESTIMATING  DISCHARGE 
IN  STEEP  CHANNELS  WITH  COARSE  BED 
MATERIAL. 

Institute  of  Hydrology,  Wallingford  (England). 
J.  C.  Bathurst. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  63-71,  5  tab,  10  ref. 

Descriptors:  'Stage-discharge  relations,  'Flow  dis- 
charge, 'Stream  gages,  Conveyance  equations, 
Mathematical  equations,  Slopes,  Hydrometry, 
Yemen,  Bed-load  discharge,  Errors. 

The  use  of  process-based  conveyance  equations  for 
estimating  discharge  in  steep  channels  with  coarse 
bed  material  is  discussed.  As  the  hydraulic  charac- 
teristics of  such  channels  often  preclude  direct 
gauging  techniques,  it  is  necessary  to  use  the  indi- 
rect slope-area  method.  In  this  method,  the  peak 
discharges  are  calculated  as  functions  of  channel 
slope  and  conveyance,  the  latter  being  a  function 
of  channel  cross-sectional  shape  and  bed  material 
size.  Previous  application  has  been  hampered  by  a 
lack  of  knowledge  concerning  flow  processes  in 
steep  channels,  but  with  the  equations  now  avail- 
able, variations  of  conveyance  with  depth,  bed 
material  size,  and  sediment  movement  can  be  esti- 
mated. Using  data  from  the  Yemen  Arab  Republic, 
it  is  shown  that  discharge  predictions  by  these 
equations  have  an  accuracy  of  about  10%  for  low 
flows  and  are  of  the  correct  order  of  magnitude  at 
flood  flow.  The  test  results  in  the  present  study 
agree  with  the  few  other  field  results  available. 
The  accuracy  depends  on  the  satisfaction  of  the 
assumptions  behind  the  equations,  particularly  that 
the  measurement  site  not  be  affected  by  ponding.  It 
also  is  important,  where  sand  is  present,  to  note 
whether  or  not  the  coarse  bed  material  is  dominat- 
ing the  conditions.  Also,  errors  may  result  from  the 
use  of  equations  (designed  for  steady  flows)  in 
unsteady  conditions,  for  example,  at  flood  peaks. 
(See  also  W90-01795)  (Rochester-PTT) 
W90-01801 


MULTILAYER  WIDTH-INTEGRATED  VELOC- 
ITY MEASUREMENT  METHOD. 

Fujian   Provincial   Hydrometric   Station,    Fuzhou 
(China). 
R.-H.  Chen. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  75-85,  3  fig,  2  tab. 

Descriptors:  'Stream  gages,  'Instrumentation, 
'Current  meters,  'Measuring  instruments,  'Dis- 
charge measurement,  'Average  velocity,  Cost 
analysis,  China,  Performance  evaluation,  Field 
tests. 

The  multilayer  width-integrated  velocity  measure- 
ment  method   (MWIVMM)   is   an   innovation   in 
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current  meter  design.  The  cross  section  of  the  river 
is  divided  into  4  or  5  layers:  the  meter  (which  is 
suspended  from  a  cable)  is  drawn  across  each  layer 
at  a  constant  rate  while  it  makes  continuous  width- 
integrated  velocity  measurements.  This  contrasts 
with  the  standard  method  in  which  velocities  are 
determined  at  fixed  points  along  a  series  of  verti- 
cals. The  MWIVMM  has  the  advantage  of  measur- 
ing the  mean  velocity  of  each  individual  layer  of 
the  cross  section.  Because  the  operation  saves 
about  two-thirds  of  the  time  needed  for  the  stand- 
ard method,  it  may  prove  attractive,  particularly 
on  rivers  with  rapidly  changing  stage.  The  Fujian 
Experimental  Station  (Wen  Shan  Li  Experimental 
Station)  has  tested  the  method  on  41  occasions. 
Deviations  from  the  traditional  method  were  in  the 
range  -5.9  to  +6.1%.  (See  also  W90-01795)  (Au- 
thor's abstract) 
W90-01802 


MOVING  BOAT  DISCHARGE  MEASURE- 
MENTS USING  ACOUSTIC  DOPPLER  TECH- 
NIQUES. 

Geological  Survey,  NSTL  Station,  MS.  Gulf 
Coast  Hydroscience  Center. 
V.  R.  Schneider,  and  R.  H.  Billings. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  87-92,  5  ref. 

Descriptors:  'Stream  gages,  'Instrumentation, 
'Boats,  'Discharge  measurement,  'Moving-boat 
method,  'Current  meters,  Field  tests,  Doppler 
technology,  Acoustic  sensors,  Mississippi  River, 
Louisiana,  Feasibility  studies,  Cost  analysis,  Per- 
formance evaluation. 

Moving-boat  techniques  using  conventional  equip- 
ment have  been  tested  and  established.  Discharge 
is  computed  on  the  basis  of  cross-section  geometry, 
current  meter  readings,  and  flow  angles  relative  to 
shore-based  targets.  Recent  developments  in 
acoustic  Doppler  technology  promise  a  new  and 
potentially  superior  approach.  The  acoustic  system 
uses  a  single  transducer  array  to  probe  the  water 
column  beneath  a  moving  boat  and  processes 
echoes  from  the  water  mass  and  bottom  into  sec- 
tional area  and  velocity  measurements.  Total  dis- 
charge across  a  straight  line  between  the  starting 
and  ending  points  of  the  boat  travel  is  computed 
by  integration.  Feasibility  tests  are  being  conduct- 
ed in  the  Mississippi  River  near  Baton  Rouge, 
Louisiana,  where  depths  are  in  range  30-50  m. 
Discharge  measurements  will  be  independently 
made  with  current  meter,  conventional  moving 
boat,  and  acoustic  Doppler  techniques.  Although  it 
is  anticipated  that  significant  development  would 
be  required  to  produce  an  operational  system,  and 
that  the  final  cost  could  be  in  the  range  of  $20,000- 
25,000  per  unit,  the  system  has  several  benefits:  (1) 
use  with  little  prior  site  reconnaissance  and  in  non- 
uniform conditions,  (2)  minimal  manpower  require- 
ments, (3)  immediate  availability  of  results,  and  (4) 
ease  of  operation  and  durability  of  equipment.  (See 
also  W90-01795)  (Author's  abstract) 
W90-01803 


DEVELOPMENTS  IN  HYDROMETRY  IN 
INDIA. 

Central  Water  Commission,  New  Delhi  (India). 
S.  K.  Haldar. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  93-100,  4  fig,  1  tab. 

Descriptors:  'Instrumentation,  'Flood  peak,  'Hy- 
drometry, 'India,  'Discharge  measurement, 
'Flood  discharge,  Hydrographs,  Mathematical 
equations,  River  Yamuna,  Current  meters, 
Moving-boat  method,  Performance  evaluation. 

Measurement  of  high  flood  discharge  is  a  special- 
ized technique  requiring  a  great  deal  of  courage, 
skill,  and  experience.  Some  Indian  rivers  experi- 
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ence  very  high  peak  discharges,  amounting  t<> 
more  than  60,000  cu  m/sec  when  in  flood.  Physical 
features  of  the  channel,  which  govern  the  stage 
discharge  relation,  can  change  suddenly  during 
high  flood  and  make  it  difficult  to  establish  and  use 
a  unique  stage-discharge  relation  Current  meter 
discharge  measurements  may  be  conducted  daily, 
even  during  high  flood  to  establish  the  discharge 
hydrograph.  Calculating  high  flood  discharges 
based  on  current  meter  readings  is  described  using 
the  conventional  method  and  the  moving-boat 
method,  and  the  two  are  compared.  In  the  case  oi 
the  measurements  obtained  in  the  River  Yamuna, 
the  moving-boat  method  yielded  discharge  meas- 
urements differing  from  those  of  the  conventional 
method  by  -10.34  to  +6.76%.  Indirect  peak  dis- 
charge estimation  usually  is  carried  out  by  the 
slope-area  method.  The  discharge  is  computed  on 
the  basis  of  the  uniform  flow  equation  of  either 
Chezy  or  Manning.  A  good  deal  of  judgment  is 
required  for  the  use  of  the  indirect  method  because 
of  the  effect  estimates  of  the  roughness  coefficient 
(n)  and  the  cross-sectional  area  has  on  the  dis- 
charge estimate.  Discharge  measurements  by  the 
moving-boat  method  are  conducted  at  some  of  the 
important  sites  during  flood  periods  and  experience 
has  shown  that  this  method  is  both  quick  and 
reliable.  (See  also  W90-01795)  (Rochester-PTT) 
W90-01804 


DESIGN  AND  STUDY  OF  THE  INSTRUMEN- 
TATION REQUIRED  FOR  THE  MEASURE- 
MENT OF  DISCHARGE  BY  THE  MOVING 
BOAT  METHOD. 

Water  Conservancy  Hydroelectric  Power  Scientif- 
ic Research  Inst.,  Beijing  (China). 
H.  L.  Wang. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal  Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication   134.    1982.   p   101-108,   3  fig,  append. 

Descriptors:  *  Instrumentation,  *Stream  gages, 
♦Discharge  measurement,  "Boats,  "Current  meters, 
*Moving-boat  method,  "Standards,  Measuring  in- 
struments, China,  Design  criteria,  Discharge  meas- 
urement. 

The  instruments  and  equipment  developed  in 
China  for  the  measurement  of  river  discharge  by 
the  moving-boat  method  are  described  and  com- 
pared with  those  in  ISO-4369,  the  standard  for  this 
procedure.  The  basic  equipment  consists  of  a  pro- 
peller-type current  meter  with  a  photoelectric  ve- 
locity sensor  generating  24  pulse  signals  per  revo- 
lution, an  angle  indicator  with  magnetic  synchro- 
nous inductor,  and  an  improved  echo  sounder.  The 
remaining  instrumentation  is  automatic,  and  in- 
cludes simultaneous  operation  and  synchronous  re- 
cording. Drawings  are  provided  of  the  LS25-1-24 
propeller-type  current  meter  with  24  signals/revo- 
lution and  the  turning  shaft  support  angle  indica- 
tor. The  logic  of  the  counting  circuits  is  explained, 
including  a  block  diagram  for  the  instrument  for 
measurement  of  discharge  using  the  moving-boat 
method.  Measuring  discharge  with  the  moving- 
boat  method  is  simple,  but  its  calculation  from  the 
data  obtained  is  complicated.  A  planned  enhance- 
ment of  the  instrument  is  a  microprocessor  to 
perform  the  calculations  so  that  readings  will  be 
directly  in  discharge  units.  (See  also  W90-01795) 
(Rochester-PTT) 
W90-01805 


SAHELIAN  HYDROMETRY:  CURRENT 
TECHNIQUE  AND  PERSPECTIVES  OF  DE- 
VELOPMENT (L'HYDROMETRIE  AU  SAHEL: 
TECHNIQUE  ACTUELLE  ET  PERSPECTIVES 
DE  DEVELOPPEMENT). 
Agrhymet  Centre,  Niamey  (Niger). 
A.  Musy. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  F.xeter,  U.K.,  19-30  July  1982. 
International  Association  "f  Hydrological  Sciences 
Publication  134.  I9K2  p  109-115.  English  summa- 
ry 


Descriptors:     'Instrumentation,     'Africa,     *Sahel, 

•Hydrometry,     *Tropical     region       i<    eloping 

countries,    Discharge    measurement,    Performance 
evaluation,  Reviews. 

Climatic  conditions  and  topographic  and  SOCIO 
economic  conditions  existing  in  Sahelian  countries 
(Alnca)  very  much  influence  the  choice  of  equip- 
ment and  methods  of  data  analysis  appropriate  for 
the  determination  of  hydraulic  potential  of  these 
regions.  The  existing  conditions  hardly  encourage 
the  introduction  of  new  hydrometric  techniques  It 
is  vital  that  technology  of  measuring  water  levels 
and  discharges  should  be  suited  to  the  demanding 
conditions  of  use  in  difficult  circumstances  and 
adapted  to  the  technical  and  financial  limitations  of 
the  region.  The  commonly  encountered  equipment 
and  techniques  of  hydrometry  in  Sahelian  coun- 
tries are  reviewed,  and  aspects  related  to  the  devel- 
opment of  hydrometry  in  these  regions  are  dis- 
cussed. (See  also  W90-01795)  (Author's  abstract) 
W90-01806 


influence  <f  adsorption  of  fluorescent  tracers  by 
alluvial  sediment  and  organic  material  on  the 
travel  time  determination  Rhodarnme  B,  rhoda- 
rrnnc  W  I ,  and  sulfo-rhodamine  B  were  used  It 
was  demonstrated  that  adsorption  can  influence 
the  travel  time  derived  from  the  concentration 
curve,  especially  if  the  centroid  of  this  curve  is 
used  The  relationship  between  discharge  and  ve- 
locity was  examined  in  a  study  conducted  in  the 
River  Dijle,  a  tributary  of  the  River  Scheldt,  also 
in  Belgium.  Travel  time  measurements  conducted 
at  discharges  "f  about  5,  7,  18,  and  26  cu  m/sec 
showed  that  velocity  tends  toward  a  limit  (be- 
tween 0  8  and  0.9  m/sec)  with  increasing  dis- 
charge. Measured  and  calculated  values  of  satisfac- 
tory dispersion  coefficients  are  compared.  Satisfac- 
tory predictions  of  this  coefficient  can  be  calculat- 
ed from  Fischer's  equation  or  Liu's  equation.  (See 
also  W90-01795)  (Rochester-PTT  j 
W90-01808 


FLOOD  FLOW  GAUGING  WITH  TRITIUM  IN 
SOUTHERN  AFRICA. 

Ministry  of  Water  Development,  Salisbury  (Zim- 
babwe). Hydrological  Branch. 
P.  Wurzel,  and  P.  R.  B.  Ward. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  119-128,  3  fig,  2  tab,  11 
ref. 

Descriptors:  "Tracers,  "Discharge  measurement, 
"Stream  gages,  "Zimbabwe,  "Flood  discharge, 
"Monsoons,  "Tritium,  "Isotopic  tracers,  Perform- 
ance evaluation,  Ephemeral  streams,  Comparison 
studies,  Mathematical  equations,  Remote  sensing. 

Tritiated  water  has  been  used  routinely  for  a 
number  of  years  in  Zimbabwe  for  measuring  flood 
flows  by  the  dilution  method.  The  advantages  of 
using  the  dilution  method  instead  of  current  meter 
gaugings  in  ephemeral  rivers  with  difficult  access 
are  described.  The  cost  advantage  of  using  tritiated 
water  over  tracers  such  as  Rhodamine  WT  is 
listed,  and  details  of  the  injection  and  sampling 
procedures  are  illustrated.  Experience  with  the 
method  shows  that  approximate  rules  of  thumb  for 
forecasting  tracer  arrival  times  and  tracer  transit 
durations  are  useful  in  planning  the  execution  of 
the  measurements.  Ward's  equation  is  used  to  com- 
pute mixing  distances  and  gives  good  approximate 
predictions  of  desirable  injection  point-to-sampling 
point  distances.  The  reliability,  low  cost,  and  gen- 
eral simplicity  of  the  dilution  method  using  tritium 
as  a  tracer  for  flood  gaugings  has  been  demonstrat- 
ed. At  present,  the  most  difficult  aspect  of  any 
flood  flow  gauging  in  tropical  monsoon  climates  is 
to  ensure  that  the  gauging  team  is  on  site  before 
the  flood  has  passed.  Although  radar  is  used  to 
identify  cumulonimbus  cloud  masses  in  flood  gaug- 
ing-warning  procedure,  one  out  of  two  flood 
events  have  been  missed.  Rapidly  rising  and  falling 
floods  and  long  travel  distances  are  major  prob- 
lems. (See  also  W90-01795)  (Rochester-PTT) 
W90-01807 


TRACER  MEASUREMENTS  IN  LOWLAND 
RIVERS. 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy. 

W.  Bauwens,  J.  Bellon,  and  A.  Van  der  Beken. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  129-139,  5  fig,  2  tab,  12 
ref. 

Descriptors:  "Discharge  measurement,  "Belgium. 
"Tracers,  "Traveltime,  "Dye  releases,  Adsorption, 
Organic  matter,  River  sediments,  Rhodamine  dyes, 
Mathematical  equations,  River  Voer,  River  Dijle, 
River  Scheldt. 

Comparative  travel  time  measurements  were  car- 
ried out  in  the  River  Voer,  Belgium,  to  study  the 


TWO  LESS  CONVENTIONAL  METHODS  OF 
FLOW-GAUGING. 

Leicester  Univ.  (England).  Dept.  of  Engineering. 
P.  H.  John,  F.  A.  Johnson,  and  P.  Sutcliffe. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  141-152,  2  fig,  2  tab,  22 
ref. 

Descriptors:  "Instrumentation,  "Stream  gages, 
"Discharge  measurement,  Fieid  tests,  Salt-velocity 
methods,  Bubble  gages.  Conductivity,  Flowmeters, 
Performance   evaluation.    Measuring   instruments. 

Automation. 

The  recent  development  of  the  integrating  float 
and  salt-velocity  methods  of  flow-gauging  is  dis- 
cussed. The  results  of  tests  relating  to  precalibra- 
tion  of  plastic  floats  and  of  field  trials  using  both 
the  single  and  two-float  techniques  are  presented. 
It  is  concluded  that,  if  solid  floats  are  used,  precali- 
bration  may  be  employed  with  confidence,  because 
integrating  float  gaugings  compare  favorably  with 
those  obtained  by  current  meter  The  use  of  air 
bubbles  as  floats  also  was  examined.  This  method 
has  considerable  potential  but  needs  further  investi- 
gation. Two  new  automated  forms  of  the  salt- 
velocity  technique  (the  Conductivity  Flow  Meter 
and  an  electronic  method)  are  described  and  the 
results  of  laboratory  tests  are  presented.  The 
C.F.M.  method  was  compared  with  Young  and 
Wilson's  manual  trace  analysis  and  a  current  meter. 
The  C.F.M.  method  could  offer  distinct  advan- 
tages over  a  current  meter  in  both  open  channel 
and  pipe  flow  containing  suspended  material, 
where  the  current  meter  is  notoriously  inefficient. 
The  electronic  method  uses  two  conductivity  cells, 
one  at  each  sampling  station,  connected  by  an 
alternating  current  bridge.  The  output  from  the 
bridge  is  interfaced  with  a  simple  logic  system 
using  an  I.C.  Schmitt  trigger.  The  results  of  this 
device  in  a  25-mm  bore  pipe  were  compared  with 
volumetric  measurements.  It  appears  that  the  accu- 
racy is  with  +or-2%  for  velocities  from  0.1  to  1.5 
m/sec,  and  that  precision  is  high,  at  least  in  pipe 
flows.  Although  slightly  less  accurate  than  some 
other  salt-velocity  techniques,  the  automated  meth- 
ods have  the  advantage  of  being  portable  and 
giving  velocity  data  quickly.  (See  also  W90-01795) 
(Rochester-PTT) 
W90-01809 


RISING  AIR  FLOAT  TECHNIQUE  FOR  THE 
MEASUREMENT  OF  STREAM   DISCHARGE. 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 
D.  M.  Sargent. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  153-164,  3  fig,  1  tab.  4  ret. 

Descriptors:  "Instrumentation,  "Stream  gages, 
"Bubble    gages,    "Discharge    measurement.    Field 
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tests,  Performance  evaluation,  Photography,  Ve- 
locity curve,  Comparison  studies.  Velocity-area 
method. 

The  development  is  described  of  a  simple,  practical 
method  of  stream  flow  measurement  based  on  the 
integrated  float  technique  using  air  bubbles  as 
rising  integrating  floats.  The  field  equipment,  con- 
sisting of  a  flexible  rubber  air  supply  pipe  fitted 
with  nozzles,  is  described  along  with  the  photo- 
graphic method  of  datj  capture  for  subsequent 
analysis  using  a  microcomputer.  Field  use  and  a 
number  of  field  applications  including  rivers  of  20 
m  to  100  m  in  width,  slow-moving  canals,  and 
concrete  channels  are  described.  Current  work  on 
the  possibility  of  automation  using  television  cam- 
eras is  described.  Advantages  of  the  air  bubble 
technique  include  an  instantaneous  measurement  of 
flow  rate,  reduction  of  field  and  processing  time, 
measurement  of  velocities  at  the  threshold  of  cur- 
rent meter  movement,  no  need  to  measure  the 
stream  channel  cross-section  profile,  no  need  for  as 
stable  stage/discharge  relationship,  no  need  for 
removal  of  moderate  weed  growth  before  use,  and 
the  possibility  of  night  gaugings.  Limitations  in- 
clude the  need  for  a  relatively  quiet  and  unbroken 
water  surface,  time  required  for  film  development, 
and  the  fact  that  measurements  are  of  discharge 
per  unit  width,  with  no  measurement  of  velocity 
produced,  and  the  need  to  make  multiple  photo- 
graphs on  rivers  wider  than  50  m,  thus  eliminating 
the  truly  instantaneous  discharge  result.  It  is  con- 
cluded that  the  technique  offers  a  real  alternative 
to  the  velocity-area  method,  particularly  because  it 
produces  measurements  of  instantaneous  discharge 
and  can  be  used  in  some  situations  where  gauging 
is  not  possible  using  traditional  techniques.  (See 
also  W89-01795)  (Rochester-PTT) 
W90-01810 


INSTALLATION  AND  OPERATION  OF  A 
BUBBLE  GAUGE  NETWORK  IN  THE  MAHA- 
KAM  RIVER  BASIN,  EAST  KALIMANTAN,  IN- 
DONESIA. 

German  Agency  for  Technical  Cooperation, 
Frankfurt  am  Main  (Germany,  F.R.). 
T.  N.  Woods,  and  E.  Wachan. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal  Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  165-172,  3  fig,  4  ref. 

Descriptors:  *Instrumentation,  *Indonesia, 

•Stream  gages,  *Water  level,  *Bubble  gages,  "Dis- 
charge  measurement,  Mahakam  River  Basin,  Net- 
work design,  Developing  countries,  Performance 
evaluation. 

A  network  of  automatic  water  level  recording 
stations  has  been  installed  in  the  Mahakam  River 
Basin,  Indonesia  (ca.  67,000  sq  km)  to  provide 
water  resources  data  for  planning  of  transmigration 
(resettlement)  and  area  development  programs  and 
to  monitor  the  environmental  problems  of  flood- 
ing, erosion,  and  sedimentation  associated  with 
large  scale  clearing  of  primary  forest.  The  topogra- 
phy and  instability  of  the  river  sections  led  to  the 
selection  of  bubble  gauge  recorders  and  the  use  of 
pile  timber  supports  for  staff  gauges  at  13  loca- 
tions. The  bubble  gauge  recorder  is  described, 
including  modifications  made  to  simplify  its  oper- 
ation, station  construction,  instrument  installation, 
and  management  of  the  network  in  an  area  where 
rivers  are  the  only  practical  means  of  communica- 
tion. The  instrument  was  required  to  record  stage 
variations  of  15  m  with  an  accuracy  of  +or-l  cm. 
The  SEBA  Bubble  Gauge  Omega  was  selected. 
The  standard  strip  chart  recorder  was  replaced  by 
a  horizontal  drum  recorder.  The  instrument  house 
was  constructed  of  wood  and  mounted  on  stilts  on 
the  top  of  the  bank.  Three  different  types  of  staff 
gauge  installations  were  implemented  because  of 
the  variable  stability  of  the  river  banks.  In  the 
absence  of  a  mains  supply,  6-volt  D.C.  batteries 
were  used  to  power  the  instrument;  compressed  air 
was  used  as  the  operating  gas.  By  modification  of 
the  instrument,  the  application  of  practical  installa- 
tion techniques,  and  staff  training  programs,  a  rela- 
tively complex  instrument  network  is  working  sat- 
isfactorily under  remote  conditions.  (See  also  W90- 
01795)  (Rochester-PTT) 


W90-0181 


DETERMINATION  OF  THE  ACCURACY  OF 
WATER  LEVEL  OBSERVATIONS. 

Rijkswaterstaat,  The  Hague  (Netherlands). 
J.  W.  van  der  Made. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  173-184,  12  fig. 

Descriptors:  "Instrumentation,  *Water  level  re- 
corders. "Quality  control,  "Measuring  instruments, 
Regression  analysis,  Gages,  Standard  deviation, 
Mathematical  analysis.  Errors,  IJssel  River,  Statis- 
tical analysis. 

The  accuracy  of  water  level  observation,  ex- 
pressed by  its  standard  deviation,  is  influenced  not 
only  by  the  recording  instrument  itself  by  also  by 
the  situation  and  the  conditions  at  and  around  the 
station.  The  standard  deviation  can  be  derived 
from  local  observations  only,  because  of  the  real 
movements  of  the  water  stage,  i.e,  the  phenomena 
being  observed  (signal).  Methods  of  deriving  the 
standard  deviation  (inaccuracy)  from  neighboring 
stations  using  simple  and  multiple  regression  are 
discussed.  From  these  results  it  appears  that  the 
standard  deviation  of  water  level  observations  in 
rivers  can  amount  to  several  centimeters.  Studies 
were  conducted  on  the  River  IJssel  (The  Nether- 
lands). With  simple  regression,  the  local  standard 
deviations  were  in  the  range  1.37-2.57  cm  (3  sta- 
tions), whereas  with  multiple  linear  regressions,  the 
local  standard  deviations  at  the  same  3  stations 
were  in  the  range  1.40-2.27  cm.  The  local  standard 
deviation  values  can  be  used  in  network  design.  A 
network  in  The  Netherlands  designed  on  the  basis 
of  a  local  standard  deviation  value  of  2.5  cm  has 
yielded  acceptable  results  from  the  water  level 
gaging  network.  (See  also  W90-01795)  (Rochester- 
PTT) 
W90-01812 


IMPROVEMENT  OF  ULTRASONIC  FLOWME- 
TER IN  RIVERS  IN  JAPAN. 

National  Research  Center  for  Disaster  Prevention, 
Sakura  (Japan). 
T  Kinosita. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication    134.    1982.   p    187-202,    12   fig,   6   ref. 

Descriptors:  "Instrumentation,  "Japan,  "Flow- 
meters, "Ultrasonics,  "Discharge  measurement, 
Current  meters,  Drift  rods,  Floods,  Tidal  rivers. 
Outlets,  Performance  evaluation,  Hydrometry. 

When  using  ultrasonic  flow  meters,  missing  data 
and  other  problems  are  experienced.  The  causes  of 
these  problems  were  studied  and  are  reported  here, 
along  with  a  discussion  of  the  principles  of  ultra- 
sonic flow  metering.  Ultrasonic  methods  are  com- 
pared with  traditional  methods  of  gauging  (current 
meter  and  drift  rod);  discharge  calculations  are 
explained;  and  the  following  examples  of  gauging 
situations  are  presented:  high  water,  tidal  rivers, 
and  outflow  from  a  lake.  Problems  still  needing 
work  are  the  need  for  a  cable  crossing,  tempera- 
ture effects  causing  loss  of  data,  noise  damage  to 
the  ultrasonic  instrument,  and  changes  in  ultrasonic 
velocity.  It  is  concluded  that  ultrasonic  flow 
meters  have  been  greatly  improved  in  recent  years 
and  are  fully  operational  today,  especially  at  gaug- 
ing sites  were  a  stage-discharge  curve  is  not  avail- 
able or  for  water  management  in  a  tidal  river. 
Wide  application  of  the  ultrasonic  method  in  hy- 
drometric  networks  is  recommended.  (See  also 
W90-01795)  (Rochester-PTT) 
W90-01813 


EXPERIENCES  GAINED  DURING  THE  HY- 
DRAULIC INVESTIGATIONS  ON  THE  COOL- 
ING WATER  SYSTEM  OF  A  THERMAL 
POWER  STATION. 
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Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
J.  Tas,  and  P.  Schneemeier. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication    134.    1982.   p   203-213,    5    fig,    1    tab. 

Descriptors:  "Instrumentation,  "Cooling  water, 
"Hydraulics,  "Discharge  measurement,  "Ultrason- 
ics, Current  meters,  Comparison  studies,  Perform- 
ance evaluation,  Hungary,  Thermal  powerplants, 
Hydraulic  models. 

Occasional  flow  measurements  with  conventional 
current  meters  often  are  too  time-consuming  and 
labor-consuming  to  be  practicable  for  field  investi- 
gations on  the  water  systems  of  large  industrial  and 
agricultural  consumers.  Measurements  under  con- 
ditions of  extreme  departure  from  normal  are  espe- 
cially difficult.  In  such  cases  the  ultrasonic  method 
of  flow  measurement  can  be  applied  to  advantage 
and  with  acceptable  accuracy.  Several  measure- 
ments needed  to  1  e  taken  at  water-cooled  power 
plants  in  Hungary,  but  with  adaptation  to  the 
progress  of  construction  of  the  power  plants.  Flow 
measurements  by  current  meter  and  those  obtained 
by  ultrasound  at  one  of  these  power  plants  are 
described  and  compared.  For  a  pump  investigated 
by  current  meter  and  ultrasonic  flow  measurement, 
both  methods  yielded  a  highest  efficiency  of  91.1% 
compared  with  the  guaranteed  value  of  88.0%. 
The  other  parameters  of  the  pumps  were  measured 
by  the  same  method  and  even  using  the  same 
instruments.  Fair  agreement  between  the  two 
methods  was  obtained  in  measuring  the  differential 
pressure  head  of  suction  pipes  in  experiments  in 
which  current  meter  measurements  obtained  with 
one  pump  were  compared  with  ultrasonic  measure- 
ments obtained  on  three  other  pumps  and  with 
measuring  weir  measurements  made  on  a  1:17.5 
scale  model.  From  the  experience  gained  during 
measurements  at  this  power  station,  it  is  concluded 
that  the  ultrasonic  method  can  be  used  to  advan- 
tage in  all  field  investigations  where  the  require- 
ments of  measurement  must  be  subordinated  to  the 
interests  of  operation  and  where  the  measurements 
must  be  carried  out  in  the  shortest  possible  time. 
(See  also  W90-01795)  (Rochester-PTT) 
W90-01814 


MEASUREMENT  OF  OPEN  CHANNEL  FLOW 
BY  THE  ELECTROMAGNETIC  GAUGE. 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 
R.  W.  Herschy,  and  J.  D.  Newman. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  215-227,  10  fig,  1  tab,  4 
ref. 

Descriptors:  "Instrumentation,  "Discharge  meas- 
urement, "Open-channel  flow,  "Stream  gages, 
"Pipe  flow,  "Electromagnetic  gages,  Sewers,  Cul- 
verts, Measuring  instruments,  Performance  evalua- 
tion. 

Since  1975  significant  improvements  have  been 
made  in  the  electromagnetic  gauge  for  measuring 
flow  in  open  channels.  These  improvements, 
which  have  been  mainly  in  the  instrumentation,  an.- 
described  together  with  a  summary  of  the  principle 
of  operation,  site  requirements,  and  applications  of 
the  electromagnetic  gauge.  Application  of  the 
gauge  to  the  measurement  of  flow  in  sewers  and 
culverts  also  is  presented.  The  electromagnetic 
gauge  is  made  up  of  five  major  elements:  (1)  an 
cable  coil  which  serves  and  electromagnet  to 
create  a  magnetic  field  across  the  channel;  (2) 
electrodes  to  sense  the  potential  difference  be- 
tween opposite  sides  of  the  channel  that  is  created 
by  the  flow  of  water;  (3)  an  electrically  insulating 
membrane  lining  the  bed  to  prevent  shorting  of  the 
generated  signal;  (4)  a  water  level  sensor;  and  (5) 
instrumentation  for  measuring  supplying  current  to 
the  coil,  measuring  the  electrode  potential,  accept- 
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ing  the  water  gauge  signal,  and  combining  elec- 
trode potential,  depth,  and  site  geometry  to  indi- 
cate discharge.  There  are  numerous  site  require- 
ments for  an  electromagnetic  gauging  site  and  each 
site  must  be  calibrated.  With  improved  instrumen- 
tation, the  technique  is  now  applicable  to  rivers  up 
to  about  25  m  wide  and  in  partly-filled  pipes  with 
very  low  velocities.  The  technique  covers  a  very 
large  dynamic  range,  from  dry  weather  flow  to  a 
surcharge  condition  in  pipes,  and  it  also  will  meas- 
ure reverse  flow.  The  technique  is  suitable  for 
operation  in  pipes  carrying  a  considerable  load. 
High  accuracy  and  reliability  have  been  achieved 
at  a  number  of  sites.  (See  also  W90-0I795)  (Roch- 
ester-PTT) 
W90-01815 


HYDROMETRIC  DATA  CAPTURE  USING  IN- 
TELLIGENT SOLID  STATE  LOGGING  SYS- 
TEMS. 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  7A. 
W90-01816 


FLOW  MEASUREMENT  AT  SEWAGE  TREAT- 
MENT PLANTS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary).  Inst,  for  Hydraulic  Engineering. 
I.  Mayer. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal  Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  241-245,  3  fig. 

Descriptors:  *  Instrumentation,  *Flowmeters, 
♦Wastewater  facilities,  *Discharge  measurement, 
Performance  evaluation,  Data  acquisition,  Auto- 
mation, Deterioration,  Corrosion,  Water  level,  Hy- 
drometry. 

Flow  rates  in  open  conduits  are  measured  almost 
exclusively  by  devices  registering  the  headwater 
level  of  shooting  flow  created  by  a  constriction.  At 
sewage  treatment  plants  the  sensing  devices  situat- 
ed along  the  measuring  constriction  are  susceptible 
to  clogging,  corrosion,  and  to  becoming  inoper- 
ative, owing  to  the  chemical,  bacterial,  and  radi- 
ation effects  of  the  substances  present  in  the  water. 
These  difficulties  have  been  overcome  by  using  a 
measuring  tube  that  is  continuously  flushed  with 
fresh  water.  This  is  substantially  a  perforated  tube 
in  which  the  flushing  water  flows  towards  the 
sewage.  The  surface  of  the  flushing  fresh  water 
flows  towards  the  sewage.  The  surface  of  the 
flushing  fresh  water  in  the  tube  rises  (as  in  commu- 
nicating vessels)  to  the  same  height  as  the  surface 
of  the  sewage  to  be  measured.  In  this  way  a 
freshwater  measuring  station  is  achieved  in  the 
sewage.  A  teflon-coated  sensing  device  is  installed 
at  the  measuring  station.  The  signals  transmitted 
are  transformed  by  microprocessors  and  a  calcula- 
tor into  digital  and  graphical  printouts  indicating 
the  actual  flow  rate,  and  the  total  volume  up  to  the 
time  of  measurement.  (See  also  W90-01795)  (Au- 
thor's abstract) 
W90-01817 


MONITORING  WATER  QUANTITY  AND 
WATER  QUALITY  IN  AN  URBAN  BASIN. 

Rijksdienst    voor   de    Ijsselmeerpolders,    Lelystad 
(Netherlands). 
F.  H.  M  van  de  Ven. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  247-256,  5  fig,  3  ref. 

Descriptors:  'Urban  hydrology,  'Instrumentation, 
•The  Netherlands,  'Urban  areas,  'Monitoring, 
'Discharge  measurement,  'Water  quality,  'Data 
acquisition,  Sampling. 

A  new  urban  drainage  basin  in  Lelystad  (The 
Netherlands)  has  been  equipped  for  monitoring 
both  water  quality  and  water  quantity  at  an  experi- 


mental basin  of  45,340  sq  m  Measurements  of  flow 
and  the  water  quality  parameters  are  performed 
continuously  at  the  outfall  of  the  stormwater  drain 
and  at  three  points  in  the  receiving  water  body-a 
canal  A  sampler  is  installed  at  the  outfall.  The 
monitoring  equipment  is  connected  to  a  computer- 
controlled  data  logging  system  by  a  common  carri- 
er interface.  On-line  data  reduction  is  performed 
by  the  logger,  while  the  sampler  takes  either  grab 
samples  or  collect  samples.  The  quantitative  varia- 
bles are  measured  using  two  instruments  simulta- 
neously for  a  higher  degree  of  reliability  and  accu- 
racy The  qualitative  monitors  are  regularly  recali- 
brated and  are  kept  under  a  strict  preventive  main- 
tenance schedule.  (See  also  W90-01795)  (Author's 
abstract) 
W90-0I818 


HADDINGTON  FLOOD  WARNING  SYSTEM. 

Institute  of  Hydrology,  Wallingford  (England). 
G.  P.  Brunsdon,  and  R.  J.  Sargent. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  257-272,  5  fig. 

Descriptors:  'Flood  warning,  'Scotland,  'Flood 
forecasting,  'Watershed  management,  'Data  ac- 
quisition, 'Warning  systems,  Isolated  Event 
Model,  Rainfall-runoff  relationships,  Hydrologic 
models,  Rain  gages,  Measuring  instruments,  Had- 
dington Basin,  Performance  evaluation,  Monitor- 
ing. 

A  data  acquisition  system  is  described  that  is  de- 
signed to  forecast  floods  in  the  Haddington  region, 
25  km  east  of  Edinburgh,  Scotland.  The  scheme 
was  designed  to  produce  the  data  necessary  to 
operate  a  rainfall/runoff  model  developed  especial- 
ly for  the  catchment.  The  model  incorporated  in 
the  system  is  an  adaptation  of  the  Isolated  Event 
Model;  the  model  involves  only  four  parameters, 
which  were  determined  using  historical  data  on 
flood  events  on  the  River  Tyne.  A  relationship  was 
established  between  runoff  percentage  (ROP)  and 
the  flow  in  the  river  prior  to  the  commencement  of 
a  storm  (Qo).  The  best  fit  was  obtained  from  a 
logarithmic  relationship  of  the  form:  ROP  =  a  + 
b  In  Qo.  The  system  design  includes  a  base  station, 
outstations  with  tipping-bucket  rain  gauges  and 
powered  by  solar  panels  and  a  12- volt  D.C.  bat- 
tery, and  a  monitor  station.  The  instrumentation  is 
compact,  simple  to  operate,  exploits  modern  tech- 
nology, and  is  fully  automatic.  Low  cost,  good 
reliability,  and  minimal  maintenance  requirements 
were  factors  considered  during  design.  The  system 
collects  river  flow  and  rainfall  data,  computes  the 
catchment's  response  using  rainfall/runoff  model 
and  automatically  updates  the  remote  monitor  with 
flow  predictions  and  maintenance  alerts.  It  is  par- 
ticularly suited  to  flood  warning  schemes  where 
24-hour  manning  cannot  be  provided  and  is  specifi- 
cally designed  to  operate  on  steep  catchments 
where  upstream  river  correlation  cannot  give  suffi- 
cient warning.  (See  also  W90-01795)  (Rochester- 
PTT) 
W90-01819 


SATELLITE  DATA  AS  A  BASIS  FOR  THE  ES- 
TIMATION OF  RAINFALL  AND  RUNOFF. 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 
L.  R.  Kruger,  G.  Strubing,  and  G.  A.  Schultz. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication    134.    1982.   p   273-284,    10  fig,   7   ref. 

Descriptors:  'Telemetry,  'Instrumentation, 
'Remote  sensing,  'Data  acquisition,  'Satellite 
technology,  'Rainfall-runoff  relationships,  Infrared 
imagery,  Developing  countries. 

Remote  sensing  techniques  are  increasingly  applied 
in  acquiring  hydrological  data.  Particularly  in  de- 
veloping countries  (where  hydrometric  data  often 
are  not  available)  remote  sensing  techniques  based 
on  satellite  imagery  may  be  valuable  for  design  or 


operation  of  water  resources  systems  Two  tech- 
niques for  the  application  of  satellite  imagery  in 
hydrology  are  presented.  The  first  is  a  method  for 
the  estimation  of  rainfall  volumes  from  infrared 
imagery  of  a  geostationary  satellite  providing  in- 
formation of  the  time-dependent  change  of  cloud 
surface  temperature  and  cloud  area.  On  the  basis  of 
these  parameters  a  mathematical  model  has  been 
developed  that  computes  rainfall  volumes.  This 
technique  is  not  yet  operational,  but  in  principle  it 
can  be  used  for  runoff  estimation.  The  second 
technique  is  a  method  of  runoff  estimation  from 
images  of  a  polar  orbiting  satellite  in  which  an 
indexing  technique  is  employed  The  method 
allows  direct  estimation  of  monthly  runoff  values 
from  daily  infrared  images  The  method  eventually 
could  be  applied  for  the  generation  of  hydrologic 
design  data.  (See  also  W90-01795)  (Author's  ab- 
stract) 
W90-01820 


TOWARDS  A  SATELLITE-BASED  HYDRO- 
METRIC  DATA  COLLECTION  SYSTEM. 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 
R.  W.  Herschy. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  285-296,  3  fig,  1  tab,  4  ref. 

Descriptors:  'Remote  sensing,  'Hydrometry,  *Me- 
terological  data  collection,  'United  Kingdom, 
'Satellite  technology,  'Telemetry,  'Data  acquisi- 
tion, Weather  facsimile  system,  METEOSAT, 
Management  planning. 

Water  level  and  discharge  data  for  United  King- 
dom streams  and  rivers  are  at  present  recorded  on 
punched  paper  tape.  The  system  involves  delay 
and  the  equipment  is  due  for  replacement.  The  use 
of  satellite  telemetry  is  being  considered  as  an 
alternative.  The  types  of  Data  Collecting  Plat- 
forms (DCPs)  available  are  described,  together 
with  the  satellites  (geostationary  and  polar  orbit- 
ing) and  earth  receiving  stations  that  make  up  the 
communication  chain.  Among  the  systems  de- 
scribed are:  sensors,  weather  facsimile  (WEFAX) 
system,  and  existing  telemetry  systems.  The  prob- 
lems and  costs  of  changing  to  the  new  system,  and 
the  future  advantages  are  outlined.  A  satellite  data 
collection  system  making  use  of  the  METEOSAT 
WEFAX  facility  is  proposed  in  which  the  data  are 
retransmitted  directly  via  the  satellite  to  the  user's 
operations  center  where  they  may  be  interfaced 
with  the  user's  computer.  It  is  anticipated  that 
suitable  satellites  will  continue  to  be  available  at 
least  until  the  end  of  the  century.  (See  also  W90- 
01795)  (Author's  abstract) 
W90-01821 


WARNING  SYSTEM  COMPATIBLE  WITH 
RANDOMLY  TIMED  POLAR  SATELLITES: 
DEVELOPMENT  ALTERNATIVES  FOR  OIL 
SPILL  WARNING  SYSTEMS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
L.  Palos. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  297-301. 

Descriptors:  'Remote  sensing,  'Oil  spills,  'Warn- 
ing systems,  'Danube  River,  Satellite  technology, 
Data  acquisition,  Management  planning,  METEO- 
SAT, ARGOS,  Hungary,  Performance  evaluation, 
Comparison  studies. 

Investigations  are  being  made  in  Hungary  to  find 
the  most  satisfactory  way  in  which  the  Oil  Spill 
Warning  System  (OSWS)  can  give  rapid  automatic 
warning  on  oil  spills  in  the  Danube  Basin  to  those 
authorities  that  can  take  action.  The  sensors  are 
placed  on  buoys,  which  at  present  communicate  by 
line-of-sight  radio  with  bank  stations,  and  then  via 
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telex  or  postal  systems.  There  are  two  ways  to 
increase  the  reliability  of  communications  in  these 
systems:  (1)  to  build  double  routes  to  the  bank 
stations  and  (2)  to  bypass  the  bank  stations.  The 
most  obvious  method  of  bypassing  the  bank  sta- 
tions is  to  use  existing  satellite  repeaters  of  ME- 
TEOSAT  and  ARGOS  systems.  The  general  fea- 
tures of  these  two  systems  are  discussed  here  in 
relation  to  their  possible  role  in  the  Hungarian 
OSWS.  The  ARGOS  system  has  only  one  major 
disadvantage  in  the  proposed  use,  but  it  is  a  serious 
one.  The  communication  with  the  polar  orbital 
satellites  is  possible  only  within  restricted  time 
slots.  In  the  worst  case  this  could  lead  to  a  delay  of 
up  to  4  hr  in  reporting  an  oil  spill.  The  METEO- 
SAT  geostationary  satellite  link  is  continuously 
available.  (See  also  W90-01795)  (Rochester-PTT) 
W90-01822 


DETERMINATION  OF  A  MEASURING  NET- 
WORK ALONG  RIVERS. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 
P.  Van  der  Kloet,  H.  De  Niet,  and  A.  G. 
Posthumus. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal  Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  305-319,  8  fig,  5  tab,  3  ref. 

Descriptors:  *The  Netherlands,  *Network  design, 
•Discharge  measurement,  *Stream  gages,  IJssel 
River,  Kalman  filter  algorithm,  Model  studies,  Al- 
gorithms. 

During  the  last  decade  much  attention  has  been 
given  to  the  question  of  optimizing  data  networks, 
probably  due  to  the  trade-off  between  required 
quality  and  cost.  For  the  situation  of  a  measure- 
ment system  along  a  river,  one  of  the  objectives  of 
the  networks  is  that  water  levels  and  velocities  can 
be  interpolated  within  a  desired  accuracy  from  the 
available  data,  if  this  situation  is  obtained,  a  further 
question  is  to  consider  the  possibility  of  dropping 
one  or  more  measurement  stations  along  the  river. 
This  possibility  is  evaluated  here  for  the  River 
IJssel  in  the  Netherlands  using  a  Kalman  filter 
algorithm.  A  preliminary  step  in  using  this  algo- 
rithm is  the  determination  of  the  model  for  the 
flow  pattern  in  the  river.  With  knowledge  of  this 
model  and  given  the  available  data  from  measuring 
stations  along  the  River  IJssel,  calculation  have 
been  performed  to  show  the  effect  of  neglecting 
existing  information  in  one  or  more  points.  By 
means  of  these  calculations  and  a  criterion  on 
wanted  accuracy,  some  idea  can  be  given  of  the 
value  of  the  measured  information.  The  Kalman 
filter  algorithm  significantly  reduced  the  standard 
error.  The  results  suggested  that  the  number  of 
stations  could  be  reduced  from  10  to  6,  or  possibly 
5,  for  a  distance  of  108  km.  Optimal  locations  of 
gauges  was  not  considered.  (See  also  W90-01795) 
(Rochester-PTT) 
W90-01823 


SPECIFIC  HYDROMETRY  OF  KARST  RE- 
GIONS. 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
O.  Bonacci. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  321-333,  6  fig,  9  ref. 

Descriptors:  *Instrumentation,  *Hydrometry, 
•Yugoslavia,  *Karst  hydrology,  *Discharge  meas- 
urement, Springs,  Ponors,  Estavelles,  Under- 
ground streams,  Measuring  instruments. 

Gathering  hydrologic  data  in  karst  regions  is  dis- 
cussed, including:  characteristics  of  karst  geology, 
measurement  methods  for  water  phenomena  in 
karst,  determination  of  water  losses  along  river 
channels  in  karst,  and  determination  of  the  swal- 
low capacity  of  ponors  (i.e.,  a  vertical  shaft  in 
limestone,  possibly  leading  from  the  surface  to  a 


subsurface  cave  system).  Spring  discharge  curves 
can  be  obtained  using  water  levels  measured  in 
piezometric  boreholes  in  karst.  Measuring  dis- 
charge and  water  losses  are  discussed,  whether  in 
stationary  and  stagnant  conditions  or  in  non-steady 
flows.  Four  methods  of  measurement  considered 
suitable  for  karst  are:  (1)  piezometric  boreholes,  (2) 
tracers,  (3)  speleological  studies,  and  (4)  remote 
sensing.  Water  losses  along  river  channels  must  be 
determined  using  the  relatively  expensive  and  sen- 
sitive process  of  'simultaneous  measurements.'  The 
swallow  capacity  of  ponors  or  ponor  zones  (in- 
cluding estavelles)  can  be  established  indirectly  by 
using  the  water  budget  in  the  polje  together  with 
the  equation  for  the  change  of  water  volume  in  the 
reservoir.  Equipment  to  be  used  in  these  studies 
must  be  of  dimensions  that  do  not  change  the 
conditions  of  the  flow.  Such  devices  have  been 
designed  at  the  Institute  for  Hydrotechnics  of  the 
Faculty  of  Civil  Engineering,  Sarajevo,  Yugoslav- 
ia. Measurements  are  complex  and  demanding  be- 
cause of  the  complexity  of  the  flow  involved. 
Although  some  improvements  are  possible,  experi- 
ence has  shown  that  the  results  obtained  in  com- 
plex situations  are  not  always  completely  satisfac- 
tory and  acceptable.  (See  also  W90-01795)  (Roch- 
ester-PTT) 
W90-01824 


DEVELOPMENTS  IN  HYDROMETRY  IN  CEN- 
TRAL AMERICA  AND  BRAZIL. 

Projecto  de  Hidrologia  e  Climatologia  da  Ama- 
zonia, Belem  (Brazil). 
M.  P.  Dengo. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  335-344,  2  fig,  4  ref. 

Descriptors:  *Hydrometry,  *Discharge  measure- 
ment, *Data  acquisition,  *Central  America, 
•Brazil,  *Developing  countries,  Reviews,  Amazon 
River,  Hydrology,  Project  on  Hydrology  and  Cli- 
matology of  Amazonia,  International  agreements, 
Backwater  curve,  Hysteresis  loops,  Mathematical 
models,   Computer  programs,   Hydraulic   models. 

Developments  in  hydrometry  occurring  during  the 
1970-1980  decade  in  Central  American  countries 
and  Brazil  are  reviewed  and  recent  activities  in 
hydrology  and  climatology  in  the  River  Amazon 
Basin  are  discussed.  In  addition,  methods  used  by 
the  Project  on  Hydrology  and  Climatology  of 
Amazonia  (PHCA)  to  evaluate  stage-discharge  re- 
lationships are  considered.  Both  meteorological 
and  hydrological  networks  in  Central  America  are 
being  strengthened  and  more  attention  is  being 
paid  to  the  optimal  development  of  water  re- 
sources for  energy,  agriculture,  domestic  and  in- 
dustrial water  supply,  recreation,  flood  mitigation, 
and  other  needs.  The  Regional  Committee  on 
Water  Resources  selected  basins  in  each  country 
for  study  networks,  but  lack  of  funds  has  prevent- 
ed full  implementation  in  all  places.  Studies  in  the 
Amazon  Basin  of  Brazil  have  developed  along 
three  main  lines:  (1)  a  'square  grid'  study  to  deter- 
mine the  minimum  size  of  network  capable  of 
providing  acceptable  data;  (2)  design  and  imple- 
mentation of  a  pilot  telemetry  network  on  the 
River  Tocantins  Basin  to  provide  data  for  hydrolo- 
gical forecasting  in  connection  with  the  Tucurui 
Hydroelectric  Plant;  and  (3)  mathematical  model- 
ing of  the  middle  and  lower  Amazon  River.  Be- 
cause low  slopes  and  backwater  effects  are 
common  in  the  rivers  of  the  Amazon  system,  and 
dynamic  loops  are  produced  in  the  rating  curves 
by  changes  in  energy  slope  due  to  changing  dis- 
charge, stage-discharge  relationships  are  a  prob- 
lem. The  effects  of  backwater  in  river  gauging  in 
the  Amazon  Basin  have  been  dealt  with  by  the 
'backwater  isolines  method.'  The  problem  of  hys- 
teresis loops  has  been  approached  through  the  use 
of  a  mathematical  model,  which  has  been  success- 
fully tested  in  Itapeua  on  the  River  Solimoes  and  in 
Obidoes  on  the  River  Amazon,  where  discharge 
values  range  from  80,000  to  250,000  cu  m/sec.  The 
model,  in  the  form  of  a  BASIC  computer  program, 
has  given  excellent  results,  but  a  major  difficulty  in 
applying  it  has  been  obtaining  reliable  slope  meas- 
urements. (See  also  W90-01795)  (Rochester-PTT) 


W90-01825 


AUTOMATION  OF  DAILY  WATER  DIS- 
CHARGE COMPUTATION  FOR  RIVERS 
WITH  DIFFERENT  REGIMES. 

Sredneaziatskii    Nauchno-Issledovatel'skii    Gidro- 
meteorologicheskii  Inst.,  Tashkent  (USSR). 
Y.  N.  Ivanov. 

IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  345-352,  19  ref. 

Descriptors:  *Instrumentation,  *Hydrometry, 
•USSR,  *Hydrology,  *Data  processing,  •Automa- 
tion, *Discharge  measurement,  *Data  acquisition, 
Ice  jams,  Bolster  methods. 

A  system  for  processing  hydrological  data  is  pro- 
posed that  allows  the  automation  of  the  process  of 
obtaining  computerized  daily  water  discharges, 
daily  water  stages,  tables  of  measured  water  dis- 
charge, and  icing  conditions  of  a  water  body.  The 
system  of  processing  consists  of  an  automated 
input  of  initial  information  and  its  processing,  the 
evaluation  of  quantity  and  accuracy  of  water  dis- 
charge data,  and  computation  of  parameters  of  the 
water  discharge  curves.  The  selection  of  a  method 
for  computation  of  daily  water  discharges  is  made 
automatically.  Computation  of  discharge  for  the 
periods  of  out-of-bank  flow  and  during  freeze-up  is 
realized  by  the  methods  accepted  in  the  U.S.S.R. 
Discharge  computation  for  periods  of  river  bed 
deformation  is  made  using  a  modification  of  the 
method  of  Bolster.  Parts  of  this  computation 
system  have  been  tested  with  satisfactory  results. 
Other  aspects  are  awaiting  further  development. 
(See  also  W90-01795)  (Rochester-PTT) 
W90-01826 


ADVANCED  HYDROLOGIC  INSTRUMENTA- 
TION ACTIVITIES  WITHIN  THE  WATER  RE- 
SOURCES DIVISION  OF  THE  US  GEOLOGI- 
CAL SURVEY. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  W.  Paulson,  R.  H.  Billings,  and  A.  S.  Cherdak. 
IN:  Advances  in  Hydrometry:  Proceedings  of  a 
symposium  held  during  the  First  Scientific  Assem- 
bly of  the  International  Association  of  Hydrologi- 
cal Sciences  at  Exeter,  U.K.,  19-30  July  1982. 
International  Association  of  Hydrological  Sciences 
Publication  134.  1982.  p  353-359,  3  fig,  4  ref. 

Descriptors:  *Instrumentation,  *Data  acquisition, 
•Technology  transfer,  *Measuring  instruments, 
•United  States,  *Hydrometry,  *Adaptable  Hydro- 
logic  *Geological  Survey,  Data  Acquisition, 
Stream  gages,  Network  design,  Management  plan- 
ning. 

Primary  responsibility  of  water  data  in  the  United 
States  lies  with  the  Water  Resources  Division  of 
the  U.S.  Geological  Survey  (USGS).  A  three- 
phase  program  is  under  way  to  define  needs  for 
field  instrumentation  and  techniques,  applicable 
technologies,  and  specific  research  and  develop- 
ment plans.  Two  of  the  USGS's  instrumentation 
projects  that  fit  within  this  program  of  uprading 
technology  are  described:  (1)  a  study  of  the  time 
base  of  data  sampling  at  fixed  gauging  stations  and 
(2)  the  planning  and  development  of  a  new  field 
data  acquisition  system  to  replace  the  12,000- 
15,000  mechanical  punched-tape  recorders  now 
used  in  the  USGS  network.  During  the  1980-1981 
period,  a  contractor  performed  three  planning 
tasks  as  part  of  the  Instrumentation  Program:  (1) 
developed  a  priority  list  and  timetable  of  data 
system  needs  for  the  next  10  yr;  (2)  defined  candi- 
date technologies  and  time  frames  paralleling  the 
products  of  task  1;  and  (3)  developed  a  specific 
Research  and  Development  Program  Plan  and  rec- 
ommended specific  alternatives  for  upgrading  the 
USGS  data  collection  system.  A  study  has  been 
performed  to  test  potential  data-collection  algo- 
rithms of  future  systems  that  will  allow  data  to  be 
collected  on  the  basis  of  information  content  rather 
than     elapsed     time.     The     'intelligent     sampling 
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scheme'  would  perform  differently  for  different 
si  reams,  depending  on  individual  stream  character- 
istics. An  Adaptable  Hydrologic  Data  Acquisition 
System  (AHDAS),  tailored  to  fit  the  USGS's  par- 
ticularly requirements,  is  being  developed  based  on 
the  results  of  the  three  task-planning  studies  and 
the  intelligent  sampling  study.  AHDAS  will  be  a 
system  of  complementary  hardware  and  software 
modules  that  can  be  arranged  and  configured  in 
'building  block'  fashion  to  fit  any  practical  hydro- 
logic  data  requirement.  A  full  conversion  to  the 
AHDAS  system  will  take  several  years,  giving 
opportunity  for  the  training  of  operators  and  main- 
tenance workers  so  that  they  are  prepared  for  the 
issue  of  new  instruments  and  equipment.  (See  also 
W90-01795)  (Rochester-PTT) 
W90-01827 


LARGE     SCALE     EFFECTS    OF    SEASONAL 
SNOW  COVER. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01850 


IMPORTANCE  AND  EFFECTS  OF  SEASONAL 
SNOW  COVER. 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2C. 
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OPERATIONAL  AIRBORNE  MEASURE- 
MENTS OF  SNOW  WATER  EQUIVALENT 
AND  SOIL  MOISTURE  USING  TERRESTRIAL 
GAMMA  RADIATION  IN  THE  UNITED 
STATES. 

National  Weather  Service,  Minneapolis,  MN. 
Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01869 
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ESTIMATING  SNOWPACK  PARAMETERS  IN 
THE  COLORADO  RIVER  BASIN. 

National   Aeronautics  and   Space  Administration 
Greenbelt,    MD.   Goddard   Space   Flight   Center 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01879 


GLOBAL  SNOW  COVER  AND  THE  EARTH'S 
ROTATION. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center 
For  primary  bibliographic  entry  see  Field  2C. 
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DISTRIBUTION  OF  SNOW  EXTENT  AND 
DEPTH  IN  ALASKA  AS  DETERMINED  FROM 
NIMBUS-7  SMMR  MAPS  (1982-83). 

National   Aeronautics  and  Space  Administration, 
Greenbelt,    MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01884 


BIDIRECTIONAL  REFLECTANCE  OF  SNOW 

AT  500-600  NM. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2C. 
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PHYSICAL   BASIS   OF   ICE   SHEET   MODEL- 
LING. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-01886 


CONTINUOUS     Mil      UIIOKMaiion     Bf> 
NEATH  ICE  SHEETS. 

Wisconsin  Univ  ,  Madison    Geophysical  and  Polar 

Research  Center 

Foi  primary  bibliographic  entry  see  Field  2C. 
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ANOMALOUS  HKAI  PLOW  AM)  TEMPERA- 
TURES ASSOCIATED  WITH  SUBGLACTAL 
WATER  PLOW. 

Alaska  Univ.,  Fairbanks  Geophysical  Inst 
For  primary  bibliographic  entry  see  Field  2C. 
W90-0I895 


ICE   SHEET    ELEVATION    CHANGES    FROM 

ISOTOPE  PROFILES. 

Washington    Univ.,    Seattle.    Quaternary    Isotope 

Lab. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-0I909 


DERIVATION  OF  PALEOELEVATIONS 
FROM  TOTAL  AIR  CONTENT  OF  TWO  DEEP 
GREENLAND  ICE  CORES. 

Schlumberger-Doll   Research   Center,   Ridgefield, 

CT. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01910 


USE  OF  TRACE  CONSTITUENTS  TO  TEST 
FLOW  MODELS  FOR  ICE  SHEETS  AND  ICE 
CAPS. 

Department    of   Energy,    Mines    and    Resources, 
Ottawa  (Ontario).  Polar  Continental  Shelf  Project. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01911 


DETERMINATION  OF  WATER  EQUIVALENT 
OF  SNOW  AND  THE  FORECAST  OF  SNOW- 
MELT  RUNOFF  BY  MEANS  OF  ISOTOPES  IN 
TURKEY. 

State  Hydraulic  Works,  Ankara  (Turkey).  Techni- 
cal Research  and  Quality  Control  Dept. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01870 


REMOTE  SENSING  OF  SNOW. 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Meteorologie 

und  Geophysik. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01874 


DISCUSSION  OF  THE  ACCURACY  OF  NOAA 
SATELLITE-DERIVED  GLOBAL  SEASONAL 
SNOW  COVER  MEASUREMENTS. 

Satellite  Hydrology,  Inc.,  Vienna,  VA. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01875 


REMOTE  SENSING  OF  SNOW  CHARACTER- 
ISTICS IN  THE  SOUTHERN  SIERRA 
NEVADA. 

California     Univ.,     Santa     Barbara.     Center     for 
Remote  Sensing  and  Environmental  Optics. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01876 


ANALYSIS  OF  INTERANNUAL  VARIATIONS 
OF  SNOW  MELT  ON  ARCTIC  SEA  ICE 
MAPPED  FROM  METEOROLOGICAL  SATEL- 
LITE IMAGERY. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-0I877 


SNOW  MELT  ON  SEA  ICE  SURFACES  AS  DE- 
TERMINED FROM  PASSIVE  MICROWAVE 
SATELLITE  DATA. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  2C. 


IS  THE  CREEP  OF  ICE  REALLY  INDEPEND- 
ENT OF  THE  THIRD  DEVIATORIC  STRESS 
INVARIANT. 

Wisconsin  Univ. -River  Falls.  Dept.  of  Plant  and 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01888 


CRYSTALLINE  FABRIC  OF  POLAR  ICE 
SHEETS  INFERRED  FROM  SEISMIC  ANISOT- 
ROPY. 

Wisconsin  Univ. -Madison.  Geophysical  and  Polar 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01889 


CONSTITUTIVE    PROPERTIES    OF    ICE    AT 
DYE  3,  GREENLAND. 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01890 


ENHANCED  FLOW  OF  WISCONSIN  ICE  RE- 
LATED TO  SOLID  CONDUCTIVITY 
THROUGH  STRAIN  HISTORY  AND  RECRYS- 
TALLIZATION. 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 

Terrain  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01891 


MECHANICAL  BEHAVIOR  OF  ANISOTROP- 
IC POLAR  ICE. 

Laboratoire   de    Glaciologie   et    Geophysique   de 
I'Environnement,   Saint-Martin   d'Heres   (France). 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01892 


FLOW  VELOCITY  PROFILES  AND  ACCUMU- 
LATION RATES  FROM  MECHANICAL  TESTS 
ON  ICE  CORE  SAMPLES. 

State  Univ.  of  New  York  at  Buffalo.  Ice  Core  Lab. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01893 


CONSTRAINTS  ON  MODELS  IN  THE  ROSS 
EMBAYMENT,  ANTARCTICA. 

Wisconsin  Univ.,  Madison.  Geophysical  and  Polar 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01912 


FORCE  BALANCE  OF  RUTFORD  ICE 
STREAM,  ANTARCTICA. 

British   Antarctic   Survey,   Cambridge  (England). 
R.  M.  Frolich,  D.  R.  Mantripp,  D.  G.  Vaughan, 
and  C.  S.  M.  Doake. 

IN:  The  Physical  Basis  of  Ice  Sheet  Modeling. 
International  Association  of  Hydrological  Sciences 
Press,  Institute  of  Hydrology,  Wallingford,  Ox- 
fordshire, UK.  1987.  p  323-331,  8  fig,  15  ref. 

Descriptors:  *Glaciology,  *Ice  sheets,  'Model 
studies,  *Glaciohydrology,  *Glaciers.  *Ice 
streams,  'Antarctica,  Shear  stress,  Satellite  tech- 
nology, Remote  sensing. 

Data  are  presented  along  a  60  km  survey  network 
on  Rutford  Ice  Stream,  Antarctica.  The  network 
follows  closely  a  streamline  and  is  situated  above 
the  grounding  line.  Measurements  of  velocity, 
strain  rate,  surface  elevation  and  ice  thickness 
allow  a  preliminary  interpretation  of  the  flow 
regime.  A  prominent  feature  is  a  rise  in  the  bed  of 
500  m,  over  which  the  ice  must  flow.  The  surface 
expression  of  this  step  is  seen  in  Landsat  satellite 
images  as  a  surface  knoll  whose  shape  emphasizes 
that  the  flow  must  be  considered  using  a  full  three 
dimensional  analysis.  Vertical  shear  stress  gradi- 
ents appear  to  be  important  within  about  20  km  of 
the  knoll.  (See  also  W90-01886)  (Author's  abstract) 
W90-01913 


GEOLOGICAL  EVIDENCE  TO  CONSTRAIN 
MODELLING  OF  THE  LATE  PLEISTOCENE 
RHONEGLETSCHER  (SWITZERLAND). 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01914 
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Evaluation,  Processing  and  Publication — Group  7C 


PROBLEMS      OF      TESTING      ICE      SHEET 
MODELS:  A  BRITISH  CASE  STUDY. 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01918 

7C.  Evaluation,  Processing  and 
Publication 


UNCERTAINTY  ANALYSIS  OF  RUNOFF  ESTI- 
MATES FROM  A  RUNOFF  CONTOUR  MAP. 

NSI  Technology  Services  Corp.,  Corvallis,  OR. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-00962 


SAGEBRUSH  RANGELAND  HYDROLOGY 
AND  EVALUATION  OF  THE  SPUR  HYDROL- 
OGY MODEL. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-0O981 


W90-01029 


APPLICATION  OF  A  DIGITAL  FILTER  FOR 
MODELLING  RIVER  SUSPENDED  SEDI- 
MENT CONCENTRATIONS. 

Geneva  Univ.  (Switzerland).  Inst.  F.-A.  Forel. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-01030 


DETERMINING  RUNOFF  ROUTING  MODEL 
PARAMETERS  WITHOUT  RAINFALL  DATA. 

Wollongong  Univ.  (Australia).  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01031 


MONTE  CARLO  COMPARISON  OF  PARA- 
METRIC AND  NONPARAMETRIC  ESTIMA- 
TION OF  FLOOD  FREQUENCIES. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01032 


ry- 


Descriptors:  *Flood  forecasting,  'Mathematical 
analysis,  'Regression  analysis,  'Comparison  stud- 
ies, Aveyron  River,  Floods. 

Forecast  flow  rates  obtained  by  numerical  simula- 
tion are  compared  with  the  rates  actually  measured 
during  the  occurrence  of  about  thirty  floods  on  the 
River  Aveyron.  The  forecast  algorithms  tested  are 
simple  yet  numerous.  The  comparison  criteria  used 
are  the  standard  deviation  of  values  provided 
during  a  flood  and  the  error  on  the  maximum  flow. 
An  improvement  is  being  sought  according  to 
three  concepts:  (1)  the  use  of  the  Kalman  non- 
quantified  filtering  method;  (2)  continuous  compe- 
tition of  methods  during  floods;  and  (3)  the  mixing 
of  results  using  several  additional  methods.  With 
the  collaboration  of  hydrology  students  and  quali- 
fied forecasters,  two  forecast  experiments  have 
been  made  to  be  able  to  understand  more  of  the 
mental  mechanisms  of  weather  forecasts  with  a 
view  to  setting  up  an  expert  system.  (Author's 
abstract) 
W90-01131 


ENERGY-FLOW  RESPONSE  MODELS  FOR 
EVALUATION  OF  ALTERED  RIPARIAN 
VEGETATION  IN  THREE  SOUTHEAST  ALAS- 
KAN STREAMS. 

Idaho  Univ.,  Moscow.  Dept.  of  Plant,  Soil  and 

Entomological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-00994 


METHOD  FOR  CONSERVING  CORE-STOR- 
AGE AND  COMPUTING  TIME  IN  AQUIFER 
SIMULATION  MODELS. 

Zimbabwe  Univ.,  Harare.  Dept.  of  Geology. 
A.  J.  Beasley. 

Journal  of  Hydrology  JHYDA7,  Vol.  108,  No.  1-4, 
p  111-121,  Jun  1989.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
'Finite  difference  methods,  'Aquifers,  'Computer 
models,  'Mathematical  models,  'Simulation,  Com- 
puter programs. 

Most  aquifers  are  not  rectangular  on  the  map,  so  if 
a  finite-difference  grid  is  superimposed  for  model- 
ling purposes,  many  of  the  nodes  fall  outside  the 
aquifer  boundary.  Generally,  aquifer  simulation 
programs  store  the  hydraulic  head  and  various 
parameters  for  each  node  in  arrays  which  have  the 
same  dimensions  as  those  of  the  superimposed  grid, 
implying  wastage  of  computer  storage  on  dummy 
nodes  outside  the  aquifer  boundary,  and  wastage  of 
computer  time  in  processing  dummy  data  at  such 
nodes.  A  method  is  described  in  which  nodes  are 
numbered  explicitly  in  a  2-dimensional  array,  and 
the  nodal  parameters  are  stored  in  linear  arrays 
using  the  node  numbers  as  indices;  storage  is  con- 
served because  the  linear  arrays  need  by  only  as 
large  as  the  number  of  nodes  inside  the  aquifer 
boundary.  Using  the  method  in  a  simple  model  in 
which  35%  of  the  nodes  are  outside  the  aquifer 
boundary  resulted  in  savings  of  28%  in  storage  and 
35%  in  running  time.  A  further  development  of  the 
method  stores  numbers  in  a  linear  array,  resulting 
in  a  43%  reduction  in  running  time  for  the  same 
model.  For  aquifers  with  highly  irregular  bound- 
aries, where  a  larger  proportion  of  the  nodes  are 
outside  the  aquifer  boundary,  proportionately 
greater  economies  in  storage  and  running  time  will 
result.  (Author's  abstract) 
W90-01022 


USING  HISTORICAL  DATA  IN  NONPARAME- 
TRIC FLOOD  ESTIMATION. 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01028 


GEOSTATISTICAL     TOOL     FOR     DROUGHT 
MANAGEMENT. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 


NEW  STATISTICAL  GRAIN-SIZE  METHOD 
FOR  EVALUATING  THE  HYDRAULIC  CON- 
DUCTIVITY OF  SANDY  AQUIFERS. 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-01035 


COMPARISONS  OF  THE  UNSATURATED  HY- 
DRAULIC CONDUCTIVITY  OF  A  COARSE- 
TEXTURED  SOIL  AS  DETERMINED  IN  THE 
FIELDS,  IN  THE  LABORATORY,  AND  WITH 
MATHEMATICAL  MODELS. 
Ghent  Rijksuniversiteit  (Belgium).  Lab.  of  Soil 
Physics,  Soil  Conditioning  and  Horticultural  Soil 
Science. 

For   primary   bibliographic   entry   see   Field    2G. 
W90-01063 


OPERATIONAL  IMPLEMENTATION  OF  A 
FLOOD  FORECAST  (MISE  EN  OEUVRE 
OPERATIONNELLE  D'UNE  PREVISION  DES 
CRUES). 

Ministere   de   l'Environnement,    Neuilly-sur-Seine 

(France). 

D.  Duband,  C.  Parsy,  C.  Lefevre,  J.  Leoussoff, 

and  J.  Vidal. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 

365-374,  1988.  1  tab.  English  summary. 

Descriptors:  'Flood  forecasting,  'Computer  pro- 
grams, 'Floods,  'Data  acquisition,  Model  studies, 
France. 

The  operational  implementation  and  evaluation 
concerning  flood  forecasting  is  examined.  The 
forecast  is  possible  only  downstream  of  a  reliable 
and  efficient  system  for  capturing  data,  due  to  the 
difficulties  encountered  in  the  relationship  between 
the  data  collecting  system  and  the  forecast  soft- 
ware. The  programming  structures  used  and  the 
perspectives  were  analyzed  based  on  flood  fore- 
casting on  a  number  of  rivers  in  France,  such  as 
the  Loire,  the  Gard,  and  the  Garonne,  and  the 
Nilwala  in  Sri  Lanka.  A  program  for  flood  fore- 
casting has  been  written  in  Fortran  77  and  can  be 
used  on  IBM  compatible  PCs  (MS-DOS).  A  list  of 
other  programs  that  may  be  used  for  flood  fore- 
casting is  being  compiled  but  is  not  exhaustive. 
The  specifics  of  one  such  program,  PREREG,  are 
given.  (Peters-PTT) 
W90-01128 


PRACTICAL  COMPARISON  OF  FLOOD 
FORECAST  METHODS.  EXAMPLE  OF  THE 
AVEYRON  RIVER  (COMPARAISON  PRA- 
TIQUE DE  METHODES  DE  PREVISION  DE 
CRUE.  EXEMPLE  DE  L'AVEYRON). 
Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
C.  Thirriot,  J.  P.  Bernede,  and  H.  Habaieb. 
La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
385-593,  1988.  11  fig,  5  tab,  29  ref.  English  summa- 
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REAL  TIME  DECISION  PROCEDURES  RE- 
LATING TO  FLOOD  FORECASTING  (LES 
PROCEDURES  DE  DECISION  EN  TEMPS 
REEL  POUR  LA  PREVISION  DES  CRUES). 

Centre  d'Enseignement  et  de  Recherche  pour  la 
Gestion  des  Ressources  Naturelles  et  l'Environne- 
ment, Paris  (France). 
P.  A.  Roche,  and  J.  P.  Torterotot. 
La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
399-409,  1988.  10  fig,  2  tab,  14  ref.  English  summa- 
ry. 

Descriptors:  'Flood  forecasting,  'Decision 
making,  'Statistical  analysis,  'Model  studies,  Error 
analysis,  Stochastic  process,  Multimodels. 

Application  examples  are  used  to  explain  how  it  is 
possible  to  provide  an  elaborated  forecast  using 
simulation  models  and  various  real-time  decision 
procedures.  Correction  of  forecast  errors  via  the 
analysis  of  error  stochastic  process  is  currently 
used.  Model  parameter  filtering  is  also  used  in 
special  cases  over  the  past  10  years.  More  recently, 
procedures  known  as  multimodels  have  been  intro- 
duced. They  involve  either  deciding  to  replace  the 
current  model  in  the  case  of  failure  or  to  combine 
the  results  with  a  weighting  suited  to  the  current 
state  of  the  system  at  the  time  of  forecast.  (Au- 
thor's abstract) 
W90-01132 


RAIN-FLOW  RATE  MODELLING.  A  CONTRI- 
BUTION TO  THE  DEVELOPMENT  OF  THE 
DPFT  METHOD  (MODELISATION  PLUIE- 
DEBIT:  VALIDATION  PAR  SIMULATION  DE 
LA  METHODE  DPFT). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

I.  Nalbantis,  C.  Obled,  and  Y.  Rodriguez 
La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
415-424,    1988.    6   fig,    13   ref.   English   summary. 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Flow  rates.  Algorithms,  Mathematical 
analysis. 

A  set  of  algorithms  seeking  to  improve  the  imple- 
mentation and  accuracy  of  the  DPFT  method, 
which  is  based  on  the  transfer  function,  is  pro- 
posed. In  treatments  concerning  real  data,  the  ab- 
sence of  exact  reference  values  makes  it  difficult  to 
discriminate  between  methods.  It  was  decided, 
therefore,  to  use  data  generated  by  a  known  model, 
whose  inputs  and  outputs,  as  well  as  the  intermedi- 
ate data  such  as  accurate  rainfall  amount  and  the 
transfer  function,  are  known.  Using  accurate  input 
and  output  data  the  most  appropriate  algorithms, 
as  well  as  the  sensitivity  of  the  method  to  various 
types  of  context  or  errors,  was  assessed.  (Author's 
abstract) 
W90-01133 
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Group  7C — Evaluation,  Processing  and  Publication 


USE  OF  SOU.  MOISTURE  STATE  INDICA- 
TORS IN  A  RAINFALL-RUNOFF  MODEL 
(UTILISATION  DTNDICATEURS  DE  L'ETAT 
HYDRIQUE  DU  SOL  DANS  UN  MODELE 
PLUIE-DEBIT). 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France). 

C.  Loumagne,  C.  Michel,  and  M.  Normand. 
La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
425-432,  1988.  2  fig,  6  tab,  6  ref.  English  summary. 

Descriptors:  *Model  studies,  *Rainfall-runoff  rela- 
tionships, *Flow  rates,  *Flood  forecasting,  Statisti- 
cal analysis,  Yield  equations,  Soil  water  potential, 
Water  potentials. 

Research  was  conducted  on  the  direct  measure- 
ment of  soil  moisture  for  flow  rate  forecast  models 
following  a  statistical  study  which  demonstrated 
the  full  power  of  soil  moisture  input  with  respect 
to  the  yield  function.  The  results  using  a  conceptu- 
al model  with  tanks  simulating  a  continuous  chron- 
icle of  an  end  time  step  flow  are  discussed.  The 
results  confirm  the  benefits  of  introducing  soil 
moisture  or  water  potential  data  in  the  place  of 
evaporation.  (Author's  abstract) 
W90-01134 


COMOD:  SELECTOR  SOFTWARE  FOR  DIF- 
FUSING WAVE  MODELS  AND  THEIR  CHAR- 
ACTERISTICS (C.O.M.O.D.:  LOGICIEL  DE 
CHOIX  DE  MODELES  D'ONDES  DIFFU- 
SANTES  ET  DE  LEURS  CARACTERISTIQUES). 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 

C.  Bocquillon,  and  R.  Moussa. 
La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
433-437,  1988.  6  fig,  1  tab,  6  ref.  English  summary. 

Descriptors:  *Computer  programs,  *Flood  rout- 
ing, *Model  studies,  Algorithms,  Flood  waves, 
Errors,  Mathematical  equations,  Floods. 

Flood  routing  in  rivers  generally  has  the  character- 
istic of  a  diffusing  wave  (negligible  acceleration 
terms  in  Saint-Venant's  equations).  Many  methods 
exist  to  solve  these  equations.  The  choice  of  a 
method,  time  and  space  steps  to  be  retained  depend 
on  many  factors:  the  form  of  the  upstream  flood, 
the  complexity  of  the  hydrographical  network,  the 
structures  of  river  ponds,  the  location  of  measure- 
ment stations  and  the  recording  step.  The  opti- 
mized choice  interactive  program  concerning  the 
diffusing  wave  method  (COMOD)  guides  the  user 
in  his  choices  and  specifies  the  error  introduced  by 
the  retained  computation  algorithm.  (Author's  ab- 
stract) 
W90-01135 


COMPUTERIZATION  OF  THE  BACHET 
METHOD  (INFORMATISATION  DE  LA 
METHODE  BACHET). 

Laboratoire      National      d'Hydraulique,      Chatou 

(France). 

J.  Miquel,  and  A.  Lebosse. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 

439-443,  1988.  3  fig.  English  summary. 

Descriptors:  *Hydrograph  analysis,  "Computer 
programs,  *Flood  hydrographs,  *Hydrographs, 
Bachet  method,  Transfer  function. 

With  a  view  to  simplifying  the  use  of  the  Bachet 
Method,  an  interactive  software  has  been  designed 
which  allows  for  the  adjustment  or  testing  of  the 
method  on  a  series  of  flood  hydrographs.  The 
computerization  of  simple  geometrical  construc- 
tions depends  on  the  construction  principles  of  the 
Bachet  rules.  The  adjustment  consists  of  evaluating 
two  functions  known  as  the  'Attenuation  Cord' 
and  'Transfer  Time',  which  can  be  carried  out 
either  on  natural  hydrographs  or  converted  hydro- 
graphs.  During  the  test,  the  first  function  converts 
an  upstream  hydrograph  into  an  attenuated  hydro- 
graph,  then  the  second  function  converts  this  at- 
tenuated hydrograph  into  a  downstream  hydro- 
graph.  The  cases  concerning  these  confluents  are 
currently  not  dealt  with.  (Author's  abstract) 
W90-01136 


PROPAGATION     OF     FLOODS     Willi     THE 

CONSTRAINED      LINEAR      SYSTEM      (CLS). 

REAL  TIME   APPLICATION   IN   THE  FORE 

CAST   INFORMATION    SYSTEM    (PROPAf.A 

TION  DES  CRUES  AVEC  LE  CONSTRAINED 

LINEAR   SYSTEM   (CLS):   APPLICATION   EN 

TEMPS  REEL  DANS  LE  SYSTEME  INFORMA- 

TIQUE  DE  PREVISION). 

LHF,    6,    Rue    de    Lorraine,    38130    Echirolies, 

France. 

M.  Erlieh 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 

445-450,  1988.  6  fig,  1  tab,  6  ref.  English  summary 

Descriptors:  *Flood  forecasting,  'Hydrologic 
models,  'Model  studies,  'Floods,  'Constrained 
linear  system,  Niger  River,  Algorithms,  Transfer 
function.  Comparison  studies. 

A  model  constructed  with  the  constrained  linear 
system  (CLS)  is  derived  from  a  systematic  ap- 
proach based  on  the  evaluation  of  the  transfer 
function  between  several  hydrologic  inputs  and 
one  output  in  the  form  of  a  linear  relation.  A 
general  description  of  the  model  is  given,  taking 
into  account  of  the  linearities  of  a  hydrological 
system,  and  real  time  application  (modeling  of 
residues,  degraded  mode).  Four  CLS  models  were 
studied  during  the  construction  phase  of  the  HY- 
DRONIGER  project  in  the  middle  section  of  the 
Niger  River.  The  models  varied  in  the  number  of 
constraints  Model  Ml,  no  constraints;  model  M2, 
only  positive  constraints;  Model  M3,  two  types  of 
constraints,  non-negative  and  continuous;  and 
Model  M4,  the  same  as  Model  M2  but  with  an 
option  for  autoregressive  modeling  of  the  outflow. 
The  CLS  model  gave  comparable  results  to  those 
of  the  Muskingum  model  when  applied  to  the  same 
section  of  the  Niger.  (Peters-PTT) 
W90-01137 


QUANTITATIVE  RAINFALL  FORECAST  (PRE- 
VISION QUANTITATIVE  DES  PRECIPITA- 
TIONS). 

Meteorologie  Nationale,  Paris  (France).  Div.  Pre- 
vision. 
Y.  Veyrier. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6,  p 
451-456,  1988.  3  fig,  2  tab,  5  ref.  English  summary. 

Descriptors:  'Computer  programs,  'Model  studies, 
♦Weather  forecasting,  'France,  PERIDOT  model. 
Meteorology. 

The  state  of  quantitative  rainfall  forecasting  at  the 
French  State  Meteorological  Observatory  is  re- 
viewed. The  forecast  system  is  briefly  described, 
with  special  emphasis  on  the  characteristics  of 
rainfall.  Several  follow  up  and  quality  control  re- 
sults of  the  numerical  amounts  of  rainfall,  mainly 
derived  from  the  PERIDOT  mesoscale  model, 
which  was  put  into  operation  in  1985,  are  specified. 
It  demonstrates  a  potential  which  opens  new  per- 
spectives for  these  types  of  forecasts.  Rainfall  sim- 
ulations using  the  PERIDOT  model  are  reported 
both  for  France  and  the  U.S.  (Peters-PTT) 
W90-01138 


HIGH-RESOLUTION  PROFILES  OF  TEMPER- 
ATURE AND  DISSOLVED  OXYGEN  IN  A 
RIVER. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Physics. 

J.  G.  Steele. 

Hydrobiologia  HYDRB8,  Vol.  179,  No.  1,  p  17-24, 

July  21,  1989.  8  fig,  9  ref. 

Descriptors:  'Water  quality,  'Monitoring,  'Estu- 
aries, 'Network  design,  'Temperature,  'Dissolved 
oxygen,  'Tidal  rivers,  'River  forecasting,  'Flow 
profiles,  Stream  profiles,  Conductivity,  Australia, 
Current  meters. 

Longitudinal  profiles  of  water  quality  along  a  well- 
mixed  tidal  river  are,  ideally,  based  on  simultane- 
ous measurements  at  fixed  stations  distributed 
along  the  river.  The  resolution  of  the  profiles  is 
limited  by  the  density  of  the  stations.  However,  for 
a  given  number  of  stations  the  resolution  is  greatly 
increased  if  water  quality  data  can  be  extrapolated 
upstream  and  downstream  of  the  stations,  making 


use  of  velocity  data;  the  resolution  is  then  deter- 
mined by  the  density  of  the  extrapolated  data 
point,  which  may  be  an  order  of  magnitude  higher 
than  the  density  of  the  stations  A  15-km  length  of 
river  was  investigated  using  5  current  meters 
equipped  to  measure  depth,  temperature,  conduc- 
tivity and  dissolved  oxygen  Data  were  recorded 
simultaneously  every  10  minutes  When  the  aver- 
age cross-sectional  speed  was  0  25  m/sec  (typical 
of  tidal  conditions;,  the  extrapolated  data  points 
were  150  m  apart,  so  the  resolution  of  the  resulting 
profiles  (7  per  kilometer)  was  much  higher  than 
that  of  the  stations  alone  (0  3  per  kilometer).  The 
extrapolation  process  required  a  means  of  deducing 
the  average  cross-sectional  speed  from  the  speed 
measured  at  a  given  station  The  key  to  this  was 
provided  by  temperature  data  recorded  during  the 
onset  of  a  spate,  when  tidal  flow  was  suspended 
and  the  average  cross-sectional  speed  was  uniform- 
ly about  0  75  m/sec  at  four  of  the  stations  Profiles 
of  temperature  and  dissolved  oxygen  were  generat- 
ed by  this  method;  the  resolution  was  about  2  data 
points/km  during  the  onset  of  the  spate,  and  6 
points/km  during  tidal  flow.  (Author's  abstract) 
W90-01152 


HYDRAULIC  CALCULATION  OF  FREE-FLOW 
EDDY  SPILLWAYS. 

A.  L.  Zuikov,  and  G  A.  Chepaikin. 
Hydrotechmcal  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  648-652,  May  1989.  2  fig,  6  ref  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  25-28,  November  1988. 

Descriptors:  'Flow  characteristics,  'Eddies, 
'Spillways,  'Hydraulic  properties.  'Pressure  head, 
'Fluid  mechanics,  Mathematical  studies,  Mathe- 
matical equations,  Flow  velocity,  Hydraulic  loss. 

One  of  the  promising  directions  for  reducing  the 
cost  and  increasing  the  reliability  of  high-head 
spillways  is  the  use  of  eddy  systems  in  which  the 
flow  is  swirled  in  the  outlet  section  Swirling  of  the 
flow  increases  the  pressure  on  the  walls  of  the 
waterway  as  a  result  of  the  effect  of  centrifugal 
forces;  simultaneously,  the  wall  velocities  decrease, 
which  substantially  improves  the  cavitation  condi- 
tions on  the  linings.  The  characteristics  of  the 
hydraulic  calculations  of  free-flow  eddy  spillway 
systems  are  examined.  Calculation  of  the  main 
dimensions  of  the  gate  and  swirl  chamber,  as  well 
as  of  the  main  characteristics  of  the  swirled  flow  at 
the  entrance  to  the  outlet  conduit  in  the  case  of  a 
horizontal  layout  of  the  spillway  reduces  to  the 
solutions  of  three  equations:  conservation  of 
energy,  of  momentum,  and  of  continuity.  The  the- 
oretical analysis  and  prediction  of  the  characteris- 
tics and  operating  conditions  of  free-flow  eddy 
spillways  also  takes  into  account  the  size  and  shape 
of  the  waterway,  hydraulic  losses  of  energy  in  the 
influent  conduits,  regulating  gates,  and  due  to  wall 
friction.  The  derived  analytical  formulas  and  rela- 
tions enable  calculation  of  the  geometric  param- 
eters of  the  spillways,  flow  regime,  and  character- 
istics of  the  flow  in  them  in  conformity  with  given 
values  of  the  head  and  discharge.  The  calculations 
confirm  that  in  free-flow  eddy  spillways,  the 
excess  kinetic  energy  of  the  discharge  is  effectively 
dissipated  due  to  an  increase  of  hydraulic  losses 
during  swirling  of  the  flow  along  the  length  of  the 
outlet  conduit.  The  calculations  agree  well  with 
the  experimental  data  and  can  be  recommended  for 
practical  use  when  designing.  However,  they  do 
not  eliminate  the  need  for  laboratory  hydraulic 
investigations  of  the  selected  design  variant  of  the 
free-flow  eddy  spillway.  (Friedmann-PTT) 
W90-01201 


OPTIMAL  VOLUMETRIC  AND  ECONOMIC 
GROUNDWATER  MINING  FOR  THE  ARKAN- 
SAS GRAND  PRAIRIE. 

Utah   State  Univ.,   Logan.   Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01218 


TREATMENT     OF     SPATIALLY     VARIABLE 
GROUNDWATER    LEVELS    IN    ONE-DIMEN- 
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SIONAL        STOCHASTIC        UNSATURATED 
WATER-FLOW  MODELING. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-01219 


ASSESSMENT  OF  DYNAMIC  MODELS  FOR  A 
HIGH  RATE  ANAEROBIC  TREATMENT 
PROCESS. 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For   primary   bibliographic   entry   see   Field    5D. 
W90-01232 


OPTIMIZATION  OF  THE  EWENS/CASWELL 
NEUTRAL  MODEL  PROGRAM  FOR  COMMU- 
NITY DIVERSITY  ANALYSIS. 

British  Museum  of  Natural  History,  London  (Eng- 
land). Biometric  Section. 
N.  Goldman,  and  P.  J.  D.  Lambshead. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
50.  No.  3,  p  255-261,  January  2,  1989.  2  fig,  12  ref, 
append. 

Descriptors:  *Limnology,  *Ecology,  *Model  stud- 
ies, "Computer  models,  'Mathematical  models, 
Benthic  ecology,  Community  diversity  analysis, 
Computer  programs. 

The  neutral  model  program  of  Ewens  was  intro- 
duced into  ecology  by  Caswell  and  has  become  a 
useful  tool  for  benthic  ecology.  However,  the  pro- 
gram as  written  by  Ewens  was  not  developed  for 
high  speed  or  low  memory  requirements,  as  these 
factors  were  not  apparently  a  significant  problem 
with  the  size  of  data  sets  used  in  population  genet- 
ics. Computer  memory  and  speed  restrictions  often 
become  significant  with  ecological  data.  This 
paper  reports  on  an  improved  version  of  Ewens' 
program,  suitable  for  microcomputers.  The  new 
version  has  been  optimized  for  both  speed  and 
memory  requirement.  The  program  calculates  H' 
(Shannon  diversity  Index),  E(H')  (expected  H'  for 
a  neutral  sample),  SD(H')  (standard  deviation  of 
E(H')  and  V  (number  of  standard  deviations  H'  is 
from  E(H').  A  statistical  test  of  neutrality  is  possi- 
ble, under  the  assumption  that  HYlog(k)  has  a  beta 
distribution.  The  program  calculates  the  appropri- 
ate F-statistic,  together  with  its  (non-integer)  de- 
grees of  freedom.  The  improved  program  allows 
most  practical  problems  to  be  analyzed  routinely, 
with  acceptable  run-times.  For  example,  a  40  x  400 
data  set  which  was  a  realistic  limit  on  microcom- 
puters now  runs  in  under  30  s.  This  greatly  en- 
hances the  utility  of  neutral  model  analysis  as  the 
method  of  choice  for  diversity  analysis,  even  with 
the  largest  practically  possible  data  sets.  (Sand- 
PTT) 
W90-01326 


ANALYSIS  AND  EVALUATION  OF  A 
WASTEWATER  TREATMENT  PLANT  MODEL 
BY  STOCHASTIC  OPTIMIZATION. 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D 
W90-01336 


PRESENT  CLIMATE  AND  GLACIATION   OF 
WESTERN  MONTANA,  U.S.A. 

Montana  State  Univ.,   Bozeman.   Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01338 


POLLUTANT  WASHOFF  UNDER  NOISE-COR- 
RUPTED RUNOFF  CONDITIONS. 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01349 


MODELS  OF  THE  DEVELOPMENT  OF  SNOW 
MANTLE  AND  OF  SNOWMELT  (MODELES 
D'EVOLUTION  DU  MANTEAU  NIVAL  ET  DE 
LA  FONTE  DES  NEIGES). 


Hydro-Quebec,  Montreal.  Service  Production. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01362 


STATISTICAL  LONG-RANGE  TRANSPORT 
MODEL  FOR  SIMULATION  OF  WET  SUL- 
PHATE DEPOSITION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01363 


LEACHATE:    PRODUCTION    AND    CHARAC- 
TERIZATION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01367 


COMPARATIVE  STUDY  OF  THREE  DYNAM- 
IC ACTIVATED  SLUDGE  MODELS  (ETUDE 
COMPARATIVE  DE  TROIS  MODELES  DYNA- 
MIQUES  DE  BOUES  ACTIVEES). 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For   primary   bibliographic   entry   see   Field   5D. 

W90-01369 


MAPPING  REGIONAL  FOREST  EVAPOTRAN- 
SPIRATION  AND  PHOTOSYNTHESIS  BY 
COUPLING  SATELLITE  DATA  WITH  ECO- 
SYSTEM SIMULATION. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
For   primary   bibliographic   entry   see   Field   2D. 
W90-01371 


DETERMINATION  OF  THE  EXPONENTIAL 
UNSATURATED  HYDRAULIC  CONDUCTIVI- 
TY FUNCTION  BY  PARAMETER  IDENTIFI- 
CATION. 

Agricultural  Univ.  of  Warsaw  (Poland).  Dept.  of 

Land  Reclamation. 

For   primary   bibliographic   entry   see   Field    2G. 

W90-01392 


SEMI-AUTOMATIC  METHOD  TO  QUANTIFY 
AND  IDENTIFY  ZOOPLANKTON. 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01402 


COMPUTER  CODE  FOR  THE  CALCULATION 
OF  THE  RELATIVE  TRANSMISSIVITY  DIS- 
TRIBUTION IN  AN  AQUIFER  FOR  STEADY 
STATE  GROUNDWATER  LEVELS. 

Orange   Free    State    Univ.,    Bloemfontein   (South 

Africa).  Inst,  for  Groundwater  Studies. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01404 


TEMPERATURE  DATA  AVAILABLE  ON  THE 
DEPARTMENT  OF  WATER  AFFAIRS'  CHEMI- 
CAL DATA  BASE. 

Hydrological     Research     Inst.,     Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-01407 


COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE, MOROCCO  1988. 

Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  306  p. 
Edited  by  D.  Ouazar,  C.  A.  Brebbia,  and  V.  de 
Kosinsky. 

Descriptors:  "Hydraulics,  "Model  studies,  "Com- 
puter models,  "Hydrology,  "Aquifers,  "Ground- 
water movement,  "Geohydrology,  "Water  man- 
agement, Deterministic  models,  Stochastic  models, 
Stochastic  process,  Probabilistic  process. 

This  volume  contains  papers  related  to  computa- 
tional hydrology  submitted  to  the  1st  International 


Conference  in  Africa  on  Computer  Methods  and 
Water  Resources,  held  at  Rabat,  Morocco,  March 
14-18th,  1988.  The  papers  discuss  advanced  com- 
putational techniques  developed  for  the  efficient 
utilization  of  water  resources,  particularly  useful  to 
developing  countries  as  they  can  provide  a  way  of 
optimizing  their  resources.  Six  areas  are  covered: 
groundwater  and  aquifer  modeling,  computational 
hydraulics,  computational  hydrology,  computer 
aided  engineering  in  water  resources,  computation- 
al transport  phenomena,  and  water  quality,  plan- 
ning and  management.  Included  are  contributions 
on  deterministic  and  stochastic  modeling,  risk  anal- 
ysis in  normal,  arid  and  semi-arid  lands,  subsurface 
hydrology  and  urban  hydrology  modeling.  Some 
papers  are  related  to  the  development  of  software 
codes  and  their  applications.  (See  W90-01410  thru 
W90-01431)  (Freidman-PTT) 
W90-01409 


EFFECTS  OF  THE  LENGTH  OF  RECORD  ON 
ESTIMATES  OF  ANNUAL  AND  SEASONAL 
PRECIPITATION. 

Nevada    Univ.    System,    Las    Vegas.    Water    Re- 
sources Center. 
R.  H.  French. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  3-13,  2  fig, 
2  tab,  10  ref.  DOE  Contract  DE-AC08- 
85NV10384. 

Descriptors:  "Semiarid  lands,  "Precipitation,  "Rain 
gages,  "Meteorological  data  collection,  "Deserts, 
Data  collections,  Groundwater  recharge,  Aquifers, 
Nevada. 

The  effect  of  adding  approximately  six  years  of 
data  to  a  precipitation  data  base  consisting  of 
eleven  gages  on  the  Nevada  Test  Site,  Nevada, 
was  examined.  It  is  concluded  that  one  effect  of 
lengthening  the  period  of  record  at  typical  desert 
precipitation  gaging  sites  can  be  a  significant 
change  in  the  estimate  of  potential  groundwater 
recharge.  In  addition,  six  of  the  eleven  sites  used  in 
this  study  exhibit  a  trend  toward  increasing  annula 
and  seasonal  precipitation  and  increasing  variabili- 
ty of  summer  season  precipitation.  Such  a  trend 
can  have  significant  effects  on  both  water  re- 
sources management  and  erosion  control.  (See  also 
W90-01409)  (Author's  abstract) 
W90-01410 


GENERATION  OF  SYNTHETIC  RAINFALL 
SEQUENCES  OF  MULTIPLE  STATIONS 
USING  THE  ANALYSIS  OF  VARIANCE 
MODEL. 

Universidade  Federal  da  Paraiba,  Campina  Grande 
(Brazil).  Dept.  of  Civil  Engineering. 
V.  S.  Srinivasan,  and  H.  P.  Gomes. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  37-49,  5 
fig,  5  tab,  8  ref. 

Descriptors:  "Model  studies,  "Analysis  of  variance, 
"Rainfall,  "Semiarid  lands,  "Meteorological  data 
collection,  "Rain  gages,  Statistical  models,  Hydro- 
logic  models,  Networks,  Brazil. 

A  synthetic  generation  model  for  obtaining  the 
daily  precipitation  series  for  various  stations  within 
a  single  watershed  is  presented.  The  representative 
basin  of  Oscar  Barro  sin  the  semi-arid  region  of  the 
northeast  of  Brazil  with  its  precipitation  network 
data,  observed  between  1970  and  1976,  were  used 
for  this  purpose.  The  precipitation  sequence  for 
each  of  the  rain  gage  stations  was  derived  from  the 
application  of  the  analysis  of  variance  technique 
with  two-way  classification.  The  mean  precipita- 
tion of  the  day  over  the  basin  itself  was  obtained 
by  sampling  a  Gamma  distribution  that  was  fitted 
to  the  observed  values.  The  generated  sequences 
were  found  to  conserve  well  the  statistical  proper- 
ties of  the  observed  series.  (See  also  W90-01409) 
(Author's  abstract) 
W90-01413 
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DEVELOPMENT   OF   A    MODEL    FOR    PRO- 
DUCTION OK  WATER  TRANSFER  IN  A  SEMI- 
ARID    ZONE    IN    TUNISIA    (ELABORATION 
D'UN  MODELE  DE  PREDICTION  DU  TRANS- 
FERT  HVDRIQUE  SOUS  JACHERE  DANS  LES 
ZONES  SEMI-ARIDES  DE  LA  TUNISIE). 
Institut  National  Agronomique  de  Tunis  (Tunisia). 
Centre  de  Gestion  des  Ressourees  en  Eau. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-01415 


ESTIMATION  OF  RIVER  FLOOD  DIS- 
CHARGES USING  THE  COMPUTER  PRO- 
GRAM HYFA. 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-01416 


COMPUTER      MODELS      OF     CATCHMENT 
RUNOFF. 

Krakow  Technical  Univ.  (Poland).  Inst,  of  Water 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-01418 


COMPUTER  MODEL  FOR  PREDICTING 
RUNOFF  FROM  A  BENCH  TERRACED 
FIELD. 

Central  Soil  and  Water  Conservation  Research  and 

Training  Inst.,  Dehra  Dun  (India). 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01419 


ORIENTED  COMPUTER  APPROACHES  OF 
NORMAL  ERROR  DISTRIBUTION. 

Agriculture  and  Water  Resources  Research 
Centre,  Baghdad  (Iraq).  Dept.  of  Water  Resources. 
H.  A.  Hassan,  and  R.  H.  Hadi. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  117-129,  1 
fig,  7  tab,  6  ref. 

Descriptors:  'Statistics,  'Computer  programs, 
'Computer  models,  'Hydrologic  models,  'Hydro- 
logic  properties,  'Stochastic  models,  Probability 
distribution,  Model  studies,  Mathematical  models. 

Two  mathematical  computerized  models  in  basic 
and  PL/I  languages  are  presented  as  a  direct  solu- 
tion for  a  normal  probability  distribution,  which  is 
widely  used  in  hydrological  problems.  The  first 
model  (BETA),  which  represents  a  two-tail  test,  is 
dealing  with  the  probability  of  non-exceedance. 
The  output  of  this  model  is  the  area  under  the 
curve  of  normal  distribution  bounded  between  (-Z) 
and  (  +  Z)  standard  scores.  The  second  model, 
ALPHA,  deals  with  the  probability  of  exceedance, 
or  the  area  under  the  tail  of  normal  distribution 
curve  bounded  between  (  +  Z)  and  infinity.  The 
output  of  these  models  was  tested  for  different 
values  of  Z  and  proved  to  be  of  highly  significant 
fitability  with  the  original  values  in  standard  tables. 
(See  also  W90-01409)  (Author's  abstract) 
W90-01420 


TRANSFORMATION  OF  SURGE  WAVES  IN  A 
WATER  COURSE  (TRANSFORMATION 
D'ONDES  DE  CRUE  DANS  UNE  RETENUE). 

Gdansk  Technical  Univ.  (Poland).  Lab.  of  Hydrau- 
lic Construction. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-01421 


PREDICTION    OF   CYCLIC   RAINFALL   AND 
STREAMFLOW. 

University   of  the    Witwatersrand,   Johannesburg 
(South    Africa).    Water    Systems    Research    Pro- 
gramme. 
For  primary  bibliographic  entry  see  Field  2B. 

W90-01422 


URBAN      HYDROLOGY      PROCESSES     AND 
MODELING. 


Purdue  Univ.,  Lafayette,  IN   School  ol  Civil  Engi 

neering. 

For  primary  bibliographic  entry  sec  1  ieU  4< 

W90-0I423 


STOCHASTIC  METHODS  AND  RELIABILITY 
ANALYSIS  IN  WATER  RESOURf  I 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 
B.  C.  Yen. 

IN:  Computer  Methods  and  Water  Resources 
First  International  Conference,  Morocco,  1988 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  183-198,  1 
fig,  3  tab,  15  ref. 

Descriptors:  'Stochastic  process,  'Stochastic 
models,  'Hydrologic  models,  'Model  studies, 
'Water  management,  'Rainfall-runoff  relation- 
ships. Water  conveyance,  Flood  forecasting,  Rain- 
fall impact,  Hydrologic  properties. 

Considerable  progress  has  been  made  in  recent 
years  on  two  of  the  probability  based  subjects  in 
water  resources.  Many  stochastic  methods  have 
been  developed  for  data  generation,  forecasting 
and  simulation.  Likewise,  new  techniques  have 
been  proposed  for  comprehensive  evaluation  of  the 
reliability  of  water  systems,  accounting  for  not 
only  the  occurrence  frequency  of  rainfall  or  flood 
but  also  other  contributing  factors.  A  general  view 
of  stochastic  methods  and  reliability  analysis  is 
presented.  The  methods  of  first-order  second- 
moment  risk  analysis  are  recently  developed,  pow- 
erful tools  for  estimating  the  total  or  component 
risks  of  a  system.  (See  also  W90-01409)  (Author's 
abstract) 
W90-01424 


MODEL  OF  VECTOR  TIME  SERIES  WITH 
BINARY  COMPONENTS  FOR  APPLICATIONS 
IN  CLIMATOLOGY  (SUR  UN  MODELE  DE 
SERIE  CHRONOLOGIQUE  VECTORIELLE  A 
COMPOSANTES  BINNAIRES  EN  VUE  D'AP- 
PLICATIONS  EN  CLIMATOLOGIE). 
Mohammed-5  Univ.,  Rabat  (Morocco).  Dept.  de 
Mathematiques. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01425 


METHOD  OF  SELECTING  SUBSET  AUTOR- 
EGRESSIVE  TIME  SERIES  MODELS. 

Tamkang  Univ.,   Taipei  (Taiwan).   Dept.  of  Hy- 
draulic Engineering. 
G.  H.  Yu,  and  Y.  C.  Lin. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  219-230,  1 
fig,  6  tab,  9  ref. 

Descriptors:  'Model  studies,  'Time  series  analysis. 
'Regression  analysis,  'Hydrologic  models,  Mathe- 
matical studies,  Data  processing,  Data  interpreta- 
tion. 

Recently,  a  wide  class  of  subset  autoregressive 
models,  denoted  by  SAR  in  brief,  has  been  pro- 
posed by  several  researchers.  However,  the  estima- 
tion of  subset  autoregressive  time  series  has  been  a 
difficult  problem  because  of  the  large  number  of 
possible  alternative  models  involved.  The  problem 
of  identifying  an  appropriate  subset  autoregressive 
model  to  represent  a  time  series,  which  may  be  a 
seasonal  one,  is  considered.  A  diagnostic  check  for 
this  model  proposed  by  Hokstad,  using  the  estimat- 
ed cross  correlation  function  between  the  observed 
series  and  the  residuals,  is  modified  and  investigat- 
ed. This  method  is  used  to  study  thousands  of 
synthetic  data  as  well  as  several  real  data.  The 
results  indicate  that  this  method  can  successfully 
detect  the  true  model  for  a  given  time  series.  (See 
also  W90-01409)  (Author's  abstract) 
W90-01426 


STOCHASTIC  SIMULATION  OF  MONTHLY 
AVERAGE  FLOW  FOR  RIVERS  IN  DRY  OR 
SEMI-DRY  CLIMATES  (SIMULATION  STO- 
C'HASTIQUE    DE    DEBITS    MOYENS    MEN- 


SI  J  ELS     DANS     II      (AS     DE     RIVIERES     EN 
(LIMA  I  ABIDE  OL  SEMI-ABIDE). 

ne   (  atholiqtie   de   Louvain,    L^iuvain-la- 
Neuve   (Belgium).    Paculte  des   Sciences  Apph 

quees 

imary  bibliographic  entry  see  Field  2E. 
01427 


METHODOLOGY  FOR  REALTIME  EI.OOIJ 
FORECASTING  USING  STOCHASTIC  RAIN 
I  AEE-RI  noi  I  MODELING. 

Ghent  Rijksuniversiteit  (Belgium;  Lab  of  Hydrol- 
ogy 

P.  A  Troch,  and  F  P  DeTroch 
IN  Computer  Methods  and  Water  Resources 
First  International  Conference,  Morocco.  1988 
Vol.  3,  Computational  Hydrology  Computational 
Mechanics  Publications,  Boston.  1988  p  243-255 
10  fig,  3  tab,  7  ref. 

Descriptors:  'Model  studies,  'Stochastic  models 
'Rainfall-runoff  relationships.  'Flood  forecasting 
•Hydrologic  models,  Catchment  areas,  Geomor 
phology,  Flood  peak.  Flood  discharge,  Runoff 
Stochastic  process.  Statistical  analysis.  Dynamic 
programming.  Model  testing.  Rainfall  impact 

When  faced  with  the  problem  of  developing  a  real- 
time flood  forecasting  model,  the  geomorphologi- 
cal  characteristics  of  the  river  basin  that  influence 
the  system  dynamics  have  to  be  considered.  The 
geomorphological  characteristics  of  the  rivet 
Meuse  at  Liege,  Belgium  (basin  area:  approximate- 
ly 20,000  sq  km)  are  such  that  this  river  can  be 
categorized  as  a  pluvial  river,  in  that  during  heavy 
rain,  the  water  can  rise  to  a  high  level  in  a  very 
short  time.  These  considerations  concerning  the 
dynamics  of  the  catchment  forces  basing  the  real- 
time flood  forecasting  model  largely  on  rainfall- 
runoff  modeling.  The  methodology  used  to  identi- 
fy the  rainfall-runoff  relationship  for  several  sub- 
catchments  of  the  river  Meuse  upstream  Liege  is 
described.  A  stochastic  empirical  approach  is  fol- 
lowed to  obtain  linear  transfer  function-noise 
(TFN)  models.  Model  structure  is  characterized 
via  statistical  analysis  (cross-correlation)  and  a 
more  objective  criterion,  called  BIC  (Bayesian  In- 
formation Criterion).  The  model  parameters  are 
estimated  using  the  IV-AML  algorithms  (Instru- 
mental Variable-Approximate  Maximum  Likeli- 
hood). The  performance  of  this  modeling  tech- 
nique is  illustrated  by  two  of  the  subcatchments 
under  study,  the  Ourthe  at  Hamoir  and  the  Less  at 
Gendron.  (See  also  W90-01409)  (Author's  abstract) 
W90-01428 


STOCHASTIC  MODELING  OF  THE  DAILY 
FLOWS  IN  THE  RIVER  CRATI,  SOUTHERN 
ITALY. 

Universita  di  Reggio  Calabria,  Cosenza  (Italy). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-01429 


REGIONAL  FLOOD  DISTRIBUTION  MODEL 
FOR  SKEWED  DATA. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01430 


EXTRAORDINARY  INFORMATION  IN  PROB- 
ABILITY ESTIMATION  METHOD  OF  FLOOD 
FREQUENCY  ANALYSIS:  MONTE  CARLO  RE- 
SULTS. 

Chengdu     Univ.     of    Science     and     Technology 
(China).  Dept.  of  Hydraulic  Engineering. 
Y.  P.  Zhang. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  3,  Computational  Hydrology.  Computational 
Mechanics  Publications,  Boston.  1988.  p  287-306,  6 
fig,  10  ref. 

Descriptors:  'Hydrologic  data,  'Flood  frequency, 
'Flood  forecasting,  'Estimating  equations,  'Proba- 
bility distribution.  'Stochastic  process,  'Monte 
Carlo  method.  Mathematical  studies,  Probabilistic 
process,  Precision. 
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A  new  definition  of  extraordinary  information  is 
given  on  the  basis  of  the  principle  or  probability 
estimation  in  flood  frequency  analysis  suggested  by 
the  author.  In  consideration  of  the  universal  plot- 
ting position  formula,  which  is  unbiased  in  terms  of 
probability  direction,  and  the  corresponding  root- 
mean-square  error  of  the  exceedance  probability 
estimates,  it  is  pointed  out  that  simulataneously 
making  use  of  both  extraordinarily  large  and  small 
values  with  the  proposed  probability  estimation 
method  is  frequency  analysis  will  actually  make 
the  capacity  of  the  original  data  information  en- 
larged, and  accordingly,  the  efficiency  of  probabil- 
ity estimates  raised,  playing  a  relatively  substantial 
and  balancing  role  for  improving  the  accuracy  of 
the  result.  It  should  be  noted,  however,  that  this 
generally  plays  an  insignificant  role  for  improving 
the  efficiency  of  the  parameter  estimates.  There  is 
no  good  in  improving  unbiasedness  of  either  pa- 
rameter or  probability  estimates,  especially  in  the 
case  of  putting  the  extraordinarily  large  in  use 
only.  Therefore,  it  is  suggested  to  reveal  in  prac- 
tice the  order  information  hidden  by  all  of  the 
extraordinary  information,  including  both  high  and 
low,  making  use  of  them  in  probability  estimation 
method  of  frequency  analysis.  (See  also  W90- 
31409)  (Author's  abstract) 
W90-01431 


EFFECTS  OF  WHOLE-TREE  CLEARCUTTING 
ON  STREAMFLOW  CAN  BE  ADEQUATELY 
ESTIMATED  BY  SIMULATION. 

Volheastern  Forest  Experiment  Station,  Durham, 

SH.  Forestry  Sciences  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

A'90-01485 


SIMULATION  OF  EFFECTS  OF  FOREST 
3ROWTH  ON  WATER  YIELD  WITH  A  DY- 
NAMIC PROCESS-BASED  USER  MODEL. 

"Jatal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

~or  primary  bibliographic  entry  see  Field  4C. 

V90-01486 


EXTRAPOLATION  OF  RESEARCH  RESULTS 
1Y  DETERMINISTIC  MODELS. 

Warsaw   Univ.   (Poland).   Faculty   of  Geography 

nd  Regional  Studies. 

?or  primary  bibliographic  entry  see  Field  2A. 

V90-01487 


ilMULATION  OF  WATER  FLOW  AND  SOIL 
EROSION  PROCESSES  WITH  A  DISTRIBUT- 
ED PHYSICALLY-BASED  MODELLING 
SYSTEM. 

)ansk  Hydraulisk  Inst.,  Hoersholm. 

ror  primary  bibliographic  entry  see  Field  2J. 

V90-01488 


ANALYSIS  OF  STORMFLOW  AND  ITS 
OURCE  AREA  EXPANSION  THROUGH  A 
IMPLE  KINEMATIC  WAVE  EQUATION. 

west  and  Forest  Products  Research  Inst.,  Kyoto 

lapan).  Kansai  Branch. 

:or  primary  bibliographic  entry  see  Field  2A. 

V90-01489 


1UNOFF    VARIABILITY:    A    GLOBAL    PER- 
PECTIVE. 

lelbourne  Univ.,   Parkville  (Australia).  Dept.  of 

-ivil  Engineering. 

or  primary  bibliographic  entry  see  Field  2E. 

/90-01538 


VALUATION  OF  RUNOFF  CHANGES  IN 
HE  LABE  RIVER  BASIN  BY  SIMULATING 
HE  PRECIPITATION-RUNOFF  PROCESS. 

-eskoslovenska  Akademie  Ved,   Prague.   Hydro- 

leteorological  Inst. 

or  primary  bibliographic  entry  see  Field  2E. 

/90-01543 


ALEOHYDROLOGIC        STUDIES 
ROXY  DATA  AND  OBSERVATIONS. 


USING 


Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01547 


LONG  WATER  BALANCE  TIME  SERIES  IN 
THE  UPPER  BASINS  OF  FOUR  IMPORTANT 
RIVERS  IN  EUROPE-INDICATORS  FOR  CLI- 
MATIC CHANGES. 

Service  Hydrologique  National,  Bern  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  2A. 
W90-01556 


ANALYSIS  OF  PATTERNS  IN  A  PRECIPITA- 
TION TIME  SEQUENCE  BY  ORDINARY 
KALMAN  FILTER  AND  ADAPTIVE  KALMAN 
FILTER. 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Hydrau- 
lic Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01557 


IDENTIFICATION    OF    RECENT    RAINFALL 
FLUCTUATIONS  IN  THE  PHILIPPINES. 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Hydrau- 
lic Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01558 


CONSISTENT  PARAMETER  ESTIMATION  IN 
A  FAMILY  OF  LONG-MEMORY  TIME  SERIES 
MODELS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  R.  Rao,  and  G.-H.  Yu. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  245-253,  3  fig,  2  tab,  6  ref. 

Descriptors:  *Statistics,  *Statistical  methods, 
Time  series  analysis,  *Estimating,  Mathematical 
models,  Least  squares  method,  Spectral  analysis. 

Two  approaches  have  been  proposed  for  estima- 
tion of  parameters  in  fractional  difference  models. 
The  first  estimator  is  based  on  the  least  squares 
method  in  the  frequency  domain.  This  estimator  is 
unbiased  and  consistent  in  the  mean  square  sense. 
The  second  estimator  is  based  on  the  spectral 
characteristics  of  the  model.  These  two  estimators 
are  compared.  The  least-squares  parameter  estima- 
tion method  is  recommended.  The  reason  for  this 
choice  is  that  it  avoids  the  use  of  ad-hoc  assump- 
tions inherent  in  estimation  of  spectra  and  is  much 
simpler  to  use.  (See  also  W90-01537)  (Shidler- 
PTT) 
W90-01559 


TEMPORAL  DISAGGREGATION  OF  MONTH- 
LY RAINFALL  DATA  FOR  WATER  BALANCE 
MODELLING. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01560 


SPACE-TIME    MODELLING    OF    RAINFALL- 
RUNOFF  PROCESS. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-01561 


FOURIER-ARIMA     MODELLING     OF     THE 
MULTIANNUAL  FLOW  VARIATION. 

Cluj-Napoca  Univ.  (Romania).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01562 


MODELING  A  NON-STATIONARY  PROCESS- 
APPLICATION  TO  THE  RAINFALL  DATA  IN 


SEMI-ARID  AREAS,  (MODELISATION  D'UN 
PROCESSUS  NON-STATIONNAIRE-APPLI- 
CATION  A  LA  PLUVIOMETRIE  EN  ZONE 
SEMI-ARIDE). 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
A.  Musy,  and  P.  Meylan. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No 
168,  1987.  p  287-299,  8  fig,  13  ref.  English  summa- 
ry- 
Descriptors:  ""Climatology,  *Rainfall  variability, 
*Model  studies,  *Meteorological  data  collection, 
*Semiarid  lands,  Time  series  analysis,  Design  crite- 
ria, Burkina  Faso,  Sahel. 

The  persistence  of  a  rainfall  deficit  in  the  Sahelian 
area  for  15  yrs  lead  to  doubts  about  the  legitimacy 
of  the  classical  methods  for  the  design  of  construc- 
tion works.  Time  series  showed  an  unstationary 
behavior.  A  technique  is  proposed  for  the  model- 
ing of  a  nonstationary  process  which  is  applied  to 
the  rainfall  data  of  Burkina-Faso.  The  knowledge 
of  the  regional  climatic  trend,  whose  future  evolu- 
tion is  uncertain,  is  required  for  the  use  of  this 
model  for  the  design  of  construction  works.  Some 
possibilities  for  facing  that  difficult  problem  are 
outlined.  (See  also  W90-01537)  (Author's  abstract) 
W90-01563 


MACROSCALE    HYDROLOGIC    MODELS    IN 
SUPPORT  TO  CLIMATE  RESEARCH. 

Institut    fuer    Wasserwirtschaft,    Berlin    (German 

DR.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-01574 


UNSATURATED     FLOW     IN     HYDROLOGIC 
MODELING:  THEORY  AND  PRACTICE. 

For   primary   bibliographic   entry   see   Field   2G. 
W90-01590 


BACKGROUND     CONCEPTS     AND     PRINCI- 
PLES. 

Louvain  Univ.  (Belgium). 

For   primary   bibliographic   entry   see   Field   2G. 

W90-01591 


MULTIPHASE  FLOW  IN  POROUS  MEDIA: 
DESCRIPTION  AT  THE  PORE  AND  MACRO- 
SCOPIC SCALE. 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  Hy- 
draulics and  Hydraulic  Works. 
For   primary    bibliographic   entry   see    Field    2G. 
W90-01592 


INFILTRATION  AND  PONDING. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2G 
W90-01594 


NUMERICAL  SIMULATION  OF  RICHARDS 
EQUATION:  CURRENT  APPROACHES  AND 
AN  ALTERNATE  PERSPECTIVE. 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-01602 


LOSS  RATE  REPRESENTATION  IN  THE  HEC- 
1  WATERSHED  MODEL. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-01603 


COMPARATIVE  EVALUATION  OF  UNSATU- 
RATED FLOW  METHODS  IN  SELECTED 
USDA  SIMULATION  MODELS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
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For    primary   bibliographic   entry   see    Field    2G. 
W90-01604 


UNSATURATED  COMPONENTS  OF  SWATCH: 
A  MULTIPROCESS  WATERSHED  MODEL 
FOR  RUNOFF  GENERATION  AND  ROUTING. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    2G. 

W90-OI605 


SPATIALLY  DISTRIBUTED  MODELLING: 
CONCEPTUAL  APPROACH,  COUPLING  SUR- 
FACE WATER  AND  GROUNDWATER. 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau  (France).  Centre  dTnformation 
Geologique. 

E.  Ledoux,  G.  Girard,  and  G.  de  Marsily. 
IN:   Unsaturated  Flow  in   Hydrologic   Modeling: 
Theory  and  Practice.  Kluwer  Academic  Publish- 
ers, Boston.  1989.  p  435-454,  13  fig,  2  tab,  35  ref. 

Descriptors:  *Soil  water,  *Model  studies,  *Sur- 
face-groundwater  relations,  Groundwater  move- 
ment, Streamflow,  Surface  flow.  Aeration  zone, 
Unsaturated  flow,  Water  table,  Aquifers,  Soil 
water,  Hydrographs,  Coupled  model,  Caramy  wa- 
tershed, France. 

The  joint  modeling  of  surface  and  groundwater 
flows  is  examined  by  presenting  and  describing  the 
MC  (coupled  model)  model.  The  purpose  of  this 
deterministic  physically-based  model  is  to  simulat- 
ed the  behavior  of  available  water  resources  for 
one  or  several  watershed.  The  model  integrates 
surface  flow,  streamflow,  flow  in  the  unsaturated 
zone,  groundwater  flow  and  the  interactions  be- 
tween rivers  and  water  tables.  Its  formulation  and 
its  structure,  especially  its  nested  square  meshes  of 
variable  sizes,  give  a  great  deal  of  flexibility  to  the 
model;  this  facilitates  adaptation  to  variable  model- 
ing scales  and  to  a  wide  range  of  geological,  geo- 
graphical and  climatological  conditions.  An  appli- 
cation of  the  MC  model  on  the  Caramy  watershed 
in  France  is  illustrated.  (See  also  W90-01590)  (Au- 
thor's abstract) 
W90-O16O6 


MULTI-PURPOSE,  MULTI-RESERVOIR  SIM- 
ULATION ON  A  PC. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-01725 


MONTHLY  RESULTS  OF  MEASUREMENTS, 
JULY  1987  (TABLEAUX  MENSUELS  DES  ME- 
SURES). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01731 


MULTICOMPARTMENT  MODEL  OF  SUS- 
PENDED MATTER  TRANSPORT  IN  SURFACE 
BODIES  OF  WATER  (MULTIKOMPARTI- 
MENT-MODELL  FUR  DEN  TRANSPORT  VON 
STOFFEN  IN  OBERFLAECHENGEWAESERN). 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Projektgruppe  Umweltgefaehrdungsponteniale 
von  Chemikalien. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-01775 


SUPRA-NATIONAL  MAPPING  OF  ENVIRON- 
MENTAL NUISANCES  BY  POLLUTANTS  (UE- 
BERREGIONALES  KATASTER  DER  SCHAD- 
STOFFBELASTUNG  DES  BODENS). 

Umwcltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-01790 


DETERMINATION   OF  THE   ACCURACY   OF 
WATER  LEVEL  OBSERVATIONS. 
Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-O1812 


PARAMETERIZATION    OF    SNOW    ALBEDO 
FOR  CLIMATE  MODELS. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01854 


METHOD  FOR  INDEXING  THE  VARIABILI- 
TY OF  ALPINE  SEASONAL  SNOW  OVER 
LARGE  AREAS. 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Geography 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01863 


MODELLING    LARGE    SCALE    EFFECTS    OF 
SNOW  COVER. 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01864 


MODELLING  THE  EFFECTS  OF  AGROTECH- 
NICAL  MEASURES  ON  SPRING  RUNOFF 
AND  WATER  EROSION. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01871 


SIMPLE  SNOWPACK  STRUCTURE  MODEL 
AND  ITS  APPLICATION  TO  MOUNTAIN 
SNOWPACK  PROBLEMS. 

California  State  Univ. -San  Bernadino.  Dept.  of  Ge- 
ography. 
For  primary  bibliographic  entry  see  Field  2C. 

W90-01873 


ANALYSIS  OF  INTERANNUAL  VARIATIONS 
OF  SNOW  MELT  ON  ARCTIC  SEA  ICE 
MAPPED  FROM  METEOROLOGICAL  SATEL- 
LITE IMAGERY. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
For  primary  bibliographic  entry  see  Field  2C. 

W90-01877 


SNOW  COVER  PARAMETER  RETRIEVAL 
FROM  VARIOUS  DATA  SOURCES  IN  THE 
FEDERAL  REPUBLIC  OF  GERMANY. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2C 

W90-01880 


INTEGRATION  OF  DIGITAL  TERRAIN 
MODELS  INTO  GROUND  BASED  SNOW  AND 
RUNOFF  MEASUREMENT. 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01882 


CLASSIFICATION  MODEL  FOR  SPATIAL  ES- 
TIMATION OF  SNOWPACK  VARIABLES 
FROM  SATELLITE  DATA. 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01883 


DISTRIBUTION  OF  SNOW  EXTENT  AND 
DEPTH  IN  ALASKA  AS  DETERMINED  FROM 
NIMBUS-7  SMMR  MAPS  (1982-83). 

National   Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01884 


SLIDING  OF  COLD  ICE  SHEETS. 

Laboratoire   de   Glaciologie   et   Geophysique   de 
I'Environnement,   Saint-Martin   d'Heres  (France). 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01898 


EFFECTS   Ol    Mai  iai    EBOMON   OS   IS 

FLOW  Ol   ICE  SHEETS  AM;  MORPHOI/X; 
OF  THEIR  BEDS 

Akademiya  Nauk  SSSR,  Moscow    I 

For  primary  bibliographic  entry  see  Field  2C 

W90-0I899 


EFFECT    OF    CREVASSES    OS     I  HE    SOI  Al 
HEATING  OF  A  GLACIER  SUSFAC1 

Washington  Univ.,  Seattle    Geophysics  Progran 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01903 


SIMPLE  SIMULATION  OF  ICE-ATMOS 
PHERE-OCEAN-LAND  COUPLING  IS  CU 
MATIC  MODELS. 

National  Center  for  Atmospheric  Research,  Bou 

der,  CO. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-01908 


USE  OF  TRACE  CONSTITUENTS  TO  TES" 
FLOW  MODELS  FOR  ICE  SHEETS  AND  IC1 
CAPS. 

Department    of   Energy,    Mines    and    Resource! 
Ottawa  (Ontario).  Polar  Continental  Shelf  Projecl 
For  primary  bibliographic  entry  see  Field  2C. 
W90-01911 


8.  ENGINEERING  WORKS 
8A.  Structures 


ROLLCRETE  GRAVITY  DAMS  AND  METH 
ODS  OF  ITS  TIERED  CONSTRUCTION. 

E.  A.  Kogan,  and  V.  I.  Sakharov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22 
No.    11,  p  627-632.  May   1989.   5  fig.  Translate* 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.   1 1,  i 
9-13,  November  1988. 

Descriptors:  *Hydraulic  structures,  'Hydraulic  en 
gineering,  »Dams,  *Rollcrete,  'Concretes,  *Gravi 
ty  dams,  'Construction  materials,  Earthworks 
Construction,  Design  criteria. 

Recently,  the  tiered  method  of  concreting  massiv( 
dams  has  been  gaining  increasingly  more  recogni 
tion  owing  to  the  high  mechanization  of  the  mair 
intrablock  operations  and  the  possibility  of  chang 
ing  to  a  sectional  system  of  division.  The  lattei 
makes  it  possible  to  dispense  with  pipe  cooling  anc 
grouting  of  joint  and  substantially  reduces  the 
volume  of  formwork  operations.  Further  progress 
on  the  path  of  simplifying  works  related  to  regulat- 
ing the  temperature  regime  can  be  made  by  means 
of  roller-compacted,  low  cement  (lean)  concrete. 
One  of  the  main  problems  is  the  development  ol 
such  a  rollcrete  design  gravity  dam  in  which  it 
would  be  possible  to  most  completely  realize  the 
advantages  of  lean  rollcrete  as  a  material  and  the 
technological  advantages  created  by  the  tiered 
scheme  of  constructing  dams  with  sectional  divi- 
sion. A  solution  for  the  design  of  the  dam  and  a 
method  for  its  construction  is  presented.  To  elimi- 
nate the  joint  between  the  upstream  zone  of  ordi- 
nary concrete  and  internal  zone  of  rollcrete,  a 
gravity  dam  design  is  proposed  with  the  construc- 
tion of  a  sawtooth  joint  between  these  zones, 
which  is  obtained  by  tiered  placement,  first  of  2-4 
layers  of  rollcrete,  then  concrete  in  the  upstream 
zone  with  the  use  of  the  layerwise  method.  On  the 
downstream  face,  protection  of  the  rollcrete  is 
suggested  with  an  insulating  layer  made  of  triangu- 
lar precast  reinforced  concrete  elements,  inside  of 
which  is  the  insulation.  The  tiered  installation  of 
the  precast  elements  with  rolling  of  2-4  layers  of 
lean  concrete  on  them  creates  the  sawtooth  joint 
between  the  internal  and  downstream  zone  of  the 
dam,  allowing  minimal  effect  of  outside  air  temper- 
ature fluctuations  on  the  load-bearing  profile  of  the 
structure.  The  proposed  dam  design  allows  uni- 
form tiered  placement  of  the  concrete.  (Fried- 
mann-PTT) 
W90-01197 
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GROUNDWATER  LOWERING  IN  THE  FOUN- 
DATION PIT  OF  THE  KAISIADORYS 
PUMPED-STORAGE  STATION. 

V.  A.  Nepomnyashchii,  V.  Y.  Akishin,  L.  A. 
ritov,  and  D.  N.  Shepilov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
^Jo.  11,  p  632-638,  May  1989.  6  fig,  1  ref.  Translat- 
;d  from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
j  13-17,  November  1988. 

Descriptors:  'Hydraulic  structures,  'Groundwater 
evel,  'Construction  methods,  'Hydraulic  engi- 
leering,  'Groundwater  management,  'Pumped 
itorage,  USSR,  Penstocks,  Pumps,  Wellpoints, 
A'ells,  Hydraulic  head. 

rhe  groundwater  lowering  works  at  the  construc- 
ion  of  the  Kaisiadorys  pumped-storage  station 
PSS)  (U.S.S.R.),  from  the  start  of  constructing  the 
;oncrete  bed  for  the  powerhouse  of  the  PSS  up  to 
he  completion  of  the  construction  of  the  blanket 
md  lower  sections  of  the  pile  field  penstocks,  is 
ixamined.  The  system  includes  64  wells  with  sub- 
nersible  pumps  along  the  contour  of  the  pit  on  the 
>erm  from  an  elevation  of  153  m  and  on  the 
:offerdam  from  an  elevation  of  146.5  m;  four  levels 
)f  LIU-6BM  wellpints  at  elevations  of  131,  127, 
;24,  and  122.5  m;  a  circular  open  drainage  trench 
it  the  contact  of  the  Quaternary  deposits  and  silt- 
tones,  equipped  with  two  pumping  stations,  and  in 
he  siltstones,  three  levels  of  UVV-3-6KM  vacuum 
vellpoints  at  elevations  of  114.5,  110.5,  and  108.5 
n.  The  total  number  of  wellpoints  installed  was  22. 
Since  the  head  developed  by  the  pump  unit  was  20 
n,  the  water  was  discharged  from  these  wellpoints 
nto  the  circular  open  drainage  trench  at  an  eleva- 
ion  of  122.5  m.  Through  operation  and  recon- 
duction of  the  groundwater-lowering  system 
luring  backfilling  in  the  pit  and  construction  of  the 
>owerhouse  permit,  it  was  concluded  that  the 
neasures  specified  by  the  design  on  reconstructing 
he  groundwater-lowering  system  in  the  pit  reli- 
ibly  provided  the  performance  of  construction  and 
retaliation  works  on  constructing  the  powerhouse 
md  penstocks.  Under  the  foundation  slab  of  the 
>SS  powerhouse,  a  horizontal  drainage  system  is 
ecommended  to  allow  maximum  possible  inflow, 
vhich  would  serve  to  prevent  subirrigation  of  the 
>it  by  rainwaters  and  water  table  rise  as  a  result  of 
inforeseen  disconnection  of  the  groundwater-low- 
nng  equipment.  (Friedmann-PTT) 
V90-01198 


)AMMING  OF  THE  IRTYSH  RIVER  AT  THE 
:ONSTRUCTION  SITE  OF  THE  SHUL'BINSK 
TYDROELECTRIC  STATION. 

/.  S.  Panteleev,  R.  F.  Gorlatov,  and  V.  S. 

Colesnik. 

iydrotechnical  Construction  HYCOAR,  Vol.  22, 

>Jo.  11,  p  638-642,  May  1989.  3  fig,  2  tab.  Translat- 

•d  from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 

>  18-21,  November  1988. 

Descriptors:  'Dams,  'Dam  construction,  'Hydrau- 
ic  structures,  'Hydroelectric  plants,  'Design  crite- 
ia,  'Hydraulic  engineering,  USSR,  Hydraulic 
iroperties,  Drainage  areas,  Streamflow,  Hydrolo- 
;ical  regime. 

rhe  Irtysh  River,  the  largest  tributary  of  the  Ob 
liver  (U.S.S.R.),  originates  on  the  southern  slopes 
if  the  Altai.  The  total  length  of  the  Irtysh  is  4248 
:m,  and  the  drainage  area  is  1,643,000  sq  km.  The 
ite  of  the  Shul'binsk  hydroelectric  station  is  locat- 
d  in  the  middle  course  of  the  Irtysh  River.  The 
lesign  of  the  hydrostation  and  the  hydraulic  char- 
cteristics  of  its  interaction  with  the  Irtysh  River  is 
eviewed,  as  is  the  planning  and  design  criteria  of 
he  damming  of  the  river  at  the  hydroelectric  site. 
Jy  September  1987,  the  main  preparatory  works  of 
lamming  the  channel  and  diversion  of  the  water 
hrough  concrete  structures  had  been  performed  at 
he  construction  site  of  the  Shul'binsk  hydrosta- 
ton.  The  hydrological  conditions  on  the  stretch  of 
he  hydrostation  site  at  the  start  of  works  on 
lamming  were  distinguished  by  a  smooth  variation 
if  the  stages  and  discharges.  The  range  of  varia- 
ion  of  water  levels  in  the  first  decade  of  Septem- 
ler  did  not  exceed  0.12  m,  and  the  water  dis- 
:harges  varied  between  665  and  725  cu  m/sec, 
vhich  created  favorable  conditions  for  performing 
vorks  on  damming  the  river.  The  final  stage  of 


damming  of  the  Irtysh  River  was  carried  out  with- 
out complications,  which  was  promoted  by  the 
favorable  regime  provided  by  streamflow  regula- 
tion by  the  Bukhtarma  and  Ust'-Kamenogorsk  res- 
ervoirs. The  upstream  and  downstream  cofferdams 
of  the  pit  of  the  first  phase  after  their  opening  were 
subjected  to  intense  self-erosion  for  several  hours, 
and  then  were  dismantled  by  excavators  and  a 
dredge.  Good  dismantling  of  the  cofferdams  pro- 
vided their  high  discharge  capacity,  as  a  conse- 
quence of  which  the  differences  of  water  levels 
and  current  velocities  in  the  gap  of  the  embank- 
ment began  to  decrease.  In  the  final  stage  of  dam- 
ming, the  maximum  velocities  did  not  exceed  3.5 
m/sec  with  a  discharge  of  73.8  cu  m/sec.  The 
inflow  discharge  was  665  cu  m/sec  and  the  final 
drop  on  the  embankment  was  0.67  m.  (Friedmann- 
PTT) 
W90-01199 


ARCHITECTURE  OF  THE  TOKTOGUL  HY- 
DROELECTRIC STATION  ON  THE  NARYN 
RIVER. 

E.  S.  Matveev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  643-647,  May  1989.  4  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11,  p 
21-24,  November  1988. 

Descriptors:  'Hydroelectric  plants,  'Hydroelectric 
power,  'Hydraulic  structures,  'Architecture, 
'Design  criteria,  'Hydrological  regime,  USSR, 
Dams,  Hydraulic  engineering. 

The  architecture  of  the  Toktogul  hydrostation, 
constructed  on  the  Naryn  River  in  the  Kirgiz 
S.S.R.,  is  reviewed.  The  hydrostation  is  intended 
for  the  combined  solution  of  economic  problems, 
which  promote  the  further  development  of  the 
productive  forces  of  Kirgiz  and  adjacent  republics: 
streamflow  regulation  by  the  Toktogul  reservoir 
will  make  it  possible  to  increase  electric  power 
production  in  the  cascade  of  downstream  hydros- 
tations,  and  will  provide  guaranteed  irrigation  of 
existing  irrigated  as  well  as  virgin  and  fallow  lands 
of  the  fertile  Fergana  Valley.  The  architecture  of 
the  Toktogul  hydrostation  is  distinguished  by  pro- 
found individuality.  On  the  basis  of  technological 
expediency,  the  dam  and  powerhouse  are  united 
into  a  common  monoblock,  which  fostered  high 
industrialization  of  construction,  shortened  the 
length  of  service  lines,  and  created  the  maximum 
possible  conveniences  of  the  operating  personnel. 
Clarity  of  the  composition  is  characteristic  for 
structure  of  the  hydro  development,  as  represented 
by  the  concrete  gravity  dam  with  a  construction 
height  of  215  m.  Directly  abutting  the  dam  on  the 
downstream  side,  the  powerhouse  forms  with  it  a 
compact  system  of  coordinated  bodies,  and  in  com- 
bination with  the  outlet  works  uniting  this  system, 
a  single  architectural  ensemble  is  created.  From 
the  lower  pool,  the  majesty  and  coordination  of 
sizes  and  shapes  is  striking.  The  dam  and  power- 
hose  are  designed  integrally,  with  large  and  dis- 
tinct articulations  commensurate  with  the  natural 
surroundings.  The  leading  role  in  the  composition 
is  the  largest  volume  of  the  dam,  with  a  longitudi- 
nal axis  and  central  section  that  offset  the  lower 
pool.  The  development  of  the  theme  of  a  strong 
concrete  dam  in  the  architectural  treatment  of  the 
Toktogul  hydrostation  was  emphasized  by  the 
chutes  of  the  spillways  resting  on  its  downstream 
face  and  on  the  strong  pylons  of  the  powerhouse 
facade.  The  monumental  structure  with  its  large 
forms  subordinate  to  a  single  compositional  idea 
blended  harmoniously  into  the  mountain  land- 
scape. (Friedmann-PTT) 
W90-01200 


HYDRAULIC  CALCULATION  OF  FREE-FLOW 
EDDY  SPILLWAYS. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01201 


CRITERIA  FOR  DAM  SAFETY. 

L.  A.  Zolotov,  I.  N.  Ivashchenko,  and  A.  I. 

Tsarev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  11,  p  659-663,  May  1989.  1  fig,  1  tab,  11  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 


No.  11,  p  33-37,  November  1988. 

Descriptors:  'Dams,  'Dam  construction,  'Hydrau- 
lic structures,  'Earthworks,  'Safety,  'Dam  stabili- 
ty, Damage,  Hydraulic  design,  Monitoring,  Hy- 
draulic systems. 

A  dam  is  a  element  of  the  single  'dam-foundation- 
reservoir'  system.  The  safety  of  the  dam  can  be 
determined  by  taking  into  account  the  interaction 
of  elements  of  the  indicated  system,  for  example: 
body  of  the  dam,  foundation  and  abutments  of  the 
dam,  and  reservoir  and  outlet  works.  A  system  for 
the  evaluation  of  the  safety  of  hydraulic  structures 
is  presented.  A  generalized  index  of  the  degree  of 
damage  of  the  system  is  formulated.  Each  of  the 
elements  of  the  system  has  it  own  structure.  As  a 
result,  a  hierarchical  structure  of  the  dam-founda- 
tion-reservoir system— can  be  constructed.  The 
index  of  the  degree  of  damage  of  each  element  of 
the  system  is  either  calculated  by  the  developed 
formula  or  is  determined  on  the  basis  of  a  special 
analysis  and,  ultimately,  characterizes  the  degree 
of  deviation  of  the  state  of  a  given  element  from 
conditions  providing  maximum  safety.  An  evalua- 
tion of  the  state  of  the  elements  of  the  system  can 
be  made  on  the  basis  of  measurements  using  a 
system  of  measuring  and  monitoring  instruments, 
as  well  as  on  the  basis  of  the  data  of  visual  observa- 
tions and  calculations.  Among  the  indices  that  can 
be  monitored  are  movements  and  characteristics  of 
cracks  in  the  body  and  foundation  of  the  dam  and 
abutment  zones,  stresses  in  the  dam  and  founda- 
tion, temperature  gradients,  dynamic  response  of 
the  dam,  seepage  discharge  in  various  sections  of 
the  dam,  characteristics  of  the  slide  zones,  and 
state  of  the  outlet  work,  gate  equipment,  and  revet- 
ments. This  method  is  applied  to  a  channel  stretch 
with  a  length  of  7  km  and  sand  hydraulic-fill  dam 
with  a  height  of  30  m.  The  geodetic  observations 
established  an  increase  of  the  rate  of  settlement  of 
the  dam  crest,  which  correlated  in  time  with  boost- 
ing of  the  upper  pool  level  and  with  an  increase  of 
railraod  freight  traffic  along  the  dam  crest.  The 
visual  inspection  of  the  wave-protecting  revet- 
ments of  the  upstream  slope  revealed  damage  to 
the  reinforced-concrete  slabs.  Calculation  of  the 
generalized  state  of  damage  of  the  dam  was  carried 
out  for  all  sections  of  the  dam  with  respect  to  all 
types  of  limit  states.  The  generalized  characteristic 
of  the  state  of  the  entire  dam  is  obtained  by  averag- 
ing the  indices  of  damage  calculated  for  individual 
sections.  (Friedmann-PTT) 
W90-01204 


SEALING   DEVICE   FOR   WIDE   EXPANSION 
JOINTS. 

For   primary   bibliographic   entry   see   Field    8G. 
W90-01208 


WATER  BENEATH  THE  CITY  STREETS. 

Moretrench  American  Corp.,  Rockaway,  NJ. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-01267 


RUBBLE-MOUND  BREAKWATERS  WITH  S- 
SHAPE  DESIGN. 

Middle  East  Technical   Univ.,   Ankara  (Turkey). 

Dept.  of  Civil  Engineering. 

A.  Ergin,  A.  R.  Gunbak,  and  A.  M.  Yanmaz. 

Journal  of  Waterway,   Port,   Coastal   and   Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  115,  No.  5,  p 

579-593,    September    1989.    11    fig,    3    tab,    9   ref, 

append. 

Descriptors:  'Breakwaters,  'Slope  stability, 
'Berms,  'Wave  action,  Wave  height.  Rocks,  Equi- 
librium, Water  depth,  Volumetric  analysis,  Design 
criteria,  Civil  engineering,  Structural  engineering. 

When  a  single-slope,  rubble-mound  breakwater  is 
subjected  to  waves  that  dislocate  the  stones  but  do 
not  cause  any  overtopping,  the  damaged  section 
may  become  stabilized  at  a  certain  level  of  wave 
attack,  generating  the  'S-shaped  equilibrium  pro- 
file.' A  further  increase  in  wave  height  finally 
causes  a  complete  damage  of  the  breakwater.  If  an 
equilibrium  profile  of  a  rubble-mound  breakwater 
section  is  examined,  it  is  observed  that  the  resulting 
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profile  is  similar  to  a  three-slope  berm-type  section. 
The  fact  that  an  equilibrium  profile  of  a  rubble- 
mound  breakwater  is  reached  under  the  attack  of 
waves  greater  than  the  design  wave  brings  the 
consideration  of  constructing  the  rubble-mound 
breakwaters  to  equilibrium  profiles  initially,  which 
may  lead  to  the  use  of  smaller  armor  units.  To 
study  this  problem,  a  series  of  tests  on  a  single, 
sloped  (1:2)  rubble-mound  breakwater  section, 
constructed  at  a  constant  water  depth,  are  carried 
out  with  regular  waves  in  the  laboratory.  Under 
the  same  test  conditions,  i.e.,  same  wave  height, 
period  range,  water  depth,  and  same  armor  stone 
size,  the  three-slope  berm-type  section  produces  up 
to  90%  less  damage  relative  to  the  1:2  single-slope 
section.  Volumetric  comparison  shows  that  three- 
slope  berm-type  sections  have  less  or  comparable 
volumes  to  the  1:2  single-slope  section,  due  to 
reduced  wave  run-up.  (Author's  abstract) 
W90-01340 


KIAMBERE     HYDROELECTRIC     PROJECT, 
KENYA:  PART  2.  DESIGN. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-01355 


REVISED  GROUND  SNOW  LOADS  FOR  THE 
1990  NATIONAL  BUTLDING  CODE  OF 
CANADA. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2C. 
W90-O1364 


HYDROLOGIC  DESIGN  CRITERIA  AND  CLI- 
MATE VARIABILITY. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
R.  A.  Clark. 

IN:  The  Influence  of  Climate  Change  and  Climatic 
Variability  on  the  Hydrologic  Regime  and  Water 
Resources,  International  Association  of  Hydrologi- 
cal  Sciences  Press,  Institute  of  Hydrology,  Wal- 
lingford,  Oxfordshire,  UK.  IAHS  Publication  No. 
168,  1987.  p  545-551,  2  tab,  14ref. 

Descriptors:  'Climatology,  *Dam  failure,  *Dam 
construction,  Precipitation,  Design  criteria,  Reser- 
voirs, Floods,  Hydrology. 

The  importance  of  designing  for  rare  events  has 
been  emphasised  by  the  failure  of  a  rather  large 
number  of  dams  over  the  last  century  and  the 
effects  of  climate  change  on  hydrologic  design 
criteria  for  flood  events  is  an  important  aspect.  In 
particular,  change  could  impact  the  magnitude  of 
Probable  Maximum  Precipitation  estimates  easily 
by  10  to  20%.  Such  increases  would  in  turn,  se- 
verely affect  the  design  of  large  reservoirs.  Climat- 
ic change  effects  of  moderate  frequency  floods  are 
also  discussed,  and  a  review  of  current  literature 
and  concepts  is  presented.  (See  also  W90-01537) 
(Author's  abstract) 
W90-01583 


FLOOD  PROTECTION  IN  THE  LOWER 
RHINE  BASIN. 

Staatliches  Amt  fuer  Wasser-  und  Abfallwirtschaft, 
Duesseldorf  (Germany,  F.R.). 
W.  Schmitz. 

IN:  Hydrological  Processes  and  Water  Manage- 
ment in  Urban  Areas.  Proceedings  of  the  Interna- 
tional Symposium  24-29  April  1988,  Duisburg, 
West  Germany.  International  Hydrological  Pro- 
gramme of  UNESCO  Publication,  1988.  p  351-356, 
4  fig,  1  tab. 

Descriptors:  'Leaves,  'Flood  protection,  'Rhine 
River,  'Dikes,  'West  Germany,  Flood  discharge, 
Flood  peak,  Coal  mining,  Subsidence. 

Flood  protection  was,  is,  and  remains  a  prior  con- 
dition for  the  development  of  the  Lower  Rhine  as 
a  residential  and  industrial  site.  Flood  protection  in 
the  North  Rhine  Watershed- Westphalia  (NW)  is 
carried  out  autonomously  under  state  supervision 
by  the  persons  affected.  The  flood  (high 
water  =  HW)  of  1925/26  has  been  determined  as 
the  event  with  the  highest  discharge  on  the  Lower 
Rhine.  This  water  flow  made  it  necessary  to  raise 


the  dikes  which  in  general  were  1  m  above  peak 
water  level.  Flood  protection  in  the  area  of  Great- 
er Duisburg  for  decades  includes  the  problem  of 
subsidences.  Due  to  underground  coal  mining,  a 
subsidence  trough  is  formed  at  the  surface.  In  the 
middle  of  the  trough  regular  subsidences  occur, 
while  at  the  edges  there  are  compressions,  inclina- 
tions and  deformations.  Subsidences  due  to  mining 
change  the  static  earth  conditions  not  only  at  the 
dikes,  but  also  in  the  near  and  distant  environment. 
Four  examples  of  dike  construction  measures  re- 
quired as  a  result  of  mining  are  presented  illustrat- 
ing that  dikes  designed  on  the  basis  of  events 
occurring  very  seldom,  requirements  for  the  condi- 
tion of  the  dikes  are  high,  e.g.  regular  controls,  as 
they  must  at  any  time  guarantee  safety  for  the 
design  discharge.  (See  also  W90-O1612)  (Lantz- 
PTT) 
W90-01651 


AQUEDUCT  AND  VIADUCT:  HOW  THE 
RIVER  NAHE  BECAME  MATNSTREET  OF 
IDAR-OBERSTEIN. 

Technische    Hochschule    Darmstadt    (Germany, 

F.R.).  Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-01682 


CHALLENGES  OF  WATER  SUPPLY  DEVEL- 
OPMENT IN  THE  URBANISED  ISLAND  OF 
PENANG,  MALAYSIA. 

Brunei  Univ.,  Bandar  Seri  Begawan.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  3D. 
W90-01685 


FLOOD  PROTECTION  PLANTS  OF  THE  CITY 
OF  WASSERBURG  A.  INN. 

Wasserwirtschaftsamt       Rosenheim       (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-01687 


DEFINITE  PROJECT  REPORT  FOR  SECTION 
14  EMERGENCY  STREAMBANK  PROTEC- 
TION: NORTH  RACOON  RTVER,  IOWA 
STATE  HIGH  7  BRIDGE  IN  BUENA  VISTA 
COUNTY,  IOWA. 

Army  Engineer  District,  Rock  Island,  IL. 
For  primary  bibliographic  entry  see  Field  4D. 
W90-01713 


SEVERAL  PROBLEMS  OF  DAM  CONSTRUC- 
TION BY  DTRECTIONAL  BLASTING. 

Institute  of  Water  Conservancy  and  Hydroelectric 

Power  Research,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  8H. 

W90-01720 


DETERMINATION  OF  FUNDAMENTAL 
DESIGN  PARAMETERS  OF  IRRIGATION 
AND  DRAINAGE  SYSTEMS  BY  MEANS  OF 
MATHEMATICAL  MODELLING  OF  SODL- 
WATER  REGIME. 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-01831 
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PREDICTION  OF  CAVITATION  AS  A  FUNC- 
TION OF  WATER  NUCLEI  CONTENT  AND 
HYDRODYNAMIC  CONDITIONS  (CASE  OF 
THE  FLOW  AROUND  A  TWO-DIMENSIONAL 
HYDROFOIL)  (LA  PREVISION  DE  LA  CAVI- 
TATION EN  FONCTION  DE  L'ETAT  DE  NU- 
CLEATION  DE  L'EAU  ET  DES  CONDITIONS 
HYDRODYNAMIQUES  (CAS  DE  L'ECOULE- 
MENT  AUTOUR  D'UNE  ATLE  BIDIMENSION- 
NELLE)). 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

L.  Briancon-Marjollet,  J.  P.  Franc,  and  J.  M. 
Michel. 


La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6, 
495-500,  1988.  2  fig,  1  tab,  4  ref  English  summar 

Descriptors:  'Cavitation,  'Fluid  mechanics,  *Ploi 
around  objects,  Viscosity,  Hydrofoils,  Bubbles. 

Tests  have  been  performed  in  the  hydrodynami 
tunnel  of  'Institut  de  mecanique  de  Grenoble'  t 
investigate  the  coupled  effects  of  nuclei  and  visco 
ity  on  cavitation.  Several  water  nuclei  conten 
were  tested  by  injecting  air  microbubbles  in  var 
able  quantities  upstream  of  the  test  section.  Tl 
spectra  of  injected  cavitation  nuclei,  characterize 
by  a  histogram  of  critical  pressures,  was  measure 
by  means  of  a  venturi.  The  influence  of  the  wat« 
nuclei  content  was  analyzed  for  different  types  < 
boundary  layers  obtained  by  varying  the  angle  < 
attack  of  a  two-dimensional  Naca  16209  hydrofoi 
laminar  separation,  transition  boundary  layer,  tu 
bulent  boundary  layer,  laminar  separation  bubbl 
For  each  configuration,  the  conditions  of  inceptic 
of  cavitation  and  the  type  of  cavitation  whic 
develops-travelling  bubbles  or  attached  cavity 
was  studied  as  a  function  of  the  water  quality.  Tt 
transition  from  an  attached  cavity  to  travellin 
bubble  cavitation  which  may  occur  when  tl 
nuclei  concentration  exceeds  a  critical  value  wi 
also  studied.  Several  rapid  films  permitted  the  di 
tailed  analysis  of  the  influence  of  nuclei  explosio 
on  the  boundary  layer  and  on  the  cavity  and  tl 
identification  of  the  physical  mechanisms  respons 
ble  for  the  transition  from  one  type  of  cavitation  l 
the  other  one.  All  these  tests  make  it  possible  t 
predict  the  conditions  of  inception  and  develo] 
ment  of  cavitation  on  a  two-dimensional  hydrofo 
as  a  function  of  the  water  nuclei  content  and  tt 
hydrodynamic  conditions,  and  particularly  of  tl 
state  of  the  boundary  layer  which  develops  on  tl 
foil.  (Author's  abstract) 
W90-01141 


RECENT  RESEARCH  RELATING  TO  CAVTCV 
TION  CARRIED  OUT  AT  THE  GRENOBLE  If 
STrrUTE  OF  MECHANICS  (RECHERCHE 
RECENTES  SUR  LA  CAVITATION  A  LTNST 
TUT  DE  MECANIQUE  DE  GRENOBLE). 
Institut  de  Mecanique  de  Grenoble,  Saint-Marti 
d'Heres  (France). 
J.  M.  Michel. 

La  Houille  Blanche  HOBLAB,  Vol.  5,  No.  6, 
517-526,  1988.  English  summary. 

Descriptors:   'Fluid  mechanics,   'Cavitation  en 
sion,  Hydrodynamics. 

Two  cavitation  test  methods  are  discussed:  tl 
developed  cavitation  studied  in  the  IMG's  hydrc 
dynamic  tunnel,  and  cavitation  erosion  studied  o 
a  mercury  loop.  The  developed  cavitation  stud 
includes:  an  analysis  relating  to  the  separation  of 
cavity  from  a  wall,  the  unsteady  cavitation  pf 
pocket,  the  boundary  layer  and  the  cavity  and  a 
experimental  study  of  partial  cavitation.  Cavitatio 
erosion  tests  were  performed  to  clarify  the  rules  c 
similarity.  A  special  effort  has  been  made  to  deve 
op  and  calibrate  miniaturized  pressure  sensors  sp< 
cially  adapted  to  measure  instantaneous  exces 
pressures  due  to  structural  implosion.  (Author 
abstract) 
W90-01142 


HYDRAULIC  CALCULATION  OF  FREE-FLOV 
EDDY  SPHXWAYS. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-01201 


RUBBLE-MOUND   BREAKWATERS  WITH  S 
SHAPE  DESIGN. 

Middle  East  Technical  Univ.,  Ankara  (Turkey] 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-01340 


STEM  WAVES  ALONG  BREAKWATER. 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  ani 

Environmental  Engineering. 

S.  B.  Yoon,  and  P.  L.-F.  Liu. 

Journal  of  Waterway,   Port,  Coastal  and  Oceai 
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ngineering  (ASCE)  JWPED5,  Vol.  115,  No.  5,  p 
55-648,  September  1989.   11   fig,   1  tab,   12  ref. 

lescriptors:  *Wave  propagation,  'Breakwaters, 
tVave  refraction,  Numerical  analysis,  Stokes  law, 
fave  height,  Mathematical  models. 

'aves  propagated  along  breakwaters  have  been 
vided  into  three  types:  the  incident  wave,  the 
fleeted  wave,  and  a  wave  propagating  along  the 
all  called  the  stem  wave.  Numerical  computa- 
}ns  based  on  Boussinesq  equations  and  parabolic 
>proximation  are  carried  out  to  examine  the  de- 
slopment  of  stem  waves  along  a  straight  break - 
ater  due  to  incident  cnoidal  waves,  and  the  for- 
ard  diffraction  of  cnoidal  waves  by  a  straight 
■eakwater.  It  is  demonstrated  numerically  that 
em  waves  can  be  generated  along  a  straight 
eakwater  by  an  incident  cnoidal  wave  train.  The 
laracteristics  of  the  stem  wave  are  similar  to 
ose  generated  by  second-order  Stokes  waves, 
amely,  the  stem  waves  propagate  along  the 
eakwater  with  a  more  or  less  uniform  wave 
nplitude.  The  amplitude  of  stem  waves  decreases 

the  nonlinearity  of  the  incident  waves  increases, 
he  amplitude  of  stem  waves  also  decreases  as  the 
igle  between  the  incident  waves  and  breakwater 
■comes  smaller.  The  width  of  the  stem  waves 
em  to  become  more  linear  in  the  direction  of 
ave  propagation.  A  numerical  method  for  obtain- 
g  uniform  cnoidal  waves  produces  cnoidal  waves 

a  permanent  form  and  is  consistent  with  the 
irabolic  approximation  used  in  the  diffraction 
»dies.  (Fish-PTT) 
90-01342 


YDRAULICS  OF  CULVERT  FISHWAYS  II: 
X)TTED-WEIR  CULVERT  FISHWAYS. 

Iberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 

ering. 

.  Rajaratnam,  C.  Katopodis,  and  N.  McQuitty. 

inadian  Journal  of  Civil  Engineering  CJCEB8, 

ol.  16,  No.  3,  p  375-383,  June  1989.  9  fig,  1  tab,  6 

escriptors:  *Weirs,  *Baffles,  'Fish  passages, 
athematical  equations,  Slotted-weir  baffle,  Offset 
ffle. 

a  experimental  study  on  the  hydraulics  of  a  cul- 
rt  fishway  provided  with  a  relatively  simple 
)tted-weir  baffle  system  was  performed.  The  ex- 
riments  were  performed  with  six  designs  involv- 
j  baffle  heights  of  0.15  and  0.1  time  the  diameter 
0  of  the  culvert  and  longitudinal  spacing  of 
3D,  1.2D,  and  2.4D.  A  flow  equation  was  devel- 
ed  to  predict  the  flow  depth  for  any  given 
-charge,  diameter,  and  slope.  The  barrier  veloci- 
that  would  exist  at  the  slot  in  the  baffles  has  also 
en  predicted  in  a  general  manner.  This  baffle 
stem  has  been  found  to  match  the  performance 
the  more  complicated  but  frequently  used  offset 
ffle  system  of  similar  dimensions.  (Author's  ab- 
aci) 
90-01368 


5MPUTER  METHODS  AND  WATER  RE- 
)URCES:  FTRST  INTERNATIONAL  CONFER- 
<CE,  MOROCCO  1988. 

>r  primary  bibliographic  entry  see  Field  7C. 
90-01409 


IANSFORMATION  OF  SURGE  WAVES  IN  A 
ATER  COURSE  (TRANSFORMATION 
ONDES  DE  CRUE  DANS  UNE  RETENUE). 

lansk  Technical  Univ.  (Poland).  Lab.  of  Hydrau- 
Construction. 
Geringer. 

I:  Computer  Methods  and  Water  Resources: 
ret  International  Conference,  Morocco,  1988. 
)1.  3,  Computational  Hydrology.  Computational 
echanics  Publications,  Boston.  1988.  p  131-156,  4 
;,  1  ref.  No  English  summary. 

scriptors:  'Model  studies,  'Waves,  'Hydraulics, 
lydraulic  models,  'Surges,  'Mathematical 
xlels,  Laboratory  equipment. 

i  experimental  method  for  investigating  water 
uiagement  and  water  course  problems  was  de- 


veloped. The  method  uses  a  6  x  5.5  m  tank  provid- 
ed with  a  drain  system  at  its  bottom  and  annular 
outflows.  The  flow  is  measured  by  a  limnimeter  for 
the  permanent  regime  and  by  an  electric  probe  for 
the  transitory  regime.  Another  electrical  probe 
measures  the  flow  as  a  function  of  time.  A  'close/ 
open'  mechanism  in  the  tank  permits  the  expression 
of  the  relationship  between  the  hydrograms  at  the 
entrance  and  exit,  eliminating  the  need  to  investi- 
gate the  process  within  the  reservoir.  The  findings 
were  used  to  derive  a  mathematical  model.  (See 
also  W90-01409)  (Peters-PTT) 
W90-01421 
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HYDRAULICKING  AT  POWER  CONSTRUC- 
TION PROJECTS. 

M.  S.  Triandafilov,  M.  M.  Kontseropyatov,  and  I. 
V.  Lipskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  623-626,  May  1989.  2  fig,  3  tab.  Translat- 
ed from  Gidrotekhnicheskoe  StroitePstvo,  No.  11, 
p  6-8,  November  1988. 

Descriptors:  'Hydraulic  structures,  'Hydroelectric 
plants,  'Hydroelectric  power,  'Earthworks,  'Hy- 
draulic engineering,  'Excavation,  Dams,  Project 
planning,  USSR,  Electrical  powerplants,  Construc- 
tion, Soil  engineering. 

Development  of  resources  in  Western  Siberia,  pri- 
marily in  oil  and  gas,  have  required  the  expansion 
of  existing  electric  power  stations  as  well  as  the 
construction  of  new  ones.  Important  aspects  of  the 
planning  and  performance  of  hydraulic  earthworks 
for  conditions  of  Western  Siberia,  allowing  high 
efficiency  in  the  fall-winter  and  early  spring  peri- 
ods, are  reviewed,  including:  the  making  of  well- 
founded  decisions  on  reducing  the  volume  of  prep- 
aration of  foundations  of  earth  structures,  includ- 
ing hydraulic  structures,  and  dispensing  with  re- 
moval of  peat  and  other  weak  soils  with  an  exten- 
sive change  to  hydraulic  filling  of  dams  with  a 
flattened  profile;  hydraulic  filling  of  territories  and 
sites  for  construction  on  a  frozen  foundation  with 
subsequent  construction  of  buildings  and  structures 
on  pile  foundations;  efficient  organization  of  the 
excavation  of  pits,  providing  for  the  preparation 
and  protection  of  their  surface  with  consideration 
of  processes  of  freezing  and  thawing  of  the  soil, 
arrangement  of  the  dredges  at  the  start  of  winter, 
strict  sequence  of  excavating  the  underwater  and 
above-water  faces  with  consideration  of  prolong- 
ing the  season  of  operations;  an  increase  of  inflow 
into  the  pit  of  melted  groundwater  by  increasing 
the  depth  of  excavation  and  not  allowing  the 
runoff  to  overland  waters  into  the  pit,  and  equip- 
ping of  dredges  with  deep  mud  intakes  (ejectors 
and  submersible  pumps),  which  is  especially  impor- 
tant under  conditions  of  considerable  fluctuation  of 
the  water  level.  (Friedmann-PTT) 
W90-01196 


KIAMBERE  HYDROELECTRIC  PROJECT, 
KENYA:  PART  1.  PLANNING  AND  ECONOM- 
IC STUDD2S. 

J.  Tattersfield,  and  P.  A.  Mawer. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  86,  No.  Part  I,  p  771-786,  August 
1989.  5  fig,  5  tab,  10  ref. 

Descriptors:  'Hydroelectric  plants,  'Hydroelectric 
power,  'Civil  engineering,  'Water  resources  de- 
velopment, Dam  design,  Tunnel  construction,  Tur- 
bines, Electrical  equipment,  Design  criteria,  Con- 
struction, Economic  aspects,  Economic  evaluation, 
Computer  models,  River  systems,  Geothermal 
power,  Planning,  Kenya. 

The  Kiambere  Hydroelectric  Project,  commis- 
sioned in  early  1988,  represents  an  important  phase 
in  the  development  of  Kenya's  hydroelectric 
power  resources.  The  main  components  of  the 
scheme  are:  the  main  embankment  dam,  the  tunnel 
works,  an  underground  powerhouse,  and  two 
Francis  turbines  with  associated  generators,  trans- 
formers, switchgear  and  transmission.  The  civil 
engineering  aspects,  as  related  to  design  and  instal- 
lation, of  this  project  made  up  about  80%  of  the 
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capital  cost.  An  economic  evaluation  of  various 
design  options  favored  a  downstream  development 
scheme  with  an  underground  powerhouse  arrange- 
ment. A  computer  model  was  used  to  simulate  this 
scheme  for  further  evaluation  of  its  economic  ben- 
efits. The  importance  of  this  scheme  in  relation  to 
Kenya's  power  system  and  to  the  future  develop- 
ment of  one  of  the  country's  major  river  systems, 
coupled  with  the  relative  complexity  of  the  oper- 
ation of  the  scheme  in  conjunction  with  other 
hydroelectric  power,  geothermal  and  fossil-fired 
generating  stations,  all  called  for  an  especially  de- 
tailed approach  to  the  planning  and  evaluation  of 
the  project.  The  outcome  of  the  studies  proved 
entirely  satisfactory,  both  financially  in  terms  of 
the  rates  of  return  and  equalizing  discount  rates, 
and  technically  in  terms  of  feasibility  and  construc- 
tion programming.  The  client  (the  Government  of 
Kenya)  was  thus  able  to  confidently  seek  the  sup- 
port of  suitable  funding  sources  and  at  the  same 
time  instruct  the  consultant  to  proceed  with  de- 
tailed design  and  tender  documentation.  (See  W90- 
01355  thru  W90-01356)  (Fish-PTT) 
W90-01354 


KIAMBERE  HYDROELECTRIC  PROJECT, 
KENYA:  PART  2.  DESIGN. 

A.  B.  Miller,  and  R.  D.  Gill. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  86,  No.  Part  I,  p  787-812,  August 
1989.  17  fig,  4  tab,  7  ref. 

Descriptors:  'Hydroelectric  plants,  'Hydroelectric 
power,  'Water  resources  development,  'Civil  en- 
gineering, Embankments,  Tunnel  construction, 
Dam  construction,  Turbines,  Electrical  equipment, 
Sites,  On-site  investigations,  Geological  surveys, 
Construction,  Access  routes,  Diversion,  Spillways, 
Kenya. 

The  Kiambere  Hydroelectric  project,  commis- 
sioned in  early  1988,  represents  an  important  phase 
in  the  development  of  Kenya's  hydroelectric  re- 
sources. The  main  components  of  the  scheme  are: 
the  main  embankment  dam,  the  tunnel  works,  an 
underground  powerhouse,  and  two  Francis  tur- 
bines with  associated  generators,  transformers, 
switchgear  and  transmission.  The  detailed  design 
included  selection  of  the  scheme  layout,  site  inves- 
tigation, geological  investigation,  preliminary  site 
construction  (access  roads,  camps,  etc.),  civil 
works  construction  (embankment  dams,  river  di- 
version, spillways,  water  passages  for  the  power 
system,  underground  powerhouse,  and  control 
building  and  services  shaft),  and  mechanical  and 
electrical  plant  installation  and  construction  (tur- 
bines and  generators;  cranes;  switchgear,  trans- 
formers and  transmission;  and  gates,  valves  and 
screens).  (See  also  W90-01354  and  W90-01356) 
(Fish-PTT) 
W90-01355 


KIAMBERE  HYDROELECTRIC  PROJECT, 
KENYA:  PART  3.  FINANCE  AND  CONSTRUC- 
TION. 

J.  Tattersfield,  and  J.  C.  Bennett. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  86,  No.  Part  I,  p  813-841,  August 
1989.  13  fig,  6  tab,  8  ref. 

Descriptors:  'Hydroelectric  power,  'Hydroelec- 
tric plants,  'Water  resources  development,  'Civil 
engineering,  'Financing,  Economic  aspects,  Em- 
bankments, Tunnel  construction,  Dam  construc- 
tion, Turbines,  Electrical  equipment,  Sites,  Con- 
struction costs,  Spillways,  Bases,  Silica,  Budgeting, 
Contracts,  Contracts,  Kenya. 

The  Kiambere  hydroelectric  project,  commis- 
sioned in  early  1988,  represents  an  important  phase 
in  the  development  of  Kenya's  hydroelectric  re- 
sources. The  main  components  of  the  scheme  are: 
the  main  embankment  dam,  the  tunnel  works,  an 
underground  powerhouse,  and  two  Francis  tur- 
bines with  associated  generators,  transformers, 
switchgear  and  transmission.  By  any  standards  the 
Kiambere  project  represented  a  massive  invest- 
ment for  Kenya.  The  timing  of  the  project  also 
coincided  with  a  period  when  Kenya's  balance  of 
payments  was  under  threat  and  there  was  pressure 


I' 

J 


Field  8— ENGINEERING  WORKS 
Group  8C — Hydraulic  Machinery 


to  curtail  expansion  of  external  borrowing.  Despite 
these  problems  the  project  was  successfully 
launched,  with  remarkable  economies  being 
achieved  in  both  construction  and  financing  costs. 
The  civil  engineering  works  were  broken  down 
into  several  small  packages,  resulting  in  these  con- 
tracts having  widely  differing  completion  dates. 
The  consultants  were  given  the  full  responsibility 
for  the  overall  management  of  the  project  site  and 
coordination  of  the  works.  The  construction  was 
broken  down  into  the  main  works,  embankment 
dams,  spillway,  tunnels  and  shafts,  powerhouse 
cavern,  surface  structures,  alkali-silica  reaction  re- 
search, and  mechanical  and  electrical  plant.  The 
scheme  has  been  completed  within  budget  and 
with  commercial  generation  starting  only  one 
month  behind  the  program.  Social  and  environ- 
mental aspects  that  had  to  be  considered  were 
personnel  and  housing,  health  and  safety,  and  envi- 
ronmental impact.  (See  W90-01354  thru  W90- 
01355)  (Fish-PTT) 
W90-01356 


EXPERIENCES  GAINED  DURING  THE  HY- 
DRAULIC INVESTIGATIONS  ON  THE  COOL- 
ING WATER  SYSTEM  OF  A  THERMAL 
POWER  STATION. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01814 


8D.  Soil  Mechanics 


POLYMER    FILM    MATERIALS    IN    WATER- 
TIGHT MEMBERS  OF  EARTH  STRUCTURES. 

For   primary   bibliographic   entry   see   Field    8G. 
W90-01203 


CRITERIA  FOR  DAM  SAFETY. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-01204 


TECHNOLOGY  OF  CONSTRUCTING  PRE- 
CAST ASPHALTIC  CONCRETE  MEMBRANES 
OF  EARTH  DAMS. 

For  primary  bibliographic  entry  see  Field  8F. 
W90-01207 

8E.  Rock  Mechanics  and 
Geology 


CONTEMPORARY  VERTICAL  CRUSTAL 
MOVEMENTS  AT  THE  SITE  OF  THE  BES- 
TYUBINSK  HYDRO  DEVELOPMENT. 

A.  P.  Kartashov,  P.  A.  Ostropiko,  and  P.  A. 

Artushkevich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  11,  p  664-667,  May  1989.  3  fig,  2  tab,  5  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  11,  p  38-40,  November  1988. 

Descriptors:  *Hydraulic  structures,  "Hydroelectric 
plants,  "Tectonics,  *Dam  effects,  *Seismic  proper- 
ties, *Engineering  geology,  Geologic  fractures, 
Design  criteria,  Construction  methods. 

The  problem  of  the  safe  operation  of  large  hydrau- 
lic structures  located  in  seismically  active  regions 
is  closely  related  to  problems  of  spatial/temporal 
investigation  of  contemporary  crustal  movements 
(CCM)  of  the  region  of  construction.  The  leading 
role  of  the  systems  approach  in  the  organization  of 
a  geodetic  network  for  studying  contemporary 
geokinematics  of  a  construction  site  is  reviewed  on 
the  basis  of  concrete  data  of  geodetic  measure- 
ments in  the  region  of  Bestyubinsk  hydro  develop- 
ment (U.S.S.R.).  Geodynamic  investigations  at  the 
hydro  development  began  in  1980.  Since  the 
earth's  crust  represents  a  system  with  many  inter- 
relations and  history  of  development,  the  geodyna- 
mic investigations  were  preceded  by  a  detailed 
analysis  of  the  of  the  geological  and  seismotectonic 
structure  of  the  region  of  the  construction  site 
jointly  with  the  data  on  contemporary  vertical 
crustal  movements  (CVCM),  as  obtained  from  re- 


sults of  repeated  high-precision  levelings  of  contig- 
uous sections  of  the  lines  of  the  state  vertical 
control  network.  THe  region  of  construction  of 
the  hydro  development  was  found  to  be  in  a  zone 
with  activity  A  =  0.15-0.20.  Since  the  end  of  the 
last  century,  there  have  been  five  earthquakes  of 
magnitude  M  from  5.0  to  8.4.  The  crust  of  this 
region  is  able  to  generate  earthquakes  with  energy 
class  K  =  15-16  (i.e.,  energy  E  =  10  to  the  15th  to 
10  to  the  16th  power  J).  Consideration  of  these 
geodynamic  situations  led  to  the  development  of  a 
two-level  leveling  network  at  the  hydro  site.  The 
geodetic  construction  of  the  second  level,  the  local 
leveling  microcircuit  in  the  region  of  the  dam  site, 
represents  an  areal  leveling  network,  which  makes 
it  possible  to  represent  the  results  of  studying  the 
CVCM  in  the  vicinity  of  the  dam  site  in  the  form 
of  a  map  of  the  rates  of  contemporary  movement. 
(Friedmann-PTT) 
W90-01205 


8F.  Concrete 


CEMENT-BASED         STABILIZATION  OF 

WASTES:    PRACTICAL    AND   THEORETICAL 
CONSIDERATIONS. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-01080 


EFFECT  OF  THE  STRUCTURE  OF  ASPHAL- 
TIC POLYMER-IMPREGNATED  CONCRETE 
ON  ITS  FROST  RESISTANCE  AND  WATER 
IMPERMEABILITY. 

L.  I.  Dvorkin,  V.  L.  Shestakov,  V.  G.  Ganchikov, 
and  V.  N.  Marchuk. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  652-655,  May  1989.  2  fig,  1  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  28-30,  November  1988. 

Descriptors:  'Hydraulic  structures,  *Concretes, 
"Concrete  construction,  'Concrete  mixes,  'Con- 
struction materials,  'Hydraulic  permeability,  Ce- 
ments, Polymers,  Hydraulic  head. 

The  main  service  requirements  of  watertight  fac- 
ings of  hydraulic  structures  are  that  they  provide 
water  impermeability  under  the  acting  heads, 
water  stability  under  the  constant  or  temporary 
effect  of  water,  frost  resistance,  thermal  stability, 
crack  resistance,  etc.  As  applied  to  asphaltic  con- 
crete, these  requirements  are  largely  transformed 
into  requirements  of  minimum  strength  of  the  ma- 
terial and  minimum  water  absorption  under  a 
vacuum.  The  effect  of  temperatures  and  porosity 
on  the  deformation  and  strength  properties  of  as- 
phaltic concrete,  modified  with  a  thermoplaster, 
were  studied.  The  so-called  rotatable  design  on  a 
hexagon  was  used  for  the  study,  where  the  first 
factor  is  varied  at  five  levels  and  the  second  at 
three.  The  compressive  strength  and  water  absorp- 
tion of  the  modified  asphaltic  polymer-impregnat- 
ed concrete  (APC)  were  determined.  It  was  found 
that  for  a  porosity  of  about  5%,  the  quality  indices 
of  APC  are  at  the  level  of  the  requirements  of  the 
existing  specifications  P20-85:  K  sub  F  >  or  = 
0.85,  R  sub  20  >  3  MPa,  R  sub  50  >  1.2  MPa,  K 
sub  th  >  2.5-3.  The  APC  showed  a  porosity  of  4- 
5%  withstanding  water  pressure  of  0.2-0.3  MPa 
without  its  infiltration  through  specimens.  These 
results  show  that  the  traditional  requirements 
should  be  revised  for  residual  porosity,  to  not  more 
than  3%  of  APC-base  structural  members.  (Fried- 
mann-PTT) 
W90-01202 


PHYSICAL  MODELING  OF  THE  STRESS 
STATE  IN  JOINTS  OF  PRECAST  REIN- 
FORCED-CONCRETE  MEMBERS. 

A.  V.  Sidorov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  668-673,  May  1989.  1  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  41-44,  November  1988. 

Descriptors:  'Hydraulic  structures,  'Model  stud- 
ies, 'Concretes,  'Concrete  mixes,  'Concrete  con- 
struction, 'Construction  methods,  Hydraulic  engi- 
neering, Construction  materials,  Physical  proper- 
ties, Tensile  stress. 


When  constructing  large  hydraulic  structures  fron 
precast  reinforced  concrete  it  is  necessary  to  solv< 
the  problem  of  creating  strong  and  solid  joints  o 
the  reinforced-concrete  elements.  The  presence  ii 
the  joint  zone  of  two  concretes  differing  in  agi 
means  that  their  most  important  properties,  namel; 
shrinkage  and  creep,  changing  with  time,  simulta 
neously  change  the  stress  state  of  the  joint,  whicl 
in  turn  affects  its  bearing  capacity  The  stress  stati 
of  joints  of  precast  reinforced-concrete  bydraulii 
structures  were  investigated,  with  recommenda 
tions  on  modeling  the  physical  processes  of  thi 
stress  state  of  concrete  and  reinforcement  with  thi 
use  of  models  of  real  structural  members  for  thi 
experimental  investigations.  The  studies  include* 
those  of  the  long-acting  force  in  the  cross  sectioi 
of  the  unsealed  reinforced-concrete  elements,  load 
ing  or  shrinkage,  calculated  from  the  start  of  hard 
ening  of  the  concrete  of  the  precast  reinforced 
concrete  elements  and  sealing  concrete,  and  th 
long-acting  force  acting  in  cross  sections  of  th 
ordinary  and  sealing  concrete,  calculated  in  th 
period  up  to  the  start  of  hardening  of  the  sealin; 
concrete.  It  is  shown  that,  given  the  shrinkag 
strains,  the  stresses  in  the  concrete  and  reinforce 
ment  can  be  calculated,  leading  to  calculation  c 
the  shrinkage  force.  It  is  concluded  that  experi 
mental  investigations  of  models  conducted  to  stud 
the  effect  of  creep  and  shrinkage  strains  on  th 
stress  state  of  joints  of  precast  reinforced  concret 
should  be  carried  out  on  the  basis  of  the  laws  c 
similarity  with  the  use  of  dimensionless  number 
described  in  the  formulas  presented.  (Friedmanr 
PTT) 
W90-01206 


TECHNOLOGY  OF  CONSTRUCTING  PRE 
CAST  ASPHALTIC  CONCRETE  MEMBRANE 
OF  EARTH  DAMS. 

A.  A.  Ravkin,  and  S.  V.  Gavrilov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  1\ 
No.  11,  p  674-676,  May  1989.  1  fig,  3  ref.  Translal 
ed  from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  II 
p  45-47,  November  1988. 

Descriptors:  'Asphaltic  concrete,  'Concret 
mixes,  'Construction  materials,  'Dam  construe 
tion,  'Dams,  Hydraulic  structures,  Rockfill  dam: 
Concretes,  Construction. 

In  recent  years,  asphaltic  concrete  membrane 
(ACM)  have  been  used  as  the  main  watertigl 
element  when  designing  rockfill  dams.  The  currer 
technology  of  constructing  the  precast  ACM  : 
reviewed,  and  includes  the  manufacture  of  th 
precast  asphaltic  concrete  elements  of  the  men 
brane  under  plant  or  casting  yard  conditions.  ; 
new  method  of  sealing  a  precast  ACM  is  presen 
ed.  The  asphaltic  concrete  membrane  of  an  eart 
dam  is  constructed  from  precast  blocks.  Befor 
installing  a  block,  the  place  on  the  surface  of  th 
underlying  course  on  which  that  block  is  to  b 
installed  is  heated  to  melting  of  the  'solder'  place 
on  it  beforehand.  Asphaltic  mastic  in  the  form  c 
thin  slabs  or  plates  made  at  the  same  plant  c 
casting  yard  where  the  precast  blocks  are  manufac 
tured  serves  as  the  'solder.'  Thermal  radiators  he< 
and  melt  the  solder.  When  the  solder  melts,  th 
block  is  brought  directly  to  the  place  of  install; 
tion,  the  mobile  frame  is  rolled  away,  and  th 
block  is  at  once  lowered  onto  the  melted  solde 
and  not  allowed  to  cool.  The  advantages  of  th 
method  are  independence  from  weather  and  cl 
matic  conditions  of  the  construction  site,  and 
combined  and  reliable  solution  to  the  problem  c 
sealing  horizontal  and  vertical  joints.  (Friedmanr 
PTT) 
W90-01207 


SPECIAL  HIGH  GRADE  UNDERWATER  COr> 
CRETE  (IN  JAPANESE). 

M.  Sakamoto,  and  T.  Hatsuzaki. 

In:  Taisei  Technical  Research  Report  20.  p   11! 

125,  19  fig,  10  tab.  English  summary. 

Descriptors:  'Concretes,  'Concrete  technology 
•Concrete  testing,  'Underwater  concrete,  Polh 
tion.  Leveling,  Strength,  Temperature,  Heat  c 
hydration. 
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pecial  high  grade  underwater  concrete  should 
ave  the  following  properties:  (1)  No  segregation 
/hen  dropped  into  water;  (2)  No  pollution  (no 
Ikali  or  cement  comes  out  into  surrounding 
tatter);  (3)  Self  leveling;  and  (4)  Little  deviation  in 
le  strength  of  hardened  concrete;  The  concrete 
btained  which  contains  an  admixture  of  soluble 
olymer  was  named  Taisei  Self  Leveling  Concrete 
rSL  Concrete).  The  results  of  three  types  of 
uperiments  were:  (1)  Fundamental  experiment  of 
lortar:  TSL  mortar  which  contains  the  admixture 
f  soluble  polymer  (sold  by  the  name  of  USCA) 
lowed  much  better  properties  than  the  one  with- 
ut  the  admixture  in  segregation,  workability  and 
rength  of  mortar  placed  in  water  after  hardening: 
!)  Fundamental  experiment  of  concrete:  Designed 
umpflow  and  strength  were  50  (+  or  -)  2.5  cm 
nd  210  kgf/sq  cm,  respectively.  The  contents  of 
le  admixture  were  0,  2.0,  2.5  and  3.0  kg/cu  m. 
he  more  the  quantity  of  the  admixture,  the  less 
irbidity  and  the  higher  strength  ratio  of  hardened 
sncrete  placed  in  water  and  air:  and  (3)  Fundmen- 
il  experiment  of  concrete  for  mass  concrete: 
/hen  a  kind  of  heat  of  hydration  restraining  ad- 
lixture  (CSA  200  s)  was  employed,  temperature 
icrease  was  restrained  about  1/5  at  most.  (Au- 
lor's  abstract) 
/90-01735 


N'VESTIGATION  OF  CONCRETE  GRID 
AVEMENTS. 

irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
irg.  Coll.  of  Architecture  and  Urban  Studies. 
i.  E.  Day. 

^:  Stormwater  Management  Alternatives.  Water 
esources  Center,  University  of  Delaware, 
ewark,  DE.  April  1980.  p  45-63.  10  fig,  2  tab,  19 

escriptors:  *Water  pollution  control,  *Storm 
ater  management,  'Urban  hydrology,  *Paving, 
Storm  runoff,  'Concrete  technology,  Concretes, 
unoff  coefficient,  Hydraulic  conductivity,  Urban 
anning. 

ive  pavements  exhibiting  different  physical  char- 
:teristics  were  subjected  to  rainfall  in  order  to 
illect  runoff  data.  Testing  apparatus  contained 
ree  major  elements:  the  rain  simulator,  the  test- 
g  bins  and  the  water  collection  system.  The  five 
ivements  included:  Grasstone  from  Boiardi  Prod- 
is, Turfblock  from  Paver  Systems,  Inc.,  Wausau 
ile,  Grasscrete  from  Bomanite  Corp.,  Monoslab 
om  Grass  Pavers,  Ltd,  and  Checker  Block  from 
astings  Co.  Coefficients  of  runoff  and  lag  times 
ere  derived  based  on  the  following  variables:  (1) 
bgrade  soil,  (2)  slope,  (3)  rainfall  intensity,  and 
)  rainfall  duration.  The  ability  of  the  paver  to 
isorb  and  detain  rainwater  tended  to  be  a  func- 
)n  of  its  surface  geometry,  not  the  percent  of 
ittom  open  area.  An  increase  in  slope  (up  to  7%) 
creased  the  coefficient  of  runoff  regardless  of 
iver  type,  subsoil  type,  or  rainfall  intensity.  And 
bsoil  type,  as  expressed  by  hydraulic  conductivi- 
,  had  an  effect  on  the  coefficient  of  runoff. 
:ntative  runoff  coefficients  can  provide  the  basis 
r  design  and  implementation  of  the  pavements  as 
i  alternative  on-site  technology  within  an  overall 
Drmwater  management  scheme.  (See  also  W90- 
919)(Mertz-PTT) 
90-01924 


3ROUS  PAVING. 

R.  Howe. 

I:  Stormwater  Management  Alternatives.  Water 
sources  Center,  University  of  Delaware, 
ewark,  DE.  April  1980.  p  65-67. 

escriptors:  'Water  pollution  control,  'Storm 
ater  management,  'Urban  hydrology,  'Concrete 
:hnology,  'Paving,  'Storm  runoff,  'Asphalt, 
rban  planning,  Detention  reservoirs,  Permeabil- 


ie  concept  of  porous  pavement  is  to  allow  rain 
iter  to  penetrate  through  a  porous  asphalt  sur- 
ce  into  a  crushed  stone  base  course  reservoir 
hich  temporarily  stores  the  water.  The  stored 
ater  is  then  absorbed  by  the  soil  and  returned  to 
e  water  table.  This  is  expressed  by  the  simple 
'drologic    relationship:    Inflow    minus    Outflow 


equals  Storage.  The  total  design  thickness  must  be 
chosen  in  light  of  each  of  the  following  factors: 
soil  support,  frost  penetration,  traffic  load,  (as  in 
conventional  paving)  and  the  reservoir  capacity  to 
meet  the  requirements  for  stormwater  manage- 
ment. The  criteria  for  estimating  the  reservoir  for 
capacity  are:  soil  permeability,  maximum  storm 
intensity  and  frequency,  allowable  runoff,  and 
slope.  Problems  with  porous  pavement  include: 
superficial  dirt  will  not  plug  the  pavement  but  dirt 
and  leaves  cannot  be  allowed  to  accumulate  on  the 
surface  and  be  ground  in  by  traffic  or  it  will  close 
pores;  very  heavy  traffic  can  break  down  the  sur- 
face and  close  pores;  and  in  areas  of  concentrated 
traffic  at  parking  lot  toll  gates,  the  power  steering 
of  wheels  in  a  stationary  position  will  rupture  the 
porous  surface.  (See  also  W90-01919)  (Mertz-PTT) 
W90-01925 


8G.  Materials 


POLYMER  FILM  MATERIALS  IN  WATER- 
TIGHT MEMBERS  OF  EARTH  STRUCTURES. 

V.  P.  Lysenko,  and  A.  I.  Belyshev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  655-658,  May  1989.  1  tab,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  30-33,  November  1988. 

Descriptors:  'Polymers,  'Rubber,  'Construction 
materials,  'Physical  properties,  'Earthworks,  'Hy- 
draulic permeability,  Temperature  effects,  Water 
boundaries. 

The  history  of  the  use  and  effectiveness  of  polymer 
film  materials  in  watertight  film  members,  includ- 
ing plasticized  polyvinyl  chloride,  polyethylene, 
and  butyl  rubber,  are  reviewed.  These  materials 
have  high  deformation  characteristics,  having 
elongation  breaking  points  of  hundreds  percent. 
The  film  thickness  is  usually  0.2-2.0  mm.  Their 
ever-increasing  use  is  due  mainly  to  three  reasons: 
they  meet  the  required  physical  and  mechanical 
characteristics,  the  make  possible  the  creation  of 
watertight  members  practically  completely  imper- 
meable for  water  and  its  solutes,  and  the  high  rate 
of  construction,  reaching  several  hectares  of  cov- 
ering per  day,  and  low  unit  consumption  of  the 
materials.  This  small  unit  materials  consumption  of 
polymer,  particularly  polyethylene,  as  well  as  their 
watertight  qualities  and  high  potential  productivity 
at  almost  any  ambient  air  temperature  allow  prede- 
termination of  their  effectiveness  in  year-round 
construction  regardless  of  the  climatic  region  and 
area  of  the  object  being  faced.  An  urgent  problem 
is  the  development  of  specifications  and  setting  up 
of  the  production  of  polymer  materials  intended 
specifically  for  creating  watertight  elements  of 
earth  structures.  Such  materials  can  be  polyethyl- 
ene panels  with  a  thickness  of  0.5-1.0  mm  with 
protective  layers  such  as  foamed  polyethylene 
with  a  thickness  of  5-10  mm,  applied  on  one  or  two 
sides.  (Friedmann-PTT) 
W90-01203 


PHYSICAL  MODELING  OF  THE  STRESS 
STATE  IN  JOINTS  OF  PRECAST  REIN- 
FORCED-CONCRETE  MEMBERS. 

For  primary  bibliographic  entry  see  Field  8F. 
W90-01206 


SEALING  DEVICE  FOR  WIDE  EXPANSION 
JOINTS. 

G.  V.  Shtyrov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  11,  p  677-678,  May  1989.  1  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  47,  November  1988. 

Descriptors:  'Construction  materials,  'Hydraulic 
structures,  'Seepage  control,  'Sealants,  'Impervi- 
ous membranes,  Polymers,  Rubber,  Construction 
methods. 

A  sealing  device  design  is  developed  for  expansion 
of  joints  of  high-head  hydraulic  structures,  consist- 
ing of  a  sealing  membrane  which  obviates  the 
unreliability  of  the  work  of  shaft  waterbars  of  wide 
expansion  joints  is  The  watertight  elastic   mem- 
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brane  is  pressed  by  the  seepage  pressure  of  water 
against  the  concrete  surface  of  one  section  of  the 
hydraulic  structure  and  against  the  netting.  This 
netting  absorbs  the  seepage  pressure  of  the  water 
being  transferred  by  the  elastic  membrane,  and 
thus  acts  as  a  seal  in  the  device.  The  netting  makes 
it  possible  to  cover  expansion-settlement  joints  by 
means  of  rubber  or  polymer  membranes  of  any 
required  width.  Also,  the  device  makes  it  possible 
to  use  less  strong,  but  more  elastic  membranes 
made  from  comparatively  cheap  rubber  or  poly- 
mer. (Friedmann-PTT) 
W90-01208 


8H.  Rapid  Excavation 


SEVERAL  PROBLEMS  OF  DAM  CONSTRUC- 
TION BY  DIRECTIONAL  BLASTING. 

Institute  of  Water  Conservancy  and  Hydroelectric 
Power  Research,  Beijing  (China). 
Y.  Huo. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  PB89- 112726. 
Price  codes:  E03  in  paper  copy,  A01  in  microfiche. 
ISTIC  Technical  Report  No.  TR-C  000141,  1987. 
8p,  3  fig,  2  tab,  6  ref. 

Descriptors:  'Explosions,  'Directional  blasting, 
'Rapid  excavation,  'Dam  construction,  'China, 
'Excavation,  Dams,  Cofferdams,  Tunnels,  Project 
planning,  Rock  excavation. 

In  China  dam  construction  by  directional  blasting 
method  started  in  1958.  Until  now  a  lot  of  dams 
have  been  completed  for  various  developmental 
purposes,  such  as  storage  dam,  mudflow  protection 
dams,  tailings  storage  dam,  fly-ash  storage  dam, 
cofferdam,  etc.  According  to  the  practical  experi- 
ence of  building  dams  by  directional  blasting  in 
China,  the  study  of  the  following  problems  is  of 
great  importance:  planning  and  arrangement  of 
charges;  effects  on  tunnel  due  to  explosion  and  its 
safety  criterion;  problems  of  vibration  due  to  blast- 
ing in  rock;  and  the  deformation  characteristics  of 
dams.  (Lantz-PTT) 
W90-01720 
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EFFECTS  OF  PLACER  MINING  DISCHARGE 
ON  HEALTH  AND  FOOD  OF  ARCTIC  GRAYL- 
ING. 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 
banks. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-O0978 


WATER  QUALITY  CONDITIONS  AND  PAR- 
TICULATE CHLOROPHYLL  A  OF  NEW  IN- 
TENSIVE SEAWATER  FISHPONDS  IN  EILAT, 
ISRAEL:  DAILY  AND  DIEL  VARIATIONS. 

Israel  Oceanographic  and  Limnological  Research 
Ltd.,  Haifa. 

A.  Neori,  M.  D.  Krom,  I.  Cohen,  and  H.  Gordin. 
Aquaculture  AQCLAL,  Vol.  80,  No.  1-2,  p  63-78, 
August   1989.   8  fig,  26  ref.  Joint  German-Israeli 
Research  Program,  project  no.  GR/305-AQ  7  III, 
BARD  research  grant  no.  1-626-83. 

Descriptors:  'Aquaculture,  'Fish  ponds,  'Water 
quality,  'Chlorophyll  a,  Dissolved  oxygen,  Hydro- 
gen ion  concentration,  Nutrients,  Ammonia,  Nitro- 
gen, Phosphorus,  Phytoplankton,  Fish,  Diel  varia- 
tion, Israel,  Eutrophication. 

Water  quality  parameters  were  studied  in  new, 
intensive,  intermediate-flow,  marine  fishponds  in 
Eilat,  Israel.  The  100  cu  m  ponds  have  a  hard  wall 
and  differ  from  the  earthen  ponds  studied  here 
formerly  in  the  continuous  water  aeration  and  stir- 
ring. This  feature  concentrates  the  organic  detritus 
in  the  center  to  be  flushed  out  daily,  thus  reducing 
the  organic  load  in  the  pond.  Dissolved  oxygen, 
inorganic  and  organic  nutrients,  pH  and  particulate 
chlorophyll  a  concentrations  were  measured  daily, 
and  occasionally  every  3-4  h  over  a  30-h  period, 
during  May  1987.  The  results  showed  2-3  'bloom- 
and-crash'  cycles  of  chlorophyll  concentration  in 
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each  of  the  two  ponds  observed.  The  concentra- 
tions of  ammonia-N  and  inorganic  1'  showed  an 
inverse  correlation  with  those  of  chlorophyll  a 
whereas  pH  and  dissolved  oxygen  levels  showed 
daily  changes  whose  magnitudes  were  proportion- 
al to  chlorophyll  a  concentration.  The  large  fluctu- 
ations in  chlorophyll  magnitudes  were  found  by 
epifluorescence  microscopy  to  be  related  to  micro- 
flagellate  grazing  of  the  prototrophic  algae.  Fish 
ammonia  excretion  and  algal  ammonia-N  uptake- 
accounted  for  most  variations  in  water  quality 
criteria,  with  only  minor  benthic  contribution. 
Usually,  chlorophyll  a  concentrations  in  the  pond 
were  medium  to  high,  and  the  diel  variation  in 
water  quality  was  phytoplankton-dominated  Only 
during  times  of  low  chlorophyll  a  concentrations 
was  diel  variation  in  water  quality  determined  pre- 
dominantly by  fish  metabolism.  Water  quality  dete- 
riorated significantly  only  during  the  maxima  and 
minima  of  he  phytoplankton  bloom-and-crash 
cycles.  In  intermediate-flow  ponds,  temporary  re- 
duction of  feeding  is  suggested  as  an  effective 
water  quality  control  measure.  It  should  be  used  at 
the  onset  of  both  a  bloom  and  a  crash,  in  prefer- 
ence to  increased  water  exchange.  (Author's  ab- 
stract) 
W90-01011 


CARBON  DIOXIDE  EQUILIBRIA  AND  NU- 
TRIENT AVAILABILITY  IN  TWO  CULTURE 
PONDS  AT  NARAKKAL  DURING  THREE 
MONSOON  AND  POST-MONSOON  MONTHS, 
JUNE-SEPTEMBER,  1984. 

Central  Marine  Fisheries  Research  Inst.,  Cochin 
(India). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-01286 


NUVAN  USE  IN  SALMON  FARMING:  THE 
ANTITHESIS  OF  THE  PRECAUTIONARY 
PRINCIPLE. 

Marine  Conservation  Society,  Ross-on-Wye  (Eng- 
land). 
A.  Ross. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
8,  p  372-374,  August  1989.  19  ref. 

Descriptors:  *Organophosphorus  pesticides, 
*Nuvan,  *Toxicity,  "Water  pollution  sources, 
*Fish  farming,  *Salmon,  Governmental  control, 
Legislation. 

Nuvan  500  EC  is  an  organophosphorus  pesticide 
(active  ingredient:  dichlorvos)  which  has  been 
used  in  the  salmon  farming  industry  to  control  sea 
lice.  Recent  investigations  have  suggested  that, 
given  Nuvan's  known  toxicity  and  the  extensive 
gaps  in  our  knowledge  about  its  environmental 
effects,  the  widespread  and  growing  use  of  this 
substance  in  the  marine  environment  is  unaccept- 
able. The  current  controls  of  the  use  of  Nuvan  are 
inadequate  and  largely  contrary  to  the  United 
Kingdom  government's  stated  committment  to  a 
precautionary  approach  to  marine  pollution.  (Au- 
thor's abstract) 
W90-01328 


SELF-POLLUTION  BY  SCOTTISH  SALMON 
FARMS. 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

C.  M.  Lumb. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
8,   p   375-379,   August    1989.   4  fig,    1    tab,   8   ref. 

Descriptors:  *Water  pollution  sources,  *Fish  farm- 
ing, *Salmon,  "Organic  loading,  Self-pollution, 
Scotland. 

A  study  of  57  salmon  farms  in  Scotland  has  shown 
that  acute  organic  enrichment,  usually  accompa- 
nied by  sediment  outgassing,  occurred  beneath 
most  cages.  Development  of  these  conditions  is 
considered  likely  to  result  in  'self-pollution'  of  the 
fish  farm.  A  relationship  between  the  seabed  type, 
water  depth,  water  movement,  and  the  intensity  of 
organic  enrichment  was  observed.  Site  selection 
guidelines  are  suggested  for  reducing  the  risk  of 


■elf-pollutioil  and  these  are  compared  Willi  tbotl 
used  by  the  fish  farm  industry  elsewhere.  The  long 
seabed  recovery  time  found  at  sheltered  sites  em- 
phasizes the  importance  of  site  selection  and  also 
indicates  that  some  site  management  practices  may 
need  modifying.  (Author's  abstract) 
W90-01329 


ENVIRONMENTAL  MONITORING  OF 
CAGED  FISH  FARMING  IN  MACROTIDAL 
ENVIRONMENTS. 

Field  Studies  Council,  Pembroke  (Wales)  Oil  Pol- 
lution Research  Unit. 
C.  L.  J.  Frid,  and  T.  S  Mercer 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
8,  p  379-383,  August   1989.   3  fig,    1   tab,    13  ref. 

Descriptors:  'Monitoring,  *Fish  farming,  'Tidal 
effects,  'Environmental  protection,  'Farm  wastes, 
Eutrophication. 

Recent  years  have  seen  considerable  expansion  in 
fish  farming  using  sea  cages.  These  have  until 
recently  been  located  in  the  sheltered  and  low 
current  environments  of  sea  lochs  and  fjords.  Sig- 
nificant benthic  enrichment  is  known  to  occur  at 
these  sites,  but  the  effect  is  highly  localized.  Fish 
farm  development  is  now  occurring  in  areas  with 
strong  tidal  flows.  The  siting  of  caged  fish  farming 
in  macrotidal  environments  may  reduce  the  envi- 
ronmental impact  of  the  industry  on  benthic  com- 
munities at  the  farm  site.  However,  there  exists  the 
potential  for  accumulation  of  farm  wastes  in 
nearby  sedimentary  sinks.  Additionally,  the  longer 
residence  time  of  the  wastes  in  the  water  column 
has  the  potential,  especially  in  regions  with  already 
high  nutrient  loadings  and/or  long  flushing  times, 
to  lead  to  stimulation  of  phytoplankton  blooms. 
Environmental  monitoring  of  such  developments 
therefore  needs  to  consider  these  additional  effects. 
(Author's  abstract) 
W90-01330 


USE  OF  REMOTS  TECHNOLOGY  IN  MONI- 
TORING COASTAL  ENRICHMENT  RESULT- 
ING FROM  MARICULTURE. 

University  Coll.,  Galway  (Ireland).  Dept.  of  Zool- 
ogy- 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01331 


HYDRAULIC  GEOMETRY  OF  STREAMS  AND 
STREAM  HABITAT  ASSESSMENT. 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01345 


HYDRAULICS   OF  CULVERT   FISHWAYS   II: 
SLOTTED-WEIR  CULVERT  FISHWAYS. 

Alberta  Univ.,   Edmonton.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-01368 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10D.  Specialized  Information 
Center  Services 


NATIONAL  WATER-INFORMATION  CLEAR- 
INGHOUSE ACTIVITIES:  GROUND-WATER 
PERSPECTIVE. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Scientific  Information  Center. 

C.  A.  Haupt,  and  R.  A.  Jensen. 

USGS  Open-File  Report  88-114,   1988.  2p,  2  fig. 

Descriptors:  'Information  exchange,  'National 
Water-Information  Clearinghouse,  'Groundwater, 
Institutions,  Water  resources  institutes,  Data  stor- 
age and  retrieval,  Data  collections. 


The  US  Geological  Survey  (USGS;  has  f 
for  many  years  as  an  informal  clearinghouse  fo 
water  reviurces  information,  enabling 
access  groundwater  information  effective 
resources  clearinghouse  activities  of  the  USGS  ai 
conducted  through  several  separate  computerize 
water  information  programs  that  are  involved  i 
the  collection,  storage,  retrieval,  and  distributio 
of  different  types  of  water  information  I  he  fo 
lowing  USGS  programs  perform  water  inform; 
leannghouse  functions  and  provide  ttl 
framework  for  a  formalized  National  Water-lnfoi 
mation  Clearinghouse:  (1)  The  National  WaU 
Data  Exchange--a  nationwide  confederation  < 
more  than  300  Federal,  State,  local,  governmen 
academic,  and  private  water-oriented  organizatioi 
that  work  together  to  improve  access  to  waU 
data;  (2)  the  Water  Resources  Scientific  Inform! 
tion  Center-acquires,  abstracts,  and  indexes  tk 
major  water-resources-related  literature  of  th 
world,  and  provides  this  information  to  the  wat< 
resources  community;  (3)  the  Information  Transfo 
Program-develops  innovative  approaches  to  trait 
fer  information  and  technology  developed  withi 
the  USGS  to  audiences  in  the  public  and  prival 
sectors;  (4)  the  Hydrologic  Information  Unit-pr< 
vides  responses  to  a  variety  of  requests,  both  teel 
nical  and  lay-oriented,  for  water  resources  info: 
mation,  and  helps  efforts  to  conduct  water  n 
sources  research;  (5)  the  Water  Data  Storage  an 
Retrieval  System-maintains  accessible  compute 
ized  files  of  hydrologic  data  collected  nationwid 
by  the  USGS  and  other  governmental  agencie 
from  stream  gaging  stations,  groundwater  observi 
tion  wells,  and  surface-  and  groundwater  qualit 
sampling  sites;  (6)  the  Office  of  Water  Data  Q 
ordination-coordinate  the  water  data  acquisitie 
activities  of  all  agencies  of  the  Federal  Goven 
ment,  and  is  responsible  for  the  planning,  desigi 
and  inter-agency  coordination  of  a  national  waU 
data  and  information  network;  and  (7)  the  WaU 
Resources  Research  Institute  Program— coord 
nates  and  evaluates  activities  performed  by  a  varii 
ty  of  groundwater  contamination  studies  rangin 
from  field  investigations  to  analysis  of  socioecc 
nomic  issues.  (Lantz-PTT) 
W90-01778 


WATER  RESOURCES  SCIENTIFIC  INFORMS 
TION  CENTER. 

Geological  Survey,  Reston,  VA.  Water  Resourci 

Scientific  Information  Center. 

C.  W.  Cardin,  and  J.  T.  Campbell. 

USGS  Open-File  Report  86-303,  1986.  2p,  2  ft| 

Descriptors:  'Information  exchange.  'Water  Ri 
sources  Scientific  Information  Center.  'Abstract 
Bibliographies,  Reviews,  Indexes,  Documentatioi 
Data  collections. 

The  Water  Resources  Scientific  Informatic 
Center  (WRSIC)  acquires,  abstracts  and  indexi 
the  major  water  resources  related  literature  of  tl 
world,  and  makes  information  available  to  tt 
water  resources  community  and  the  public,  i 
component  of  the  Water  Resources  Division  of  th 
US  Geological  Survey,  the  Center  maintains 
searchable  computerized  bibliographic  data  bas 
and  publishers  a  monthly  journal  of  abstract 
Through  its  services,  the  Center  is  able  to  provirj 
reliable  scientific  and  technical  information  aboi 
the  most  recent  water  resources  developments.  < 
well  as  long-term  trends  and  changes.  WRSIC  w; 
established  in  1966  by  the  Secretary  of  the  Interk 
to  further  the  objectives  of  the  Water  Resourci 
Research  Act  of  1964-legislation  that  encourage 
research  in  water  resources  and  the  prevention  ( 
needless  duplication  of  research  efforts.  It  wi 
determined  the  WRSIC  should  be  the  nationi 
center  for  information  on  water  resources,  cove 
ing  research  reports,  scientific  journals,  and  othf 
water  resources  literature  of  the  world.  WRSI< 
would  evaluate  all  water  resources  literature,  cat, 
log  selected  articles,  and  make  the  informatio 
available  in  publications  or  by  computer  access.  I 
this  way  WRSIC  would  increase  the  availabilit 
and  awareness  of  water  related  scientific  and  tec! 
nical  information  (Lantz-PTT) 
W90-01779 
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SUBJECT  INDEX 


\BALONE 

Sublethal    Effects   of  Zinc   and    Municipal    Ef- 
fluents on  Larvae  of  the  Red  Abalone  Haliotis 
rufescens. 
W90-01039  5C 

IBLATION 

Energy  Balance  in  the  Intertidal  Zone  of  West- 
ern Hudson  Bay:  II.  Ice-Dominated  Periods  and 
Seasonal  Patterns. 
W90-01217  2L 

kBSORPTION 

Critical   Assessment   of  the  Role  of  Measured 
Hydraulic  Properties  in  the  Simulation  of  Ab- 
sorption, Infiltration  and  Redistribution  of  Soil 
Water. 
W90-01223  2G 

Microautoradiographic     Study  of    Thymidine 

Uptake    in    Brackish    Waters  around    Sapelo 
Island,  Georgia,  USA. 

W90-01291  2L 

Absorption  and  Desorption  of  Dichloromethane 
Vapor  by  Water  Drops  in  Air:  An  Experimental 
Test  of  Scavenging  Theory. 
W90-01388  5B 

BSTRACTS 

Water  Resources  Scientific  Information  Center. 
W90-01779  10D 

CCI  DENTS 

Spreading  of  Hazardous  Substances  in  the 
Southern  German  Bay  and  the  Elbe-Estuary 
after  Discharge  from  Ships.  An  Ecological  Risk 
Assessment  by  Numerical  Model  Calculations 
(Ausbreitung  von  wassergefahrdenden  Stoffen  in 
der  sudlichen  Deutschen  Bucht  und  im  Elbe- 
Astuar  nach  Freisetzung  durch  Schiffe). 
W90-01738  5B 

CCUMULATION 

Pharmacokinetic  Analysts  of  the  Effect  of  Tem- 
perature on  the  Accumulation  of  di-2-ethylhexyl 
phthalate  (DEHP)  in  Sheepshead  Minnow. 
W90-01243  5B 

STATES 

Modeling  the  Distribution  of  Acetate  in  Anoxic 

Estuarine  Sediments. 

W90-01189  2L 

HD  LAKES 

Limnology   of  Naturally   Acidic,   Oligotrophic 
Dune  Lakes  in  Subtropical  Australia,  Including 
Chlorophyll-Phosphorus  Relationships. 
W90-01154  2H 

TD  RAIN 

Inferring  pH  from  Diatoms:  A  Comparison  of 

Old  and  New  Calibration  Methods. 

W90-01015  5A 

Variations  in  Concentrations  of  Aqueous  Alu- 
minium and  other  Chemical  Species  During  Hy- 
Jrological  Episodes  at  Birkenes,  Southernmost 
Norway. 
W90-01037  2K 

Early  Smelter  Sites:  A  Neglected  Chapter  in  the 
History  and  Geography  of  Acid   Rain  in  the 
United  States. 
kV90-01060  5B 

studies   on    Non-Precipitating   Cumulus   Cloud 

Acidification. 

W90-01061  5B 

Relationship  Between  Rain  and  Snow  Acidity 
md  Air  Mass  Trajectory  in  Eastern  France. 
N90-01249  5B 

Jtudy  of  the  Sources  of  Acid  Precipitation  in 

Ontario,  Canada. 

■V90-01250  5B 


Relationship    Between    Secondary    Sulfate   and 
Primary    Regional    Signatures    in    Northeastern 
Aerosol  and  Precipitation. 
W90-01251  5B 

Theory  and  Results  from  a  Quasi-steady-state 

Precipitation-scavenging  Model. 

W90-01252  5B 


Water  Content  of  Atmospheric  Aerosols. 
W90-01253 


2B 


Acid  Rain  over  the  United  States  and  Canada: 
The  D.C.  Circuit  Fails  to  Provide  Shelter  under 
Section   115  of  the  Clean  Air  Act  while  State 
Action  Provides  a  Temporary  Umbrella. 
W90-01264  so 

Acid  Rain  Regulation:  Federal  Failure  and  State 

Success. 

W90-01275  5G 

Statistical    Long-Range    Transport    Model    for 
Simulation  of  Wet  Sulphate  Deposition. 
W90-01363  5B 

Theoretical  Study  of  Chemical  Kinetic  Control 
in  the  Scavenging  of  Pollutant  Gases  by  Cloud 
and  Rain  Drops. 
W90-01386  5B 

Sulfur    Dioxide    in    Rain    Clouds:    Gas-Liquid 
Scavenging    Efficiencies    and    Wet    Deposition 
Rates  in  the  Presence  of  Formaldehyde. 
W90-01387  5B 

Particulate   Sulfate   Levels  at   a   Rural   Site   in 

Israel. 

W90-01389  5B 

Fluxes   of  Undissociated    Acids   to   Terrestrial 
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Microautoradiographic  Study  of  Thymidine 
Uptake  in  Brackish  Waters  around  Sapelo 
Island,  Georgia,  USA. 


W90-01291 
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BRAZIL 

Spectral  Characteristics  of  the  Annual  Rainfall 

Series  for  Northeast  Brazil. 

W90-01231  2B 

Ratios  of  Eddy  Transfer  Coefficients  over  the 

Amazon  Forest. 

W90-01466  2D 

Developments  in  Hydrometry  in  Central  Amer- 
ica and  Brazil. 
W90-01825  7B 

BREAKWATERS 

Rubble-mound 

Design. 

W90-01340 


Breakwaters      with      S-shape 


Stem  Waves  along  Breakwater 
W90-01342 


8A 


8B 


BRINES 

Hydrochemical  Evolution  of  Regional  Ground- 
waters to  Playa  Brines  in  Central  Australia 
W90-01023  2H 

BRITISH  COLUMBIA 

Changes  in  Streamflow  Peaks  Following  Timber 
Harvest  of  a  Coastal  British  Columbia  Water- 
shed. 
W90-01479  4C 

Carnation  Creek,  Canada-Review  of  a  West 
Coast  Fish/Forestry  Watershed  Impact  Project 
W90-01481  5B 


CALCITE  PRECIPITATION 

BRITTANY 

Study  Concerning  the  Rapid  Flow  of  Flood 
Waters  in  a  Small  Catchment  Area  of  a  Forested 
Zone  in  Brittany  (Etude  de  la  Formation  de 
L'Ecoulement  Rapide  de  Crue  dans  un  Petit 
Bassin-Versant  Forestier  Breton). 
W90-01130  2E 

BROMIDES 

Kinetics  of  Reactions  in  Solutions  Containing 

Monochloramine  and  Bromide. 

W90-01005  5F 

BUBBLE  GAGES 

Rising  Air  Float  Technique  for  the  Measure- 
ment of  Stream  Discharge. 
W90-01810  7B 

Installation  and  Operation  of  a  Bubble  Gauge 
Network   in   the   Mahakam   River   Basin,    East 
Kalimantan,  Indonesia. 
W90-01811  7B 

BUILDING  CODES 

Revised  Ground  Snow  Loads  for  the  1990  Na- 
tional Building  Code  of  Canada. 
W90-01364  2C 

BULKING  SLUDGE 

Novel  Filamentous  Spore-Forming  Iron  Bacte- 
ria Causes  Bulking  in  Activated  Sludge 
W90-01378  5D 

CABLEWAYS 

Hydrometric  Cableways  in  the  Yangtze  Valley 
W90-01796  7B 

CADDISFLIES 

Litter  Consumption  by   Invertebrates  from  an 
Australian  Tropical  Rainforest  Stream 
W90-01303  2H 

CADMIUM 

Regional  Geochemistry  of  Metal-Contaminated 
Surficial    Sediments   and    Seagrasses    in    Upper 
Spencer  Gulf,  South  Australia. 
W90-01115  5B 

Effects   of  Eight   Trace   Metals   in   Acid    Soft 

Water  on  Survival,  Mineral  Uptake  and  Skeletal 

Calcium  Deposition  in  Yolk-Sac  Fry  of  Brown 

Trout,  Salmo  trutta  L. 

W90-01165  5C 

Effect  of  Cadmium  on  Prolactin  Cell  Activity 
and  Plasma  Electrolytes  in  the  Freshwater  Te- 
Ieost  Oreochromis  mossambicus. 
W90-01238  5C 

Laboratory  Study  of  the  Effects  of  Waterborne 
Cadmium,  Calcium,  and  Carbonate  Concentra- 
tions on  Cadmium  Concentrations  in  Hyallela 
azteca  (Crustacea:  Amphipoda). 
W90-01245  5C 

Modified   Extended   Aeration   Process   for  Re- 
moval of  Cadmium  from  Wastewaters 
W90-01254  5D 

Cadmium   in   Seawater   Recorded   by   Mussels: 

Regional  Decline  Established. 

W90-01292  5B 

CAIRO 

Groundwater  Response  in  the  Urban  Sectors  of 

Cairo  Environs,  Egypt. 

W90-01660  4C 

Impacts  of  Urbanization  of  the  Greater  Cairo 

Area  on  the  Ground  Water  in  the  Underlying 

Aquifer. 

W90-01670  4C 

CALCITE  PRECIPITATION 

Evaluation  of  Hydrological  and  Biological  Influ- 
ences on  C02  Fluxes  from  a  Karst  Stream. 
W90-01025  2E 
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CALCIUM 

Laboratory  Study  of  the  Effects  of  Waterborne 
Cadmium,  Calcium,  and  Carbonate  Concentra- 
tions on  Cadmium  Concentrations  in   Hyallela 
azteca  (Crustacea:  Amphipoda). 
W90-01245  5C 

CALIBRATIONS 

Inferring  pH  from  Diatoms:  A  Comparison  of 

Old  and  New  Calibration  Methods. 

W90-01015  5A 

CALIFORNIA 

Improving  Southern  California's  Coastal  Waters. 
W90-01046  5G 


Building  a  Better  Wetland. 
W90-01265 


5G 


Carboxylic  Acids  and  Carbonyl  Compounds  in 
Southern  California  Clouds  and  Fogs. 
W90-01398  5B 

Acidity  and  Alkalinity  of  Reservoir  Water  in  the 

Sierra  Nevada,  California. 

W90-01434  5B 

Forest  Harvest,  Snowmelt   and   Streamflow  in 

the  Central  Sierra  Nevada. 

W90-01458  4D 

Installation     Restoration     Program.     Stage     3: 
McClellan  Air  Force  Base,  Semiannual  Informal 
Technical  Report. 
W90-01707  5G 

Achieving  Local  Support  for  Surface  Runoff 
Management  In  the  San  Francisco  Bay  Area. 
W90-01937  6B 

CANADA 

Storm-dominated    Sedimentation   on  the   Inner 

Shelf  of  the  Canadian  Beaufort  Sea. 

W90-01 102  2  J 

Impact    of    Atmospheric    Deposition    on    the 
Aquatic  Ecosystem  with  Special  Emphasis  on 
Lake  Productivity,  Newfoundland,  Canada. 
W90-01151  5C 

Nature   of  Rapidly   Deepening   Canadian   East 

Coast  Winter  Storms. 

W90-01213  2B 

Precipitation  Regions  Within  Two  Storms  Af- 
fecting Atlantic  Canada. 
W90-01214  2B 

Precipitation  in  the  Canadian  Atlantic  Storms 
Program:  Measurements  of  the  Acoustic  Signa- 
ture. 
W90-01215  2B 

Study  of  the  Sources  of  Acid  Precipitation  in 

Ontario,  Canada. 

W90-01250  5B 

Revised  Ground  Snow  Loads  for  the  1990  Na- 
tional Building  Code  of  Canada. 
W90-01364  2C 

Airborne  Organochlorides  in  the  Canadian  High 

Arctic. 

W90-01399  5B 

Atmospheric  Decay  Distances  and  Times  for 
Sulfur  and  Nitrogen  Oxides  Estimated  from  Air 
and  Precipitation  Monitoring  in  Eastern  Canada. 
W90-01400  5B 

Dynamics  and   Mass   Balances  of  N03(-)  and 
S04(-2)  in  Meltwater  and  Surface-Runoff  during 
Spring  Melt  in  a  Boreal  Forest. 
W90-01435  5B 

Influence    of    Acid    Precipitation    on    Stream 
Chemistry  in  a  Small  Forested  Basin  in  South- 
western British  Columbia. 
W90-01436  5B 


Contributions   of  Acid    Deposition   to   Stream- 
water  Chemistry  in  Three  Precambrian  Shield 
Basins 
W90-01440  5B 

Climatology  of  Dry  and  Wet  Periods  over  West- 
ern Canada  in  a  General  Circulation  Model. 
W90-01546  2G 

Utility  of  Computer-Processed  NOAA  Imagery 
for  Snow  Cover  Mapping  and  Streamflow  Simu- 
lation in  Alberta 
W90-01866  2C 

Integration  of  Digital  Terrain  Models  into 
Ground  Based  Snow  and  Runoff  Measurement. 
W90-01882  2C 

Implementation  of  Stormwater  Management  In 
a  Canadian  Municipality:  The  Markham  Experi- 
ence with  Site  Tailored  Criteria. 
W90-01932  4A 

CANAL  DESIGN 

Impact    of    Uncontrolled    Urban    Storm-Water 
Inflow    on    the    Operation    of   Irrigation    Main 
Canal  Systems. 
W90-01830  4C 

CANCER 

Ecological  Analyses  and  Case-Control  Studies 

of  Gastric  Cancer  and  Leukaemia  in  Relation  to 

DBCP  in   Drinking   Water  in   Fresno  County, 

California. 

W90-01312  5F 

CANOPY 

Pasture  Evapotranspiration  under  Varying  Tree 
Planting    Density    in   an    Agroforestry    Experi- 
ment. 
W90-01224  3F 

CARBOHYDRATES 

Identification    of    Ozonation    By-Products    of 
Lignin  and  of  Carbohydrates  in  Water  (Etude 
des  Sous-Produits  D'Ozonation  de  la  Lignine  et 
de  Glucides  en  Milieu  Aqueux). 
W90-01234  5F 

CARBON 

Carbon   and   Nitrogen   Resources  Available   to 
Kelp  Bed  Filter  Feeders  in  an  Upwelling  Envi- 
ronment. 
W90-01293  2L 

C:N:P  Ratio  of  Microcystis  and  Anabaena  (Blue- 
Green  Algae)  and  its  Importance  for  Nutrient 
Regeneneration  by  Aerobic  Decomposition. 
W90-01298  5C 

CARBON  CYCLE 

Bacterial     Utilization     of    Algal     Extracellular 
Products  in  a  Southwestern  Reservoir. 
W90-01155  2H 

CARBON  DIOXIDE 

Evaluation  of  Hydrological  and  Biological  Influ- 
ences on  C02  Fluxes  from  a  Karst  Stream. 
W90-01025  2E 

Carbon  Dioxide  Equilibria  and  Nutrient  Avail- 
ability in  Two  Culture  Ponds  at  Narakkal  during 
Three    Monsoon    and    Post-Monsoon    Months, 
June-September,  1984. 
W90-01286  2H 

Patterns  of  Carbon  Isotopic  Variability  in  Eel- 
grass,  Zostera  marina  L.,  from  Izembek  Lagoon, 
Alaska. 
W90-01308  2L 

Climatic  Change  and  Great  Lakes  Water  Levels. 
W90-01577  2B 

Impact  of  Increasing  Atmospheric  Carbon  Diox- 
ide Concentrations  upon  Reservoir  Water  Qual- 


ity. 
W90-01585 


2B 


Some  Possible  Impacts  of  Greenhouse  Oat  In- 
duced Climatic  Change  on  Water  Revjurces  in 
England  and  Wales. 
W90-01586  2B 

Will  Clouds  Provide  a  Negative  Feedback  in  a 

C02- Warmed  World. 

W90-01589  2B 

CARBONATES 

Laboratory  Study  of  the  Effects  of  Waterborne 
Cadmium,  Calcium,  and  Carbonate  Concentra- 
tions on  Cadmium  Concentrations  in   Hyallela 
azteca  (Crustacea:  Amphipoda). 
W90-01245  5C 

CARBONYL  COMPOUNDS 

Carboxylic  Acids  and  Carbonyl  Compounds  in 
Southern  California  Clouds  and  Fogs. 
W90-01398  5B 

CARBOXYLIC  ACID 

Carboxylic  Acids  and  Carbonyl  Compounds  in 
Southern  California  Clouds  and  Fogs. 
W90-01398  5B 

CARCINOGENS 

Carcinogenic  Effects  of  7,12- 

dimethylbenz(a)anthracene  on  the  Guppy  (Poe- 
cilia  reticulata). 
W90-01246  5C 

Carcinogenic  Tryptophan  Pyrolysis  Products  in 

Airborne  Particles  and  Rain  Water. 

W90-01334  5B 

CARP 

Evaluation  of  the  Toxic  Effects  of  Organotin- 

Compounds  on  Carp  in  Connection  With  Their 

Accumulation  and  Elimination  (Otsenka  Toksi- 

cheskogo  Deistviia  na  Karpa  Olovoorganiches- 

kikh  Soedinemii  v  Sviazi  c  Ikh  Akkumuliatsiei  i 

Vyvedeniem). 

W90-01144  5C 

Hemostatic  Disorder  in  Common  Carp  Induced 
by  Exposure  to  the  Herbicide  Molinate. 
W90-01167  5C 

CATCHMENT  AREAS 

Management  and  Control  of  Urban  Runoff  Qual- 
ity. 
W90-01079  5G 

Catchment  Afforestation  and  Water  Supply  in 

Strathclyde  Region. 

W90-01097  4C 

Comparison    of    Effective    Rainfall    Separation 
Techniques  Applied  to  the  Derivation  of  Catch- 
ment Average  Unit  Hydrographs. 
W90-01417  7B 

Computer  Models  of  Catchment  Runoff. 
W90-01418  2E 

CATCHMENT  BASINS 

Area   Retention   Used   as   an   Element   for   the 

Design  of  Urban  Catchments. 

W90-01652  4A 

CAVITATION 

Prediction  of  Cavitation  as  a  Function  of  Water 
Nuclei  Content  and  Hydrodynamic  Conditions 
(Case  of  the  Flow  Around  a  Two-Dimensional 
Hydrofoil)  (La  Prevision  de  la  Cavitation  en 
Fonction  de  l'etat  de  Nucleation  de  l'eau  et  des 
Conditions  Hydrodynamiques  (Cas  de  l'ecoule- 
ment  Autour  d'une  aile  bidimensionnelle)). 
W90-01141  8B 

CAVITATION  EROSION 

Recent  Research  Relating  to  Cavitation  Carried 
out  at  the  Grenoble  Institute  of  Mechanics  (Re- 
cherches  Recentes  sur  la  Cavitation  a  l'lnstitut 
de  Mecanique  de  Grenoble) 
W90-01142  8B 
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CELLULOSE  ACETATE  MEMBRANES 

Removal  of  Humic   Substances  by   Membrane 

Processes. 

W90-01533  5F 

CENTRAL  AMERICA 

Developments  in  Hydrometry  in  Central  Amer- 


ica and  Brazil. 
W90-01825 


7B 


CENTRIFUGATION 

Dewatering  Suspended  Solids  by  Continuous- 
Flow  Centrifugation:  Practical  Considerations. 
W90-01075  7B 

CHANNEL  ACCRETION 

Mass  Transport  Velocity  in  Mud  Layer  Due  to 

Progressive  Waves. 

W90-01341  2  J 

CHANNEL  EROSION 

Geomorphic  and  Vegetative  Recovery  Process- 
es along  Modified  Tennessee  Streams:  An  Inter- 
disciplinary   Approach    to    Distributed    Fluvial 
Systems. 
W90-01456  6G 

CHANNEL  FLOW 

Observed  Parameters  for  Turbidity-current 
Flow  in  Channels,  Reserve  Fan,  Lake  Superior. 
W90-01100  2  J 

CHANNEL  MORPHOLOGY 

Experimental  Analysis  of  Reservoir  Release 
Wave  Routing  in  Upland  Boulder  Bed  Rivers. 
W90-01076  2E 

Impacts    of  Alternating    Flood    and    Drought- 
Dominated  Regimes  on  Channel  Morphology  at 
Penrith,  New  South  Wales,  Australia. 
W90-01566  2E 

CHEMICAL  ANALYSIS 

Methods  and  Experiences  of  Monitoring  Ammo- 
nia, Nitrate,  Carbon  Dioxide,  Phosphorus  and 
Chlorophyll-a  in  Water  Pollution  Control  of 
Running  Waters  (Moglichkeiten  und  Erfahrun- 
gen  mit  Mebstationen  an  Fliebgewassern,  Insbe- 
sondere  der  Kontinuierlichen  Erfassung  von 
Ammonium,  Nitrat,  Kohlenstoffdioxid,  O-Phos- 
phat  und  Chlorophyll-a). 
W90-0O985  5A 

Simple  Fluorimetric  Determination  of  Enzymat- 
ic Activities  in  vivo  and  of  the  Biomass  (DNA) 
on  Microtiter  Plates  (Rationelle  Fluorimetrische 
Bestimmung  von  Enzymaktivitaten  in  Vivo  und 
der  Biomasse  (DNA)  auf  Mikrotiterplatten) 
W90-00988  7B 

Chemical  Oxygen  Demand  (COD)  Using  Micro- 
wave Digestion. 
W90-O10O7  7B 

Determination  of  Trace  Heavy  Metals  in  Waters 

by  Atomic-Absorption  Spectrometry  after  Pre- 

concentration   by   Liquid-Phase   Polymer-Based 

Retention. 

W90-01045  5A 

Determination    of  Trace   Metals   in    Reference 

Water  Standards  by  Inductively  Coupled  Plasma 

Mass  Spectrometry  with  On-line  Preconcentra- 

tion. 

W90-01237  5A 

Analysis     of     Trifluralin,     Methyl     Paraoxon, 

Methyl   Parathion,   Fenvalerate  and  2,4-D  Di- 

methylamine  in  Pond  Water  Using  Solid-phase 

Extraction. 

W90-01258  5A 

Specific  Procedure  for  Metal  Solid  Speciation  in 

Heavily  Polluted  River  Sediments. 

W90-01281  5A 


Optimization  of  Tessier  Procedure  for  Metal 
Solid  Speciation  in  River  Sediments. 

W90-01282  5A 

Determination  of  Heavy  Metal  Pollution  by  ICP 
and  AAS  in  the  Suspended  Matter  of  the  Gulf  of 
Cadiz. 

W90-01283  5A 

Extraction-Spectrophotometric      Determination 

of  Chromium(VI)    with    Hydroxyamidine    and 

Amides. 

W90-01284  5A 

Determination   of  Mercury   in   Surface  Waters 
Using  an  Optimized  Cold  Vapor  Spectrophoto- 
metric  Technique. 
W90-01285  5A 

Speciation  Phosphorus  Techniques  in  the  Sedi- 
ments: Discussion  and  Propositions  to  Evaluate 
Inorganic  and  Organic  Phosphorus  (Les  Meth- 
odes  de  Speciation  du  Phosphore  dans  les  Sedi- 
ments: Critiques  et  Propositions  pour  PEvalua- 
tion  des  Fractions  Minerales  et  Organiques). 
W90-01302  2H 

Effects  of  Hydrochemistry  Variability  on  Water 
Quality  Sampling  Frequencies  in  an  Alpine-Sub- 
alpine  Forest  Basin. 
W90-01469  2K 

Chemical  Degradation  of  Humic  Substances  for 

Structural  Characterization. 

W90-01492  7B 

Analysis    of    Humic    Substances    Using    Flow 

Field-Flow  Fractionation. 

W90-01496  7B 

Geochemistry  of  Dissolved  Chromium-Organ- 
ic-Matter Complexes  in  Narragansett  Bay  Inter- 
stitial Waters. 
W90-01511  5A 

Frontal    Chromatographic    Concepts   to    Study 

Competitive  Adsorption:  Humic  Substances  and 

Halogenated    Organic    Substances   in    Drinking 

Water. 

W90-01522  5F 

Applications  of  Optical  Emission  Spectroscopy 
with  Inductively  Heated  Argon  Plasma  Torch  in 
the  Analysis  of  Environmental  Materials  (Unter- 
suchungen  zu  Einsatzmoglichkeiten  der  optis- 
chen  emissionsspektrometrie  mit  induktiv  ge- 
heizter  Argonplasmafackel  bei  der  Analyse  von 
Umweltproben). 
W90-01773  5A 

Instrumentation  and  Sampling  Methods  for  the 
Simple  Control   of  Outlets   to  Air  and   Water 
(Instrumentering  og  provetaking  ved  enkel  kon- 
troll  av  utslipp  til  luft  og  vann). 
W90-01774  7A 

Development  and  Example  of  Use  of  a  Process 
for  Adequate  Quantification  of  Quality  of  Water 
Courses  (Entwicklung  und  exemplarische  An- 
wendung  eines  Verfahrens  zur  nutzungsadaequa- 
ten  Quantifizierung  von  Gewaesserguete) 
W90-01783  5A 

CHEMICAL  DEGRADATION 

Chemical  Degradation  of  Humic  Substances  for 

Structural  Characterization. 

W90-01492  7B 

Transformation    of   Kinetics   of   1,1,1-Trichlor- 

oethane  to  the  Stable  Product  of  1,1-Dichlor- 

oethane. 

W90-01754  5F 

CHEMICAL  OXYGEN  DEMAND 

Chemical  Oxygen  Demand  (COD)  Using  Micro- 
wave Digestion. 
W90-01007  7B 


CHINA 

CHEMICAL  PRECIPITATION 

Interactions     of    Hazardous-Waste     Chemicals 

with  Humic  Substances. 

W90-01497  5B 

CHEMICAL  PROPERTIES 

Nature  of  Commercial  Humic  Acids. 
W90-01495  2K 


Transformation    of  Kinetics    of    1,1,1-Trichlor- 

oethane  to  the  Stable  Product  of  1,1-Dichlor- 

oethane. 

W90-01754  5F 

Amino  Acids  as  Model  Compounds  for  Haloge- 
nated By-Products  Formed  on  Chlorination  of 
Natural  Waters. 
W90-01761  5F 

CHEMICAL  REACTIONS 

Implications     of    Mixture     Characteristics     on 

Humic-Substance  Chemistry. 

W90-01493  2K 

Water-Solubility  Enhancement  of  Nonionic  Or- 
ganic Contaminants. 
W90-01501  5B 

Charge-Transfer  Interaction  Between  Dissolved 

Humic  Materials  and  Chloranil. 

W90-01503  5B 

CHEMICAL  STRATIFICATION 

Changes   in    Stratification    in   Onondaga   Lake, 

New  York. 

W90-00974  2H 

CHEMISTRY  OF  PRECIPITATION 

Theory  and   Results  from  a  Quasi-steady-state 

Precipitation-scavenging  Model. 

W90-01252  5B 

Study  of  Cations  in  the  Precipitation  of  Estacao 
Antartica  Comandante  Ferraz  (Estudo  de  Ca- 
tions NA   Precipitacao  Antartica  Estacao  Co- 
mandante Ferrez). 
W90-01780  2K 

CHESAPEAKE  BAY 

Soil    Micromorphology   of  a   Chesapeake   Bay 
Tidal  Marsh:  Implications  for  Sulfur  Accumula- 
tion. 
W90-01062  2L 

Autotrophic  Picoplankton  Dynamics  in  a  Chesa- 
peake Bay  Sub-estuary. 
W90-01288  2L 

CHILE 

Water  Chemistry  and  Isotope  Study  of  Streams 

and  Springs  in  Northern  Chile. 

W90-01034  2K 

Snowmelt-runoff  Simulation  Model  of  a  Central 

Chile  Andean  Basin  with  Relevant  Orographic 

Effects. 

W90-01865  2C 

CHINA 

Water  Resources  Management  in  North  China 

Plain. 

W90-01346  6A 

Analysis  of  the  Variation  Trend  of  the  Annual 
Runoff  on  the  Northern  Slope  of  Qilian  Shan 
W90-01540  2E 

Glacial  and  Hydrological  Regime  under  Climat- 
ic Influence  in  the   Urumqi   River,   Northwest 
China. 
W90-01569  2B 

Primary  Study  of  the  Relationship  between  Gla- 
cial Mass  Balance  and  Climate  in  the  Qilian 
Mountain  Taking  'July  First'  Glacier  as  an  Ex- 
ample. 

W90-01570  2C 
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Several  Problems  of  Dam  Construction  by  Di- 
rectional Blasting. 
W90-OI720  8H 

Hydrometric  Cablcways  in  the  Yangtze  Valley 
W90-0I796  7B 

Effects  of  Irrigation  on  the  Chemical  Balance  in 
the  Ecological  Environment  of  Water  and  Soil. 
W90-01839  3F 

Simulation   of  Water   Requirements   for   Major 
Cereal  Crops  and  Forecasting  Long-Range  Irri- 
gation Demands  in  China. 
W90-01845  3F 

Statistical  Studies  of  the  Atmospheric  Circula- 
tion of  the  Northern  Hemisphere,  Hydroclimatic 
Regimes    in    China    and    Antarctic    Ice-Snow 
Cover. 
W90-01856  2C 

CHLORANIL 

Charge-Transfer  Interaction  Between  Dissolved 

Humic  Materials  and  Chloranil. 

W90-01503  5B 

CHLORELLA 

Utilization  of  Waste-Grown  Algae  for  Feeding 

Freshwater  Shrimps. 

W90-01 103  5E 

CHLORINATED  HUMIC  ACIDS 

Chlorinated  Humic  Acid  Mixtures:  Criteria  for 
Detection  of  Disinfection  Byproducts  in  Drink- 
ing Water. 
W90-01529  5F 

CHLORINATED  HYDROCARBONS 

Loss  of  Submerged  Plants  with  Eutrophication: 
III.  Potential  Role  of  Organochlorine  Pesticides: 
A  Palaeoecological  Study. 
W90-01322  5C 

Sorption   of  Chlorinated   Hydrocarbons   in   the 
Water  Column  by  Dissolved  and  Particulate  Or- 
ganic Material. 
W90-01502  5B 

Charge-Transfer  Interaction  Between  Dissolved 

Humic  Materials  and  Chloranil. 

W90-01503  5B 

Sorption  of  Organochlorines  by  Lake  Sediment 

Porewater  Colloids. 

W90-01504  5B 

Effect  of  Dissolved  Organic  Matter  on  Extrac- 
tion   Efficiencies:    Organochlorine    Compounds 
from  Niagara  River  Water. 
W90-01506  5  A 

Superfund  Record  of  Decision:  Keefe  Environ- 
ment, NH. 
W90-01715  5G 

Pathways  for  the  Production  of  Organochlorine 
Compounds  in  the  Chlorination  of  Humic  Mate- 
rials. 
W90-01758  5F 

CHLORINATION 

Kinetics  of  Reactions  in   Solutions  Containing 

Monochloramine  and  Bromide. 

W90-01005  5F 

Alternative  Disinfectant  Chemicals  for  Trihalo- 

methane  Control:  A  Review 

W90-01235  5F 

Mutagenicity     on     Chlorination     of     Products 

Formed  by  Ozonation  of  Naphthoresorcinol  in 

Water. 

W90-01274  2F 

Effect  of  Ozonation  and  Chlorination  on  Humic 

Substance*  in  Water. 

W90-01528  5F 


Chlorinated  Humic  Acid  Mixtures:  Criteria  for 
Detection  of  Disinfection  Byproducts  in  Drink- 
ing Water. 
W90-01529  5F 

Biohazards  of  Drinking  Water  Treatment. 
W90-01750  5F 

Health    Risk    in    Relation    to    Drinking    Water 

Treatment. 

W90-01751  5F 

Elimination  of  Viruses  and  Bacteria  During 
Drinking  Water  Treatment:  Review  of  10  Years 
of  Data  from  the  Montreal  Metropolitan  Area. 
W90-01755  5F 

Pathways  for  the  Production  of  Organochlorine 
Compounds  in  the  Chlorination  of  Humic  Mate- 
rials. 
W90-01758  5F 

GC/MS  Identification  of  Mutagens  in  Aqueous 

Chlorinated  Humic  Acid  and  Drinking  Waters 

Following  HPLC  Fractionation  of  Strong  Acid 

Extracts. 

W90-01759  5F 

Some  Lipophilic  Compounds  Formed  in  the 
Chlorination  of  Pulp  Lignin  and  Humic  Acids. 
W90-01760  5B 

Amino  Acids  as  Model  Compounds  for  Haloge- 
nated  By-Products  Formed  on  Chlorination  of 
Natural  Waters. 
W90-01761  5F 

Toxicological  Significance  of  the  Chemical  Re- 
actions of  Aqueous  Chlorine  and  Chloramines. 
W90-01762  5F 

CHLORINE 

Alternative  Disinfectant  Chemicals  for  Trihalo- 

methane  Control:  A  Review. 

W90-01235  5F 

CHLOROPHYLL 

Limnology   of  Naturally   Acidic,   Oligotrophic 
Dune  Lakes  in  Subtropical  Australia,  Including 
Chlorophyll-Phosphorus  Relationships. 
W90-01154  2H 

CHLOROPHYLL  A 

Water  Quality  Conditions  and  Particulate  Chlo- 
rophyll a  of  New  Intensive  Seawater  Fishponds 
in  Eilat,  Israel:  Daily  and  Diel  Variations. 
W90-01011  81 

Composition  and  Seasonal  Variations  of  the 
Chlorophyllic  Pigment  in  Phytobenthos  Assem- 
blages of  the  Ter  River  Over  a  Nine-Month 
Period  (Composicion  y  Ciclo  de  Pigmentos 
Clorofilicos  en  las  Poblaciones  del  Fitobentos 
del  rio  Ter  Durante  un  Periodo  de  Nueve 
Meses). 
W90-01056  2H 

CHROMATOGRAPHY 

Nature  of  Iron  and  Manganese  Species  in  Dam 

Waters. 

W90-01077  2K 

Analysis     of     Trifluralin,     Methyl     Paraoxon, 

Methyl   Parathion,   Fenvalerate  and   2,4-D   Di- 

methylamine  in  Pond  Water  Using  Solid-phase 

Extraction. 

W90-01258  5A 

Effect  of  Humic  Substances  on  the  Treatment  of 

Drinking  Water. 

W90-01498  5F 

Geochemistry  of  Dissolved  Chromium-Organ- 
ic-Matter Complexes  in  Narragansett  Bay  Inter- 
stitial Waters. 
W90-01511  5  A 

Frontal    Chromatographic    Concepts    to    Study 
Competitive  Adsorption:  Humic  Substances  and 


Halogenated    Organic    Substances   in    Drinking 

Water. 

WWJI522  5F 

CHROMIUM 

Chromium  Removal  by  Activated  Sludge. 
W90-01I22  5D 

Electrolytic  Flotation  of  Chromium  from  Dilute 

Solutions 

W90-O1236  5D 

Extraction-Spectrophotometnc      Determination 

of   Chromium(VI)    with    Hydroxyamidine    and 

Amides 

W90-01284  5  A 

Geochemistry  of  Dissolved  Chromium-Organ- 
ic-Matter  Complexes  in  Narragansett  Bay  Inter- 
stitial Waters 
W90-O1511  5A 

CHRYSOPHYTA 

Determination  of  Nutrient  Uptake  Kinetic  Pa- 
rameters: A  Comparison  of  Methods. 
W90-01290  2H 

Scale-Bearing     Chrysophyceae    (Mallomonada- 
ceae  and  Paraphysomonadaceae)  from  Macken- 
zie  Delta  Area   Lakes,   Northwest  Territories, 
Canada. 
W90-01335  2H 

CITROBACTER 

Isolation  and  Characterisation  of  Bacteria  Capa- 
ble of  Accumulating  Silver. 
W90-01306  5D 

CIVIL  ENGINEERING 

Kiambere  Hydroelectric  Project,  Kenya:  Part  1. 

Planning  and  Economic  Studies. 

W90-01354  8C 

Kiambere  Hydroelectric  Project,  Kenya:  Part  2. 

Design. 

W90-01355  8C 

Kiambere  Hydroelectric  Project,  Kenya:  Part  3. 

Finance  and  Construction. 

W90-01356  8C 

CLAMS 

Morphological  Variation  of  Elliptio  complanata 
(Bivalvia:  Unionidae)  in  Differing  Sediments  of 
Soft-Water  Lakes   Exposed   to  Acidic   Deposi- 
tion. 
W90-01012  5C 

CLARIFIERS 

Dewatering  Suspended  Solids  by  Continuous- 
Flow  Centrifugation:  Practical  Considerations. 
W90-01075  VB 

CLAY  LINERS 

Modeling  of  Leakage  Through  Cracked  Clay 

Liners-I:  State  of  the  Art. 

W90-00969  5E 

Modeling  of  Leakage  Through  Cracked  Clay 

Liners-II:  A  New  Perspective. 

W90-00970  5E 

CLAYS 

Determining  Percolation  Losses  of  Packed  Clay 

Soil  from  Tensiometer  Data. 

W90-01230  2G 

In  Situ  Hydraulic  Conductivity  Tests  for  Com- 
pacted Clay. 
W90-01273  2G 


Movement  of  Water  in  Swelling  Clays. 
W90-01611 
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CLEAN  WATER  ACT 

Address    Before    the    National    Conference   on 
Stormwater  Management  Alternatives 
W90-01938  5G 

CLEANUP 

Water  Quality  and   Macroinvertebrate   Popula- 
tions   Before    and    After    a    Hazardous    Waste 
Cleanup. 
W90-00984  5G 

Superfund  Record  of  Decision:  Zellwood    FL 
W90-01703  5G 

Superfund  Record  of  Decision:  Keefe  Environ- 
ment, NH. 
W90-01715  5G 

Design,  Construction  and  Testing  of  a  Prototype 
for  Absorbing  oil  Contamination  in  the  Sea- 
Phase  3:  Construction  and  Testing  (Entwurf, 
Bau  und  Erprobung  eines  Prototyps  zum  Absau- 
gen  von  Olverschmutzungen  im  Meer-Phase 
III:  Bau  und  Erprobung). 
W90-01794  5G 

CLEANUP  OPERATIONS 

Installation     Restoration     Program.     Stage     3: 
McClellan  Air  Force  Base,  Semiannual  Informal 
Technical  Report. 
W90-01707  5G 

Status  Report  for  the  Hanna  and   Hoe  Creek 
Underground  Coal  Gasification  Test  Sites 
W90-01711  5G 

Superfund  Record  of  Decision:  American  Ther- 
mostat, NY. 
W90-01712  5G 

Superfund  Record  of  Decision:  York  Oil  Com- 
pany, NY. 
W90-01714  5G 

Superfund  Record  of  Decision:  Eau  Claire  Mu- 
nicipal Well,  WI. 
W90-01717  5G 

Superfund  Record  of  Decision:  LA.  Clarke  and 

Son,  VA. 

W90-01718  5G 

Closure  Plan  for  the  Decommissioned  High  Ex- 
plosives   Rinse-Water    Lagoons    at    Lawrence 
Livermore  National  Laboratory  Site  300 
W90-01723  5G 

Experiments  on  Models  for  an  Oil  Retention  and 
Collecting  Device  (Modellversuche  fur  eine  Oei- 
sperrvorrichtung  und  Oeisammeivorrichtune) 
W90-01743  5G 

Polyurethane  Flexible  Foam  Oil  Barrier  Produc- 
tion System  for  the  Protection  of  Harbours, 
Shorelines,  and  Aquaculture  Projects  (Barriere 
aus  Polyurethanweichschaum  zum  Schutz  gegen 
auslaufendes  Rohol  bei  Tanker-Havarien  bzw. 
sum  Schutz  von  Hafen,  Stranden  und  Aquakul- 
turanlagen). 
W90-01747  5B 

CLEAR-CUTTING 

Effect  of  Clearcutting  on  Chemical  Exports  in 
Lateral  Flow  from  Differing  Soil  Depths  on  a 
Subalpine  Forested  Slope 
W90-01471  4C 

Changes  in  Streamflow  Peaks  Following  Timber 
Harvest  of  a  Coastal  British  Columbia  Water- 
shed. 
W90-01479  4C 

Source  of  Increased  Stormwaters  after  Forest 

Operations. 

W90-01482  4C 

Effect  of  Clearcutting  on  Streamflow  Generat- 
ing Processes  from  a  Subalpine  Forest  Slope 
W90-01483  4C 


Effect  of  Aspen  Harvest  and  Growth  on  Water 

Yield  in  Minnesota. 

W90-01484  2E 

Effects  of  Whole-Tree  Clearcutting  on  Stream- 
flow  Can  Be  Adequately  Estimated  by  Simula- 
tion. 
W90-01485  2E 

CLIMATES 

Climatic  Change  in  Nigeria:  Variation  in  Rain- 
fall Receipt  per  Rain-Day. 
W90-01408  2B 

Some  Effects  of  Climate  Variability  on  Hydrolo- 
gy in  Western  North  America. 
W90-01542  2  A 

Impact  of  Climate  Change  on  the  Morphology 

of  River  Basins. 

W90-01565  2E 

Global  Climatic  Changes  and  Regional  Hydrolo- 
gy: Impacts  and  Responses. 
W90-01571  2  A 

CLIMATIC  CHANGE 

Snow  Cover  as  an  Indicator  of  Climate  Change 
W90-01852  2C 

CLIMATIC  DATA 

Sahelian  Drought(s)  as  Seen  from  the  Rainfall 

Data  of  a  Mauritanian  Station. 

W90-01411  7B 

CLIMATOLOGY 

Simple  Procedures  for  Extrapolation  of  Humidi- 
ty Variables  in  the  Mountainous  Western  United 
States. 
W90-01065  2B 

Spectral  Characteristics  of  the  Annual  Rainfall 

Series  for  Northeast  Brazil. 

W90-01231  2B 

Model  of  Vector  Time  Series  with  Binary  Com- 
ponents for  Applications  in  Climatology  (Sur  un 
Modele  de  Serie  Chronologique  Vectorielle  a 
Composantes  Binnaires  en  vue  d'Applications  en 
Climatologie). 
W90-01425  2B 

Modelling  Forest  Transpiration  from  Climato- 

logical  Data. 

W90-01462  2D 

Influence  of  Climate  Change  and  Climatic  Vari- 
ability on  the  Hydrologic  Regime  and  Water 
Resources. 

W90-01537 


Runoff  Variability:  A  Global  Perspective 
W90-01538 


2A 


2E 


Variation  of  River  Discharges  and  Lake  Levels 
in  West  Africa  Since  the  Beginning  of  the  Twen- 
tieth Century,  (Variation  des  Debits  des  Cours 
d'Eau  et  des  Niveaux  des  Lacs  en  Afrique  de 
l'Ouest  depuis  le  Debut  du  20eme  Siecle) 
W90-01539  2E 

Analysis  of  the  Variation  Trend  of  the  Annual 
Runoff  on  the  Northern  Slope  of  Qilian  Shan 
W90-01540  2E 

Some  Effects  of  Climate  Variability  on  Hydrolo- 
gy in  Western  North  America. 
W90-01542  2  A 

Evaluation  of  Runoff  Changes  in  the  Labe  River 

Basin    by    Simulating    the    Precipitation-Runoff 

Process. 

W90-01543  2E 

Climatic  Fluctuations  and  Runoff  from  Glacier- 

ised  Alpine  Basins. 

W90-01544  2E 


CLIMATOLOGY 

Spatial  and  Temporal  Variability  of  Rainfall  and 

Potential  Evaporation  in  Tunisia. 

W90-01545  2B 

Climatology  of  Dry  and  Wet  Periods  over  West- 
ern Canada  in  a  General  Circulation  Model 
W90-01546  2G 

Paleohydrologic  Studies  Using  Proxy  Data  and 

Observations. 

W90-01547  2  A 

Paleoflood      Hydrology      and      Hydroclimatic 

Change. 

W90-01548  2  A 

Variability  in  Periodicities  Exhibited  by  Tree 
Ring  Data. 

W90-01549  2  A 

Paleorecharge,    Climatohydrologic    Variability, 

and  Water-Resource  Management. 

W90-01550  2F 

Lake  Ice  Formation  and  Breakup  as  an  Indicator 
of  Climate   Change:   Potential    for   Monitoring 
Using  Remote  Sensing  Techniques. 
W90-01551  2C 

Mass  Balance  of  North  Cascade  Glaciers  and 

Climatic  Implications. 

W90-01552  2C 

Critical  Precipitation  Conditions  for  Landslide 
and  Tree  Ring  Responses  in  the  Rokko  Moun- 
tains, Kobe,  Japan. 
W90-01554  2  J 

Role  of  Stochastic  Hydrology  in  Dealing  with 

Climatic  Variability. 

W90-01555  2  A 

Long  Water  Balance  Time  Series  in  the  Upper 
Basins  of  Four   Important   Rivers  in   Europe- 
Indicators  for  Climatic  Changes. 
W90-01556  2A 

Analysis  of  Patterns  in  a  Precipitation  Time  Se- 
quence by  Ordinary  Kalman  Filter  and  Adaptive 
Kalman  Filter. 
W90-01557  2B 

Identification  of  Recent  Rainfall  Fluctuations  in 

the  Philippines. 

W90-01558  2B 

Temporal   Disaggregation  of  Monthly  Rainfall 

Data  for  Water  Balance  Modelling. 

W90-01560  2B 

Modeling  a  Non-Stationary  Process-Applica- 
tion to  the  Rainfall  Data  in  Semi-Arid  Areas, 
(Modelisation  d'un  Processus  Non-Stationnaire- 
Application  a  la  Pluviometrie  en  Zone  Semi- 
Aride). 
W90-01563  7C 

Bayesian   Forecasting  of  Hydrologic  Variables 

under  Changing  Climatology. 

W90-01564  7B 

Impacts    of   Alternating    Flood    and    Drought- 
Dominated  Regimes  on  Channel  Morphology  at 
Penrith,  New  South  Wales,  Australia. 
W90-01566  2E 

Is  the  Largest  North  American  Sub-Arctic  Sand 

Dune  Disappearing. 

W90-01567  2  J 

Drought,  Runoff  and  Surface  Water  Resources- 
Effects  on  Small  Watersheds  in  Burkina  Faso 
(Secheresse,  Desertification  et  Ressources  en  eau 
de  Surface-Application  aux  Petits  Bassins  du 
Burkina  Faso). 
W90-01568  2B 
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Glacial  and  Hydrological  Regime  under  Climat- 
ic Influence  in  the  Urumqi  River,  Northwest 
China. 
W9O-01569  2B 

Primary  Study  of  the  Relationship  between  Gla- 
cial Mass  Balance  and  Climate  in  the  Qilian 
Mountain  Taking  'July  First*  Glacier  as  an  Ex- 
ample. 
W90-01570  2C 

Global  Climatic  Changes  and  Regional  Hydrolo- 
gy: Impacts  and  Responses. 
W9O-01571  2A 

Impacts  of  C02-Induced  Climate  Change  on 
Hydro-Electric    Generation    Potential    in    the 
James  Bay  Territory  of  Quebec. 
W90-01572  4C 


Climate  Change  and  Water  Resources. 
W90-01573 


4C 


Macroscale  Hydrologic  Models  in  Support  to 

Climate  Research. 

W90-01574  2  A 

Spatial  and  Temporal  Variability  of  the  Water 
Balance  of  Some  Watersheds  in  Western  Africa 
in  Relation  to  Climatic  Changes  (Variabilite  Spa- 
tiale  et  Temporelle  des  Bilans  Hydipues  de  Quel- 
ques  Bassins  Versants  d'Afrique  deL'ouest  en 
Liaison  Avec  les  Chengements  Climatiques). 
W90-01575  2  A 

Historical    Variations    in    African    Water    Re- 
sources. 
W90-01576  2  A 

Climatic  Change  and  Great  Lakes  Water  Levels. 
W90-01577  2B 

Sensitivity   of  Water   Resources  in  the  Great 
Lakes  Region  to  Changes  in  Temperature,  Pre- 
cipitation, Humidity,  and  Wind  Speed. 
W90-01578  2B 

Persistent  Consequences  of  the  Present  Drought 
on  the  Flows  of  the  Senegal  River  and  the 
Hypersalinisation  of  the  Lower  Casamance  (Les 
Consequences  Durables  de  la  Secheresse  Ac- 
tuelle  Sur  l'eculement  du  Fleuve  Senegal  et  l'hy- 
persalinisation  de  la  Basse-Casamance). 
W90-01579  2B 

Effect  of  Climate  Changes  on  the  Precipitation 
Patterns  and  Isotopic  Composition  of  Water  in  a 
Climate  Transition  Zone:  Case  of  the  Eastern 
Mediterranean  Sea  Area. 
W90-01580  2B 

Climatic  Variability  and  Regolith  Groundwater 

Regime  in  Southwestern  Nigeria. 

W90-01581  2B 

Long-term  Changes  in  Water  Quality  Param- 
eters of  a  Shallow  Eutrophic  Lake  and  Their 
Relations  to  Meteorologic  and  Hydrologic  Ele- 
ments. 
W90-01582  2H 

Hydrologic  Design  Criteria  and  Climate  Varia- 
bility. 
W90-01583  8A 

Methodology  for  Distinguishing  between  the  Ef- 
fects of  Human  Influence  and  Climate  Variabili- 
ty on  the  Hydrologic  Cycle. 
W90-01584  4C 

Some  Possible  Impacts  of  Greenhouse  Gas  In- 
duced Climatic  Change  on  Water  Resources  in 
England  and  Wales. 
W90-01586  2B 

Hydrologic  Response  to  an  Artificial  Climatic 

Change  of  Rainfall  Enhancement. 

W90-01588  2B 


Will  Clouds  Provide  a  Negative  Feedback  in  a 

C02-Warmed  World. 

W90-01589  2B 

Variations  of  Tropical  Circulation  and  Associat- 
ed Rainfall  Anomalies,  during  2  Years  of  Con- 
trast (Variacoes  das  Circulacoes  Tropicals  E  as 
A noinalias  de  Precipitacao  Associadas,  Em  Dois 
Anos  de  Contraste). 
W90-01782  2B 

Large  Scale  Effects  of  Seasonal  Snow  Cover. 
W90-01850  2C 

Large  Scale  Effects  of  Seasonal  Snow  Cover. 
W90-01851  2C 

Snow  Cover  as  an  Indicator  of  Climate  Change. 
W90-01852  2C 

Snow  Cover-Atmospheric  Interactions. 
W90-01853  2C 

Seasonal  Variation  of  Eurasian  Snow  Cover  and 
its  Impact  on  the  Indian  Summer  Monsoon. 
W90-01855  2C 

Statistical  Studies  of  the  Atmospheric  Circula- 
tion of  the  Northern  Hemisphere,  Hydroclimatic 
Regimes    in    China    and    Antarctic    Ice-Snow 
Cover. 
W90-01856  2C 

Interactions  between  the  Snow  Cover  and  the 
Atmospheric  Circulations  in  the  Northern  Hemi- 
sphere. 
W90-01857  2C 


Role  of  Large-Scale  Ice  Sheets  in  Climate  Histo- 
ry- 
W90-01906  2C 

Glacial  Isostasy  and  the  Ice  Age  Cycle. 


W90-01907 


2C 


Simple    Simulation   of   Ice-Atmosphere-Ocean- 
Land  Coupling  in  Climatic  Models. 
W90-01908  2C 

Ice  Sheet  Elevation  Changes  from  Isotope  Pro- 
files. 
W90-01909  2C 

Derivation  of  Paleoelevations  from  Total  Air 
Content  of  Two  Deep  Greenland  Ice  Cores. 
W90-01910  2C 

CLOUD  SEEDING 

Hydrologic  Response  to  an  Artificial  Climatic 

Change  of  Rainfall  Enhancement. 

W90-01588  2B 

CLOUDS 

Studies  on   Non-Precipitating   Cumulus  Cloud 

Acidification. 

W90-01061  5B 

Statistical  Characteristics  of  Radar  Echoes  of 
Precipitating   Snow   Clouds   over   the   Ishikari 
Bay,  Hokkaido,  Japan. 
W90-01390  2B 

Quality  of  Satellite  Precipitable  Water  Content 

Data  and  their  Impact  on  Analyzed  Moisture 

Fields. 

W90-01396  7B 

Carboxylic  Acids  and  Carbonyl  Compounds  in 
Southern  California  Clouds  and  Fogs. 
W90-01398  5B 

Will  Clouds  Provide  a  Negative  Feedback  in  a 

C02- Warmed  World. 

W90-01589  2B 

COAGULATION 

Coagulation    Process   for   Removal   of  Humic 

Substances  from  Drinking  Water. 

W90-01515  5F 


Reactions  Between  Fulvic  Acid  and  Aluminum: 

Effects  on  the  Coagulation  Process. 

W90-01516  5F 

Aluminum  and  Iron(III)  Chemistry:  Some  Impli- 
cations for  Organic  Substance  Removal. 
W90-01517  JF 

Effects  of  Humic  Substances  on  Particle  Forma- 
tion, Growth,  and  Removal   During  Coagula- 
tion. 
W90-O1518  5F 

Evaluation  of  Extent  of  Humic-Substance  Re- 
moval by  Coagulation. 
W90-01519  5B 

Characteristics  of  Humic  Substances  and  Their 
Removal  Behavior  in  Water  Treatment. 
W90-01520  5F 

Effect  of  Coagulation,  Ozonation,  and  Biodegra- 
dation  on  Activated-Carbon  Adsorption. 
W90-01531  5F 

COAL 

Impact   of  Flue-gas   Desulphurization   on   the 

Water  Environment. 

W9O-O1088  5C 

Spectrum  of  Pollutants  in  LTC  Wastewater-A 

Case  Study. 

W90-01119  5D 

Wastewater  Characteristics  of  LTC  Process  of 

Coal. 

W90-01120  5D 

COASTAL  MARSHES 

Seasonal  Changes  in  Larval  Populations  of  Culi- 
coides  Subimmaculatus  Lee  &  Reye 
(Diptera:Ceratopogonidae),  with  Observations 
on  the  Influence  of  Tides  on  Larval  Ecology. 
W90-01070  2L 

COASTAL  PLAINS 

Comparison  Between  the  Groundwater  Quality 
in  an  Intermountainous  and  a  Coastal  Plain  in 
Yemen  Arab  Republic. 
W90-01835  2K 

COASTAL  WATERS 

Seasonal     Variations    in    Concentrations    and 
Fluxes  of  Dissolved  Organic  and  Inorganic  Ma- 
terials in  a  Tropical,  Tidally-Dominated,  Man- 
grove Waterway. 
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Evaluation  of  Some  Myths  Concerning  the  Cul- 
ture of  Daphnids. 
W90-01239  5  A 

QSAR  Study  of  the  Toxicity  of  Nitrobenzene 
Derivatives  Towards  Daphnia  magna,  Chlorella 
pyrenoidosa  and  Photobacterium  phosphoreum. 
W90-01247  5C 

Comparative  Acute  Toxicity  of  Diethylenegly- 
col  Dinitrate  to  Freshwater  Aquatic  Organisms. 
W90-01263  5C 

Production  Ecology  of  Phyto-  and  Zooplankton 
in  a  Eutrophic  Pond  Dominated  by  Chaoborus 
flavicans  (Diptera:  Chaobolidae). 
W90-01314  2H 

DATA  ACQUISITION 

Hydrologic  Uncertainty  Measure  and  Network 

Design. 

W90-00966  7A 

Accounting  for  Discrepancies  in  Pan  Evapora- 
tion Calculations. 
W90-00972  2D 

Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric     Biochemical     Oxygen     Demand 
Data:  I.  Method  Development. 
W90-00997  5A 

Application  of  Gene  Probe  Methods  for  Moni- 
toring Specific  Microbial  Populations  in  Fresh- 
water Ecosystems. 
W90-01111  5A 

Operational  Implementation  of  a  Flood  Forecast 
(Mise  en  Oeuvre  Operationnelle  d'une  Prevision 
des  Crues). 
W90-01128  7C 

Hydrological   Radar:   Results  and   Experiments 
Currently  Being  Conducted  in  France  (Hydrolo- 
gie  Radar:  Bilan  et  Perspectives). 
W90-01139  7B 
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Blizzard     Information     System     and     Snowing 
Country  Information  System  (  in  Japanese). 
W90-01733  7B 

Hydrometric    Data    Capture    Using    Intelligent 

Solid  State  Logging  Systems. 

W90-01816  7  A 

Monitoring  Water  Quantity  and  Water  Quality 

in  an  Urban  Basin. 

W90-01818  7B 


Haddington  Flood  Warning  System. 
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Satellite  Data  as  a  Basis  for  the  Estimation  of 

Rainfall  and  Runoff. 

W90-01820  7B 

Towards   a    Satellite-based    Hydrometric    Data 

Collection  System. 

W90-01821  7B 

Developments  in  Hydrometry  in  Central  Amer- 
ica and  Brazil. 
W90-01825  7B 

Automation  of  Daily  Water  Discharge  Compu- 
tation for  Rivers  with  Different  Regimes. 
W90-01826  7B 

Advanced   Hydrologic   Instrumentation   Activi- 
ties Within  the  Water  Resources  Division  of  the 
US  Geological  Survey. 
W90-01827  7B 
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Cover. 
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lation Descriptions  and  Physico-Chemical  Rela- 
tionships. 
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Chemical  Characteristics  of  Streams  in  the  Mid- 
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Estimating  the  Reliability  of  Regional  Predic- 
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DATA  PROCESSING 

Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric    Biochemical    Oxygen    Demand 
Data:  II.  Application  and  Evaluation. 
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tation for  Rivers  with  Different  Regimes. 
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DATA  STORAGE  AND  RETRIEVAL 

Auto-Cad-Based  Watershed  Information  System 

for  the  Hydrologic  Model  HEC-I. 
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DATABASES 

Snow  Cover  Parameter  Retrieval  from  Various 
Data  Sources  in  the  Federal  Republic  of  Germa- 
ny. 
W90-01880  2C 
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Determination  of  Organochlorine  Pesticides  in 

Indian  Coastal   Water  Using  a  Moored  In-situ 

Sampler. 
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DECISION  MAKING 

Real  Time  Decision  Procedures  Relating  to 
Flood  Forecasting  (Les  Procedures  de  Decision 
en  Temps  Reel  pour  la  Prevision  des  Crues). 
W90-01132  7C 
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Management. 
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Forest     Watershed     Resources 


Background  Concepts  and  Principles. 
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Irrationality  in  Decision  Making  Process  Exem- 
plified by  Applied  Policies  Concerning  Storm- 
water  Detention  in  Different  Countries. 
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DECOMPOSING  ORGANIC  MATTER 

C:N:P  Ratio  of  Microcystis  and  Anabaena  (Blue- 
Green  Algae)  and  its  Importance  for  Nutrient 
Regeneneration  by  Aerobic  Decomposition. 
W90-01298  5C 

Litter  Consumption  by   Invertebrates  from   an 
Australian  Tropical  Rainforest  Stream. 
W90-01303  2H 

DECOMPOSITION 

Impact  of  Highway  Construction  on  Leaf  Proc- 
essing in  Aquatic  Habitats  of  Eastern  Tennessee. 
W90-01016  4C 

C:N:P  Ratio  of  Microcystis  and  Anabaena  (Blue- 
Green  Algae)  and  its  Importance  for  Nutrient 
Regeneneration  by  Aerobic  Decomposition. 
W90-01298  5C 

Decomposition  of  Leaf  litter  Exposed  to  Simu- 
lated Acid  Rain  in  a  Buffered  Lotic  System. 
W90-01316  5C 

DECONTAMINATION 

Design,  Construction  and  Testing  of  a  Prototype 
for  Absorbing  oil  Contamination  in  the  Sea- 
Phase  3:  Construction  and  Testing  (Entwurf, 
Bau  und  Erprobung  eines  Prototyps  zum  Absau- 
gen  von  Olverschmutzungen  im  Meer—Phase 
III:  Bau  und  Erprobung). 
W90-01794  5G 

DEFORESTATION 

Runoff  and  Erosion  in  Clearings  Following  Cut- 
ting of  the  Humid  Tropical  Forest  (Ecoulements 
et  erosion  sous  prairies  artificielles  apres  defri- 
chement  de  la  foret  tropicale  humide). 
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Evaluation   of  the   Effect   of  Deforestation  on 
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Studies  on  the   Hydrological   Processes  in  the 

Forest  Drainage  Basins  of  the  Western  Ghats  of 
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W90-01453  4C 

Deforestation  and  Erosion  in  the  Nepalese  Hi- 
malaya-Is the  Link  Myth  or  Reality. 
W90-01455  2J 

DEGRADATION 

Water  Quality  Antidegradation:  The  Colorado 

Experience. 
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Another  Perspective  on  Colorado's  New  Anti- 
degradation  Rule. 
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DELAWARE 

Drainage  Reconsidered:  The  Evolving  i- 
Public     Agencie*     In     Drainage-New     Castle 
County,  Delaware. 
W90-01934  4  A 

DELTAS 

Observed  Parameters  for  Turbidity-current 
Flow  in  Channels,  Reserve  Fan,  Lake  Superior 
W90-01100  2J 

DENDROCHRONOLOGY 

Variability   in   Periodicities   Exhibited   by  Tree 

Ring  Data. 
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Critical  Precipitation  Conditions  for  Landslide 
and  Tree  Ring  Responses  in  the  Rokko  Moun- 
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W90-01554  2J 

DENITRIFICATION 

Distribution   and    Role   of  Bacterial    Nitrifying 
Populations   in   Nitrogen   Removal   in   Aquatic 
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W90-0O992  5D 

Stability   of  Nitrite    Build-up   in   an   Activated 
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W90-01050  5D 
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W90-01082  5F 

Experimental   Assessment   of  Rates  of  Nitrate 
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DENMARK 

Ion  Balance  in  Forest  Ecosystems  (Ionbalance  I 

Skov-Kosystemer). 
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DEPOSITION 

Depositional    Processes    on    an    Ancient    and 
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W90-01358  2J 

DESALINATION 

Dissolved     Organic     Components     in     Process 
Water  at  the  Los  Banos  Desalting  Facility. 
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DESERTS 

Effects  of  the  Length  of  Record  on  Estimates  of 

Annual  and  Seasonal  Precipitation. 
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DESIGN  CRITERIA 

Damming  of  the  Irtysh  River  at  the  Construc- 
tion Site  of  the  Shul'binsk  Hydroelectric  Station. 
W90-01199  8  A 

Architecture  of  the  Toktogul  Hydroelectric  Sta- 
tion on  the  Naryn  River. 
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Flow  Measurements  in  Open  and  Closed  Con- 
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works. 
W90-01797  7B 

DESIGN  FLOODS 
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Estimation. 
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DESIGN  STANDARDS 

Design   Criteria   for   Process   Wastewater   Pre- 

treatment  Facilities. 
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Drainage  Reconsidered:  The  Evolving  Role  of 
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DETERGENTS 

Effects  of  the  Emergence  of  a  New  Heavy  Duty 
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Surfactants  and  on  the  Toxicity  of  the  Effluent 
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DETERMINISTIC  MODELS 

Prediction  of  Cyclic  Rainfall  and  Streamflow. 
W90-01422  2B 

Stochastic  Modeling  of  the  Daily  Flows  in  the 

River  Crati,  Southern  Italy. 

W90-01429  2E 

DEVELOPING  COUNTRIES 

WaterAid  and  the  Third  World-a  Partnership  in 

Low-cost  Technology. 

W90-01085  5F 

Groundwater  Quality  Monitoring  in  Relation  to 
On-site  Sanitation  in  Developing  Countries. 
W90-01098  5G 
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W90-01618  4C 
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Developing  Countries. 

W90-01641  5G 

Water  Management  in  Urban  Areas  of  a  Devel- 
oping Country. 
W90-01694  5F 

Developments  in  Hydrometry  in  Central  Amer- 
ica and  Brazil. 
W90-01825  7B 

DEWPOINT 

Simple  Procedures  for  Extrapolation  of  Humidi- 
ty Variables  in  the  Mountainous  Western  United 
States. 
W90-01065  2B 

DIAGENESIS 

Geohydrology  of  the  Laura  Fresh-Water  Lens, 
Majuro  Atoll:  A  Hydrogeochemical  Approach. 
W90-01172  2F 

DIATOMS 

Inferring  pH  from  Diatoms:  A  Comparison  of 


Old  and  New  Calibration  Methods. 
W90-01015 


5A 


Toxicity  of  Nine  Benchmark  Chemicals  to  Ske- 
letonema  costatum,  a  Marine  Diatom. 
W90-01182  5C 

Effect  of  Substrata  on  Flora  of  Attached  Diatom 
Assemblage  with  Reference  to  Biological  Water 
Quality  Assessment,  (in  Japanese). 
W90-01296  5  A 

DIELDRIN 

Determination  of  Organochlonne  Pesticides  in 

Indian  Coastal  Water  Using  a  Moored  In-situ 

Sampler. 

W90-0O995  5B 

DIFFUSION  COEFFICIENT 

Modeling  the  Distribution  of  Acetate  in  Anoxic 

Estuarine  Sediments. 

W90-01189  2L 


DIGITAL  FILTER  METHOD 

Application  of  a  Digital   Filter  for  Modelling 
River  Suspended  Sediment  Concentrations. 
W90-01030  2  J 

DIGITAL  MAP  DATA 

Integration  of  Digital  Terrain  Models  into 
Ground  Based  Snow  and  Runoff  Measurement. 
W90-01882  2C 

DIKES 

Flood  Protection  in  the  Lower  Rhine  Basin. 
W90-01651  8  A 

Flood  Protection  Plants  of  the  City  of  Wasser- 

burg  A.  Inn. 

W90-01687  4C 

DIRECTIONAL  BLASTING 

Several  Problems  of  Dam  Construction  by  Di- 
rectional Blasting. 
W90-01720  8H 

DISCHARGE  MEASUREMENT 

Advances  in  Hydrometry. 

W90-01795  7B 

Up-dating    of    Discharge    Rating    Curves    by 

Means  of  Mathematical  Models. 

W90-01799  7B 

Multilayer  Width-integrated  Velocity  Measure- 
ment Method. 
W90-01802  7B 

Moving   Boat   Discharge   Measurements   Using 

Acoustic  Doppler  Techniques. 
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Determination  of  a  Measuring  Network  Along 
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Developments  in  Hydrometry  in  India. 
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Design  and   Study  of  the  Instrumentation   Re- 
quired for  the  Measurement  of  Discharge  by  the 
Moving  Boat  Method. 
W90-01805  7B 

Flood  Flow  Gauging  with  Tritium  in  Southern 

Africa. 
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Tracer  Measurements  in  Lowland  Rivers. 
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Two    Less    Conventional    Methods    of    Flow- 
Gauging. 
W90-01809  7B 

Rising   Air   Float  Technique  for  the   Measure- 
ment of  Stream  Discharge. 
W90-01810  7B 

Installation  and  Operation  of  a  Bubble  Gauge 
Network   in   the   Mahakam    River   Basin,   East 
Kalimantan,  Indonesia. 
W90-01811  7B 

Improvement  of  Ultrasonic  Flowmeter  in  Rivers 

in  Japan. 

W90-01813  7B 

Experiences  Gained  During  the  Hydraulic  In- 
vestigations on  the  Cooling  Water  System  of  a 
Thermal  Power  Station. 
W90-01814  7B 

Measurement   of  Open   Channel   Flow   by   the 

Electromagnetic  Gauge. 

W90-01815  7B 

Hydrometric    Data    Capture    Using    Intelligent 

Solid  State  Logging  Systems. 

W90-01816  7  A 

Flow  Measurement  at  Sewage  Treatment  Plants. 
W90-01817  7B 

Monitoring  Water  Quantity  and  Water  Quality 

in  an  Urban  Basin. 
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Developments  in  Hydrometry  in  Central  Amer- 
ica and  Brazil. 
W90-01825  7B 

Automation  of  Daily  Water  Discharge  Compu- 
tation for  Rivers  with  Different  Regimes. 
W90-01826  7B 

DISINFECTION 

Ozone   Dose-Response   of  Escherichia   Coli   in 

Activated  Sludge  Effluent. 

W90-01001  5D 

Alternative  Disinfectant  Chemicals  for  Trihalo- 

methane  Control:  A  Review. 

W90-01235  5F 

Elimination  of  Viruses  and  Bacteria  During 
Drinking  Water  Treatment:  Review  of  10  Years 
of  Data  from  the  Montreal  Metropolitan  Area. 
W90-01755  5F 

Toxicological  Significance  of  the  Chemical  Re- 
actions of  Aqueous  Chlorine  and  Chloramines. 
W90-01762  5F 


New  Halamine  Water  Disinfectants. 
W90-01772 
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DISPERSION 

Hydrodynamic  Dispersion  in  Karstified  Limes- 
tones and  Dolomites  in  the  Upper  Jurassic  of  the 
Franconian  Alb,  F.R.G. 
W90-01027  2F 

DISSOLVED  ORGANIC  CARBON 

Seasonal     Variations     in     Concentrations     and 
Fluxes  of  Dissolved  Organic  and  Inorganic  Ma- 
terials in  a  Tropical,  Tidally-Dominated,  Man- 
grove Waterway. 
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Dissolved  Organic  Carbon-Bacteria  Interactions 
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Dissolved  Oxygen  in  a  River. 
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Organic  Carbon:  Environmental  Fate  Modeling. 
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DOMESTIC  WATER 
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Enhancement  of  Crop  Yields  from  Subsurface 

Drains  with  Various  Envelopes. 

W90-01226  3F 
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W90-01320  5C 

Loss  of  Submerged  Plants  with  Eutrophication: 

II.  Relationships  Between  Fish  and  Zooplankton 
in  a  Set  of  Experimental  Ponds,  and  Conclu- 
sions. 

W90-01321  5C 

Loss  of  Submerged  Plants  with  Eutrophication: 

III.  Potential  Role  of  Organochlorine  Pesticides: 
A  Palaeoecological  Study. 

W90-01322  5C 

Filtration  Rate  of  Dreissena  polymorpha  (Bival- 
via)  in  Three  Dutch  Lakes  with  Reference  to 
Biological  Water  Quality  Management. 
W90-01323  5G 

Long-term  Changes  in  Water  Quality  Param- 
eters of  a  Shallow  Eutrophic  Lake  and  Their 
Relations  to  Meteorologic  and  Hydrologic  Ele- 
ments. 
W90-01582  2H 

EUTROPHICATION 

Underwater  Light  Conditions  as  a  Key  for  Phy- 
toplankton Photosynthetic  Efficiency  I.  Rio  Ter- 
cero Reservoir  Cordoba,  Argentina.  (Condi- 
ciones  de  Luz  Subacuatica  como  Factores  De- 
terminantes  de  la  Eficiencia  Fotosintetica  Fito- 
planctonica.  25p.  I.  Rio  Tercero  Reservoir,  Cor- 
doba, Argentina.  Embalse  de  Rio  Tercero  (Cor- 
doba, Argentina)). 
W90-01053  5C 

Diel    Fluctuations    in    Bacterial    Activity    on 
Streambed     Substrata    during     Vernal     Algal 
Blooms:  Effects  of  Temperature,  Water  Chemis- 
try, and  Habitat. 
W90-01187  2K 

Carbon-controlled  Nitrogen  Cycling  in  a  Marine 
'Macrocosm':  An   Ecosystem-scale   Model  for 
Managing  Cultural  Eutrophication. 
W90-01287  2L 

Structure  and  Function  in  a  Model  Coastal  Eco- 
system: Silicon,  the  Benthos  and  Eutrophication. 
W90-01289  2L 

Limiting  Nutrients  of  Algal  Growth  in  Ushiku 

Marsh,  (in  Japanese). 

W90-01297  5C 

C:N:P  Ratio  of  Microcystis  and  Anabaena  (Blue- 
Green  Algae)  and  its  Importance  for  Nutrient 
Regeneneration  by  Aerobic  Decomposition. 
W90-O1298  5C 

Epilithic  Algal  Communities  from  River  Segura 

Basin,  Southeastern  Spain. 

W90-01304  2H 

Loss  of  Submerged  Plants  with  Eutrophication: 

I.  Experimental  Design,  Water  Chemistry, 
Aquatic  Plant  and  Phytoplankton  Biomass  in 
Experiments  Carried  Out  in  Ponds  in  the  Nor- 
folk Broadland. 
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Loss  of  Submerged  Plants  with  Eutrophication: 

II.  Relationships  Between  Fish  and  Zooplankton 
in  a  Set  of  Experimental  Ponds,  and  Conclu- 
sions. 

W90-01321  5C 


Loss  of  Submerged  Plants  with  Eutrophication: 
III.  Potential  Role  of  Organochlorine  Pesticides: 
A  Palaeoecological  Study. 
W90-01322  5C 

Long-term  Change  in  the  Coastal  Biota  of  Hata- 

kejima  Island,  (Japanese). 

W90-O1325  5C 

Study  of  Water  Quality  in  an  Urban  River  and 
Potential  Improvement  Using  a  Prototype  In- 
stream  Aerator. 
W90-01366  5B 

Feasibility  of  Using  Satellites  for  Detection  of 
Kinetics  of  Small  Phytoplankton  Blooms  in  Es- 
tuaries: Tidal  and  Migrational  Effects. 
W90-01393  7B 

Quantification  of  Long  Term  Trends  in  Atmos- 
pheric Pollution  and  Agricultural  Eutrophica- 
tion: A  Lake- Watershed  Approach. 
W90-01553  5B 

EVALUATION 

Implementation  Strategies  for  Salinity  Projects. 
W90-O1351  5G 

Review  of  Program  'Urban  Hydrological  R  and 

D  in  Norway  1983-1987'. 

W90-01653  5D 

EVAPORATION 

Estimating  Evaporation  from  Utah's  Great  Salt 
Lake  Using  Thermal  Infrared  Satellite  Imagery. 
W90-00968  2D 

Accounting  for  Discrepancies  in  Pan  Evapora- 
tion Calculations. 
W90-00972  2D 

Unsaturated  Flow  Induced  by  Evaporation  and 

Transpiration. 

W90-01598  2G 

EVAPOTRANSPIRATION 

Pasture  Evapotranspiration  under  Varying  Tree 
Planting  Density  in  an  Agroforestry   Experi- 
ment. 
W90-01224  3F 

Precariousness  or  even  the  Lack  of  Recharge  of 
the  Phreatic  Aquifer  in  the  North  Sahelian  Area 
of  Chad  during  the  last  26  Years  (La  precarite 
ou  meme  l'absence  d'alimentation  de  la  nappe 
phreatique  en  zone  nord-sahelienne  du  Tchad. 
Resultats  d'un  quart  de  siecle  de  surveillance 
piezometrique). 
W90-01268  2F 

Mapping    Regional    Forest   Evapotranspiration 
and  Photosynthesis  by  Coupling  Satellite  Data 
with  Ecosystem  Simulation. 
W90-01371  2D 

Seasonal  Variation  of  Radiation  and  Energy  Bal- 
ances in  a  Hinoki  Stand. 
W90-01464  2D 

Use  of  Lysimeter  Measurements  for  Estimation 
of  the  Evapotranspiration  of  Pine  Forest  by  Ba- 
grov's  Method. 
W90-O1465  2D 

Ratios  of  Eddy  Transfer  Coefficients  over  the 

Amazon  Forest. 

W90-01466  2D 

Liquid    Moisture    Redistribution:    Hydrologic 

Simulation  and  Spatial  Variability. 

W90-01595  2  A 

Hydrological   Balance   Changes   in   Urbanized 

Territory. 
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Evapotranspiration  from  Urban  Areas. 
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Factors  Affecting  Crop  Coefficient  When  Cal- 
culating Crop  Evapotranspiration. 
W90-01844  3F 

EVAPOTRANSPIRATION  POTENTIAL 

Spatial  and  Temporal  Variability  of  Rainfall  and 

Potential  Evaporation  in  Tunisia. 

W90-01545  2B 

EVOLUTION 

Potential  for  Evolution  of  Tolerance  to  Sodium 
Chloride,  Calcium  Chloride,  Magnesium  Chlo- 
ride and  Seawater  in  Four  Grass  Species. 
W90-01044  2L 

EXCAVATION 

Hydraulicking  at  Power  Construction  Projects. 
W90-01196  8C 

Several  Problems  of  Dam  Construction  by  Di- 
rectional Blasting. 
W90-01720  8H 

EXPLOSIONS 

Several  Problems  of  Dam  Construction  by  Di- 
rectional Blasting. 
W90-01720  8H 

EXPLOSIVES 

Closure  Plan  for  the  Decommissioned  High  Ex- 
plosives   Rinse-Water    Lagoons    at    Lawrence 
Livermore  National  Laboratory  Site  300. 
W90-01723  5G 

EXPLOSIVES  WASTES 

Comparative  Acute  Toxicity  of  Diethylenegly- 
col  Dinitrate  to  Freshwater  Aquatic  Organisms. 
W90-01263  5C 

FARM  MANAGEMENT 

Effective  Wetlands  Policy:  Sticks  or  Carrots. 
W90-01118  6E 

Aqueduct  and  Reservoir  Capacities  for  Distribu- 
tion Systems. 
W90-01343  5F 

FARM  WASTES 

Investigation  of  Start-Up  in  Anaerobic   Filters 

Utilizing  Dairy  Waste. 

W90-01233  5D 

Environmental  Monitoring  of  Caged  Fish  Farm- 
ing in  Macrotidal  Environments. 
W90-01330  81 

FATE  OF  POLLUTANTS 

Water  Quality  and  Macroinvertebrate  Popula- 
tions   Before    and    After    a    Hazardous    Waste 
Cleanup. 
W90-00984  5G 

Anaerobic    Biodegradation    of   Polychlorinated 
Biphenyls    in     Hudson    River    Sediments    and 
Dredged  Sediments  in  Clay  Encapsulation. 
W90-00993  5B 

Experimental    Assessment   of  Rates   of  Nitrate 

Removal  by  River  Bed  Sediments. 

W90-0I095  5B 

Biodegradation  of  Trichloroethylene  by  Bacteria 

Indigenous  to  a  Contaminated  Site. 

W90-01I23  5G 

Acute  Toxicity,  Uptake,  Depuration  and  Tissue 
Distribution  of  Tri-n-butyltin  in  Rainbow  Trout, 
Salmo  gairdneri. 
W90-01244  5B 

Degradation     of     Nitroguanidine     Wastewater 

Components  in  Soil. 
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Impact  of  Repeated  Insecticidal  Treatments  on 
Drift  and  Benthos  of  a  Headwater  Stream 
W90-01278  5C 

Bahia  las  Minas  Oil  Spill:  Hydrocarbon  Uptake 

by  Reef  Building  Corals. 

W90-01332  5B 

Microbial  Incorporation  of  Sulfate  into  Organic 

Matter  in  Forest  Soils. 

W90-01433  5B 

Aquatic   Humic   Substances:    Influence   on    Fate 

and  Treatment  of  Pollutants. 

W90-01491  5B 

Characterization  of  a  Stream  Sediment  Humin 
W90-0I494  2K 

Interactions     of     Hazardous-Waste     Chemicals 

with  Humic  Substances. 

W90-01497  5B 

Binding  of  Nonpolar  Pollutants  to  Dissolved 
Organic  Carbon:  Environmental  Fate  Modeling 
W9O-015OO  5B 

Water-Solubility  Enhancement  of  Nonionic  Or- 
ganic Contaminants. 
W90-01501  5B 

Sorption   of  Chlorinated   Hydrocarbons  in   the 
Water  Column  by  Dissolved  and  Particulate  Or- 
ganic Material. 
W90-01502  5B 

Charge-Transfer  Interaction  Between  Dissolved 

Humic  Materials  and  Chloranil. 

W90-01503  5B 

Sorption  of  Organochlorines  by  Lake  Sediment 

Porewater  Colloids. 

W90-01504  5B 

Sorption  of  Benzidine,  Toluidine,  and  Azoben- 

zene  on  Colloidal  Organic  Matter. 

W90-01505  5B 

Effects  of  Humic  Acid  on  the  Adsorption  of 

Tetrachlorc'  iphenyl  by  Kaolinite. 

W9O-01507  5B 

Methods    for    Dissolving    Hydrophobic    Com- 
pounds in   Water:   Interactions  with   Dissolved 
Organic  Matter. 
W90-01508  5B 

Bioavailability  and  Toxicity  of  Metals  and  Hy- 
drophobic Organic  Contaminants. 
W90-01509  5B 

Influences  of  Natural   Organic   Matter  on   the 
Abiotic  Hydrolysis  of  Organic  Contaminants  in 
Aqueous  Systems. 
W90-01512  5B 

Sunlight-Induced     Photochemistry     of    Humic 

Substances  in  Natural  Waters:  Major  Reactive 

Species. 

W90-01513  5B 

Aquatic  Humic  Substances  as  Sources  and  Sinks 

of  Photochemically  Produced  Transient  Reac- 

tants. 
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Groundwater  Pollution  by  Tilburg's  Gas  Plant. 
W90-01677  4C 

Installation     Restoration     Program.     Stage     3: 
McClellan  Air  Force  Base,  Semiannual  Informal 
Technical  Report. 
W90-0I707  5G 

Temporal  Trends  of  Contaminants  Recorded  in 

Sediments  of  Puget  Sound. 

W90-01721  5B 

Modeling  Estimation  of  the  Distribution  and 
Fate  for  Chemicals  in  the  Environment  (Modell- 


hafte  Erfassung  urid  Vorhersage  der  Verteilung 
und  des  Verbleibs  von   Verbrauchschemikahen 
in  der  Umwelt) 
W90-OI737  5|J 

Spreading  of  Hazardous  Substances  in  the 
Southern  German  Bay  and  the  Elbe-Estuary 
after  Discharge  from  Ships.  An  Ecological  Risk 
Assessment  by  Numerical  Model  Calculations 
(Ausbreitung  von  wassergefahrdenden  Stoffen  in 
der  sudiichen  Deutschen  Bucht  und  im  Elbe- 
Astuar  nach  Freisetzung  durch  Sehiffe) 
W90-01738  5B 

FXTINT-Combination  of  the  Single-medium 
Models  EXSOL,  EXWAT,  and  EXAIR  to  a 
Multi-media  Model  (EXTINT-Verknuepfung 
der  Single-Medium-Modelle  EXSOL,  EXWAT, 
und  EXAIR  zu  einem  Multi-Media-Modell). 
W90-01781  5B 

FATHEAD  MINNOWS 

Acute  Sensitivity  of  Early  Life  Stages  of  Fat- 
head  Minnow   (Pimephales  promelas)  to  Acid 
and  Aluminum 
W90-01004  5C 

Toxicity  of  Acetylenic  Alcohols  to  the  Fathead 
Minnow,    Pimephales    promelas:    Narcosis    and 
Proelectrophile  Activation. 
W90-01209  5C 

FENVALERATE 

Comparison  and  Evaluation  of  Field  and  Labo- 
ratory Toxicity  Tests  with   Fenvalerate  on  an 
Estuarine  Crustacean. 
W90-0I180  5C 


FERTILIZERS 

Crop  Response  to  Sludge  Loading  Rates. 
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FIELD  TESTS 

Constant      Head      Percolation     Test-Improved 
Equipment    and    Possibilities   of  Assessing    the 
Saturated  Hydraulic  Conductivity. 
W90-01609  2G 
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Water  Filtration  by  Dissipative  Beaches. 
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Investigation  of  Start-Up  in  Anaerobic  Filters 

Utilizing  Dairy  Waste. 

W90-01233  5D 

Filtration  Rate  of  Dreissena  polymorpha  (Bival- 
via)  in  Three  Dutch  Lakes  with  Reference  to 
Biological  Water  Quality  Management. 
W90-01323  5G 

FINANCING 

Kiambere  Hydroelectric  Project.  Kenya:  Part  3. 

Finance  and  Construction. 

W90-01356  8C 

FINITE  DIFFERENCE  METHODS 

Method  for  Conserving  Core-Storage  and  Com- 
puting Time  in  Aquifer  Simulation  Models. 
W90-01022  7C 

Numerical  Analysis  of  Water  and  Solute  Move- 
ment in  Realistically  Complex  Soil  Profiles. 
W90-0I834  2G 

FIRN 

Wind   Pumping:  A   Potentially  Significant   Heat 

Source  in  Ice  Sheets. 
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FISH 

Toxicokinetics  and  Toxicodynamies  of  Pyreth- 

roid  Insecticides  in  Fish. 

W90-01175  5C 

Toxicity  of  Pyrethroid  Insecticides  to  Fish. 
W90-01176  5C 
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Toxicity  of  Pyrethroids  to  Marine  Invertebrates 
and  Fish:  A  Literature  Review  and  Test  Results 
with  Sediment-Sorbed  Chemicals. 
W 90-01 177  5C 

Effect  of  Cadmium  on  Prolactin  Cell  Activity 
and  Plasma  Electrolytes  in  the  Freshwater  Te- 
leost  Oreochromis  mossambicus. 
W90-01238  5C 

Modifying  Effects  of  Life  Stage,  Ionic  Strength 
and  Post-exposure  Mortality  on  Lethality  of 
H(-l-)  and  Al  to  Lake  Trout  and  Brook  Trout. 
W90-01242  5C 

Pharmacokinetic  Analysis  of  the  Effect  of  Tem- 
perature on  the  Accumulation  of  di-2-ethylhexyl 
phthalate  (DEHP)  in  Sheepshead  Minnow. 
W90-01243  5B 

Acute  Toxicity,  Uptake,  Depuration  and  Tissue 
Distribution  of  Tri-n-butyltin  in  Rainbow  Trout, 
Salmo  gairdneri. 
W90-01244  5B 

Carcinogenic  Effects  of  7,12- 

dimethy!benz(a)anthracene  on  the  Guppy  (Poe- 
cilia  reticulata). 
W90-01246  5C 

Polychlorinated    Biphenyl    (PCB)-contaminated 

Fish  Induces  Vitamin  A  and  Thyroid  Hormone 

Deficiency  in  the  Common   Seal   (Phoca  vitu- 

lina). 

W90-01248  5C 

Comparative  Acute  Toxicity  of  Diethylenegly- 
col  Dinitrate  to  Freshwater  Aquatic  Organisms. 
W90-01263  5C 

Loss  of  Submerged  Plants  with  Eutrophication: 
II.  Relationships  Between  Fish  and  Zooplankton 
in  a  Set  of  Experimental   Ponds,  and  Conclu- 
sions. 
W90-01321  5C 

FISH  FARMING 

Carbon  Dioxide  Equilibria  and  Nutrient  Avail- 
ability in  Two  Culture  Ponds  at  Narakkal  during 
Three    Monsoon    and    Post-Monsoon    Months, 
June-September,  1984. 
W90-01286  2H 

Nuvan  Use  in  Salmon  Farming:  The  Antithesis 

of  the  Precautionary  Principle. 

W90-01328  81 

Self-Pollution  by  Scottish  Salmon  Farms. 
W90-01329  81 

Environmental  Monitoring  of  Caged  Fish  Farm- 
ing in  Macrotidal  Environments. 
W90-01330  81 

FISH  PASSAGES 

Hydraulics  of  Culvert  Fishways  II:  Slotted-Weir 

Culvert  Fishways. 

W90-01368  8B 

FISH  PHYSIOLOGY 

Hematological  Assessment  of  Temperature  and 
Oxygen    Stress    in    a    Reservoir    Population    of 
Striped  Bass  (Morone  Saxatilis). 
W90-01064  2H 

Natural  Environment  Surpasses  Polluted  Envi- 
ronment in  Inducing  DNA  Damage  in  Fish. 
W90-01114  5C 

Survey  on  the  Effect  of  the  Discharge  of  Waste 
from  Titanium  Dioxide  Production  in  the 
German  Bay  (Heligoland  Bay),  (Ueberblick 
ueber  Auswirkungen  der  Verkiappung  von  Ab- 
faellen  aus  der  Titandioxidproduktion  in  der 
Deutschen  Bucht). 
W90-01744  5B 


FISH  PONDS 

Water  Quality  Conditions  and  Particulate  Chlo- 
rophyll a  of  New  Intensive  Seawater  Fishponds 
in  Eilat,  Israel:  Daily  and  Diel  Variations. 
W90-01011  81 

FISH  POPULATIONS 

Whole-Lake  Experiments:  The  Annual  Record 
of  Fossil  Pigments  and  Zooplankton. 
W90-01186  2H 

FISHKILL 

Effects  of  Placer  Mining  Discharge  on  Health 

and  Food  of  Arctic  Grayling. 

W90-00978  5C 

Study  of  Water  Quality  in  an  Urban  River  and 
Potential   Improvement  Using  a  Prototype  In- 
stream  Aerator. 
W90-01366  5B 

FJORDS 

Significance  of  Advection  for  the  Carrying  Ca- 
pacities of  Fjord  Populations. 
W90-01327  2L 

FLAGELLATES 

Effects  of  Flocculated  Humic  Matter  on  Free 
and  Attached  Pelagic  Microorganisms. 
W90-01185  2H 

FLAME  PHOTOMETRY 

Determination  of  Di-  and  Tributyltin  in  Sedi- 
ment and  Microbial  Biofilms  Using  Acidified 
Methanol  Extraction,  Sodium  Borohydride  Der- 
ivatization  and  Gas  Chromatography  with 
Flame  Photometric  Detection. 
W90-01280  5A 
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Energy  Balance  in  the  Intertidal  Zone  of  West- 
ern Hudson  Bay:  II.  Ice-Dominated  Periods  and 
Seasonal  Patterns. 
W90-01217  2L 

FLOCCULATION 

Aluminum  and  Iron(III)  Chemistry:  Some  Impli- 
cations for  Organic  Substance  Removal. 
W90-01517  5F 

Sedimentation,  Thickening  and   Dewatenng  of 
Precipitation/Flocculation   Slurries  (Sedimenta- 
tion, Eindickung  und  Entwaesserung  von  Fael- 
lungs-/Flockungsschlaemmen). 
W90-01785  5D 

FLOOD  BASINS 

Cluster  Analysis  as  Applied  to  Regional  Flood 

Frequency. 

W90-01344  2E 

FLOOD  CHANNELS 

Impacts    of   Alternating    Flood    and    Drought- 
Dominated  Regimes  on  Channel  Morphology  at 
Penrith,  New  South  Wales,  Australia. 
W90-01566  2E 

FLOOD  CONTROL 

Estimating  the  Value  of  Flood  Alleviation  on 

Agricultural  Grassland. 

W90-01227  3F 

Geomorphic  and  Vegetative  Recovery  Process- 
es along  Modified  Tennessee  Streams:  An  Inter- 
disciplinary   Approach    to    Distributed    Fluvial 
Systems. 
W90-01456  6G 

Concepts  of  Urban  Drainage  and  Flood  Protec- 
tion Adopted  for  the  City  of  Tokyo. 
W90-01654  4A 

Comprehensive     Flood     Disaster     Prevention 

Measures  in  Japan. 
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Flood  Protection  Plants  of  the  City  of  Wasser- 

burg  A.  Inn. 

W90-01687  4C 

Convivial    Stormwater    Management    Alterna- 
tives. 
W90-01920  5G 

Strategically   Locating   On-Site   Detention   De- 
vices Using  the  Penn  State  Runoff  Model. 
W90-01929  5G 

FLOOD  DAMAGE 

Estimating  the  Value  of  Flood  Alleviation  on 

Agricultural  Grassland. 

W90-01227  3F 

FLOOD  DATA 

Using  Historical  Data  in  Nonparametric  Flood 
Estimation. 

W90-01028  2E 

Monte    Carlo    Comparison    of   Parametric   and 
Nonparametric   Estimation   of  Flood   Frequen- 
cies. 
W90-01032  2E 

FLOOD  DISCHARGE 

Using  Historical  Data  in  Nonparametric  Flood 

Estimation. 
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Estimation  of  River  Flood  Discharges  Using  the 

Computer  Program  HYFA. 
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Developments  in  Hydrometry  in  India. 
W90-01804 


7B 


Flood  Flow  Gauging  with  Tritium  in  Southern 

Africa. 

W90-01807  7B 

FLOOD  FLOW 

Study  Concerning  the  Rapid  Flow  of  Flood 
Waters  in  a  Small  Catchment  Area  of  a  Forested 
Zone  in  Brittany  (Etude  de  la  Formation  de 
L'Ecoulement  Rapide  de  Crue  dans  un  Petit 
Bassin-Versant  Forestier  Breton). 
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FLOOD  FORECASTING 

Using  Historical  Data  in  Nonparametric  Flood 

Estimation. 
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Operational  Implementation  of  a  Flood  Forecast 
(Mise  en  Oeuvre  Operationnelle  d'une  Prevision 
des  Crues). 
W90-01128  7C 

First  Diagnostics  of  a  Drainage  Area  Relating  to 
a  Flood  Warning  (Premiers  Diagnostics  d'un 
Bassin  Versant  pour  une  Annonce  de  Crue). 
W90-01129  2E 

Practical  Comparison  of  Flood  Forecast  Meth- 
ods. Example  of  the  Aveyron  River  (Comparai- 
son  Pratique  de  Methodes  de  Prevision  de  Crue. 
Exemple  de  1'Aveyron). 
W90-01131  7C 

Real  Time  Decision  Procedures  Relating  to 
Flood  Forecasting  (Les  Procedures  de  Decision 
en  Temps  Reel  pour  la  Prevision  des  Crues). 
W90-0U32  7C 

Use  of  Soil  Moisture  State  Indicators  in  a  Rain- 
fall-Runoff Model  (Utilisation  d'Indicateurs  de 
l'Etat  Hydrique  du  Sol  dans  un  Modele  Pluie- 
Debit). 
W90-01134  7C 

Propagation  of  Floods  with  the  Constrained 
Linear  System  (CLS).  Real  Time  Application  in 
the  Forecast  Information  System  (Propagation 
des  Crues  avec   le  Constrained   Linear  System 
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(CLS):  Application  en  Temps  Reel  dans  le  Sys- 
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rameters: A  Comparison  of  Methods. 
W90-01290  2H 

Limiting  Nutrients  of  Algal  Growth  in  Ushiku 

Marsh,  (in  Japanese). 

W90-01297  5C 

C:N:P  Ratio  of  Microcystis  and  Anabaena  (Blue- 
Green  Algae)  and  its  Importance  for  Nutrient 
Regeneneration  by  Aerobic  Decomposition. 
W90-01298  5C 

Primary  Production  of  Different  Phytoplankton 
Size    Classes    in    an    Oligo-Mesotrophic    Swiss 
Lake,  (Japanese). 
W90-01299  2H 

Processes  Controlling  the  Benthic  Regeneration 
and    Sedimentary    Accumulation    of    Biogenic 
Silica  in  Lake  Michigan. 
W90-013OO  2H 

Phosphorus  Release  from  a  Hypertrophic  Lake 
Sediment:    Experiments    with    Intact    Sediment 
Cores  in  a  Continuous  Flow  System. 
W90-01301  5G 

Above-Ground  Biomass  Variation  in  Carex  ros- 
trata  Stokes  in  Two  Contrasting  Habitats  in  Cen- 
tral Sweden. 
W90-01309  2H 

Growth    in    Length   of  Carex   rostrata    Stokes 

Shoots  in  Relation  to  Water  Level. 

W90-01310  2H 

Water    Temperature    and    Freshwater    Macro- 

phyte  Distribution. 

W90-01311  2H 

Role  of  Bottom  Sediments  in  Sustaining  Plank- 
ton Production  in  a  Lake  Ecosystem:  Experi- 
mental   Demonstration   Using   Enclosed   Water 
Bodies  in  a  Shallow  Eutrophic  Lake. 
W90-01313  2H 

Production  Ecology  of  Phyto-  and  Zooplankton 
in  a  Eutrophic  Pond  Dominated  by  Chaoborus 
flavicans  (Diptera:  Chaobolidae). 
W90-01314  2H 

Loss  of  Submerged  Plants  with  Eutrophication: 

I.  Experimental  Design,  Water  Chemistry, 
Aquatic  Plant  and  Phytoplankton  Biomass  in 
Experiments  Carried  Out  in  Ponds  in  the  Nor- 
folk Broadland. 

W90-01320  5C 

Loss  of  Submerged  Plants  with  Eutrophication: 

II.  Relationships  Between  Fish  and  Zooplankton 
in  a  Set  of  Experimental  Ponds,  and  Conclu- 
sions. 

W90-01321  5C 

Loss  of  Submerged  Plants  with  Eutrophication: 

III.  Potential  Role  of  Organochlorine  Pesticides: 
A  Palaeoecological  Study. 

W90-01322  5C 

Filtration  Rate  of  Dreissena  polymorpha  (Bival- 
via)  in  Three  Dutch  Lakes  with  Reference  to 
Biological  Water  Quality  Management. 
W90-01323  5G 


LOTIC  ENVIRONMENT 

Optimization    of   the    Ewens/Caswell    Neutral 
Model  Program  for  Community  Diversity  Anal- 
ysis. 
W90-01326  7C 

Scale-Bearing    Chrysophyceae    (Mallomonada- 
ceae  and  Paraphysomonadaceae)  from  Macken- 
zie  Delta  Area   Lakes,   Northwest   Territories, 
Canada. 
W90-01335  2H 

Quantification  of  Long  Term  Trends  in  Atmos- 
pheric  Pollution  and  Agricultural   Eutrophica- 
tion: A  Lake- Watershed  Approach. 
W90-01553  5B 

LINDANE 

Determination  of  Organochlorine  Pesticides  in 

Indian  Coastal  Water  Using  a  Moored  In-situ 

Sampler. 

W90-00995  5B 

LINERS 

Modeling  of  Leakage  Through  Cracked  Clay 

Liners-I:  State  of  the  Art. 

W90-00969  5E 

Modeling  of  Leakage  Through  Cracked  Clay 

Liners-II:  A  New  Perspective. 

W90-OO97O  5E 

LITTER 

Impact  of  Highway  Construction  on  Leaf  Proc- 
essing in  Aquatic  Habitats  of  Eastern  Tennessee 
W90-01016  4C 

Seasonal  Occurrence  of  Conidia  of  Aquatic  Hy- 
phomycetes  (Fungi)  in  Lees  Creek,  Australian 
Capital  Territory. 
W90-01066  2H 

Decomposition  of  Leaf  litter  Exposed  to  Simu- 
lated Acid  Rain  in  a  Buffered  Lotic  System 
W90-01316  5C 

LITTORAL  ZONE 

Inferring  pH  from  Diatoms:  A  Comparison  of 

Old  and  New  Calibration  Methods. 

W90-01015  5A 

LOGGING 

Method   for  Predicting  Terrain   Susceptible  to 
Landslides    Following    Forest    Harvesting:    A 
Case  Study  from  the  Southern  Coast  Mountains 
of  British  Columbia. 
W90-01445  4D 

Carnation  Creek,  Canada-Review  of  a  West 
Coast  Fish/Forestry  Watershed  Impact  Project. 
W90-01481  5B 


LOS  ANGELES 

Building  a  Better  Wetland. 
W90-01265 


5G 


LOTIC  ENVIRONMENT 

Water    Temperature    and    Freshwater    Macro- 

phyte  Distribution. 

W90-01311  2H 

Growth  of  Macrophytes  and  Ecosystem  Conse- 
quences in  a  Lowland  Danish  Stream. 
W90-01315  2H 

Decomposition  of  Leaf  litter  Exposed  to  Simu- 
lated Acid  Rain  in  a  Buffered  Lotic  System. 
W90-01316  5C 

Macroinvertebrate  Movements  in  a  Large  Euro- 
pean River. 
W90-01317  2H 

Experimental  Colonization  of  Sand,  Gravel  and 
Stones  by  Macroinvertebrates  in  the  Acheron 
River,  Southeastern  Australia. 
W90-01318  2H 
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LUND 

Detailed  Water  Budget  for  the  City  of  Lund  as  a 

Basis   for   the   Simulation   of  Different    Future 

Scenarios. 

W90-01622  6A 

LYSIMETERS 

Pasture  Evapotranspiration  under  Varying  Tree 
Planting    Density    in   an    Agroforestry    Experi- 
ment. 
W90-01224  3F 

Use  of  Lysimeter  Measurements  for  Estimation 
of  the  Evapotranspiration  of  Pine  Forest  by  Ba- 
grov's  Method. 
W90-01465  2D 

Root  Zone  Drainage  from  a  Humid  Forest  Soil 

in  the  West  Coast  of  Canada. 

W90-01467  2G 

MACROINVERTEBRATES 

Water  Quality  and  Macroinvertebrate  Popula- 
tions   Before    and    After    a    Hazardous    Waste 
Cleanup. 
W90-00984  5G 

Macroinvertebrate  Movements  in  a  Large  Euro- 
pean River. 
W90-01317  2H 

Experimental  Colonization  of  Sand,  Gravel  and 
Stones  by  Macroinvertebrates  in  the  Acheron 
River,  Southeastern  Australia. 
W90-01318  2H 

Macroinvertebrate  Biomonitoring  and  Water 
Quality  Management  Within  Urban  Catchments. 
W90-01657  5  A 

MACROPHYTES 

Distribution   and   Role  of  Bacterial   Nitrifying 
Populations   in   Nitrogen   Removal   in   Aquatic 
Treatment  Systems. 
W90-00992  5D 

Water    Temperature    and    Freshwater    Macro- 

phyte  Distribution. 

W90-01311  2H 

Growth  of  Macrophytes  and  Ecosystem  Conse- 
quences in  a  Lowland  Danish  Stream. 
W90-01315  2H 

MALAYSIA 

Challenges  of  Water  Supply  Development  in  the 
Urbanised  Island  of  Penang,  Malaysia. 
W90-01685  3D 

MANAGEMENT  PLANNING 

Modernization  and   Development  of  Sewerage 

and  Drainage  Systems  of  Warsaw  and  Cracow 

Agglomerations. 

W90-01634  5D 

Towards  Complete  Integration  of  Water  Quality 
Aspects  in  Urban  Water  Management  Design. 
W90-01637  5D 

Towards  a  Specific  Approach  of  Urban  Hydrol- 
ogy in  Africa. 
W90-01638  5G 

Effect    of   Urbanization    on    the    Hydrological 

System  and  Water  Quality. 

W90-01665  4C 

Impacts  on  Groundwater  Quality  and  Ground- 
water Use  in  a  High  Populated  and  Industrial- 
ized Urban  Region. 
W90-01680  4C 

Ecological  and  Economical  Advantages  of  an 

Integrated  Water  Management. 

W90-01695  5F 

Water  Management  Planning  in  the  Area  'City 

of  Hannover  and  Surrounding'. 

W90-01700  5G 


MANGANESE 

Nature  of  Iron  and  Manganese  Species  in  Dam 

Waters. 

W90-01077  2K 

Effects   of   Eight   Trace   Metals   in    Acid    Soft 
Water  on  Survival,  Mineral  Uptake  and  Skeletal 
Calcium  Deposition  in  Yolk-Sac  Fry  of  Brown 
Trout,  Salmo  trutta  L. 
W90-01165  5C 

MANGROVE  SWAMPS 

Seasonal     Variations     in     Concentrations    and 
Fluxes  of  Dissolved  Organic  and  Inorganic  Ma- 
terials in  a  Tropical,  Tidally-Dominated,  Man- 
grove Waterway. 
W90-01040  2L 

Dissolved  Organic  Carbon-Bacteria  Interactions 
at  Sediment- Water  Interface  in  a  Tropical  Man- 
grove System. 
W90-01043  2L 

MAPPING 

Mapping    Regional    Forest    Evapotranspiration 
and  Photosynthesis  by  Coupling  Satellite  Data 
with  Ecosystem  Simulation. 
W90-01371  2D 

Snow  Cover  Parameter  Retrieval  from  Various 
Data  Sources  in  the  Federal  Republic  of  Germa- 
ny. 
W90-01880  2C 

MARINE  ENVIRONMENT 

Assessment  of  Dose  to  Man  from  Releases  of 

99Tc  in  Fresh  Water  Systems. 

W90-01270  5B 

Determination  of  Heavy  Metal  Pollution  by  ICP 
and  AAS  in  the  Suspended  Matter  of  the  Gulf  of 
Cadiz. 

W90-01283  5A 

Carbon-controlled  Nitrogen  Cycling  in  a  Marine 
'Macrocosm':    An   Ecosystem-scale    Model    for 
Managing  Cultural  Eutrophication. 
W90-01287  2L 

MARINE  SEDIMENTS 

Benthic    Microbial    Activity    in    an    Antarctic 

Coastal  Sediment  at  Signy  Island,  South  Orkney 

Islands. 

W90-01116  2H 

Development  and  Evaluation  of  a  Novel  Marine 
Sediment   Pore  Water  Toxicity  Test  with  the 
Polychaete  Dinophilus  Gyrociliatus. 
W90-01262  5C 

MARSH  PLANTS 

Root-Zone    Process   at    Holtby    Sewage-Treat- 
ment Works. 
W90-01086  5D 

Response  of  a  Freshwater  Marsh  Plant  Commu- 
nity to  Increased  Salinity  and  Increased  Water 
Level. 
W90-01307  2H 

MARSHALL  ISLANDS 

Geohydrology  of  the  Laura  Fresh-Water  Lens, 
Majuro  Atoll:  A  Hydrogeochemical  Approach. 
W90-01172  2F 

MARSHES 

Limiting  Nutrients  of  Algal  Growth  in  Ushiku 

Marsh,  (in  Japanese). 

W90-01297  5C 

Above-Ground  Biomass  Variation  in  Carex  ros- 
trata  Stokes  in  Two  Contrasting  Habitats  in  Cen- 
tral Sweden. 
W90-01309  2H 

Growth    in    Length   of  Carex    rostrata    Stokes 

Shoots  in  Relation  to  Water  Level. 

W90-01310  2H 


MARYLAND 

Stream  Valley  and  Flood  Plain  Management  In 

Montgomery  County,  Maryland. 

W90-O1936  4D 

Public  Participation  In  Anne  Arundel  County's 

Water  Shed  Management  Program 

W90-OI943  4D 

MASS  SPECTROMETRY 

Determination   of  Trace   Metals   in    Reference 

Water  Standards  by  Inductively  Coupled  Plasma 

Mass  Spectrometry  with  On-line  Preconcentra- 

tion. 

W90-01237  5A 

GC/MS  Identification  of  Mutagens  in  Aqueous 

Chlorinated  Humic  Acid  and  Drinking  Waters 

Following  HPLC  Fractionation  of  Strong  Acid 

Extracts. 

W90-01759  5F 

MATHEMATICAL  ANALYSIS 

Practical  Comparison  of  Flood  Forecast  Meth- 
ods. Example  of  the  Aveyron  River  (Comparai- 
son  Pratique  de  Methodes  de  Prevision  de  Crue. 
Exemple  de  l'Aveyron). 
W90-01131  7C 

Model  of  Vector  Time  Series  with  Binary  Com- 
ponents for  Applications  in  Climatology  (Sur  un 
Modele  de  Serie  Chronologique  Vectorielle  a 
Composantes  Binnaires  en  vue  d'Applications  en 
Climatologie). 
W90-01425  2B 

Flow  of  Water  and  Air  in  Soils:  Theoretical  and 

Experimental  Aspects. 

W90-01593  2G 

Unsaturated  Flow  Induced  by  Evaporation  and 

Transpiration. 

W90-01598  2G 

Prediction  of  Water  Table  Mound  Development 
and  Aquifer  Recharge  from  an  Infiltration  Area. 
W90-01599  2F 

Estimation  of  Soil  Water  Retention  and  Hydrau- 
lic Properties. 
W90-01600  2G 


Movement  of  Water  in  Swelling  Clays. 
W90-01611 
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MATHEMATICAL  MODELS 

Evaluation  of  Rainfall-Discharge  Models  with 

Discrimination. 

W90-01020  2E 

Method  for  Conserving  Core-Storage  and  Com- 
puting Time  in  Aquifer  Simulation  Models. 
W90-01022  7C 

Application  of  a  Digital   Filter  for  Modelling 
River  Suspended  Sediment  Concentrations. 
W90-01030  2J 

Modeling  and  Simulation  of  Compressive  Gravi- 
ty Thickening  of  Activated  Sludge. 
W90-01121  5D 

Optimization    of    the    Ewens/Caswell    Neutral 
Model  Program  for  Community  Diversity  Anal- 
ysis. 
W90-01326  7C 

Analysis  and  Evaluation  of  a  Wastewater  Treat- 
ment Plant  Model  by  Stochastic  Optimization. 
W90-01336  5D 

Transformation    of   Surge    Waves    in    a    Water 
Course  (Transformation  d'Ondes  de  Crue  dans 
une  Retenue). 
W90-01421  8B 
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Model  of  Vector  Time  Series  with  Binary  Com- 
ponents for  Applications  in  Climatology  (Sur  un 
Modele  de  Serie  Chronologique  Vectorielle  a 
Composantes  Binnaires  en  vue  d'AppIications  en 
Climatologie). 
W90-01425  2B 

Stochastic  Modeling  of  the  Daily  Flows  in  the 

Ri\er  Crati,  Southern  Italy. 

W90-01429  2E 

Effects  of  Humic  Background  on  Granular  Acti- 
vated Carbon  Treatment  Efficiency. 
W90-01521  5F 


Infiltration  and  Ponding. 
W90-01594 


2G 


EXTINT-Combination  of  the  Single-medium 
Models  EXSOL,  EXWAT.  and  EXAIR  to  a 
Multi-media  Model  (EXTINT-Verknuepfung 
der  Single-Medium-Modelle  EXSOL,  EXWAT, 
und  EXAIR  zu  einem  Multi-Media-Modell). 
W90-01781  5B 

Up-dating    of    Discharge    Rating    Curves    by 

Means  of  Mathematical  Models. 

W90-01799  7B 

Determination  of  Fundamental  Design  Param- 
eters  of  Irrigation   and   Drainage   Systems   by 
Means  of  Mathematical  Modelling  of  Soil-Water 
Regime. 
W90-01831  3F 

Hydrology  of  Irrigation  and  the  Impact  of  Irri- 
gation on  the  Hydrologic  Cycle. 
W90-01832  3F 

Over-Irrigation  of  Paddy  Fields  for  the  Purpose 

of  Artificially  Recharging  Groundwater  in  the 

Conjunctive  Use  Scheme  of  the  Cho-Shui  River 

Basin. 

W90-01838  3F 

1ATHEMATICAL  STUDIES 

Analysis  of  Patterns  in  a  Precipitation  Time  Se- 
quence by  Ordinary  Kalman  Filter  and  Adaptive 
Kalman  Filter. 
W90-01557  2B 

Water  Balance  Techniques  Applied  to  Industrial 

Complexes. 

W90-01626  2  A 

IAYFLIES 

Litter  Consumption   by   Invertebrates  from  an 
Australian  Tropical  Rainforest  Stream. 
W90-01303  2H 

CCLELLAN  AIR  FORCE  BASE 

Installation     Restoration     Program.     Stage     3: 
McClellan  Air  Force  Base,  Semiannual  Informal 
Technical  Report. 
W90-01707  5G 

EASURING  INSTRUMENTS 

Methods  and  Experiences  of  Monitoring  Ammo- 
nia, Nitrate,  Carbon  Dioxide,  Phosphorus  and 
Chlorophyll-a  in  Water  Pollution  Control  of 
Running  Waters  (Moglichkeiten  und  Erfahrun- 
gen  mit  Mebstationen  an  Fliebgewassern,  Insbe- 
sondere  der  Kontinuierlichen  Erfassung  von 
Ammonium,  Nitrat,  Kohlenstoffdioxid,  O-Phos- 
phat  und  Chlorophyll-a). 
W90-00985  5A 

Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric    Biochemical    Oxygen    Demand 
Data:  I.  Method  Development. 
W90-00997  5A 

In  Situ  Hydraulic  Conductivity  Tests  for  Com- 
pacted Clay. 
W90-01273  2G 


Constant     Head      Percolation     Test-Improved 
Equipment   and    Possibilities   of  Assessing   the 
Saturated  Hydraulic  Conductivity. 
W90-01609  2G 

Instrumentation  and  Sampling  Methods  for  the 
Simple  Control   of  Outlets  to  Air  and   Water 
(Instrumentering  og  provetaking  ved  enkel  kon- 
troll  av  utslipp  til  luft  og  vann). 
W90-01774  7  A 


Advances  in  Hydrometry. 
W90-01795 


7B 


Hydrometric  Cableways  in  the  Yangtze  Valley 
W90-01796  7B 

Flow  Measurements  in  Open  and  Closed  Con- 
duits of  Gravitational  Urban  Storm  Sewer  Net- 
works. 
W90-01797  7B 

Multilayer  Width-integrated  Velocity  Measure- 
ment Method. 
W90-01802  7B 

Determination  of  the  Accuracy  of  Water  Level 

Observations. 

W90-01812  7B 

Advanced   Hydrologic   Instrumentation  Activi- 
ties Within  the  Water  Resources  Division  of  the 
US  Geological  Survey. 
W90-01827  7B 

MEDITERRANEAN  SEA 

Effect  of  Climate  Changes  on  the  Precipitation 
Patterns  and  Isotopic  Composition  of  Water  in  a 
Climate  Transition  Zone:  Case  of  the  Eastern 
Mediterranean  Sea  Area. 
W90-01580  2B 

MEMBRANE  PROCESSES 

Effects    of   Humic    Substances    on    Membrane 

Processes. 

W90-01532  5p 

Removal   of  Humic   Substances  by   Membrane 

Processes. 

W90-01533  5p 

Dissolved     Organic     Components    in     Process 
Water  at  the  Los  Banos  Desalting  Facility. 
W90-01534  5D 

Removal  of  Nitrate  from  Groundwater  by  a 
Diaphragm  Process  with  Simultaneous  Removal 
of  the  Concentrates  Produced  with  Little  Resi- 
due (Nitratentfernung  aus  Grundwaessern  durch 
Membranverfahren  bel  gleichzeitiger,  rueck- 
standsarmer  Entsorgung  der  anfallenden  Kon- 
zentrate). 
W90-01784  5p 

MERCURY 

Determination  of  Mercury   in   Surface   Waters 
Using  an  Optimized  Cold  Vapor  Spectrophoto- 
metric  Technique. 
W90-01285  5A 

MESOTROPHIC  LAKES 

Primary  Production  of  Different  Phytoplankton 
Size    Classes    in    an    Oligo-Mesotrophic    Swiss 
Lake,  (Japanese). 
W90-01299  2H 

METAL-FINISHING  WASTES 

Treatment         of        a         Metal-Cutting-Fluids 
Wastewater  Using  an   Anaerobic  GAC  Fluid- 
ized-bed  Reactor. 
W90-01049  5D 

Electrolytic  Flotation  of  Chromium  from  Dilute 

Solutions. 

W90-01236  5D 


METALS 

Metallic    Bioaccumulation    in    Aquatic    Plants 

(Bioaccumulation  des  Metaux  dans  les  Vegetaux 

Aquatiques). 

W90-01143  5A 

Determination  of  Trace  Metals  in  Reference 
Water  Standards  by  Inductively  Coupled  Plasma 
Mass  Spectrometry  with  On-line  Preconcentra- 
tion. 

W90-01237  5A 

Synopsis  of  French   Experimental   and   in  situ 
Research  on  the  Terrestrial  and  Marine  Behav- 
ior of  Tc. 
W90-01269  5B 

Assessment  of  Dose  to  Man  from  Releases  of 

99Tc  in  Fresh  Water  Systems. 

W90-01270  5B 

Specific  Procedure  for  Metal  Solid  Speciation  in 

Heavily  Polluted  River  Sediments. 

W90-01281  5A 

Optimization   of  Tessier   Procedure   for   Metal 
Solid  Speciation  in  River  Sediments. 
W90-01282  5A 

Bioavailability  and  Toxicity  of  Metals  and  Hy- 
drophobic Organic  Contaminants. 
W90-01509  5B 

Effects  of  Humic  Substances  on  Metal  Specia- 
tion. 
W90-01510  5p 

METEORIC  WATER 

Water  Chemistry  and  Isotope  Study  of  Streams 

and  Springs  in  Northern  Chile. 

W90-01034  2K 

METEOROLOGICAL  DATA  COLLECTION 

Combination  of  Radar  and   Gauge   Data   in   a 

Rainfall  Archive  System. 

W90-00967  7A 

Quality  of  Satellite  Precipitable  Water  Content 

Data  and  their  Impact  on  Analyzed   Moisture 

Fields. 

W90-01396  7B 

Climatic  Change  in  Nigeria:  Variation  in  Rain- 
fall Receipt  per  Rain-Day. 
W90-01408  2B 

Effects  of  the  Length  of  Record  on  Estimates  of 

Annual  and  Seasonal  Precipitation. 

W90-01410  7c 

System  for  Weather-Based  Analysis  of  Drought 

in  Africa. 

W90-01412  7B 

Generation  of  Synthetic  Rainfall  Sequences  of 

Multiple  Stations  Using  the  Analysis  of  Variance 

Model. 

W90-01413  7c 


Rainfall  Trends  in  West  Africa,  1901-1985. 
W90-01541 


2B 


Modeling  a  Non-Stationary  Process-Applica- 
tion to  the  Rainfall  Data  in  Semi-Arid  Areas, 
(Modelisation  d'un  Processus  Non-Stationnaire- 
Application  a  la  Pluviometrie  en  Zone  Semi- 
Aride). 
W90-01563  7C 

METEOROLOGY 

Winter   Storm  Structure   and   Melting-Induced 

Circulations. 

W90-01212  2B 

Nature   of  Rapidly    Deepening   Canadian   East 

Coast  Winter  Storms. 

W90-01213  2B 
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Precipitation   Regions   Within   Two  Storms  Af- 
fecting Atlantic  Canada. 
W90-01214  2B 

Precipitation    in    the   Canadian   Atlantic   Storms 
Program:  Measurements  of  the  Acoustic  Signa- 
ture. 
W90-01215  2B 

Spectral  Characteristics  of  the  Annual  Rainfall 

Series  for  Northeast  Brazil. 

W90-01231  2B 

Present  Climate  and  Glaciation  of  Western  Mon- 
tana, U.S.A. 
W90-01338  2C 

Ratios  of  Eddy  Transfer  Coefficients  over  the 

Amazon  Forest. 

W90-01466  2D 

Temporal   Disaggregation  of  Monthly   Rainfall 

Data  for  Water  Balance  Modelling. 

W90-OI560  2B 

Blizzard     Information     System     and     Snowing 
Country  Information  System  (  in  Japanese). 
W90-01733  7B 

Variations  of  Tropical  Circulation  and  Associat- 
ed Rainfall  Anomalies,  during  2  Years  of  Con- 
trast (Variacoes  das  Circulacoes  Tropicals  E  as 
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Toxicity  of  Pyrethroids  to  Marine  Invertebrates 
and  Fish:  A  Literature  Review  and  Test  Results 
with  Sediment-Sorbed  Chemicals. 
W90-01177  5C 

Toxicity  of  Synthetic  Pyrethroids  to  Freshwater 

Invertebrates. 

W90-01178  5C 

Acute,  Chronic  and  Sublethal  Effects  of  Syn- 
thetic Pyrethroids  on  Freshwater  Zooplankton. 
W90-0U79  5C 

QUALITY  CONTROL 

Dewatering  Suspended  Solids  by  Continuous- 
Flow  Centrifugation:  Practical  Considerations. 
W90-01075  7B 

Determination  of  the  Accuracy  of  Water  Level 

Observations. 

W90-01812  7B 

QUANTITATIVE  ANALYSIS 

Semi-Automatic  Method  to  Quantify  and  Identi- 
fy Zooplankton. 
W90-01402  2H 

QUEBEC 

Impacts   of  C02-Induced   Climate   Change   on 
Hydro-Electric    Generation     Potential    in    the 
James  Bay  Territory  of  Quebec. 
W90-01572  4C 

RADAR 

Combination   of  Radar  and   Gauge   Data   in   a 

Rainfall  Archive  System. 

W90-00967  7A 

Hydrological   Radar:   Results  and   Experiments 
Currently  Being  Conducted  in  France  (Hydrolo- 
gie  Radar:  Bilan  et  Perspectives). 
W90-01139  7B 

Precipitation   in   the  Canadian  Atlantic  Storms 
Program:  Measurements  of  the  Acoustic  Signa- 
ture. 
W90-01215  2B 

Resolution  Considerations  in  Using  Radar  Rain- 
fall Data  for  Flood  Forecasting. 
W90-01365  2B 

Statistical   Characteristics  of  Radar  Echoes  of 
Precipitating    Snow    Clouds   over    the    Ishikari 
Bay,  Hokkaido,  Japan. 
W90-01390  2B 

Remote   Sensing   of  Watershed   Characteristics 

and  Rainfall  Input. 

W90-01601  7B 

RADIOACTIVE  DATING 

Comparison  of  Two  Gravity  Coring  Devices  for 
Sedimentation    Rate    Measurement    by    Pb210 
Dating  Techniques. 
W90-01376  2  J 

Isotope  and  Hydrogeochemical  Studies  in 
Waters  from  the  Rio  Verde  Basin  Bahia  (Estu- 
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dos  Isotopicos  e  Hidroquimicos  em  Aguas  na 

Bacia  do  Rio  Verde  Bahia). 

W90-01745  2F 

RADIOACTIVE  TRACERS 

Investigation  of  the  Migration  of  Harmful  Or- 
ganic Substances  Through  Mineral  Seals  by 
Means  of  Radioactive  Tracers  (Untersuchung 
der  Migration  von  organischen  Schadstoffen 
durch  mineralische  Dichtungen  mittels  radioak- 
tiver  Tracer). 
W90-01793  5B 

RADIOACTIVE  WASTE  DISPOSAL 

Seepage   Through   a   Hazardous-Waste  Trench 

Cover. 

W90-01026  5B 

Disposal  of  Radium   Removed   from   Drinking 

Water. 

W90-01160  5E 

RADIOACTIVE  WASTES 

Fate  and  Removal  of  Radioactive  Iodine  in  the 

Aquatic  Environment. 

W90-01526  5F 

Monthly   Results  of  Measurements,   July    1987 

(Tableaux  Mensuels  Des  Mesures). 

W90-01731  5B 

RADIOISOTOPES 

Synopsis  of  French   Experimental   and   in   situ 
Research  on  the  Terrestrial  and  Marine  Behav- 
ior of  Tc. 
W90-01269  5B 

Assessment  of  Dose  to  Man  from  Releases  of 

99Tc  in  Fresh  Water  Systems. 

W90-01270  5B 

RADIOMETRY 

Microautoradiographic     Study     of    Thymidine 
Uptake    in     Brackish    Waters    around     Sapelo 
Island,  Georgia,  USA. 
W90-01291  2L 

Mapping   Surface   Soil    Moisture   with   L-Band 

Radiometric  Measurements. 

W90-01394 


RADIUM  RADIOISOTOPES 

Radionuclides  in  Drinking  Water. 
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Occurrence  of  Radon  in  Well  Supplies. 
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Disposal   of  Radium   Removed   from   Drinking 

Water. 

W90-01160  5E 

Occurrence  of  Radon,  Radium,  and  Uranium  in 

Groundwater. 

W90-01162  2K 

Evaluating  Various  Adsorbents  and  Membranes 
for  Removing  Radium  from  Groundwater. 
W90-01163  5F 

RADON 

Occurrence  of  Radon,  Radium,  and  Uranium  in 

Groundwater. 

W90-01162  2K 

RAIN 

Carcinogenic  Tryptophan  Pyrolysis  Products  in 

Airborne  Particles  and  Rain  Water. 

W90-01334  5B 

RAIN  FORESTS 

Litter  Consumption   by   Invertebrates   from   an 
Australian  Tropical  Rainforest  Stream. 
W90-01303  2H 

From  the  Plot  to  the  Watershed:  Scale  Effect  in 
the  Amazonian   Forest  Ecosystem  (De  la  par- 


celle  au  petit  bassin-versant:  effet  d'echelle  dans 

1'ecosysteme  forestier  amazonien). 

W90-0I444  4[  j 

RAIN  GAGES 

Combination   of  Radar  and   Gauge   Data   in   a 

Rainfall  Archive  System. 

W90-00967  7A 

Effects  of  the  Length  of  Record  on  Estimates  of 

Annual  and  Seasonal  Precipitation. 

W90-014I0  7C 

Generation  of  Synthetic  Rainfall  Sequences  of 

Multiple  Stations  Using  the  Analysis  of  Variance 

Model. 

W90-01413  7C 

Hydrometric    Data    Capture    Using    Intelligent 

Solid  State  Logging  Systems. 

W90-01816  7  A 

RAINFALL 

Combination   of  Radar  and   Gauge   Data   in   a 

Rainfall  Archive  System. 

W90-0O967  7A 

Infiltration,  Soil  Moisture,  and  Related  Measure- 
ments at   a   Landfill   with  a   Fractured   Cover, 
Illinois. 
W90-01024  5E 

Rainfall  Probability  Forecasts  Used  to  Manage  a 
Subdrainage-Subirrigation  System  for  Waterta- 
ble  Control. 
W90-01221  3F 

Spectral  Characteristics  of  the  Annual  Rainfall 

Series  for  Northeast  Brazil. 

W90-0123I  2B 

Acid  Rain  over  the  United  States  and  Canada: 
The  D.C.  Circuit  Fails  to  Provide  Shelter  under 
Section   115  of  the  Clean  Air  Act  while  State 
Action  Provides  a  Temporary  Umbrella. 
W90-01264  5G 

Acid  Rain  Regulation:  Federal  Failure  and  State 

Success. 

W90-01275  5G 

Climatic  Change  in  Nigeria:  Variation  in  Rain- 
fall Receipt  per  Rain-Day. 
W90-01408  2B 

Sahelian  Drought(s)  as  Seen  from  the  Rainfall 

Data  of  a  Mauritanian  Station. 

W90-01411  7B 

Generation  of  Synthetic  Rainfall  Sequences  of 

Multiple  Stations  Using  the  Analysis  of  Variance 

Model. 

W90-01413  7C 

Historical    Variations    in    African    Water    Re- 
sources. 

W90-01576  2A 

Hydrologic  Response  to  an  Artificial  Climatic 

Change  of  Rainfall  Enhancement. 

W90-01588  2B 

Remote   Sensing   of  Watershed   Characteristics 

and  Rainfall  Input. 

W90-01601  7B 

RAINFALL  DISTRIBUTION 

Additional  Results  Concerning  the  Spatial  Dis- 
tribution of  Rainfall  and  Its  Role  in  the  Transfor- 
mation of  Rainfall-Runoff  (La  Distribution  Spa- 
tiale  des  Precipitations  et  son  Role  dans  la 
Transformation  Pluie-debit). 
W90-01I40  2B 

RAINFALL  FORECASTING 

Prediction  of  Cyclic  Rainfall  and  Streamflow. 
W90-01422  2B 


RAINFALL  IMPACT 

Rainfall   Retention   Probabilities  Computed  for 
Different  Cropping- Tillage  Systems. 
W90-O1222  3p 

RAINFALL  INTENSITY 

Climatic  Change  in  Nigeria    Variation  in  Rain- 
fall Receipt  per  Rain-Day 
W90-0I4O8  2B 

Effect  of  Different  Types  of  Forest  Management 
on  the  Transformation  of  Rainfall  Energy  by  the 
Canopy  in  Relation  to  Soil  Erosion 
W90-01452  4D 

Influence  of  the  Method  for  Effective  Rain  De- 
termination on  the  Parameters  of  Nash  Model 
for  Urbanized  Watershed. 
W90-01613  2B 

RAINFALL-RUNOFF  RELATIONSHIPS 

Uncertainty  Analysis  of  Runoff  Estimates  from  a 

Runoff  Contour  Map. 

W90-00962  2E 

Auto-Cad-Based  Watershed  Information  System 

for  the  Hydrologic  Model  HEC-1. 

W90-00980  2E 

Sagebrush   Rangeland   Hydrology  and  Evalua- 
tion of  the  SPUR  Hydrology  Model. 
W90-0098 1  2E 

Evaluation  of  Rainfall-Discharge  Models  with 

Discrimination. 

W90-01020  2E 

Determining  Runoff  Routing  Model  Parameters 

without  Rainfall  Data. 

W90-01031  2E 

Soil    Hydrophobic   Effects   on    Infiltration   and 

Catchment  Runoff. 

W90-01072  2G 

First  Diagnostics  of  a  Drainage  Area  Relating  to 
a  Flood  Warning  (Premiers  Diagnostics  d'un 
Bassin  Versant  pour  une  Annonce  de  Crue). 
W90-01129  2E 

Study  Concerning  the  Rapid  Flow  of  Flood 
Waters  in  a  Small  Catchment  Area  of  a  Forested 
Zone  in  Brittany  (Etude  de  la  Formation  de 
L'Ecoulement  Rapide  de  Crue  dans  un  Petit 
Bassin-Versant  Forestier  Breton). 
W90-01130  2E 

Rain-Flow  Rate  Modelling.  A  Contribution  to 
the  Development  of  the  DPFT  Method  (Modeli- 
sation  Pluie-Debit:  Validation  par  Simulation  de 
la  Methode  DPFT). 
W90-01133  7C 

Use  of  Soil  Moisture  State  Indicators  in  a  Rain- 
fall-Runoff Model  (Utilisation  d'Indicateurs  de 
l'Etat  Hydrique  du  Sol  dans  un  Modele  Pluie- 
Debit). 
W90-01134  7C 

Additional  Results  Concerning  the  Spatial  Dis- 
tribution of  Rainfall  and  Its  Role  in  the  Transfor- 
mation of  Rainfall-Runoff  (La  Distribution  Spa- 
tiale  des  Precipitations  et  son  Role  dans  la 
Transformation  Pluie-debit). 
W90-01140  2B 

Rainfall   Retention   Probabilities  Computed  for 
Different  Cropping-Tillage  Systems. 
W90-01222  3F 

Pollutant      Washoff      under      Noise-corrupted 

Runoff  Conditions. 

W90-01349  5B 

Resolution  Considerations  in  Using  Radar  Rain- 
fall Data  for  Flood  Forecasting. 
W90-01365  2B 
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Comparison    of   Effective    Rainfall    Separation 
Techniques  Applied  to  the  Derivation  of  Catch- 
ment Average  Unit  Hydrographs. 
W90-01417  7B 


Computer  Models  of  Catchment  Runoff. 
W90-01418 


2E 


Computer  Model  for  Predicting  Runoff  from  a 

Bench  Terraced  Field. 

W90-01419  4  A 

Prediction  of  Cyclic  Rainfall  and  Streamflow. 
W90-01422  2B 

Stochastic  Methods  and  Reliability  Analysis  in 

Water  Resources. 

W90-01424  7C 

Methodology  for  Real-Time  Flood  Forecasting 
Using  Stochastic  Rainfall-Runoff  Modeling. 
W90-01428  7C 

Runoff  and  Erosion  in  Clearings  Following  Cut- 
ting of  the  Humid  Tropical  Forest  (Ecoulements 
et  erosion  sous  prairies  artificielles  apres  defri- 
chement  de  la  foret  tropicale  humide). 
W90-01443  4C 

From  the  Plot  to  the  Watershed:  Scale  Effect  in 
the  Amazonian  Forest  Ecosystem  (De  la  par- 
celle  au  petit  bassin-versant:  effet  d'echelle  dans 
I'ecosysteme  forestier  amazonien). 
W90-01444  4D 

Water    Release    from    a    Forested    Snowpack 

during  Rainfall. 

W90-01457  2A 

Preliminary  Assessment  of  Soil  Hydraulic  Prop- 
erties, and  Their  Implications  for  Agro  Forestry 
Management  in  Grenada,  West  Indies. 
W90-01470  2G 

Determination  of  Hydrological  Flow  Paths  and 
Associated  Hydrochemistry  in  Forested  Catch- 
ments in  Central  Scotland. 
W90-01472  5B 

Reforestation:    On-Site    Effects   on    Hydrology 

and  Erosion,  Eastern  Raukumara  Range,  New 

Zealand. 

W90-01477  4C 

Streamflow  Characteristics  of  Two  Small,  Steep 
and    Forested    Watersheds    in    High    Elevation 
Areas  of  Central  Taiwan. 
W90-01478  2E 

Changes  in  Streamflow  Peaks  Following  Timber 
Harvest  of  a  Coastal  British  Columbia  Water- 
shed 
W90-01479  4C 

Runoff   Formation    Concept    to    Model    Water 

Pathways  in  Forested  Basins. 

W90-01480  2E 

Carnation  Creek,  Canada-Review  of  a  West 
Coast  Fish/Forestry  Watershed  Impact  Project. 
W90-01481  5B 

Source  of  Increased  Stormwaters  after  Forest 

Operations. 

W90-01482  4C 

Effect  of  Clearcutting  on  Streamflow  Generat- 
ing Processes  from  a  Subalpine  Forest  Slope. 
W90-01483        -  4C 

Effect  of  Aspen  Harvest  and  Growth  on  Water 

Yield  in  Minnesota. 

W90-01484  2E 

Effects  of  Whole-Tree  Clearcutting  on  Stream- 
flow  Can  Be  Adequately  Estimated  by  Simula- 
tion. 
W90-01485  2E 


Simulation    of   Effects    of   Forest    Growth    on 
Water    Yield    with    a    Dynamic    Process-Based 
User  Model. 
W90-01486  4C 

Extrapolation  of  Research  Results  by  Determi- 
nistic Models. 
W90-01487  2A 

Simulation   of  Water   Flow   and   Soil    Erosion 
Processes  with  a  Distributed   Physically-Based 
Modelling  System. 
W90-01488  2  J 

Analysis  of  Stormflow  and  Its  Source  Area  Ex- 
pansion   Through    a    Simple    Kinematic    Wave 
Equation. 
W90-01489  2  A 

Space-Time  Modelling  of  Rainfall-Runoff  Proc- 
ess. 
W90-01561  2B 

Drought,  Runoff  and  Surface  Water  Resources- 
Effects  on  Small  Watersheds  in  Burkina  Faso 
(Secheresse,  Desertification  et  Ressources  en  eau 
de  Surface-Application  aux  Petits  Bassins  du 
Burkina  Faso). 
W90-01568  2B 

Spatial  and  Temporal  Variability  of  the  Water 
Balance  of  Some  Watersheds  in  Western  Africa 
in  Relation  to  Climatic  Changes  (Variabilite  Spa- 
tiale  et  Temporelle  des  Bilans  Hydipues  de  Quel- 
ques  Bassins  Versants  d'Afrique  deL'ouest  en 
Liaison  Avec  les  Chengements  Climatiques). 
W90-01575  2  A 


Interflow. 
W90-01597 
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Loss  Rate  Representation  in  the  HEC-1  Water- 
shed Model. 
W90-01603  2  A 

Influence  of  the  Method  for  Effective  Rain  De- 
termination on  the  Parameters  of  Nash  Model 
for  Urbanized  Watershed. 
W90-01613  2B 

Hydrological    Balance    Changes    in    Urbanized 

Territory. 

W90-01614  4C 

Concerning  the  Experimental  Measurements  of 
Infiltration  for  the  Runoff  Modelisation  of  the 
Urban  Watersheds  in  Western  Africa. 
W90-01615  7  A 

Use  of  Regression  Techniques  to  Estimate  Over- 
flow Frequencies  from  Daily  Precipitation  Data. 
W90-01617  5D 

Aspects   of  Urban    Hydrology    in    Developing 
Countries:  A  Case  Study  of  Addis  Ababa. 
W90-01618  4C 

Stochastic  Analysis  of  Rainfall  for  Urban  Drain- 
age Studies. 
W90-01621  2  A 

Interaction  of  Flood  Water  Flows  in  Sewer  Net- 
works and  Small  River  Systems. 
W90-01625  2  A 

Transport  of  Suspended  Solids  in  Sewers. 
W90-01636  5D 

Urban  Drainage  in  Paramaribo,  Suriname. 
W90-01639  5D 

Reduction  Measures  for  Flood  Runoff  and  the 
Estimation  of  the  Effective  Rainfall  of  the  Small 
Rivers  in  Tokyo  Metropolis. 
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Aggravation  of  Flood  Conditions  Due  to   In- 
creased Industrialization  and  Urbanization. 
W90-01668  4C 


Satellite  Data  as  a  Basis  for  the  Estimation  of 

Rainfall  and  Runoff. 
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RAINFALL  VARIABILITY 

Rainfall  Trends  in  West  Africa,  1901-1985. 
W90-01541  2B 

Spatial  and  Temporal  Variability  of  Rainfall  and 

Potential  Evaporation  in  Tunisia. 
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Climatology  of  Dry  and  Wet  Periods  over  West- 
ern Canada  in  a  General  Circulation  Model. 
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Paleohydrologic  Studies  Using  Proxy  Data  and 

Observations. 

W90-01547  2  A 
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Change. 
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Climatic  Implications. 
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Critical  Precipitation  Conditions  for  Landslide 
and  Tree  Ring  Responses  in  the  Rokko  Moun- 
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Long  Water  Balance  Time  Series  in  the  Upper 
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Indicators  for  Climatic  Changes. 
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Analysis  of  Patterns  in  a  Precipitation  Time  Se- 
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Identification  of  Recent  Rainfall  Fluctuations  in 
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Modeling  a  Non-Stationary  Process-Applica- 
tion to  the  Rainfall  Data  in  Semi-Arid  Areas, 
(Modelisation  d'un  Processus  Non-Stationnaire- 
Application  a  la  Pluviometrie  en  Zone  Semi- 
Aride). 
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Drought,  Runoff  and  Surface  Water  Resources- 
Effects  on  Small  Watersheds  in  Burkina  Faso 
(Secheresse,  Desertification  et  Ressources  en  eau 
de  Surface-Application  aux  Petits  Bassins  du 
Burkina  Faso). 
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Historical    Variations    in    African    Water    Re- 
sources. 
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Persistent  Consequences  of  the  Present  Drought 
on  the  Flows  of  the  Senegal  River  and  the 
Hypersalinisation  of  the  Lower  Casamance  (Les 
Consequences   Durables  de   la   Secheresse   Ac- 
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luelle  Sur  I'eculcmcnt  du  Fleuve  Senegal  et  I'hy- 
persalinisalion  de  la  Basse-Casamance). 
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Effect  of  Climate  Changes  on  the  Precipitation 
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Climate  Transition  Zone:  Case  of  the  Eastern 
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RAPID  EXCAVATION 

Several  Problems  of  Dam  Construction  by  Di- 
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Groundwater  Recharge  in  Urban  Areas. 
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RECREATION 

Storage  Reservoirs  for  Water  Supply  of  Ecolog- 
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Lakes  Remaining  from  Gravel  Excavations  for 
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RECRYSTALLIZATION 
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REEFS 
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REFORESTATION 

Catchment  Afforestation  and  Water  Supply  in 

Strathclyde  Region. 

W90-01097  4C 
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Possible    Hydrological    and    Geomorphological 
Changes  Due  to  Alteration  of  Forest. 
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W90-01935  5G 


Achieving  Local  Support  for  Surface  Runoff 
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Basin   by   Simulating   the   Precipitation-Runoff 

Process. 

W90-01543  2E 

Climatic  Fluctuations  and  Runoff  from  Glacier- 

ised  Alpine  Basins. 
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tURAL  AREAS 

Particulate  Sulfate  Levels  at  a  Rural  Site  in 

Israel. 

W90-01389  5B 

Evaluation  of  the  Hydrological  Response  of  a 

Drainage  Network. 
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Criteria  for  Dam  Safety. 
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Sagebrush   Rangeland  Hydrology  and  Evalua- 
tion of  the  SPUR  Hydrology  Model. 
W90-00981  2E 

AHEL 

Persistent  Consequences  of  the  Present  Drought 
on  the  Flows  of  the  Senegal  River  and  the 
Hypersalinisation  of  the  Lower  Casamance  (Les 
Consequences  Durables  de  la  Secheresse  Ac- 


tuelle  Sur  Peculement  du  Fleuve  Senegal  et  l'hy- 
persalinisation  de  la  Basse-Casamance). 
W90-01579  2B 

Sahelian  Hydrometry:  Current  Technique  and 

Perspectives  of  Development  (L'hydrometrie  au 

Sahel:  Technique  Actuelle  et  Perspectives  de 

Developpement). 

W90-01806  7B 

SALINE  LAKES 

Limnology   of  Four   Groundwater-Fed   Saline 

Lakes  in  South- Western  Australia. 

W90-01069  2H 

SALINE  WATER 

In  Vitro  Selection  for  Salinity  and  Regeneration 


of  Plants  in  Rice. 
W90-01148 


3C 


Epilithic  Algal  Communities  from  River  Segura 

Basin,  Southeastern  Spain. 

W90-01304  2H 

SALTNE  WATER  INTRUSION 

Response  of  a  Freshwater  Marsh  Plant  Commu- 
nity to  Increased  Salinity  and  Increased  Water 
Level. 
W90-01307  2H 

Persistent  Consequences  of  the  Present  Drought 
on  the  Flows  of  the  Senegal  River  and  the 
Hypersalinisation  of  the  Lower  Casamance  (Les 
Consequences  Durables  de  la  Secheresse  Ac- 
tuelle Sur  l'eculement  du  Fleuve  Senegal  et  l'hy- 
persalinisation  de  la  Basse-Casamance). 
W90-01579  2B 

SALINE  WATER  SYSTEMS 

Implementation  Strategies  for  Salinity  Projects. 
W90-01351  5G 

SALINITY 

Nutrient  Status  of  the  Sundays  River  Estuary 

South  Africa. 

W90-01006  2L 

Effects  of  Salinity,   Nitrogen,   and   Population 
Density  on  the  Survival,  Growth,  and  Repro- 
duction of  Atriplex   triangularis  (Chenopodia- 
ceae). 
W90-01010  2H 

Salt   Concentrations   and    Chemical   Types   of 
Lake,  River,  Snow,  and  Hot  Spring  Waters  from 
the  Tibetan  Plateau. 
W90-01294  2H 

Response  of  a  Freshwater  Marsh  Plant  Commu- 
nity to  Increased  Salinity  and  Increased  Water 
Level. 
W90-01307  2H 

Effects  of  Irrigation  on  the  Chemical  Balance  in 
the  Ecological  Environment  of  Water  and  Soil. 
W90-01839  3F 

SALINITY  CONTROL 

Implementation  Strategies  for  Salinity  Projects. 
W90-01351  5G 

SALMON 

Immunomodulation  in  C57B1/6  Mice  Following 
Consumption  of  Halogenated  Aromatic  Hydro- 
carbon-Contaminated Coho  Salmon  (Oncorhyn- 
cus  kisutch)  from  Lake  Ontario. 
W90-01272  5C 

Nuvan  Use  in  Salmon  Farming:  The  Antithesis 

of  the  Precautionary  Principle. 
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Self-Pollution  by  Scottish  Salmon  Farms. 
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SALMONELLA 

Survival  and  Activity  of  Salmonella  typhimur- 
ium  and  Escherichia  coli  in  Tropical  Freshwa- 
ter. 
W90-01377  5B 

SALT  MARSHES 

Effects  of  Salinity,   Nitrogen,   and   Population 
Density  on  the  Survival,  Growth,  and  Repro- 
duction of  Atriplex  triangularis  (Chenopodia- 
ceae). 
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Seasonal     Variations    in    Concentrations    and 
Fluxes  of  Dissolved  Organic  and  Inorganic  Ma- 
terials in  a  Tropical,  Tidally-Dominated,  Man- 
grove Waterway. 
W90-01040  2L 

Potential  for  Evolution  of  Tolerance  to  Sodium 
Chloride,  Calcium  Chloride,  Magnesium  Chlo- 
ride and  Seawater  in  Four  Grass  Species. 
W90-01044  2L 

Modeling  the  Distribution  of  Acetate  in  Anoxic 

Estuarine  Sediments. 

W90-01189  2L 

SALT  TOLERANCE 

Potential  for  Evolution  of  Tolerance  to  Sodium 
Chloride,  Calcium  Chloride,  Magnesium  Chlo- 
ride and  Seawater  in  Four  Grass  Species. 
W90-01044  2L 

In  Vitro  Selection  for  Salinity  and  Regeneration 

of  Plants  in  Rice. 
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SAMPLERS 

Comparison  of  Two  Gravity  Coring  Devices  for 
Sedimentation    Rate    Measurement    by    Pb210 
Dating  Techniques. 
W90-01376  2J 

SAMPLING 

Effect   of  Serial   Correction   on   Groundwater 

Quality  Sampling  Frequency. 

W90-00964  7A 

Closed   System   Sample   Transfer   Device   For 

Volatile  Organic  Compounds. 

W90-00979  5A 

Kalman  Filter  Calculations  of  Sampling  Fre- 
quency When  Determining  Annual  Mean  Solute 
Concentrations. 
W90-00983  7A 

Isotopic  Variability  of  Rain  on  a  One  Hectare 
Plot  (Variabilite  Isotopique  d'une  Pluie  a  l'E- 
chelle  de  l'Hectare). 
W90-01255  2B 

Proposal  for  Modification  of  the  Belgian  Biotic 

Index  Method. 
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Comparison  of  Two  Gravity  Coring  Devices  for 
Sedimentation    Rate    Measurement    by    Pb210 
Dating  Techniques. 
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Comparison  of  the  Abilities  of  15  Media  to  Re- 
cover Viable  Yeasts  from  Pond,  River,  and  Lake 
Water. 
W90-01379  5  A 

Semi-Automatic  Method  to  Quantify  and  Identi- 
fy Zooplankton. 
W90-01402  2H 

Effects  of  Hydrochemistry  Variability  on  Water 
Quality  Sampling  Frequencies  in  an  Alpine-Sub- 
alpine  Forest  Basin. 
W90-01469  2K 
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Instrumentation  and  Sampling  Methods  for  the 
Simple  Control  of  Outlets  to  Air  and   Water 
(Instrumentering  og  provetaking  ved  enkel  kon- 
troll  av  utslipp  til  luft  og  vann). 
W90-01774  7  A 

SAND 

Comparisons  of  the  Unsaturated  Hydraulic  Con- 
ductivity of  a  Coarse-Textured  Soil  as  Deter- 
mined in  the  Fields,  in  the  Laboratory,  and  with 
Mathematical  Models. 
W90-01063  2G 

Is  the  Largest  North  American  Sub-Arctic  Sand 

Dune  Disappearing. 

W90-01567  2J 

SAND  AQUIFERS 

New  Statistical  Grain-Size  Method  for  Evaluat- 
ing   the    Hydraulic    Conductivity    of    Sandy 
Aquifers. 
W90-01035  2F 

SAND  WAVES 

Tidal    Current    Ridges    in    the    Southwestern 

Yellow  Sea. 

W90-01101  2L 

SANDSTONES 

Sedimentary  Petrology:  A  Guide  to  Paleohydro- 
geologic  Analyses,  Example  of  Sandstones  from 
Northwest  Gulf  of  Mexico. 
W90-01036  2F 

SASKATCHEWAN 

Is  the  Largest  North  American  Sub-Arctic  Sand 

Dune  Disappearing. 
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SATELLITE  TECHNOLOGY 

Estimating  Evaporation  from  Utah's  Great  Salt 
Lake  Using  Thermal  Infrared  Satellite  Imagery. 
W90-00968  2D 

Mapping    Regional    Forest    Evapotranspiration 
and  Photosynthesis  by  Coupling  Satellite  Data 
with  Ecosystem  Simulation. 
W90-01371  2D 

Feasibility  of  Using  Satellites  for  Detection  of 
Kinetics  of  Small  Phytoplankton  Blooms  in  Es- 
tuaries: Tidal  and  Migrational  Effects. 
W90-01393  7B 

Quality  of  Satellite  Precipitable  Water  Content 

Data  and  their  Impact  on  Analyzed  Moisture 

Fields. 

W90-01396  7B 

Remote  Sensing  of  Watershed  Characteristics 

and  Rainfall  Input. 

W90-01601  7B 

Satellite  Data  as  a  Basis  for  the  Estimation  of 

Rainfall  and  Runoff. 

W90-01820  7B 

Towards   a   Satellite-based    Hydrometric   Data 

Collection  System. 

W90-01821  7B 

Seasonal  Variation  of  Eurasian  Snow  Cover  and 
its  Impact  on  the  Indian  Summer  Monsoon 
W90-O1855  2C 

Interactions  between  the  Snow  Cover  and  the 
Atmospheric  Circulations  in  the  Northern  Hemi- 
sphere. 
W90-01857  2C 

Importance    and    Effects    of    Seasonal    Snow 

Cover. 

W90-01860  2C 

Utility  of  Computer-Processed  NOAA  Imagery 
for  Snow  Cover  Mapping  and  Streamfiow  Simu- 
lation in  Alberta. 
W90-01866  2C 


Remote  Sensing  of  Snow. 
W90-01874 
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Discussion  of  the  Accuracy  of  NOAA  Satellite- 
Derived  Global  Seasonal  Snow  Cover  Measure- 
ments. 
W90-01875  2C 

Remote  Sensing  of  Snow  Characteristics  in  the 

Southern  Sierra  Nevada. 

W90-01876  2C 

Analysis  of  Interannual  Variations  of  Snow  Melt 
on  Arctic  Sea  Ice  Mapped  from  Meteorological 
Satellite  Imagery. 
W90-01877  2C 

Snow  Melt  on  Sea  Ice  Surfaces  as  Determined 
from  Passive  Microwave  Satellite  Data. 
W90-01878  2C 

Estimating  Snowpack  Parameters  in  the  Colora- 
do River  Basin. 
W90-01879  2C 

Snow  Cover  Parameter  Retrieval  from  Various 
Data  Sources  in  the  Federal  Republic  of  Germa- 
ny. 
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Global  Snow  Cover  and  the  Earth's  Rotation. 
W90-01881  2C 

Classification  Model  for  Spatial  Estimation  of 
Snowpack  Variables  from  Satellite  Data. 
W90-01883  2C 

Distribution    of   Snow    Extent    and    Depth    in 
Alaska  as  Determined  from  Nimbus-7  SMMR 
Maps  (1982-83). 
W90-01884  2C 

SATURATED  FLOW 

Numerical    Simulation    of  Richards    Equation: 
Current  Approaches  and  an  Alternate  Perspec- 
tive. 
W90-01602  2G 

SATURATED  SOILS 

Mobility   of  Residual    Phase   Organics   in   the 

Vadose  Zone. 

W90-01610  5B 

SATURATION  ZONE 

Critical  Assessment  of  the  Role  of  Measured 
Hydraulic  Properties  in  the  Simulation  of  Ab- 
sorption, Infiltration  and  Redistribution  of  Soil 
Water. 
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SCOTLAND 

Application  of  Time-Series  Modelling  to  Short- 
Term    Streamwater    Acidification    in    Upland 
Scotland. 
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Haddington  Flood  Warning  System. 
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Environmental  Factors  Favouring  the  Forma- 
tion of  Microcystis  aeruginosa  Hyperscums  in  a 
Hypertrophic  Lake. 
W90-01014  2H 

SEA  GRASSES 

Dynamics  and  Content  of  Phosphorus  in  the 
Sediment  of  Seagrass  Meadows  (Contenido  y 
Dinamica  del  Fosforo  en  el  Sedimento  de  Pra- 
deras  de  Fanerogamas  Marinas). 
W90-01055  2L 

Regional  Geochemistry  of  Metal-Contaminated 
Surficial    Sediments   and   Seagrasses   in   Upper 
Spencer  Gulf,  South  Australia. 
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Patterns  of  Carbon  Isotopic  Variability  in  Eel- 
grass,  Zostera  marina  L ,  from  Izembek  Lagoon, 
Alaska. 
W90-01308  2L 

SEA  ICE 

Snow  Melt  on  Sea  Ice  Surfaces  as  Determined 
from  Passive  Microwave  Satellite  Data. 
W90-01878  2C 

SEALANTS 

Sealing  Device  for  Wide  Expansion  Joint*. 
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Investigation  of  the  Migration  of  Harmful  Or- 
ganic Substances  Through  Mineral  Seals  by 
Means  of  Radioactive  Tracers  (Untersuchung 
der  Migration  von  organischen  Schadstoffen 
durch  mineralische  Dichtungen  mittels  radioak- 
tiver  Tracer). 
W90-01793  5B 

SEALS 

Polychlorinated    Biphenyl    (PCB)-contaminated 

Fish  Induces  Vitamin  A  and  Thyroid  Hormone 

Deficiency  in  the  Common  Seal  (Phoca  vitu- 

lina). 
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SEASONAL  VARIATION 

Seasonal  Occurrence  of  Conidia  of  Aquatic  Hy- 
phomycetes  (Fungi)  in  Lees  Creek,  Australian 
Capital  Territory. 
W90-01066  2H 

Coupling  of  the  Seasonal  Patterns  of  Bacterio- 

plankton    and    Phytoplankton   in   a   Eutrophic 

Lake. 
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Seasonal  Patterns  of  Bacterivory  by  Flagellates, 
Ciliates,  Rotifers,  and  Cladocerans  in  a  Freshwa- 
ter Planktonic  Community. 
W90-01184  2H 

Energy  Balance  in  the  Intertidal  Zone  of  West- 
ern Hudson  Bay:  II.  Ice-Dominated  Periods  and 
Seasonal  Patterns. 
W90-01217  2L 

Temporal  and  Spatial  Variations  of  the  Snow 

Cover  in  the  Swiss  Alps. 

W90-01858  2C 

SEAWATER 

In  Vitro  Selection  for  Salinity  and  Regeneration 

of  Plants  in  Rice. 

W90-01148  3C 

Cadmium  in   Seawater  Recorded  by  Mussels: 

Regional  Decline  Established. 

W90-01292  5B 

SECONDARY  PRODUCTIVITY 

Production  Ecology  of  Phyto-  and  Zooplankton 
in  a  Eutrophic  Pond  Dominated  by  Chaoborus 
flavicans  (Diptera:  Chaobolidae). 
W90-01314  2H 

SECONDARY  WASTEWATER  TREATMENT 

Oxygen  Transfer  in  Clean  and  Process  Water  for 
Draft  Tube  Turbine  Aerators  in  Total  Barrier 
Oxidation  Ditches. 
W90-01051  5D 

SEDIMENT  CONTAMINATION 

Temporal  Trends  of  Contaminants  Recorded  in 

Sediments  of  Puget  Sound. 

W90-01721  5B 

SEDIMENT  DISTRIBUTION 

Depositional    Processes    on    an    Ancient    and 
Modern  Muddy  Shelf,  Northern  California. 
W90-01358  2J 
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SEDIMENT  LOAD 

Estimation  of  the  Surface  Runoff  and  Its  Sus- 
pended Load  in  Some  Major  World  River 
Basins  (Estimation  de  I'Ecoulement  Superficiel 
et  de  sa  Charge  en  Suspension  sur  Quelques 
Grands  Bassins  Fluviaux  du  Monde). 
W90-01I74  2E 

SEDIMENT  SAMPLER 

Dewatering  Suspended  Solids  by  Continuous- 
Flow  Centrifugation:  Practical  Considerations. 
W90-01075  7B 

SEDIMENT  TRANSPORT 

Observed  Parameters  for  Turbidity-current 
Flow  in  Channels,  Reserve  Fan,  Lake  Superior. 
W90-01100  2  J 

Mass  Transport  Velocity  in  Mud  Layer  Due  to 

Progressive  Waves. 

W90-01341  2  J 

In    Situ    Acoustic     Measurements    of    Marine 

Gravel  Threshold  and  Transport. 

W90-01357  2J 

Bedload  Transport  of  Mud  as  Pedogenic  Aggre- 
gates in  Modern  and  Ancient  Rivers. 
W90-01359  2J 

Infiltration  and  Redistribution  of  Overland  Flow 
and  Sediment  on  a  Low  Relief  Landscape  of 
Semi-arid,  Tropical  Queensland. 
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Transport  of  Suspended  Solids  in  Sewers. 
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Multicompartment  Model  of  Suspended  Matter 
Transport  in  Surface  Bodies  of  Water  (Multi- 
kompartiment-Modell    fur    den    Transport    von 
Stoffen  in  Oberflaechengewaesern). 
W90-01775  5B 

SEDIMENT-WATER  INTERFACES 

Dissolved  Organic  Carbon-Bacteria  Interactions 
at  Sediment-Water  Interface  in  a  Tropical  Man- 
grove System. 
W90-01043  2L 

Dynamics  and   Content   of  Phosphorus   in   the 
Sediment  of  Seagrass   Meadows  (Contenido   y 
Dinamica  del  Fosforo  en  el  Sedimento  de  Pra- 
deras  de  Fanerogamas  Marinas). 
W90-01055  2L 

Experimental   Assessment   of  Rates   of  Nitrate 

Removal  by  River  Bed  Sediments. 

W90-01095  5B 

5EDIMENT  YIELD 

Studies  on   the  Hydrological   Processes  in   the 

Forest  Drainage  Basins  of  the  Western  Ghats  of 

India. 
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Quantification  of  Long  Term  Trends  in  Atmos- 
pheric Pollution  and  Agricultural   Eutrophica- 
tion:  A  Lake-Watershed  Approach. 
W90-01553  5B 

SEDIMENTARY  PETROLOGY 

Sedimentary  Petrology:  A  Guide  to  Paleohydro- 
geologic  Analyses,  Example  of  Sandstones  from 
Northwest  Gulf  of  Mexico. 
W90-01036  2F 

SEDIMENTARY  STRUCTURES 

Experiments  on  the  Thickness  of  Beds  Deposit- 
ed by  Turbidity  Currents. 
W90-01099  2  J 

Tidal     Current     Ridges     in     the     Southwestern 

Yellow  Sea. 
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SEDIMENTATION 

Effects  of  Placer  Mining  Discharge  on  Health 

and  Food  of  Arctic  Grayling. 
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Response  of  Headwater  Stream  Channels  to  Ur- 
banization in  the  Humid  Tropics. 
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Experiments  on  the  Thickness  of  Beds  Deposit- 
ed by  Turbidity  Currents. 
W90-01099  2  J 

Storm-dominated    Sedimentation   on    the    Inner 

Shelf  of  the  Canadian  Beaufort  Sea. 
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Whole-Lake  Experiments:  The  Annual  Record 
of  Fossil  Pigments  and  Zooplankton. 
W90-01186  2H 

Mass  Transport  Velocity  in  Mud  Layer  Due  to 

Progressive  Waves. 
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Depositional    Processes    on    an    Ancient    and 
Modern  Muddy  Shelf,  Northern  California. 
W90-01358  2J 

Bedload  Transport  of  Mud  as  Pedogenic  Aggre- 
gates in  Modern  and  Ancient  Rivers. 
W90-01359  2J 

Sedimentology  and  Origin  of  Deposits  from  a 
Small  Ice-dammed  Lake,  Leirbreen,  Norway. 
W90-01360  2J 

Efficiency  of  Storm  Water  Sedimentation  Tanks 
Incorporated  in  Dutch  Sewerage  Systems. 
W90-01647  5D 

SEDIMENTATION  RATES 

Comparison  of  Two  Gravity  Coring  Devices  for 
Sedimentation    Rate    Measurement    by    Pb210 
Dating  Techniques. 
W90-01376  2J 

SEDIMENTOLOGY 

Late  Quaternary  Deglaciation  of  the  Amundsen 
Sea:  Implications  for  Ice  Sheet  Modelling. 
W90-01915  2C 

SEDIMENTS 

Anaerobic    Biodegradation    of   Polychlorinated 
Biphenyls    in    Hudson    River    Sediments    and 
Dredged  Sediments  in  Clay  Encapsulation. 
W90-00993  5B 

Dynamics  and   Content  of  Phosphorus  in   the 
Sediment   of  Seagrass  Meadows  (Contenido   y 
Dinamica  del  Fosforo  en  el  Sedimento  de  Pra- 
deras  de  Fanerogamas  Marinas). 
W90-01055  2L 

Physical  Properties  of  the  Environment  Rele- 
vant to  the  Pelagic  Ecosystem  of  a  Deep  High- 
Mountain    Lake    (Estany    Redo,    Central    Pyr- 
enees). 
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Time-Space  Heterogeneity  in  the  Sediments  of 
the  Rice  Fields  from  the  Ebro  Delta  (NE  Spain) 
(Heterogeneidad  Espaciotemporal  del  Sedi- 
mento de  los  Arrozales  del  Delta  del  Ebro  (NE 
de  Espana)). 
W90-01059  2H 

Soil    Micromorphology   of  a   Chesapeake   Bay 
Tidal  Marsh:  Implications  for  Sulfur  Accumula- 
tion. 
W90-01062  2L 

Toxicity  of  Pyrethroids  to  Marine  Invertebrates 
and  Fish:  A  Literature  Review  and  Test  Results 
with  Sediment-Sorbed  Chemicals. 
W90-01177  5C 


Oxygen  Uptake  Kinetics  in  the  Benthic  Bounda- 
ry Layer. 
W90-01188  2H 

Development  and  Evaluation  of  a  Novel  Marine 
Sediment   Pore  Water  Toxicity  Test  with   the 
Polychaete  Dinophilus  Gyrociliatus. 
W90-01262  5C 

Synopsis  of  French   Experimental   and   in  situ 
Research  on  the  Terrestrial  and  Marine  Behav- 
ior of  Tc. 
W90-01269  5B 

Determination  of  Di-  and  Tributyltin  in  Sedi- 
ment and  Microbial  Biofilms  Using  Acidified 
Methanol  Extraction,  Sodium  Borohydride  Der- 
ivatization  and  Gas  Chromatography  with 
Flame  Photometric  Detection. 
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Specific  Procedure  for  Metal  Solid  Speciation  in 

Heavily  Polluted  River  Sediments. 
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Optimization   of  Tessier   Procedure   for   Metal 
Solid  Speciation  in  River  Sediments. 
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Adsorption  and  Release  of  Amino  Acids  from 

Epilithic  Biofilms  in  Streams. 
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Characterization  of  a  Stream  Sediment  Humin. 
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SEEPAGE 

Seepage   Through   a   Hazardous-Waste  Trench 

Cover. 
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Field  Measurement  and  Associated  Controlling 

Factors  for  Groundwater  Seepage  in  a  Piedmont 

Impoundment. 
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SEEPAGE  CONTROL 

Sealing  Device  for  Wide  Expansion  Joints. 
W90-01208  8G 

Rapid   Removal  of  Water:   A   Danger  for  All 

Bodies  of  Water. 
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SEISMIC  PROPERTIES 

Contemporary  Vertical  Crustal  Movements  at 
the  Site  of  the  Bestyubinsk  Hydro  Development. 
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SEISMIC  STUDIES 

Crystalline  Fabric  of  Polar  Ice  Sheets  Inferred 

from  Seismic  Anisotropy. 
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SEISMOLOGY 

Crystalline  Fabric  of  Polar  Ice  Sheets  Inferred 

from  Seismic  Anisotropy. 
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SELF-PURIFICATION 

Experimental   Assessment   of  Rates   of  Nitrate 

Removal  by  River  Bed  Sediments. 

W90-01095  5B 

Natural  Sewage  Treatment  Processes  From  the 
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wasser  in  Kommunalen  Klaranlagen). 
W90-01787  5D 

Measurement  of  the  Activation  Process  by  Ad- 
ditional Measurements  of  Waste  Air  Compo- 
nents (Erfassung  des  Belebungsprozesses  durch 
zusaetzliche  Messung  von  Abluftkomponenten). 
W90-01788  5D 

WATER  ALLOCATION 

Drought  Episodes  Management:  The  Role  of 

Price. 

W9O-0O963  6D 

Irrigation  Scheduling  under  a  Limited  Water 

Supply. 

W90-01228  3F 


Irrigation  and  Water  Allocation. 
W90-01828 
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Hierarchical  Method  for  the  Design  of  Water 
Allocation   and   Water   Distribution   Networks 
Based  on  Graph-Theory. 
W90-01847  3F 

Experiences  With  Integrated  Irrigation  System 

Optimization  Analysis. 

W90-01849  3F 

WATER  ANALYSIS 

Closed   System   Sample   Transfer   Device   For 

Volatile  Organic  Compounds. 

W90-00979  5A 

Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric    Biochemical    Oxygen    Demand 
Data:  I.  Method  Development. 
W90-00997  5A 
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Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric    Biochemical    Oxygen    Demand 
Data:  II.  Application  and  Evaluation. 
W90-00998  7A 

Determination   of  Trace  Metals  in  Reference 

Water  Standards  by  Inductively  Coupled  Plasma 

Mass  Spectrometry  with  On-line  Preconcentra- 

tion. 

W90-01237  5A 

Analysis     of    Trifluralin,     Methyl     Paraoxon, 

Methyl   Parathion,   Fenvalerate  and  2,4-D  Di- 

methylamine  in  Pond  Water  Using  Solid-phase 

Extraction. 

W90-01258  5A 

Speciation  of  Aluminum,  Cadmium,  Copper,  and 
Lead  in  Humic  Soil  Solutions:  A  Comparison  of 
the  Ion  Exchange  Column  Procedure  and  Equi- 
librium Dial  vis. 
W9(M)1279  5B 

Specific  Procedure  for  Metal  Solid  Speciation  in 

Heavily  Polluted  River  Sediments. 

W90-01281  5A 

Optimization  of  Tessier  Procedure  for  Metal 
Solid  Speciation  in  River  Sediments. 
W90-01282  5A 

Determination  of  Heavy  Metal  Pollution  by  ICP 

and  AAS  in  the  Suspended  Matter  of  the  Gulf  of 

Cadiz. 

W90-01283  5A 

Determination  of  Mercury  in  Surface  Waters 
Using  an  Optimized  Cold  Vapor  Spectrophoto- 
metric  Technique. 
W90-01285  5A 

Speciation  Phosphorus  Techniques  in  the  Sedi- 
ments: Discussion  and  Propositions  to  Evaluate 
Inorganic  and  Organic  Phosphorus  (Les  Meth- 
odes  de  Speciation  du  Phosphore  dans  les  Sedi- 
ments: Critiques  et  Propositions  pour  l'Evalua- 
tion  des  Fractions  Minerales  et  Organiques). 
W90-01302  2H 

Flow-Injection  Analysis  of  Substances  in  Water: 

Part  II.  Cations,  a  Critical  Review. 

W90-01405  5F 

Analysis    of   Humic    Substances    Using    Flow 

Field-Flow  Fractionation. 

W90-01496  7B 

Separation  of  Humic  Substances  and  Anionic 

Surfactants  from  Ground  Water  by  Selective 

Adsorption. 

W90-01499  5A 

Effect  of  Dissolved  Organic  Matter  on  Extrac- 
tion   Efficiencies:    Organochlorine   Compounds 
from  Niagara  River  Water. 
W90-01506  5A 

Methods    for    Dissolving    Hydrophobic    Com- 
pounds in  Water:  Interactions  with  Dissolved 
Organic  Matter. 
W90-01508  5B 

Geochemistry  of  Dissolved  Chromium-Organ- 
ic-Matter  Complexes  in  Narragansett  Bay  Inter- 
stitial Waters. 
W90-01511  5A 

Frontal   Chromatographic  Concepts  to   Study 

Competitive  Adsorption:  Humic  Substances  and 

Halogenated   Organic    Substances   in   Drinking 

Water. 

W90-01522  5F 

Chlorinated  Humic  Acid  Mixtures:  Criteria  for 
Detection  of  Disinfection  Byproducts  in  Drink- 
ing Water. 
W90-01529  5F 


Effects   of  Humic    Substances   on    Membrane 

Processes. 

W90-01532  5F 

Application  of  Closed  Loop  Stripping  and  XAD 
Resin    Adsorption    for    the    Determination    of 
Ozone  By-Products  from  Natural  Water. 
W90-01766  5F 

Applications  of  Optical  Emission  Spectroscopy 
with  Inductively  Heated  Argon  Plasma  Torch  in 
the  Analysis  of  Environmental  Materials  (Unter- 
suchungen  zu  Einsatzmoglichkeiten  der  optis- 
chen  emissionsspektrometrie  mit  induktiv  ge- 
heizter  Argonplasmafackel  bei  der  Analyse  von 
Umweltproben). 
W9O-01773  5  A 

Instrumentation  and  Sampling  Methods  for  the 
Simple  Control  of  Outlets  to  Air  and  Water 
(Instrumentering  og  provetaking  ved  enkel  kon- 
troll  av  utslipp  til  luft  og  vann). 
W90-01774  7  A 

Development  and  Example  of  Use  of  a  Process 
for  Adequate  Quantification  of  Quality  of  Water 
Courses  (Entwicklung  und  exemplarische  An- 
wendung  eines  Verfahrens  zur  nutzungsadaequa- 
ten  Quantifizierung  von  Gewaesserguete). 
W90-01783  5A 
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Morphological  Variation  of  Elliptio  complanata 
(Bivalvia:  Unionidae)  in  Differing  Sediments  of 
Soft-Water  Lakes  Exposed  to  Acidic  Deposi- 
tion. 
W90-01012  5C 

Hydrochemical  Evolution  of  Regional  Ground- 
waters to  Playa  Brines  in  Central  Australia. 
W90-01023  2H 

Evaluation  of  Hydrological  and  Biological  Influ- 
ences on  C02  Fluxes  from  a  Karst  Stream. 
W90-01025  2E 

Water  Chemistry  and  Isotope  Study  of  Streams 

and  Springs  in  Northern  Chile. 

W90-01034  2K 

Variations  in  Concentrations  of  Aqueous  Alu- 
minium and  other  Chemical  Species  During  Hy- 
drological Episodes  at  Birkenes,  Southernmost 
Norway. 
W90-01037  2K 

Geochemical  Features  of  the  Ter  River  Water- 
shed (NE  Spain). 
W90-01057  2K 

Nature  of  Iron  and  Manganese  Species  in  Dam 

Waters. 

W90-01077  2K 

Geohydrology  of  the  Laura  Fresh- Water  Lens, 
Majuro  Atoll:  A  Hydrogeochemical  Approach. 
W90-01172  2F 

Diel    Fluctuations    in    Bacterial    Activity    on 
Streambed     Substrata     during     Vernal     Algal 
Blooms:  Effects  of  Temperature,  Water  Chemis- 
try, and  Habitat. 
W90-01187  2K 

Salt    Concentrations   and    Chemical    Types   of 
Lake,  River,  Snow,  and  Hot  Spring  Waters  from 
the  Tibetan  Plateau. 
W90-01294  2H 

Epilithic  Algal  Communities  from  River  Segura 

Basin,  Southeastern  Spain. 

W90-01304  2H 

Hydrochemical  Characterization  of  Alpine  and 
Alpine-subalpine     Stream     Waters,     Colorado 
Rocky  Mountains,  U.S.A. 
W90-01339  2K 


Effects  of  Hydrochemistry  Variability  on  Water 
Quality  Sampling  Frequencies  in  an  Alpine-Sub- 
alpine  Forest  Basin. 
W90-01469  2K 

Effect  of  Clearcutting  on  Chemical  Exports  in 
Lateral  Flow  from  Differing  Soil  Depths  on  a 
Subalpine  Forested  Slope. 
W90-01471  4C 

Determination  of  Hydrological  Flow  Paths  and 
Associated  Hydrochemistry  in  Forested  Catch- 
ments in  Central  Scotland. 
W90-O1472  5B 

Impact  of  Conifer  Afforestation  on  Water  Qual- 
ity in  an  Upland  Catchment  in  Southwest  Eng- 
land. 
W90-01473  5B 

Implications    of    Mixture    Characteristics    on 

Humic-Substance  Chemistry. 

W90-01493  2K 

Water-Solubility  Enhancement  of  Nonionic  Or- 
ganic Contaminants. 
W90-01501  5B 

Sorption  of  Chlorinated  Hydrocarbons  in  the 
Water  Column  by  Dissolved  and  Particulate  Or- 
ganic Material. 
W90-01502  5B 

Methods    for    Dissolving    Hydrophobic    Com- 
pounds in  Water:  Interactions  with  Dissolved 
Organic  Matter. 
W90-01508  5B 

Sunlight-Induced    Photochemistry    of    Humic 

Substances  in  Natural  Waters:  Major  Reactive 

Species. 

W90-01513  5B 

Aquatic  Humic  Substances  as  Sources  and  Sinks 

of  Photochemically  Produced  Transient  Reac- 

tants. 

W90-01514  5B 

Long-term  Changes  in  Water  Quality  Param- 
eters of  a  Shallow  Eutrophic  Lake  and  Their 
Relations  to  Meteorologic  and  Hydrologic  Ele- 
ments. 
W90-01582  2H 

Evolution    of    the    Groundwater    Chemistry 
Around  a  Nuclear  Waste  Repository. 
W90-01722  5G 

Chemical  Characteristics  of  Streams  in  the  Mid- 
Atlantic  and  Southeastern  United  States  (Na- 
tional Stream  Survey-Phase  I).  Volume  I:  Popu- 
lation Descriptions  and  Physico-Chemical  Rela- 
tionships. 
W90-01727  5B 

Chemical  Characteristics  of  Streams  in  the  Mid- 
Atlantic  and  Southeastern  United  States  (Na- 
tional Stream  Survey-Phase  I).  Volume  II: 
Streams  Sampled,  Descriptive  Statistics,  and 
Compendium  of  Physical  and  Chemical  Data. 
W90-01728  7B 

Ion  Balance  in  Forest  Ecosystems  (Ionbalance  I 

Skov-Kosystemer). 

W90-01739  2K 

Isotope    and    Hydrogeochemical     Studies    in 
Waters  from  the  Rio  Verde  Basin  Bahia  (Estu- 
dos  Isotopicos  e  Hidroquimicos  em  Aguas  na 
Bacia  do  Rio  Verde  Bahia). 
W90-01745  2F 

Transformation  of  Kinetics   of   1,1,1-Trichlor- 

oethane  to  the  Stable  Product  of  1,1-Dichlor- 

oethane. 
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Ozone    Oxidation    Products:    Implications    for 

Drinking  Water  Treatment. 

W9O-01763  5F 

By-Products    from   Ozonation    and    Photolytic 
Ozonation  of  Organic  Pollutants  in  Water:  Pre- 
liminary Observations. 
W90-01765  5p 

Development  and  Example  of  Use  of  a  Process 
for  Adequate  Quantification  of  Quality  of  Water 
Courses  (Entwicklung  und  exemplarische  An- 
wendung  eines  Verfahrens  zur  nutzungsadaequa- 
ten  Quantifizierung  von  Gewaesserguete). 
W90-01783  5A 

Particle  Size  and  Concentration  of  Iron(III)  in 
River  Waters  (Uber  die  Partikelgrosse  und  Kon- 
zentration  des  Eisens  (III)  in  Flusswassern). 
W90-01789  2K 

Comparison  Between  the  Groundwater  Quality 
in  an  Intermountainous  and  a  Coastal  Plain  in 
Yemen  Arab  Republic. 
W90-01835  2K 

Effects  of  Irrigation  on  the  Chemical  Balance  in 
the  Ecological  Environment  of  Water  and  Soil. 
W90-O1839  3p 

WATER  CONSERVATION 

Waste  Disposal  and  Groundwater  Management. 
W90-01078  5E 

Management  of  Forests  with  Water  Conserva- 
tion Function. 
W90-01475  4A 

WATER  CONTROL 

New  Clean  Water  Act  Toxics  Control  Initia- 
tives. 
W90-01194  5G 

Water  Control  and  the  Maintenance  Imperative: 

Evidence  from  Nepal. 

W90-01225  3F 

WATER  CONVEYANCE 

Aqueduct  and  Reservoir  Capacities  for  Distribu- 
tion Systems. 
W90-01343  5p 

Network  Models  of  Water  Rights  and  System 

Operations. 

W90-01352  6E 

Aqueduct  and  Viaduct:  How  the  River  Nahe 
Became  Mainstreet  of  Idar-Oberstein. 
W90-01682  4A 

Challenges  of  Water  Supply  Development  in  the 
Urbanised  Island  of  Penang,  Malaysia 
W90-01685  3D 

WATER  COSTS 

Drought  Episodes  Management:  The  Role  of 

Price. 

W90-00963  6D 


Metering  Trials  for  Water  Supply. 
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WaterAid  and  the  Third  World»a  Partnership  in 

Low-cost  Technology. 

W9O-O1085  5p 

Design  and  Construct  Contracts  in  the  Water 

Industry:    I.    The    Way    Ahead-The    Client's 

Viewpoint. 

W90-01089  5p 

Water  Resources  Management  in  North  China 

Plain. 

W90-01346  6A 

WATER  CURRENTS 

Tidal    Current    Ridges    in    the    Southwestern 

Yellow  Sea. 

W90-01101  2L 


WATER  DELIVERY 

Aqueduct  and  Reservoir  Capacities  for  Distribu- 
tion Systems. 
W90-01343  5p 

Improving  Water  Delivery   System  Operation 

Using  Training  Simulators. 

W90-O1347  5p 

WATER  DEMAND 

Municipal  Utilization  of  Water  Demand  Man- 
agement the  Ontario  Experience. 
W90-00982  5F 

Urban  Water  Balance  in  the  Rhenish  Lignite 

Area. 

W90-01616  4c 

Planning  for  Water  Supply  in  Growing  Urban 

Areas-A  Case  Example  of  Hat  Yai/Songkhla, 

Thailand. 

W90-01627  6A 

Surface  and  Ground  Water  Use  in  the  Urban 

Area  of  Zagreb. 

W90-01633  5p 

Plan    of    Study:    Conodoguiunet    Creek    and 
Yellow  Breeches  Creek  Watersheds,  A  Water 
Resource  Assessment. 
W90-01706  6D 

Irrigation  Systems  Management  Related  to  Me- 
teorological Factors  and  Water  Resources. 
W90-01829  3p 

Predicting  Water  demands  for  Irrigation. 
W90-01843  6D 

WATER  DISTRD3UTION 

Water  Control  and  the  Maintenance  Imperative: 

Evidence  from  Nepal. 

W90-01225  3p 

Aqueduct  and  Reservoir  Capacities  for  Distribu- 
tion Systems. 
W90-01343  5p 

Water  Distribution  System  Design  under  Uncer- 
tainties. 
W90-01348  5p 

Abiotic  Transformation  of  Halogenated  Organic 

Compounds:  II.   Considerations  During  Water 

Treatment. 

W90-01753  5p 

Hierarchical  Method  for  the  Design  of  Water 
Allocation   and   Water   Distribution   Networks 
Based  on  Graph-Theory. 
W90-01847  3p 

WATER  LAW 

Thinking   About   Nonpoint   Sources  of  Water 
Pollution  and  South  Dakota  Agriculture. 
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Towards  a  New  EC-Waterpolicy. 
W90-01106 
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Aldo  Leopold  and  Western  Water  Law:  Think- 
ing Perpendicular  to  the  Prior  Appropriation 
Doctrine. 
W90-O1124  6E 

Wyoming's  Groundwater  Laws:  Quantity  and 

Quality  Regulation. 

W90-01125  6E 

Indian  Reserved  Water  Rights:  An  Argument 

for  the  Right  to  Export  and  Sell. 

W90-01126  6E 

Environmental  Law-Will  Jurisdiction  Attach  in 
Citizen  Suits  Against  Wholly  Past  Permit  Viola- 
tors Under  Section  505  of  the  Clean  Water  Act, 
33  U.S.C.  Section  1365.  Gwaltney  of  Smithfield 


v.  Chesapeake  Bay  Foundation,  Inc.,  108  S  Ct 

376(1987). 

W90-O1127  6Ej 

Gwaltney  of  Smjthfield,  Ltd.  v.  Chesapeake  Bay 
Foundation:   Its  Implications  for  Citizen   Suits 
Under  the  Clean  Water  Act 
W90-O1150  6E 

EPA's  Pretreatment  Program. 

W90-O1171  5G 

Groundwater  Quality  Regulation:  Existing  Gov- 
ernmental Authority  and  Recommended  Roles 
W90-01173  5G 

Law     of    International     Watercourses:  Some 

Recent  Developments  and  Unanswered  Ques- 
tions. 

W90-01361  6E 

Legal  Tools  for  the  Implementation  of  Green- 
way  and  Blue-Green  Technology. 
W90-O1922  6E 

Address   Before   the   National   Conference   on 
Stormwater  Management  Alternatives. 
W90-01938  5G 

WATER  LEVEL 

Installation  and  Operation  of  a  Bubble  Gauge 
Network   in   the  Mahakam   River   Basin,   East 
Kalimantan,  Indonesia. 
W90-01811  7B 

WATER  LEVEL  RECORDERS 

Determination  of  the  Accuracy  of  Water  Level 

Observations. 

W90-01812  7B 

WATER  LOSS 

Determining  Percolation  Losses  of  Packed  Clay 

Soil  from  Tensiometer  Data. 

W90-01230  2G 

WATER  MANAGEMENT 

Geostatistical  Tool  for  Drought  Management. 
W90-01029  2E 

Hastings  and  Bexhill  Drainage  and  Sea  Outfall 

Schemes. 

W90-01081  5D 

River  Basin  Management  and  Privatization. 
W90-01087  4A 


Building  a  Better  Wetland. 
W90-01265 

Water  Beneath  the  City  Streets. 
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CCGP  Model  for  Multiobjective  Reservoir  Sys- 
tems. 
W90-01350  5F 

Beating  the  Peak  in  Summer  Demand. 
W90-01382  5F 

Computer  Methods  and  Water  Resources:  First 
International  Conference,  Morocco  1988. 
W90-01409  7C 

Stochastic  Methods  and  Reliability  Analysis  in 

Water  Resources. 

W90-01424  7C 

Hydrological  Processes  and  Water  Management 

in  Urban  Areas. 

W90-01612  2A 

Detailed  Water  Budget  for  the  City  of  Lund  as  a 

Basis  for  the   Simulation   of  Different  Future 

Scenarios. 

W90-01622  6A 
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Planning  for  Water  Supply  in  Growing  Urban 
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Towards  a  Specific  Approach  of  Urban  Hydrol- 
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Urban  Drainage  in  Paramaribo,  Suriname. 
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Appropriate  Technology  for  Urban  Drainage  in 

Developing  Countries. 

W90-01641  5G 

Managerial  Aspects  of  the  Design  and  Operation 
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W90-01642  5D 

Irrationality  in  Decision  Making  Process  Exem- 
plified by  Applied  Policies  Concerning  Storm- 
water  Detention  in  Different  Countries. 
W90-01646  6A 

Review  of  Program  'Urban  Hydrological  R  and 

Din  Norway  1983-1987'. 

W90-01653  5D 

Integrated  Methodologies  for  the  Control  of  Ur- 
banization Effects  on  Groundwaters  in  the  Pa- 
lermo Area  (Sicily). 
W90-01658  5G 

Rapid  Removal  of  Water:  A  Danger  for  All 

Bodies  of  Water. 

W90-01672  5B 

Planning  Water  Management  for  an  Ancient 

Greek  City. 

W90-01683  6A 

Challenges  of  Water  Supply  Development  in  the 
Urbanised  Island  of  Penang,  Malaysia. 
W90-01685  3D 

Emscher  River-  A  model  of  Integrated  Water 
Management  in  an  Urbanized  Area:  Problems 
and  Challenges. 
W90-01692  3D 

Water  Management  in  Urban  Areas  of  a  Devel- 
oping Country. 
W90-01694  5F 

Ecological  and  Economical  Advantages  of  an 

Integrated  Water  Management. 

W90-01695  5F 

Water  Management  Planning  in  the  Area  'City 

of  Hannover  and  Surrounding'. 

W90-01700  5G 


Strategies  in  Urban  Water  Design. 
W90-01701 
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Simulation  Model  to  Determine  Benefits  From 
Improved  Crop  and  Water  Management  With 
Rehabilitation  of  Small  Irrigation  Schemes. 
W90-O184O  3F 

ATER  METERING 

Metering  Trials  for  Water  Supply. 

W9O-O1084  5F 

ATER  POLLUTION 

Sandoz  Spill:  The  Failure  of  International  Law 
to  Protect  the  Rhine  from  Pollution. 
W90-01149  5G 

Gwaltney  of  Smithfield,  Ltd.  v.  Chesapeake  Bay 
Foundation:   Its   Implications  for  Citizen  Suits 
Under  the  Clean  Water  Act. 
W90-01150  6E 


Determination  of  Heavy  Metal  Pollution  by  ICP 

and  AAS  in  the  Suspended  Matter  of  the  Gulf  of 

Cadiz. 

W90-01283  5A 

Detailed  Water  Budget  for  the  City  of  Lund  as  a 

Basis   for   the   Simulation   of  Different   Future 

Scenarios. 

W90-01622  6  A 

Instrumentation  and  Sampling  Methods  for  the 
Simple  Control  of  Outlets  to  Air  and  Water 
(Instrumentering  og  provetaking  ved  enkel  kon- 
troll  av  utslipp  til  luft  og  vann). 
W90-01774  7  A 

WATER  POLLUTION  CONTROL 

Managing  Ground  Water  Quality  in  Relation  to 

Agricultural  Activities. 

W90-00975  5G 

Methods  and  Experiences  of  Monitoring  Ammo- 
nia, Nitrate,  Carbon  Dioxide,  Phosphorus  and 
Chlorophyll-a  in  Water  Pollution  Control  of 
Running  Waters  (Moglichkeiten  und  Erfahrun- 
gen  mit  Mebstationen  an  Fliebgewassern,  Insbe- 
sondere  der  Kontinuierlichen  Erfassung  von 
Ammonium,  Nitrat,  Kohlenstoffdioxid,  O-Phos- 
phat  und  Chlorophyll-a). 
W90-00985  5A 

Federal   Regulation   of  Agricultural   Drainage 
Activity  in  Prairie  Potholes:  The  Effect  of  Sec- 
tion 404  of  the  Clean  Water  Act  and  the  Swamp- 
buster  Provisions  of  the  1985  Farm  Bill. 
W90-01008  5G 

DRASTIC  Approach  to  Controlling  Ground- 
water Pollution. 
W90-010O9  5G 

Impact    of   Flue-gas    Desulphurization    on   the 

Water  Environment. 

W90-01088  5C 

Control  of  Pollution  Act  1974,  Part  II  Regis- 
ters-Promoting the  Public  Interest  (Abridged). 
W90-01093  5G 

Control  of  Pollution  of  Inland  Waters~A  Neces- 
sary Impulse  for  the  British  Approach. 
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EPA's  Pretreatment  Program. 
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Groundwater  Quality  Regulation:  Existing  Gov- 
ernmental Authority  and  Recommended  Roles. 
W90-01173  5G 

EPA's  Pesticides  in  Groundwater  Strategy:  Will 

It  Work. 

W90-01191  5G 

New  Clean  Water  Act  Toxics  Control  Initia- 
tives. 
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Vyvedeniem). 

W90-01144  5C 

Effects  of  Eight  Trace   Metals   in   Acid   Soft 
Water  on  Survival,  Mineral  Uptake  and  Skeletal 
Calcium  Deposition  in  Yolk-Sac  Fry  of  Brown 
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tions   Before    and    After    a    Hazardous    Waste 
Cleanup. 
W90-00984  5G 

BARCELONA  UNIV.  (SPAIN).  DEPT.  DE 
ECOLOGIA. 

Dynamics  and   Content   of  Phosphorus  in   the 
Sediment  of  Seagrass   Meadows  (Contenido  y 
Dinamica  del  Fosforo  en  el  Sedimento  de  Pra- 
deras  de  Fanerogamas  Marinas). 
W90-01055  2L 
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Composition  and  Seasonal  Variations  of  the 
Chlorophyllic  Pigment  in  Phytobenthos  Assem- 
blages of  the  Ter  River  Over  a  Nine-Month 
Period  (Composicion  y  Ciclo  de  Pigmentos 
Clorofilicos  en  las  Poblaciones  del  Fitobentos 
del  rio  Ter  Durante  un  Periodo  de  Nueve 
Meses). 
W90-01056  2H 

Geochemical  Features  of  the  Ter  River  Water- 
shed (NE  Spain). 
W90-01057  2K 

Physical  Properties  of  the  Environment  Rele- 
vant to  the  Pelagic  Ecosystem  of  a  Deep  High- 
Mountain    Lake    (Estany    Redo,    Central    Pyr- 
enees). 
W90-01058  2H 

Time-Space  Heterogeneity  in  the  Sediments  of 
the  Rice  Fields  from  the  Ebro  Delta  (NE  Spain) 
(Heterogeneidad  Espaciotemporal  del  Sedi- 
mento  de  los  Arrozales  del  Delta  del  Ebro  (NE 
de  Espana)). 
W90-01059  2H 

BARCELONA  UNIV.  (SPAIN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Specific  Procedure  for  Metal  Solid  Speciation  in 

Heavily  Polluted  River  Sediments. 

W90-01281  5A 

Optimization   of  Tessier   Procedure   for   Metal 
Solid  Speciation  in  River  Sediments. 
W90-01282  5A 

BATTELLE  OCEAN  SCIENCES,  DUXBURY 
MA. 

Development  and  Evaluation  of  a  Novel  Marine 
Sediment   Pore  Water  Toxicity  Test  with  the 
Polychaete  Dinophilus  Gyrociliatus 
W90-01262  5C 

BATTELLE  PACIFIC  NORTHWEST  LABS 
RICHLAND,  WA. 

Theory  and   Results  from  a  Quasi-steady-state 

Precipitation-scavenging  Model. 

W90-01252  5B 

Temporal  Trends  of  Contaminants  Recorded  in 

Sediments  of  Puget  Sound. 

W90-01721  5B 

IAYERISCHE  LANDESANSTALT  FUER 
VASSERFORSCHUNG,  MUNICH  (GERMANY 

\R.). 
Methods  and  Experiences  of  Monitoring  Ammo- 
nia, Nitrate,  Carbon  Dioxide,  Phosphorus  and 
Chlorophyll-a  in  Water  Pollution  Control  of 
Running  Waters  (Moglichkeiten  und  Erfahrun- 
gen  mit  Mebstationen  an  Fliebgewassern,  Insbe- 
sondere  der  Kontinuierlichen  Erfassung  von 
Ammonium,  Nitrat,  Kohlenstoffdioxid,  O-Phos- 
phat  und  Chlorophyll-a). 
W90-00985  5A 

EDFORD  INST.  OF  OCEANOGRAPHY, 
•ARTMOUTH  (NOVA  SCOTIA).  ATLANTIC 
EOSCIENCE  CENTRE. 

Storm-dominated    Sedimentation   on    the    Inner 

Shelf  of  the  Canadian  Beaufort  Sea 

W90-01102  2  J 

ERGEN  UNIV.  (NORWAY).  DEPT.  OF 
[ARINE  BIOLOGY. 

Significance  of  Advection  for  the  Carrying  Ca- 
pacities of  Fjord  Populations. 
W90-01327  2L 

ERMUDA  BIOLOGICAL  STATION  FOR 
ESEARCH,  FERRY  REACH. 

Bahia  las  Minas  Oil  Spill:  Hydrocarbon  Uptake 

by  Reef  Building  Corals. 

W90-01332  5B 


BETZ,  CONVERSE,  MURDOCK,  INC., 
PLYMOUTH  MEETING,  PA. 

Planning  for  Riparian  Environmental  Quality 
Options  In  a  Small  Watershed  In  New  Jersey 
W90-01930  4D 

BEVERIDGE  AND  DIAMOND, 
WASHINGTON,  DC. 

EPA's  Pesticides  in  Groundwater  Strategy:  Will 

It  Work. 

W90-0U91  5G 

BINNIE  AND  PARTNERS,  REDHILL 
(ENGLAND). 

Waste  Disposal  and  Groundwater  Management 
W90-01078  5E 

BIRMINGHAM  UNIV.  (ENGLAND).  DEPT   OF 
CIVIL  ENGINEERING. 

Tactical  Operation  of  Rice  Irrigation  Systems 

During  Water  Shortages. 

W90-01841  3F 

BIRMINGHAM  UNIV.  (ENGLAND).  DEPT  OF 
GEOLOGICAL  SCIENCES. 

Groundwater  Recharge  in  Urban  Areas 
W90-01620  2F 

Quantity  and  Quality  of  Groundwater  Beneath 
an  Industrial  Conurbation-Birmingham,  UK 
W90-01662  2F 

BIRMINGHAM  UNIV.  (ENGLAND).  SCHOOL 
OF  EARTH  SCIENCES. 

Experimental  Analysis  of  Reservoir  Release 
Wave  Routing  in  Upland  Boulder  Bed  Rivers 
W90-01076  2E 

Nature  of  Iron  and  Manganese  Species  in  Dam 

Waters. 

W90-01077  2K 

BIWATER  AMES  CROSTA,  HEYWOOD 
(ENGLAND). 

Design  and  Construct  Contracts  in  the  Water 

Industry:  2.  The  Way  Ahead-The  Contractor's 

Viewpoint. 

W90-01090  6B 

BONN  UNIV.  (GERMANY,  F.R.). 
METEOROLOGISCHES  INST. 

Role  of  Large-Scale  Ice  Sheets  in  Climate  Histo- 
ry- 
W90-01906  2C 

BRANDYWINE  CONSERVANCY,  CHADDS 
FORD,  PA. 

Public   Values  and   a   River-The   Brandywine 

Story. 

W90-01933  6F 

BRIGHAM  YOUNG  UNIV.,  PROVO,  UT 
DEPT.  OF  CIVIL  ENGINEERING. 

Estimating  Evaporation  from  Utah's  Great  Salt 
Lake  Using  Thermal  Infrared  Satellite  Imagery 
W90-00968  2D 

BRITISH  ANTARCTIC  SURVEY, 
CAMBRIDGE  (ENGLAND). 

Force  Balance  of  Rutford  Ice  Stream,  Antarcti- 
ca. 
W90-01913  7B 

BRITISH  COLUMBIA  MINISTRY  OF 
FORESTS,  KAMLOOPS.  HYDROLOGY 
RESEARCH  SECTION. 

Root  Zone  Drainage  from  a  Humid  Forest  Soil 

in  the  West  Coast  of  Canada. 

W90-01467  2G 

Streamflow  Characteristics  of  Two  Small,  Steep 
and    Forested    Watersheds    in    High    Elevation 
Areas  of  Central  Taiwan. 
W90-01478  2E 


BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 

Modelling  Large  Scale  Effects  of  Snow  Cover. 
W90-01864  2C 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER 
DEPT.  OF  GEOGRAPHY. 


Evapotranspiration  from  Urban  Areas. 
W90-01624 
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BRITISH  COLUMBIA  UNIV.,  VANCOUVER 
DEPT.  OF  GEOPHYSICS  AND  ASTRONOMY. 

Wind  Pumping:  A  Potentially  Significant  Heat 
Source  in  Ice  Sheets. 
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BRITISH  COLUMBIA  UNIV.,  VANCOUVER 
DEPT.  OF  OCEANOGRAPHY. 

Determination  of  Nutrient  Uptake  Kinetic  Pa- 
rameters: A  Comparison  of  Methods. 
W90-01290  2H 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER 
FACULTY  OF  FORESTRY. 

Effects  of  Forest  Herbicide  Applications  on 
Streamwater  Chemistry  in  Southwestern  British 
Columbia. 
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Influence    of    Acid    Precipitation    on    Stream 
Chemistry  in  a  Small  Forested  Basin  in  South- 
western British  Columbia. 
W90-01436  5B 

Changes  in  Streamflow  Peaks  Following  Timber 
Harvest  of  a  Coastal  British  Columbia  Water- 
shed. 

W90-01479  4C 

BRITISH  MUSEUM  OF  NATURAL  HISTORY 
LONDON  (ENGLAND).  BIOMETRIC 
SECTION. 

Optimization  of  the  Ewens/Caswell  Neutral 
Model  Program  for  Community  Diversity  Anal- 
ysis. 

W90-01326  7C 

BRUNEI  UNIV.,  BANDAR  SERI  BEGAWAN 
DEPT.  OF  GEOGRAPHY. 

Challenges  of  Water  Supply  Development  in  the 
Urbanised  Island  of  Penang,  Malaysia. 
W90-01685  3D 

BUCKNELL  UNIV.,  LEWISBURG,  PA   DEPT 
OF  BIOLOGY. 

Nutrient  Concentration-stream  Discharge  Rela- 
tionships during  Storm  Events  in  a  First-order 
stream. 


W90-01276 


2H 


BUNDESANSTALT  FUER 
GEOWISSENSCHAFTEN  UND  ROHSTOFFE 
HANOVER  (GERMANY,  F.R.). 

Possibilities  for  Groundwater  Development  for 

the  City  of  Jakarta,  Indonesia. 

W90-01669  2F 

BUNDESANSTALT  FUER 

GEWAESSERKUNDE,  KOBLENZ  (GERMANY, 
F.R.). 

Paleohydrologic  Studies  Using  Proxy  Data  and 
Observations. 
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FISCHEREI,  HAMBURG  (GERMANY,  F.R.). 
INST.  FUER  KUESTEN-  UND 
BINNENFISCHEREI. 

Survey  on  the  Effect  of  the  Discharge  of  Waste 
from  Titanium  Dioxide  Production  in  the 
German  Bay  (Heligoland  Bay),  (Ueberblick 
ueber  Auswirkungen  der  Verkiappung  von  Ab- 
faellen  aus  der  Titandioxidproduktion  in  der 
Deutschen  Bucht). 
W90-01744  5B 

BUNDESMINISTERIUM  FUER  FORSCHUNG 
UND  TECHNOLOGIE,  BONN  (GERMANY, 
F.R.). 

Investigations  of  Anaerobic  Degradation  of 
Waste  Water  from  Chemical  Processes  in  Indus- 
trial Sewage  Treatment  Plants  (Untersuchungen 
zum  Anaeroben  Abbau  Chemischer  Prozessab- 
wasser  in  Kommunalen  Klaranlagen). 
W90-01787  5D 

BUREAU  DE  RECHERCHES  GEOLOGIQUES 
ET  MINIERES,  ORLEANS  (FRANCE). 

Precariousness  or  even  the  Lack  of  Recharge  of 
the  Phreatic  Aquifer  in  the  North  Sahelian  Area 
of  Chad  during  the  last  26  Years  (La  precarite 
ou  meme  I'absence  d'alimentation  de  la  nappe 
phreatique  en  zone  nord-sahelienne  du  Tchad. 
Resultats  d'un  quart  de  siecle  de  surveillance 
piezometrique). 
W90-01268  2F 

BUREAU  OF  MINERAL  RESOURCES, 
GEOLOGY  AND  GEOPHYSICS,  CANBERRA 
(AUSTRALIA). 

Hydrochemical  Evolution  of  Regional  Ground- 
waters to  Playa  Brines  in  Central  Australia. 
W90-01023  2H 

CALGARY  UNIV.  (ALBERTA).  AQUATIC 
ECOLOGY  SECTION. 

Decomposition  of  Leaf  litter  Exposed  to  Simu- 
lated Acid  Rain  in  a  Buffered  Lotic  System. 
W90-01316  5C 

CALGARY  UNIV.  (ALBERTA).  DEPT.  OF 
CIVIL  ENGINEERING. 

Impact    of   Uncontrolled    Urban    Storm-Water 
Inflow    on    the   Operation    of   Irrigation    Main 
Canal  Systems. 
W90-01830  4C 

CALIFORNIA  INST.  OF  TECH.,  PASADENA. 
ENVIRONMENTAL  QUALITY  LAB. 

Water  Content  of  Atmospheric  Aerosols. 
W90-01253  2B 

CALIFORNIA  INST.  OF  TECH.,  PASADENA. 
W.M.  KECK  LAB.  OF  ENVIRONMENTAL 
ENGINEERING  SCIENCE. 

Carboxylic  Acids  and  Carbonyl  Compounds  in 
Southern  California  Clouds  and  Fogs. 
W90-01398  5B 

CALIFORNIA  STATE  UNIV.-SAN 
BERNADINO.  DEPT.  OF  GEOGRAPHY. 

Simple  Snowpack  Structure  Model  and  its  Ap- 
plication to  Mountain  Snowpack  Problems. 
W90-01873  2C 

CALIFORNIA  UNIV.,  BERKELEY.  DEPT.  OF 
PLANT  AND  SOIL  BIOLOGY. 

Acidity  and  Alkalinity  of  Reservoir  Water  in  the 

Sierra  Nevada,  California. 

W90-01434  5B 

CALIFORNIA  UNIV.,  BERKELEY.  EARTH 
SCIENCES  DIV. 

Numerical    Simulation    of   Richards    Equation: 
Current  Approaches  and  an  Alternate  Perspec- 
tive. 
W90-01602  2G 


CALIFORNIA  UNIV.,  BERKELEY.  ENERGY 
AND  RESOURCES  GROUP. 

Global  Climatic  Changes  and  Regional  Hydrolo- 
gy: Impacts  and  Responses 
W90-01571  2  A 

CALIFORNIA  UNIV.,  BERKELEY.  SCHOOL 
OF  LAW. 

Sandoz  Spill:  The  Failure  of  International  Law 
to  Protect  the  Rhine  from  Pollution. 
W90-01149  5G 

Gwaltney  of  Smithfield,  Ltd.  v.  Chesapeake  Bay 
Foundation:   Its   Implications   for  Citizen   Suits 
Under  the  Clean  Water  Act. 
W90-01150  6E 

CALIFORNIA  UNIV.,  LOS  ANGELES. 

Application  of  Closed  Loop  Stripping  and  XAD 
Resin    Adsorption    for    the    Determination    of 
Ozone  By-Products  from  Natural  Water 
W90-01766  5F 

CALIFORNIA  UNIV.,  LOS  ANGELES.  DEPT. 
OF  ATMOSPHERIC  SCIENCES. 

Theoretical  Study  of  Chemical  Kinetic  Control 
in  the  Scavenging  of  Pollutant  Gases  by  Cloud 
and  Rain  Drops. 
W90-01386  5B 

Absorption  and  Desorption  of  Dichloromethane 
Vapor  by  Water  Drops  in  Air:  An  Experimental 
Test  of  Scavenging  Theory. 
W90-01388  5B 

CALIFORNIA  UNIV.,  LOS  ANGELES. 
SCHOOL  OF  ENGINEERING  AND  APPLIED 
SCIENCE. 

Dissolved     Organic     Components     in     Process 
Water  at  the  Los  Banos  Desalting  Facility. 
W90-01534  5D 

CALIFORNIA  UNIV.,  SANTA  BARBARA. 
CENTER  FOR  REMOTE  SENSING  AND 
ENVIRONMENTAL  OPTICS. 

Remote  Sensing  of  Snow  Characteristics  in  the 

Southern  Sierra  Nevada. 

W90-01876  2C 

CALIFORNIA  UNIV.,  SANTA  BARBARA. 
DEPT.  OF  GEOGRAPHY. 

Correlated     versus     Uncorrelated     Hydrologic 

Samples. 

W90-01353  7A 

CALIFORNIA  UNIV.,  SANTA  CRUZ.  INST. 
OF  MARINE  SCIENCES. 

Sublethal   Effects   of  Zinc   and   Municipal   Ef- 
fluents on  Larvae  of  the  Red  Abalone  Haliotis 
rufescens. 
W90-01039  5C 

CAMP,  DRESSER  AND  MCKEE,  INC.,  FORT 
LAUDERDALE,  FL. 

Mechanistic    Interactions    of   Aquatic    Organic 
Substances  with  Anion-Exchange  Resins. 
W90-01535  5F 

CANADIAN  CLIMATE  CENTRE, 
DOWNSVIEW  (ONTARIO). 

Revised  Ground  Snow  Loads  for  the  1990  Na- 
tional Building  Code  of  Canada. 
W90-01364  2C 

Climatology  of  Dry  and  Wet  Periods  over  West- 
ern Canada  in  a  General  Circulation  Model. 
W90-01546  2G 

Sensitivity   of  Water    Resources   in    the   Great 
Lakes  Region  to  Changes  in  Temperature,  Pre- 
cipitation, Humidity,  and  Wind  Speed. 
W90-01578  2B 


CANBERRA  COLL.  OF  ADVANCED 
EDUCATION    HI  U  onnkn  (AUSTRALIA). 
WATER  RESEARCH  CENTRE, 

Seav>nal  Occurrence  of  Conidia  of  Aquatic  Hy- 
phomycetes  (Fungi)  in  Lees  Creek,  Australian 
Capital  Territory 
W90-OI066  2H 

CAPE  TOWN  UNIV.  (SOUTH  AFRICA).  MPT. 
OF  ZOOLOGY. 

Carbon   and   Nitrogen   Resources   Available   to 
Kelp  Bed  Filter  Feeders  in  an  Up  welling  Envi- 
ronment 
W90-01293  2L 

CEA  CENTRE  DE  LA  HAGUE,  CHERBOURG 
(FRANCE).  LAB.  DE  RADIOECOLOGIE 
MARINE. 

Synopsis  of  French   Experimental   and   in   situ 
Research  on  the  Terrestrial  and  Marine  Behav- 
ior of  Tc. 
W90-01269  5B 

CENTERS  FOR  DISEASE  CONTROL, 
ATLANTA,  GA. 

Chronic  Diarrhea  Associated  with  Drinking  Un- 
treated Water. 
W90-01170  5C 

CENTRAL  GROUND  WATER  BOARD, 
BHOPAL  (INDIA). 

Groundwater  and  Surface  Water  Quality  in  and 

Around  Bhopal  City  in  India. 

W90-01671  4C 

CENTRAL  MARINE  FISHERIES  RESEARCH 
INST.,  COCHIN  (INDIA). 

Estuarine     Oceanography     of    the     Vembanad 
Lake:  Part  III.  The  Region  between  Cochin  and 
the  30M  Depth  Off  Portmouth. 
W90-01271  2L 

Carbon  Dioxide  Equilibria  and  Nutrient  Avail- 
ability in  Two  Culture  Ponds  at  Narakkal  during 
Three    Monsoon    and    Post-Monsoon    Months, 
June-September,  1984. 
W90-01286  2H 

CENTRAL  RESEARCH  INST.  OF  ELECTRIC 
POWER  INDUSTRY,  CHIBA  (JAPAN). 

Mass  Transport  Velocity  in  Mud  Layer  Due  to 

Progressive  Waves. 

W90-01341  2J 

CENTRAL  SOIL  AND  WATER 
CONSERVATION  RESEARCH  AND 
TRAINING  INST.,  DEHRA  DUN  (INDIA). 

Computer  Model  for  Predicting  Runoff  from  a 

Bench  Terraced  Field. 

W90-01419  4A 

CENTRAL  WATER  COMMISSION,  NEW 
DELHI  (INDIA). 

Developments  in  Hydrometry  in  India. 
W90-01804  73 

CENTRE  D'ENSEIGNEMENT  ET  DE 
RECHERCHE  POUR  LA  GESTION  DES 
RESSOURCES  NATURELLES  ET 
L'ENVIRONNEMENT,  PARIS  (FRANCE). 

Real  Time  Decision  Procedures  Relating  to 
Flood  Forecasting  (Les  Procedures  de  Decision 
en  Temps  Reel  pour  la  Prevision  des  Crues). 
W90-01132  7C 

CENTRE  D'ETUDE  DE  L'ENERGIE 
NUCLEAIRE,  MOL  (BELGIUM). 

Assessment  of  Dose  to  Man  from  Releases  of 

99Tc  in  Fresh  Water  Systems. 

W90-01270  5B 
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CENTRE  DE  RECHERCHE  LYONNAISE  DES 
EAUX  -  DEGREMONT,  LE  PECQ  (FRANCE). 

Effect  of  Humic  Substances  on  the  Treatment  of 

Drinking  Water. 

W90-01498  5F 

Effects    of   Humic    Substances    on    Membrane 

Processes. 

W90-01532  5F 

Formation  of  Aromatic  Polymers  During  the 
Ozonation  of  Enzymatic  Oxidation  of  Waters 
Containing  Phenolic  Compounds. 
W90-01764  5F 

CENTRE  DE  RECHERCHES  DE  RENNES 

(FRANCE). 
Isotopic  Variability  of  Rain  on  a  One  Hectare 
Plot  (Variabilite  Isotopique  d'une  Pluie  a  l'E- 
chelle  de  l'Hectare). 
W90-01255  2B 

CENTRE  FOR  WATER  RESOURCES 
DEVELOPMENT  AND  MANAGEMENT, 
CALICUT  (INDIA). 

Studies  on  the  Hydrological  Processes  w  the 

Forest  Drainage  Basins  of  the  Western  Ghats  of 

India. 

W90-01453  4C 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCTENTTFIQUE,  STRASBOURG  (FRANCE). 
CENTRE  DE  SEDIMENTOLOGIE  ET  DE 
GEOCHLMIE  DE  LA  SURFACE. 

Estimation  of  the  Surface  Runoff  and  Its  Sus- 
pended Load  in  Some  Major  World  River 
Basins  (Estimation  de  1'Ecoulement  Superficiel 
et  de  sa  Charge  en  Suspension  sur  Quelques 
Grands  Bassins  Fluviaux  du  Monde). 
W90-01174  2E 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCEENITFIQUE,  TOULOUSE  (FRANCE). 
INST.  DE  MECANIQUE  DES  FLUIDES. 

Practical  Comparison  of  Flood  Forecast  Meth- 
ods. Example  of  the  Aveyron  River  (Comparai- 
son  Pratique  de  Methodes  de  Prevision  de  Crue. 
Exemple  de  l'Aveyron). 
W90-01131  7C 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCD2NTTFIQUE,  VANDOEUVRE-LES-NANCY 
(FRANCE).  EQUIPE  DE  RECHERCHE  SUR 
LA  COAGULATION-FLOCULATION. 

Aluminum  and  Iron(III)  Chemistry:  Some  Impli- 
cations for  Organic  Substance  Removal 
W9(H)1517  5F 

CENTRE  NATIONAL  DU  MACHTNISME 
AGRICOLE,  DU  GENTE  RURAL,  DES  EAUX 
ET  DES  FORETS,  ANTONY  (FRANCE). 
Use  of  Soil  Moisture  State  Indicators  in  a  Rain- 
fall-Runoff Model  (Utilisation  d'Indicateurs  de 
l'Etat  Hydrique  du  Sol  Hans  un  Modele  Pluie- 
Debit). 
W90-01134  7C 

CESKE  VYSOKE  UCENI  TECHNICKE  V 
PRAZE.  FACULTY  OF  CIVIL  ENGEVEERTNG. 

Irrigation  Systems  Management  Related  to  Me- 
teorological Factors  and  Water  Resources. 
W90-01829  3F 

CESKOSLOVENSKA  AKADEMIE  VED, 
PRAGUE.  HYDROMETEOROLOGICAL  INST. 

Evaluation  of  Runoff  Changes  in  the  Labe  River 

Basin  by   Simulating   the   Precipitation-Runoff 

Process. 

W9O-01543  2E 


CH2M  HILL,  INC.,  AUSTTN,  IX 

Beating  the  Peak  in  Summer  Demand. 
W90-01382 


CH2M/HILL,  RESTON,  VA. 

Industrial  Sludge  Waste  Incineration. 
W90-01257 
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CHALMERS  UNIV.  OF  TECHNOLOGY, 
GOETEBORG  (SWEDEN).  DEFT.  OF 
ANALYTICAL  AND  MARTNE  CHEMISTRY. 

Oxygen  Uptake  Kinetics  in  the  Benthic  Bounda- 
ry Layer. 
W90-01188  2H 

CHANGCHUN  COLL.  OF  GEOLOGY 
(CHINA).  STATION  OF  ENVIRONMENTAL 
HYDROGEOLOGY. 

Effects  of  Irrigation  on  the  Chemical  Balance  in 
the  Ecological  Environment  of  Water  and  Soil. 
W90-01839  3F 

CHENGDU  UNIV.  OF  SCIENCE  AND 
TECHNOLOGY  (CHINA).  DEFT.  OF 
HYDRAULIC  ENGINEERING. 

Extraordinary  Information  in  Probability  Esti- 
mation Method  of  Flood  Frequency  Analysis: 
Monte  Carlo  Results. 
W90-01431  7C 

CHESTER  COUNTY  CONSERVATION 
DISTRICT,  WEST  CHESTER,  PA. 

Uncounted  Costs  of  Uncontrolled  Water. 
W90-01942  6E 

CHILDREN'S  HOSPITAL,  BOSTON,  MA. 

Lead    Intoxication    From    Lead-contaminated 
Water  Used  to  Reconstitute  Infant  Formula. 
W9O-O1370  5F 

CHISHOLM  INST.  OF  TECIL,  MELBOURNE 
(AUSTRALIA).  WATER  STUDIES  CENTRE. 

Analysis    of   Humic    Substances    Using    Flow 

Field-Flow  Fractionation. 

W9(W)1496  7B 

CINCINNATI  UNTV.  MEDICAL  CENTER,  OH. 
DEFT.  OF  ENVIRONMENTAL  HEALTH 

Role  of  Granular  Activated  Carbon  in  the  Re- 
duction of  Biohazards  in  Drinking  Water. 
W90-01767  5F 

CINCINNATI  UNTV„  OH  DEPT.  OF  CIVDL 
AND  ENVIRONMENTAL  ENGINEERING. 

Destruction   of  Enteric    Bacteria   and   Viruses 

during  Two-phase  Digestion. 

W9O-01048  5D 

CINCINNATI  UNTV.,  OH.  DEFT.  OF 
GEOLOGY. 

Development,  Dynamics,  and  Dissipation  of  a 

Late  Wisconsin  Ice  Mass  over  Northern  New 

England. 

W90-01917  2C 

CLERMONT-FERRAND-2  UNTV.,  AUBIERE 
(FRANCE).  LAB.  D'HYDROBIOLOGIE. 

Coupling  of  the  Seasonal  Patterns  of  Bacterio- 

plankton    and    Phytoplankton   in   a   Eutrophic 

Lake. 

W90-01112  2H 

CLUJ-NAPOCA  UNTV.  (ROMANIA).  DEPT. 
OF  GEOGRAPHY. 

Fourier-ARIMA  Modelling  of  the  Multiannual 

Flow  Variation. 

W9WM562  2E 

COLORADO  SCHOOL  OF  MINES,  GOLDEN. 
DEPT.  OF  CHEMISTRY  AND 
GEOCHEMISTRY. 

Characterization  of  a  Stream  Sediment  Humin. 
W9O01494  2K 
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Nature  of  Commercial  Humic  Acids. 
W90-01495 


2K 


CH2M  HILL,  INC,  GAINESVILLE,  FL. 

Best  Management  Practices  In  the  1978  Needs 

Survey. 

W90-01927  5G 


Influences  of  Natural  Organic  Matter  on  the 
Abiotic  Hydrolysis  of  Organic  Contaminants  in 
Aqueous  Systems. 
W90-01512  5B 


COLORADO  STATE  UNTV.,  FORT  COLLINS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Implementation  Strategies  for  Salinity  Projects. 
W90-01351  5G 

Prediction  of  Water  Table  Mound  Development 
and  Aquifer  Recharge  from  an  Infiltration  Area. 
W9O-01599  2F 

Unsaturated  Components  of  Swatch:  A  Multi- 
process Watershed  Model  for  Runoff  Genera- 
tion and  Routing. 
W90-01605  2G 

Hydrology  of  Irrigation  and  the  Impact  of  Irri- 
gation on  the  Hydrologic  Cycle. 
W90-01832  3F 

COLORADO  STATE  UNTV.,  FORT  COLIJNS. 
DEPT.  OF  EARTH  RESOURCES. 

Kalman   Filter  Calculations  of  Sampling  Fre- 
quency When  Determining  Annual  Mean  Solute 
Concentrations. 
W9OO0983  7A 

Hydrochemical  Characterization  of  Alpine  and 
Alpine-subalpine     Stream     Waters,     Colorado 
Rocky  Mountains,  U.S.A. 
W90-01339  2K 

Effects  of  Hydrochemistry  Variability  on  Water 
Quality  Sampling  Frequencies  in  an  Alpine-Sub- 
alpine  Forest  Basin. 
W90-01469  2K 

COLORADO  STATE  UNTV.,  FORT  COLLINS. 
DEPT.  OF  ZOOLOGY  AND  ENTOMOLOGY. 

Auto-Cad-Based  Watershed  Information  System 

for  the  Hydrologic  Model  HEC-1. 

W9O-O0980  2E 

COLORADO  UNTV.  AT  BOULDER.  SCHOOL 
OF  LAW. 

Aldo  Leopold  and  Western  Water  Law:  Think- 
ing Perpendicular  to  the  Prior  Appropriation 
Doctrine. 
W90-01124  6E 

COLORADO  UNTV.,  BOULDER.  INST.  OF 
ARCTIC  AND  ALPINE  RESEARCH 

Ice  Sheet  Models:  An  Overview. 

W90-01887  2C 

COMTTE  NATIONAL  FRANCAIS  DES 
SCIENCES  HYDROLOGIQUES,  PARIS 

(FRANCE). 
Variation  of  River  Discharges  and  Lake  Levels 
in  West  Africa  Since  the  Beginning  of  the  Twen- 
tieth Century,  (Variation  des  Debits  des  Cours 
d'Eau  et  des  Niveaux  des  Lacs  en  Afrique  de 
POuest  depuis  le  Debut  du  20eme  Siecle). 
W90-01539  2E 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
GLEN  OSMOND  (AUSTRALIA).  DTV.  OF 
SOILS. 

Regional  Geochemistry  of  Metal-Contaminated 
Surficial   Sediments   and    Seagrasses   in   Upper 
Spencer  Gulf,  South  Australia. 
W90-01115  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
LUCAS  HEIGHTS  (AUSTRALIA).  LUCAS 
HEIGHTS  RESEARCH  LABS. 

Tributyltin   in   Sydney   Harbour   and   Georges 

River  Waters. 

W90-01067  5B 

Accumulation    of  Tributyltin    by    the    Sydney 
Rock  Oyster,  Saccostrea  Commercialis. 
W90-01068  5B 
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COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
WEMBLEY  (AUSTRALIA).  DIV.  OF 
GROUNDWATER  RESEARCH. 

Numerical  Analysis  of  Water  and  Solute  Move- 
ment in  Realistically  Complex  Soil  Profiles. 
W90-01834  2G 

CONSEJO  NACIONAL  DE 
INVESTTGACIONES  CIENTIFICAS  Y 
TECNICAS,  BUENOS  AIRES  (ARGENTINA). 
INST.  DE  LIMNOLOGIA. 

Underwater  Light  Conditions  as  a  Key  for  Phy- 
toplankton  Photosynthetic  Efficiency  I.  Rio  Ter- 
cero  Reservoir  Cordoba,  Argentina.  (Condi- 
ciones  de  Luz  Subacuatica  como  Factores  De- 
terminantes  de  la  Eficiencia  Fotosintetica  Fito- 
planctonica.  25p.  I.  Rio  Tercero  Reservoir,  Cor- 
doba, Argentina.  Embalse  de  Rio  Tercero  (Cor- 
doba, Argentina)). 
W90-01053  5C 

COOPERATIVE  INST.  FOR  RESEARCH  IN 
ENVIRONMENTAL  SCIENCE,  BOULDER, 
CO. 

Lake  Ice  Formation  and  Breakup  as  an  Indicator 
of  Climate   Change:   Potential   for   Monitoring 
Using  Remote  Sensing  Techniques. 
W90-01551  2C 

Parameterization  of  Snow  Albedo  for  Climate 

Models. 

W90-01854  2C 

Snow  Cover  Parameter  Retrieval  from  Various 
Data  Sources  in  the  Federal  Republic  of  Germa- 
ny. 
W90-01880  2C 

Bidirectional  Reflectance  of  Snow  at  500-600 

nm. 

W90-01885  2C 

COPENHAGEN  UNTV.  (DENMARK). 
GEOPHYSICAL  INST. 

Constitutive  Properties  of  Ice  at  Dye  3,  Green- 
land. 
W90-01890  2C 

COPENHAGEN  UNIV.,  HILLEROED 
(DENMARK).  DET  FERSKVANDS- 
BIOLOGISKE  LAB. 

Growth  of  Macrophytes  and  Ecosystem  Conse- 
quences in  a  Lowland  Danish  Stream. 
W90-01315  2H 

CORNELL  UNTV.,  ITHACA,  NY.  SCHOOL  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Stem  Waves  along  Breakwater. 

W90-01342  8B 

COVENTRY  (LANCHESTER)  POLYTECHNIC 
(ENGLAND).  DEFT.  OF  GEOGRAPHY. 

Acid  Buffering  in  Lowland  Forested  Ecosys- 
tems: A  Case  Study  in  the  Trent  Basin,  UK. 
W90-01437  5B 

Quantification  of  Long  Term  Trends  in  Atmos- 
pheric Pollution  and  Agricultural  Eutrophica- 
tion:  A  Lake-Watershed  Approach. 
W90-01553  5B 

DANSK  HYDRAULISK  INST,  HOERSHOLM. 

Simulation   of  Water   Flow   and   Soil   Erosion 
Processes  with  a  Distributed  Physically-Based 
Modelling  System. 
W90-01488  2J 

Methodology  for  Distinguishing  between  the  Ef- 
fects of  Human  Influence  and  Climate  Variabili- 
ty on  the  Hydrologic  Cycle. 
W90-01584  4C 


DAR  ES  SALAAM  UNIV.  (TANZANIA).  DEFT. 
OF  CIVIL  ENGINEERING. 

Water  Management  in  Urban  Areas  of  a  Devel- 
oping Country. 
W90-01694  5F 

DELAWARE  UNIV.,  NEWARK.  COLL.  OF 
URBAN  AFFAIRS  AND  PUBLIC  POLICY. 

Special  Districts  for  the  Management  of  Envi- 
ronmental Quality. 
W90-01941  5G 

DELAWARE  UNIV.,  NEWARK.  DEPT.  OF 
CIVIL  ENGINEERING. 

Modified   Extended  Aeration   Process  for  Re- 
moval of  Cadmium  from  Wastewaters. 
W90-01254  5D 

DELAWARE  UNIV.,  NEWARK.  WATER 
RESOURCES  CENTER. 

Convivial    Stormwater    Management    Alterna- 
tives. 
W90-01920  5G 

Blue-Green  Concept-Some  Personal  Comments. 
W90-01923  5G 

DEMOKRITOS  UNTV.  OF  THRACE, 
KOMOTTNI  (GREECE). 

Movement  of  Water  in  Swelling  Clays. 
W90-01611  2G 

DEPARTMENT  OF  ENERGY,  MINES  AND 
RESOURCES,  OTTAWA  (ONTARIO).  POLAR 
CONTINENTAL  SHELF  PROJECT. 

Use  of  Trace  Constituents  to  Test  Flow  Models 

for  Ice  Sheets  and  Ice  Caps. 

W90-01911  2C 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  ANDREWS  (NEW 
BRUNSWICK).  BIOLOGICAL  STATION. 

Toxicity  of  Pyrethroid  Insecticides  to  Fish. 
W90-01176  5C 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA). 
FRESHWATER  INST. 

Scale-Bearing    Chrysophyceae    (MaUomonada- 
ceae  and  Paraphysomonadaceae)  from  Macken- 
zie Delta  Area  Lakes,   Northwest  Territories, 
Canada. 
W90-01335  2H 

DEPARTMENT  OF  PRIMARY  INDUSTRIES 
AND  ENERGY,  CANBERRA  (AUSTRALIA). 
BUREAU  OF  RURAL  RESOURCES. 

Soil   Hydrophobic   Effects  on   Infiltration  and 

Catchment  Runoff. 

W90-01072  2G 

DEPARTMENT  OF  PUBLIC  WORKS, 
AMSTERDAM  (NETHERLANDS).  SEWERAGE 
AND  DRAINAGE  DEPT. 

Water  Quantity  Management  in  Urbanised  Pol- 
ders. 
W90-01697  5G 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  CHRISTCHURCH 
(NEW  ZEALAND).  GEOPHYSICS  DIV. 

Effect   of  Serial   Correction   on   Groundwater 

Quality  Sampling  Frequency. 

W90-00964  7A 

DEPARTMENT  OF  THE  ENVIRONMENT, 
READING  (ENGLAND).  WATER  DATA  UNIT. 

Current    Meter    Calibration:    Individual    Rating 

Versus  Group  Rating. 

W90-01798  7B 

Measurement  of  Open  Channel  Flow  by  the 

Electromagnetic  Gauge. 

W90-01815  7B 


Towards   a    Satellite-based    Hydrometnc   Data 

Collection  System. 

W90-01821  7B 

DHV  CONSULTING  ENGINEKKS, 
AMERSFOORT  (NETHERLANDS). 

Efficiency  of  Storm  Water  Sedimentation  Tanks 
Incorporated  in  Dutch  Sewerage  Systems. 
W90-01647  5D 

DIENST  GRONDWATERVERKENNING  TNO, 
DELFT  (NETHERLANDS). 

Detection  of  Natural  and  Artificial  Causes  of 

Groundwater  Fluctuations. 

W90-01587  2F 

DIRECCION  GENERAL  DE  AGUAS, 
SANTIAGO  (CHILE). 

Snowmelt-runoff  Simulation  Model  of  a  Central 

Chile  Andean  Basin  with  Relevant  Orographic 

Effects. 

W90-01865  2C 

DORNIER-SYSTEM  G.M.B.H., 
FRIEDRICHSHAFEN  (GERMANY,  F.R.). 
DEPT.  FOR  REGIONAL  AND 
ENVIRONMENTAL  PLANNING. 

Urban  Water  Supply  in  Arid  Environment-Ex- 
amples from  the  Arabian  Peninsula. 
W90-01629  5F 

DORTMUND  UNIV.  (GERMANY,  FJL). 

Water  Resources  Management  in  Regions  with 

Environmental  Problems. 

W90-01699  6  A 

DORTMUND  UNIV.  (GERMANY,  F.R.).  D*ST. 
FOR  ENVIRONMENTAL  PROTECTION. 

Ecological  and  Economical  Advantages  of  an 

Integrated  Water  Management. 

W90-01695  5F 

DOW  CHEMICAL  U.S.A.,  MIDLAND,  ML 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Toxicity  of  Nine  Benchmark  Chemicals  to  Ske- 
letonema  costatum,  a  Marine  Diatom. 
W90-01182  5C 

DREXEL  UNTV.,  PHILADELPHIA,  PA. 
ENVIRONMENTAL  STUDIES  INST. 

Binding  of  Nonpolar  Pollutants  to  Dissolved 
Organic  Carbon:  Environmental  Fate  Modeling. 
W90-01500  5B 

Sorption  of  Chlorinated  Hydrocarbons  in  the 
Water  Column  by  Dissolved  and  Particulate  Or- 
ganic Material. 
W90-01502  5B 

Frontal   Chromatographic   Concepts   to   Study 

Competitive  Adsorption:  Humic  Substances  and 

Halogenated   Organic   Substances   in   Drinking 

Water. 

W90-01522  5F 

DUPAGE  WATER  COMMISSION,  VILLA 
PARK,  EL. 

World's  Largest  New  Potable  Water  System. 
W90-01383  5F 

DURBAN-WESTVILLE  UNIV.  (SOUTH 
AFRICA).  DEPT.  OF  GEOGRAPHY. 

Hydrological  Impact  of  Urbanization-A  Study 
of  the  Palmiet  River  in  Metropolitan  Durban, 
South  Africa. 
W90-01676  4C 

E  AND  A  CONSULTANTS,  STOUGHTON, 
MA. 

Public  Health  Issues  and  Composting. 
W90-01109  5E 
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ESSEX  UNIV.,  COLCHESTER  (ENGLAND).  DEPT.  OF  BIOLOGY. 


ECOLE  NATIONALE  SUPERIEURE  DE 
GEOLOGIE  APPLIQUEE  ET  DE 
PROSPECTION  MINIERE,  NANCY 
(FRANCE).  CENTRE  DE  VALORISATION  DES 
MINERAIS. 

Metallic     Bioaccumulation    in    Aquatic     Plants 

(Bioaccumulation  des  Metaux  dans  les  Vegetaux 

Aquatiques). 

W90-01143  5  A 

ECOLE  NATIONALE  SUPERIEURE  DES 
MINES  DE  PARIS,  FONTAINEBLEAU 
(FRANCE).  CENTRE  ^INFORMATION 
GEOLOGIQUE. 

Spatially  Distributed  Modelling:  Conceptual  Ap- 
proach, Coupling  Surface  Water  and  Ground- 
water. 
W90-01606  7C 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  INST.  DE 
GENIE  RURAL. 

Modeling  a  Non-Stationary  Process-Applica- 
tion to  the  Rainfall  Data  in  Semi-Arid  Areas, 
(Modelisation  d'un  Processus  Non-Stationnaire- 
Application  a  la  Pluviometrie  en  Zone  Semi- 
Aride). 
W90-01563  7C 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  INST.  FOR 
AGRICULTURAL  ENGINEERING. 

Evaluation  of  the  Hydrological  Response  of  a 

Drainage  Network. 

W90-01596  2A 

EDINBURGH  UNIV.  (SCOTLAND).  DEPT.  OF 
GEOGRAPHY. 

Problems  of  Testing  Ice  Sheet  Models:  a  British 

Case  Study. 

W90-01918  2C 

EIDGENOESSISCHE  ANSTALT  FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG  UND 
GEWAESSERSCHULTZ,  DUEBENDORF 
(SWITZERLAND). 

Aquatic  Humic  Substances  as  Sources  and  Sinks 

of  Photochemically  Produced  Transient  Reac- 

tants. 

W90-01514  5B 

EIDGENOESSISCHE  ANSTALT  FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG  UND 
GEWAESSERSCHULTZ,  DUEBENDORF 
(SWITZERLAND).  INST.  OF  AQUATIC 
SCIENCES. 

Primary  Production  of  Different  Phytoplankton 

Size    Classes    in    an    Oligo-Mesotrophic    Swiss 

Lake,  (Japanese). 

W90-01299  2H 

EIDGENOESSISCHE 
MATERIALPRUEFUNGS-  UND 
VERSUCHSANSTALT  FUER  INDUSTRIE, 
BAUWESEN  UND  GEWERBE,  ST.  GALL 
(SWITZERLAND). 
Technical   Polymers   as   Waste   Water   Compo- 
nents. Water  Contamination  by  Textile  Sizing 
Agents  (Technische  Polymere  als  Abwasserin- 
haltsstoffe.  Gewasserbelastung  durch  Schlichte- 
mittel  der  Textihndustrie). 
W90-0O987  5B 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 

Aggravation  of  Flood   Conditions  Due  to   In- 
creased Industrialization  and  Urbanization. 
W90-01668  AC 

Temporal  and  Spatial  Variations  of  the  Snow 

Cover  in  the  Swiss  Alps. 

W90-01858  2C 


EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
VERSUCHSANSTALT  FUER  WASSERBAU, 
HYDROLOGIE  UND  GLAZIOLOGIE. 

Geological  Evidence  to  Constrain  Modelling  of 
the  Late  Pleistocene  Rhonegletscher  (Switzer- 
land). 
W90-01914  2C 

EIDGENOESSISCHES  INST.  FUER  SCHNEE- 
UND  LAWINENFORSCHUNG,  DAVOS 
(SWITZERLAND). 

Importance    and    Effects    of    Seasonal     Snow 

Cover. 

W90-01860  2C 

EMSCHERGENOSSENSCHAFT  UND 
LIPPEVERBAND,  ESSEN  (GERMANY,  F.R.). 

Rapid   Removal  of  Water:   A   Danger  for  All 

Bodies  of  Water. 

W90-01672  5B 

Re-Naturation   of  Watercourses   in    the   North 
Rhine- Westphalian  Industrial  Region. 
W90-01688  5G 

Emscher  River-  A  model  of  Integrated  Water 
Management  in  an  Urbanized  Area:   Problems 
and  Challenges. 
W90-01692  3D 

ENVIRODATA  LTD.,  BURLINGTON 
(ONTARIO). 

Dewatering  Suspended  Solids  by  Continuous- 
Flow  Centrifugation:  Practical  Considerations. 
W90-01075  7B 

ENVIRONMENTAL  HEALTH  ASSOCIATES, 
INC.,  BERKELEY,  CA. 

Ecological  Analyses  and  Case-Control   Studies 

of  Gastric  Cancer  and  Leukaemia  in  Relation  to 

DBCP  in   Drinking   Water  in   Fresno  County, 

California. 

W90-01312  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH. 

Occurrence  of  Radon,  Radium,  and  Uranium  in 

Groundwater. 

W90-01162  2K 

GC/MS  Identification  of  Mutagens  in  Aqueous 

Chlorinated  Humic  Acid  and  Drinking  Waters 

Following  HPLC  Fractionation  of  Strong  Acid 

Extracts. 

W90-01759  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  DRINKING  WATER 
RESEARCH  DIV. 

Methods  for  Removing  Uranium  from  Drinking 

Water. 

W90-01164  5F 

Trihalomethane   Precursor   and   Total   Organic 
Carbon   Removal   by   Conventional   Treatment 
and  Carbon. 
W90-01525  5F 

Chlorinated  Humic  Acid  Mixtures:  Criteria  for 
Detection  of  Disinfection  Byproducts  in  Drink- 
ing Water. 
W90-01529  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
GULF  BREEZE,  FL.  GULF  BREEZE 
ENVIRONMENTAL  RESEARCH  LAB. 

Toxicity  of  Pyrethroids  to  Marine  Invertebrates 
and  Fish:  A  Literature  Review  and  Test  Results 
with  Sediment-Sorbed  Chemicals. 
W90-01177  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
PHILADELPHIA,  PA.  REGION  III. 

Address    Before    the    National    Conference    on 
Stormwater  Management  Alternatives. 
W90-01938  5G 


ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  ACID 
DEPOSITION,  ENVIRONMENTAL 
MONITORING,  AND  QUALITY  ASSURANCE. 

Chemical  Characteristics  of  Streams  in  the  Mid- 
Atlantic  and  Southeastern  United  States  (Na- 
tional Stream  Survey-Phase  I).  Volume  I:  Popu- 
lation Descriptions  and  Physico-Chemical  Rela- 
tionships. 
W90-01727  5B 

Chemical  Characteristics  of  Streams  in  the  Mid- 
Atlantic  and  Southeastern  United  States  (Na- 
tional Stream  Survey-Phase  I).  Volume  II: 
Streams  Sampled,  Descriptive  Statistics,  and 
Compendium  of  Physical  and  Chemical  Data. 
W90-01728  7B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF 
EMERGENCY  AND  REMEDIAL  RESPONSE. 

Superfund  Record  of  Decision:  Zellwood,  FL. 
W90-01703  5G 

Superfund  Record  of  Decision:  American  Ther- 
mostat, NY. 
W90-01712  5G 

Superfund  Record  of  Decision:  York  Oil  Com- 
pany, NY. 
W90-01714  5G 

Superfund  Record  of  Decision:  Keefe  Environ- 
ment, NH. 
W90-01715  5G 

Superfund  Record  of  Decision:  Eau  Claire  Mu- 
nicipal Well,  WI. 
W90-01717  5G 

Superfund  Record  of  Decision:  L.A.  Clarke  and 

Son,  VA. 

W90-01718  5G 

ENVIRONMENTAL  PROTECTION  SERVICE, 
BURLINGTON  (ONTARIO).  WASTE  WATER 
TECHNOLOGY  CENTRE. 

Assessment  of  Dynamic  Models  for  a  High  Rate 

Anaerobic  Treatment  Process. 

W90-01232  5D 

ENVIRONMENTAL  RESEARCH  LAB.- 
DULUTH,  MN. 

Toxicokinetics  and  Toxicodynamics  of  Pyreth- 

roid  Insecticides  in  Fish. 

W90-01175  5C 

Toxicity  of  Synthetic  Pyrethroids  to  Freshwater 

Invertebrates. 

W90-01178  5C 

Toxicity  of  Acetylenic  Alcohols  to  the  Fathead 
Minnow,    Pimephales    promelas:    Narcosis    and 
Proelectrophile  Activation. 
W90-01209  5C 

ENVIRONMENTAL  SCIENCES  LTD., 
VANCOUVER  (BRITISH  COLUMBIA). 

Impact    of   Flue-gas    Desulphurization    on    the 

Water  Environment. 

W90-01088  5C 

ESSEX  UNIV.,  COLCHESTER  (ENGLAND). 
DEPT.  OF  BIOLOGY. 

Benthic    Microbial    Activity    in    an    Antarctic 

Coastal  Sediment  at  Signy  Island,  South  Orkney 

Islands. 

W90-01116  2H 
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f 


EUROPEAN  CENTRE  FOR  MEDIUM  RANGE 
WEATHER  FORECASTS,  RF;ADING 
(ENGLAND). 

Quality  of  Satellite  Precipitable  Water  Content 

Data  and  their  Impact  on  Analyzed   Moisture 

Fields. 

W90-01396  7B 

EVERGLADES  NATIONAL  PARK, 
HOMESTEAD,  FL.  SOUTH  FLORIDA 
RESEARCH  CENTER. 

Accounting  for  Discrepancies  in  Pan  Evapora- 
tion Calculations. 
W90-00972  2D 

FACULTES  UNIVERSITAIRES  NOTRE-DAME 
DE  LA  PAIX,  NAMUR  (BELGIUM).  UNITE 
D'ECOLOGIE  DES  EAUX  DOUCES. 

Influence  of  Abiotic  Factors  and  Density-De- 
pendent   Mechanisms    on    Between-Year    Vari- 
ations in  a  Stream  Invertebrate  Community. 
W90-01153  2H 

FIELD  STUDIES  COUNCIL,  PEMBROKE 
(WALES).  OIL  POLLUTION  RESEARCH 
UNIT. 

Environmental  Monitoring  of  Caged  Fish  Farm- 
ing in  Macrotidal  Environments. 
W90-01330  81 

FLORIDA  INTERNATIONAL  UNIV.,  MIAMI. 
DRINKING  WATER  RESEARCH  CENTER. 

Sunlight-Induced     Photochemistry     of    Humic 

Substances  in  Natural  Waters:  Major  Reactive 

Species. 

W90-01513  5B 

Abiotic  Transformation  of  Halogenated  Organic 

Compounds:   II.   Considerations   During   Water 

Treatment. 

W90-01753  5F 

FLORIDA  UNIV.,  GAINESVILLE. 

Transformation    of   Kinetics    of    1,1,1-Trichlor- 

oethane  to  the  Stable  Product  of  1,1-Dichlor- 

oethane. 

W90-01754  5F 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING 
SCIENCES. 

Toxicity  Testing  Using  Immobilized  Algae. 
W90-01241  5A 

FOREST  AND  FOREST  PRODUCTS 
RESEARCH  INST.,  KYOTO  (JAPAN).  KANSAI 
BRANCH. 

Seasonal  Variation  of  Radiation  and  Energy  Bal- 
ances in  a  Hinoki  Stand. 
W90-01464  2D 

Analysis  of  Stormflow  and  Its  Source  Area  Ex- 
pansion   Through    a    Simple    Kinematic    Wave 
Equation. 
W90-01489  2A 

FOREST  SERVICE,  FORT  COLLINS,  CO. 

Effect  of  Clearcutting  on  Chemical  Exports  in 
Lateral  Flow  from  Differing  Soil  Depths  on  a 
Subalpine  Forested  Slope. 

W90-01471  4C 

Effect  of  Clearcutting  on  Streamflow  Generat- 
ing Processes  from  a  Subalpine  Forest  Slope. 
W90-01483  4C 

FORTH  RIVER  PURIFICATION  BOARD, 
EDINBURGH  (SCOTLAND). 

Coliphages  as  Indicators  of  Faecal  Pollution  at 
Three  Recreational  Beaches  on  the  Firth  of 
Forth. 

W90-0I002  5A 

FUJIAN  PROVINCIAL  HYDROMETRIC 
STATION,  FUZHOU  (CHINA). 

Multilayer  Width-integrated  Velocity  Measure- 
ment Method. 
W90-01802  7B 


GAS  RESEARCH  INST.,  CHICAGO,  IL. 

Co-Treatment  of  Manufactured  Gas  Plant  Site 
Groundwaters  with  Municipal  Wastewaters 
W90-0I702  5D 

GDANSK  TECHNICAL  UNIV.  (POLAND). 
DEPT.  OF  ARCHITECTURE. 

Water  in  the  Landscape  of  a  Town  Using  the 
Example  of  Gdansk  and  the  Gdansk  Conurba- 
tion. 
W90-0I690  3D 

GDANSK  TECHNICAL  UNIV.  (POLAND). 
LAB.  OF  HYDRAULIC  CONSTRUCTION. 

Transformation    of  Surge    Waves   in    a    Water 
Course  (Transformation  d'Ondes  de  Crue  dans 
une  Retenue). 
W9O-01421  8B 

GELSENWASSER  A.G.,  GELSENKIRCHEN 
(GERMANY,  F.R.). 

Storage  Reservoirs  for  Water  Supply  of  Ecolog- 
ical Importance. 
W90-01632  5F 

GENERAL  MOTORS  RESEARCH  LABS., 
WARREN,  MI.  ENVIRONMENTAL  SCIENCE 
DEPT. 

Comparing   Options   for   Improving   Dissolved 

Oxygen  Below  Hydropower  Dam. 

W90-01038  5G 

Treatment         of  a         Metal-Cutting-Fluids 

Wastewater  Using  an  Anaerobic  GAC  Fluid- 
ized-bed  Reactor. 

W90-01049  5D 

GENEVA  UNIV.  (SWITZERLAND).  INST.  F.-A. 
FOREL. 

Application  of  a  Digital   Filter  for  Modelling 
River  Suspended  Sediment  Concentrations. 
W90-01030  2  J 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

Seepage   Through   a   Hazardous- Waste  Trench 

Cover. 

W90-01026  5B 

Implications     of    Mixture     Characteristics     on 

Humic-Substance  Chemistry. 

W90-01493  2K 

GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 

Sources  of  Acidity  during  Snowmelt  at  a  Forest- 
ed Site  in  the  West-Central  Adirondack  Moun- 
tains, New  York. 
W90-01441  5B 

GEOLOGICAL  SURVEY,  HONOLULU,  HI. 

Geohydrology  of  the  Laura  Fresh-Water  Lens, 
Majuro  Atoll:  A  Hydrogeochemical  Approach. 
W90-01172  2F 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Some  Effects  of  Climate  Variability  on  Hydrolo- 
gy in  Western  North  America. 
W90-01542  2  A 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 

Geomorphic  and  Vegetative  Recovery  Process- 
es along  Modified  Tennessee  Streams:  An  Inter- 
disciplinary   Approach    to    Distributed    Fluvial 
Systems. 
W90-01456  6G 

GEOLOGICAL  SURVEY,  NSTL  STATION,  MS. 
GULF  COAST  HYDROSCIENCE  CENTER. 

Moving   Boat   Discharge   Measurements   Using 

Acoustic  Doppler  Techniques. 

W90-01803  7B 

GEOLOGICAL  SURVEY  OF  CANADA, 
OTTAWA  (ONTARIO).  TERRAIN  SCIENCES 
DIV. 

Enhanced   Flow  of  Wisconsin   Ice   Related   to 

Solid  Conductivity  Through  Strain  History  and 

Recrystallization. 

W90-01891  2C 


GEOLOGIC  ai.  WRVEY,  resjon,  VA. 

Nitrogen   Cycling   Between   Sediment   and    the 

Shallow-Water  Column  in  the   Iransitio     / 

of  the  Potomac  River  and  Estuary   II    I 

of   Wind-Driven    Resuspcnsion    and    Adsorbed 

Ammonium. 

W90-O1117  2L 

Role  of  Stochastic  Hydrology  in  Dealing  with 

Climatic  Variability. 

W90-01555  2A 

GEOLOGICAL  SURVEY,  BEffTON,  VA. 
WATER  RESOURCES  DIV. 

Advanced   Hydrologic   Instrumentation   Activi- 
ties Within  the  Water  Resources  Division  of  the 
US  Geological  Survey. 
W90-01827  7B 

GEOLOGICAL  SURVEY,  RESTON,  VA. 
WATER  RESOURCES  SCIENTIFIC 
INFORMATION  CENTER. 

National  Water-Information  Clearinghouse  Ac- 
tivities: Ground-Water  Perspective. 
W90-01778  10D 

Water  Resources  Scientific  Information  Center. 
W90-01779  10D 

GEOLOGISCHES  LANDESAMT  HAMBURG 
(GERMANY,  F.R.). 

Effects  of  Urban  Soil  Sealing  and  Soil  Modifica- 
tion on  the  Ground-  and  Soil-Water  Budget  and 
Their  Management  by  Planning. 
W90-01666  4C 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Geostatistical   Tool   for  Drought   Management. 
W90-01029  2E 

Characteristics  of  Humic  Substances  and  Their 
Removal  Behavior  in  Water  Treatment. 
W90-01520  5F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  GEOPHYSICAL  SCIENCES. 

Effects  of  Humic  Substances  on  Metal  Specia- 

tion. 

W90-01510  5F 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
ENTOMOLOGY. 

Impact  of  Repeated  Insecticidal  Treatments  on 
Drift  and  Benthos  of  a  Headwater  Stream. 
W90-01278  5C 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
ZOOLOGY. 

Seasonal  Patterns  of  Bacterivory  by  Flagellates, 
Ciliates,  Rotifers,  and  Cladocerans  in  a  Freshwa- 
ter Planktonic  Community. 
W90-01184  2H 

GERMAN  AGENCY  FOR  TECHNICAL 
COOPERATION,  FRANKFURT  AM  MAIN 
(GERMANY,  F.R.). 

Installation  and  Operation  of  a  Bubble  Gauge 
Network   in    the   Mahakam   River   Basin,   East 
Kalimantan,  Indonesia. 
W90-01811  7B 

GESELLSCHAFT  FUER  STRAHLEN-  UND 
UMWELTFORSCHUNG  M.B.H.  MUENCHEN, 
NEUHERBERG  (GERMANY,  F.R.).  INST. 
FUER  HYDROLOGIE. 

Hydrodynamic  Dispersion  in  Karstified  Limes- 
tones and  Dolomites  in  the  Upper  Jurassic  of  the 
Franconian  Alb,  F.R.G. 
W90-01027  2F 
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GESELLSCHAFT  FUER  STRAHLEN-  UND 

UMWELTFORSCHUNG  M.B.H.  MUENCHEN, 

NEUHERBERG  (GERMANY,  F.R.). 

PROJEKTGRUPPE 

UMWELTGEFAEHRDUNGSPONTENIALE 

VON  CHEMIKALIEN. 

Multicompartment  Model  of  Suspended  Matter 
Transport  in  Surface  Bodies  of  Water  (Multi- 
kompartiment-Modell    fur   den    Transport    von 
Stoffen  in  Oberflaechengewaesern). 
W90-01775  5B 

EXTINT-Combination  of  the  Single-medium 
Models  EXSOL,  EXWAT,  and  EXAIR  to  a 
Multi-media  Model  (EXTINT-Verknuepfung 
der  Single-Medium-Modelle  EXSOL,  EXWAT, 
und  EXAIR  zu  einem  Multi-Media-Modell). 
W90-01781  5B 

GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
LAB.  OF  HYDROLOGY. 

Methodology  for  Real-Time  Flood  Forecasting 
Using  Stochastic  Rainfall-Runoff  Modeling. 
W90-01428  7C 

GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
LAB.  OF  SOIL  PHYSICS,  SOIL 
CONDITIONING  AND  HORTICULTURAL 
SOIL  SCIENCE. 

Comparisons  of  the  Unsaturated  Hydraulic  Con- 
ductivity of  a  Coarse-Textured  Soil  as  Deter- 
mined in  the  Fields,  in  the  Laboratory,  and  with 
Mathematical  Models. 
W90-01063  2G 

GHH  GUTEHOFFNUNGSHUETTE 
STERKRADE  A.G.,  OBERHAUSEN 
(GERMANY,  F.R.). 

Combined  Pyrolysis  Combustion  Plant  for  Dis- 
posal of  Refuse  and  Sewage  Sludge  (Schwel- 
brennverfahren    Zur   Thermischen    Entsorgung 
Von  Mull  und  Klarschlamm). 
W90-01146  5E 

GKSS  -  FORSCHUNGSZENTRUM 
GEESTHACHT  G.M.B.H.,  GEESTHACHT- 
TESPERHUDE  (GERMANY,  F.R.) 

Applications  of  Optical  Emission  Spectroscopy 
with  Inductively  Heated  Argon  Plasma  Torch  in 
the  Analysis  of  Environmental  Materials  (Unter- 
suchungen  zu  Einsatzmoglichkeiten  der  optis- 
chen  emissionsspektrometrie  mit  induktiv  ge- 
heizter  Argonplasmafackel  bei  der  Analyse  von 
Umweltproben). 
W90-01773  5  A 

GOSUDARSTVENNYI  GIDROLOGICHESKII 
INST.,  LENINGRAD  (USSR). 

Principles  of  Urban  Hydrology. 

W90-01619  4  A 

Influence  of  the  Variability  of  Snow  Cover 
Thickness  on  the  Intensity  of  Water  Yield  and 
Duration  of  Spring  Flood  on  a  Small  River. 
W90-01872  2C 

GREAT  LAKES  FORESTRY  RESEARCH 
CENTRE,  SAULT  SAINTE  MARIE 
(ONTARIO). 

Contributions  of  Acid   Deposition   to   Stream- 
water  Chemistry  in  Three  Precambrian  Shield 
Basins. 
W90-01440  5B 

GRIFFITH  UNIV.,  NATHAN  (AUSTRALIA). 
SCHOOL  OF  AUSTRALIAN 
ENVIRONMENTAL  STUDIES. 

Pasture  Evapotranspiration  under  Varying  Tree 
Planting    Density   in   an   Agroforestry    Experi- 
ment. 
W90-01224  3F 

GRONINGEN  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEFT.  OF  PHYSICAL 
GEOGRAPHY. 

Modelling  Forest  Transpiration  from  Climato- 

logical  Data. 

W90-01462  2D 


GUELPH  UNIV.  (ONTARIO).  DEFT.  OF 
ENVIRONMENTAL  BIOLOGY. 

Survival   of  and   Plasmid   Stability   in   Pseudo- 
monas  and  Klebsiella  sp  Introduced  Into  Agri- 
cultural Drainage  Water. 
W90-01110  5B 

GUELPH  UNIV.  (ONTARIO).  DEFT.  OF 
GEOGRAPHY. 

Municipal  Utilization  of  Water  Demand  Man- 
agement the  Ontario  Experience. 
W90-00982  5F 

GUELPH  UNIV.  (ONTARIO).  DEFT.  OF 
ZOOLOGY. 

Laboratory  Study  of  the  Effects  of  Waterborne 
Cadmium,  Calcium,  and  Carbonate  Concentra- 
tions on  Cadmium  Concentrations  in  Hyallela 
azteca  (Crustacea:  Amphipoda). 
W90-01245  5C 

GULF  COAST  RESEARCH  LAB.,  OCEAN 
SPRINGS,  MS. 

Carcinogenic  Effects  of  7,12- 

dimethylbenz(a)anthracene  on  the  Guppy  (Poe- 
cilia  reticulata). 
W90-01246  5C 

HAMLINE  UNIV.,  ST.  PAUL,  MN. 

Acid  Rain  Regulation:  Federal  Failure  and  State 

Success. 

W90-01275  5G 

HAMPTON  UNIV.,  VA. 

Aqueduct  and  Reservoir  Capacities  for  Distribu- 
tion Systems. 
W90-01343  5F 

HANOVER  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  GRUNDBAU,  BODENMECHANIK  UND 
ENERGIEWASSERBAU. 

Recent   Trends   in   the   Real   Time   Control   of 

Urban  Drainage  Systems. 

W90-01649  5D 

Combined  Sewer  Overflow  Abatement  by  On- 
Site  Detention,  Infiltration,  and  Re-Use. 
W90-01650  5D 

Determination  of  the  Necessary  Volume  of  the 
Groundwater  Reservoirs  for  Optimal  Conjunc- 
tive Water  Use  for  Irrigation  in  an  Arid  Region. 
W90-01848  4B 

HAWAII  INST.  OF  MARINE  BIOLOGY, 
HONOLULU. 

Carbon-controlled  Nitrogen  Cycling  in  a  Marine 
'Macrocosm':    An    Ecosystem-scale   Model    for 
Managing  Cultural  Eutrophication. 
W90-01287  2L 

HAWAII  UNIV.  AT  MANOA,  HONOLULU. 
DEPT.  OF  GEOGRAPHY. 

Temporal  Disaggregation  of  Monthly  Rainfall 

Data  for  Water  Balance  Modelling. 

W90-01560  2B 

HAWAII  UNIV.  AT  MANOA,  HONOLULU. 
WATER  RESOURCES  RESEARCH  CENTER. 

Drought   Episodes   Management:   The   Role  of 

Price. 

W90-00963  6D 

HEBREW  UNIV.,  JERUSALEM  (ISRAEL). 
SCHOOL  OF  APPLIED  SCIENCE  AND 
TECHNOLOGY. 

Particulate   Sulfate   Levels   at   a   Rural   Site  in 

Israel. 

W90-01389  5B 

HERITAGE  CONSERVATION  AND 
RECREATION  SERVICE,  PHILADELPHIA, 
PA. 

Greenway  Concept  Within  the  Heritage  Conser- 
vation and  Recreation  Service. 
W90-01940  4A 


HOKKAIDO  UNIV.,  SAPPORO  (JAPAN). 
DEPT.  OF  ENVIRONMENTAL  AND 
SANITARY  ENGINEERING. 

Evaluation  of  Extent  of  Humic-Substance  Re- 
moval by  Coagulation. 
W90-01519  5B 

HOKKAIDO  UNIV.,  SAPPORO  (JAPAN). 
DEPT.  OF  GEOPHYSICS. 

Statistical   Characteristics  of  Radar  Echoes  of 
Precipitating    Snow    Clouds   over   the   Ishikari 
Bay,  Hokkaido,  Japan. 
W90-01390  2B 

HOLLAND  AND  HART,  CHEYENNE,  WY. 

Wyoming's  Groundwater  Laws:  Quantity  and 

Quality  Regulation. 

W90-01125  6E 

HONG  KONG  BAPTIST  COLL.,  KOWLOON. 
DEPT.  OF  BIOLOGY. 

Utilization  of  Waste-Grown  Algae  for  Feeding 

Freshwater  Shrimps. 

W90-01103  5E 

HONG  KONG  UNIV.  DEPT.  OF  ZOOLOGY. 

Influence  of  Riparian  Vegetation  on  the  Func- 
tional Organization  of  Four  Hong  Kong  Stream 
Communities. 
W90-01373  2H 

HOUSTON  UNIV.,  TX.  DEPT.  OF  CIVIL  AND 
ENVIRONMENTAL  ENGINEERING. 

Evaluating  Various  Adsorbents  and  Membranes 
for  Removing  Radium  from  Groundwater. 
W90-01163  5F 

HULL  UNIV.  (ENGLAND).  SCHOOL  OF  LAW. 

Control  of  Pollution  Act  1974,  Part  II  Regis- 
ters-Promoting the  Public  Interest  (Abridged). 
W90-01093  5G 

HUMBOLDT  STATE  UNIV.,  ARCATA,  CA. 
DEPT.  OF  ENVIRONMENTAL  RESOURCES 
ENGINEERING. 

Water  Resources  Management  in  North  China 

Plain. 

W90-01346  6  A 

HUMBOLDT-UNIV.  ZU  BERLIN  (GERMAN 
D.R.).  SEKTION  PHYSIK. 

Use  of  Lysimeter  Measurements  for  Estimation 
of  the  Evapotranspiration  of  Pine  Forest  by  Ba- 
grov's  Method. 
W90-01465  2D 

HYDRO-QUEBEC,  MONTREAL.  SERVICE 
PRODUCTION. 

Models  of  the  Development  of  Snow   Mantle 
and  of  Snowmelt  (Modeles  D'evolution  du  Man- 
teau  Nival  et  de  la  Fonte  des  Neiges). 
W90-01362  2C 

HYDROLOGIC  ENGINEERING  CENTER, 
DAVIS,  CA. 

Loss  Rate  Representation  in  the  HEC-1  Water- 
shed Model. 
W90-01603  2  A 

Multi-Purpose,  Multi-Reservoir  Simulation  on  a 

PC. 

W90-01725  2H 

HYDROLOGICAL  RESEARCH  INST, 
PRETORIA  (SOUTH  AFRICA). 

Semi-Automatic  Method  to  Quantify  and  Identi- 
fy Zooplankton. 
W90-01402  2H 

Temperature  Data  Available  on  the  Department 
of  Water  Affairs'  Chemical  Data  Base. 
W90-01407  7B 
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IDAHO  UNIV.,  MOSCOW.  DEPT.  OF  PLANT, 
SOIL  AND  ENTOMOLOGICAL  SCIENCES. 

Energy-Flow  Response  Models  for  Evaluation 
of  Altered  Riparian  Vegetation  in  Three  South- 
east Alaskan  Streams. 
W90-00994  m 

IFE  UNIV.  (NIGERIA).  DEPT.  OF 
GEOGRAPHY. 

Climatic  Variability  and  Regolith  Groundwater 

Regime  in  Southwestern  Nigeria. 

W90-01581  2B 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN. 

Catalytic-Competition    Effects   of  Humic    Sub- 
stances   on    Photolytic    Ozonation    of   Organic 
Compounds. 
W90-01527  5G 

By-Products    from    Ozonation    and    Photolytic 
Ozonation  of  Organic  Pollutants  in  Water:  Pre- 
liminary Observations. 
W90-01765  5F 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN.  SURFACE  WATER  SECTION. 

Hydraulic    Geometry   of  Streams   and    Stream 

Habitat  Assessment. 

W90-01345  2E 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  ATMOSPHERIC  SCIENCES. 

Large  Scale  Effects  of  Seasonal  Snow  Cover. 
W90-01851  2C 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Stochastic  Methods  and  Reliability  Analysis  in 

Water  Resources. 

W90-01424  7C 

Oxidation    of   Phenol    on    Granular    Activated 

Carbon. 

W90-01768  5F 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
INST.  FOR  ENVIRONMENTAL  STUDIES. 

Understanding  the  Response  to  Environmental 

Risk  Information. 

W90-01752  6B 

Biodegradation    Processes    to    Make    Drinking 

Water  Biologically  Stable. 

W90-01770  5F 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Study  of  the  Sources  of  Acid  Precipitation  in 

Ontario.  Canada. 

W9O-0125O  5B 

ILORIN  UNIV.  (NIGERIA).  DEPT.  OF 
GEOGRAPHY. 

Climatic  Change  in  Nigeria:  Variation  in  Rain- 
fall Receipt  per  Rain-Day. 
W90-01408  2B 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 

Determination  of  Hydrological  Flow  Paths  and 
Associated  Hydrochemistry  in  Forested  Catch- 
ments in  Central  Scotland. 
W90-01472  5B 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Alternative  Disinfectant  Chemicals  for  Trihalo- 

methane  Control:  A  Review. 

W90-01235  5F 

Application  of  Time-Series  Modelling  to  Short- 
Term     Streamwater    Acidification     in     Upland 
Scotland. 
W90-01439  5B 


IMPERIAL  COLL.  OF  S'  II  N(  I    AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
PUBLIC  HEALTH  ENGINEERING  LAB. 

Investigation  of  Start-Up  in   Anaerobic   Filters 

Utilizing  Dairy  Waste. 

W90-01233  5D 

INDIAN  AGRICULTURAL  RESEARCH  INST., 
NEW  DELHI.  WATER  TECHNOLOGY 
CENTER. 

Irrigation    Scheduling   under  a   Limited   Water 

Supply. 

W90-01228  3p 

INDUSTRIAL  GASES,  INC.,  DANBURY,  CT. 

Potential  Interferences  in  Catalysis  of  the  Un- 
steady-State Reaeration  Technique. 
W90-01052  5D 

INGENIEURBUERO  FUER  CONRATH  UND 
PARTNER,  SPIESEN-ELVERSBERG 
(GERMANY,  F.R.). 

Interaction  of  Flood  Water  Flows  in  Sewer  Net- 
works and  Small  River  Systems. 
W90-01625  2  A 

INGENIEURBURO  FUER 
WASSERWIRTSCHAFT,  DREIEICH,  WEST 
GERMANY. 

Area   Retention   Used   as   an   Element   for   the 

Design  of  Urban  Catchments. 

W90-01652  4A 

INNSBRUCK  UNIV.  (AUSTRIA).  INST.  FUER 
METEOROLOGIE  UND  GEOPHYSIK. 

Remote  Sensing  of  Snow. 

W90-01874  2C 

INSTITUT  ARMAND-FRAPPIER,  LAVAL 
(QUEBEC).  CENTRE  DE  RECHERCHE  EN 
VIROLOGIE. 

Elimination  of  Viruses  and  Bacteria  During 
Drinking  Water  Treatment:  Review  of  10  Years 
of  Data  from  the  Montreal  Metropolitan  Area. 
W90-01755  5F 

INSTITUT  DE  MECANIQUE  DE  GRENOBLE, 
SAINT-MARTIN  D'HERES  (FRANCE). 

Rain-Flow  Rate  Modelling.  A  Contribution  to 
the  Development  of  the  DPFT  Method  (Modeli- 
sation  Pluie-Debit:  Validation  par  Simulation  de 
la  Methode  DPFT). 
W90-01133  7C 

Hydrological   Radar:   Results  and   Experiments 
Currently  Being  Conducted  in  France  (Hydrolo- 
gie  Radar:  Bilan  et  Perspectives). 
W90-OU39  7B 

Additional  Results  Concerning  the  Spatial  Dis- 
tribution of  Rainfall  and  Its  Role  in  the  Transfor- 
mation of  Rainfall-Runoff  (La  Distribution  Spa- 
tiale  des  Precipitations  et  son  Role  dans  la 
Transformation  Pluie-debit). 
W90-01140  2B 

Prediction  of  Cavitation  as  a  Function  of  Water 
Nuclei  Content  and  Hydrodynamic  Conditions 
(Case  of  the  Flow  Around  a  Two-Dimensional 
Hydrofoil)  (La  Prevision  de  la  Cavitation  en 
Fonction  de  l'etat  de  Nucleation  de  l'eau  et  des 
Conditions  Hydrodynamiques  (Cas  de  l'ecoule- 
ment  Autour  d'une  aile  bidimensionnelle)). 
W90-01141  8B 

Recent  Research  Relating  to  Cavitation  Carried 
out  at  the  Grenoble  Institute  of  Mechanics  (Re- 
cherches  Recentes  sur  la  Cavitation  a  l'lnstitut 
de  Mecanique  de  Grenoble). 
W90-01142  8B 

Flow  of  Water  and  Air  in  Soils:  Theoretical  and 

Experimental  Aspects. 

W90-01593  2G 


INSIIII    ;    MIR  V\ASSKRVMRJSf  HAKI 

111  RLIN  (GERMAN  D.R.). 

Macroscale   Hydrologic   Models  in  Support  to 

Climate  Research. 

W90-01574  2  A 

Up-dating    of    Discharge    Rating    Curves    by 

Means  of  Mathematical  Models. 

W90-01799  7B 

INSTITUT  NATIONAL  AGRONOMIQUE  DE 
TUNIS  (TUNISIA).  CENTRE  DE  GESTION 
DES  RESSOURCES  EN  EAU. 

Development  of  a  Model  for  Production  of 
Water  Transfer  in  a  Semi-arid  Zone  in  Tunisia 
(Elaboration  d'un  Modele  de  Prediction  du 
Transfert  Hydnque  sous  Jachere  dans  les  Zones 
Semi-arides  de  la  Tunme). 
W90-01415  3F 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Comparative  Study  of  Three  Dynamic  Activat- 
ed Sludge  Models  (Etude  Comparative  de  Trois 
Modeles  Dynamiques  de  Boues  Activees). 
W90-01369  50 

INSTITUT  ROYAL  METEOROLOGIQUE  DE 
BELGIQUE,  BRUSSELS.  HYDROLOGY 
SECTION. 

Sahelian  Drought(s)  as  Seen  from  the  Rainfall 

Data  of  a  Mauritanian  Station. 

W90-01411  7B 

INSTITUT  RUDJER  BOSKOVIC,  ZAGREB 
(YUGOSLAVIA).  CENTER  FOR  MARINE 
RESEARCH. 

Natural  Environment  Surpasses  Polluted  Envi- 
ronment in  Inducing  DNA  Damage  in  Fish. 
W90-01114  5C 

INSTITUTE  OF  CIVIL  ENGINEERING, 
TOKYO  (JAPAN). 

Reduction  Measures  for  Flood  Runoff  and  the 
Estimation  of  the  Effective  Rainfall  of  the  Small 
Rivers  in  Tokyo  Metropolis. 
W90-01644  2A 

INSTITUTE  OF  ENVIRONMENTAL 
PROTECTION,  WARSAW  (POLAND). 

Modernization  and  Development  of  Sewerage 

and  Drainage  Systems  of  Warsaw  and  Cracow 

Agglomerations. 

W90-01634  5D 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Historical    Variations    in    African    Water    Re- 
sources. 
W90-01576  2  A 

Equations   for   Estimating   Discharge   in   Steep 
Channels  with  Coarse  Bed  Material. 
W90-01801  7B 


Haddington  Flood  Warning  System. 
W90-01819 


7B 


INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
BANGOR  (WALES).  BANGOR  RESEARCH 
STATION. 

Stream  Acidification  Resulting  from  Afforesta- 
tion in  the  UK:  Evaluation  of  Causes  and  Possi- 
ble Ameliorative  Measures. 
W90-01438  5B 

INSTITUTE  OF  WATER  CONSERVANCY 
AND  HYDROELECTRIC  POWER  RESEARCH, 
BEIJING  (CHINA). 

Several  Problems  of  Dam  Construction  by  Di- 
rectional Blasting. 
W90-01720  8H 
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KRAKOW  TECHNICAL  UNIV.  (POLAND).  INST.  OF  WATER  ENGINEERING. 


INSTITUTO  DE  CIENCIAS  DEL  MAR, 
BARCELONA  (SPAIN). 

Determination  of  Heavy  Metal  Pollution  by  ICP 

and  AAS  in  the  Suspended  Matter  of  the  Gulf  of 

Cadiz. 

W90-01283  5A 

INSTITUTO  DE  PESQUISAS  ESPACIAIS,  SAO 
JOSE  DOS  CAMPOS  (BRAZIL). 

Spectral  Characteristics  of  the  Annual  Rainfall 

Series  for  Northeast  Brazil. 

W90-01231  2B 

Ratios  of  Eddy  Transfer  Coefficients  over  the 

Amazon  Forest. 

W90-01466  2D 

Study  of  Cations  in  the  Precipitation  of  Estacao 
Antartica  Comandante  Ferraz  (Estudo  de  Ca- 
tions  NA   Precipitacao  Antartica  Estacao  Co- 
mandante Ferrez). 
W90-01780  2K 

Variations  of  Tropical  Circulation  and  Associat- 
ed Rainfall  Anomalies,  during  2  Years  of  Con- 
trast (Variacoes  das  Circulacoes  Tropicals  E  as 
Anomalias  de  Precipitacao  Associadas,  Em  Dois 
Anos  de  Contraste). 
W90-01782  2B 

INSTITUUT  TNO  VOOR  WISKUNDE, 
INFORMATIEVERWERKING  EN 
STATISTIEK,  WAGENINGEN 
(NETHERLANDS). 

Inferring  pH  from  Diatoms:  A  Comparison  of 

Old  and  New  Calibration  Methods. 

W90-01015  5  A 

INSTITUUT  VOOR  CULTUURTECHNIEK  EN 
WATERHUISHOUDING,  WAGENINGEN 
(NETHERLANDS). 

Filtration  Rate  of  Dreissena  polymorpha  (Bival- 
via)  in  Three  Dutch  Lakes  with  Reference  to 
Biological  Water  Quality  Management. 
W90-01323  5G 

INSTYTUT  KSZTALTOWANIA 
SRODOWISKA,  WROCLAW  (POLAND). 

New  Mineral-Carbon  Sorbent:  Mechanism  and 

Effectiveness  of  Sorption. 

W90-00991  5D 

INTERNATIONAL  ASSOCIATION  OF 
HYDROLOGICAL  SCIENCES. 

Advances  in  Hydrometry. 

W90-01795  7B 

INTERNATIONAL  INST.  FOR  HYDRAULIC 
AND  ENVIRONMENTAL  ENGINEERING, 
DELFT  (NETHERLANDS). 

Estimation  of  River  Flood  Discharges  Using  the 

Computer  Program  HYFA. 

W90-01416  2E 

Impacts  of  Urbanization  of  the  Greater  Cairo 

Area  on  the  Ground  Water  in  the  Underlying 

Aquifer. 

W90-01670  4C 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
BOTANY. 

Effective   Wetlands   Policy:   Sticks  or  Carrots. 
W90-01118  6E 

ISRAEL  OCEANOGRAPHIC  AND 
LIMNOLOGICAL  RESEARCH  LTD.,  HAIFA. 

Water  Quality  Conditions  and  Particulate  Chlo- 
rophyll a  of  New  Intensive  Seawater  Fishponds 
in  Eilat,  Israel:  Daily  and  Diel  Variations. 
W90-01011  81 

IWACO  B.V.,  BOXTEL  (NETHERLANDS). 

Groundwater  Pollution  by  Tilburg's  Gas  Plant. 
W90-01677  4C 


JAMES  COOK  UNIV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
DEPT.  OF  GEOGRAPHY. 

Infiltration  and  Redistribution  of  Overland  Flow 
and  Sediment  on  a  Low  Relief  Landscape  of 
Semi-arid,  Tropical  Queensland. 
W90-01451  2E 

JAMES  COOK  UNIV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
DEPT.  OF  ZOOLOGY. 

Litter  Consumption   by   Invertebrates  from  an 
Australian  Tropical  Rainforest  Stream. 
W90-01303  2H 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
SCHOOL  OF  HYGIENE  AND  PUBLIC 
HEALTH. 

Community-Acquired  Legionnaires'  Disease  As- 
sociated with  a  Cooling  Tower:  Evidence  for 
Longer-Distance  Transport  of  Legionella  pneu- 
mophila. 
W90-01305  5B 

JOHNS  HOPKINS  UNIV.,  LAUREL,  MD. 

Acute  Sensitivity  of  Early  Life  Stages  of  Fat- 
head  Minnow  (Pimephales  promelas)  to  Acid 
and  Aluminum. 
W90-01004  5C 

JOHNS  HOPKINS  UNIV.,  LAUREL,  MD. 
APPLIED  PHYSICS  LAB. 

Comparative  Acute  Toxicity  of  Diethylenegly- 
col  Dinitrate  to  Freshwater  Aquatic  Organisms. 
W90-01263  5C 

JORDAN  UNIV.,  AMMAN.  DEPT.  OF  SOILS 
AND  IRRIGATION. 

Irrigation    Scheduling    and    Cantaloupe    Yield 

Model  for  the  Jordan  Valley. 

W90-01229  3F 

KANSAI  UNIV.,  OSAKA  (JAPAN). 

Effect  of  Substrata  on  Flora  of  Attached  Diatom 
Assemblage  with  Reference  to  Biological  Water 
Quality  Assessment,  (in  Japanese). 
W90-01296  5  A 

KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

Separation  of  Humic   Substances  and   Anionic 

Surfactants   from   Ground   Water  by   Selective 

Adsorption. 

W90-01499  5  A 

KARLSRUHE  UNIV.  (GERMANY,  F.R.). 
ENGLER-BUNTE  INST. 

Activated-Carbon  Adsorption  of  Organic  Pol- 
lutants. 
W90-01524  5F 

Fate  and  Removal  of  Radioactive  Iodine  in  the 

Aquatic  Environment. 

W90-01526  5F 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERWIRTSCHAFT. 

Phosphorus  Content  of  Stormwater  Runoff. 
W90-01655  5B 

Sedimentation,  Thickening  and  Dewatering  of 
Precipitation/Flocculation   Slurries  (Sedimenta- 
tion, Eindickung  und  Entwaesserung  von  Fael- 
lungs-/Flockungsschlaemmen). 
W90-01785  5D 

KARNATAKA  REGIONAL  ENGINEERING 
COLL.,  SURATKAL  (INDIA). 

Studies  on  Subsurface  Water  Potential  and  Qual- 
ity for  Irrigation. 
W90-01833  4B 


KATHOLIEKE  UNIV.  NIJMEGEN 
(NETHERLANDS).  DEPT.  OF  ANIMAL 
PHYSIOLOGY. 

Effect  of  Cadmium  on  Prolactin  Cell  Activity 
and  Plasma  Electrolytes  in  the  Freshwater  Te- 
leost  Oreochromis  mossambicus. 
W90-01238  5C 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Studies   on   Non-Precipitating   Cumulus   Cloud 

Acidification. 

W90-01061  5B 

KENTUCKY  UNIV.,  LEXINGTON.  SCHOOL 
OF  BIOLOGICAL  SCIENCES. 

Comparative  Ecological  and  Toxicological  In- 
vestigation of  a  Secondary  Wastewater  Treat- 
ment Plant  Effluent  and  its  Receiving  Stream. 
W90-01181  5C 

KERNFORSCHUNGSZENTRUM  KARLSRUHE 
G.M.B.H.  (GERMANY,  F.R.). 
HAUPTABTEILUNG  SICHERHEIT. 

Pb-210  in  ground-level  air  and  snow  in  the  envi- 
ronment of  the  Karlsruhe  Nuclear  Research 
Center  (Kernforschu7ngszentrum  Karlsruhe 
G.m.b.H). 

W90-01736  2K 

KERNFORSCHUNGSZENTRUM  KARLSRUHE 
G.M.B.H.  (GERMANY,  F.R.).  INST.  FUER 
RADIOCHEMIE. 

Investigations  on  Phosphorus  Removal  from 
Waste  Water  by  Precipitation  of  Calcium  Phos- 
phate Induced  by  Seeding  Crystals  (Untersu- 
chungen  zur  Phosphatentfernung  aus  Waser 
durch  Abscheidung  von  Calciumphosphat). 
W90-01786  5D 

Particle  Size  and  Concentration  of  Iron(III)  in 
River  Waters  (Uber  die  Partikelgrosse  und  Kon- 
zentration  des  Eisens  (III)  in  Flusswassern). 
W90-01789  2K 

KIWA  LTD.,  P.O.  BOX  1072,  3430  BB 
NIEUWEGEIN,  NETHERLANDS. 

Effect  of  Ozonation  and  Chlorination  on  Humic 

Substances  in  Water. 

W90-01528  5F 

KLOHN  LEONOFF  LTD.,  RICHMOND 
(BRITISH  COLUMBIA). 

Simulation  Model  to  Determine  Benefits  From 
Improved  Crop  and  Water  Management  With 
Rehabilitation  of  Small  Irrigation  Schemes. 
W90-01840  3F 

KOBE  UNIV.  (JAPAN).  GRADUATE  SCHOOL 
OF  SCIENCE  AND  TECHNOLOGY. 

Critical  Precipitation  Conditions  for  Landslide 
and  Tree  Ring  Responses  in  the  Rokko  Moun- 
tains, Kobe,  Japan. 
W90-01554  2J 

KODAK  LTD.,  LONDON  (ENGLAND). 
RESEARCH  DIV. 

Isolation  and  Characterisation  of  Bacteria  Capa- 
ble of  Accumulating  Silver. 
W90-01306  5D 

KRAKOW  TECHNICAL  UNIV.  (POLAND). 
INST.  OF  WATER  ENGINEERING. 

Computer  Models  of  Catchment  Runoff. 
W90-01418  2E 
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KREISKRANKENHAUS, 
JUTKRBOGKRSTRABE  68,  DDR-1701 
TREUENBRIETZEN,  E.  GERMANY. 

Examinations  on  a  Resin's  Capacity  of  Adsorp- 
tion for  Phenolic  Compounds  in  Waters  (1st 
Communication)  (Untcrsuchungen  zur  Adsorp- 
tionsfahigkeit  eines  Marzes  an  Phcnolischen  Ver- 
bindungen  in  Wassern  (I.  Mitt.)). 
W90-00989  5D 

KRISTENEBERGS  MARINBIOLOGISKA 
STATION,  FISKEBACKSKIL  (SWEDEN). 

Lethal  and  Sublethal  Toxicity  of  4-Nonylphenol 
to  the  Common  Mussel  (Mytilus  edulis  L) 
W90-01013  5C 

KRUPP  (FRIED.)  G.M.B.H.,  ESSEN 
(GERMANY,  F.R.).  FORSCHUNGSINSTITUT. 

Design,  Construction  and  Testing  of  a  Prototype 
for  Absorbing  oil  Contamination  in  the  Sea- 
Phase  3:  Construction  and  Testing  (Entwurf, 
Bau  und  Erprobung  eines  Prototyps  zum  Absau- 
gen  von  Olverschmutzungen  im  Meer-Phase 
III:  Bau  und  Erprobung). 
W90-01794  5G 

KYOTO  UNIV.  (JAPAN). 

Possible    Hydrological    and    Geomorphological 
Changes  Due  to  Alteration  of  Forest. 
W90-01448  4C 

KYOTO  UNIV.,  OTSU  (JAPAN).  OTSU 
HYDROBIOLOGICAL  STATION. 

C:N:P  Ratio  of  Microcystis  and  Anabaena  (Blue- 
Green  Algae)  and  its  Importance  for  Nutrient 
Regeneneration  by  Aerobic  Decomposition. 
W90-01298  5C 

KYUSHU  UNIV.,  FUKUOKA  (JAPAN).  DEPT. 
OF  HYDRAULIC  CIVIL  ENGINEERING. 

Analysis  of  Patterns  in  a  Precipitation  Time  Se- 
quence by  Ordinary  Kalman  Filter  and  Adaptive 
Kalman  Filter. 
W90-01557  2B 

Identification  of  Recent  Rainfall  Fluctuations  in 
the  Philippines. 


W90-01558 


2B 


LABORATOIRE  DE  GEOGRAPHIE 
PHYSIQUE,  MEUDON-BELLEVUE  (FRANCE). 

Study  Concerning  the  Rapid  Flow  of  Flood 
Waters  in  a  Small  Catchment  Area  of  a  Forested 
Zone  in  Brittany  (Etude  de  la  Formation  de 
L'Ecoulement  Rapide  de  Crue  dans  un  Petit 
Bassin-Versant  Forestier  Breton). 
W90-01130  2E 

LABORATOIRE  DE  GLACIOLOGIE  ET 
GEOPHYSIQUE  DE  L'ENVIRONNEMENT, 
SAINT-MARTIN  D'HERES  (FRANCE). 

Mechanical  Behavior  of  Anisotropic  Polar  Ice 
W90-01892  2C 


Sliding  of  Cold  Ice  Sheets. 
W90-01898 


2C 


Time  Dependent  Boundary  Conditions  for  Cal- 
culating of  Temperature  Fields  in  Ice  Sheets. 
W90-01904  2C 

LABORATOIRE  NATIONAL 
D'HYDRAULIQUE,  CHATOU  (FRANCE). 

Computerization  of  the  Bachet  Method  (Infor- 

matisation  de  la  Methode  Bachet) 

W90-01136  7C 

LABORATORIUM  VOOR 
GRONDMECHANICA,  DELFT 
(NETHERLANDS). 

Water  Balance  Techniques  Applied  to  Industrial 

Complexes. 

W90-0I626  2  A 

LAGOS  UNIV.  (NIGERIA).  DEPT.  OF 
GEOGRAPHY. 

Rainfall  Trends  in  West  Africa,  1901-1985 
W90-0I541  2B 


Recent  Trends  in  Precipitation  and  the  Water 
Balance   of  Tropical    Cities     The    Example   of 
Lagos,  Nigeria. 
W90-01623  2A 

Water  and  the  Urban  Landscapes  in  the  Tropics: 

The  Example  of  Lagos,  Nigeria 

W90-01689  3C 

LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Snow  Cover  as  an  Indicator  of  Climate  Change 
W90-01852  2C 

Analysis  of  Interannual  Variations  of  Snow  Melt 
on  Arctic  Sea  Ice  Mapped  from  Meteorological 
Satellite  Imagery. 
W90-01877  2C 

LANCASTER  UNIV.  (ENGLAND).  CENTRE 
FOR  RESEARCH  ON  ENVIRONMENTAL 
SYSTEMS. 

Interflow. 

W90-01597  2  A 

LANCASTER  UNIV.  (ENGLAND).  DEPT.  OF 
ENVIRONMENTAL  SCIENCES. 

Rising  Air  Float  Technique  for  the  Measure- 
ment of  Stream  Discharge. 
W90-01810  7B 

LAND  CAPABILITY  CONSULTANTS  LTD., 
CAMBRIDGE  (ENGLAND). 

Deforestation  and  Erosion  in  the  Nepalese  Hi- 
malaya-Is the  Link  Myth  or  Reality. 
W90-01455  2J 

LANDESAMT  FUER  WASSER  UND  ABFALL 
NORDRHEIN-WESTFALEN,  DUESSELDORF 
(GERMANY,  F.R.). 

Running  Waters  in  Urbanized  Areas. 
W90-01684  4c 

LAVAL  UNIV.,  QUEBEC.  DEPT.  DE 
BIOLOGIE. 

Environmental     Forcing    Versus    Endogenous 

Control  of  Photosynthesis  in  Intertidal  Epilithic 

Microalgae. 

W90-01042  2L 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA.  ENVIRONMENTAL  RESTORATION  DIV. 

Closure  Plan  for  the  Decommissioned  High  Ex- 
plosives   Rinse-Water    Lagoons    at    Lawrence 
Livermore  National  Laboratory  Site  300. 
W90-01723  5G 

LEICESTER  UNIV.  (ENGLAND).  DEPT.  OF 
ENGINEERING. 

Two    Less    Conventional    Methods    of   Flow- 
Gauging. 
W90-01809  7B 

LHF,  6,  RUE  DE  LORRAINE,  38130 
ECHIROLIES,  FRANCE. 

Propagation  of  Floods  with  the  Constrained 
Linear  System  (CLS).  Real  Time  Application  in 
the  Forecast  Information  System  (Propagation 
des  Crues  avec  le  Constrained  Linear  System 
(CLS):  Application  en  Temps  Reel  dans  le  Sys- 
teme  Informatique  de  Prevision). 
W90-01137  7C 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

Potential  for  Evolution  of  Tolerance  to  Sodium 
Chloride,  Calcium  Chloride,  Magnesium  Chlo- 
ride and  Seawater  in  Four  Grass  Species. 
W90-01044  2L 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Will  Clouds  Provide  a  Negative  Feedback  in  a 

C02-Warmed  World. 

W90-01589  2B 


LODZ  1MV.  'POLAND;    INSI.  OF 

ENVmONMENTAL  BIOLOGY. 

Production  Estimates  of  the  Dominant  7  a/a  of 

Chironomidae  (Diptera)  in  the  Modified,  River 

Widawka  and  the  Natural,  River  Grabia,  Central 

Poland 

W90-OI375  2H 

LOUISIANA  STATE  UNIV.,  BATON  ROLM 
CENTER  FOR  WETLAND  RLSOl  W  LS 

Response  of  a  Freshwater  Marsh  Plant  Commu- 
nity to  Increased  Salinity  and  Increased  Water 
Level. 
W90-O1307  2H 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE 
DEPT.  OF  CIVIL  ENGINEERING. 

Chromium  Removal  by  Activated  Sludge 
W90-01122  5D 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE 
INST.  FOR  ENVIRONMENTAL  STUDIES. 

Sorption  of  Benzidine,  Toluidine,  and  Azoben- 

zene  on  Colloidal  Organic  Matter. 

W90-01505  5B 

LOUISVILLE  UNIV.,  KY.  DEPT.  OF 
BIOLOGY. 

Application  of  Gene  Probe  Methods  for  Moni- 
toring Specific  Microbial  Populations  in  Fresh- 
water Ecosystems. 
W90-01  111  5A 

LOUVAIN  UNIV.  (BELGIUM). 

Background  Concepts  and  Principles. 
W90-01591  2G 


LUCKNOW  UNIV.  (INDIA).  DEPT  OF 
GEOLOGY. 

Heavy   Metal   Pollution   in   Gomti   River  Sedi- 
ments Around  Lucknow,  Uttar  Pradesh. 
W90-01147  5B 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGY. 

Speciation  of  Aluminum,  Cadmium,  Copper,  and 
Lead  in  Humic  Soil  Solutions:  A  Comparison  of 
the  Ion  Exchange  Column  Procedure  and  Equi- 
librium Dialyis. 
W90-01279  5fl 

LUND  UNIV.  (SWEDEN).  DEPT.  OF  WATER 
RESOURCES  ENGINEERING. 

Spatial  and  Temporal  Variability  of  Rainfall  and 

Potential  Evaporation  in  Tunisia. 

W90-01545  2B 

Detailed  Water  Budget  for  the  City  of  Lund  as  a 

Basis   for   the   Simulation   of  Different   Future 

Scenarios. 

W90-01622  6A 

Irrationality  in  Decision  Making  Process  Exem- 
plified by  Applied  Policies  Concerning  Storm- 
water  Detention  in  Different  Countries. 
W90-01646  6A 

LYON-1  UNIV.,  VILLEURBANNE  (FRANCE). 
LAB.  D'ECOLOGIE  DES  EAUX  DOUCES. 

Macroinvertebrate  Movements  in  a  Large  Euro- 
pean River. 
W90-01317  2H 

MAINE  UNIV.  AT  ORONO.  DEPT.  OF  CIVIL 
ENGINEERING. 

Radionuclides  in  Drinking  Water. 

W90-01158  5F 

MAINE  UNIV.  AT  ORONO.  INST.  FOR 
QUATERNARY  STUDIES. 

Mass  Balance  of  North  Cascade  Glaciers  and 

Climatic  Implications. 

W90-01552  2C 
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MAINE  UNIV.,  ORONO.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Late  Quaternary  Deglaciation  of  the  Amundsen 
Sea:  Implications  for  Ice  Sheet  Modelling. 
W90-01915  2C 

MANCHESTER  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Climatic  Fluctuations  and  Runoff  from  Glacier- 

ised  Alpine  Basins. 

W90-01544  2E 

MANITOBA  UNIV.,  WINNIPEG.  DEPT.  OF 
CIVIL  ENGINEERING. 

Cluster  Analysis  as  Applied  to  Regional  Flood 

Frequency. 

W90-01344  2E 

MANITOBA  UNIV.,  WINNIPEG.  DEPT.  OF 
SOIL  SCIENCE. 

Methods    for    Dissolving    Hydrophobic    Com- 
pounds in  Water:   Interactions  with  Dissolved 
Organic  Matter. 
W90-01508  5B 

MARINE  BIOLOGICAL  ASSOCIATION  OF 
THE  UNITED  KINGDOM,  PLYMOUTH 
(ENGLAND). 

Meiobenthic     and     Macrobenthic     Community 
Structure  Along  a  Putative  Pollution  Gradient 
in  Southern  Portugal. 
W90-01333  5C 

MARINE  CONSERVATION  SOCIETY,  ROSS- 
ON-WYE  (ENGLAND). 

Nuvan  Use  in  Salmon  Farming:  The  Antithesis 

of  the  Precautionary  Principle. 

W90-01328  81 

MARYLAND-NATIONAL  CAPITAL  PARK 
AND  PLANNING  COMMISSION,  SILVER 
SPRING. 

Stream  Valley  and  Flood  Plain  Management  In 

Montgomery  County,  Maryland. 

W90-01936  4D 

MARYLAND  UNIV.,  CAMBRIDGE.  HORN 
POINT  ENVIRONMENTAL  LABS. 

Processes  Controlling  the  Benthic  Regeneration 
and    Sedimentary    Accumulation    of    Biogenic 
Silica  in  Lake  Michigan. 
W90-O130O  2H 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRICULTURAL  ENGINEERING. 

Managing  Ground  Water  Quality  in  Relation  to 

Agricultural  Activities. 

W90-00975  5G 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRONOMY. 

Soil    Micromorphology   of  a   Chesapeake    Bay 
Tidal  Marsh:  Implications  for  Sulfur  Accumula- 
tion. 
W90-01062  2L 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  CHEMISTRY  AND  BIOCHEMISTRY. 

Determination  of  Di-  and  Tributyltin  in  Sedi- 
ment and  Microbial  Biofilms  Using  Acidified 
Methanol  Extraction,  Sodium  Borohydride  Der- 
ivatization  and  Gas  Chromatography  with 
Flame  Photometric  Detection. 
W90-01280  5A 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  ZOOLOGY. 

Diel  Activity  of  Gammarus  pulex  (Crustacea)  in 
a  South  Swedish  Stream:  Comparison  of  Drift 
Catches  vs  Baited  Traps. 
W90-01156  2H 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 

Changes   in    Stratification    in   Onondaga   Lake, 

New  York. 

W90-00974  2H 


MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  BOTANY. 

Flux  of  Ammonium  from  Surf-Zone  and  Near- 
shore  Sediments  in  Nahant  Bay,  Massachusetts, 
USA  in  Relation  to  Free-Living  Pilayella  littora- 
lis. 
W90-01041  2L 

MASSEY  UNIV.,  PALMERSTON  NORTH 
(NEW  ZEALAND).  DEPT.  OF  SOIL  SCIENCE. 

Critical  Assessment  of  the   Role  of  Measured 
Hydraulic  Properties  in  the  Simulation  of  Ab- 
sorption, Infiltration  and  Redistribution  of  Soil 
Water. 
W90-01223  2G 

MAX-PLANCK-INST.  FUER  CHEMIE,  MAINZ 
(GERMANY,  F.R.). 

Sulfur    Dioxide    in    Rain    Clouds:    Gas-Liquid 
Scavenging    Efficiencies    and    Wet    Deposition 
Rates  in  the  Presence  of  Formaldehyde. 
W90-01387  5B 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE 
ZU  PLOEN  (GERMANY,  F.R.).  ABT. 
MIKROBENOEKOLOGIE. 

Characterization  and  Significance  of  beta-Gluco- 

sidase  Activity  in  Lake  Water. 

W90-01183  2H 

MCGEORGE  SCHOOL  OF  LAW, 
SACRAMENTO,  CA. 

Law     of     International     Watercourses:     Some 
Recent   Developments  and   Unanswered   Ques- 
tions. 
W90-01361  6E 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 

Stochastic  Analysis  of  Rainfall  for  Urban  Drain- 
age Studies. 
W90-01621  2  A 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  CIVIL  ENGINEERING. 

Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric    Biochemical    Oxygen    Demand 
Data:  I.  Method  Development. 
W90-00997  5A 

Oxygen  Uptake  Rate  Approach  for  Analysing 
Respirometric    Biochemical    Oxygen    Demand 
Data:  II.  Application  and  Evaluation. 
W90-00998  7A 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  GEOGRAPHY. 

Dissolved  Organic  Carbon  in  Forested  and  Cut- 
over  Drainage  Basins,  Westland,  New  Zealand. 
W90-01476  4C 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CIVIL  ENGINEERING  AND 
ENGINEERING  MECHANICS. 

Pollutant      Washoff      under      Noise-corrupted 

Runoff  Conditions. 

W90-01349  5B 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOGRAPHY. 

Energy  Balance  of  the  Intertidal  Zone  of  West- 
ern Hudson  Bay:  I.  Ice-Free  Period. 
W90-01216  2L 

Energy  Balance  in  the  Intertidal  Zone  of  West- 
ern Hudson  Bay:  II.  Ice-Dominated  Periods  and 
Seasonal  Patterns. 
W90-01217  2L 

Effects  of  Forests  on  Wetland   Runoff  during 

Spring. 

W90-01460  2  A 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOLOGY. 

Experiments  on  the  Thickness  of  Beds  Deposit- 
ed by  Turbidity  Currents. 
W90-01099  2  J 


MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  PATHOLOGY. 

Immunomodulation  in  C57B1/6  Mice  Following 
Consumption  of  Halogenated  Aromatic  Hydro- 
carbon-Contaminated Coho  Salmon  (Oncorhyn- 
cus  kisutch)  from  Lake  Ontario. 
W90-01272  5C 

MELBOURNE  UNIV.,  PARKVILLE 
(AUSTRALIA).  DEPT.  OF  CIVIL 
ENGINEERING. 

Runoff  Variability:  A  Global  Perspective. 
W90-01538  2E 

METEOROLOGIE  NATIONALE,  PARIS 
(FRANCE).  DIV.  PREVISION. 

Quantitative  Rainfall  Forecast  (Prevision  Quan- 
titative des  Precipitations). 
W90-01138  7C 

MIAMI  UNIV.,  OXFORD,  OH.  DEPT.  OF 
ZOOLOGY. 

Evaluation  of  Some  Myths  Concerning  the  Cul- 
ture of  Daphnids. 
W90-01239  5A 

Behavior   of  Tadpoles   of  the   Bullfrog,    Rana 
catesbeiana,  in  Response  to  Sublethal  Lead  Ex- 
posure. 
W90-01240  5C 

MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON. 

Performance  of  Air  Stripping  and  GAO  for 
SOC  and  VOC  Removal  from  Groundwater. 
W90-01709  5F 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Effects  of  Humic  Acid  on  the  Adsorption  of 

Tetrachlorobiphenyl  by  Kaolinite. 

W90-01507  5B 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
CIVIL  ENGINEERING. 

Stochastic   Phosphorous   Model   for   Onondaga 

Lake. 

W90-01000  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
ENVIRONMENTAL  AND  WATER 
RESOURCES  ENGINEERING. 

Effects  of  Humic  Background  on  Granular  Acti- 
vated Carbon  Treatment  Efficiency. 
W90-01521  5F 

MICHIGAN  UNIV.,  PELLSTON. 
BIOLOGICAL  STATION. 

Benthic  Algal  Responses  to  N  and  P  Enrichment 

along  a  pH  Gradient. 

W90-01277  2H 

MIDDLE  EAST  TECHNICAL  UNIV.,  ANKARA 
(TURKEY).  DEPT.  OF  CIVIL  ENGINEERING. 

Rubble-mound      Breakwaters      with      S-shape 

Design. 

W90-01340  8  A 

MIDDLE  EAST  TECHNICAL  UNIV.,  ANKARA 
(TURKEY).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Effect  of  Nickel(II)  on  Activated  Sludge. 
W90-00999  5D 

MIDDLESEX  POLYTECHNIC,  ENFIELD 
(ENGLAND).  URBAN  POLLUTION 
RESEARCH  CENTER. 

Management  and  Control  of  Urban  Runoff  Qual- 
ity. 
W90-01079  5G 
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Macroinvertebrate  Biomoniloring  and  Water 
Quality  Management  Within  Urban  Catchments. 
W90-01657  5  A 

MILJOESTYRELSEN,  ROSKILDE 

(DENMARK). 

LUFTFORURENINGSLABORATORIET. 

Ion  Balance  in  Forest  Ecosystems  (Ionbalance  I 

Skov-Kosystemer). 

W90-01739  2K 

Environmental  Impact  on  Ombrotrophic  Hogs  in 
Northwestern  Europe:  Effects  of  Acid  Rain  and 
Nitrogen  Pollution  on  Raised  Bogs  and  Blanket 
Bogs  of  Northwest  Europe  and  Practical  Means 
of  Conservation. 
W90-01741  5C 

MINISTERE  DE  L'ENVIRONNEMENT, 
NEUILLY-SUR-SEINE  (FRANCE). 

Operational  Implementation  of  a  Flood  Forecast 
(Mise  en  Oeuvre  Operationnelle  d'une  Prevision 
des  Crues). 
W90-01128  7C 

MINISTRY  OF  AGRICULTURE,  JERUSALEM 
(ISRAEL).  HYDROLOGICAL  SERVICE. 

Hydrologic  Response  to  an  Artificial  Climatic 

Change  of  Rainfall  Enhancement. 

W90-01588  2B 

MINISTRY  OF  ENVIRONMENT  AND  PARKS, 
VICTORIA  (BRITISH  COLUMBIA). 

Method   for  Predicting  Terrain   Susceptible  to 
Landslides    Following    Forest    Harvesting:    A 
Case  Study  from  the  Southern  Coast  Mountains 
of  British  Columbia. 
W90-01445  4D 

MINISTRY  OF  PUBLIC  WORKS, 
TELECOMMUNICATIONS  AND 
CONSTRUCTION,  PARAMARIBO 
(SURINAM). 

Urban  Drainage  in  Paramaribo,  Suriname. 
W90-01639  5D 

MINISTRY  OF  WATER  DEVELOPMENT, 
SALISBURY  (ZIMBABWE).  HYDROLOGICAL 
BRANCH. 

Flood  Flow  Gauging  with  Tritium  in  Southern 

Africa. 

W90-01807  7B 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINERAL  ENGINEERING. 

Sorption  of  Organochlorines  by  Lake  Sediment 

Porewater  Colloids. 

W90-01504  5B 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Analytical  Steady-State  Solution  to  One-Dimen- 
sional Unsaturated  Water  Flow  in  Layered  Soils. 
W90-01608  2G 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
CHEMISTRY. 

Interactions     of     Hazardous-Waste     Chemicals 

with  Humic  Substances. 

W90-01497  5B 

MISSOURI  UNIV.-COLUMBIA.  SCHOOL  OF 
FORESTRY,  FISHERIES  AND  WILDLIFE. 

Comparison  of  Surface  and  Depth-Integrated 
Composite  Samples  for  Estimating  Algal  Bio- 
mass  and  Phosphorus  Values  and  Notes  on  the 
Vertical  Distribution  of  Algae  and  Photosyn- 
thetic  Bacteria  in  Midwestern  Lakes. 
W90-01210  2H 

Summer  Distribution  of  Nutrients,  Phytoplank- 
ton  and  Dissolved  Oxygen  in  Relation  to  Hy- 
drology in  Table  Rock  Lake,  a  Large  Midwest- 
ern Reservoir. 
W90-01211  2H 


MIYAZAKI  UNIV.  (JAPAN).  DEPT.  01 
FISHERIES. 

Hemostatic  Disorder  in  Common  Carp  Induced 
by  Exposure  to  the  Herbicide  Molinate 
W90-01167  5C 

MOHAMMED-5  UNIV.,  RABAT  (MOROCCO). 
DEPT.  DE  MATHEMATIQUES. 

Model  of  Vector  Time  Series  with  Binary  Com- 
ponents for  Applications  in  Climatology  (Sur  un 
Modele  de  Serie  Chronologique  Vectorielle  a 
Composantes  Binnaires  en  vue  d'Applications  en 
Climatologie). 
W90-01425  2B 

MONASH  UNIV.,  CLAYTON  (AUSTRALIA). 
DEPT.  OF  ZOOLOGY. 

Experimental  Colonization  of  Sand,  Gravel  and 
Stones  by   Macroinvertebrates  in   the  Acheron 
River,  Southeastern  Australia. 
W90-01318  2H 

MONSANTO  CO.,  ST.  LOUIS,  MO. 

Amino  Acids  as  Model  Compounds  for  Haloge- 
nated  By-Products  Formed  on  Chlorination  of 
Natural  Waters. 
W90-01761  5F 

MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  EARTH  SCIENCES. 

Present  Climate  and  Glaciation  of  Western  Mon- 
tana, U.S.A. 
W90-01338  2C 

MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  MICROBIOLOGY. 

Microbiology    of   Granular    Activated    Carbon 
Used  in  the  Treatment  of  Drinking  Water. 
W90-01769  5F 

MONTANA  UNIV.,  MISSOULA.  SCHOOL  OF 
FORESTRY. 

Mapping    Regional    Forest    Evapotranspiration 
and  Photosynthesis  by  Coupling  Satellite  Data 
with  Ecosystem  Simulation. 
W90-01371  2D 

MONTPELLIER-2  UNIV.  (FRANCE). 

Towards  a  Specific  Approach  of  Urban  Hydrol- 
ogy in  Africa. 
W90-01638  5G 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROGEOLOGIE. 

Impact   of  an   Urban   Area  on   the   Hydroche- 
mistry  of  a  Shallow  Groundwater  (Alluvial  Res- 
ervoir) Town  of  Narbonne,  France. 
W90-01667  4C 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROLOGIE  MATHEMATIQUE. 

First  Diagnostics  of  a  Drainage  Area  Relating  to 
a  Flood  Warning  (Premiers  Diagnostics  d'un 
Bassin  Versant  pour  une  Annonce  de  Crue). 
W90-01129  2E 

COMOD:  Selector  Software  for  Diffusing  Wave 
Models  and  Their  Characteristics  (C.O.M.O.D.: 
Logiciel  de  Choix  de  Modeles  d'Ondes  Diffu- 
santes  et  de  Leurs  Caracteristiques). 
W90-01135  7C 

MONTREAL  UNIV.  (QUEBEC). 

Impacts   of  C02-Induced   Climate   Change   on 
Hydro-Electric    Generation     Potential     in     the 
James  Bay  Territory  of  Quebec. 
W90-01572  4C 

MORETRENCH  AMERICAN  CORP., 
ROCKAWAY,  NJ. 

Water  Beneath  the  City  Streets. 

W90-01267  4B 


MOSf  ow  STATE  UNIV.  (I  SSKy. 
Evaluation  oi  the   I  ■•>-\'~  Effect!  of  Organotm- 

necfiOB  With   I  heir 
Accumulation  and  Elimination  (Otscnki 
cheskogo  Deistviia  na  Karpa  Olovoorganichev 
kikh  Soedinemii  v  Sviazi  c  Ikh  Akkumuhatsiei  i 
Vyvedenicmj 
W90-01144  5C 

MOUNT  ALLISON  (  MV ..  SACKVILLE  (NEW 
BRUNSWICK). 

Adsorption  and   Release  of  Amino  Acids  from 

Epilithic  Biofilms  in  Streams 

W90-0I324  2H 

MLRCIA  UNIV.  (SPAIN).  DEPT.  DE 
BIOLOGIA  VEGETAL. 

Epilithic  Algal  Communities  from  River  Segura 

Basin,  Southeastern  Spain. 

W90-O1304  2H 

NAGOYA  UNIV.  (JAPAN).  WATER 
RESEARCH  INST. 

Role  of  Bottom  Sediments  in  Sustaining  Plank- 
ton  Production  in  a  Lake  Ecosystem:  Experi- 
mental   Demonstration    Using   Enclosed    Water 
Bodies  in  a  Shallow  Eutrophic  Lake. 
W90-01313  2H 

NAIROBI  UNIV.  (KENYA).  DEPT.  OF 
METEOROLOGY. 

Seasonal  Variation  of  Eurasian  Snow  Cover  and 
its  Impact  on  the  Indian  Summer  Monsoon. 
W90-01855  2C 

NANYANG  TECHNOLOGICAL  INST., 
SINGAPORE.  SCHOOL  OF  CIVIL  AND 
STRUCTURAL  ENGINEERING. 

Reclamation  of  Wastewater  and  Sludge  for  Con- 
crete Making. 
W90-01104  5E 

NATAL  UNIV.,  PIETERMARITZBURG 
(SOUTH  AFRICA).  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Simulation    of   Effects    of   Forest    Growth    on 
Water    Yield    with    a    Dynamic    Process-Based 
User  Model. 
W90-01486  4C 

NATAL  UNIV.,  PIETERMARITZBURG 
(SOUTH  AFRICA).  DEPT.  OF  ZOOLOGY. 

Upstream    Migration    by    the    Invasive    Snail, 
Physa  acuta,  in  Cape  Town,  South  Africa. 
W90-01169  2H 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD. 
GODDARD  SPACE  FLIGHT  CENTER. 

Mapping   Surface   Soil    Moisture   with   L-Band 

Radiometric  Measurements. 

W90-01394  2G 

Estimating  Snowpack  Parameters  in  the  Colora- 
do River  Basin. 
W90-01879  2C 

Global  Snow  Cover  and  the  Earth's  Rotation. 
W90-01881  2C 

Distribution    of   Snow    Extent    and    Depth    in 
Alaska  as  Determined  from  Nimbus-7  SMMR 
Maps  (1982-83). 
W90-01884  2C 

NATIONAL  AGRARIAN  UNIV.,  LIMA 
(PERU).  DEPT.  MANEJO  FORESTAL. 

Test  of  an   Erodibility   Rating  System   for  the 
Foothills  of  Central  Alberta.  Canada. 
W90-01446  2J 
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NATIONAL  BUREAU  OF  OCEANOGRAPHY, 
QINGDAO  (CHINA).  FIRST  INST.  OF 
OCEANOGRAPHY. 

Observed  Parameters  for  Turbidity-current 
Flow  in  Channels,  Reserve  Fan,  Lake  Superior. 
W90-01100  2  J 

Tidal    Current    Ridges    in    the    Southwestern 

Yellow  Sea. 

W90-01101  2L 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO. 

Reconstructing  Mass-Balance  Profiles  from  Cli- 
mate for  an  Arctic  Ice  Cap. 
W90-01902  2C 

Simple    Simulation    of   Ice-Atmosphere-Ocean- 
Land  Coupling  in  Climatic  Models. 
W90-01908  2C 

NATIONAL  ENVIRONMENTAL 
ENGINEERING  RESEARCH  INST.,  NAGPUR 
(INDIA). 

Spectrum  of  Pollutants  in  LTC  Wastewater-A 

Case  Study. 

W90-01119  5D 

Wastewater  Characteristics  of  LTC  Process  of 

Coal. 

W90-01120  5D 

NATIONAL  ENVIRONMENTAL  RESEARCH 
INST.,  SILKEBORG  (DENMARK). 

Phosphorus  Release  from  a  Hypertrophic  Lake 
Sediment:    Experiments    with    Intact    Sediment 
Cores  in  a  Continuous  Flow  System. 
W90-01301  5G 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  TSUKUBA  (JAPAN). 
ENVIRONMENTAL  BIOLOGY  DIV. 

Production  Ecology  of  Phyto-  and  Zooplankton 
in  a  Eutrophic  Pond  Dominated  by  Chaoborus 
flavicans  (Diptera:  Chaobolidae). 
W90-01314  2H 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  TSUKUBA  (JAPAN).  WATER  AND 
SOIL  ENVIRONMENT  DIV. 

Limiting  Nutrients  of  Algal  Growth  in  Ushiku 

Marsh,  (in  Japanese). 

W90-01297  5C 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Environmental  Factors  Favouring  the  Forma- 
tion of  Microcystis  aeruginosa  Hyperscums  in  a 
Hypertrophic  Lake. 
W90-01014  2H 

NATIONAL  INST.  OF  HYGIENIC  SCIENCES, 
TOKYO  (JAPAN). 

Isolation    of  Toxins   from    Natural    Blue-green 

Algae    and    Unicellular    Cultured    Microcystis 

Aeruginosa. 

W90-01260  5  A 

NATIONAL  INST.  OF  OCEANOGRAPHY, 
PANAJI  (INDIA).  CHEMICAL 
OCEANOGRAPHY  DIV. 

Determination  of  Organochlorine  Pesticides  in 

Indian  Coastal  Water  Using  a  Moored  In-situ 

Sampler. 

W90-00995  5B 

NATIONAL  REMOTE  SENSING  AGENCY, 
HYDERABAD  (INDIA).  HYDROLOGY  DIV. 

Snow  Cover  Area  (SCA)  is  the  Main  Factor  in 
Forecasting  Snowmelt  Runoff  from  Major  River 
Basins. 

W90-01867  2C 

NATIONAL  RESEARCH  CENTER  FOR 
DISASTER  PREVENTION,  SAKURA  (JAPAN). 

Improvement  of  Ultrasonic  Flowmeter  in  Rivers 

in  Japan. 

W90-01813  7B 


NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
CHEMISTRY. 

Determination    of  Trace    Metals   in    Reference 

Water  Standards  by  Inductively  Coupled  Plasma 

Mass  Spectrometry  with  On-line  Preconcentra- 

tion. 

W90-01237  5A 

NATIONAL  TAIWAN  UNIV.,  TAIPEI.  DEPT. 
OF  AGRICULTURAL  ENGINEERING. 

Over-Irrigation  of  Paddy  Fields  for  the  Purpose 

of  Artificially  Recharging  Groundwater  in  the 

Conjunctive  Use  Scheme  of  the  Cho-Shui  River 

Basin. 

W90-01838  3F 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RESEARCH  AND 
APPLICATIONS  BRANCH. 

Comparison  of  the  Abilities  of  15  Media  to  Re- 
cover Viable  Yeasts  from  Pond,  River,  and  Lake 
Water. 
W90-01379  5  A 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RIVERS 
RESEARCH  BRANCH. 

Acute,  Chronic  and  Sublethal  Effects  of  Syn- 
thetic Pyrethroids  on  Freshwater  Zooplankton. 
W90-01179  5C 

NATIONAL  WEATHER  SERVICE, 
MINNEAPOLIS,  MN.  OFFICE  OF 
HYDROLOGY. 

Operational  Airborne  Measurements  of  Snow 
Water  Equivalent  and  Soil  Moisture  Using  Ter- 
restrial Gamma  Radiation  in  the  United  States. 
W90-01869  2C 

NATURE  CONSERVANCY  COUNCIL, 
PETERBOROUGH  (ENGLAND). 

Self-Pollution  by  Scottish  Salmon  Farms. 
W90-01329  81 

NAVAL  POSTGRADUATE  SCHOOL, 
MONTEREY,  CA.  DEPT.  OF 
OCEANOGRAPHY. 

Precipitation   in   the  Canadian   Atlantic   Storms 
Program:  Measurements  of  the  Acoustic  Signa- 
ture. 
W90-01215  2B 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
GEOGRAPHY. 

Snow  Cover— Atmospheric  Interactions. 
W90-01853  2C 

NEBRASKA  WESLEY  AN  UNIV.,  LINCOLN. 

Early  Smelter  Sites:  A  Neglected  Chapter  in  the 
History  and   Geography  of  Acid   Rain   in   the 
United  States. 
W90-01060  5B 

NEVADA  UNIV.  SYSTEM,  LAS  VEGAS. 
WATER  RESOURCES  CENTER. 

Effects  of  the  Length  of  Record  on  Estimates  of 

Annual  and  Seasonal  Precipitation. 

W90-01410  7C 

NEW  CASTLE  COUNTY  WATER  RESOURCES 
AGENCY,  NEWARK,  DE. 

Drainage  Reconsidered:  The  Evolving  Role  of 
Public     Agencies     In     Drainage-New     Castle 
County,  Delaware. 
W90-01934  4A 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
OF  CIVIL  ENGINEERING. 

Distribution   and   Role   of  Bacterial    Nitrifying 
Populations   in    Nitrogen    Removal    in   Aquatic 
Treatment  Systems. 
W90-00992  5D 


NEW  MEXICO  BUREAU  OF  MINES  AND 
MINERAL  RESOURCES,  SOCORRO. 

Paleorecharge,    Climatohydrologic    Variability, 

and  Water-Resource  Management. 

W90-01550  2F 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  AGRONOMY  AND 
HORTICULTURE. 

Simple  Procedures  for  Extrapolation  of  Humidi- 
ty Variables  in  the  Mountainous  Western  United 
States. 
W90-01065  2B 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  CIVIL  ENGINEERING. 

Recovery   of  a   New   Mexico   Drainage   Basin 

from  a  Forest  Fire. 

W90-01450  2J 

NEW  SOUTH  WALES  INST.  OF  TECH., 
BROADWAY  (AUSTRALIA). 

Separate  and  Combined  Sewers-Experience  in 

France  and  Australia. 

W90-01635  5F 

NEW  SOUTH  WALES  UNIV.,  KENSINGTON 
(AUSTRALIA).  SCHOOL  OF  CIVIL 
ENGINEERING. 

Numerical  Analysis  of  the  Effect  of  Periodicity 

on     Solute     Movement     During     Intermittent 

Leaching. 

W90-01836  2G 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Infiltration  and  Ponding. 

W90-01594  2G 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  WADSWORTH  CENTER  FOR 
LABS.  AND  RESEARCH. 

Anaerobic    Biodegradation    of   Polychlorinated 
Biphenyls    in    Hudson    River    Sediments    and 
Dredged  Sediments  in  Clay  Encapsulation. 
W90-00993  5B 

NEW  ZEALAND  FOREST  SERVICE, 
ROTORUA.  FOREST  RESEARCH  INST. 

Hydrology    of  an    Acid    Wetland    Before   and 

After  Draining  for  Afforestation,  Western  New 

Zealand. 

W90-01474  4C 

Reforestation:    On-Site    Effects    on    Hydrology 

and  Erosion,  Eastern  Raukumara  Range,  New 

Zealand. 

W90-01477  4C 

NEWFOUNDLAND  DEPT.  OF  THE 
ENVIRONMENT,  ST.  JOHN'S. 

Effects  of  Urbanization  on  Water  Resources  in 

the  Waterford  River  Basin. 

W90-01674  4C 

NIEDERSAECHSISCHES  LANDESAMT  FUER 
WASSERWIRTSCHAFT,  HILDESHEIM 
(GERMANY,  F.R.). 

Management  of  Available  Water  Resources  as  a 
Basis  for  Pollution  Control  and  Rational  Use. 
W90-01631  5G 

Water  Management  Planning  in  the  Area  'City 

of  Hannover  and  Surrounding'. 

W90-01700  5G 
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NIGERIA  UNIV.,  NSUKKA.  DEPT.  OF  GEOLOGY. 


f 


NIGERIA  UNIV.,  NSUKKA.  DEPT.  OF 
GEOLOGY. 

New  Statistical  Grain-Size  Method  for  Evaluat- 
ing    the     Hydraulic     Conductivity     of    Sandy 
Aquifers. 
W90-01035  2F 

Performance  of  Gully  Erosion  Control  Measures 

in  Southeastern  Nigeria. 

W90-01447  4D 

NIHON  SUIDO  CONSULTANTS  CO.  LTD., 
TOKYO  (JAPAN). 

Japanese  Municipalities  Find  Another  Way  to 

Add  Lime. 

W90-01384  5F 

NIHON  UNIV.,  TOKYO.  DEPT.  OF 
FISHERIES. 

Effect   of  the   Incubation  Temperature  on   the 
Isolation    of    Aerobic    Heterotrophic    Bacteria 
from  a  River. 
W90-01168  7B 

NORGES  LANDBRUKSHOEGSKOLE,  AAS. 
INST.  FOR  GEORESOURCES  AND 
POLLUTION  RESEARCH. 

Constant      Head      Percolation     Test-Improved 
Equipment   and    Possibilities   of  Assessing    the 
Saturated  Hydraulic  Conductivity. 
W90-01609  2G 

NORGES  TEKNISKE  HOEGSKOLE, 
TRONDHEIM.  DEPT.  OF  CIVIL 
ENGINEERING. 

Removal  of  Aquatic  Humus  by  Ozonation  and 

Activated-Carbon  Adsorption. 

W90-01530  5p 

NORGES  TEKNISKE  HOEGSKOLE, 
TRONDHEIM.  DIV.  OF  HYDRAULIC  AND 
SANITARY  ENGINEERING. 

Removal  of  Humic   Substances  by   Membrane 

Processes. 

W90-01533  5F 

Removal    of    Humic    Substances    by    Ion    Ex- 
change. 
W90-01536  5F 

NORGES  VASSDRAGS-  OG 
ELEKTRISITETSVESEN,  OSLO. 

Englacial  and  Subglacial  Hydrology:  A  Qualita- 
tive Review. 
W90-01337  2C 

Review  of  Program  'Urban  Hydrological  R  and 

Din  Norway  1983-1987'. 

W90-01653  5D 

NORSKE  STATS  OLJESELSKAP  A/S, 
STAVANGER  (NORWAY). 

Hydrocarbon-based  Communities  in  the  North 

Sea. 

W90-01732  2L 

NORTH  CAROLINA  DEPT.  OF  NATURAL 
RESOURCES  AND  COMMUNITY 
DEVELOPMENT,  RALEIGH. 

Let's  Settle  the  Stormwater  Management  Issue. 
W90-01939  5G 

NORTH  CAROLINA  DEPT.  OF  NATURAL 
RESOURCES  AND  COMMUNITY 
DEVELOPMENT,  RALEIGH.  DIV.  OF 
ENVIRONMENTAL  MANAGEMENT. 

Role  of  Aquatic  Biological  Monitoring  In  Deter- 
mining Best  Management  Practice  Effectiveness. 
W90-01928  so 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DEPT.  OF  ECONOMICS. 

Effect  of  Coagulation,  Ozonation,  and  Biodegra- 
dation  on  Activated-Carbon  Adsorption. 
W90-01531  5p 


NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES 
AND  ENGINEERING. 

Chemical  Degradation  of  Humic  Substances  for 

Structural  Characterization. 

W90-01492  7B 

NORTH  CENTRAL  FOREST  EXPERIMENT 
STATION,  GRAND  RAPIDS,  MN.  FORESTRY 
SCIENCES  LAB. 

Effect  of  Aspen  Harvest  and  Growth  on  Water 

Yield  in  Minnesota. 

W90-01484  2E 

NORTHEAST  LOUISIANA  UNIV.,  MONROE. 
SCHOOL  OF  PHARMACY. 

Pharmacokinetic  Analysis  of  the  Effect  of  Tem- 
perature on  the  Accumulation  of  di-2-ethylhexyl 
phthalate  (DEHP)  in  Sheepshead  Minnow. 
W90-01243  5B 

NORTHEASTERN  FOREST  EXPERIMENT 
STATION,  DURHAM,  NH.  FORESTRY 
SCIENCES  LAB. 

Effects  of  Whole-Tree  Clearcutting  on  Stream- 
flow  Can  Be  Adequately  Estimated  by  Simula- 
tion. 
W90-01485  2E 

NORTHERN  ILLINOIS  UNIV.,  DE  KALB. 
DEPT.  OF  GEOLOGY. 

Infiltration,  Soil  Moisture,  and  Related  Measure- 
ments at  a  Landfill   with  a  Fractured  Cover, 
Illinois. 
W90-01024  5E 

NORTHERN  KENTUCKY  UNIV.,  HIGHLAND 
HEIGHTS.  DEPT.  OF  MANAGEMENT  AND 
MARKETING. 

CCGP  Model  for  Multiobjective  Reservoir  Sys- 
tems. 
W90-01350  5p 

NORTHERN  VIRGINIA  PLANNING 
DISTRICT  COMMISSION,  ANNANDALE. 

Areawide   and    Local    Frameworks   for   Urban 

Nonpoint   Pollution   Management   In   Northern 

Virginia. 

W90-01935  5G 

NOTRE  DAME  UNIV.,  IN.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Whole-Lake  Experiments:  The  Annual  Record 
of  Fossil  Pigments  and  Zooplankton. 
W90-01186  2H 

NOTTINGHAM  UNIV.  (ENGLAND).  DEPT. 
OF  ZOOLOGY. 

Effects   of  Eight   Trace   Metals   in   Acid   Soft 
Water  on  Survival,  Mineral  Uptake  and  Skeletal 
Calcium  Deposition  in  Yolk-Sac  Fry  of  Brown 
Trout,  Salmo  trutta  L. 
W90-01165  5C 

NOVATEC  CONSULTANTS,  INC., 
VANCOUVER  (BRITISH  COLUMBIA). 

Stability   of  Nitrite    Build-up   in   an   Activated 

Sludge  System. 

W90-01050  5D 

NSI  TECHNOLOGY  SERVICES  CORP., 
CORVALLIS,  OR. 

Uncertainty  Analysis  of  Runoff  Estimates  from  a 

Runoff  Contour  Map. 

W90-00962  2E 

Defining  Regional  Populations  of  Lakes  for  the 
Assessment  of  Surface  Water  Quality. 
W90-00971  2H 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Fluxes   of  Undissociated    Acids    to   Terrestrial 
Ecosystems  by  Atmospheric  Deposition. 
W90-01397  5B 


Bioavailability  and  Toxicity  of  Metal*  and  Hy- 
drophobic Organic  Contaminants 
W90-01509  5B 

Estimating  the  Reliability  of  Regional  Predic- 
tions of  Aquatic  Effects  of  Acid  Deposition 
W90-01724  jc 

Dissolved  Oxygen   Strategies  for  Hydro  Reli- 

censing. 

W90-01726  5G 

OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER,  CAYENNE 
(FRENCH  GUIANA). 

Runoff  and  Erosion  in  Clearings  Following  Cut- 
ting of  the  Humid  Tropical  Forest  (EcoulemenU 
et  erosion  sous  prairies  artificielles  apres  defri- 
chement  de  la  foret  tropicale  humide). 
W90-01443  4C 

From  the  Plot  to  the  Watershed:  Scale  Effect  in 
the  Amazonian  Forest  Ecosystem  (De  la  par- 
celle  au  petit  bassin-versant:  effet  d'echelle  dans 
l'ecosysteme  forestier  amazonien). 
W90-01444  4D 

OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER, 
MONTPELLIER  (FRANCE). 

Concerning  the  Experimental  Measurements  of 
Infiltration  for  the  Runoff  Modelisation  of  the 
Urban  Watersheds  in  Western  Africa. 
W90-01615  7A 

OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER, 
MONTPELLIER  (FRANCE).  LAB. 
D'HYDROLOGIE. 

Drought,  Runoff  and  Surface  Water  Resources- 
Effects  on  Small  Watersheds  in  Burkina  Faso 
(Secheresse,  Desertification  et  Ressources  en  eau 
de  Surface-Application  aux  Petits  Bassins  du 
Burkina  Faso). 
W90-01568  2B 

Spatial  and  Temporal  Variability  of  the  Water 
Balance  of  Some  Watersheds  in  Western  Africa 
in  Relation  to  Climatic  Changes  (Variabilite  Spa- 
tiale  et  Temporelle  des  Bilans  Hydipues  de  Quel- 
ques  Bassins  Versants  d'Afrique  deL'ouest  en 
Liaison  Avec  les  Chengements  Climatiques). 
W90-01575  2A 

OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER,  PARIS 
(FRANCE). 

Persistent  Consequences  of  the  Present  Drought 
on  the  Flows  of  the  Senegal  River  and  the 
Hypersalinisation  of  the  Lower  Casamance  (Les 
Consequences  Durables  de  la  Secheresse  Ac- 
tuelle  Sur  l'eculement  du  Fleuve  Senegal  et  Phy- 
persalinisation  de  la  Basse-Casamance). 
W90-01579  2B 

OHIO  UNIV.,  ATHENS.  DEPT.  OF  BOTANY. 

Effects  of  Salinity,    Nitrogen,   and    Population 
Density  on  the  Survival,  Growth,  and  Repro- 
duction  of  Atriplex    triangularis   (Chenopodia- 
ceae). 
W90-01010  2H 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  ZOOLOGY. 

Hematological  Assessment  of  Temperature  and 
Oxygen    Stress   in    a   Reservoir    Population   of 
Striped  Bass  (Morone  Saxatilis). 
W90-01064  2H 


OR-16 


ORGANIZATIONAL  INDEX 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS.  MICROBIAL  ECOLOGY  LAB. 


OKLAHOMA  STATE  UNIV.,  STILLWATER. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Water  Distribution  System  Design  under  Uncer- 
tainties. 
W90-01348  5F 

OLD  DOMINION  UNIV.,  NORFOLK,  VA. 
DEPT.  OF  CHEMICAL  SCIENCES. 

Toxicological  Significance  of  the  Chemical  Re- 
actions of  Aqueous  Chlorine  and  Chloramines. 
W90-01762  5F 

ONDO  STATE  UNIV.,  ADO-EKITI  (NIGERIA). 
DEPT.  OF  GEOGRAPHY. 

Response  of  Headwater  Stream  Channels  to  Ur- 
banization in  the  Humid  Tropics. 
W90-01074  4C 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  DORCHESTER.  DORSET 
RESEARCH  CENTER. 

Modifying  Effects  of  Life  Stage,  Ionic  Strength 
and  Post-exposure  Mortality  on  Lethality  of 
H(  +  )  and  Al  to  Lake  Trout  and  Brook  Trout. 
W90-01242  5C 

ORANGE  FREE  STATE  UNIV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  INST. 
FOR  GROUNDWATER  STUDIES. 

Computer  Code  for  the  Calculation  of  the  Rela- 
tive Transmissivity  Distribution  in  an  Aquifer 
for  Steady  State  Groundwater  Levels. 
W90-01404  2F 

3regon  inst.  of  marine  biology, 
:harleston. 

Water  Filtration  by  Dissipative  Beaches. 
W90-01190  2L 

3REGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
I>F  SOIL  SCIENCE. 

Soil    Water    Balance    Model    for    Partitioning 
Water  Use  among  Crop  Trees,  Evaporation,  and 
Competing  Vegetation. 
W90-01468  2G 

5SMANIA  UNIV.,  HYDERABAD  (INDIA). 
)EPT.  OF  GENETICS. 

In  Vitro  Selection  for  Salinity  and  Regeneration 

of  Plants  in  Rice. 

W90-01148  3C 

)TAGO  UNIV.,  DUNEDIN  (NEW  ZEALAND). 
)EPT.  OF  GEOGRAPHY. 

Method  for  Indexing  the  Variability  of  Alpine 

Seasonal  Snow  over  Large  Areas. 

W90-01863  2C 

)TAGO  UNIV.,  DUNEDIN  (NEW  ZEALAND). 
)EPT.  OF  ZOOLOGY. 

Effects  of  Temperature  on  the  Rate  of  Develop- 
ment of  Eggs  of  a  Planktonic  Water  Mite,  Piona 
exigua. 
W90-01319  2H 

)TTAWA  UNIV.  (ONTARIO).  DEPT.  OF 
TVIL  ENGINEERING. 

Monte   Carlo   Comparison    of   Parametric    and 
Nonparametric   Estimation   of  Flood   Frequen- 
cies. 
W90-01032  2E 

Space-Time  Modelling  of  Rainfall-Runoff  Proc- 
ess. 
W90-01561  2B 

Implementation  of  Stormwater  Management  In 
a  Canadian  Municipality:  The  Markham  Experi- 
ence with  Site  Tailored  Criteria. 
W90-01932  4A 

>TTAWA  UNIV.  (ONTARIO).  DEPT.  OF 
iEOLOGY. 

Bedload  Transport  of  Mud  as  Pedogenic  Aggre- 
gates in  Modern  and  Ancient  Rivers. 
W90-OI359  2J 


PACIFIC  FORESTRY  CENTRE,  VICTORIA 
(BRITISH  COLUMBIA). 

Carnation  Creek,  Canada-Review  of  a  West 
Coast  Fish/Forestry  Watershed  Impact  Project. 
W90-01481  5B 

PACIFIC  SOUTHWEST  FOREST  AND  RANGE 
EXPERIMENT  STATION,  BERKELEY,  CA. 

Water    Release    from    a    Forested    Snowpack 

during  Rainfall. 

W90-01457  2  A 

Forest  Harvest,   Snowmelt  and   Streamflow  in 

the  Central  Sierra  Nevada. 

W90-01458  4D 

Snow  Redistribution:  Strip  Cuts  at  Yuba  Pass, 

California. 

W90-01459  4B 

PALERMO  UNIV.  (ITALY).  1ST.  DI 
GEOFISICA  MINERARIA. 

Integrated  Methodologies  for  the  Control  of  Ur- 
banization Effects  on  Groundwaters  in  the  Pa- 
lermo Area  (Sicily). 
W90-01658  5G 

PARIS-7  UNIV.  (FRANCE).  LAB.  DE 
PHYSICO-CHIMIE  DE  L' ATMOSPHERE. 

Relationship  Between  Rain  and  Snow  Acidity 
and  Air  Mass  Trajectory  in  Eastern  France. 
W90-01249  5B 

PASSATGE  ROVIRA,  17  BAIXOS,  08005 
BARCELONA,  SPAIN. 

Limnology   of  the   Montcortes   Lake   (1978-79 
Cycle)    (Limnologia    del    Lago    de    Montcores 
(Ciclo  1978-79)  (Pallars  Jussa,  Lleida)). 
W90-01054  2H 

PATUXENT  WILDLIFE  RESEARCH  CENTER, 
LAUREL,  MD. 

Analysis  of  Trifluralin,  Methyl  Paraoxon, 
Methyl  Parathion,  Fenvalerate  and  2,4-D  Di- 
methylamine  in  Pond  Water  Using  Solid-phase 
Extraction. 

W90-01258  5A 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Reactions  Between  Fulvic  Acid  and  Aluminum: 

Effects  on  the  Coagulation  Process. 

W90-01516  5F 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  METEOROLOGY. 

Below-cloud  Scavenging  of  Tropospheric  Am- 
monia. 
W90-01401  5B 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 
DEPT.  OF  CITY  AND  REGIONAL 
PLANNING. 

Legal  Tools  for  the  Implementation  of  Green- 
way  and  Blue-Green  Technology. 
W90-01922  6E 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 
DEPT.  OF  LANDSCAPE  ARCHITECTURE 
AND  REGIONAL  PLANNING. 

Appropriate  Stormwater  Management. 
W90-01921  5G 

PIPER  AND  MARBURY,  WASHINGTON,  DC. 

Control  Strategies  for  Combined  Sewer  Over- 
flow. 
W90-01047  5D 

PITTSBURGH  CITY  WATER  DEPT.  PA. 

Factors  Affecting  the  Occurrence  of  the  Legion- 
naires'  Disease .  Bacterium   in   Public   Drinking 
Water  Supplies. 
W90-01756  5F 


PLYMOUTH  POLYTECHNIC  (ENGLAND). 
DEPT.  OF  GEOGRAPHICAL  SCIENCES. 

Preliminary  Assessment  of  Soil  Hydraulic  Prop- 
erties, and  Their  Implications  for  Agro  Forestry 
Management  in  Grenada,  West  Indies. 
W90-01470  2G 

Impact  of  Conifer  Afforestation  on  Water  Qual- 
ity in  an  Upland  Catchment  in  Southwest  Eng- 
land. 
W90-01473  5B 

POITIERS  UNIV.  (FRANCE).  LAB.  DE 
CHIMIE  DE  L'EAU  ET  DES  NUISANCES. 

Identification    of    Ozonation     By-Products    of 
Lignin  and  of  Carbohydrates  in  Water  (Etude 
des  Sous-Produits  D'Ozonation  de  la  Lignine  et 
de  Glucides  en  Milieu  Aqueux). 
W90-01234  5F 

PONTIFICIA  UNIV.  CATOLICA  DE  CHILE, 
SANTIAGO.  FACULTY  OF  ENGINEERING. 

Regional  Flood  Distribution  Model  for  Skewed 

Data. 

W90-01430  2E 

PORT  ELIZABETH  UNIV.  (SOUTH  AFRICA). 
DEPT.  OF  ZOOLOGY. 

Nutrient  Status  of  the  Sundays  River  Estuary 

South  Africa. 

W90-01006  2L 

PRETORIA  UNIV.  (SOUTH  AFRICA).  DEPT. 
OF  CHEMISTRY. 

Flow-Injection  Analysis  of  Substances  in  Water: 

Part  II.  Cations,  a  Critical  Review. 

W90-01405  5F 

PRINCETON  UNIV.,  NJ.  DEPT.  OF  CIVIL 
ENGINEERING  AND  OPERATIONS 
RESEARCH. 

Unsaturated  Flow  Induced  by  Evaporation  and 

Transpiration. 

W90-01598  2G 

PROCTER  AND  GAMBLE  EUROPEAN 
TECHNICAL  CENTER,  BRUSSELS 
(BELGIUM). 

Effects  of  the  Emergence  of  a  New  Heavy  Duty 
Liquid  Detergent  Category  on  the  Removal  of 
Surfactants  and  on  the  Toxicity  of  the  Effluent 
of  a  Municipal  Sewage  Treatment  Plant. 
W90-00986  5D 

PROJECTO  DE  HIDROLOGIA  E 
CLIMATOLOGIA  DA  AMAZONIA,  BELEM 
(BRAZIL). 

Developments  in  Hydrometry  in  Central  Amer- 
ica and  Brazil. 
W90-01825  7B 

PROUDMAN  OCEANOGRAPHIC  LAB., 
BIRKENHEAD  (ENGLAND). 

In     Situ    Acoustic    Measurements    of    Marine 

Gravel  Threshold  and  Transport. 

W90-01357  2J 

PUBLIC  WORKS  RESEARCH  INST., 
TSUKUBA  (JAPAN). 

Comprehensive     Flood     Disaster     Prevention 

Measures  in  Japan. 

W90-01656  6F 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS. 
MICROBIAL  ECOLOGY  LAB. 

Survival  and  Activity  of  Salmonella  typhimur- 
ium  and  Escherichia  coli  in  Tropical  Freshwa- 
ter. 
W90-01377  5B 

Novel  Filamentous  Spore-Forming  Iron  Bacte- 
ria Causes  Bulking  in  Activated  Sludge. 
W90-01378  5D 
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PURDUE  UNIV.,  LAFAYETTE,  IN.  SCHOOL 
OF  CIVIL  ENGINEERING. 

Urban  Hydrology  Processes  and  Modeling. 
W90-0I423  4C 

Variability   in   Periodicities   Exhibited   by   Tree 
Ring  Data. 

W90-01549  2  A 

Consistent  Parameter  Estimation  in  a  Family  of 

Long-Memory  Time  Series  Models. 

W90-01559  7C 

QATAR  UNIV.,  DOHA.  DEPT.  OF  GEOLOGY. 

Groundwater  Response  in  the  Urban  Sectors  of 

Cairo  Environs,  Egypt. 

W90-01660  4C 

QUEBEC  UNIV.,  MONTREAL.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Differential  Effects  of  Low  pH  and  Aluminium 
on   the  Caudal   Neurosecretory   System   of  the 
Brook  Trout,  Salvelinum  fontinalis. 
W90-01 166  5C 

QUEBEC  UNIV.,  SAINTE-FOY. 

Dynamics  and   Mass   Balances   of  N03(-)  and 
S04(-2)  in  Meltwater  and  Surface-Runoff  during 
Spring  Melt  in  a  Boreal  Forest. 
W90-01435  5B 

QUEEN  MARY  COLL.,  LONDON 
(ENGLAND). 

Comparison    of   Effective    Rainfall    Separation 
Techniques  Applied  to  the  Derivation  of  Catch- 
ment Average  Unit  Hydrographs. 
W90-01417  7B 

QUEENSLAND  UNIV.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  ENTOMOLOGY. 

Seasonal  Changes  in  Larval  Populations  of  Culi- 
coides  Subimmaculatus  Lee  &  Reye 
(Diptera:Ceratopogonidae),  with  Observations 
on  the  Influence  of  Tides  on  Larval  Ecology. 
W90-01070  2L 

QUEENSLAND  UNIV.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  PHYSICS. 

High-Resolution    Profiles   of  Temperature   and 

Dissolved  Oxygen  in  a  River. 

W90-01152  7C 

RADIAN  CORP.,  SACRAMENTO,  CA. 

Installation     Restoration     Program.     Stage     3: 
McClellan  Air  Force  Base,  Semiannual  Informal 
Technical  Report. 
W90-01707  5G 

RAVISHANKAR  UNIV.,  RAIPUR  (INDIA). 
DEPT.  OF  CHEMISTRY. 

Extraction-Spectrophotometric      Determination 

of   Chromium(VI)    with    Hydroxyamidine   and 

Amides. 

W90-01284  5  A 

RENNES-1  UNIV.  (FRANCE).  LAB. 
D'EVOLUTION  DES  SYSTEMES. 

Speciation  Phosphorus  Techniques  in  the  Sedi- 
ments: Discussion  and  Propositions  to  Evaluate 
Inorganic  and  Organic  Phosphorus  (Les  Meth- 
odes  de  Speciation  du  Phosphore  dans  les  Sedi- 
ments: Critiques  et  Propositions  pour  PEvalua- 
tion  des  Fractions  Minerales  et  Organiques). 
W90-01302  2H 

RENSSELAER  POLYTECHNIC  INST,  TROY, 
NY.  SCHOOL  OF  ARCHITECTURE. 

Planning    Water   Management    for   an    Ancient 

Greek  City. 

W90-0I683  6A 

RHODE  ISLAND  UNIV.,  KINGSTON. 
GRADUATE  SCHOOL  OF  OCEANOGRAPHY. 

Effects  of  Flocculated   Humic  Matter  on  Free 
and  Attached  Pelagic  Microorganisms. 
W90-OIIX5  2H 


RHODE  ISLAND  UNIV.,  NARRAGANSKTI 
CENTER  FOR  ATMOSPHERIC  CHEMISTRY 

STUDIES. 

Relationship    Between    Secondary    Sulfate    and 
Primary    Regional    Signatures    in    Northeastern 
Aerosol  and  Precipitation. 
W90-01251  5u 

RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
GRADUATE  SCHOOL  OF  OCEANOGRAPHY. 

Geochemistry  of  Dissolved  Chromium-Organ- 
ic-Matter Complexes  in  Narragansett  Bay  Inter- 
stitial Waters. 
W90-0151I  5A 

RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
MARINE  ECOSYSTEMS  RESEARCH  LAB. 

Structure  and  Function  in  a  Model  Coastal  Eco- 
system: Silicon,  the  Benthos  and  Eutrophication 
W90-01289  2L 

RICE  INTERNATIONAL  CONSULTING 
ENTERPRISES,  ASHTON,  MD. 

Ozone    Oxidation    Products:    Implications    for 

Drinking  Water  Treatment. 

W90-01763  5p 

RIJKSDIENST  VOOR  DE 
IJSSELMEERPOLDERS,  LELYSTAD 
(NETHERLANDS). 

Monitoring  Water  Quantity  and  Water  Quality 

in  an  Urban  Basin. 

W90-01818  7B 

RIJKSINSTITUUT  VOOR  DE 
VOLKSGEZONDHEID  EN  MILIEUHYGIENE 
BILTHOVEN  (NETHERLANDS). 

River-Groundwater  Relationships  in  the  Lower 

Parts  of  The  Netherlands. 

W90-01019  2  A 

Chemical  and  Biological   Impact  of  Combined 
Sewer   Overflows    Upon    a    Water    Regulation 
Ditch  Typical  for  Urbanized  Areas  in  the  Neth- 
erlands. 
W90-01681  4C 

RIJKSWATERSTAAT,  THE  HAGUE 
(NETHERLANDS). 

Determination  of  the  Accuracy  of  Water  Level 

Observations. 

W90-01812  7B 

RIVERTECH,  INC.,  LAGUNA  HILLS,  CA. 

Building  a  Better  Wetland. 

W90-01265  5G 

ROORKEE  UNIV.  (INDIA).  SCHOOL  OF 
HYDROLOGY. 

Optimal  Utilization  of  Irrigation  Water  in  Garu- 

fella  Catchment  in  Assam,  India. 

W90-01846  3F 

ROSE-HULMAN  INST.  OF  TECH.,  TERRE 
HAUTE,  IN.  CIVIL  AND  MECHANICAL 
ENGINEERING  DIV. 

Improving   Water   Delivery   System   Operation 

Using  Training  Simulators. 

W90-01347  5F 

ROTHAMSTED  EXPERIMENTAL  STATION, 
HARPENDEN  (ENGLAND).  INST.  OF 
ARABLE  CROPS  RESEARCH. 

Application     of    Classical     Physics     Transport 
Theory  to  Water  Movement  in  Soil:  Develop- 
ment and  Deficiencies. 
W90-01391  2G 

ROTTERDAM  PUBLIC  WORKS  DEPT. 
(NETHERLANDS). 

Managerial  Aspects  of  the  Design  and  Operation 

of  Modern  Urban  Sewage  Systems. 

W90-01642  5D 


ROYAL  NETHERLANDS 

METEOROLOGICAL  INSI    DC  fill  i 
Use  of  Regression  Techniques  to  Emma 
(low  l-requeriacs  from  Daily  Precipitati 
W90-OI6I7  «f 

RUHR  UNIV.,  BOCHUM  (GERMANY,  IK.,. 

Remote    Sensing    of   Watershed    Characteristic 

and  Rainfall  Input. 

W90-O1601  - 

Satellite  Data  as  a  Basis  for  the  Estimation 

Rainfall  and  Runoff 

W90-01820  7f 

RUHR  UNIV.,  BOCHUM  (GERMANY,  F  R  ) 
LEHRSTUHL  FUER  GRUNDBAL  I  ND 
BODENMECHANIK. 

Investigation  of  the  Migration  of  Harmful  Or- 
ganic Substances  Through  Mineral  Seals  by 
Means  of  Radioactive  Tracers  (L'ntersuchung 
der  Migration  von  orgamschen  Schadstoffen 
durch  mineralische  Dichtungen  mittels  radioak-t 
tiver  Tracer). 
W90-01793  5B 

SALFORD  UNIV.  (ENGLAND).  DEPT.  OF 
MATHEMATICS  AND  COMPUTER  SCIENCE. 

Impact  of  Increasing  Atmospheric  Carbon  Diox- 
ide Concentrations  upon  Reservoir  Water  Qual- 
ity. 
W90-01585  2B 

SAN'A  UNIV.  (YEMEN).  DEPT.  OF 
GEOLOGY. 

Comparison  Between  the  Groundwater  Quality 
in  an  Intermountainous  and  a  Coastal  Plain  in 
Yemen  Arab  Republic. 
W90-01835  2K 

SANTIAGO  UNIV.  (SPAIN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Analysis  and  Evaluation  of  a  Wastewater  Treat- 
ment Plant  Model  by  Stochastic  Optimization. 
W90-01336  5D 

SASKATCHEWAN  RESEARCH  COUNCIL, 
SASKATOON. 

Is  the  Largest  North  American  Sub-Arctic  Sand 

Dune  Disappearing. 

W90-01567  2J 

Integration  of  Digital  Terrain  Models  into 
Ground  Based  Snow  and  Runoff  Measurement. 
W90-01882  2C 

SATELLITE  HYDROLOGY,  INC.,  VIENNA, 
VA. 

Discussion  of  the  Accuracy  of  NOAA  Satellite- 
Derived  Global  Seasonal  Snow  Cover  Measure- 
ments. 
W90-01875  2C 

SATTERTHWAITE  ASSOCIATES,  INC.,  WEST 
CHESTER,  PA. 

Strategically    Locating   On-Site   Detention  De- 
vices Using  the  Penn  State  Runoff  Model. 
W90-01929  5G 

SCHLUMBERGER-DOLL  RESEARCH 
CENTER,  RIDGEFIELD,  CT. 

Derivation  of  Paleoelevations  from  Total  Air 
Content  of  Two  Deep  Greenland  Ice  Cores. 
W90-01910  2C 

SCRIPPS  INSTITUTION  OF 
OCEANOGRAPHY,  LA  JOLLA,  CA. 

Snow  Melt  on  Sea  Ice  Surfaces  as  Determined 
from  Passive  Microwave  Satellite  Data. 
W90-01878  2C 
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STUTTGART  UNIV.  (GERMANY,  F.R.).  SONDERFORSCHUNGSBEREICH  82  - 


SENTER  FOR  INDUSTRIFORSKNING,  OSLO 
(NORWAY). 

Variations  in  Concentrations  of  Aqueous  Alu- 
minium and  other  Chemical  Species  During  Hy- 
drological  Episodes  at  Birkenes,  Southernmost 
Norway. 
W90-01037  2K 

SERVICE  HYDROLOGIQUE  NATIONAL, 
BERN  (SWITZERLAND). 

Long  Water  Balance  Time  Series  in  the  Upper 
Basins  of  Four   Important   Rivers  in   Europe- 
Indicators  for  Climatic  Changes. 
W90-01556  2  A 

SETSUNAN  UNIV.,  NEYAGAWA  (JAPAN). 
DIV.  OF  ENVIRONMENTAL  HEALTH. 

Mutagenicity     on     Chlorination     of    Products 

Formed  by  Ozonation  of  Naphthoresorcinol  in 

Water. 

W90-01274  2F 

SEVERN-TRENT  WATER  AUTHORITY, 
BIRMINGHAM  (ENGLAND). 

Hydrometric    Data    Capture    Using    Intelligent 

Solid  State  Logging  Systems. 

W90-01816  7  A 

SHAMINE  PREFECTURAL  INST.  OF  PUBLIC 
HEALTH  AND  ENVIRONMENTAL  SCIENCE, 
MATSUE  (JAPAN). 

Tidal  Exchange  in  Lake  Shinji  under  Low  Dis- 
charge Conditions. 
W90-01295  2H 

SHIBAURA  INST.  OF  TECH.,  TOKYO 
(JAPAN). 

Concepts  of  Urban  Drainage  and  Flood  Protec- 
tion Adopted  for  the  City  of  Tokyo. 
W90-01654  4  A 

SHIGA  UNIV.,  OTSU  (JAPAN).  FACULTY  OF 
LIBERAL  ARTS  AND  EDUCATION. 

Salt    Concentrations    and    Chemical    Types    of 
Lake,  River,  Snow,  and  Hot  Spring  Waters  from 
the  Tibetan  Plateau. 
W90-01294  2H 

SILESIAN  UNIV.,  KATOWICE  (POLAND). 

Zonal    Arrangement    of  Thermal    Regimes    of 
Pleistocene   Ice   Sheets   as   Indicated   by   Field 
Data  from  Poland. 
W90-01897  2C 

SILSOE  COLL.  (ENGLAND). 

Estimating  the  Value  of  Flood  Alleviation  on 

Agricultural  Grassland. 

W90-01227  3F 

SILSOE  COLL.  (ENGLAND).  DEPT.  OF 
FIELD  ENGINEERING. 

Effect  of  Different  Types  of  Forest  Management 
on  the  Transformation  of  Rainfall  Energy  by  the 
Canopy  in  Relation  to  Soil  Erosion. 
W90-01452  4D 

SLOVENSKA  AKADEMIA  VIED, 
BRATISLAVA  (CZECHOSLOVAKIA).  USTAV 
HYDROLOGIE  A  HYDRAULIKY. 

Hydrological    Balance    Changes    in    Urbanized 

Territory. 

W90-01614  4C 

Determination  of  Fundamental  Design  Param- 
eters  of  Irrigation   and    Drainage   Systems   by 
Means  of  Mathematical  Modelling  of  Soil-Water 
Regime. 
W90-01831  3F 

SLOVENSKA  VYSOKA  SKOLA  TECHNICKA, 
BRATISLAVA  (CZECHOSLOVAKIA). 

Influence   of  Urbanization    on    the   Quality    of 

Groundwater. 

W90-01663  4C 


SOIL  AND  WATER  RESEARCH  INST.,  GIZA 
(EGYPT). 

Enhancement  of  Crop  Yields  from  Subsurface 

Drains  with  Various  Envelopes. 

W90-01226  3F 

SOUTH  AFRICAN  FORESTRY  RESEARCH 
INST.,  SABIE. 

Estimating  Water  Use  by  Eucalyptus  Grandis 
with  the  Penman-Monteith  Equation. 
W90-01463  2D 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
DEPT.  OF  CHEMISTRY. 

Airborne  Organochlorides  in  the  Canadian  High 

Arctic. 

W90-01399  5B 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
DEPT.  OF  ENVIRONMENTAL  HEALTH 
SCIENCES. 

Comparison  and  Evaluation  of  Field  and  Labo- 
ratory Toxicity  Tests  with  Fenvalerate  on  an 
Estuarine  Crustacean. 
W90-01180  5C 

SOUTHAMPTON  UNIV.  (ENGLAND).  INST. 
OF  IRRIGATION  STUDIES. 

Groundwater  Quality  Monitoring  in  Relation  to 
On-site  Sanitation  in  Developing  Countries. 
W90-01098  5G 

SOUTHEASTERN  FOREST  EXPERIMENT 
STATION,  GAINESVILLE,  FL. 

Effect    of    Sulfometuron    Methyl    on    Ground 
Water    and    Stream    Quality    in    Coastal    Plain 
Forest  Watersheds. 
W90-00977  5B 

SOUTHEASTERN  FOREST  EXPERIMENT 
STATION,  OTTO,  NC. 

Microbial  Incorporation  of  Sulfate  into  Organic 

Matter  in  Forest  Soils. 

W90-01433  5B 

SOUTHERN  CALIFORNIA  COASTAL  WATER 
RESEARCH  PROJECT  AUTHORITY,  LONG 
BEACH. 

Improving  Southern  California's  Coastal  Waters. 
W90-01046  5G 

SPLIT  UNIV.  (YUGOSLAVIA).  FACULTY  OF 
CIVIL  ENGINEERING  SCIENCES. 

Specific  Hydrometry  of  Karst  Regions. 
W90-01824  7B 

SREDNEAZIATSKII  NAUCHNO- 

ISSLEDOVATEL'SKII 

GIDROMETEOROLOGICHESKII  INST., 

TASHKENT  (USSR). 

Automation  of  Daily  Water  Discharge  Compu- 
tation for  Rivers  with  Different  Regimes. 
W90-01826  7B 

SREDNEAZIATSKII  NAUCHNO- 
ISSLEDOVATEL'SKII  INST.  IRRIGATSII, 
TASHKENT  (USSR). 

Hydrochemical   Regime  and  Water  Quality  in 
Reservoirs  in  Central  Asia  (Gidrokhimicheskii 
Rezhim   i    Kachestvo   Vody   Vodokhranilishch 
Srednei  Azii). 
W90-01145  2H 

STAATLICHES  AMT  FUER  WASSER-  UND 
ABFALLWIRTSCHAFT,  DUESSELDORF 
(GERMANY,  F.R.). 

Flood   Protection   in    the   Lower   Rhine   Basin. 
W90-01651  8  A 

STATE  HYDRAULIC  WORKS,  ANKARA 
(TURKEY).  TECHNICAL  RESEARCH  AND 
QUALITY  CONTROL  DEPT. 

Determination  of  Water  Equivalent  of  Snow  and 
the  Forecast  of  Snowmelt  Runoff  by  Means  of 
Isotopes  in  Turkey. 
W90-01870  2C 


STATE  UNIV.  OF  NEW  YORK  AT  BUFFALO. 
ICE  CORE  LAB. 

Flow  Velocity  Profiles  and  Accumulation  Rates 
from  Mechanical  Tests  on  Ice  Core  Samples. 
W90-01893  2C 

STATE  UNIV.  OF  NEW  YORK  AT  STONY 
BROOK.  MARINE  SCIENCES  RESEARCH 
CENTER. 

Modeling  the  Distribution  of  Acetate  in  Anoxic 

Estuarine  Sediments. 

W90-01189  2L 

STATE  UNIV.  OF  NEW  YORK  AT 
SYRACUSE.  COLL.  OF  ENVIRONMENTAL 
SCIENCE  AND  FORESTRY. 

Charge-Transfer  Interaction  Between  Dissolved 

Humic  Materials  and  Chloranil. 

W90-01503  5B 

Effect  of  Dissolved  Organic  Matter  on  Extrac- 
tion   Efficiencies:    Organochlorine    Compounds 
from  Niagara  River  Water. 
W90-01506  5  A 

STEVENS  INST.  OF  TECH.,  HOBOKEN,  NJ. 
DEPT.  OF  CIVIL  AND  OCEAN 
ENGINEERING. 

Modeling  and  Simulation  of  Compressive  Gravi- 
ty Thickening  of  Activated  Sludge. 
W90-01121  5D 

STICHTING  WATERLABORATORIUM  OOST, 
DOETINCHEM  (NETHERLANDS). 

Health    Risk    in    Relation    to    Drinking    Water 

Treatment. 

W90-01751  5F 

STRASBOURG-1  UNIV.  (FRANCE).  INST.  DE 
GEOLOGIE. 

Forest  Influence  on  the  Surface  Water  Chemis- 
try of  Granitic  Basins  Receiving  Acid  Precipita- 
tion in  the  Vosges  Massif,  France. 
W90-01442  5B 

STRATHCLYDE  REGIONAL  COUNCIL, 
GLASGOW  (SCOTLAND).  WATER  DEPT. 

Catchment  Afforestation  and  Water  Supply  in 

Strathclyde  Region. 

W90-01097  4C 

STUTTGART  UNIV.  (GERMANY,  F.R.). 
FAKULTAET  13  -  VERFAHRENSTECHNIK. 

Gassing  of  Biosuspensions  in  Bubble  Column 
and  Loop  Reactors  (Begasung  Von  Biosuspen- 
sionen  in  Blasensaulen  und  Schlaufenreaktoren). 
W90-01742  5D 

STUTTGART  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERBAU, 
WASSERGUTEWIRTSCHAFT  UND 
ABFALLTECHNIK. 

Measurement  of  the  Activation  Process  by  Ad- 
ditional Measurements  of  Waste  Air  Compo- 
nents (Erfassung  des  Belebungsprozesses  durch 
zusaetzliche  Messung  von  Abluftkomponenten). 
W90-01788  5D 

STUTTGART  UNIV.  (GERMANY,  F.R.). 
SONDERFORSCHUNGSBEREICH  82  - 
SIEDLUNGSWASSERBAU  UND 
WASSERGUETEWIRTSCHAFT. 

Nitrification  in  Pebble  Bed  Reactors  and  Deni- 
trification  in  Pebble  Bed  Reactors  and  Floating 
Bed  Reactors  Using  Carrier  Material  and  Acti- 
vated Sludge  as  Hydrogen  Donators  (Nitrifika- 
tion  in  Festbettreaktoren  und  Denitrifikation  in 
Festbett-und  Schwebebettreaktoren  unter  Ver- 
wendung  von  Traegermaterial  und  Belebtsch- 
lamm  als  Wasserstoffdonatoren). 
W90-01777  5D 


•  •:•::.■>+.';:<.,; 


OR-19 


ORGANIZATIONAL  INDEX 
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SUSQUEHANNA  RIVER  BASIN 
COMMISSION,  HARRISBURG,  PA. 

Lackawanna  River  Priority  Water  Body  Survey 
Report  Water  Quality  Standards  Review. 
W90-01705  so 

Plan     of    Study:     Conodoguiunet     Creek     and 
Yellow   Breeches  Creek   Watersheds,  A   Water 
Resource  Assessment. 
W90-01706  6D 

SVENSKA  TRAEFORSKNINGSINSTITUTET, 
STOCKHOLM. 

Some  Lipophilic  Compounds  Formed  in  the 
Chlorination  of  Pulp  Lignin  and  Humic  Acids 
W90-01760  5B 

SYDNEY  UNIV.  (AUSTRALIA). 

Impacts    of   Alternating    Flood    and    Drought- 
Dominated  Regimes  on  Channel  Morphology  at 
Penrith,  New  South  Wales,  Australia. 
W90-01566  2E 

TAMKANG  UNIV.,  TAIPEI  (TAIWAN).  DEPT. 
OF  HYDRAULIC  ENGINEERING. 

Method    of    Selecting    Subset     Autoregressive 

Time  Series  Models. 

W90-01426  7C 

TAUW  INFRA  CONSULT  B.V.,  DEVENTER 
(NETHERLANDS). 

Methods  of  Reducing  the  Storm  Sewage  Over- 
flows. 
W90-01678  4A 

TECHNICAL  UNIV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Numerical  Approach  to  Multi-stage  Bioreactor 

Kinetics. 

W90-01092  5D 

TECHNICAL  UNIV.  OF  LISBON 
(PORTUGAL).  HIGH  INST.  OF  AGRONOMY. 

Influence  of  Spatial  Variability  of  Saturated  Hy- 
draulic Conductivity  on  the  Infiltration  Process. 
W90-01607  2G 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.). 

Water  Rent  as  an  Economic  Instrument  for  the 

Protection  and  Improvement  of  Water  Quality 

for  the  Benefit  of  the  Drinking  Water  Supply  of 

Towns. 

W90-01693  6C 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  FAKULTAET  FUER 
BAUINGENIEUR-  UND 
VERMESSUNGSWESEN. 

Development  and  Example  of  Use  of  a  Process 
for  Adequate  Quantification  of  Quality  of  Water 
Courses  (Entwicklung  und  exemplarische  An- 
wendung  eines  Verfahrens  zur  nutzungsadaequa- 
ten  Quantifizierung  von  Gewaesserguete). 
W90-01783  5A 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  FAKULTAET  FUER 
MASCHINENWESEN. 

Removal  of  Nitrate  from  Groundwater  by  a 
Diaphragm  Process  with  Simultaneous  Removal 
of  the  Concentrates  Produced  with  Little  Resi- 
due (Nitratentfernung  aus  Grundwaessern  durch 
Membranverfahren  bel  gleichzeitiger,  rueck- 
standsarmer  Entsorgung  der  anfallenden  Kon- 
zentrate). 
W90-01784  5p 

TECHNISCHE  HOCHSCHULE  DARMSTADT 
(GERMANY,  F.R.).  INST.  FUER  WASSERBAU. 

Aqueduct  and   Viaduct:   How  the  River  Nahe 
Became  Mainstrcet  of  Idar-Oberstein. 

W90-01682  4A 


TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS). 

Evaluation  of  the  Real  Time  Control  System  for 

the  Water  Collection  and  Treatment  System  in 

Westfriesland. 

W90-01645  5D 

TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS).  DEPT.  OF 
ARCHITECTURE  AND  URBAN  REGIONAL 
PLANNING. 

Strategies  in  Urban  Water  Design. 

W90-01701  6A 

TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS).  DEPT.  OF  CIVIL 
ENGINEERING. 

Determination  of  a  Measuring  Network  Along 

Rivers. 

W90-01823  7B 

TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS).  LAB.  FOR  ANALYTICAL 
CHEMISTRY. 

Pathways  for  the  Production  of  Organochlorine 
Compounds  in  the  Chlorination  of  Humic  Mate- 
rials. 
W90-01758  5F 

TECHNISCHE  UNIV.  BERLIN  (GERMANY, 
F.R.).  FACHBEREICH  14  - 
LANDSCHAFTSENTWICKLUNG. 

Natural  Sewage  Treatment  Processes  From  the 
Landscape  Planning  Point  of  View:  Possibilities 
and  Limits  (Naturnahe  Klaerverfahren  aus 
Landschaftsplanerlscher  Sicht:  Moeglichkeiten 
und  Grenzen). 
W90-01749  5D 

TECHNISCHE  UNIV.  BRAUNSCHWEIG 
(GERMANY,  F.R.).  INST.  FUER 
GEOGRAPHIE. 

Runoff   Formation    Concept    to    Model    Water 

Pathways  in  Forested  Basins. 

W90-01480  2E 

TECHNISCHE  UNIV.  BRAUNSCHWEIG 
(GERMANY,  F.R.).  INST.  FUER  GEOLOGIE. 

Waste  Water  Irrigation  Suited  to  the  Environ- 
ment as  Shown  by  the  Example  of  the  'Abwas- 
serverband  Wolfsburg'. 
W90-01679  3c 

TECHNISCHE  UNIV.  HAMBURG-HARBURG 
(GERMANY,  F.R.). 

Determinations  for  Biological  Regeneration  of 
Activated  Carbon  Loaded  with  Toxic  Sub- 
stances (Untersuchungen  zur  Biologischen  Re- 
generation von  Schadstoffbeladener  Aktiv- 
kohle). 
W90-00990  5D 

TECHNISCHE  UNIV.  HAMBURG-HARBURG 
(GERMANY,  F.R.).  ARBEITSBEREICH 
GEWAESSERREINIGUNGSTECHNIK. 

Report  1986(Bericht  1986). 

W90-01746  5D 

TECHNISCHE  UNIV.  MUENCHEN 
(GERMANY,  F.R.).  LEHRSTUHL  FUER 
HYDROGEOLOGIE  UND  HYDROCHEMIE. 

Effect  of  Urbanization  on  a  Shallow  Quaternary 

Aquifer. 

W90-01664  4C 

TECHNISCHE  UNIV.  MUENCHEN 
(GERMANY,  F.R.).  LEHRSTUHL  FUER 
WASSERGUTEWIRTSCHAFT  UND 
GESUNDHEITSINGENIEURWESEN. 

Appropriate  Technology  for  Urban  Drainage  in 

Developing  Countries. 

W90-01641  5G 


I"  HNOLOGiEBERATl  NG  GSUNDWAMB 
I  NU  i  aiwi  1  J  KOBLENZ   WE81 
GERMANY. 

Impacts  on  Groundwater  Quality  and  Ground- 
water Use  in  a  High  Populated  and  Industrial- 
ized Urban  Region. 
W90-0I680  4c 

TEL-AVIV  UNIV.  (ISRAEL).  FACULTY  OF 
ENGINEERING. 

Hierarchical  Method  for  the  Design  of  Water 
Allocation    and    Water    Distribution    Network* 
Based  on  Graph-Theory. 
W90-0I847  3F 

TENNESSEE  TECHNOLOGICAL  LMV 
COOKEVILLE.  DEPT.  OF  BIOLOGY. 

Impact  of  Highway  Construction  on  Leaf  Proc- 
essing in  Aquatic  Habitats  of  Eastern  Tennessee. 
W90-01016  4C 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Patterns  of  Carbon  Isotopic  Variability  in  Eel- 
grass,  Zostera  marina  L.,  from  Izembek  Lagoon, 
Alaska 
W90-01308  2L 

TEXAS  UNIV.  AT  ARLINGTON.  DEPT.  OF 
BIOLOGY. 

Bacterial     Utilization     of    Algal     Extracellular 
Products  in  a  Southwestern  Reservoir. 
W90-01155  2H 

TEXAS  UNIV.  AT  AUSTIN.  BUREAU  OF 
ECONOMIC  GEOLOGY. 

Hydrogeology  and  Hydrochemistry  of  Creta- 
ceous Aquifers,  Southern  High  Plains,  USA. 
W90-01021  2F 

TEXAS  UNIV.  AT  AUSTIN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Liquid     Moisture     Redistribution:     Hydrologic 

Simulation  and  Spatial  Variability. 

W90-01595  2A 

TEXAS  UNIV.  AT  AUSTIN.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Sedimentary  Petrology:  A  Guide  to  Paleohydro- 
geologic  Analyses,  Example  of  Sandstones  from 
Northwest  Gulf  of  Mexico. 
W90-01036  2F 

TEXAS  UNIV.,  AUSTIN.  DEPT.  OF  CIVIL 
ENGINEERING. 

In  Situ  Hydraulic  Conductivity  Tests  for  Com- 
pacted Clay. 
W90-01273  2G 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  LAB.  OF  GENERAL  AND 
INORGANIC  CHEMICAL  TECHNOLOGY. 

Electrolytic  Flotation  of  Chromium  from  Dilute 

Solutions. 

W90-01236  5D 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  LAB.  OF  HYDRAULICS  AND 
HYDRAULIC  WORKS. 

Multiphase  Flow  in  Porous  Media:  Description 
at  the  Pore  and  Macroscopic  Scale. 
W90-01592  2G 

TIMISOARA  WATER  BOARD  (ROMANIA). 

Characterization    of   the    River    and    Drinking 

Water  Quality  of  a  Great  City. 

W90-01628  5G 

TIOGA  COUNTY  PLANNING  BOARD, 
OSWEGO,  NY. 

Cooperation  for  Recreation  and  Streambank  Re- 
tention-The  Tioga  County  Experience. 
W90-01926  4D 
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UTAH  STATE  UNIV.,  LOGAN.  DEPT.  OF  AGRICULTURAL  AND  IRRIGATION 


DKYO  UNIV.  (JAPAN).  DEPT.  OF  CIVIL 
NGINEEMNG. 

Modelling  of  Snowmelt  Distribution  for  the  Es- 
timation of  Basin-wide  Snowmelt  Using  Snow 
Covered  Area. 
W90-01868  2C 

MTYO  UNIV.  (JAPAN).  DEPT.  OF  HYGIENE 
ND  PREVENTIVE  MEDICINE. 

Carcinogenic  Tryptophan  Pyrolysis  Products  in 

Airborne  Particles  and  Rain  Water. 

W90-O1334  5B 

3KYO  UNTV.  OF  AGRICULTURE  AND 
ECHNOLOGY  (JAPAN).  DEPT.  OF 
3RESTRY. 

Evaluation  of  the  Effect  of  Deforestation  on 

Slope  Stability  and  its  Application  to  Watershed 

Management. 

W90-01449  4C 

3RONTO  UNTV.  (ONTARIO).  DEPT.  OF 
3TANY. 

Limnology  of  Naturally  Acidic,  Oligotrophic 
Dune  Lakes  in  Subtropical  Australia,  Including 
Chlorophyll-Phosphorus  Relationships. 
W90-01154  2H 

3RONTO  UNTV.  (ONTARIO).  DEPT.  OF 
WVL  ENGINEERING. 

Experiences  With  Integrated  Irrigation  System 

Optimization  Analysis. 

W90-01849  3F 

JRONTO  UNTV.  (ONTARIO).  DEPT.  OF 
IYSICS. 

Glacial  Isostasy  and  the  Ice  Age  Cycle. 
W90-01907  2C 

iUKUBA  UNIV.  (JAPAN).  INST.  OF 
EOSCD2NCE. 

Interactions  between  the  Snow  Cover  and  the 
Atmospheric  Circulations  in  the  Northern  Hemi- 
sphere. 
W90-01857  2C 

S.  GEOLOGICAL  SURVEY,  DENVER 
ZDERAL  CENTER,  DENVER,  CO  80225. 

Water-Solubility  Enhancement  of  Nonionic  Or- 
ganic Contaminants. 
W9O-01501  5B 

ifAEA  ATOMIC  ENERGY  RESEARCH 
riABLISHMENT,  HARWELL  (ENGLAND). 
IEORETICAL  PHYSICS  DIV. 

Evolution    of    the    Groundwater    Chemistry 
Around  a  Nuclear  Waste  Repository. 
W90-01722  5G 

SIM  AL-QURA  UNTV.,  MECCA  (SAUDI 
UBIA).  FACULTY  OF  APPLDED  SCIENCES 
TO  ENGINEERING. 

Hydrological  Investigation  of  an  Arid  Area. 
W90-01414  2F 

UWELTBUNDESAMT,  BERLIN  (GERMANY, 

RJ. 

Algae  Fluorescence  Test  as  a  Sensitive  Biotest 
on  Algicide  Substances  in  Surface  Water 
(Algen-Fluoreszenztest  als  Empfinkhcher  Bio- 
test auf  Algizide  Substanzen  im  Oberflaechen- 
wasser). 
W9O-O1730  5A 

Modeling  Estimation  of  the  Distribution  and 
Fate  for  Chemicals  in  the  Environment  (Modell- 
hafte  Erfassung  und  Vorhersage  der  Verteilung 
und  des  Verbleibs  von  Verbrauchschemikalien 
in  der  Umwelt). 
W90-01737  5B 

Supra-National  Mapping  of  Environmental  Nui- 
sances by  Pollutants  (Ueberregionales  Kataster 
der  Schadstoffbelastung  des  Bodens). 
W90-01790  5  A 


Scientific-Technical  Demands  for  the  Sanitation 
of  Contaminated  Sites-Part  I:  Working-Out  a 
Valuation  Scheme  for  Migration  Behavior  of 
Substances  Underground  (Naturwissenschaft- 
lich-technische  Anforderungen  an  die  Sanierung 
kontaminierter  Standort-Teil  I:  Erarbeitung 
eines  Schemas  zur  Bewertung  des  Migrations- 
vernaltens  von  Stoffen  im  Untergrund). 
W9O-01791  5B 

UNTVERSIDAD  AUTONOMA  DE 
BARCELONA  (SPAIN).  DEPT.  OF  GENETICS 
AND  MICROBIOLOGY. 

Microautoradiographic    Study    of    Thymidine 
Uptake    in    Brackish    Waters    around    Sapelo 
Island,  Georgia,  USA. 
W90-01291  2L 

UNIVERSIDADE  ESTADUAL  DE  CAMPINAS 
(BRAZIL).  INST.  DE  QUTMICA. 

Chemical  Oxygen  Demand  (COD)  Using  Micro- 
wave Digestion. 
W90-01007  7B 

UNIVERSIDADE  FEDERAL  DA  PARAD3A, 
CAMPESA  GRANDE  (BRAZIL).  DEPT.  OF 
CIVIL  ENGINEERING. 

Generation  of  Synthetic  Rainfall  Sequences  of 

Multiple  Stations  Using  the  Analysis  of  Variance 

Model. 

W90-01413  7C 

UNTVERSITA  DEGLI  STUDI  'LA  SAPDENZA', 
ROME  (ITALY).  DD?T.  DI  BIOLOGIA 
ANEVIALE  E  DELL  'UOMO. 

Descriptive     Analysis    and     Classification    of 
Benthic  Communities  in  Some  Mediterranean 
Coastal  Lagoons  (Central  Italy). 
W90-01381  2L 

UNIVERSITA  DI  REGGIO  CALABRIA, 
COSENZA  (ITALY). 

Stochastic  Modeling  of  the  Daily  Flows  in  the 

River  Crati,  Southern  Italy. 

W90-01429  2E 

UNTVERSITE  CATHOLIQUE  DE  LOUVATN, 
LOUVAIN-LA-NEUVE  (BELGIUM).  FACULTE 
DES  SCIENCES  APPLIQUEES. 

Stochastic  Simulation  of  Monthly  Average  Flow 
for  Rivers  in  Dry  or  Semi-dry  Climates  (Simula- 
tion Stochastique  de  Debits  Moyens  Mensuels 
dans  le  Cas  de  Rivieres  en  Climat  Aride  ou 
Semi-aride). 
W90-01427  2E 

UNIVERSITY  COLL.,  GALWAY  (IRELAND). 
DEPT.  OF  ENGINEERING  HYDROLOGY. 

Evaluation  of  Rainfall-Discharge  Models  with 

Discrimination. 

W90-01020  2E 

UNIVERSITY  COLL.,  GALWAY  (IRELAND). 
DEPT.  OF  ZOOLOGY. 

Use  of  REMOTS  Technology  in  Monitoring 
Coastal  Enrichment  Resulting  from  Mariculture. 
W90-01331  7B 

UNIVERSITY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  CLIMATIC  RESEARCH  UNIT. 

Some  Possible  Impacts  of  Greenhouse  Gas  In- 
duced Climatic  Change  on  Water  Resources  in 
England  and  Wales. 
W90-01586  2B 

UNIVERSITY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  SCHOOL  OF 
ENVBRONMENTAL  SCIENCES. 

Kinetics  of  Reactions  in  Solutions  Containing 

Monochloramine  and  Bromide. 

W90-O10O5  5F 

Loss  of  Submerged  Plants  with  Eutrophication: 
I.  Experimental  Design,  Water  Chemistry, 
Aquatic  Plant  and  Phytoplankton  Biomass  in 
Experiments  Carried  Out  in  Ponds  in  the  Nor- 
folk Broadland. 
W90-01320  5C 


Loss  of  Submerged  Plants  with  Eutrophication: 

II.  Relationships  Between  Fish  and  Zooplankton 
in  a  Set  of  Experimental  Ponds,  and  Conclu- 
sions. 

W90-01321  5C 

Loss  of  Submerged  Plants  with  Eutrophication: 

III.  Potential  Role  of  Organochlorine  Pesticides: 
A  Palaeoecological  Study. 

W90-O1322  5C 

UNIVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 
WATER  RESOURCES  AND  ENVIRONMENT 
DIV. 

Hydrologic  Uncertainty  Measure  and  Network 

Design. 

W90-00966  7A 

UNIVERSITY  OF  SOUTHERN  CALIFORNIA, 
LOS  ANGELES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Adsorption   of  Micropollutants   on   Activated 

Carbon. 

W90-01523  5F 

UNIVERSITY  OF  THE  WrTWATERSRAND, 
JOHANNESBURG  (SOUTH  AFRICA).  WATER 
SYSTEMS  RESEARCH  PROGRAMME. 

Prediction  of  Cyclic  Rainfall  and  Streamflow. 
W90-01422  2B 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  GEOLOGY. 

Effect  of  Mineral  Substrate  Hardness  on  the 
Population  Density  of  Epilithic  Microorganisms 
in  Two  Ontario  Rivers. 
W90-01113  2H 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  ZOOLOGY. 

Morphological  Variation  of  Elliptio  complanata 
(Bivalvia:  Unionidae)  in  Differing  Sediments  of 
Soft- Water  Lakes  Exposed  to  Acidic  Deposi- 
tion. 
W90-01012  5C 

UNIVERSITY  OF  WYOMING  RESEARCH 
CORP.,  LARAMIE.  WESTERN  RESEARCH 
INST. 

Status  Report  for  the  Hanna  and  Hoe  Creek 
Underground  Coal  Gasification  Test  Sites. 
W90-01711  5G 

UPPSALA  UNIV.  (SWEDEN).  INST.  OF 
ECOLOGICAL  BOTANY. 

Above-Ground  Biomass  Variation  in  Carex  ros- 
trata  Stokes  in  Two  Contrasting  Habitats  in  Cen- 
tral Sweden. 
W90-01309  2H 

Growth  in   Length  of  Carex  rostrata   Stokes 

Shoots  in  Relation  to  Water  Level. 

W90-01310  2H 

URBAN  SYSTEMS  LTD.,  KAMLOOPS 
(BRITISH  COLUMBIA). 

Study  of  Water  Quality  in  an  Urban  River  and 
Potential  Improvement  Using  a  Prototype  In- 
stream  Aerator. 
W9O-01366  5B 

UTAH  STATE  UNTV.,  LOGAN. 

Classification  Model  for  Spatial  Estimation  of 
Snowpack  Variables  from  Satellite  Data. 
W90-01883  2C 

UTAH  STATE  UNTV.,  LOGAN.  DEPT.  OF 
AGRICULTURAL  AND  IRRIGATION 
ENGINEERING. 

Optimal  Volumetric  and  Economic  Groundwat- 
er Mining  for  the  Arkansas  Grand  Prairie. 
W90-01218  2F 
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UTRECHT  RIJKSUNTVERS1TETT 
(NETHERLANDS).  DEPT.  OF  VETERINARY 
PHARMACOLOGY,  PHARMACY  AND 
TOXICOLOGY. 

QSAR  Study  of  the  Toxicity  of  Nitrobenzene 
Derivatives  Towards  Daphnia  magna,  Chlorella 
pyrenoidosa  and  Photobacterium  phosphoreum. 
W90-01247  5C 

VALTION  TEKNILLINEN 
TUTKEVIUSKESKUS,  ESPOO  (FINLAND). 

Leaching  of  Metals  from  Peat  Fly  Ashes  (Ut- 
lakning  av  Metaller  ur  Torvflygaska). 
W90-01792  5B 

VALTION  TEKNILLINEN 
TUTKIMUSKESKUS,  ESPOO  (FINLAND). 
ELINTARVDIELABORATORIO. 

Effect  of  Water  Treatment   Processes  on  the 

Removal  of  Hepatotoxins  from  Microcystis  and 

Oscillatoria      Cyanobacteria:      A      Laboratory 

Study. 

W90-00996  5D 

VERSAR,  INC.,  COLUMBIA,  MD. 

Feasibility  of  Using  Satellites  for  Detection  of 
Kinetics  of  Small  Phytoplankton  Blooms  in  Es- 
tuaries: Tidal  and  Migrational  Effects. 
W90-01393  7B 

VIRGINIA  INST.  OF  MARINE  SCIENCE, 
GLOUCESTER  POINT. 

Autotrophic  Picoplankton  Dynamics  in  a  Chesa- 
peake Bay  Sub-estuary. 
W90-01288  2L 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  CENTER  FOR 
ENVIRONMENTAL  AND  HAZARDOUS 
MATERIAL  STUDIES. 

Estimation   of  Soil    Hydraulic   Properties   and 

their  Uncertainty  from  Particle  Size  Distribution 

Data. 

W90-01017  2G 

Effects  of  Parameter  Uncertainty  on  Predictions 

of  Unsaturated  Flow. 

W90-01018  2G 

Comparisons  of  Single-species,  Microcosm  and 
Field  Responses  to  a  Complex  Effluent. 
W90-01261  5C 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  COLL.  OF 
ARCHITECTURE  AND  URBAN  STUDIES. 

Investigation  of  Concrete  Grid  Pavements. 
W90-01924  8F 

VLRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF  CIVIL 
ENGINEERING. 

Determination  of  Mercury  in  Surface  Waters 
Using  an  Optimized  Cold  Vapor  Spectrophoto- 
metric  Technique. 
W90-01285  5  A 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  SCHOOL  OF 
FORESTRY. 

Source  of  Increased  Stormwaters  after  Forest 

Operations. 

W90-O1482  4C 

VIRGINIA  POLYTECHNIC  INST., 
BLACKSBURG.  DEPT.  OF  CIVIL 
ENGINEERING. 

Design  of  a  Diversion  System  to  Manage  the 

First  Flush. 

W9O-O0965  4A 

VIRGINIA  UNIV.,  CHARLOTTESVILLE. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Evaluation  of  Hydrological  and  Biological  Influ- 
ences on  C02  Fluxes  from  a  Karst  Stream. 
W90-01025  2E 


Field  Measurement  and  Associated  Controlling 

Factors  for  Groundwater  Seepage  in  a  Piedmont 

Impoundment. 

W90-01073  2F 

VIZGAZDALKODASI  TUDOMANYOS 
KUTATO  INTEZET,  BUDAPEST  (HUNGARY). 

Flow  Measurements  in  Open  and  Closed  Con- 
duits of  Gravitational  Urban  Storm  Sewer  Net- 
works. 
W90-01797  7B 

Experiences  Gained  During  the  Hydraulic  In- 
vestigations on  the  Cooling  Water  System  of  a 
Thermal  Power  Station. 
W90-01814  7B 

Warning   System   Compatible   with   Randomly 
Timed  Polar  Satellites:  Development  Alterna- 
tives for  Oil  Spill  Warning  Systems. 
W90-O1822  7B 

VIZGAZDALKODASI  TUDOMANYOS 
KUTATO  INTEZET,  BUDAPEST  (HUNGARY). 
INST.  FOR  HYDRAULIC  ENGINEERING. 

Flow  Measurement  at  Sewage  Treatment  Plants. 
W90-01817  7B 

VRIJE  UNIV.,  BRUSSELS  (BELGIUM).  LAB. 
OF  HYDROLOGY. 

Tracer  Measurements  in  Lowland  Rivers. 
W90-01808  7B 

VYSKUMNY  USTAV  LESNEHO 
HOSPODARSTVA,  ZVOLEN 
(CZECHOSLOVAKIA). 

Management  of  Forests  with  Water  Conserva- 
tion Function. 
W90-01475  4A 

VYSKUMNY  USTAV  VODOHOSPODARSKY, 
BRATISLAVA  (CZECHOSLOVAKIA). 

Effect  of  Utilization  of  Geothermal  Waters  on 
the    Discharge    and    Treatment    of   Municipal 
Waste  Waters. 
W90-01648  5D 

VYSOKA  SKOLA  ZEMEDELSKA,  BRNO 
(CZECHOSLOVAKIA).  INST.  OF  FOREST 
ECOLOGY. 

Transpiration  of  Mature  Stands  of  Spruce  (Picea 
abies  (L.)   Karst.)  as  Estimated  by  the  Tree- 
Trunk  Heat  Balance  Method. 
W90-01461  4D 

WAIKATO  UNIV.,  HAMILTON  (NEW 
ZEALAND).  DEPT.  OF  EARTH  SCIENCES. 

Using  Historical  Data  in  Nonparametric  Flood 

Estimation. 

W90-01028  2E 

WALLACE,  MCHARG,  ROBERTS  AND  TODD, 
PHILADELPHIA,  PA. 

Natural  Drainage  In  the  Woodlands. 
W90-01931  4A 

WARSAW  UNIV.  (POLAND). 

Effect    of   Urbanization    on    the    Hydrological 

System  and  Water  Quality. 

W90-01665  4C 

WARSAW  UNIV.  (POLAND).  FACULTY  OF 
GEOGRAPHY  AND  REGIONAL  STUDIES. 

Extrapolation  of  Research  Results  by  Determi- 
nistic Models. 
W90-01487  2  A 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Depositional    Processes    on    an    Ancient    and 
Modern  Muddy  Shelf,  Northern  California. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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[PLICATIONS   OF  TROPICAL   DEFOREST- 

ION  FOR  CLIMATE:  A  COMPARISON  OF 

3DEL    AND    OBSERVATIONAL    DESCRIP- 

ONS  OF  SURFACE  ENERGY  AND  HYDRO- 

(GICAL  BALANCE. 

tional  Center  for  Atmospheric  Research,  Boul- 

■,  CO. 

r  primary  bibliographic  entry  see  Field  4C. 
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PLEMENTATION  OF  THE  THREE-DIMEN- 
)NAL  TURNING  BANDS  RANDOM  FIELD 
NERATOR. 

ifornia  Univ.,  Livermore.  Lawrence  Livermore 

). 

•  primary  bibliographic  entry  see  Field  7C. 
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ILTIOBJECTIVE  SAMPLING  DESIGN  FOR 
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.CRIMINATION  IN  GROUNDWATER 
LUTE  TRANSPORT. 

logical  Survey,  Reston,  VA. 
primary  bibliographic  entry  see  Field  7 A. 
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JDY  OF  RAINFALL  SIMULATORS, 
NOFF  AND  EROSION  PROCESSES,  AND 
TRIENT  YIELDS  ON  SELECTED  SITES  IN 
[ZONA  AND  NEW  MEXICO. 

v  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
il,  Agricultural  and  Geological  Engineering. 
.  Ward,  and  S.  B.  Bolin. 

v  Mexico  Water  Resources  Research  Institute, 
v  Mexico  State  University  Technical  Comple- 
Report  No.  241,  April  1989.  68p,  3  fig,  23  tab, 
ef,  7  append.  WRRI  Project  1423672. 

criptors:  *Simulation  analysis,  *Rainfall-runoff 
tionships,  *Rainfall  simulators,  *Erosion,  "Nu- 
lts,  Arizona,  New  Mexico,  Mathematical 
lels,  Hydrologic  models,  Infiltration,  Sediment 

mation  of  runoff  and  sediment  yield  from 
II,  ungaged  watersheds  is  a  difficult  hydrologic 

Process  oriented  mathematical  models  can  be 
important  part  in  the  solution  of  this  task, 
lels,  however,  require  some  information  which 
rectly  related  to  the  hydrologic  processes  oc- 
ing  on  the  watershed.  Rainfall  simulation  is  an 
srtant  experimental  technique  for  gathering 
i  information.  This  report  contains  the  results 
study  on  the  utility  of  using  rainfall  simulation 
mthwestern  watersheds.  Two  different  simula- 

were  compared  on  three  sites.  At  one  site, 
i  simulators  were  used,  one  of  which  was  used 
ither  data  at  three  additional  sites.  A  small  area 
lator,  1  sq  m,  and  two  large  area  simulators, 
oximately  32.5  sq  m,  were  operated  for  a  total 
bout  74  plot  experiments.  Information  was 
:loped  for  rainfall  rate,  runoff  rate,  types  and 
ent  of  ground  cover,  size  and  slope  of  the 
)led  plots,  soil  particle  size  gradation,  soil 
:r  content,  soil  porosity,  sediment  yield,  infil- 
an  parameters,  erosion  parameters,  and  water 
fiistry.  Analysis  of  the  data  indicates  that  the 
lators  provide  similar  results  for  infiltration 
acteristics,  and  that  sediment  yields  were 
t  4.0  times  higher  for  the  small  simulator, 
lerous  water  chemistry  samples  were  analyzed 
:termine  potential  nutrient  loadings  from  forest 
range  lands  to  water  bodies  in  New  Mexico 
tz-PTT) 
-02316 


Precipitation 

D  SURFACE  HYDROLOGY  PARAMETER- 
nON  FOR  ATMOSPHERIC  GENERAL 
ELATION  MODELS  INCLUDING  SUB- 
D  SCALE  SPATIAL  VARIABILITY. 


Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

D.  Entekhabi,  and  P.  S.  Eagleson. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  8,  p  816- 

831,  August   1989.   11   fig,   1   tab,   19  ref,  append. 

NASA  Grant  NAG  5-743. 

Descriptors:  "Hydrologic  models,  *Soil  moisture, 
♦Precipitation,  *Runoff,  Mathematical  analysis, 
Circulation  patterns. 

Parameterizations  were  developed  for  the  repre- 
sentation of  subgrid  hydrologic  processes  in  atmos- 
pheric general  circulation  models.  Reasonable  a 
priori  probability  density  functions  of  the  spatial 
variability  of  soil  moisture  and  of  precipitation 
were  used  in  conjunction  with  the  deterministic 
equations  describing  basic  soil  moisture  physics  to 
derive  expressions  for  the  hydrologic  processes 
that  include  subgrid  scale  variation  in  parameters. 
The  runoff  ratio  function  is  based  on  both  the 
point-excess  of  rainfall  intensity  with  respect  to  the 
local  infiltrability,  and  the  precipitation  over  the 
saturated  area  in  near-channel  zones  and  depres- 
sions. The  bare  soil  evaporation  efficiency  is  based 
on  desorption  physics  for  drying  porous  media. 
Extensions  of  the  transpiration  efficiency  for  a 
multiple  layer  soil  system  are  established  based  on 
simple  assumptions  concerning  the  moisture  states 
of  soil  layers  for  the  same  hydrologic  subareas. 
The  general  circulation  model  computations  may 
be  generally  subdivided  into  dynamical  and  physi- 
cal parameterizations.  The  physical  parameteriza- 
tions often  require  the  consideration  of  processes 
on  scales  smaller  than  those  sufficient  for  dynami- 
cal computations.  (White-Reimer-PTT) 
W90-01957 


COLD  FRONTAL  RAINBAND  OBSERVED 
DURING  THE  LANDES-FRONTS  84  EXPERI- 
MENT: MESOSCALE  AND  SMALL-SCALE 
STRUCTURE  INFERRED  FROM  DUAL-DOPP- 
LER  RADAR  ANALYSIS. 

Centre  de  Recherches  en  Physique  de  l'Environne- 
ment,  Issy-les-Moulineaux  (France). 
Y.  Lemaitre,  G.  Scialom,  and  P.  Amayenc. 
Journal  of  the  Atmospheric  Sciences  JAHSAK 
Vol.  46,  No.  14,  p  2215-2235,  July  15,  1989.  20  fig, 
39  ref. 

Descriptors:  *Weather  patterns,  'Satellite  technol- 
ogy, "Precipitation,  "France,  Doppler  radar, 
Weather  data  collections,  Rainbands,  Airflow, 
Frontal  dynamics. 

The  kinematic  structure  of  a  cold  frontal  rainband 
with  a  secondary  cold  front  which  moved  over 
southwest  France  on  4  June  1984  was  observed 
during  the  French  cooperative  field  experiment 
using  LANDES-FRONTS  84.  Data  used  in  this 
study  have  come  primarily  from  dual  Doppler 
radar,  upper  air  soundings,  surface  meteorological 
mesonetwork  and  satellite  imagery.  The  mesoscale 
reflectivity  field  is  characterized  by  a  80  km-wide 
rainband  oriented  along  the  surface  front  and 
normal  to  the  vertical  shear  of  the  horizontal  wind 
with  precipitation  cores  (spaced  30-40  km  apart) 
elongated  in  the  direction  of  this  shear.  It  appears 
that  both  synoptic  ascent  (Warm  Conveyor  Belt), 
slantwise  convection  along  the  tilted  frontal  zone 
and  upright  convection  in  the  first  10  km  at  the 
leading  edge  of  the  system  are  present.  The  charac- 
teristics of  the  rainband  are  analyzed  in  terms  of 
the  relevant  dynamical  mechanisms,  including:  (i) 
the  frontogenetical  forcing  of  the  prefrontal 
boundary  layer  air  by  the  low  level  cold  flow 
acting  at  small  scale  as  a  gravity  current;  (ii)  the 
mesoscale  organization  of  precipitation  by  the  con- 
ditional symmetric  instability  which  develops 
inside  the  Warm  Conveyor  Belt;  and  (iii)  the  re- 
lease of  the  convective  instability  in  altitude  within 
the  rearward  inflow  along  the  frontal  surface.  In 
order  to  assess  impacts  on  frontal  dynamics,  mesos- 
cale motions  and  experimental  mesoscale  descrip- 
tions of  the  3D  airflow  are  needed.  (Author's  ab- 
stract) 
W90-01958 


National   Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B 
W90-01989 


TWO  AUTOMATED  METHODS  TO  DERIVE 
PROBABILITY  OF  PRECIPITATION  FIELDS 
OVER  OCEANIC  AREAS  FROM  SATELLITE 
IMAGERY. 

Canadian        Meteorological        Centre,        Dorval 

(Quebec). 

L.  Garand. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol 

28,  No.  9,  p  913-924,  Sep  1989.  4  fig,  7  tab,  19  ref. 

Descriptors:  "Remote  sensing,  "Precipitation, 
"Marine  climates,  "Satellite  technology,  Statistical 
methods,  Automation,  Clouds. 

Two  methods  of  deriving  probability  of  precipita- 
tion fields  (PP)  over  oceanic  areas  are  presented 
and  compared.  The  cloud  fields  are  analyzed  at  the 
scale  of  approximately  130-150  km  from  satellite 
visible  and  infrared  imagery  and  collocated  with 
ship  observations  of  present  weather.  Method  1  is 
based  on  a  detailed  cloud  classification  scheme  in 
20  classes:  a  mean  PP  is  determined  for  each  cloud 
class.  Method  2  assigns  a  PP  based  on  cloud  top 
temperature  and  mean  cloud  albedo  only.  For  both 
methods,  a  normalization  with  respect  to  cloud 
fraction  is  applied.  Method  1  involves  more  cloud 
field  descriptors  than  Method  2,  but  the  latter  is 
simpler  to  implement  and  much  faster.  The  PPs 
assigned  to  individual  cloud  fields  vary  between 
0%  and  65%.  The  importance  of  the  visible  sensor 
is  clearly  demonstrated,  i.e.,  infrared-only  tech- 
niques will  be  much  less  accurate.  For  real-time 
applications,  the  two  methods  provide  similar  re- 
sults except  for  some  specific  cloud  classes  where 
maximum  differences  reach  13%,  due  to  the  lower 
level  of  classification  used  in  Method  2.  On  a 
monthly  time  scale,  the  absolute  accuracy  of  both 
methods  is  about  1.2%  rms,  based  on  independent 
data  taken  during  the  winters  of  1984  (1064  sam- 
ples) and  1986  (673  samples)  over  the  northwestern 
Atlantic.  From  the  3  months  for  which  PP  maps 
are  produced,  the  average  local  variability  be- 
tween months  is  4.8%  rms.  It  follows  that  the  PP 
variance  between  months  is  typically  16  times 
larger  than  the  error  variance  of  the  satellite  esti- 
mates. Thus  both  methods  provide  a  reliable  pre- 
cipitation indicator.  (Author's  abstract) 
W90-01990 


CLIMATIC  SUMMARY  OF  SNOWFALL  AND 
SNOW  DEPTH  IN  THE  OHIO  SNOWBELT  AT 
CHARDON. 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-02003 


SELF-CONSISTENCY  APPROACH  TO  IM- 
PROVE MICROWAVE  RAINFALL  RATE  ESTI- 
MATION FROM  SPACE. 


NUMERICAL  SIMULATION  OF  AN  INTENSE 
SQUALL  LINE  DURING  10-11  JUNE  1985  PRE- 
STORM.  PART  II:  REAR  INFLOW,  SURFACE 
PRESSURE  PERTURBATIONS  AND  STRATI- 
FORM PRECIPITATION. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

D.-L.  Zhang,  and  K.  Gao. 

Monthly  Weather  Review  MWREAB,  Vol.  117 
No.  9,  p  2067-2094,  September  1989.  21  fig,  39  ref. 

Descriptors:  "Meteorology,  "Atmospheric  physics, 
"Squalls,  "Model  studies,  Simulation  analysis,  Sen- 
sitivity analysis,  Air  masses,  Precipitation. 

Phenomena  associated  with  a  squall  line  were  ex- 
amined using  a  three-dimensional  mesoscale 
nested-grid  model.  It  was  found  that  large-scale 
baroclinity  provides  favorable  and  deep  rear-to- 
front  flow  within  the  upper  half  of  the  troposphere 
and  the  mesoscale  response  to  convective  forcing 
helps  enhance  the  trailing  extensive  rear  inflow. 
However,  latent  cooling  and  water  loading  are 
directly  responsible  for  the  generation  of  the  de- 
scending portion  of  the  rear  inflow.  As  consider- 
able mass  within  the  rear  inflow  subsides,  an  in- 
tense surface  wake  low  is  formed  at  the  back  edge 
of  the  squall  system.  In  this  case  study,  the  rear- 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 


inflow  jet  appeared  to  have  caused  the  splitting  of 
the  surface  wake  low  as  well  as  the  organized 
rainfall.  The  simulation  showed  that  the  squall  line 
inilially  leans  downshear  and  later  upshear  as  the 
low-level  cold  pool  progressively  builds  up  and  the 
system  moves  into  a  convectively  stable  environ- 
ment. Several  sensitivity  experiments  were  con- 
ducted. The  generation  of  the  descending  rear 
inflow,  and  the  surface  and  midlevel  pressure  per- 
turbations were  found  to  be  most  sensitive  to  the 
parameterized  moist  downdrafts,  hydrostatic  water 
loading,  evaporative  cooling,  and  ice  microphy- 
sics,  in  that  order.  Without  any  one  of  these  model 
processes,  the  rear  inflow  does  not  reach  the  sur 
face  and  the  surface  mesohigh  and  wake  low  do 
not  become  well  developed.  The  results  illustrate 
that  the  descending  rear  inflow  is  a  product  of  the 
dynamic  response  to  the  latent-cooling-induced 
circulation.  (Author's  abstract) 
W90-02130 


MICROMETEOROLOGY      OF      TEMPERATE 
AND  TROPICAL  FOREST. 

Institute  of  Hydrology,  Wallingford  (England). 
For   primary   bibliographic   entry   see   Field   4D. 
W90-02150 


IMPACT  OF  FORESTS  ON  MESOSCALE  ME- 
TEOROLOGY. 

Centre  National  de  Recherches  Meteorologiques, 

Toulouse  (France). 

For  primary  bibliographic  entry  see  Field  4C. 
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ANALYSIS  OF  SUMMERTIME  CLOUD 
WATER  MEASUREMENTS  MADE  IN  A 
SOUTHERN  APPALACHIAN  SPRUCE 

FOREST. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Atmospheric  Science  Dept. 

For  primary  bibliographic  entry  see  Field  5A. 
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pious  nvcr  discharge  in  the  eastern  portion  oi  thi 

Subsaharan  zone  coincides  with  weakened  north 
east  trades  over  the  Atlantic  but  more  pronounced 
circulation  departures  in  the  Indian  Ocean  sector, 
consisting  of  anomalously  low  pressure,  cold  sur- 
face waters,  and  abundant  cloudiness  in  the  Hi 
ern  Indian  Ocean.  This  ensemble  of  atmosphere- 
ocean  anomalies  is  also  characteristic  of  abundant 
Indian  monsoon  rainfall.  During  the  positive  SO 
phase,  rainfall  tends  to  be  relatively  abundant 
throughout  the  monsoon  belt,  but  most  markedly 
so  in  the  eastern  portion  of  Subsaharan  Africa  and 
in  India.  Overall,  the  western  Sahel  shows  the 
strongest  associations  with  circulation  departures 
in  the  tropical  Atlantic,  whereas  the  eastern  por- 
tion of  Subsaharan  Africa  and  India  are  more 
closely  related  to  the  circulation  of  the  Indian 
Ocean  sector.  (Author's  abstract) 
W90-02179 


MIST  AND  FOG  INTERCEPTION  IN  ELFIN 
CLOUD  FORESTS  IN  COLOMBIA  AND  VEN- 
EZUELA. 

Universidad  de  Los  Andes,  Merida  (Venezuela). 
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PROCESSES  CONTROLLING  THE  CONCEN- 
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Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
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NA(  +  )/CL(-)  RATIOS  IN  RAIN  ACROSS  THE 
USA,  1982-1986. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
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EXPONENTIAL  POLYNOMIAL  MODI 
(EPM)  OI  YIELD  FORECASTING  I  (;.. 
SI'KING  WHEAT  BASED  ON  METEOROLOGY 
CAL  FACTORS  AND  PHENOPHASE. 

Akademia  Rolmcza,  Wroclaw  (Poland)   Faculty  of 

Land  Reclamation  and  Improvement 

I.   Kuchar 

Agricultural  and  Forest  Meteorology  AIM!  I  b 

Vol.  46,  No  4,  p  339-348,  June  1989  3  fij 

ref 

Descriptors:  •Meteorology,  •Rainfall,  •Tempera- 
ture, 'Crop  yield,  Soil  water,  Precipitation, 
Poland,  Model  studies,  Weather   Yield  forecasting. 

The  exponential  polynomial  model  (EPM)  is  a 
model  of  yield  forecasting  based  on  meteorological 
data,  prepared  for  spring  wheat  The  model  has 
been  adapted  for  the  special  condition  of  high 
variability  in  yield  both  temporally  and  spatially. 
The  two-stage  EPM  first  uses  a  weather-crop 
equation  and  then  a  yield-forecasting  procedure. 
The  model  requires  total  rainfall  and  mean  tem- 
peratures before  and  during  the  vegetation  period 
for  each  phenological  stage.  The  water  factor  in 
the  model  may  be  used  in  the  following  forms  (1) 
total  precipitation  from  October  1  or  December  1 
to  the  physiological  end  of  vegetation:  (2)  soil 
moisture  during  the  vegetation  period  sowing  to 
full  ripeness;  and  (3)  the  sum  of  soil  water  at  the 
beginning  of  vegetation  and  the  total  precipitation 
during  the  period  sowing  to  full  ripeness.  The  yield 
predictions  were  made  for  the  vegetation  at  any 
given  phenological  stage  (date  of  observation  of 
phenological  stage,  using  standard  methods)  given 
current  data.  Model  validation  showed  the  method 
correctly  evaluated  the  weather-crop  system,  en- 
suring the  correct  forecast  of  yields  in  different 
parts  of  Poland.  (Author's  abstract) 
W90-02226 
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CIRCULATION  REGIMES  OF  RAINFALL 
ANOMALIES  IN  THE  AFRICAN-SOUTH 
ASIAN  MONSOON  BELT. 

Wisconsin  Univ. -Madison.  Dept.  of  Meteorology. 

U.  S.  Bhatt. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.   10,  p 

1133-1144,  October  1989.  6  fig,  1  tab,  27  ref.  NSF 

grant       ATM-8722410       and       NOAA       grant 

NA86AAD-AC064. 

Descriptors:  *Meteorology,  *Climatology,  •Rain- 
fall, *Monsoons,  *Air  circulation,  *Hydrometeoro- 
logy,  •  Stream  discharge,  Subsaharan  Africa,  South 
Asia,  Monte  Carlo  method. 

The  spatial  differentiation  of  climate  anomalies  and 
associated  circulation  mechanisms  across  the  Afri- 
can-South Asian  monsoon  belt  was  examined 
through  empirical  analyses,  mainly  for  the  period 
1948-83.  Observations  include  surface  ship  obser- 
vations in  the  tropical  Atlantic,  eastern  Pacific,  and 
Indian  oceans,  and  various  hydrometeorological 
and  circulation  index  series,  representing  the  water 
discharge  of  the  Senegal  River  (SENEGAL),  the 
rainfall  in  the  West  African  Sahel  (SAHEL),  the 
discharge  of  rivers  in  the  Nile  basin  (ROSEIRES, 
ATBARA),  the  Indian  monsoon  rainfall  (NIR), 
and  the  Southern  Oscillation  (SO).  The  field  sig- 
nificance of  correlation  patterns  was  ascertained 
through  Monte  Carlo  experiments.  There  is  a 
strong  correlation  of  hydrometeorological  condi- 
tions from  Senegal  to  the  Sahel,  a  decrease  from 
each  of  these  domains  eastward  to  the  Nile  catch- 
ment, and  even  more  so  to  India.  Conversely, 
correlations  are  remarkably  high  between  the 
water  discharge  of  the  Nile  basin  and  Indian  rain- 
fall. An  SO  index  was  correlated  positively  with 
the  hydrometeorological  conditions  throughout 
the  monsoon  belt,  but  most  strongly  in  the  East 
(NOR)  and  least  in  the  West  (SENEGAL).  Corre- 
lation analyses  for  the  July-August  height  of  the 
boreal  summer  monsoon  indicate  that  abundant 
rainfall  in  the  western  Sahel  is,  in  the  Atlantic 
tor,  associated  with  weak  northeast  trades  and 
in  the  western  Indian  Ocean  with  low  pressure 
overlying  cool  surface  waters.  By  comparison,  co- 


ORIGIN  OF  ARCTIC  PRECIPITATION 
UNDER  PRESENT  AND  GLACIAL  CONDI- 
TIONS. 

Iceland  Univ.,  Reykjavik.  Science  Inst. 
S.  J.  Johnsen,  W.  Dansgaard,  and  J.  W.  C.  White. 
Tellus  TELLAL,   Vol.   4 IB,   No.   4,   p  452-468, 
September  1989.  13  fig,  1  tab,  37  ref. 

Descriptors:  •Climatology,  *Precipitation,  Snow, 
Arctic,  Ice  sheet,  Seawater,  Evaporation,  Sublima- 
tion, Glacial  climates,  Deuterium  excess.  Kinetics, 
Model  studies,  Seasonal  variation,  Greenland, 
North  Atlantic  Ocean. 

At  low  altitude  locations,  the  deuterium  excess 
d  =  deltaD-8Delta-0-18  in  precipitation  generally 
varies  with  the  season  in  antiphase  with  the  deltas. 
In  the  high-altitude  regions  of  the  Greenland  ice 
sheet,  however,  d  in  the  snow  varies  with  only  a 
few  months  time  tag  behind  the  delta's.  A  model 
for  the  d  values  in  Greenland  precipitation  is  de- 
veloped on  the  basis  of  Rayleigh  condensation/ 
sublimation  with  due  account  taken  of  kinetic  ef- 
fects during  both  evaporation  of  sea  water  and 
sublimation.  The  model  predicts  that  the  initial 
mixing  ratio  w50  in  precipitating  air  determines  the 
slope  of  the  d  versus  delta  relationship  at  late 
stages  of  the  precipitation  process,  and  that  the  sea 
surface  temperature,  Ts,  in  the  source  area  of  the 
moisture  only  influences  the  d  level.  The  generally 
high  d-values  in  ice  sheet  precipitation  are  compat- 
ible only  with  high  values  of  w50  and  Ts,  which 
suggests  the  subtropical  part  of  the  North  Atlantic 
Ocean  as  a  dominating  moisture  source  for  ice 
sheet  precipitation.  This  is  supported  experimental- 
ly; when  the  model  is  run  with  monthly  w50  and 
Ts  mean  values  observed  at  Ship  E  (35  deg  N,  48 
deg  W),  it  reproduces  the  high  d  level,  the  ampli- 
tude of  the  seasonal  d  variations,  and  the  few 
months  phase  difference  between  d  and  delta  on 
the  ice  sheet.  None  of  these  features  can  be  repro- 
duced with  a  local,  high-latitude  moisture  source. 
Detailed  isotope  analyses  of  ice  core  increments, 
spanning  several  abrupt  climatic  shifts  under  gla- 
cial conditions,  show  close  to  present  d  values 
during  the  cold  phases,  but  lower  d  values  during 
the  mild  phases.  (Author's  abstract) 


DETERMINATION    OF    NITROPHENOLS    IN 
RAIN  AND  SNOW. 

Fraunhofer-Inst.    fuer   Toxikologie    und   Aerosol- 

forschung,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02267 


EXPERIMENTAL  AND  THEORETICAL  STUD- 
IES ON  MASS  TRANSFER  IN  AN  ARTIFICIAL 
RAIN  (EXPERIMENTELLE  UND  THEORE- 
TISCHE  UNTERSUCHUNGEN  ZUM  STOF- 
FUEBERGANG  AN  EINEM  KUENSTILCHEN 
REGEN). 

GKSS  -  Forschungszentrum  Geesthacht  GmbH., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02282 


PRECIPITATION:  PROCESS  AND  ANALYSIS. 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

G.  Sumner. 

John  Wiley  and  Sons,  New  York.    1988.  455  p. 

Descriptors:  *  Precipitation,  *Meteorology,  •Cli- 
matology, Atmospheric  water,  Clouds,  Cloud 
liquid  water,  Local  precipitation.  Orographic  pre- 
cipitation, Tropical  storms.  Rain  gages,  Remote 
sensing. 

The  three  main  components  of  precipitation  study 
include:  meteorology,  the  origins  of  precipitation 
and  the  processes  producing  it;  its  climatology,  the 
organization  of  precipitation  in  time  and  space;  and 
the  methodology  and  philosophy  of  its  measure- 
ment and  basic  analysis.  An  attempt  is  made  to 
integrate  these  three  components  in  a  text  aimed  at 
students  of  geography  and  environmental  sciences. 
Chapters  discuss:  water  in  the  atmosphere;  the 
formation  of  clouds;  precipitation  formation;  local 
and  small-scale  precipitation;  synoptic-scale  pre- 
cipitation-temperate systems;  synoptic-scale  pre- 
cipitation-tropical systems;  precipitation  measure- 
ment   and    observation;    precipitation    analysis   in 


;;  and  precipitation  analysis  in  space.  (Lantz- 

r) 

0-02287 


VIE  APPLICATIONS  OF  REMOTE  SENS- 
J  OF  CROP-HAIL  DAMAGE  IN  THE  IN- 
RANCE  INDUSTRY. 

lois  State  Water  Survey,  Urbana. 
primary  bibliographic  entry  see  Field  7B. 
0-02296 


.  Snow,  Ice,  and  Frost 


MATIC  SUMMARY  OF  SNOWFALL  AND 
3W  DEPTH  IN  THE  OHIO  SNOWBELT  AT 
ARDON. 

it  State  Univ.,  OH.  Dept.  of  Geology. 

V.  Schmidlin. 

o  Journal  of  Science  OJSCA9,  Vol.  89,  No.  4, 

I1-108,  Sep  1989.  6  fig,  3  tab,  26  ref. 

criptors:  •Climatology,  "Ohio,  *Snow,  *Snow 
th,  Climatic  data,  Correlation  analysis. 

wfall  records  were  examined  for  the  period 
5-85  at  Chardon,  OH,  the  only  station  with  a 
;  climatic  record  in  the  snowbelt.  Average 
onal  snowfall  was  269  cm  (106  in)  with  a 
onal  maximum  of  410  cm  (161  in).  Seasonal 
ivfall  was  positively  correlated  with  other  sites 
tie  lower  Great  Lakes  snowbelts  and  along  the 
tern  slope  of  the  Appalachians  from  Tennessee 
Quebec,  but  was  not  correlated  with  snowfall  in 
snowbelts  of  the  upper  Lakes.  The  time  series 
easonal  snowfall  was  not  random  but  showed 
k  year-to-year  persistence.  The  average 
iber  of  days  with  2.5  cm  (1  in)  of  snowfall  was 
The  average  dates  of  the  first  and  last  2.5  cm 
■vfalls  of  the  winter  were  10  November  and  4 
il.  The  largest  two-day  snowfall  of  the  winter 
"aged  33  cm.  The  average  number  of  days  with 
cm  of  snow  cover  was  82.  Daily  probability  of 
^  cover  reached  the  seasonal  maximum  of  86% 
nid-January  and  early  February.  These  results 
'  be  reasonably  extrapolated  throughout  the 
o  snowbelt  for  applications  in  vegetation  stud- 
animal  ecology,  hydrology,  soil  science,  recre- 
n,  and  transportation  studies.  (Author's  ab- 
st) 
3-02003 


VIPARISON  OF  SOIL  FREEZING  CURVE 
0  SOIL  WATER  CURVE  DATA  FOR  WIND- 
*  SANDY  LOAM. 

i  Regions  Research  and  Engineering  Lab., 
lover,  NH. 

primary   bibliographic   entry   see   Field   2G. 
3-02199 


\ZING  AND  SEDIMENTATION  OF  ICE 
5AE  DURING  AND  IMMEDIATELY  AFTER 
iLOOM  AT  THE  ICE-WATER  INTERFACE. 

al  Univ.,  Quebec.  Dept.  de  Biologie. 
primary  bibliographic  entry  see  Field  2L. 
3-02210 


[GIN       OF       ARCTIC       PRECIPITATION 
DER    PRESENT    AND    GLACIAL    CONDI- 

INS. 

and  Univ.,  Reykjavik.  Science  Inst, 
primary  bibliographic  entry  see  Field  2B. 
3-02220 


ANGES  IN  SOIL  AND  STREAM  HYDRO- 
EMISTRY  DURING  PERIODS  OF  SPRING 
DWMELT  AT  A  PRISTINE  SITE  IN  MID- 
RWAY. 

:aulay  Land  Use  Research  Inst.,  Aberdeen 
jtland). 

primary  bibliographic  entry  see  Field  5B. 
3-02263 


PROPRIATE     PROBABILITY     DISTRIBU- 
>NS  FOR  FREEZE-UP  EVENTS. 

higan  Technological  Univ.,  Houghton.  Dept. 


of  Civil  Engineering. 

G.  R.  Alger,  H.  S.  Santeford,  and  J.  A.  Harvey. 
IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  305-309,  1  tab,  6 
ref. 

Descriptors:  *Flood  peak,  *Freeze-thaw  tests,  *Ice 
cover,  'Probability  distribution,  *Flood  frequency, 
River  forecasting,  Water  level,  River  flow,  Flood 
stages,  Backwater,  Annual  floods,  Runoff,  Flood 
flow,  Michigan. 

There  are  a  number  of  problem  situations  which 
require  engineers  and  planners  to  have  knowledge 
of  water  levels  and  water  level  expectancy  or 
frequency.  A  freeze-up  event,  the  condition  which 
develops  when  a  river  begins  to  form  an  ice  cover, 
is  a  situation  which  affects  magnitude  and  frequen- 
cy of  river  water  levels  but  which  is  not  runoff- 
related.  Six  river  reaches  located  in  the  central  and 
western  upper  peninsula  of  Michigan  were  selected 
for  a  study.  The  Log  Pearson  III  probability  distri- 
bution is  a  reasonable  distribution  to  use  in  estimat- 
ing annual  peak  flood  stages  that  can  be  expected 
at  freeze-up.  This  technique  is  acceptable  within 
the  limits  of  data  used.  Much  additional  data,  i.e., 
years  of  record,  are  required  to  generate  a  viable 
argument  for  or  against  the  stated  conclusion. 
Backwater  due  to  freeze-up  events  can  be  a  prob- 
lem of  very  large  magnitude  in  site-specific  loca- 
tions on  a  river— in  some  cases  surpassing  the  flood 
of  record  on  a  frequent  basis.  Conventional  flood 
flow  frequency  analysis  should  be  expanded  to 
accommodate  potential  freeze-up  events.  (See  also 
W90-02368)  (Fish-PTT) 
W90-02405 


KARST    DEVELOPMENT    IN    PERMAFROST 
REGIONS  OF  NORTHERN  CANADA. 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02470 

2D.  Evaporation  and  Transpiration 


ESTIMATING  POTENTIAL  EVAPOTRAN- 
SPIRATION:  THE  EFFECT  OF  RANDOM  AND 
SYSTEMATIC  ERRORS. 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

S.  J.  Meyer,  K.  G.  Hubbard,  and  D.  A.  Wilhite. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  46,  No.  4,  p  285-296,  June  1989.  3  fig,  1  tab,  13 

ref.  National  Climate  Program  Office  Grant  No. 

87-123-032-01. 

Descriptors:  *Evapotranspiration,  'Evapotranspir- 
ation  potential,  'Error  analysis,  'Nebraska,  Esti- 
mating equations,  Measuring  instruments,  Simula- 
tion, Meteorological  data  collection,  Humidity, 
Temperature,    Wind,    Solar    radiation,    Growing 


Random  and  systematic  errors,  inherent  in  meteor- 
ological measurements,  affect  the  values  of  varia- 
bles used  to  estimate  potential  evapotranspiration 
(ETp).  A  simulation  approach  was  used  to  study 
the  effect  of  the  magnitude  of  those  errors  on  daily 
ETp  estimates  over  the  course  of  a  growing 
season.  Previous  attempts  to  quantify  the  effect  of 
errors  in  those  variables  have  been  conducted 
using  only  24  h  of  data.  In  this  study,  daily  ETp 
was  calculated  with  the  Penman  method  using  data 
collected  at  four  locations  in  Nebraska  during  the 
1985  growing  season.  These  ETp  values  were 
compared  to  estimates  made  after  introducing 
random  and  systematic  errors  to  the  input  data. 
Errors  in  ETp  estimates  were  progressively  larger 
for  errors  introduced  into  the  wind  run,  tempera- 
ture, humidity,  and  radiation  data  leading  to  the 
conclusion  that  accuracy  and  calibration  of  humid- 
ity and  radiation  sensors  is  more  critical  than  wind 
run  and  temperature  in  the  Central  High  Plains  of 
the  U.S.  (Author's  abstract) 
W90-02225 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 
2E.  Streamflow  and  Runoff 


MODELING  BULK  ATMOSPHERIC  DRAIN- 
AGE FLOW  IN  A  VALLEY. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 
R.  J.  Dobosy. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol 
28,  No.  9,  p  936-947,  Sep  1989.  6  fig,  3  tab,  21  ref. 
Contract  DE-AC05  760R00033  between  the  DOE 
and  Oak  Ridge  Associated  Universities. 

Descriptors:  *Runoff,  'Drainage  patterns,  'Flow 
measurement,  'Model  studies,  Hydrologic  data 
collections,  Numerical  analysis,  Valleys,  Path  of 
pollutants. 

Most  simulations  of  bulk  valley-drainage  flows 
depend  heavily  on  parameterizations.  The  1984 
Atmospheric  Studies  in  Complex  Terrain 
(ASCOT)  field  experiment  in  Brush  Creek  Valley, 
Colorado,  provided  an  unprecedented  density  of 
measurements  in  a  natural  valley  of  simple  shape, 
allowing  tests  of  assumptions  and  parameteriza- 
tions developed  from  laboratory  measurements  and 
detailed  numerical  simulations.  This  paper  uses  the 
ASCOT  data  to  test  a  model  that  computes  total 
fluxes  of  mass  (volume)  and  momentum-determin- 
ing buoyant  and  pressure-gradient  forces  from 
measured  temperature  profiles,  and  parameterizing 
drag,  entrainment,  and  sidewall  and  tributary 
drainage.  Computed  divergences  of  volume  and 
momentum  flux  are  within  a  factor  of  2  of  the 
Doppler  lidar  measurements  in  Brush  Creek 
Valley.  A  major  problem  for  future  work  is  the 
treatment  of  the  interaction  between  valley  drain- 
age and  ambient  flow.  Applications  include  initial 
response  to  an  accidental  release  of  hazardous  ma- 
terials, preliminary  assessment  of  pollutant  trans- 
port in  complex  terrain,  and  parameterization  of 
drainage  patterns  too  small  to  resolve  in  mesoscale 
numerical  models.  (Shidler-PTT) 
W90-01991 


INFLUENCE  OF  WATER  QUALITY  ON  MA- 
CROINVERTEBRATE  COMMUNITY  RE- 
SPONSES TO  COPPER  IN  OUTDOOR  EXPER- 
IMENTAL STREAMS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-02032 


MODELLING  WATER  QUALITY  OF  A  RERE- 
GULATED  STREAM  BELOW  A  PEAKING  HY- 
DROPOWER  DAM. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02044 


TRICHOPTERA,  AND  EPHEMEROPTERA  AS 

INDICATORS  OF  ENVIRONMENTAL 

CHANGES     OF     THE     RHONE     RIVER     AT 

LYONS     OVER    THE     LAST    TWENTY-FIVE 

YEARS. 

Lyon-1  Univ.,  Villeurbanne  (France).  Section  of 

Freshwater  Ecology. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-02045 


COMPARISON  OF  MACROBENTHOS  IN 
BRAIDED  AND  CHANNELIZED  SECTORS  OF 
THE  DROME  RIVER,  FRANCE. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Nature  Conservation. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-02050 


RIVER    BASIN     MANAGEMENT    IN    SCOT- 
LAND. 

Clyde    River    Purification    Board.    East    Kilbride 

(Scotland). 

For   primary   bibliographic   entry   see   Field   5G. 


■v.-  •:•■  v.  ..;•.. ■ 
.■•'••'•••• 
HHflMHDMK" 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


C 


ir 

C 


W90-02087 


RIVER    BASIN    MANAGEMENT    IN    NORTH- 
ERN IRELAND. 

Department  of  the  Environment  for  Northern  Ire- 
land, Belfast.  Water  Service  -  Eastern  Div. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-02088 


BEHAVIOR  OF  THE  INSECTICIDES  DISUL- 
FOTON  AND  THIOMETON  IN  THE  RHINE 
RIVER:  A  CHEMODYNAMIC  STUDY. 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02140 


REACTIVE  IRON  TRANSPORT  IN  AN  ACIDIC 
MOUNTAIN  STREAM  IN  SUMMIT  COUNTY, 
COLORADO:  A  HYDROLOGIC  PERSPEC- 
TIVE. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-02173 


RISK      EQUIVALENT     SEASONAL     WASTE 
LOAD  ALLOCATION. 

Environmental     Protection     Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-02186 


CHANGES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  STREAM  WATER  IN  TWO  CATCH- 
MENTS IN  THE  SHENANDOAH  NATIONAL 
PARK,  VIRGINIA,  IN  RESPONSE  TO  ATMOS- 
PHERIC DEPOSITION  OF  SULFUR. 
Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02187 


SOURCES  OF  ACIDIC  STORM  FLOW  IN  AN 
APPALACHIAN  HEADWATER  STREAM. 

Pennsylvania  State  Univ.,  University  Park.   Pro- 
gram in  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02192 


SOLUTE  TRANSPORT  IN  A  STREAM-AQUI- 
FER SYSTEM:  1.  DERIVATION  OF  A  DYNAM- 
IC MODEL. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02195 


SOLUTE  TRANSPORT  IN  A  STREAM-AQUI- 
FER SYSTEM:  2.  APPLICATION  OF  MODEL 
IDENTIFICATION  TO  THE  RIVER  MURRAY. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-O2196 


LIFE  HISTORY,  ECOLOGY  AND  POPULA- 
TION STATUS  OF  MIGRATORY  BULL  TROUT 
(SALVELINUS  CONFLUENTUS)  IN  THE 
FLATHEAD  LAKE  AND  RIVER  SYSTEM, 
MONTANA. 

Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-02214 


HABITAT  FEATURES  AND  TROUT  ABUN- 
DANCE RELATIVE  TO  GRADIENT  IN  SOME 
WYOMING  STREAMS. 

I  orcsi    Service,   Fort   Collins,   CO.   Wildlife   and 

Fish  Ecology  Unit. 

I    »r  primary  bibliographic  entry  see  Field  2H. 

W90-0221S 


ABRUPT  DOWNSTREAM  FOREST  DECLINE 
FOLLOWING  RIVER  DAMMING  IN  SOITH- 
CRN  ALBERTA. 

Lethbndge   Univ.   (Alberta).   Dept.   of  Biological 

Sciences. 

For   primary   bibliographic   entry   see    Field   6G. 

W90-02236 


ALGOLOGICAL  OBSERVATIONS  IN  WATERS 
OF  BIOSPHERE  RESERVATION  'STECKBY- 
LODDERITZER  FORST'  (G.D.R.)  (ALGOLO- 
GISCHE  BEOBACHTUNGEN  IN  GEWASSERN 
DES  BIOSPHARENRESERVATES  'STECKBY- 
LODDERITZER  FORST'  (DDR)). 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
ted Therapie. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-02249 


VARIATION  IN  THE  MACROPHYTIC  BIO- 
MASS  BETWEEN  A  LENTIC  AND  A  LOTIC 
SYSTEM  IN  RELATION  TO  ABIOTIC  FAC- 
TORS. 

Bhagalpur  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02252 


BACTERIOLOGICAL  PARAMETERS  AND 
BIOMONITORING  OF  WATERS:  A  COMPARI- 
SON OF  SITES  (BAKTERIOLOGISCHE  PA- 
RAMETER UND  BIOMONITORING  VON 
GEWASSERN:  EIN  STANDORTVERGLEICH). 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
ted Therapie. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02253 


RIVER  MODELS. 

Laboratoire      National      d'Hydraulique,      Chatou 
(France). 
G.  Nicollet. 

IN:  Recent  Advances  in  Hydraulic  Physical  Mod- 
elling. Kluwer  Academic  Publishers,  Dordrecht, 
The  Netherlands.  Series  E:  Applied  Sciences- 
Volume  165,  1989.  p  39-63,  11  fig,  1  tab,  11  ref. 

Descriptors:  Stream  discharge,  *Model  studies, 
*Oil  dispersants,  *Dispersants,  'River  flow,  ♦Hy- 
draulic models,  *  Physical  models,  Mathematical 
studies,  Sediment  transport,  Mathematical  studies, 
River  beds,  Flow  profiles,  Flow  velocity,  Water 
level,  Particle  size. 

Three  main  issues  of  river  flow  models  are  related 
in  this  paper:  (1)  non-maritime  models  with  fixed 
bed;  (2)  sediment  transport  in  rivers;  and  (3)  river 
models  with  movable  bed.  Hydraulic  modeling  of 
non-maritime,  fixed  bed  rivers,  requires  consider- 
ations to  be  made  of  the  following  aspects  of  the 
model:  construction;  control  and  operation;  cali- 
bration; measurement  and  instrumentation;  flow 
velocities;  water  levels;  and  water  pressure.  The 
word  'sediment  transport'  describes  various  types 
of  phenomenon,  an  important  parameter  being  par- 
ticle size.  Experimental  observations  show  that 
small  particles  are  entirely  surrounded  by  fluid, 
they  are  said  to  move  in  suspension.  When  the  size 
of  the  particles  is  bigger,  the  turbulence  energy 
cannot  counterbalance  gravity  and  the  particles 
remain  in  the  vicinity  of  the  bed  and  move  by 
rolling,  sliding  or  jumping.  This  second  kind  of 
sediment  transport  is  commonly  referred  to  as  the 
transport  of  the  bedload.  River  models  with  mova- 
ble beds  requires  similar  considerations  to  that  of 
the  fixed  bed  model,  with  some  notable  exceptions. 
However,  construction  of  the  model,  choice  of 
movable  bed  material  for  the  model,  calibration  of 
the  model,  and  operation  and  measurement,  are 
required  for  a  successful  movable  bed  river  model. 
(See  also  W90-02358)  (Lantz-PTT) 
W90-02360 


CURRENT  AND  FUTURE  DIRECTION  OF 
THE  CORPS  OF  ENGINEERS  WATER  RE- 
SOURCES PROGRAMS. 

Corps  of  Engineers,  Washington,  DC. 


For  primary  bibliographic  entry  see  Field  6F. 

WMO-02369 


EFFECT  OF  ACKC  DESIGNATIONS  ON  PRO- 
POSED DEVELOPMEV1  IN  THE  1'tOYEAR 
FLOOD  PLAIN. 

IEP,  Inc.,  Sandwich,  MA 

For  primary  bibliographic  entry  see  Field  6F 

W90-02374 


KISSIMMEE  RIVER:  FLOODPLAIN  HARMO- 
NY IN  RESTORATION. 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-02376 


STREAM  RENOVATION:  A  NEW  APPROACH 
TO  AGRICULTURAL  FLOOD  DAMAGE  RE- 
DUCTION. 

Tennessee  Valley  Authority,  Nashville. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-02377 


TURNING  A  DITCH  BACK  INTO  A  CREEK 

Center   for   Energy   and   Environment   Research, 

San  Juan,  PR. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-02378 


INCREASING  AWARENESS  AND  UNDER- 
STANDING OF  FLOOD  HAZARD  AREAS  AND 
FLOOD  RISKS  THROUGH  PRINTED  MATE- 
RIALS TARGETED  TO  SPECIFIC  INTEREST 
GROUPS. 

Tennessee  Valley  Authority,  Knoxville. 
For  primarv  bibliographic  entry  see  Field  6F. 
W90-02379 


NOT  ALL  FLOODS  ARE  CREATED  EQUAL: 
TOWARD  A  COMPREHENSIVE  ASSESSMENT 
OF  FLASH  FLOODS  IN  THE  UNITED  STATES. 

Colorado  Univ.,  Colorado  Springs. 
E.  Gruntfest,  and  C.  J.  Huber. 
IN:   Floodplain   Harmony.   The  Natural   Hazards 
Research  and  Applications  Information  Center.  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.   1988.  p  137-143,  17  ref. 

Descriptors:  *Flash  floods.  *Flood  plain  manage- 
ment, 'Warning  systems,  'Planning,  'Flood  fore- 
casting, Case  studies,  Surveys,  Disasters,  Urban 
planning,  Dam  failure. 

Flash  floods  officially  constitute  a  small  percentage 
of  the  number  of  major  disasters;  however,  many 
communities  are  subject  to  isolated  severe  storms 
and  suffer  disastrous  effects.  An  assessment  of  na- 
tional vulnerability  to  flash  floods  is  underway.  A 
survey  of  18  early  warning  systems  from  through- 
out the  United  States  developed  by  communities  or 
regions  to  provide  protection  against  flash  floods 
or  dam  failures  indicate  that  warning  systems  are 
seen  as  a  promising  means  of  responding  to  in- 
creased vulnerability  to  flood  losses.  Three  key 
recommendations  are  a  need  for  (1)  an  understand- 
ing of  the  geographic  distribution  of  the  flash  flood 
hazard,  (2)  an  appreciation  of  how  effective  flash 
flood  warning  systems  have  been  and  can  be  ex- 
pected to  be,  and  (3)  a  set  of  illustrative  case 
studies  to  be  used  by  local  officials  in  communities 
vulnerable  to  flash  flood  problems.  The  first  step  in 
the  assessment  is  to  define  flash  floods  precisely  as 
opposed  to  slow  rise  floods.  One  of  the  primary 
reasons  that  defining  flash  floods  is  so  difficult  is 
the  complexity  of  the  flash  flood  problem,  which 
exists  in  a  wide  variety  of  locales  and  regions.  (See 
also  W90-02368)  (Fish-PTT) 
W90-02383 


EVALUATING  FLOOD  HAZARDS  ON  ALLU- 
VIAL FANS. 

Baker  (Michael),  Jr.,  Inc.,  Alexandria,  VA. 

M.  E.  Faltas. 

IN:   Floodplain   Harmony.   The   Natural   Hazards 
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esearch  and  Applications  Information  Center,  In- 
itute  of  Behavioral  Science  No.  6,  University  of 
alorado,  Boulder,  CO.  1988.  p  248-253,  4  fig,  3 
b,  6  ref 

escriptors:  'Flood  plain  management,  'Alluvial 
us,  *Flood  flow,  "Mapping,  "Mathematical 
odels,  Hydrodynamics,  Regulations,  Risks, 
ater  depth,  Flow  velocity,  Statistical  analysis, 
ow  discharge,  Discharge  frequency,  Rainfall- 
noff  relationships. 

le  technology  of  mathematically  modeling  the 
drodynamics  of  water  and  debris  flows  for  un- 
nfined  conditions  such  as  flow  on  alluvial  fans  is 
11  in  the  early  development  stage.  The  Federal 
nergency  Management  Agency  (FEMA)  has  fo- 
sed  on  formulating  a  mapping  procedure  for  the 
rpose  of  defining  the  likelihood  of  flood  hazards 

inundated  alluvial  fan  zones  to  be  used  for  flood 
mrance  purposes  and  general  flood  plain  regula- 
n,  referred  to  as  the  FEMA  alluvial  fan  method- 
3gy.  The  FEMA  methodology  utilizes  an  isorisk 
e  concept  that  relates  the  alluvial  fan  arc  width 
a  corresponding  flood  depth  and  velocity,  using 
tistical  analyses  that  relate  the  probability  of 
'en  discharges  at  the  apex  of  a  fan  to  the  proba- 
ity  of  certain  depths  and  velocities  of  flow  oc- 
rring  at  any  point  on  the  fan  below  the  apex. 
le  FEMA  methodology  provides  a  rational  uni- 
m  approach  for  identifying  potential  hazard 
as  for  undeveloped  alluvial  fans.  The  primary 
umption  in  this  methodology  is  that  the  dis- 
»rge-frequency  distribution  at  the  apex  can  be 
imated  accurately.  Fan  widths  corresponding  to 
lain  flood  hazard  zone  boundaries  are  sensitive 
the  value  of  the  skew  coefficient.  Small  hydro- 
;ic  sample  populations  derived  by  using  rainfall- 
toff  models  or  statistical  analysis  of  short-term 
»e  data,  do  not  provide  a  good  estimate  of  the 
:w;  therefore  the  sample  skew  should  be  weight- 

with  regional  skew  estimates.  (See  also  W90- 
(68)  (Fish-PTT) 
(0-02399 


SIGN  DEPTHS  AND  VELOCITIES  ON  AL- 
rVTALFANS. 

ker  (Michael),  Jr.,  Inc.,  Beaver,  PA. 

R.  Mifflin. 

:  Floodplain  Harmony.  The  Natural  Hazards 

search  and  Applications  Information  Center,  In- 

ute  of  Behavioral  Science  No.  6,  University  of 

iorado,  Boulder,  CO.  1988.  p  254-259,  2  fig,  2 

scriptors:  "Flood  plain  management,  "Flood 
ecasting,  "Water  depth,  "Flow  velocity,  "Allu- 
I  fans,  Probability  distribution,  Flood  flow, 
sign  floods,  Design  standards,  Mathematical 
lysis. 

der  Federal  Emergency  Management  Agency 
defines,  flood  depths  and  velocities  on  alluvial 
s  are  determined  by  considering  the  probability 
»  given  point  on  the  alluvial  fan  being  hit  by  a 
)d  following  an  unpredictable  path.  When  de- 
nining  a  design  depth  and  velocity,  the  size  of 

proposed  project  must  be  considered.  As  the 
a  of  the  alluvial  fan  occupied  by  the  project 
reases  the  chances  of  the  project  being  hit  by  a 
en  flood  increase.  A  methodology  has  been 
eloped  that  uses  the  size  of  the  area  at  risk  to 
ermine  design  depths  and  velocities  on  alluvial 
>.  An  example  is  given  to  illustrate  the  method- 
gy  itself  and  to  demonstrate  the  different  ways 
t  the  methodology  is  applied  for  flood  insurance 

design  purposes.  (See  also  W90-02368)  (Fish- 

0-02400 


ISFIELD,    MARYLAND    FLOOD    ALLEVI- 
ION  AND  TIDAL  DIKE  STUDY. 

:enhorne   and   O'Mara,   Inc.,   Greenbelt,   MD. 
■  primary  bibliographic  entry  see  Field  6F. 
0-02403 


PROPRIATE     PROBABILITY     DISTRIBU- 
)NS  FOR  FREEZE-UP  EVENTS. 

jhigan  Technological  Univ.,  Houghton.  Dept. 
^ivil  Engineering. 


For  primary  bibliographic  entry  see  Field  2C 
W90-02405 


MAPPING      INNOVATIONS     FOR      FLOOD- 
PLAIN  MANAGEMENT  AND  ENGINEERING. 

Dewberry  and  Davis,  Fairfax,  VA. 

For  primary  bibliographic  entry  see  Field  7C 

W90-02406 


IS  NORMAL  HIGH  WATER  REALLY 
NORMAL'. 

Greenhorne  and  O'Mara,  Inc.,  Greenbelt,  MD. 
W.  W.  Hansen. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  315-320,  3  fig,  2 
tab,  4  ref. 

Descriptors:  "Flood  plain  management,  "Water 
level,  "Reservoir  capacity,  "Flood  frequency, 
High  water  mark,  Ponds,  Lakes,  Storms,  Water 
level  fluctuations,  Bankfull  stage,  Storage  capacity, 
Rainfall,  Elevations,  Probability  distributions,  Dis- 
charge frequency,  Watershed  management,  Geor- 
gia. 

The  delineation  of  a  Special  Flood  Hazard  Area 
(SFHA)  downstream  from  a  pond,  lake,  or  reser- 
voir is  invariably  based  upon  the  lake's  being  at  its 
'normal'  operating  level  prior  to  the  occurrence  of 
the  upstream  storm  event.  In  the  last  few  years, 
however,  many  reservoirs  throughout  the  south- 
eastern U.S.  have  been  observed  to  be  well  below 
the  'usual'  level  much  more  frequently  than 
'normal.'  Under  these  circumstances,  a  storm  with 
a  frequency  in  excess  of  100-years  will  produce  less 
extensive  flooding  than  expected  due  to  higher- 
than-normal  flood  storage  capacity.  Conversely, 
storage  levels  above  'normal'  could  produce  flood- 
ing beyond  the  SFHA  even  from  a  storm  of  lesser 
severity  than  the  100-year  event.  An  analysis  of 
this  condition  is  illustrated  by  an  example  drawn 
from  a  watershed  in  Fulton  County,  Georgia.  For 
a  given  depth  of  rainfall  upstream  of  a  reservoir, 
the  extent  of  flooding  below  the  reservoir  is  affect- 
ed by  the  volume  of  flood  storage  capacity  in  the 
lake.  Both  the  depth  of  rainfall  and  the  reservoir 
water-surface  elevation  at  the  onset  of  the  storm 
have  their  own  probability  distributions,  and  the 
discharge-frequency  relation  of  the  reservoir  out- 
flow is  determined  from  the  probability  of  the 
coincidence  of  the  two  events  which  produce  a 
given  reservoir  outflow  rate.  (See  also  W90-02368) 
(Fish-PTT) 
W90-02407 


APPLICATION  OF  FLOODPLAIN  MANAGE- 
MENT BY  LOCAL  GOVERNMENT  USING  GIS 
TECHNOLOGY. 

Pinellas   Park   Water   Management   District,   FL. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-02408 


ANALYSIS  OF  A  HIGH-HAZARD  FLOOD 
ZONE. 

Love  (David  J.)  and  Associates,  Inc.,  Boulder,  CO. 
D.  J.  Love,  J.  S.  McGuire,  A.  Taylor,  and  D. 
Birch. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  330-336,  9  fie,  2 
tab,  5  ref. 

Descriptors:  "Flood  plain  management,  "Flood 
plain  zoning,  "Safety,  "Stability  analysis,  Hydrau- 
lic models,  Hazards,  Urbanization,  Floodwater, 
Flow  velocity,  Water  depth,  Regulations,  Colora- 
do. 

The  city  of  Boulder,  Colorado,  desires  to  realisti- 
cally define  high  hazard  in  the  100-year  flood  plain 
as  a  means  to  minimize  threats  to  life  and  property. 
In  quantifying  hazard,  a  Product  Number  Zone 
was  investigated  as  a  possible  compliment  to  the 
Rise  Floodway  Zone  now  used  by  many  local, 
state,  and  national  regulatory  agencies.  A  Rise 
Floodway  Zone  addresses  the  issue  of  decreased 
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conveyance  in  the  flood  plain  due  to  urbanization, 
while  a  Product  Number  Zone  deals  with  hazard 
to  human  life  due  to  the  direct  forces  of  floodwa- 
ters.  The  Product  Number  is  that  combination  of 
average  velocity  and  flood  depth  which  creates 
instability  under  given  conditions.  Considerations 
in  this  analysis  include  body  configuration,  result- 
ant hydraulic  forces,  and  footing.  The  Product 
Number  describes  an  acceptable  life  safety  hazard 
since  it  represents  a  threshold  at  which  instability 
to  humans  in  flood  waters  occur.  In  order  to  define 
a  consistent  and  defensible  regulatory  tool,  theoret- 
ical and  experimental  methods  were  used  to  ex- 
plore life  safety  in  the  floodway.  While  experiment 
has  shown  that  a  human  subject  may  be  able  to 
withstand  a  product  number  as  high  as  25,  conserv- 
ative practice  would  dictate  the  adoption  of  a 
product  number  of  four  for  regulation.  (See  also 
W90-02368)  (Fish-PTT) 
W90-02409 


FEASIBILITY  OF  PREDICTING  100-YEAR 
FLOODWAY  WIDTH  AND  DEPTH  IN  THE 
TENNESSEE  VALLEY  BY  MULTIPLE  LINEAR 
REGRESSION. 

Tennessee  Valley  Authority,  Knoxville. 
R.  H.  Mueller. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  337-342,  7  fig,  5 
ref. 

Descriptors:  "Flood  plain  management,  "Flood 
forecasting,  "Floodways,  "Regression  analysis, 
"Watershed  management,  Linear  programming, 
Flood  damage,  Water  depth,  Estimating  equations, 
Watersheds,  Variability,  Tennessee. 

One  of  the  most  serious  impediments  to  effective 
administration  of  local  flood  damage  reduction 
programs  cited  by  community  officials  and  state 
National  Flood  Insurance  Program  (NFIP)  coordi- 
nating agencies  is  the  lack  of  detailed  flood  data 
(flood  depth  and  floodway  width).  The  Tennessee 
Valley  Authority  is  making  an  effort  to  develop 
equations  for  estimating  flood  depth  and  floodway 
width  along  natural,  unobstructed  stream  reaches 
from  common  watershed  characteristics  using  mul- 
tiple linear  regression.  Results  show  that  floodway 
width  cannot  be  predicted  with  reasonable  accura- 
cy because  of  the  inherent  variability  of  floodway 
width  along  a  given  stream  reach.  The  U.S.  Geo- 
logical Survey  and  several  state  agencies  have  had 
success  developing  regional  equations  for  predict- 
ing 100-year  flood  depths.  Depth  regression  equa- 
tions adequately  cover  most  of  the  Tennessee 
Valley.  The  inherent  variability  of  floodway  width 
discourages  use  of  regional  regression  equations 
for  predicting  floodway  width.  The  need  for  an 
easy-to-use  method  for  predicting  floodway  width 
remains.  (See  also  W90-02368)  (Fish-PTT) 
W90-02410 


DISSOLUTION-RATES  IN  SPANISH  KARST 
REGIONS. 

P.  Garay,  F.  J.  Obarti,  and  I.  Morell. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  276- 
280.  1  fig,  1  tab,  14  ref. 

Descriptors:  "Geomorphology,  "Geochemistry, 
"Karst  hydrology,  "Karst,  "Geohydrology, 
"Spain,  Mathematical  analysis. 

The  variability  of  the  dissolution-rates  calculated 
in  different  types  of  karst  regions  in  Spain  was 
evaluated  using  the  formulas  of  Corbel,  and  Smith 
and  Atkinson.  The  rates  varied  between  less  than 
20  cubic  m/square  km/year  for  karst  developed 
under  semiarid  climate  to  more  than  100  cubic  m/ 
square  km/year  for  high  mountain  karst.  A  good 
lineal  correlation  between  magnitude  of  rain  and 
dissolution-rate  similar  to  that  found  by  other  in- 
vestigators worldwide  was  observed.  However, 
these  formulas  do  not  include  some  important  as- 
pects such  as  the  chemical  content  of  rainwater, 
the  Ca-Mg  ratio  of  outside  inputs,  the  porosity 
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variation,  density  and  heterogeneity  of  limestone 
and  dolomite,  precipitation-redissolution  processes 
inside  the  karst,  etc.  Therefore,  the  results  obtained 
using  these  formulas  must  be  held  only  as  order-of- 
magnitude  estimates  rather  than  actual  values.  (See 
also  W90-02444)  (Mertz-PTT) 
W90-02473 


APPLICATION  OF  FREQUENCY  AND  RISK 
IN  WATER  RESOURCES:  PROCEEDINGS  OF 
THE  INTERNATIONAL  SYMPOSIUM  ON 
FLOOD  FREQUENCY  AND  RISK  ANALYSES, 
14-17  MAY  1986,  LOUISIANA  STATE  UNIVER- 
SITY, BATON  ROUGE,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
502p. 

Descriptors:  'Flood  frequency,  *Design  floods, 
'Flood  data,  'Flood  forecasting,  'Frequency  anal- 
ysis, 'Precipitation,  'Floods,  Case  studies,  Mathe- 
matical studies,  Probabilistic  process,  Flood  con- 
trol, Flood  protection,  Rainfall,  Project  planning, 
Forecasting,  Prediction. 

The  objectives  of  this  symposium  were  (1)  to 
assess  the  current  state  of  the  art  of  flood  frequen- 
cy and  risk  analysis,  (2)  to  demonstrate  applicabil- 
ity of  flood  frequency  and  risk  models,  (3)  to 
establish  complementary  aspects  of  seemingly  dif- 
ferent models,  (4)  to  enhance  interdisciplinary 
interaction,  (5)  to  discuss  practice  of  flood  frequen- 
cy and  risk  analyses  technology  by  federal  agen- 
cies in  the  United  States,  (6)  to  discuss  research 
needs  in  frequency  and  risk  analyses,  and  (7)  to 
determine  directions  for  further  research.  This 
book  contains  seven  sections  encompassing  major 
hydrologic  applications  of  frequency  and  risk  anal- 
yses. Each  section  starts  with  an  invited  paper, 
followed  by  contributed  papers.  Beginning  with  a 
discussion  of  flood  characteristics,  the  papers  go 
on  to  discuss  design  flood,  errors  and  outliers, 
application  in  design  of  water  resources  projects, 
risk  and  reliability  analyses,  flood  damage  assess- 
ment, and  practices  of  frequency  and  risk  analysis 
by  federal  agencies  in  the  United  States.  (See  W90- 
02508  thru  W90-02544)  (Stoehr-PTT) 
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RESEARCH  NEEDS  ON  FLOOD  CHARACTER- 
ISTICS. 

Georgetown  Univ.,  Washington,  DC.  School  of 
Engineering  and  Applied  Science. 
V.  Yevjevich,  and  N.  B.  Harmancioglu. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.,  NSF  grant  85-41631.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  1-21.  5 
fig,  65  ref. 

Descriptors:  'Research  priorities,  'Floods,  'Prob- 
able maximum  precipitation,  'Precipitation,  'Esti- 
mating, Flood  control,  Flood  data,  Flood  basins. 
Rainfall-runoff  relationships,  Rainfall,  Risks,  Fre- 
quency analysis,  Maximum  probable  floods. 

Flood  risk  is  nature  related  and  can  be  changed 
only  by  changing  the  characteristics  of  floods. 
Flood  uncertainty  is  investigation  related  and  can 
be  changed  only  by  more  observation  and  investi- 
gation. The  question  to  be  answered  is  whether  or 
not  there  is  a  physical  upper  bound  to  flood  magni- 
tude. The  concept  of  probable  maximum  precipita- 
tion (PMP)  seems  to  imply  that  there  is  an  upper 
bound  to  flood  magnitude.  Flood  characteristics 
are  estimated  by  one  or  more  methods:  frequency 
curves,  transfer  of  information,  regional  data,  pa- 
leohydrology,  Bayesian  and  PMF  groups  of  meth- 
ods. The  contemporaneous  aspects  of  analysis  of 
flood  characteristics  are  related  to  reliability  of 
estimation  of  floods  of  small  exceedence  probabil- 
ities in  the  range  .1  to  .000001,  whether  there  is  an 
upper  bound  to  floods  and  whether  it  is  feasible  to 
attach  a  probability  value  to  probable  maximum 
flood  (PMF).  To  answer  these  basic  questions, 
three  investigation  are  needed:  (1)  study  of  proper- 
ties of  the  upper  tail  of  probability  distribution  of 
floods;  (2)  use  of  regional  data  for  drawing  either 
the  envelopes  of  largest  floods  or  the  curves  of 
average    largest    flood    characteristics    for    given 


sample  sizes  in  the  region,  with  probabilities  at- 
tached to  these  envelopes  or  average  curves;  and 
(3)  finding  of  the  composite  probability  of  I'M  I  by 
studying  the  aggregated  probabilities  of  random 
variables  which  are  'maximized'  in  the  process  of 
computing  PMP  and  PMF.  Flood  characteristics 
changes  with  time  due  to  changes  in  river  basins. 
The  need  exists  for  methods  of  estimation  of  flood 
characteristics  over  periods  of  lime  of  25-100 
years,  particularly  for  planning  flood  mitigation 
measures  over  an  extended  future.  (See  also  W90- 
02507)  (Author's  abstract) 
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APPLICATION  OF  PROBABLE  MAXIMUM 
FLOOD  ESTIMATES  TO  THE  DESIGN  OF 
WATER  RESOURCE  DEVELOPMENT 

PROJECTS. 

Harza  Engineering  Co.,  Chicago,  IL. 
B.  Wang. 

IN.  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  23-33.  14  ref. 

Descriptors:  'Water  resources  development, 
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graphs. 

Designs  of  most  major  dams  and  spillways  are 
based  on  probable  maximum  floods  (PMF).  When 
properly  estimated,  PMFs  provide  the  basis  for 
confident  sizing  of  spillway.  There  are,  however, 
many  factors  which  affect  the  estimation  of  a 
PMF.  In  analyzing  each  of  these  factors,  certain 
assumptions  have  to  be  made  and  subjective  judg- 
ments exercised.  The  PMF  is  estimated  by  trans- 
forming a  probable  maximum  precipitation  (PMP). 
Factors  involved  in  determining  PMP  include  crit- 
ical duration,  type  of  storm,  generalized  estimates 
for  a  specific  area,  site  specific  studies,  snowmelt, 
and  antecedent  and  subsequent  storms.  The  PMP  is 
transformed  to  a  PMF  by  the  unit  hydrograph 
method  or  by  a  simulation  method.  Before  being 
adopted  for  design  purposes,  the  reasonableness  of 
a  PMF  is  often  investigated  by  comparing  it  with 
recorded  floods.  (See  also  W90-02507)  (Stoehr- 
PTT) 
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HEAVY  RAIN  STORM  FLOODS  IN  CHINA 
AND  THEIR  ESTIMATION. 

East  China  Technical  Univ.  of  Water  Resources, 
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Four  heavy  rainstorm  systems  which  resulted  in 
extraordinary  floods  in  China  are  described.  Each 
had  its  synoptic  features  which  were  different  from 
those  of  ordinary  heavy  rainstorms.  There  is 
reason  to  believe  that  extraordinary  floods  and 
frequent  and  minor  floods  do  not  come  from  the 
same  parent  population.  In  addition,  it  is  difficult 
to  estimate  the  recurrence  interval  of  historic 
floods.  Therefore,  the  outliers  could  hardly  match 
the  ordinary  floods  even  if  the  historic  floods  were 
involved.  Closely  scrutinizing  the  features  of  the 
heavy  rain  storms,  it  was  found  that  Probable 
Maximum  Precipitation  and  Flood  (PMP  and 
PMF)  estimation  is  favorable  compared  with  that 
of  frequency  analysis.  Paleofloods  may  extend  the 
flood  series  to  as  long  as  10,000  yr.  and  provide 
objective  evidence  of  extraordinary  floods.  (See 
also  W90-02507)  (Author's  abstract) 
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BAYESIAN  IRAMLWORK  HJR  INFERENCE 
IN  FLOOD  FREQUENCY  analysis. 
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One  of  the  major  problems  facing  flood  frequency 
analysis  is  that  predictions  typically  require  ex- 
trapolation beyond  observed  flood  experience. 
Such  extrapolations  are  very  much  affected  by 
model  and  parameter  uncertainty.  This  review  re- 
flects on  the  contributions  that  Bayesian  theory  has 
made,  and  can  possibly  make,  in  managing  this 
uncertainty.  Some  of  the  issues  examined  from  a 
Bayesian  perspective  include  the  choice  of  a  flood 
distribution,  the  exploitation  of  gauged  and  historic 
site  information  possibly  affected  by  measurement 
error,  development  of  regional  models  and  the 
pooling  of  site  and  regional  information.  (See  also 
W90-02507)  (Author's  abstract) 
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DEVELOPMENT  OF  DESIGN  PROCEDURES 
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Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
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Frequency  analysis,  Statistical  analysis,  Meteoro- 
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Two  procedures  that  have  been  developed  for  the 
estimation  of  floods  of  very  low  probability  as  part 
of  the  revision  of  'Australian  Rainfall  and  Runoff, 
the  guide  to  flood  estimation  in  Australia  published 
by  the  Institution  of  Engineers,  Australia.  A  rela- 
tively simple  procedure  for  interpolation  of  floods 
between  the  1  in  100  flood  and  the  PMF  was 
developed  after  other  procedures  were  shown  to 
be  unsatisfactory  over  a  wide  range  of  Australian 
data.  Choice  between  flood  estimates  based  on 
design  rainfalls  and  flood  frequency  analyses  is  an 
important  design  decision.  Guidelines  for  this 
choice  were  developed  from  the  statistical  charac- 
teristics of  Australian  flood  and  design  rainfall 
data.  (See  also  W90-02507)  (Author's  abstract) 
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DESIGN  FLOODS  FOR  CANAFISTO  DAM. 
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logy, Precipitation,  Soil  water,  Rainfall  infiltration. 


WATER  CYCLE— Field  2 


The  process  of  estimating  the  design  flood  for  a 
large  dam  located  on  the  Cauca  River  in  equatorial 
Central  Columbia  is  described.  The  method  ap- 
plied was  to  estimate  an  exceptional  synthetic 
storm  and  consequently,  the  corresponding  hydro- 
graph.  Advantage  was  taken  of  techniques  for 
evaluating  storm  potential,  developed  for  temper- 
ate latitudes.  The  peak  flow  was  computed  as 
28,500  cu  m/sec.  Because  of  limitations  in  the 
applied  procedure  it  was  not  possible  to  assign 
probability  levels  to  this  event.  (See  also  W90- 
02507)  (Author's  abstract) 
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Experiences  accumulated  from  the  actual  design 
flood  of  more  than  eighty  thousand  reservoirs  on 
the  main  channel  of  medium  and  small  basins  is 
described.  Most  of  these  dams  are  earth  dams,  so  it 
is  not  permissible  for  the  water  to  flow  over  the 
dam.  In  China,  dam  breaks  are  rarely  due  to  the 
deviation  error  of  the  design  flood.  This  paper 
introduces  the  methods  of  design  storm,  including 
its  spatial  and  temporal  distribution,  and  the 
method  of  transformation  of  design  storm  into 
design  flood  hydrographs.  Because  the  complica- 
tions introduced  by  the  spatial  and  temporal  distri- 
bution of  design  storms  lead  to  uncertainties,  an 
empirical  method  is  preferred.  By  using  a  large 
number  of  storm  events  in  each  climatic  region  of 
China,  the  synthetic  analysis  and  regionalization  of 
storm  patterns  is  more  effective  and  reliable  for 
dam  safety.  Drainage  basins  larger  than  10,000  sq 
km  should  be  divided  into  subsystems  before  ap- 
plying empirical  methods  to  obtain  acceptable  re- 
sults. (See  also  W90-02507)  (Author's  abstract) 
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tribution. 

A  new  class  of  methods  such  as  SMEMAX  Power 
Transformation,  and  Modified  SMEMAX,  has 
been  developed  for  estimation  of  design  flood 
using  the  approach  of  transforming  the  skewed 
distribution  of  observed  data  into  normal  distribu- 
tion. It  has  been  demonstrated  that  by  these  meth- 
ods skewness  practically  in  all  cases  reduces  to  a 
value  very  near  zero,  but  in  many  cases  Kurtosis 
does  not  reduce  to  3.  To  account  for  the  effect  of 
this  residual  Kurtosis,  the  use  of  a  correction  factor 
has  been  recommended.  These  methods  do  not 
truly  transform  the  skewed  data  into  normal  distri- 
bution. The  complete  transformation  can  be 
achieved  by  a  proposed  transformation  called  Two 
Step  Power  Transformation  (TSPT),  which  is  de- 
scribed and  demonstrated  through  its  application  in 
a  large  number  of  cases.  It  is  capable  of  converting 
flood  data  of  any  degrees  of  skewness  and  kurtosis 
to  a  normal  distribution.  (See  also  W90-02507) 
(Author's  abstract) 
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The  details  of  a  study  for  estimating  flood  magni- 
tudes of  different  return  periods  for  Narmada 
Sagar  dam  in  India,  is  highlighted,  using  the  partial 
duration  series.  The  efficiencies  of  annual  and  par- 
tial flood  series  were  compared  on  the  basis  of  an 
exact  theoretical  approach  and  an  approximate  the- 
oretical approach.  On  the  basis  of  exact  theoretical 
approach  it  is  seen  that  the  partial  flood  series 
estimate  of  T  year  flood  Q(T)  always  has  a  smaller 
sampling  variance  than  that  of  the  annual  flood 
series  for  a  return  period  T  less  than  1 1  years.  For 
any  return  period  the  partial  flood  series  estimate 
of  Q(T)  has  a  smaller  sampling  variance  than 
annual  flood  series  if  the  average  number  of  peaks 
per  year  is  at  least  1.65.  On  the  basis  of  approxi- 
mate theoretical  approach,  it  is  observed  that  in  the 
range  studied  (  1.0  to  2.437)  the  sampling  variance 
of  annual  flood  series  is  smaller  than  that  of  partial 
flood  series.  (See  also  W90-02507)  (Author's  ab- 
stract) 
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Approaches,  methods,  techniques  and  steps  adopt- 
ed in  estimating  the  design  floods  for  a  reservoir 
project  having  limitations  of  data  with  respect  to 
length,  reliability  and  instrumentation,  are  dis- 
cussed. Two  approaches  of  defining  design  floods, 
the  physical  or  genetic  approach  and  the  statistical 
approach  are  considered.  The  various  steps  in 
probable  maximum  flood  (PMF)  estimation,  the 
deviations  from  standard  techniques,  the  need  for 
making  the  deviations  and  their  rationale  are  de- 
scribed. The  exercise,  carried  out  with  respect  to  a 
World  Bank  assisted  dam  project  on  the  Kharkai 
River  in  eastern  India,  serves  to  demonstrate  prac- 
tically suitable  and  theoretically  justifiable  proce- 
dures to  be  adopted  in  applying  standard  tech- 
niques in  design  flood  computation  in  a  case  where 
the  available  data  and  information  have  various 
limitations.  This  case  is  typical  in  developing  coun- 
tries and  hence  the  study  may  be  of  interest  to 
project  planners  and  designers  in  these  countries. 
(See  also  W90-02507)  (Author's  abstract) 
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In  many  engineering  activities  relating  to  floods 
one  has  to  use  a  sample  x  sub  l,...x  sub  n  of  flood 
data  along  with  a  statistical  distribution  f(x)  that 
approximately  fits  this  sample,  in  order  to  estimate 
a  particular  extreme  flood  event  x  sup  p  corre- 
sponding to  a  small  probability  of  exceedance  1-p 
(return  period  t  =  1/1-p)).  Although  one  can 
never  tell  with  certainty  what  is  the  true  form  of 
f(x)  that  represents  the  flood  population,  it  is 
common  practice  to  assume  that  one  specific  form 
applies,  and  to  estimate  its  unknown  parameters 
from  the  sample  values  x  sub  1,...  x  sub  n.  The 
precision  with  which  the  event  (or  'quantile')  x  sub 
p  is  estimated,  depends  on  the  accuracy  with 
which  the  parameters  of  f(x)  have  been  obtained. 
This  precision  can  be  quantified  by  constructing 
confidence  intervals  for  x  sub  p.  Since  these  confi- 
dence intervals  can  contain  valuable  information, 
they  should  be  calculated  with  as  much  accuracy 
as  possible.  In  hydrology,  however,  practitioners 
have  often  used  simple  but  inaccurate  methods  for 
calculating  confidence  intervals  for  x  sub  p.  Some 
relatively  simple  techniques  found  in  the  mathe- 
matical literature  can  be  used  for  calculating  confi- 
dence intervals  for  x  sub  p  that  give  more  accurate 
results  than  those  commonly  used  in  hydrology. 
Some  useful  techniques  are  described  for  obtaining 
confidence  intervals  for  the  quantiles  of  the  normal 
(log  Normal),  Pearson  (log  Pearson),  Weibull 
(Gumbel),  and  Exponential  distributions.  The 
problem  of  constructing  confidence  intervals  is 
also  discussed  for  x  sub  p  when  x  sub  p  is  estimated 
via  the  partial-duration-series  approach,  under  the 
assumption  that  the  distribution  of  the  number  of 
flood  events  arriving  in  an  arbitrary  time  interval 
(0,  t),  is  Poissonian,  and  that  of  the  magnitude  of 
flood,  is  exponential.  (See  also  W90-02507)  (Au- 
thor's abstract) 
W90-02518 


USE  OF  ADDITIONAL  HISTORICAL  INFOR- 
MATION FOR  ESTIMATION  AND  GOOD- 
NESS OF  FIT  OF  FLOOD  FREQUENCY 
MODELS. 

Laboratoire  National  d'Hydraulique,  Chatou 
(France). 

J.  Bernier,  J.  Miquel,  A.  Lebosse,  and  A.  Griffet. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  153-164,  5  fig,  3  ref. 

Descriptors:  'Historic  floods,  'Frequency  analysis, 
'Model  studies,  'Design  floods,  'Flood  frequency, 
Garonne  River,  Rhone  River,  Mathematical  stud- 
ies, River  basins,  Parametric  hydrology. 

For  a  more  reliable  estimation  of  design  floods,  it  is 
necessary  to  take  account  of  sampling  and  model 
uncertainties.  A  better  control  of  the  involved 
errors  requires  the  use  of  all  available  historical 
data.  These  data  are  essentially  the  more  or  less 
precise  estimations  of  the  few  extreme  events  ob- 
served in  the  past  before  the  regular  observation  of 
the  river.  This  information  is  integrated  in  the 
estimation  process  of  classical  parametric  models 
such  as  partial  duration  curves.  The  results  are 
associated  with  their  approximate  confidence  inter- 
vals especially  in  the  case  of  design  flood  discharge 
estimation.  These  confidence  intervals  constitute  a 
first  element  for  judging  the  quality  of  the  fit  of  the 
models.  The  importance  of  the  nonparametric  esti- 
mation of  probabilities  (sometimes  called  empirical 
frequencies)  is  emphasized  taking  into  account  ad- 
ditional historical  information  for  the  graphical 
validation  of  the  model.  The  confidence  intervals 
of  these  nonparametric  estimations  are  as  impor- 
tant as  the  previous  ones  calculated  with  the  para- 
metric models.  Both  intervals  constitute  the  basis 
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of  a  better  tool  for  choosing  the  most  adequate- 
probability  distribution  for  floods  on  the  one  hand, 
and  a  better  appraisal  of  sampling  and  model  un- 
certainties on  the  other  hand.  For  illustration  the 
methods  are  applicated  at  two  rivers,  the  Garonne 
at  Agen  and  the  Rhone  at  Serrieres,  France.  (See 
also  W90-02507)  (Author's  abstract) 
W90-02519 


EXTRAPOLATION  ERROR  IN  FLOOD  FRE- 
QUENCY ANALYSIS. 

Zakir  Husain  Engineering  Coll.,  Aligarh  (India). 
Dept.  of  Civil  Engineering. 
A.  Qadar,  and  M.  Muzzammil. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  165-174,  1  fig,  4  tab,  8  ref. 

Descriptors:  'Floods,  'Frequency  analysis, 
•Design  floods,  *Flood  data,  'Flood  frequency, 
•India,  Historic  floods,  Hydraulic  structures, 
Flood  control,  Hydraulic  design,  Catchment  areas, 
Discharge  measurement,  Discharge  frequency, 
Hydrology. 

The  frequency  analysis  of  annual  peak  flood  data 
one  of  the  widely  used  methods  for  estimating 
frequency  floods.  The  extrapolation  of  frequency 
floods  is  generally  avoided  due  to  inadequate  data 
available  for  such  studies.  An  attempt  has  been 
made  to  study  the  number  of  errors  involved  in 
extrapolation  over  sufficiently  long  periods  by 
using  short  period  series.  In  order  to  achieve  this 
aim,  flood  data  available  for  six  gaging  stations 
with  varying  catchment  areas  and  spread  over 
different  regions  of  the  country  (India)  have  been 
selected  for  study  and  analyzed  by  the  most  com- 
monly used  Gumbel's  extreme  value  distribution 
using  the  Least  Square  Method  and  the  Method  of 
Maximum  Likelihood.  It  has  been  found  that  the 
extent  of  error  in  extrapolation  does  not  increase 
appreciably  with  the  extent  of  extrapolation  but 
corresponds  to  the  error  in  selection  of  sample 
series.  In  order  to  estimate  the  frequency  floods 
within  an  error  of  +or-10%,  about  50  years  flood 
record  may  be  essential.  (See  also  W90-02507) 
(Author's  abstract) 
W90-02520 


EFFECT  OF  DISCHARGE  MEASUREMENT 
ON  THE  RESULTS  OF  FLOOD  FREQUENCY 
ANALYSIS. 

East  China  Technical  Univ.  of  Water  Resources, 
Nanjing.  Dept.  of  Hydrology. 
S.  Cong,  and  Y.  Xu. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  175-190,  2  fig,  5  tab,  10  ref. 

Descriptors:  'Discharge  measurements,  'Floods, 
'Frequency  analysis,  'Mathematical  models, 
'Error  analysis,  Simulation,  Hydrologic  data, 
Flood  data,  Flood  discharge,  China,  Statistical 
analysis,  Monte  Carlo  method. 

A  mathematical  model  of  the  discharge  measure- 
ment error  was  proposed,  verified  and  calibrated. 
On  the  basis  of  the  model,  the  theoretical  effect  of 
the  error  on  the  population  parameters  was  ana- 
lyzed by  analytical  methods  and  the  sample  effect 
of  error  on  the  results  of  frequency  analysis  was 
studied  by  a  Monte  Carlo  simulation.  Results  ob- 
tained show  that  in  the  absence  of  historical  out- 
liers, error  effects  are  small  and  may  be  neglected 
if  the  magnitude  of  the  error  is  of  ordinary  order. 
When  a  historical  outlier  is  considered,  the  results 
of  flood  flow  frequency  analysis  can  be  improved 
if  the  error  parameter  of  the  outlier  is  less  than  0.3. 
(See  also  W90-02507)  (Author's  abstract) 
W90-02521 


SOME  RESEARCHES  ON  DETERMINATION 
OF  RETURN  PERIOD  FOR  HISTORICAL 
FLOOD  IN  ANALYSIS  OF  FLOOD  FREQUEN- 
CY. 


Mid-South    Design    Institute     foi    Hydroelectric 

Project,     MWREP,     PRC.     Guitang,     Changsha, 
Hunan,  China. 
M.  Li,  and  Q.  Yang. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Kr,k  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  191-197,  2  fig,  4  ref. 

Descriptors:  'Frequency  analysis,  'Historic  floods, 
•Statistical  analysis,  'Floods,  'Design  floods, 
•Flood  frequency,  China,  Hydrology,  Risks,  Flood 
control,  Flood  damage. 

The  important  effect  of  historical  floods  on  fre- 
quency analysis  is  discussed.  The  considerable 
skewed  range  of  the  exceedance  frequency  of  high 
extraordinary  floods  may  bring  about  some  diffi- 
culties for  fitting  the  upper  part  of  the  curve  It  is 
suggested  that  the  representativeness  of  the  com- 
puted series  including  observed  and  historical  data 
be  demonstrated  through  analyzing  the  magnitude 
and  frequency  of  highly  extraordinary  floods 
which  have  occurred  from  previous  years  to  the 
present.  The  plotting  position  for  the  first  terms  in 
computing  series  should  be  calculated  by  using  the 
average  return  period  so  as  to  strengthen  the  stabil- 
ity of  the  sample.  (See  also  W90-02507)  (Author's 
abstract) 
W90-02522 


POTENTIAL  AND  APPLICATION  OF  FLOOD 
FREQUENCY  DETERMINATIONS. 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
L.  R.  Beard. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  199-205. 

Descriptors:  'Floods,  'Frequency  analysis,  'Esti- 
mating, 'Flood  frequency,  Flood  protection,  Sta- 
tistical analysis. 

Limitations  of  uncertainty  in  estimating  flood  fre- 
quencies and  means  of  minimizing  the  uncertainty 
are  discussed.  The  value  of  reducing  uncertainty 
by  improved  use  of  data  is  discussed  in  relation  to 
risk  of  future  flooding  that  cannot  be  eliminated  or 
reduced  except  by  structural  measures.  The  value 
and  uses  of  reliability  criteria  are  much  misunder- 
stood. An  arbitrary  safety  factor  is  unfeasible, 
whereas  the  concept  of  expected  probability  is  a 
logical  result  of  considering  uncertainties.  This 
concept  has  been  used  to  assess  impacts  of  uncer- 
tainties in  mean  and  variance  of  flood  values. 
When  it  can  be  extended  to  include  uncertainties  in 
higher  order  moments,  such  as  the  skew  coeffi- 
cient, light  might  be  shed  on  the  reason  why 
extreme  events  occur  that  are  far  beyond  any 
reasonable  expectation.  Applications  of  flood  fre- 
quency estimates  in  the  flood  insurance  program 
and  in  general  flood  mitigation  projects  are  dis- 
cussed. Emphasis  is  placed  on  the  most  fundamen- 
tal use  of  flood  frequency  information-assessment 
of  expected  damages  and  benefits  of  all  kinds  for 
various  alternative  programs  of  flood  management 
under  all  possible  flood  conditions.  (See  also  W90- 
02507)  (Author's  abstract) 
W90-02523 


FLOOD  ANALYSES  PERTAINING  TO  DESIGN 
OF  NUCLEAR  POWER  PLANTS. 

Stone  and  Webster  Engineering  Corp.,  Boston, 
MA. 

Y.-C.  Chang. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  207-217,  22  ref. 

Descriptors:  'Frequency  analysis,  'Flood  frequen- 
cy, 'Floods,  'Nuclear  powerplants,  'Regulations, 
Design  criteria,  Safety,  Economic  aspects. 


The  regulatory  requirerric-m   of   fl<yxl  analysis  as 
pari  of  the  lii 

plant!  is  discussed.  Flood  analyses  for  thf 
ar  power  stations  (Jamesp'/rt  and  Greene  ' 
boih  in  New  York,  and  River  B  Missis- 

sippi River  at  River  Mile  262)  which  are  represent- 
aiivc.-  of  the  coastal,  estuarine,  and  inland 
presented    The   flood   analyses   include  combina- 
tions of  events,  methodology,  and  results   I 
research  is  needed  to  balance  the  safety  and  eco- 
nomic goals  of  nuclear  power  plants    (See  also 
W90-02507)  (Author's  abstract) 
W90-02524 


SOME  APPLICATIONS  OF  FLOOD  PRE 
QUENCY  AND  RISK  INFORMATION  IN 
FOREST  MANAGEMENT. 

Francis  Marion  and  Sumter  National  forests,  P.O. 
Box  2227,  Columbia,  SC  29202. 
W.  F.  Hansen. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  219-226,  3  ref. 

Descriptors:  'Floods,  'Frequency  analysis,  'Risks, 
•Forest  management,  'Design  floods,  'Flood  fre- 
quency, Forest  hydrology,  Water  resources  devel- 
opment, Flood  plain  management,  Hydrology, 
Mathematical  studies,  Statistical  analysis. 

Floods  have  been  responsible  for  the  damage  or 
destruction  of  numerous  forest  road,  channel,  and 
water  diversion  structures.  Some  of  the  losses  are 
to  be  expected  because  it  is  too  costly  to  design  for 
all  circumstances.  Other  losses  occur  because  of 
little  or  no  flood  design,  debris  accumulations, 
slope  instability,  and  poor  awareness  and  under- 
standing of  the  problem.  Some  applications  of 
flood  frequency  and  risk  information  in  forest  land 
management,  include  the  analysis  of  data  to  deter- 
mine whether  to  install  a  culvert  or  a  bridge  on  a 
stream  in  southwest  Oregon,  the  determination  of 
culvert  spacing  needs  for  a  road  of  steep  side 
slopes,  and  in  the  design  of  other  stream  channel  or 
water  diversion  structures.  A  simple  approach  to 
refine  water  resource  records  to  meet  local  needs  is 
included  as  a  tool  to  check  other  flood  analyses  or 
provide  design  assistance.  (See  also  W90-02507) 
(Author's  abstract) 
W90-02525 


REVIEW  OF  ADVANCES  IN  RISK  AND  RELI- 
ABILITY ANALYSIS  FOR  HYDRAULIC 
STRUCTURES. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
L.  W.  Mays. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  227-262,  12  fig,  37  ref. 

Descriptors:  'Mathematical  analysis,  'Hydraulic 
structures,  'Design  floods,  'Reviews,  'Risks, 
'Stress  analysis,  Design  standards,  Hydrology,  En- 
gineering, Water  resources  development,  Strength. 

Studies  on  the  risk  and  reliability  evaluation  of 
hydraulic  structures  were  reviewed  and  research 
areas  that  need  to  be  explored  were  identified. 
Systems  to  which  these  evaluation  techniques  may 
be  applied  include  levees,  storm  sewer  systems, 
water  distribution  systems,  culverts,  etc.  Hydraulic 
uncertainties  originate  from  the  inherent  random- 
ness of  natural  hydrologic  processes  and  are  attrib- 
uted to  the  simplification  of  mathematical  models 
in  describing  natural  physical  phenomenon,  impre- 
cise dimensions  of  hydraulic  structures,  and  nonun- 
iformity  of  construction  materials.  Reliability 
measures  for  hydraulic  structures  are  dependent 
upon  the  various  types  of  uncertainties  that  exist  in 
common  hydraulic  designs.  A  review  of  static  reli- 
ability models  based  on  stress  strength  analysis 
includes  such  factors  as  risk-reliability  definitions, 
safety  factors,  the  treatment  of  hydraulic  uncer- 
tainties and  applications  of  static  reliabilitymodels. 
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Other  reliability  evaluations  include  dynamic  reli- 
ability models,  time-to-failure  analysis  of  compo- 
nent reliability,  and  system  reliability  models,  in- 
cluding fault  tree  analysis.  Two  basic  procedures 
for  optimal  reliability  optimization  would  be:(l) 
maximize  system  reliability  subject  to  cost  con- 
straints, and  (2)  minimize  cost  subject  to  reliability 
constraints.  Research  that  still  needs  to  be  under- 
taken includes  the  following:  (1)  develop  accepted 
definitions  and  measures  of  reliability  for  various 
types  of  hydraulic  structures;  (2)  develop  design 
methods  that  explicitly  generate  and  evaluate  vari- 
ous hydraulic  structure  designs  in  terms  of  their 
ultimate  importance  to  both  the  total  system  cost 
and  the  total  system  risk;  (3)  develop  methods  for 
determining  system  or  network  reliabilities  for  hy- 
draulic structures  with  many  components;  and  (4) 
develop  optimal-risk-reliability  based  models  for 
the  design  of  hydraulic  structures.  (See  also  W90- 
02507)(Stoehr-PTT) 
W90-02526 


FLOOD  RISK  EVALUATION  OF  URBAN 
RIVERS  WITH  STANDARD  EQUI-RISK 
LINES. 

Kinki  Univ.,  Higashiosaka  (Japan).  Dept.  of  Civil 
Engineering. 

T.  Etoh,  A.  Murota,  and  M.  Nakanishi. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
1-1-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  263-282,  8  fig,  2  tab,  6  ref. 

Descriptors:  *Rivers,  *Floods,  *Rainfall  intensity, 
•Flood  control,  *Risk  analysis,  *Storage,  •Statisti- 
cal analysis,  *Urban  areas,  Flood  hazard,  Predic- 
tion, Mathematical  analysis,  Design  floods. 

The  equi-risk  line  theory  for  flood  storage  facilities 
with  the  constant  release  rule  is  presented.  It  is 
extended  to  be  applicable  to  storage  facilities  with 
the  following  general  storage-release  relation:  q  = 
a  times  z  prime  to  the  p  power,  where  q  is  the 
release  discharge,  and  z  prime  the  volume  of  stored 
water.  The  release  rule  is  characterized  by  the 
value  of  p.  The  shape  parameter  of  the  equi-risk 
line  is  expressed  in  terms  of  p.  A  standard  equi-risk 
line  for  urban  flood  control  systems  is  proposed, 
which  can  be  applicable  in  common  within  a  basin 
to  calculate  the  necessary  and  sufficient  capacities 
of  any  kind  of  flood  control  facilities,  regardless  of 
their  location.  Examples  of  the  application  of  the 
standard  quasi-risk  line  in  practical  designs  include 
determining  the  current  risk  level,  developing 
counterOlans  for  further  urbanization,  estimating 
necessary  capacities  of  flood  storage  facilities,  and 
evaluating  the  benefits  of  flood  controls.  (See  also 
W90-02507)  (Stoehr-PTT) 
W90-02527 


EVALUATION  OF  FINANCIAL  RISK. 

Institute  of  Hydrology,  Wallingford  (England). 
M.  Beran. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  283-291,  2  fig,  2  tab,  3  ref. 

Descriptors:  *Risks,  'Design  floods,  'Hydrology, 
•Economic  aspects,  *Floods,  'Simulation  analysis, 
•Flood  protection,  Flooding,  Flood  control,  Stor- 
age, Data  acquisition. 

Risk  in  hydrological  design  is  often  based  on  the 
return  period  of  the  design  flood.  This  measures 
the  average  interval  between  events  and  hence 
presents  only  a  partial  picture.  A  method  of  assess- 
ing financial  risk  is  presented  which  recognizes  the 
potentially  greater  impact  of  flooding  which 
occurs  near  the  start  of  a  project's  life  or  in  prox- 
imity to  a  preceding  flood.  The  fundamental  con- 
cept is  that  of  a  flood-fighting  fund.  The  fund  starts 
with  an  initial  capital  which  in  time  accrues  inter- 
est. In  years  when  flooding  occurs  the  fund  is 
depleted  to  pay  for  agricultural  losses  caused  by 
the  inundation.  Attention  focuses  on  the  size  of  the 
capital  sum  which  will  reduce  the  risk  of  extinction 


of  the  fund  to  an  acceptable  level  within  some 
specified  design  horizon.  The  practical  utility  of 
the  method  is  illustrated  using  a  recent  UK  case 
where  floodplain  storage  was  to  be  provided  to 
alleviate  downstream  urban  flooding.  The  financial 
risk  concept  was  used  to  arrive  at  a  fair  level  of 
compensation  for  occupants  of  the  area  to  be 
flooded.  Parallels  are  drawn  with  insurance  risk 
and  the  further  applicability  of  the  technique  to 
conventional  flood  protection  schemes  is  dis- 
cussed. In  such  cases,  the  flood  risk  is  reduced  but 
at  a  price.  This  price  could  be  used  as  an  initial 
capitalization  for  a  flood  fund  and  the  implied 
financial  risk  evaluated  for  the  proposed  project. 
(See  also  W90-02507)  (Stoehr-PTT) 
W90-02528 


UNCERTAINTIES  IN  FLOOD  PLAIN  MAP- 
PING. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

B.  W.  Oegema,  and  E.  A.  McBean. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  293-303,  2  fig,  6  tab,  12  ref. 

Descriptors:  'Mapping,  'Flood  plains,  'Statistical 
analysis,  Flood  hazard,  Probability  distribution, 
Case  studies,  Discharge  measurement,  Mathemati- 
cal studies,  Hydraulic  models,  Channel  flow, 
Standard  deviation,  Hydrology,  Design  floods. 

Two  of  the  sources  of  uncertainty  associated  with 
the  delineation  of  floodplains,  those  of  estimation 
of  design  discharge  and  channel  capacity,  were 
examined  via  the  joint  probability  distribution.  The 
uncertainty  of  the  channel  capacity  is  determined 
using  first-order  uncertainty  analysis  of  Manning's 
equation.  The  variation  of  the  flow  area,  wetted 
perimeter,  and  the  friction  slope,  are  expressed  in 
terms  of  the  variances  of  vertical,  lateral,  and 
longitudinal  measurements.  The  variations  of  Man- 
ning's n  is  characterized  by  a  triangular  distribu- 
tion. The  uncertainty  information  is  used  to  derive 
confidence  limits  for  the  water  surface  elevation  of 
a  flood  of  a  given  return  period  for  a  channel.  In  a 
case  study  application  to  the  Grand  River,  Ontar- 
io, the  standard  deviation  due  to  the  two  sources  of 
error  was  estimated  as  0.50  meter.  (See  also  W90- 
02507)  (Author's  abstract) 
W90-02529 


PROJECT  RISK  CONSIDERING  SAMPLING 
UNCERTAINTIES  AND  A  FINITE  PROJECT 
OPERATION  PERIOD. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 
U.  Lall. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  305-318,  8  fig,  1  tab,  28  ref. 

Descriptors:  'Risk  analysis,  'Project  planning, 
'Flood  control,  'Flood  frequency,  'Frequency 
analysis,  'Design  floods,  Hydrology,  Flood 
hazard,  Economic  aspects,  Mathematical  studies, 
Statistical  analysis. 

The  risk  or  probability  of  failure  associated  with  a 
flood  control  project  is  a  random  variable,  even  if 
perfect  information,  rather  than  sample  estimates 
of  flood  frequency  are  used  for  the  design  process. 
Procedures  are  presented  for  the  estimation  of  the 
expected  value  of  this  risk  and  its  distribution 
where  the  flood  control  project  has  a  finite  oper- 
ation period.  Of  interest  are  both  the  variability  of 
the  flood  process  during  project  operation  and 
uncertainties  inherent  in  the  flood  frequency  esti- 
mation process.  The  traditional  design  procedure 
for  flood  control  projects  considers  a  finite  project 
operation  period,  as  far  as  the  amortization  of 
economic  values  is  concerned.  No  analysis  on  the 
likely  exceedance  of  the  design  magnitude  during 
an  actual  run  of  events  in  a  finite  duration,  is 
however  considered.  As  far  as  the  likelihoods  of 
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project  failure  are  concerned,  the  project  operation 
period  is  thus  implicitly  considered  to  be  infinite. 
Design  choices  are  likely  to  be  quite  different 
where  the  likelihood  of  project  failure  during  a 
specified  period  (over  a  certain  random  set  of 
future  events)  is  considered.  Where  a  finite  oper- 
ation period  is  considered  and  flood  frequency 
relationships  are  estimated  from  annual  maximum 
flow  records,  the  probability  of  one  or  more  excee- 
dances  of  the  design  level  is  a  function  of  the 
sample  size  for  estimation  and  the  length  of  the 
project  operation  period.  General  procedures  in  a 
Bayesian  framework  for  the  estimation  of  this 
probability  are  presented.  (See  also  W90-02507) 
(Author's  abstract) 
W90-02530 


OPTIMAL  PLANNING  OF  FLOOD  CONTROL 
SYSTEMS  BASED  ON  RISK  ANALYSES  OF 
FLOOD  INUNDATION. 

Gifu  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
T.  Kojiri,  S.  Ikebuchi,  and  T.  Hori. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  319-333,  5  fig,  4  tab,  9  ref. 

Descriptors:  'Flooding,  'Flood  control,  'Floods, 
'Planning,  'River  basins,  'Project  planning,  Hy- 
draulic structures,  Rainfall,  Simulation  analysis, 
Flow  discharge,  Case  studies,  Statistical  analysis. 

A  study  was  conducted  to  establish  the  optimal 
flood  control  system  which  would  account  for  the 
comprehensive  criteria  available  for  on  the  whole 
river  basin.  For  a  system  consisting  of  multiple 
sub-basins  and  multiple  reference  points,  the  effects 
of  flood  control  projects  on  the  flood  inundation 
probability  in  time  and  space  examined.  Project 
planning  is  divided  into  two  parts:  (1)  the  site  and 
scale  problems;  and  (2)  the  scheduling  problem. 
These  problems  are  formulated  through  the  screen- 
ing model,  the  simulation  model  and  the  sequential 
model  in  order  to  be  optimized  by  using  the  Exper- 
imental Planning  Method,  and  the  Dynamic  Pro- 
gramming, Branch-bound  Method.  (See  also  W90- 
02507)  (Author's  abstract) 
W90-02531 


APPLICATION  OF  SYSTEM  RELIABILITY 
ANALYSIS  TO  FLOOD  FORECASTING. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

C.  S.  Melching,  H.  G.  Wenzel,  and  B.  C.  Yen. 
IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  335-350,  5  fig,  1  tab,  23  ref. 

Descriptors:  'Systems  analysis,  'Flood  forecasting, 
'Model  studies,  'Rainfall-runoff  relationships, 
'Hydrologic  models,  'Statistical  analysis,  'Rain- 
fall, Flood  frequency,  Hydrology. 

The  decision  making  process  regarding  the  issu- 
ance of  flood  watches  and  warnings  often  relies  on 
the  use  of  real-time  flood  forecasting  models  for 
watersheds.  The  floods  predicted  by  these  models 
are  subject  to  uncertainties  which  may  be  signifi- 
cant for  efficient  operation  of  flood  warning  and 
preparedness  systems.  System  reliability  analysis 
offers  a  means  to  account  for  the  uncertainties  in 
the  flood  forecast  in  the  form  of  occurrence  prob- 
abilities for  any  flood  level  of  interest.  The  ad- 
vanced first-order  second  moment  (AFOSM)  reli- 
ability analysis  method  was  used  to  analyze  the 
uncertainties  in  a  rainfall-runoff  flood  frequency 
model  proposed  by  Eagleson  (1972)  and  extended 
by  Wood  (1976)  for  an  analytical  derivation  of  the 
expected  flood  exceedance  probability  considering 
parameter  uncertainty.  Comparison  of  the  results 
shows  that  the  AFOSM  method  is  a  viable,  reason- 
able, and  practical  method  useful  for  hydrologic 
problems  subject  to  uncertainties.  (See  also  W90- 
02507)  (Author's  abstract) 
W90-02532 
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STOCHASTIC  APPROACH  TO  I  I.OOD  DAM- 
AGES  ESTIMATION. 

Montreal  Unjv    ((>u< -ln-i  )   (  \  ntrc  de  Recherche  dc 

1  )<  veloppmenl  en  '  ( unique. 

P  Ouellette,  N.  i-.i  Jabi,  and  J.  Roussi  Hi 
IN:  Application  of  Frequi  ni  ,  nd  Risk  in  Water 
OUrce:  Proceedings  ol  the  Internationa!  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.   1987.  p  351-360,  3  fig,  3  tab,  6  ref. 

Descriptors:  'Stochastic  hydrology,  'Floods, 
•Flood  damage,  'Costs,  'Flood  plain  management, 
'Flood  flow,  Project  planning,  Mathematical  anal- 
ysis, Flood  control,  Economic  aspects,  Estimating, 
Hydrographs. 

Effective  flood  plain  management  requires  estima- 
tion of  the  costs  and  benefits  of  all  contemplated 
projects.  A  study  was  conducted  on  estimating  the 
benefits  of  such  schemes.  Starting  from  the  similar- 
ity between  flood  flow  and  flood  damage  time 
series,  a  probabilistic  approach  was  taken  to  flood 
damage  estimation.  A  hydroeconomic  model  was 
developed  to  assess  flood-related  damages  and  then 
a  damage  distribution  function  was  derived  by 
applying  the  theory  of  extreme  values  and  the  sum 
of  the  random  variables  to  the  estimated  damage 
series.  It  was  assumed  that  the  values  of  extreme 
damages  are  independent  and  identically  distribut- 
ed over  the  time  interval  (0,t)  of  one  year  and  one 
season  simultaneously.  The  distribution  function 
can  then  be  used  to  estimate  the  benefits  of  flood 
plain  management  projects.  The  Richelieu  River 
basin  has  been  used  for  a  numerical  application 
because  of  its  combined  rural  and  urban  character- 
istics and  the  fairly  large  amount  of  information 
acquired  through  previous  studies.  (See  also  W90- 
02507)  (Author's  abstract) 
W90-02533 


FLOOD  HAZARD  ASSESSMENT  ON  ALLUVI- 
AL FANS:  AN  EXAMINATION  OF  THE  METH- 
ODOLOGY. 

Nevada  Univ.,  Las  Vegas.  Center  for  Water  Re- 
sources Research. 
R.  H.  French. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  361-375,  2  fig,  4  tab,  24  ref. 
Department  of  Energy  Contract  DE-AC08- 
81NV10162. 

Descriptors:  'Channel  morphology,  'Flood 
damage,  'Flood  forecasting,  'Alluvial  fans, 
'Rivers,  'Flash  floods,  Channels,  Urban  areas, 
Flood  flow,  Hydraulic  engineering,  Soil  types, 
Mathematical  analysis,  Slopes,  Flow  rates,  Model 
studies. 

The  recognition  and  assessment  of  the  hazard  that 
flash  floods  can  pose  to  structures  located  on  allu- 
vial fans  is  seriously  deficient  relative  to  the  vicini- 
ty of  perennial  rivers.  With  the  development  of 
major  urban  areas  and  hazardous,  radioactive,  and 
mixed  waste  sites  on  alluvial  fans  in  the  southwest- 
ern United  States,  there  is  both  an  increasing  need 
and  interest  in  developing  rational  and  reliable 
techniques  for  assessing  the  hazards  floods  pose  to 
these  developments  and  facilities.  The  three  pri- 
mary assumptions  on  which  the  assessment  of 
flood  hazard  on  alluvial  fans  are  usually  based 
were  examined.  Of  these  three  assumptions,  two 
were  demonstrated  to  be  reasonable  based  on  a 
survey  of  the  pertinent  geologic  and  engineering 
literature  and  available  field  data  while  the  third 
assumption  which  quantifies  alluvial  channel  ge- 
ometry during  extreme  flow  events  was  shown  to 
be  invalid.  A  number  of  methods  which  may  be 
used  to  predict  alluvial  channel  geometry  are  dis- 
cussed along  with  critical  research  needs.  (See  also 
W90-02507)  (Author's  abstract) 
W90-02534 


FLOOD     DAMAGE-FREQUENCY     ANALYSIS 
OF  AN  URBANIZING  WATERSHED. 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 


N.  R.  Bhaskar. 

IN  Application  of  frequency  and  Risk  in  Water 
Resources  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.   1987.  p  377-394,  5  fig,  5  tab,  18  ref 

Descriptors:  'Flood  damage,  'Frequency  analysis, 
'Urban  watersheds,  'Urban  hydrology,  'Flood 
frequency,  'Urbanization,  Floods,  Hydrographs, 
Rainfall,  Flood  control,  Hydrology,  Land  use, 
Runoff,  Flood  plains,  Kentucky 

Urbanization  resulted  in  serious  flooding  problems 
in  the  Beargrass  Creek  basin,  which  lies  principally 
in  the  city  of  Louisville,  Kentucky.  The  watershed 
is  60.9  sq  m  in  size  with  the  South  Fork  and 
Middle  Fork  as  the  two  principal  streams  draining 
into  the  Ohio  River.  In  order  to  mitigate  the 
damage  due  to  flooding,  the  U.S.  Army  Corps  of 
Engineers,  Louisville  District  undertook  a  study  in 
1973  to  evaluate  the  existing  and  future  flood 
damage  potential  in  the  watershed.  Using  the 
Clarks  Instantaneous  Unit  Hydrograph  approach 
and  the  rainfall  events  associated  with  the  maxi- 
mum annual  flood  events  over  the  period  of  record 
(1941-1973),  a  flood-frequency  analysis  was  carried 
out  for  both  the  present  (1973)  and  future  condi- 
tions (1990).  Future  flood  conditions  were  simulat- 
ed using  projected  Unit  Hydrograph  parameter 
and  the  historical  rainfall  record.  The  year  1990 
was  selected  since  the  watershed  is  expected  to  be 
completely  urbanized  by  that  time.  Backwater  pro- 
files were  developed  using  the  Army  Corps  of 
Engineers  HEC-2  program  to  establish  flood  eleva- 
tion-frequency curves  in  selected  reaches.  Using 
this  information,  flood  damage-frequency  curves, 
both  under  existing  and  projected  conditions,  were 
derived.  In  order  to  provide  flood  protection  in  the 
Beargrass  Creek  basin,  several  structural  and  non- 
structural measures  of  flood  control  were  exam- 
ined. A  dry-bed  reservoir  located  upstream  on  the 
South  Fork,  was  recommended  as  the  best  alterna- 
tive using  a  combination  of  economic,  environmen- 
tal, technical  and  social  criteria.  A  comparison  of 
the  flood  damage-frequency  curves  under  modified 
conditions  along  the  South  Fork  due  to  the  recom- 
mended dry-bed  reservoir  with  similar  curves 
under  pre-development  conditions  is  presented. 
The  effect  of  the  reservoir  under  existing  and 
future  conditions  is  to  reduce  flood  damages.  The 
reservoir  is  more  effective  in  reducing  damages  in 
the  upstream  reaches  of  the  South  Fork.  (See  also 
W90-02507)  (Stoehr-PTT) 
W90-02535 


FLOOD  RISK  BIAS  ANALYSED  THROUGH  A 
MULTI-STATE  FLOOD  INSURANCE  MODEL. 

Victoria    Dept.    of  Water    Resources,    Armadale 

(Australia). 

For  primary  bibliographic  entry  see  Field  7C. 
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CORPS  OF  ENGINEERS  PROCEDURES  FOR 
EVALUATING  AND  MODIFYING  EXISTING 
DAMS  TO  SAFELY  ACCOMMODATE  THE 
CURRENT  INFLOW  DESIGN  FLOOD. 

Corps  of  Engineers,  Washington,  DC.  Hydraulics 

and  Hydrology  Branch. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-02537 


TVA  PRACTICE  IN  FLOOD  FREQUENCY  AND 
RISK  ANALYSIS. 

Tennessee    Valley    Authority,    Knoxville.    Flood 
Protection  Branch. 
D.  W.  Newton. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  429-438,  24  ref. 

Descriptors:  'Tennessee  Valley  Authority,  'Dams, 
'Flood  frequency,  'Historic  floods,  'Risk  assess- 
ment, 'Dam  stability,  'Frequency  analysis,  Data 
collections,  Flooding,  Nuclear  powerplants,  Flood 
plain    management,     Design    criteria,     Hydraulic 


structures,  Maximum  probable  flood 
data,  Flood  hazard 

In  carrying  out  Us  responsibilities  TVA  i 
strucled  dams  and  fossil  and  nuclear  power  plants, 
operates  and  maintains  its  dams  including  their 
safety  evaluation,  and  maintains  a  program  of 
nn  management  activities  with  communi- 
ties, industries,  and  individuals  'I  he  flood  frequen- 
cy and  risk  analysis  procedures  used  by  TVA  in 
these  activities  arc  described  Discussed  are  (I) 
TVA's  conclusions  about  the  most  accurate  meth- 
ods to  compute  flood  frequency  at  ungaged  loca- 
tions including  use  of  limited  site  histor 
data  obtained  through  TVA's  flood  documenting 
activities,  (2)  the  procedures  and  data  used  by 
TVA  to  estimate  the  probable  maximum  flood 
(PMF)  to  ensure  that  estimates  are  realistic  and 
compatible  with  meteorological  experience 
proaches  TVA  has  used  to  define  flood  frequencies 
of  extreme  events  up  to  and  including  the  PMF; 
and  (4)  risk  analysis  as  applied  by  TVA  in  commu- 
nity planning  and  dam  safety  evaluations  Recom- 
mendations as  to  additional  procedures  needed  to 
enhance  the  engineer's  capability  for  improved 
flood  frequency  and  risk  analysis  include:  <\)  a 
nationally  consistent  standard  for  determining  the 
PMF;  (2)  an  "agreed-to'  procedure  to  evaluate 
flood  probabilities  up  to  and  including  the  PMF; 
(3)  procedures  for  incorporating  into  the  design 
decision  the  economic,  social,  and  environmental 
impacts  of  dam  failure;  and  (4)  improved  proce- 
dures for  estimating  flood  frequencies  at  ungaged 
locations.  (See  also  W90-02507)  (Stoehr-PTT; 
W90-02539 


NUCLEAR  REGULATORY  COMMISSION  I  St 
OF  FLOOD  RISK  ANALYSES. 

Nuclear  Regulatory  Commission,  Washington, 
DC 

R.  G.  Wescott. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University.  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  439-441. 

Descriptors:  'Risk  assessment,  'Flood  frequency, 
'Floods,  'Nuclear  powerplants,  'Flooding,  'Reg- 
ulations, 'Nuclear  Regulatory  Commission,  Flood 
hazard,  Flood  control,  Coasts,  Maximum  probable 
floods.  Rivers. 

The  Nuclear  Regulatory  Commission  has  recog- 
nized the  potential  hazards  resulting  from  the 
flooding  of  a  commercial  nuclear  power  plant  and 
has  developed  guidance  for  use  in  determining 
flood  protection  requirements  for  all  plant  sites  and 
for  reviewing  flood  protection  aspects  of  proposed 
sites.  In  1977,  the  Systematic  Evaluation  Program 
was  initiated  and  showed  that  some  of  the  older 
plants  could  not  safely  withstand  the  Design  Basis 
Flood,  as  determined  using  current  criteria.  In 
these  cases  the  feasibility  of  using  engineered  meas- 
ures to  meet  current  flood  criteria  is  examined  as 
the  preferred  alternative.  In  cases  where  this  is 
judged  not  feasible,  probabilistic  evaluations  of 
flooding  potential  are  undertaken  with  caution. 
This  approach  is  guided  by  two  major  principles: 
(1)  to  use  as  many  independent  procedures  and/or 
data  as  possible  to  develop  an  understanding  of  the 
likely  probability  distribution  of  extreme  flooding 
at  the  site;  and  (2)  to  use  the  data  collected  to 
establish  an  upper  limit  of  probability  associated 
with  inundation.  The  NRC  has  not  established  any 
standardized  procedures  for  flood  risk  analyses. 
The  primary  goal  has  been  to  quantify  conserv- 
atively the  risk  associated  with  feasible  alternatives 
for  decreasing  the  flood  vulnerability  of  such 
plants.  (See  also  W90-02507)  (Stoehr-PTT) 
W90-02540 


FLOOD  RISK  ANALYSIS  FOR  THE  NATION- 
AL FLOOD  INSURANCE  PROGRAM. 

Federal    Insurance    Administration,    Washington, 

DC. 

B.  R.  Mrazik. 

IN:  Application  of  Frequency  and  Risk  in  Water 

Resources:  Proceedings  of  the  International  Sym- 
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posium  on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  443-453,  9  ref. 

Descriptors:  *Risk  assessment,  *Flood  hazard, 
•Flood  insurance,  'Flood  frequency,  'Frequency 
analysis,  'Flood  plain  management,  'Insurance, 
'Regulations,  'Legislation,  Land  development. 
Flood  damage,  Flooding,  Statistical  analysis, 
Flood  control,  Flood  basins,  Coastal  plains,  Na- 
tional Flood  Insurance  Program. 

Flood  frequency  and  risk  analysis  play  a  funda- 
mental role  in  the  insurance,  floodplain  manage- 
ment and  hazard  mapping  aspects  of  the  National 
Flood  Insurance  Program.  The  analytic  proce- 
dures commonly  utilized  in  flood  insurance  studies 
of  riverine  floodplains  include  flood  frequency 
analysis  for  gaged  and  ungaged  streams  and  stage- 
frequency  determinations.  Coastal  floodplain  insur- 
ance studies  include  synthetic  storm  surge  model- 
ing, statistical  analyses,  and  wave  analyses.  Con- 
sistency in  flood  frequency  estimates  over  both 
time  and  space  is  needed  to  effectively  administer 
the  Program  at  national  and  local  levels.  Enhanced 
capability  in  risk  analysis  for  flood-related  hazards 
such  as  ice  jams,  erosion,  levee  failure,  shifting 
channels,  long  term  lake  level  fluctuations,  and 
mudflows  is  also  needed  to  support  Program  oper- 
ations in  these  specialized  hazard  environments. 
(See  also  W90-02507)  (Stoehr-PTT) 
W90-02541 


NATIONAL  WEATHER  SERVICE  ROLE  IN 
FLOOD  FREQUENCY  AND  RISK  ANALYSIS. 

National   Weather    Service,    Silver   Spring,    MD. 
Water  Management  Information  Div. 
E.  M.  Hansen. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  455-461,  2  tab,  6  ref. 

Descriptors:  'Risk  assessment,  'Flood  hazard, 
'Meteorology,  'Flood  frequency,  'Frequency 
analysis,  'Probable  maximum  precipitation,  Pre- 
cipitation, Hydrology. 

The  National  Weather  Service  (NWS)  does  not 
have  a  direct  role  in  studies  concerning  flood-flow 
frequency  and  risk  analysis;  however,  it  does  take 
part  in  a  number  of  areas  that  are  of  interest  to 
such  studies.  NWS  publications  are  the  primary 
source  of  probable  maximum  precipitation  esti- 
mates and  precipitation  frequency  studies  in  the 
United  States.  In  the  Western  United  States,  Tech- 
nical Paper  No.  40  provided  only  a  broad  represen- 
tation of  the  estimated  distribution  of  frequencies. 
In  1973,  a  reanalysis  of  western  data  was  complet- 
ed and  published  in  1 1  volumes  for  the  1 1  Western 
United  States.  These  superseded  Technical  Paper 
40  for  that  region.  In  the  east,  another  study  super- 
seded Technical  paper  No.  40  for  precipitation 
frequencies  <  1  hr.  Technical  Paper  No.  40  is  still 
generally  valid  over  the  eastern  U.S.  for  durations 
>  1  hr.  Most  recently  the  NWS  has  been  involved 
in  an  evaluation  study  to  determine  the  1000-yr 
precipitation-frequency  estimates  for  selected  sites 
in  the  Eastern  U.S.  The  NWS  is  represented  on 
two  work  groups  organized  to  establish  the  state- 
of-the-art  regarding  the  feasibility  of  assigning  a 
probability  to  the  probable  maximum  flood  and  to 
determining  which  are  the  most  promising  ap- 
proaches for  research  in  determining  the  probabili- 
ty of  rare  floods.  (See  also  W90-02507)  (Stoehr- 
PTT) 
W90-02542 


ROLE  OF  FLOOD-FREQUENCY  ANALYSIS  IN 
THE  U.S.  GEOLOGICAL  SURVEY. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

W.  O.  Thomas. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.   D.   Reidel   Publishing   Company, 


Boston,  MA.  1987.  p  463-484,  4  tab,  13  ref. 

Descriptors:  'Flood  frequency,  'Frequency  analy- 
sis, 'Water  resources  development,  Hydrology, 
Data  collections,  Discharge  measurement,  Docu- 
mentation, Flood  plain  management. 

The  U.S.  Geological  Survey  (USGS)  is  involved  in 
several  flood-related  activities  as  part  of  its  mission 
to  monitor  the  Nation's  water  resources.  Tech- 
niques and  approaches  utilized  in  (1)  archiving 
flood  data,  (2)  analyzing  flood  data  at  gaging  sta- 
tions, (3)  documenting  extreme  floods,  (4)  estimat- 
ing flood-peak  discharges  at  ungaged  sites,  (5)  esti- 
mating flood-peak  depths  at  ungaged  sites,  and  (6) 
developing  flood-hazards  maps  are  described.  A 
brief  description  of  the  future  direction  of  flood- 
frequency  analysis  within  the  USGS  includes  the 
recommendation  of  using  the  generalized  least 
squares  technique  to  estimate  the  parameters  of  the 
multiple-regression  equations  in  estimating  flood 
discharge  for  ungaged  sites.  The  USGS  is  also 
advocating  an  analysis  of  the  regional  hydrology 
network  as  a  second  step  in  the  regionalization  of 
flood-flow  characteristics.  (See  also  W90-02507) 
(Stoehr-PTT) 
W90-02543 


SOME  REMARKS  ON  PRACTICE  OF  FLOOD 
FREQUENCY  AND  RISK  ANALYSIS  BY  THE 
FEDERAL  ENERGY  REGULATORY  COMMIS- 
SION. 

Federal   Energy   Regulatory   Commission,   Wash- 
ington, DC. 
C.  L.  Cooper. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses, 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  485-489. 

Descriptors:  'Floods,  'Flood  frequency,  'Fre- 
quency analysis,  'Regulations,  'Risk  assessment, 
'Flood  hazard,  'Dam  stability,  'Dams,  Safety, 
Design  floods,  Hydrographs,  Statistical  analysis, 
Flood  flow,  Design  criteria. 

The  Federal  Energy  Regulatory  Commission 
(FERC)  has  been  in  dam  safety  regulation  since 
1920.  As  of  October  1,  1985,  there  were  about 
2,050  dams  under  its  jurisdiction.  Almost  all  of  its 
spillway  inflow  design  floods  creep  higher  and 
higher  with  passing  years.  Mathematical  probabili- 
ty methods  provide  no  guidance  to  the  shape  and 
magnitude  of  the  hydrographs  of  rare  floods  which 
would  be  substantially  above  the  measured  data. 
Risk  analysis  should  include  the  probability  of 
engineering,  administrative,  or  other  human  error. 
Therefore,  the  FERC  requires  that  the  adequacy 
of  both  new  and  existing  dams  be  evaluated  by 
considering  the  hazard  potential  which  would 
result  from  failure  of  the  project  works  during 
flood  flows.  If  structural  failure  would  present  a 
hazard  to  human  life  or  cause  significant  property 
damage,  the  dam  must  withstand  the  loading  or 
overtopping  which  may  occur  from  a  flood  up  to 
the  probable  maximum  (risk  analysis  that  involves 
loss  of  life  is  not  permitted).  In  most  cases,  the  dam 
owner  is  permitted  to  use  risk  analysis,  if  the 
failure  will  not  cause  loss  of  life  or  significant 
property  damage.  (See  also  W90-02507)  (Author's 
abstract) 
W90-02544 


2F.  Groundwater 


INTRODUCTION  TO  THE  HYDROGEOCHE- 
MICAL  INVESTIGATIONS  WITHIN  THE 
INTERNATIONAL  STRIPA  PROJECT. 

Geological  Survey,  Menlo  Park,  CA. 

D.  K.  Nordstrom,  T.  Olsson,  L.  Carlsson,  and  P. 

Fritz. 

Geochimica   et   Cosmochimica   Acta  GCACAK, 

Vol  53,  No.  8,  p  1717-1726,  Aug  1989.  10  fig,  8  tab, 

23  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
'Sweden,  'Radioactive  waste  disposal,  'Radioac- 
tive springs,  'Radioactivity,  Permeability,  Radio- 
chemistry,  Mine  drainage,  Groundwater. 


Groundwater — Group  2F 

The  International  Stripa  Project  (1980-1990)  has 
sponsored  hydrogeochemical  investigations  at  sev- 
eral subsurface  drillholes  in  the  granitic  portion  of 
an  abandoned  iron  ore  mine  in  central  Sweden. 
The  purpose  has  been  to  advance  the  understand- 
ing of  geochemical  processes  in  crystalline  bedrock 
that  may  affect  the  safety  assessment  of  high-level 
radioactive  waste  repositories.  More  than  a  dozen 
investigators  have  collected  close  to  a  thousand 
water  and  gas  samples  for  chemical  and  isotopic 
analyses  to  develop  concepts  for  the  behavior  of 
solutes  in  a  granitic  repository  environment.  The 
Stripa  granite  is  highly  radioactive  and  has  provid- 
ed an  exceptional  opportunity  to  study  the  behav- 
ior of  natural  radionuclides,  especially  subsurface 
production.  Extensive  microfracturing,  low  perme- 
ability with  isolated  fracture  zones  of  high  perme- 
ability, unusual  water  chemistry,  and  a  typical 
granitic  mineral  assemblage  with  thin  veins  and 
fracture  coatings  of  calcite,  chlorite,  sericite,  epi- 
dote  and  quartz  characterize  the  site.  Preliminary 
groundwater  flow  modeling  indicates  that  the  mine 
has  perturbed  the  flow  environment  to  a  depth  of 
about  3  km  and  may  have  induced  deep  ground- 
waters to  flow  into  the  mine.  (Author's  abstract) 
W90-01967 


GROUNDWATER  CHEMISTRY  AND  WATER- 
ROCK  INTERACTIONS  AT  STRIPA. 

Geological  Survey,  Menlo  Park,  CA. 

D.  K.  Nordstrom,  J.  W.  Ball,  R.  J.  Donahoe,  and 

D.  Whittemore. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol  53,  No.  8,  p  1727-1740,  Aug  1989.  14  fig,  2  tab, 

55  ref. 

Descriptors:  'Geochemistry,  'Sweden,  'Bore- 
holes, 'Trace  elements,  Granites,  Calcium  carbon- 
ate, Sodium,  Chlorides,  Total  dissolved  solids, 
Conductivity,  Thermomechanical  stress,  Precipita- 
tion, Solubility,  Salinity,  Groundwater  chemistry. 

Groundwaters  from  near  surface  to  a  depth  of  1232 
m  in  the  Stripa  granite  have  been  sampled  and 
analyzed  for  major  and  trace  constituents.  The 
groundwater  composition  consists  of  two  general 
types:  a  typical  recharge  water  of  Ca-HC03  type 
(<300  m  depth)  and  a  deeper  Na-Ca-Cl  type 
(<700  m  depth)  of  high  pH  (8-10)  that  reaches  a 
maximum  of  1250  mg/L  in  total  dissolved  solids 
(TDS).  Intermediate  depths  show  mixtures  of  the 
two  types  that  are  highly  fracture  dependent 
rather  than  depth-dependent.  Any  borehole  can 
vary  significantly  and  erratically  in  TDS  for  either 
a  horizontal  or  vertical  direction.  The  general  tran- 
sition from  Ca-HC03  type  to  Na-Ca-Cl  type  corre- 
lates with  the  depth  profile  for  hydraulic  conduc- 
tivity that  drops  from  10  to  the  minus  8th  power 
m/s  to  10  to  the  minus  11th  power  m/s  or  lower. 
Thermomechanical  stress  (from  heater  experi- 
ments) clearly  shows  an  effect  on  the  groundwater 
composition  that  could  be  caused  by  changing 
flow  paths,  leakage  of  fluid  inclusions  or  both. 
Dissolution  and  precipitation  of  calcite,  fluorite 
and  barite,  aluminosilicate  hydrolysis,  and  addition 
of  a  saline  source  (possibly  fluid  inclusion  leakage) 
play  the  major  roles  in  defining  the  groundwater 
composition.  The  low  permeability  of  the  Stripa 
granite  has  produced  a  groundwater  composition 
that  appears  intermediate  between  the  dilute,  shal- 
low groundwaters  typical  of  recharge  in  a  crystal- 
line rock  terrain  and  the  saline  waters  and  brines 
typical  of  cratonic  shield  area  at  depth.  (Author's 
abstract) 
W90-01968 


FLUID  INCLUSIONS  IN  THE  STRIPA  GRAN- 
ITE AND  THEIR  POSSIBLE  INFLUENCE  ON 
THE  GROUNDWATER  CHEMISTRY. 

Geological  Survey,  Menlo  Park,  CA. 

D.  K.  Nordstrom,  S.  Lindblom,  R.  J.  Donahoe, 

and  C.  C.  Barton. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol  53,  No.  8,  p  1741-1755,  Aug  1989.  12  fig,  3  tab, 

55  ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Sweden,  'Geologic  fractures,  'Geologic  history, 
'Fracture  permeability,  Stripa  granite,  Salinity, 
Porosity,  Density,  Groundwater  chemistry. 
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Group  2F — Groundwater 
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Fluid  inclusions  in  quartz  and  calcite  of  the  Proter- 
ozoic  Stripa  granite,  central  Sweden,  demonstrate 
that  the  rock  and  its  fracture  fillings  have  a  com- 
plex evolutionary  history.  The  majority  of  inclu- 
sions indicate  formation  during  a  hydrothermal 
stage  following  emplacement  of  the  Stripa  pluton. 
Total  salinities  of  quartz  inclusions  range  from  0-18 
cq.wt%  NaCI  for  unfractured  rock  and  from  0-10 
eq.wt%  for  fractured  rock.  Vein  calcites  contain 
up  to  25  eq.wt%  NaCI  but  the  inclusion  size  is 
larger  and  the  population  density  is  lower.  Homog- 
enization  temperatures  are  100-150  degrees  C  for 
unfractured  rock  and  100-250  degrees  for  fractured 
rock.  Pressure  corrections,  assuming  immediate 
post-emplacement  conditions  of  2  kbar,  give  tem- 
peratures about  160  C  degrees  higher.  Measure- 
ments of  fluid-inclusion  population-densities  in 
quartz  range  from  about  10  to  the  8th  power 
inclusions/cu  cm  in  grain  quartz  to  10  to  the  9th 
power  inclusions/cu  cm  in  vein  quartz.  Residual 
porosity  from  inclusion  densities  has  been  estimat- 
ed to  be  at  least  1%  which  is  two  orders  of 
magnitude  greater  than  the  flow  porosity.  Break- 
age and  leaching  of  fluid  inclusions  is  proposed  as 
an  hypothesis  for  the  origin  of  major  solutes  (Na- 
Ca-Cl)  in  the  groundwater.  Evidence  for  the  hy- 
pothesis is  based  on:  (1)  mass  balance-only  a  small 
fraction  of  the  inclusions  need  to  leak  to  account 
for  salt  concentrations  in  the  groundwater;  (2) 
chemical  signatures-Br/Cl  ratios  of  fluid  inclusion 
leachates  (0.0101)  match  those  ratios  for  the  deep 
groundwaters  (0.0107);  (3)  leakage  mechanisms- 
microstresses  from  isostatic  rebound  or  mining  ac- 
tivities acting  on  irregular-shaped  inclusions  could 
cause  breakage  and  provide  connection  with  the 
flow  porosity;  and  (4)  experimental  studied-water 
forced  through  low  permeability  granites  leach 
significant  quantities  of  salt.  This  hypothesis  is 
consistent  with  the  available  data  although  alter- 
nate hypotheses  cannot  be  excluded.  (Author's  ab- 
stract) 
W90-01969 


DEUTERIUM,  OXYGEN-18,  AND  TRITIUM  IN 
STRIPA  GROUNDWATER. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Inst,  fuer  Hydrologie. 

H.  Moser,  M.  Wolf,  P.  Fritz,  J.  Fontes,  and  T. 

Florkowski. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol  53,  No.  8,  p  1757-1763,  Aug  1989.  5  fig,  2  tab, 

30  ref. 

Descriptors:  'Sweden,  'Deuterium,  "Oxygen  iso- 
topes, 'Geochemistry,  'Water  chemistry,  'Triti- 
um, 'Isotope  studies,  Stripa  granite,  Salinity,  Bore- 
holes, Groundwater  recharge,  Geologic  fractures, 
Aging,  Groundwater  chemistry. 

Deuterium,  Oxygen- 18  and  tritium  determinations 
show  that  groundwaters  in  the  fractures  of  the 
Stripa  granite  are  of  meteoric  origin,  not  affected 
by  secondary  isotope  effects  (evaporation  or  iso- 
tope exchange).  Deep  groundwaters  have  lower 
018  and  H2  contents  than  recent,  shallow  ground- 
waters. The  differences  are  most  likely  due  to 
recharge  during  cooler  climatic  conditions.  How- 
ever, no  age  information  can  be  derived  because 
recharge  could  have  occurred  before  the  last 
major  climatic  improvement  following  the  last 
deglaciation,  during  minor  climatic  variations 
during  the  more  recent  past,  or  could  be  the  result 
of  regional  groundwater  flow.  Low  018  contents 
are  paralleled  by  increasing  salinities  with  highest 
salinities  limited  to  a  narrow  fracture  zone  at  a 
depth  of  about  800  m  below  ground  surface.  Most 
saline  waters  sampled  appear  to  represent  mixtures 
of  a  saline  component  with  an  isotopically  depleted 
water  and  local  fresh  water.  The  presence  of 
young  groundwaters  is  indicated  by  bomb  pro- 
duced H3.  All  surface  boreholes  contain  tritium, 
indicating  residence  times  <35  years.  However, 
tritium  is  also  found  in  some  boreholes  drilled  at 
the  300  m  mine  levels  and  its  presence  may  be  due 
to  flows  induced  in  response  to  heater  tests.  Low 
but  detectable  H3  contents  (about  0.1  to  1  TU)  in 
V2  at  about  850  m  below  groundsurface  are  attrib- 
uted to  either  subsurface  production  and/or  a 
result  of  admixtures  of  small  amounts  of  recent 
water  to  old  groundwater.  (Author's  abstract) 
W90-01970 


ISOTOPE  GEOCHEMISTRY  OF  CARBON  IN 
GROUNDWATER  AT  STRIPA. 

Waterloo  Univ  (Ontario).  Dept.  of  Earth  Sciences. 

P,  Fritz,  J.  Fontes,  S.  K.  Frape,  D.  Louvat,  and  J. 

Michelot. 

Geochimica   et    Cosmochimica   Acta   GCACAK, 

Vol  53,  No.  8,  p  1765-1775,  Aug  1989.  7  fig,  2  tab, 

32  ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
•Sweden,  'Isotope  studies,  'Carbon  radioisotopes, 
'Geochemistry,  Hydrogen  ion  concentration,  Inor- 
ganic carbon,  Organic  carbon,  Water  depth,  Geo- 
logic fractures,  Stripa  granite,  Pluton,  Flow  pat- 
tern, Groundwater  chemistry. 

The  carbon  isotopic  composition  of  the  total  dis- 
solved inorganic  carbon  in  groundwater  associated 
with  a  granitic  pluton  at  Stripa  (Sweden)  reflects 
both  inorganic  and  organic  carbon  sources.  Fol- 
lowing the  uptake  of  soil  carbon-dioxide,  calcite 
dissolution  dominates  the  geochemical  evolution  of 
shallow  groundwater.  Calcite  saturation  is  reached 
at  a  depth  of  about  100  m.  In  deeper  waters 
geochemical  release  of  Ca  and  increasing  pH  cause 
calcite  precipitation.  Radiocarbon  contents  suggest 
carbon  (and  possibly  water)  ages  in  excess  of 
20,000  years  for  waters  at  300-400  m  depths.  In 
deep  groundwaters  with  enhanced  salinities  organ- 
ic carbon  is  added  to  the  dissolved  inorganic 
carbon  either  through  bacterial  activity  (e.g.  sul- 
fate reducing  bacteria)  or  the  oxidation  of  organic 
compounds  such  as  methane.  The  lowest  radiocar- 
bon contents  were  measured  at  the  300-400  meter 
levels  and  not  in  the  deepest  fluids.  The  distribu- 
tion of  C13  in  the  deep  groundwaters  suggests  the 
existence  of  well-defined  flowsystems  with  limited 
active  hydraulic  interaction.  Isotope  analyses  on 
fracture  calcites  substantiate  the  complex  geo- 
chemical history  of  the  pluton.  (Author's  abstract) 
W90-01971 


AQUEOUS  SULPHATES  FROM  THE  STRIPA 
GROUNDWATER  SYSTEM. 

Paris- 11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 
et  de  Geochemie  Isotopique. 
J.  Fontes,  P.  Fritz,  D.  Louvat,  and  J.  Michelot. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol  53,  No.  8,  p  1783-1789,  Aug  1989.  5  fig,  3  tab, 
36  ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Sweden,  'Sulfates,  'Sulfur,  Stripa  pluton,  Fallout, 
Pyrite,  Groundwater  chemistry,  Water  depth, 
Saline  water,  Geochemistry,  Sulfate  reduction. 

The  isotopic  composition  of  aqueous  sulfate  in  the 
groundwater  in  the  Stripa  pluton  reflects  the  geo- 
chemical history  of  the  groundwater  as  well  as  the 
origin  of  the  sulfur  or  sulfate.  In  shallow,  modern 
groundwater,  sulfate  originates  from  fallout  and 
the  oxidation  of  pyrite  or  other  reduced  forms  of 
sulfur.  At  intermediate  depths,  sulfate  of  surface 
origin  is  lost  through  bacterial  reduction.  The 
origin  of  sulfate  in  the  deep  and  more  saline  water 
is  not  clearly  defined  but  could  be  derived  from  a 
sedimentary  brine  which  was  subject  to  substantial 
modification  through  rock-water  interaction.  Bac- 
terial sulfate  reduction  also  occurs  locally  at  depths 
below  about  800  m.  (Author's  abstract) 
W90-01972 


NATURAL  RADIOELEMENT  SOLUTION  BY 
CIRCULATING  GROUNDWATERS  IN  THE 
STRIPA  GRANITE. 

Bath  Univ.  (England).  School  of  Chemistry. 

J.  N.  Andrews,  D.  J.  Ford,  N.  Hussain,  D.  Trivedi, 

and  M.  J.  Youngman. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol  53,  No.  8,  p  1791-1802,  Aug  1989.  2  fig,  5  tab, 

38  ref,  append. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Sweden,  'Radioactive  springs,  'Radiochemical 
analysis,  'Radioisotopes,  Uranium  radioisotopes, 
Polonium,  Radon,  Thorium,  Radium,  Stripa  gran- 
ite, Water  depth.  Geologic  fractures,  Groundwat- 
er, Leaching,  Coal  mining. 

Natural  radioelement  concentrations  in  ground- 
waters from  the  fracture  flow  regime  in  the  Stripa 


granite  were  monitored  during  the  period  1977- 
1986.  Uranium  concentrations  from  depth' 
or  less  and  in  minewaters  from  above  the  hydraulic 
sink  produced  by  the  deepest  mining  level  (4)0  m), 
range  from  10  to  90  ppb  U234/U238  activity  rati<*. 
are  characteristic  of  chemical  leaching  processes  at 
the  shallower  depths  while  at  about  350  m  ground- 
waters occur  which  have  an  additional  component 
of  U234.  At  greater  depths,  U  concentration*  are 
indicative  of  the  changed  redox  conditions  and  are 
subject  to  activity  ratio  enhancement  by  the  alpha- 
recoil  process.  Groundwater  residence  times  may 
be  estimated  from  the  rale  of  such  recoil  solution 
of  U234  in  zones  where  chemical  leaching  of  U  is 
not  active.  The  Rn222  contents  of  the  minewaters 
are  extremely  high  and  can  be  related  to  the  Rn222 
flux  from  fracture  surfaces  and  the  fracture  width. 
The  fracture  apertures  range  from  10  mm  for  the 
shallow  groundwater  zone  (Rn222  contents  < 400 
Bq/kg)  to  20  microm  for  water  from  the  deepest 
borehole  section  (Rn222  content  100  kBq/kg;.  The 
activity  ratios  Th234/U238,  Pb210/Rn222  and 
Po210/Rn222  have  been  used  to  estimate  residence 
times  for  Th,  Pb  and  Po  isotopes.  Solution  of  Ra  is 
controlled  by  chemical  rather  than  alpha-recoil 
processes  The  Ra226  content  of  the  groundwater 
increases  with  salinity  and  is  well  correlated  with 
groundwater  Ca  content.  The  Ra228/Ra226  activi- 
ty ratios  in  the  groundwaters  suggest  that  water/ 
rock  interaction  occurs  predominantly  with  the 
average  granitic  matrix  rather  than  with  highly 
uraniferous  fracture  mineralization.  The  behavior 
of  Ra,  Th  and  Po  isotopes  may  be  used  to  assess 
that  of  homologous  fission  product  and  actinide 
constituents  of  nuclear  wastes  in  groundwaters. 
(Author's  abstract) 
W90-01973 


IN  SITU  PRODUCTION  AND  MIGRATION  OF 
1129  IN  THE  STRIPA  GRANrTE,  SWEDEN. 

Arizona  Univ.,  Tucson    Dept.  of  Hydrology  and 

Water  Resources. 

J.  T.  Fabryka-Martin,  S.  N.  Davis,  D.  Elmore,  and 

P.  W.  Kubik. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  53,  No.  8,  p  1817-1823,  Aug  1989.  2  fig,  3  tab, 

33  ref.  U.S.  Department  of  Energy  Contract  W-31- 

109-ENG-38. 

Descriptors:  'Sweden,  'Water  chemistry,  'Geo- 
chemistry, 'Iodine  radioisotopes,  'Radioisotopes, 
Groundwater  chemistry,  Stripa  granite,  Geologic 
fractures,  Diffusion,  Accelerator  mass  spectrome- 
try. 

Concentrations  of  natural  1129  and  C136  in  ground- 
water from  the  Stripa  granite,  Sweden,  were  deter- 
mined by  accelerator  mass  spectrometry.  The  1129 
values  range  from  1  x  10  to  the  6th  power  to  2  x  10 
to  the  8th  power  atoms/L,  orders  of  magnitude 
greater  than  the  estimated  background  concentra- 
tion in  pre  1945  rainwater  of  2  x  10  to  the  4th 
power  atoms/L.  Expressed  as  a  ratio  1129/1172, 
values  range  from  3  x  10  to  the  minus  12th  power 
to  2  x  10  to  the  minus  10th  power,  compared  to 
about  1  x  10  to  the  minus  12th  power  in  pre  1945 
rainwater.  Ratios,  as  well  as  concentrations  gener- 
ally increase  with  sample  depth,  which  ranges 
from  360  m  to  >  1000  m  below  the  surface.  The 
accumulation  of  1129  in  the  water  is  attributed  to 
subsurface  production  by  spontaneous  fission  of 
U238  in  micro-fractures  in  the  granite  matrix  and 
subsequent  transfer  of  this  1129  by  diffusion  into 
fractures  constituting  the  flow  system  of  the  gran- 
ite. Uncertainties  in  the  spontaneous-fission  yield  at 
mass  129  and  in  the  assumption  of  steady-state 
mass  flux  prevent  quantitative  estimates  of  the  rate 
of  1129  transfer.  (Author's  abstract) 
W90-01974 


ARGON-39,     ARGON-37     AND     KRYPTON-85 
ISOTOPES  IN  STRIPA  GROUNDWATERS. 

Bern  Univ.  (Switzerland).  Physikalisches  Inst. 
H.  H.  Loosli,  B.  E.  Lehmann,  and  W.  Balderer. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  53,  No.  8,  p  1825-1829,  Aug  1989.  1  fig,  6  tab, 
12  ref. 

Descriptors:    'Water    chemistry,    'Geochemistry, 
'Sweden,  'Switzerland,  'Radioisotopes,  Ground- 
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water  chemistry,  Argon,  Krypton,  Uranium,  Stripa 
granite,  Groundwater  fractures,  Comparison  stud- 


Ar39,  Ar37  and  Kr85  activities  in  groundwater 
samples  from  three  boreholes  in  the  Stripa  granite 
were  compared  with  Rn222  activities  and  with 
data  from  a  granitic  groundwater  in  Switzerland. 
In  situ  production  rates  in  bulk  granite  and  in 
fracture  filling  minerals  were  calculated.  The 
measured  isotopes  in  groundwater  have  been  pro- 
duced by  nuclear  reactions  in  the  rock  matrix.  It 
was  reported  earlier  that  a  large  fraction  of  the  in 
situ  produced  Rn222  can  escape  to  the  water  phase 
due  to  the  unusual  microscopic  distribution  of  U 
which  seems  to  be  in  close  contact  with  the  water 
phase.  The  same  conclusion  can  be  drawn  for  Kr85 
with  escape  factors  between  5%  and  25%.  The 
Ar39  values  in  Stripa  groundwaters  are  the  highest 
measured  so  far  but  consistent  with  the  unusually 
high  neutron-flux  in  Stripa  as  compared  to  granites 
with  lower  U-contents  and  Th-contents.  The  Ar37 
concentrations  appear  to  be  quite  high,  but  since  it 
is  the  first  time  that  this  isotope  has  been  identified 
in  groundwater  the  basis  for  a  comparison  with 
different  rock  formations  is  still  too  small.  It  seems 
possible  that  calcite  fracture  fillings  in  Stripa  have 
a  major  influence  on  the  concentration  of  Ar37  in 
groundwater.  (Author's  abstract) 
W90-01975 


ATMOSPHERIC  AND  RADIOGENIC  GASES 
IN  GROUNDWATERS  FROM  THE  STRIPA 
GRANITE. 

Bath  Univ.  (England).  School  of  Chemistry. 
J.  N.  Andrews,  N.  Hussain,  and  M.  J.  Youngman. 
Geochimica  et   Cosmochimica   Acta   GCACAK 
Vol  53,  No.  8,  p  1831-1841,  Aug  1989.  4  fig,  4  tab, 
37  ref,  append. 

Descriptors:  *Water  chemistry,  *Geochemistry, 
•Sweden,  *Radioactive  dating,  Radioisotopes, 
"Helium,  Diffusion,  Groundwater  chemistry.  Geo- 
chemistry, Uranium,  Advection,  Groundwater 
fractures,  Stripa  granite,  Argon,  Gases. 

Groundwaters  from  depths  of  350  m  to  1250  m  in 
the  Stripa  granite  contain  dissolved  radiogenic  He 
in  amounts  up  to  50,000  times  that  due  to  air- 
saturation.  The  groundwater  He-contents  increase 
with  depth  and  lie  close  to  the  expected  profile  for 
He  loss  by  aqueous  diffusion  (D  =  0.032  sq  m/a). 
Measurements  on  core  samples  show  that  the  rock 
has  retained  about  10%  of  the  possible  cumulative 
radiogenic  He  and  that  this  component  is  lost  by 
matrix  diffusion  (D  =  5  x  10  to  the  minus  7th 
power/sq  m/a).  Diffusive  equilibrium  between  He 
in  fracture  fluids  and  in  the  adjacent  rock  matrix 
can  be  rapidly  established  for  the  narrow  fracture 
widths  of  the  flow  system.  A  major  loss  of  stored 
He  by  both  diffusion  and  advection  along  fluid- 
filled  fractures  is  attributed  to  the  proximity  of  a 
major  fraction  of  uranium  to  the  aqueous  flow 
system  because  of  its  deposition  within  an  intercon- 
nective  microfracture  system.  The  crustal  flux  of 
He  is  limited  by  its  diffusion  coefficient  in  the 
matrix  of  a  granitic  crust  but  may  be  supplemented 
by  transport  due  to  fluid  circulation.  The  He3/He4 
ratio  of  the  excess  He  present  in  the  Stripa  ground- 
waters, corresponds  to  that  expected  for  radio- 
genic He  production  within  the  granite.  The  Ar40/ 
Ar36  ratio  of  dissolved  Ar  shows  that  radiogenic 
Ar40  has  been  released  from  the  rock  matrix,  espe- 
cially for  groundwaters  from  greater  than  450  m 
depth.  Slow  alteration  reactions  are  the  most  prob- 
able cause  of  this  radiogenic  Ar40  release  which 
has  occurred  in  the  more  saline  groundwaters. 
Groundwater  recharge  temperatures,  estimated 
from  their  noble  gas  contents,  are  about  3  degrees 
C  lower  than  those  for  modern  shallow  ground- 
waters in  the  locality  and  are  related  to  the  stable 
isotope  composition  of  the  groundwater.  Most 
groundwater  age  measures  at  Stripa  are  the  result 
of  mixing  between  recent  recharge  waters  (<100 
a)  and  a  much  older  fracture-stored  brine.  (Au- 
thor's abstract) 
W90-01976 


Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  7B 

W90-02019 


CORRELATIONS  OF  PERMEABILITY  AND 
GRAIN  SIZE. 

Soil  Conservation  Service,  Des  Moines,  IA 

R.  G.  Shepherd. 

Ground  Water  GRWAAP,  Vol.  27,  No    5    Sep/ 

Oct  1989.  p  633-638,  3  fig,  1  tab,  45  ref. 

Descriptors:  *Permeability,  *Particle  size,  ♦Uncon- 
solidated sediments,  Regression  analysis,  Mathe- 
matical equations,  Maturity  criteria,  Dunes,  Beach- 
es, River  sediments. 

Previous  theoretical  and  empirical  investigations  of 
the  relation  between  particle  size  and  intergranular 
permeability  have  resulted  in  the  well-known  for- 
mula for  intrinsic  permeability  (k)  k  =  cd  to  the 
second  power  where  d  is  particle  diameter,  and  c  is 
a  dimensionless  constant.  Statistical  power  regres- 
sion analyses  were  performed  on  19  sets  of  pub- 
lished data  on  size  and  laboratory  permeability  of 
unconsolidated  sediments.  The  exponent  of  grain 
diameter  ranged  from  1.11  to  2.05,  but  most  values 
were  significantly  less  than  2.0.  Results  indicate 
that  the  permeability/grain  size  relation  alterna- 
tively may  be  expressed,  from  an  empirical  basis,  as 
k  =  cd  to  the  1.65  to  1.85  power.  Values  of  c  and 
the  exponent  both  generally  decrease  with  the 
decreased  textural  maturity  and  increased  indura- 
tion. From  the  data  acquired  a  generalized  graphi- 
cal functional  relation  of  grain  size  and  permeabil- 
ity was  prepared  and  the  permeability  of  a  textural- 
ly  mature  sediment  was  estimated  using  regression 
equations  with  slopes  higher  than  1.75,  and  that  of 
a  texturally  immature  sediment  using  regression 
lines  with  lower  slopes.  Using  maturity  criteria  and 
data  from  the  literature,  fields  of  permeability  for 
grain  sizes  of  dune,  beach,  and  river  sediments 
were  indicated.  (Author's  abstract) 
W90-02020 


CONJUNCTIVE  USE  OF  GEOPHYSICAL  AND 
GEOLOGICAL  DATA  IN  THE  STUDY  OF  AN 
ALLUVIAL  AQUIFER. 


PHYSICAL  CONTROL  ON  HYDROCHEMI- 
CAL  VARIABILITY  IN  THE  INNER  BLUE- 
GRASS  KARST  REGION  OF  CENTRAL  KEN- 
TUCKY. 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

B.  R.  Scanlon. 

Ground  Water  GRWAAP,  Vol.  27,  No  5  Sep/ 
Oct  1989.  p  639-646,  5  fig,  1  tab,  24  ref. 

Descriptors:  *Karst,  *Geochemistry,  *Water 
chemistry,  "Kentucky,  "Springs,  "Wells,  Calcium, 
Magnesium,  Carbonates,  Groundwater  chemistry, 
Sodium  chloride,  Seasonal  variation,  Hydraulic 
conductivity,  Dissolved  solids. 

Areal  and  temporal  variations  in  physical  and 
chemical  characteristics  of  groundwater  in  the 
Inner  Bluegrass  Karst  Region  of  central  Kentucky 
were  used  to  evaluate  physical  controls  on  hydro- 
chemical  variability.  The  karst  region  consists  of 
flat-lying  interbedded  limestones  and  shales.  Physi- 
cal attributes  of  the  aquifer  were  assessed  on  the 
basis  of  spring  discharges,  static  water  levels  in 
wells  and  pumping  tests.  Areal  and  temporal  varia- 
tion in  groundwater  chemistry  were  determined 
from  major-ion  analysis  of  water  samples  from  15 
springs  and  24  wells  over  a  17-month  period. 
Water  samples  were  divided  into  three  chemical 
types  on  the  basis  of  the  relative  concentrations  of 
the  dominate  ions:  Ca-Mg-HC03,  Na-HC03,  and 
NaCl  water.  Ca-Mg-HC03  water  was  divided  fur- 
ther on  the  basis  of  Ca/Mg  molar  ratios  into  Ca 
subtype  water  (Ca/Mg  >  6)  and  Ca-Mg  subtype 
water  (Ca/Mg  <  6).  Pumping  tests  show  that 
hydraulic  conductivities  in  zones  of  Ca-Mg-HC03 
water  are  significantly  higher  than  those  in  zones 
of  Na-HC03  and  Na-Cl  water.  There  is  no  region- 
al trend  in  the  distribution  of  these  water  types. 
Temporal  fluctuations  in  water  chemistry  correlate 
with  seasonal  fluctuations  in  recharge.  Large  scale 
seasonal  variations  in  ionic  concentrations  occur 
primarily  in  Ca  subtype  water.  Hydraulic  conduc- 
tivities, seasonal  variations  in  ionic  concentrations, 
and  TDS  suggest  that  groundwater  residence  time 
is  the  primary  control  on  the  occurrence  of  the 


Groundwater — Group  2F 

different  water  types.  Differences  in  residence  time 
are  attributed  to  the  presence  of  discontinuous, 
horizontal  shales  that  control  the  rate  and  depth  of 
active  groundwater  circulation.  (Author's  abstract) 
W90-02021 


SHAPE  FACTORS  FOR  PERMEABILITY 
TESTS  IN  BOREHOLES  AND  PIEZOMETERS. 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  de 

Genie  Mineral. 

R.  P.  Chapuis. 

Ground  Water  GRWAAP,  Vol.  27,  No    5    Sep/ 

Oct  1989.  p  647-654,  7  fig,  1  tab,  42  ref. 

Descriptors:  "Well  drilling,  "Pumping  tests,  "Aq- 
uifer testing,  "Boreholes,  "Piezometers,  "Perme- 
ability, Shape  factors,  Mathematical  equations,  In- 
jection, Hydraulic  conductivity. 

Several  sets  of  values  are  available  for  the  shape 
factor  of  the  cylindrical  injection  zone  used  to 
perform  a  field  permeability  test.  Depending  on 
the  selected  value,  the  resulting  difference  for  hy- 
draulic conductivity  may  reach  40%  for  long 
intake  zones,  and  more  than  100%  for  short  intake 
zones.  The  commonly  used  shape  factor  is  that 
given  by  Hvorslev.  Seven  other  factors  derived 
from  numerical  models  are  now  available:  they 
differ  from  Hvorslev's  factor  up  to  100%.  Three 
possible  reasons  for  the  differences  are:  (1)  inaccu- 
racies in  numerical  methods;  (2)  reference  to  a 
theoretical  equation  that  is  not  always  the  right 
one;  and  (3)  recharging  (constant  head)  or  impervi- 
ous boundaries  not  representative  of  theoretical 
ones.  Shape  factor  values  obtained  by  numerical 
methods  are  shown  to  be  more  or  less  accurate 
solutions  of  particular  cases  when  impervious  or 
recharging  boundaries  exist  close  to  the  injection 
zone.  Their  influence  upon  the  shape  factor  value 
can  be  calculated  analytically.  Analytical  shape 
factor  equations  are  given  for  a  cylindrical  injec- 
tion zone  with  either  a  pervious  or  an  impervious 
bottom.  Based  on  the  method  of  image  wells,  two 
other  equations  are  established  to  correct  the  shape 
factors  if  draining  (constant  head)  or  impervious 
layers  are  known  to  be  located  close  to  the  injec- 
tion zone.  These  equations  should  be  used  for  field 
permeability  tests  in  boreholes  or  piezometers. 
(Author's  abstract) 
W90-02022 


NUMERICAL  IDENTIFICATION  OF  PARAM- 
ETERS IN  LEAKY  AQUIFERS. 

National   Chiao  Tung  Univ.,   Hsinchu  (Taiwan). 

Dept.  of  Civil  Engineering. 

H.  D.  Yeh,  and  H.  Y.  Han. 

Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 

Oct  1989.  p  655-663,  6  fig,  3  tab,  25  ref. 

Descriptors:  "Groundwater  movement,  "Aquifers, 
"Leaky  aquifers,  "Pumping  tests,  Storage,  Draw- 
down, Hantush  formula,  Jacob  formula,  Newton 
method,  Graphical  methods,  Mathematical  analy- 
sis. 

A  method  using  the  nonlinear  least-squares  and 
finite  difference  Newton's  method  is  presented  to 
identify  the  parameters  from  pumping  tests  in  ho- 
mogeneous and  isotropic  leaky  aquifers  both  for 
situations  with  and  without  storage  effects  in  the 
aquitard.  Based  on  the  least-squares  approach,  the 
sum  of  the  differences  between  the  observed  draw- 
downs and  predicted  drawdowns  using  the  esti- 
mated parameters  is  minimized.  The  finite-differ- 
ence Newtown's  method  is  used  to  solve  the 
system  of  nonlinear  least-squares  equations  for  the 
unknown  aquifer  parameters.  Comparisons  of  the 
results  among  the  proposed  method,  graphical 
method,  and  sensitivity  analysis  method  when  ana- 
lyzing various  data  indicate  that  the  parameters 
estimated  by  the  proposed  method  using  the  Han- 
tush and  Jacob  formula  produce  the  least  predic- 
tion error  and  best  fit  for  Sridharan's  pumping 
data.  The  proposed  method  has  the  merit  of  good 
accuracy  and  quick  convergence  from  some  initial 
guesses.  (Author's  abstract) 
W90-02023 
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DISSIM1LATORY  NITRATK  REDUCTION  IN 
A  WASTE-WATER  CONTAMINATED  AQUI- 
FER. 

STS  Consultants  Ltd.,  Minneapolis,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02024 


MODELING  TRANSPORT  OF  A  DEGRAD- 
ABLE  CHEMICAL  AND  ITS  METABOLITES 
IN  THE  UNSATURATED  ZONE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

U.  S.  Tim,  and  S.  Mostaghimi. 
Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 
Oct  1989.  p  672-689,  3  fig,  1  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Unsaturated  zone,  'Pesticides,  'Biodegrada- 
tion,  *Soil  water,  'Soil  contamination,  Mathemati- 
cal models,  Pesticides,  Convective  transport,  Hy- 
drodynamic  dispersion,  Ionic  exchange,  Biological 
degradation,  Hydrolysis,  Isotherms,  Aldicarb,  Al- 
dicarb  sulfoxide. 

A  mathematical  model  for  transport  and  transfor- 
mation of  a  pesticide  and  its  metabolites  in  the  soil 
is  presented.  Mechanisms  for  convective-transport, 
hydrodynamic  dispersion,  ionic  exchange,  biologi- 
cal degradation,  and  hydrolysis  are  accounted  for 
in  the  mathematical  formulation.  The  major  as- 
sumptions used  in  developing  the  model  include: 
flow  in  the  soil  is  in  the  vertical  direction  and  one- 
dimensional;  soil  system  is  homogeneous  and  iso- 
tropic; volumetric  water  content  and  Darcy's  flux 
are  constant  in  time  and  space;  and  a  linear  reversi- 
ble Freundlich  isotherm  describes  the  concentra- 
tions in  the  aqueous  and  adsorbed  phases.  The 
applicability  and  potential  of  the  model  are  demon- 
strated by  predicting  the  transport  and  transforma- 
tion of  aldicarb  (a  nematicide  of  agricultural  sig- 
nificance) and  its  metabolite,  aldicarb  sulfoxide,  in 
the  soil.  This  model  may  prove  useful  for:  (1) 
predicting  the  movement  of  various  chemicals 
such  as  fungicides,  nitrogen  fertilizers,  and  radion- 
uclides in  the  soil  for  a  better  understanding  and 
estimation  of  different  mechanisms  affecting  their 
transport;  (2)  determining  transport  parameters 
such  as  dispersion  coefficients  from  measured  labo- 
ratory or  field  data  and  offer  a  most  useful  means 
for  an  initial  estimation  of  order  of  magnitude  of 
the  extent  of  groundwater  contamination  by  organ- 
ic compounds;  and  (3)  verifying  the  accuracy  of 
numerical  models  used  for  predicting  chemical 
transport  in  the  subsurface.  (Author's  abstract) 
W90-02025 


USE  OF  GEOPHYSICAL  LOGS  TO  ESTIMATE 
WATER  QUALITY  OF  BASAL  PENNSYLVA- 
NIAN  SANDSTONES,  SOUTHWESTERN  ILLI- 
NOIS. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
V.  L.  Poole,  K.  Cartwright,  and  D.  Leap. 
Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 
Oct  1989.  p  682-688,  10  fig,  14  ref. 

Descriptors:  'Borehole  geophysics,  'Electrical 
well  logging,  'Illinois,  'Aquifers,  'Groundwater 
quality,  'Groundwater  reservoirs,  Dissolved 
solids,  Sandstone  aquifers,  Hydrologic  data,  Poros- 
ity, Permeability,  Potable  water,  Pennsylvanian 
sandstone,  Calcium,  Magnesium,  Bicarbonates, 
Sulfates,  Chlorides,  Sodium. 

Freshwater  is  found  at  depths  up  to  1,000  ft  in 
basal  Pennsylvanian  sandstone  aquifers  along  the 
southern  margin  of  the  Illinois  Basin.  These 
aquifers,  though  not  highly  productive,  represent  a 
significant  potential  source  of  groundwater  in  a 
region  of  very  limited  groundwater  supplies.  A 
pilot  study  was  undertaken  in  southwestern  Illinois 
using  geophysical  logs  and  limited  hydrologic  data 
to  evaluate  the  potential  of  these  aquifers.  Water 
quality,  porosity,  and  permeability  were  estimated 
from  the  geophysical  logs;  these  data  were  then 
used  in  conjunction  with  data  from  aquifer  per- 
formance tests  to  delineate  a  zone  of  potable  water. 
The  data  indicate  the  total  dissolved  solids  increase 
to  the  northeast  away  from  the  outcrop  area  of  the 
Pennsylvanian  sandstones,  and  fresher  water  tends 
to  trend  northeasterly  along  paleochannels  cut  into 
Mississippian  deltaic  rocks  and   filled   with  high- 


permeability  Pennsylvanian  sandstones  Water 
quality  changes  along  these  trends  from  predomi- 
nantly calcium-magnesium-bicarbonate-sulfate 
water  near  the  recharge  areas  to  sodium-calcium- 
bicarbonate-chloride  water  to  the  northeast  The 
fresher  water  containing  less  than  lOOOppm  TDS 
sits  as  a  wedge-shaped  lens  extending  between 
formation  water  of  poorer  quality  northeast  from 
the  outcrop  area.  Changes  in  water  type  and  TDS 
concentration  with  distance  from  the  outcrop  area 
are  an  expression  of  water  residence  time  within 
the  aquifer.  (Author's  abstract) 
W90-02026 


GEOCHEMICAL  COMPARISON  OF  GROUND 
WATER  IN  AREAS  OF  NEW  ENGLAND,  NEW 
YORK,  AND  PENNSYLVANIA. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

R.  J.  Rogers. 

Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 

Oct  1989.  p  690-712,  9  fig,  4  tab,  48  ref. 

Descriptors:  'Geochemistry,  'New  York,  'Penn- 
sylvania, 'New  England,  'Groundwater  reser- 
voirs, 'Aquifers,  Feldspathic  rock,  Carbonate 
rocks,  Terrigenous  sedimentary  rock,  Carbon  diox- 
ide, Glacial  drift,  Minerals. 

The  groundwater  geochemistry  of  glacial  drift  and 
bedrock  of  selected  areas  of  New  England,  New 
York,  and  Pennsylvania  differs  considerably 
among  the  areas  as  a  result  of  differences  in  bed- 
rock geology.  The  New  England  study  area  is 
underlain  primarily  by  feldspathic  rock,  large  areas 
of  New  York  are  underlain  primarily  by  carbonate 
and  terrigenous  sedimentary  rock  and  some  eva- 
porite  deposits,  and  glaciated  areas  of  Pennsylvania 
are  underlain  primarily  by  clastic  sedimentary  rock 
with  minor  carbonate  rocks.  Mean  concentrations 
of  most  solutes  are  greatest  in  the  New  York  area 
and  least  in  the  New  England  area.  In  New  Eng- 
land, the  groundwater  geochemistry  with  results 
mainly  from  the  reaction  of  C02-charged  water 
with  feldspar  and  other  primary  silicates.  Water  in 
the  New  England  bedrock  is  more  highly  evolved 
geochemically  than  water  in  the  drift,  presumably 
as  a  result  of  its  longer  residence  time.  In  the  New 
York  area,  the  geochemistry  of  water  in  both  types 
of  aquifers  results  mainly  from  carbonate-mineral 
dissolution.  Water  in  most  glacial  drift  and  bedrock 
is  saturated  with  respect  to  calcite.  In  some  parts 
of  New  York,  the  dissolution  of  evaporite  minerals 
has  a  marked  effect  on  the  water  chemistry  of  the 
bedrock.  In  most  of  the  Pennsylvania  area,  the 
geochemistry  of  water  in  both  types  of  aquifers 
indicates  that,  although  carbonate  minerals  are  the 
principal  reactants,  their  influence  on  water  chem- 
istry is  less  than  in  New  York.  In  parts  of  Pennsyl- 
vania, chemical  differences  between  groundwater 
from  drift  and  groundwater  from  bedrock  are  at- 
tributed to  a  higher  proportion  of  reactive  minerals 
in  the  drift  than  in  the  local  bedrock  as  a  result  of 
glacial  transport.  (Author's  abstract) 
W90-02027 


SLUG  TEST   PACKER   FOR   FIVE-CENTIME- 
TER (TWO-INCH)  WELLS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Groundwater  Contamination  Section. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02028 


EFFECTS  OF  SITE  VARIATIONS  ON  SUBSUR- 
FACE BIODEGRADATION  POTENTIAL. 

CH2M/Hill,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  5B. 
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GEOLOGY  AND  HYDROLOGY  OF  THE  DEEP 
SUBSURFACE  MICROBIOLOGY  SAMPLING 
SITES  AT  THE  SAVANNAH  RIVER  PLANT, 
SOUTH  CAROLINA. 

Furman  Univ.,  Greenville,  SC.  Dept.  of  Geology. 
K.  A.  Sargent,  and  C.  B.  Fliermans. 
Geomicrobiology  Journal  GEJODG,  Vol.  7,  No. 
1/2,  p  3-13,  1989.  2  fig,  12  ref.  DOE  Grants  DE- 
AC09-76SR0O001  and  DE-FG05-ER60606. 


Descriptors  'Geohydrology,  'Water  pollution 
treatment,  'Microorganisms,  'Aquifers.  'Ground- 
water  pollution,  'Path  of  pollutants,  'Geology, 
•Hydrology,  History,  Subsurface  sampling,  Bore- 
holes. Hiorestoration,  South  Carolina 

Groundwater  resources  in  the  United  Slates  are  in 
great  jeopardy  due  to  human  contamination.  The 
presence  of  a  significant  microflora  in  the  deep 
subsurface  has  enormous  implications  for  in  situ 
bioremediation  or  biotransformations  of  toxicants 
in  contaminated  aquifers  and  deep  unstaturated 
sediments.  In  order  to  provide  fundamental  infor- 
mation on  the  geology  and  hydrology  of  the  deep 
subsurface  microbiological  sampling  sites  at  the 
Savannah  River  Plant  (a  768  sq  km  restricted- 
access  facility  near  Aiken,  South  Carolina),  subsur- 
face sediment  samples  were  collected  from  bore- 
holes being  drilled  at  the  plant,  and  the  geological 
history  of  the  area  was  reviewed.  There  are  three 
hypotheses  as  to  how  the  microorganisms  became 
associated  with  the  sediments  at  the  Savannah 
River  Plant:  (1)  the  organisms  could  have  been 
displaced  during  weathering  and  then  carried  to 
the  groundwater  table  by  surface  water  percolat- 
ing downward;  (2)  the  organisms  may  have  been 
transported  to  their  present  locations  by  ground- 
water percolating  into  the  aquifers  from  their  re- 
charge areas;  or  (3)  microorganisms  were  intro- 
duced into  the  sediments  during  deposition  and 
have  a  long  history  of  isolation.  The  documenta- 
tion of  active  bacterial  communities  at  depth  estab- 
lishes the  potential  for  in  situ  biorestoration  of 
aquifers.  The  ability  of  these  bacteria  to  grow  on  a 
variety  of  media  and  to  utilize  a  wide  range  of 
carbon  sources  suggest  the  possibility  that  the  or- 
ganisms could  be  stimulated  in  situ  and  their  degra- 
dative  capacities  enhanced  for  the  complete  biode- 
gradation  or  detoxification  of  some  hazardous 
wastes.  (White-Reimer-PTT) 
W90-02118 


DISTRIBUTION  OF  AEROBIC  BACTERIA, 
PROTOZOA,  ALGAE,  AND  FUNGI  IN  DEEP 
SUBSURFACE  SEDIMENTS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Microbiology. 
J.  L.  Sinclair,  and  W.  C.  Ghiorse. 
Geomicrobiology  Journal  GEJODG,  Vol.  7,  No. 
1/2,  p  15-31,  1989.  3  fig,  4  tab,  37  ref.  DOE  Grant 
DE-FG02-86ER6O47. 

Descriptors:  'Sediment  analysis,  'Soil  profiles, 
'Groundwater  pollution,  'Microorganisms,  Algae, 
Protozoa,  Bacteria,  Fungi,  South  Carolina,  Bore- 
holes, Hydrogen  ion  concentration,  Diversity, 
Clays,  Sand,  Metals. 

The  distribution  of  microorganisms  in  deep  subsur- 
face profiles  was  determined  at  three  sites  at  the 
Savannah  River  Plant,  Aiken,  South  Carolina.  Ac- 
ridine  orange  direct  counts  (AODC)  of  bacteria 
were  highest  in  surface  soil  samples  and  declined 
to  the  10  to  the  sixth  power  to  10  to  the  seventh 
power/gram  range  in  the  subsurface,  but  then  did 
not  decline  further  with  depth.  In  the  subsurface. 
AODC  values  varied  from  layer  to  layer,  the  high- 
est being  found  in  samples  from  sandy  aquifer 
formations  and  the  lowest  in  clayey  interned 
layers.  Sandy  aquifer  sediments  also  contained  the 
highest  numbers  of  viable  bacteria  as  determined 
by  aerobic  spread  plate  counts  (CFU)  on  a  dilute 
heterotrophic  medium.  In  some  of  these  samples 
bacterial  CFU  values  approached  100%  of  the 
AODC  values.  Viable  protozoa  (amoebae  and  flag- 
ellates, but  no  ciliates)  were  found  in  samples  with 
high  bacteria  CFU  values.  A  variety  of  green 
algae,  phytoflagellates,  diatoms,  and  a  few  cyano- 
bacteria  were  found  at  low  population  densities  in 
samples  from  two  of  the  three  boreholes.  Low 
numbers  of  fungi  were  evenly  distributed  through- 
out the  profiles  at  all  three  sites.  Microbial  popula- 
tion density  estimates  correlated  positively  with 
sand  content  and  pore-water  pH,  and  negatively 
with  clay  content  and  pore-water  metal  concentra- 
tion. A  large  diversity  of  prokaryotic  and  eukaryo- 
tic  microorganisms  was  found  in  samples  with  high 
population  densities.  A  survey  of  bacterial  strains 
isolated  from  subsurface  samples  revealed  associa- 
tions of  gram-positive  bacteria  with  high  clay  sedi- 
ments and  gram-negative  bacteria  with  sandy  sedi- 
ments.  The  ability   to  deposit   lipophilic   storage 
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material  (presumably  poly-b-hydroxybutyrate)  was 
found  in  a  high  proportion  of  isolates  from  sandy 
sediments,  but  only   rarely  in  isolates  from  high 
clay  sediments.  (Author's  abstract) 
W90-02119 


NUMBERS,  DIVERSITY,  AND  MORPHOLOG- 
ICAL CHARACTERISTICS  OF  AEROBIC,  CHE- 
MOHETEROTROPHIC  BACTERIA  IN  DEEP 
SUBSURFACE  SEDIMENTS  FROM  A  SITE  IN 
SOUTH  CAROLINA. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 
D.  L.  Balkwill. 

Geomicrobiology  Journal  GEJODG,  Vol  7  No 
1/2,  p  33-52,  1989.  2  fig,  5  tab,  36  ref.  DOE  Grants 
DE-FG05-86ER-60478  and  DE-FG05-88ER- 
60685. 

Descriptors:  *Bacteria,  *Sediment  analysis,  South 
Carolina,  Aerobic  bacteria,  Chemoheterotrophic 
bacteria,  Mesophilic  bacteria,  Psychrophilic  bacte- 
ria, Thermophilic  bacteria,  Microflora,  Diversity. 

The  aerobic,  chemoheterotrophic  bacteria  indige- 
nous to  deep  aquifer  and  other  subsurface  sedi- 
ments (depths  to  265  m)  at  a  site  in  South  Carolina 
were   characterized   by   direct   microscopy,    enu- 
meration of  viable  cells,  analysis  of  colony  mor- 
phologies on  plates,  and  analysis  of  cell  morpholo- 
gies  of  isolated   strains.    Substantial    numbers   of 
viable  bacteria  (10  to  the  fifth  power-ten  to  the 
eighth  power/g)  were  present  in  all  transmissive, 
aquifer  sediments,  and  their  numbers  did  not  de- 
crease with  depth.   Fewer  bacteria  (<10  to  the 
third  power/g)  were  detected  in  nontransmissive, 
confining  layers.  The  highest  viable  counts  were 
obtained  on  dilute  media,  but  10-50%  of  the  bacte- 
ria in  most  aquifer  sediments  also  grew  rapidly  on 
concentrated,    nutrient-rich    media    (indicating    a 
high  degree  of  metabolic  flexibility).  Most  of  the 
bacteria  were  mesophilic;  relatively  few  psychro- 
philes  or  thermophiles  were  detected  (<  10  to  the 
third  power/g;  in  many  cases,  none).  The  bacterial 
flora  was  diverse  (11-62  distinct  colony  types  on 
enumeration  plates  of  most  aquifer  sediments).  Di- 
versity did  not  decrease  with  depth,  but  the  com- 
position of  the  microflora  (based  on  colony  analy- 
sis) varied  extensively  from  one  geological  forma- 
tion to  another.  Almost  95%  of  the  platable  colo- 
nies that  grew  on  enumeration  plates  contained 
nonstreptomycete    bacteria,    more    than    80%    of 
which  were  gram-negative  rods.  Light  microscopy 
of  films  released  from  aquifer  sediments  by  flota- 
tion revealed  the  presence  of  dividing  cells  and 
microcolonies,  thus  implying  that  the  in  situ  deep 
aquifer  microflora  was  more  metabolically  active 
than  that  seen  previously  in  shallow  aquifers  (Au- 
thor's abstract) 
W90-02120 
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LLTHOTROPHIC  AND  HETEROTROPHIC 
BACTERIA  IN  DEEP  SUBSURFACE  SEDI- 
MENTS  AND  THEIR  RELATION  TO  SEDI- 
MENT PROPERTIES. 

Battelle  Pacific  Northwest  Labs.,  Richland    WA 
J.  K.  Frednckson,  T.  R.  Garland,  R.  J.  Hicks'  J 
M.  Thomas,  and  S.  W.  Li. 
Geomicrobiology  Journal  GEJODG,  Vol    7    No 

XI'  J™6*'*9*9-  7  fig'  2  tab'  39  ref  DOE  Grant 
DE-AC06-7A6RLO  1830. 

Descriptors:  "Bacteria,  *  Microorganisms,  "Sedi- 
ment-water interfaces,  Sediment  analysis,  Lithotro- 
phic  bacteria,  Heterotrophic  bacteria,  Sediment 
texture,  Porosity,  Hydraulic  conductivity,  Nitro- 
gen fixing  bacteria,  Sulfur-oxidizing  bacteria. 

Subsurface  sediments  obtained  from  cores  drilled 
to  depths  of  260  m  below  the  surface  in  South 
Carolina  were  analyzed  for  heterotrophic  bacteria- 
N2-iixing  microaerophiles;  and  nitrifying,  sulfur- 
oxidizing,  and  H2-oxidizing  lithotrophic  bacteria 
In  addition,  pore  waters  were  extracted  for  chemi- 
cal analysis  of  inorganic  nitrogen  species,  sulfate, 
dissolved  organic  carbon,  pH,  and  Eh.  Autotro- 
phic populations  were  generally  less  than  1000 
most  probable  number  (MPN)/g  dry  sediment 
with  sulfur-oxidizing  bacteria,  detected  in  60%  of 
the  sediment  samples,  being  the  most  frequently 
encountered  group.  Nitrifying  bacteria  were  de- 


tected mainly  in  sediments  from  one  borehole  and 
their  populations  in  those  sediments  were  correlat- 
ed with  pore-water  ammonium  concentrations. 
Populations  of  heterotrophic  bacteria  in  60%  of 
the  sediments  were  greater  than  1,000,000  colony 
forming  units  (CFU)/g  dry  sediment  and  were 
typically  lower  in  sediments  of  high  clay  content 
and  low  pH.  Microaerophilic  N2-fixing  bacteria 
were  cultured  from  >  50%  and  bacteria  capable  of 
growth  on  H2  were  cultured  from  35%  of  the 
subsurface  sediments  examined.  Clay  content  was 
found  to  be  inversely  related  to  bacterial  popula- 
tions. Sediment  texture,  which  controls  porosity, 
water  potential,  and  hydraulic  conductivity,  ap- 
pears to  be  a  major  factor  influencing  microbial 
populations  in  coastal  plain  subsurface  sediments 
(Author's  abstract) 
W90-02121 
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AEROBIC  METABOLIC  POTENTIAL  OF  MI- 
CROBIAL POPULATIONS  INDIGENOUS  TO 
DEEP  SUBSURFACE  ENVIRONMENTS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
R.  J.  Hicks,  and  J.  K.  Fredrickson. 
Geomicrobiology  Journal  GEJODG,  Vol    7    No 
1/2,  p  67-77,  1989.  1  fig,  3  tab,  34  ref.  DOE  Grant 
DE-AC06-76RLO  1830. 

Descriptors:  *Microorganisms,  "Sediment  analysis, 
♦Bacteria,  Regression  analysis,  Clays,  Metabolism, 
Hydrogen  ion  concentration. 

Subsurface  sediment  samples,  collected  from  three 
boreholes  ranging  in  depths  from  0.1  to  260  m, 
were  used  in  substrate  mineralization  studies  to 
examine  the  aerobic  metabolic  potential  of  micro- 
bial populations  indigenous  to  the  deep  subsurface. 
Mineralization  was  measured  by  quantifying  the 
amount  of  C02(14)  released  from  radiolabeled  ace- 
tate, phenol,  or  4-methoxybenzoate  added  to  sub- 
surface sediments  at  10  micro/g.  Mineralization  of 
the  three  compounds  was  observed  in  all  but  a  few 
of  the  subsurface  samples  and  did  not  decrease 
with  depth.  In  addition,  mineralization  data  col- 
lected from  similar  geologic  formations  from  the 
different  boreholes  indicated  that  there  was  signifi- 
cant lateral  continuity  of  microbial  activity.  Re- 
gression analyses  were  performed  to  determine 
which  environmental  factors  were  related  to  mi- 
crobial metabolic  potential.  Mineralization  was 
positively  correlated  with  heterotrophic  abun- 
dance as  measured  by  plate  counts.  Other  param- 
eters that  appeared  to  influence  metabolic  potential 
included  pH  and  clay  content.  (Author's  abstract) 
W90-02122 


MICROBIAL  ACTIVITIES  IN  DEEP  SUBSUR- 
FACE ENVIRONMENTS. 

Tennessee    Univ.,    Knoxville.    Inst,    for    Applied 

Microbiology. 

T.  J.  Phelps,  E.  G.  Raione,  D.  C.  White,  and  C.  B. 

Fliermans. 

Geomicrobiology  Journal  GEJODG    Vol    7    No 

1/2,   p   79-91,    1989.   2   fig,   4  tab,   29   ref.   DOE 

Contract  DE-AC09-76SROO0O1. 

Descriptors:  "Microorganisms,  *Sediment-water 
interfaces,  "Cores,  "Bacteria,  "Soil  profiles,  "Sedi- 
ment analysis,  Boreholes,  Carbon  radioisotopes 
Lipids,  DNA,  Glucose,  Surface  soils,  Sand,  Clays! 

Activities  of  microorganisms  residing  in  terrestrial 
deep  subsurface  sediments  were  examined  in  46 
sediment  samples  from  three  boreholes.  Radiola- 
beled time  course  experiments  assessing  in  situ 
microbial  activities  were  initiated  within  30  min  of 
core  recovery.  (l-C14)Acetate  incorporation  into 
lipids,  (methyl-3H)thymidine  incorporation  into 
DNA,  (2-14C)acetate,  and  (U-14C)glucose  miner- 
alization in  addition  to  microbial  enrichment  and 
enumeration  studies  were  examined  in  surface  and 
subsurface  sediments.  Surface  soils  contained  the 
greatest  biomass  and  activities,  followed  by  the 
shallow  aquifer  zones.  Water-saturated  subsurface 
sands  exhibited  three  to  four  orders  of  magnitude 
greater  activity  and  culturable  microorganisms 
than  the  dense  clay  zones,  which  had  low  perme- 
ability. Regardless  of  depth,  sediments  that  con- 
tained more  than  20%  clays  exhibited  the  lowest 
activities  and  culturable  microorganisms.  (Author's 
abstract) 


AEROBIC  AND  ANAEROBIC  MICROBIAL  AC- 
TIVITY IN  DEEP  SUBSURFACE  SEDIMENTS 
FROM  THE  SAVANNAH  RIVER  PLANT. 

Pennsylvania  State  Univ.,  University  Park.  Dept 
of  Agronomy. 

E.  L.  Madsen,  and  J.  M.  Bollag. 
Geomicrobiology  Journal  GEJODG,  Vol    7    No 
1/2,  p  93-116,  1989.  3  fig,  16  ref.  DOE  Subsurface 
Transport    Program    DE-FG02-87    ER60556   and 
O^OSOT0"1  de  Nemours  and  Company  Grant  AX 

Descriptors:  "Sediment  analysis,  "Microorganisms 
Bacteria,  Methane  bacteria,  Cores,  Sulfur  bacte- 
ria, Carbon  radioisotopes,  Anaerobic  bacteria,  Glu- 
cose, Aerobic  bacteria. 

Methanogenesis,    sulfate   reduction,    and   rates   of 
carbon  mineralization  were  determined  for  samples 
derived  at  different  depths  from  four  cores  drilled 
at  the  Savannah  River  Plant,  Aiken  South  Caroli- 
na. Three  gram  subsamples  of  the  sediments  were 
dispensed  to  10-ml  serum  bottles  under  5%  H2/ 
95%  N2  and  amended  with  0.5  mL  degassed  dis- 
tilled water  with  or  without  the  following  solutes: 
formate  plus  acetate,  bicarbonate,  lactate,  and  ra- 
diolabeled sulfate,  glucose,  and  indole.  After  incu- 
bating 1  to  5  days,  the  sediments  were  assayed  for 
methane,  H2,  35S,  and  14C02.  No  methanogenesis 
was  detected  at  any  depth  in  any  core  and  sulfate 
was   rarely   reduced.    Evolution   of   14C02   from 
glucose  and  indole  was  detected  in  sediments  as 
deep  as  262  and   259  m,   respectively.   At  some 
depths  the  14C02  evolution  rate  was  comparable 
to  that  of  surface  soils;  however,  at  other  depths 
no  14C02  evolution  could  be  detected.  Injection 
of  sterile  air  into  anaerobic  incubations  increased 
rates  of  carbon  mineralization  at  all  depths  that  had 
demonstrated    anaerobic    activity    and    stimulated 
mineralization  activity  in  sediments  that  were  inac- 
tive anaerobically,  suggesting  a  predominance  of 
aerobic  metabolism.  Increasing  the  concentration 
of  added  glucose  and  indole  often  increased  the 
resulting  rates  of  14C02  evolved  from  these  sub- 
strates. The  data  indicate  that  both  aerobic  and 
anaerobic  microorganisms  are  present  and  meta- 
bolically active  in  samples  from  deep  subsurface 
environments.  (Author's  abstract) 
W90-02124 


DENITRIFICATION  IN  DEEP  SUBSURFACE 
SEDIMENTS. 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 

A.  J.  Franis,  J.  M.  Slater,  and  C.  J.  Dodge. 
Geomicrobiology  Journal  GEJODG,  Vol    7    No 
1/2,  p   103-116,   1989.  2  fig,  4  tab,  26  ref.  DOE 
Contract  DE-ACJ02-76CH0O016. 

Descriptors:  "Bacteria,  "Microorganisms,  "Sedi- 
ment analysis,  "Soil  profiles,  "Denitrification, 
Acetylene  blockage  technique,  Sand,  Clays,  Or- 
ganic carbon,  Nitrates. 

Dissimilatory  nitrate  reduction  (denitrification)  in 
subsurface  sediments  by  indigenous  microflora  was 
investigated  in  samples  obtained  over  a  range  of 
depths  from  0  to  289  m.  Denitrifying  activity  in 
sediment  samples  retrieved  from  similar  strati- 
graphic  horizons  at  four  different  sites  was  deter- 
mined by  measuring  the  accumulation  of  N20 
using  the  acetylene  blockage  technique.  Denitrifi- 
cation was  detected  in  unamended  samples  which 
received  only  prereduced  deionized  water  at 
almost  all  depths  in  all  sediments  samples.  The 
surface  sediments  showed  the  highest  denitrifica- 
tion activity.  In  the  deeper  sediments,  denitrifying 
activity  was  much  higher  in  saturated  sandy  sam- 
ples and  lower  or  absent  in  drier  clay  samples. 
Addition  of  nitrate  enhanced  denitrification  activi- 
ty in  all  samples  from  below  the  water  table  down 
to  the  maximum  depth  sampled  (289  m),  while 
addition  of  a  carbon  (succinate)  source  in  general 
had  no  stimulatory  effect.  These  results  show  that 
denitrifying  microorganisms  were  present  in  all  of 
the  deep  subsurface  sediments  tested  in  this  study. 
Furthermore,  these  results  suggest  that  adequate 
supplies   of  metabolizable    organic   carbon    were 
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available  to  support  denitrifying  activity.  Howev- 
er, denitrification   may  be  limited  by  inadequate 
supplies  of  nitrate  in  the  sediments.  (Author's  ab- 
stract) 
W90-02125 


INTERLABORATORY  METHODS  COMPARI- 
SON FOR  THE  TOTAL  ORGANIC  CARBON 
ANALYSIS  OF  AQUIFER  MATERIALS. 

Northrop  Services,  Inc.,  Ada,  OK. 

R.  M.  Powell,  B.  E.  Bledsoe,  G.  P.  Curtis,  and  R. 

L. Johnson. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  10,  p  1246-1249,  Oct  1989. 

4  fig,  3  tab,  9  ref. 

Descriptors:  'Aquifer  characteristics,  *Path  of  pol- 
lutants, 'Comparison  studies,  Laboratory  methods, 
Organic  carbon,  Chemical  analysis. 

The  total  organic  carbon  (TOC)  content  of  aquifer 
materials  has  been  found  to  have  significant  effects 
on  the  movement  of  pollutants  in  the  subsurface 
environment.  Accurate  quantification  of  TOC  is 
therefore  of  great  importance  to  research  in 
groundwater  contamination.  However,  large  dis- 
crepancies have  been  observed  when  laboratories 
employing  different  methods  determine  TOC  on 
the  same  aquifer  material.  This  study  was  under- 
taken to  evaluate  the  extent  of  these  differences 
and  examine  their  causes.  Five  subsurface  samples 
were  distributed  and  analyzed  for  both  total 
carbon  and  total  organic  carbon  by  several  instru- 
mental techniques  at  four  laboratories.  Results  indi- 
cate that  when  the  material  is  adequately  prepared 
with  regard  to  homogeneity  and  removal  of  car- 
bonate minerals,  reasonably  comparable  values  are 
obtained  for  all  the  instruments  used,  with  the 
exception  of  a  wet  oxidation  technique  that  is 
insufficiently  oxidizing.  Trends  in  subsurface  re- 
search indicate  a  need  for  methods  with  improved 
accuracy  and  precision  to  lower  detection  limits 
and  increase  reliability.  These  methods  will  require 
standardization  of  analytical  techniques,  particular- 
ly sample  preparation.  (Author's  abstract) 
W90-02141 


INTERPRETATION  OF  OSCILLATORY 
WATER  LEVELS  IN  OBSERVATION  WELLS 
DURING  AQUIFER  TESTS  IN  FRACTURED 
ROCK. 

Geological  Survey,  Reston,  VA. 

A.  M.  Shapiro. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  10,  p  2129-2137,  October  1989.  10  fig,  2  tab,  17 

ref. 

Descriptors:  'Groundwater  movement,  'Pumping 
tests,  'Observation  wells,  'Aquifer  testing,  'Water 
level,  'Water  level  fluctuations,  Model  studies, 
Fractured  formations,  Fluid  movement. 

Oscillatory  water  levels  in  observation  wells  have 
commonly  been  recorded  at  the  beginning  of  aqui- 
fer tests  in  highly  transmissive  fractured  forma- 
tions. In  this  study,  oscillatory  water  levels  are 
predicted  by  the  equations  coupling  the  fluid 
movement  in  the  observation  well  and  the  fluid 
movement  in  the  surrounding  formation.  The 
equivalent-porous  medium  and  dual-porosity 
models  of  fractured  rock  are  two  models  consid- 
ered in  this  analysis;  however,  other  conceptual 
models  of  fractured  media  can  also  be  coupled 
with  the  model  presented  here  for  fluid  movement 
in  the  observation  well.  Type  curves  for  the  re- 
sponse of  water  levels  in  observation  wells  due  to 
pumping  in  another  well  are  generated  by  numeri- 
cal inversion  of  the  Laplace  transform  solution  to 
the  governing  equations.  Overdamped  conditions, 
where  inertial  effects  are  insignificant,  and  under- 
damped  conditions,  where  oscillations  arise,  are 
predicted  by  the  solution  to  the  governing  equa- 
tions. By  matching  water  level  measurements  with 
the  appropriate  type  curve,  a  conceptual  model  of 
the  formation  can  be  identified,  and  aquifer  proper- 
ties can  be  estimated.  This  analysis  is  applied  in  the 
interpretation  of  an  aquifer  test  conducted  in  a 
fractured  dolomite  in  northeastern  Illinois.  If  the 
early  time  oscillation  are  ignored,  the  measured 
water  levels  can  be  explained  by  an  equivalent- 
porous  medium  model.  By  analyzing  the  early  time 


oscillations,  however,  the  formation  is  shown  to 
respond  as  a  dual-porosity  medium  with  a  storati- 
vity  of  the  fracture  porosity  that  is  an  order  of 
magnitude  smaller  than  the  storativity  estimated 
from  the  equivalent-porous  medium  model.  (Au- 
thor's abstract) 
W90-02191 


SOURCES  OF  ACIDIC  STORM  FLOW  IN  AN 
APPALACHIAN  HEADWATER  STREAM. 

Pennsylvania  State   Univ.,   University   Park     Pro- 
gram in  Ecology. 

For  primary  bibliographic  entry  see  Field  5B 
W90-02192 


DENSITY-DRIVEN  FLOW  OF  GAS  IN  THE 
UNSATURATED  ZONE  DUE  TO  THE  EVAPO- 
RATION OF  VOLATILE  ORGANIC  COM- 
POUNDS. 

California   Univ.,   Berkeley.   Earth   Sciences   Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02194 


SOLUTE  TRANSPORT  IN  A  STREAM-AQUI- 
FER SYSTEM:  1.  DERIVATION  OF  A  DYNAM- 
IC MODEL. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02195 


SOLUTE  TRANSPORT  IN  A  STREAM-AQUI- 
FER SYSTEM:  2.  APPLICATION  OF  MODEL 
IDENTIFICATION  TO  THE  RIVER  MURRAY. 

Australian  National   Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02196 


CONSISTENT  SET  OF  PARAMETRIC 
MODELS  FOR  THE  TWO-PHASE  FLOW  OF 
IMMISCIBLE  FLUIDS  IN  THE  SUBSURFACE. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02197 


RELIABLE  AQUIFER  REMEDIATION  IN  THE 
PRESENCE  OF  SPATIALLY  VARIABLE  HY- 
DRAULIC CONDUCTIVITY:  FROM  DATA  TO 
DESIGN. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02200 


MULTIOBJECTIVE  SAMPLING  DESIGN  FOR 
PARAMETER  ESTIMATION  AND  MODEL 
DISCRIMINATION  IN  GROUNDWATER 
SOLUTE  TRANSPORT. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-02202 


ISOTOPIC  INVESTIGATION  OF  GROUND- 
WATER IN  THE  CENTRAL  SAN  JUAN  BASIN, 
NEW  MEXICO:  CARBON  14  DATING  AS  A 
BASIS  FOR  NUMERICAL  FLOW  MODELING. 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Geophysical  Research  Center. 
F.  M.  Phillips,  M.  K.  Tansey,  and  L.  A.  Peeters. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  10,  p  2259-2273,  October  1989.  13  fig,  5  tab,  41 
ref.  New  Mexico  Water  Resources  Research  Insti- 
tute Grants  WRRI-1345668  and  WRRI-1423606. 

Descriptors:  'Isotope  studies,  'Geohydrology, 
'Aquifers,  'Solute  transport,  'Groundwater  move- 
ment, 'Carbon  radioisotopes,  Model  studies,  New 
Mexico,  Flow  models,  Piston  flow  models,  Verti- 
cal flow. 

Carbon  14  dating  of  groundwater  can  be  used  to 
help  determine  the  transmissivity  distributions  of 
aquifers.  This  method  may  offer  significant  advan- 


tages, in  certain  respects,  over  traditional  aquifer 
pumping  test  techniques  Carbon  14  dating  has 
been  applied  to  a  hydraulic  analysis  of  a  multilayer 
aquifer  system  in  the  central  San  Juan  Basin  of 
New  Mexico.  After  corrections  for  geochemical 
evolution  of  the  vilutes,  the  influence  of  dispersive 
processes  on  the  C14  distribution  was  investigated. 
A  model  incorporating  stochastic  dispersion 
theory  indicated  that  macroscopic  dispersion  exert- 
ed only  a  small  influence  on  the  measured  C14 
activities.  The  CI4-derived  transmissivity  distribu- 
tion was  used  to  construct  a  numerical  flow  model 
which  was  applied  to  an  analysis  of  interaquifer 
leakage  The  model  showed  that  even  though  ver- 
tical flow  between  aquifers  was  significant,  in  this 
case  it  did  not  cause  the  C14  distribution  to  differ 
significantly  from  that  predicted  by  a  simple  piston 
flow  model.  Carbon  14  can  be  used  as  a  basis  for 
detailed  hydraulic  evaluations  of  groundwater 
flow  in  areas  where  traditional  well  hydraulics 
methods  are  not  practical.  (Author's  abstract,) 
W90-02203 


INTERPRETATION  OF  THE  DIFFERENCE 
BETWEEN  APERTURE  ESTIMATES  DERIVED 
FROM  HYDRAULIC  AND  TRACER  TESTS  IN 
A  SINGLE  FRACTURE. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Silliman. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  10,  p  2275-2283,  October  1989.  9  fig,  3  tab,  31 
ref.   Dept.  of  Int.   USGS  award   14-0001-G1477. 

Descriptors:  'Groundwater  movement,  'Fracture 
permeability,  'Tracers,  'Hydraulic  permeability, 
Flow,  Apertures,  Variability,  Channeling,  Anisot- 
ropy. 

Recent  field  efforts  involving  testing  of  single  frac- 
tures indicate  that  hydraulic  and  tracer  tests  pro- 
vide different  estimates  of  fracture  aperture.  It  is 
argued  that  this  behavior  is  a  result  of  the  averag- 
ing involved  in  the  use  of  the  cubic  law  for  these 
tests.  This  argument  leads  to  the  following  predic- 
tions for  slow  flow  through  variable  aperture 
fields:  (1)  for  flow  parallel  to  aperture  channeling 
the  aperture  estimate  from  a  tracer  test  will  be 
greater  than  the  estimate  from  a  hydraulic  test;  (2) 
for  flow  perpendicular  to  aperture  channeling  the 
tracer  test  provides  the  smaller  estimate;  and  (3) 
for  flow  in  isotropic  aperture  fields  the  tracer  test 
again  provides  the  smaller  aperture  estimate.  Log- 
normally  distributed  aperture  fields  are  used  to 
demonstrate  the  magnitude  of  aperture  variability 
which  may  be  observed  under  three  flow  geome- 
tries. It  is  noted  that  the  maximum  difference  be- 
tween aperture  estimates  occurs  when  the  variance 
of  the  aperture  distribution  is  large,  a  result  which 
is  consistent  with  other  studies  of  random  aperture 
fields.  Finally,  it  is  suggested  that  the  relative 
variation  of  the  aperture  estimates  may  provide  a 
means  whereby  the  orientation  of  anisotropy  or 
channeling  may  be  identified.  (Author's  abstract) 
W90-02204 


CONTINUOUS  SEISMIC-REFLECTION 

SURVEY  OF  THE  GREAT  SALT  LAKE,  UTAH- 
EAST  OF  ANTELOPE  AND  FREMONT  IS- 
LANDS. 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

P.  M.  Lambert,  and  J.  C.  West. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    88-4157, 
1989.  17  p,  6  fig,  1  plate,  15  ref. 

Descriptors:  'Stratigraphy,  'Geohydrology, 
'Great  Salt  Lake,  'Seismic  studies,  'Aquifers,  Al- 
luvium, Bedrock,  Faults. 

A  continuous  seismic-reflection  survey  of  the 
Great  Salt  Lake,  Utah,  was  conducted  east  of 
Fremont  and  Antelope  Islands  in  1984  by  the  U.S. 
Geological  Survey  in  cooperation  with  the  Utah 
Department  of  Natural  Resources  and  produced 
data  along  approximately  80  miles  of  seismic  lines. 
The  survey  was  conducted  to  determine  depth  to 
consolidated  rock,  and  definition  and  continuity  of 
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overlying  basin  fill  under  the  lake.  Interpretation 
of  the  data  indicates  the  presence  of  faulted  rock 
dipping  away  from  Fremont  and  Antelope  Islands. 
A  north-south-trending  consolidated-rock  ridge  is 
identified  200  ft  below  lake  bottom,  275  miles  east 
of  Fremont  Island.  Shallow  rock  is  also  inferred 
380  ft  below  lake  bottom,  near  Hooper  Hot 
Springs,  and  520  ft  below  lake  bottom  approxi- 
mately 4  miles  east  of  the  south  end  of  Antelope 
Island.  Interpretation  of  reflections  from  overlying 
basin  fill  indicates  fine-grained,  thinly-bedded  de- 
posits that  become  coarser  with  depth.  Strong 
reflectors  in  the  basin  fill  can  be  correlated  with 
water-bearing  strata  penetrated  by  wells  near  the 
north  end  of  Antelope  Island  and  along  the  east 
shore  of  the  lake.  Many  continuous,  high-ampli- 
tude reflections  can  be  identified  in  data  from  basin 
fill  and  may  represent  sedimentary  sections  or  aq- 
uifer boundaries  but  cannot  be  defined  because  of  a 
lack  of  subsurface  control  in  the  area.  (USGS) 
W90-02271  ' 


HYDROCHEMICAL  AND  ISOTOPIC  STUDY 
OF  THE  GROUNDWATER  OF  THE  BOTU- 
CATU  AQUIFER  IN  SAO  PAULO  STATE 
(ESTUDO  HIDROQUIMICO  E  ISOTOPICO 
DAS  AGUAS  SUBTERRANEAS  DO  AQUIFERO 
BOTUCATU  NO  ESTADO  DE  SAO  PAULO). 
Sao  Paulo  Univ.  (Brazil).  Inst,  de  Geociencias. 
R.  B.  G.  Silva. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-702796/ 
GAR.  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  INIS-BR-1100,  1983.  147p,  23  fig,  9 
(sheets)  maps,   6  tab,   80  ref   English   summary. 

Descriptors:  *Geochemistry,  *Water  chemsitry, 
•Groundwater  dating,  *Groundwater,  *Brazil, 
•Aquifers,  Magnesium,  Sodium  bicarbonate,  Chlo- 
ride, Sulfate,  Isotopic  tracers. 

The  process  controlling  chemical  composition  of 
groundwater,  its  origin  and  apparent  age,  as  well 
as  the  natural  flow  rate  of  the  water  in  Botucatu 
aquifer  in  the  state  of  Sao  Paulo,  Brazil,  have  been 
investigated  using  hydrochemical  and  environmen- 
tal isotopic  018,  H2,  C13,  C14  techniques.  The 
main  recharge  process  is  assumed  to  be  the  infiltra- 
tion of  rain  water  in  the  aquifer  outcrop  area.  The 
confining  conditions  and  temperature  increase  in- 
creasing depth  of  the  top  of  the  aquifer  layer.  The 
recent  magnesium  and  sodium  bicarbonated  waters 
change  with  increasing  age  to  sodium  bicarbonate 
and  then  to  sodium  chloride-sul  fated  waters;  the 
oldest  found  in  the  research  area  are  around  30,000 
years  old.  The  mean  Darcy  permeability  estimated 
on  the  basis  of  C14  and  hydraulic  gradient  data  is 
0.26  Mm/s.  (Author's  abstract) 
W90-02273 


MODELLING  OF  LARGE-SCALE  HEAT  AND 
CONTAMINANT  TRANSPORT  IN  GROUND 
WATER.  DFG  RESEARCH  GROUP  AT  THE 
DIVERSITIES  OF  HOHENHEIM,  KARLS- 
RUHE AND  STUTTGART-REPORT  OF  AC- 
TIVITIES 1986/87  (MODELLIERUNG  DEES 
GROBRAUMIGEN  WARME-UND  SCHAD- 
STOFFTRANSPORTS  IM  GRUNDWASSER. 
DFG  FORSCHERGRUPPE  AN  DEN  UNIVER- 
ET^STEN  HOHENHEIM,  KARLSRUHE  UND 
STUTTGART-TATIGKEITSBERICHT  1986/87) 
Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 

For  primary  bibliographic  entry  see  Field  5B 
W90-02278 


KARST  HYDROGEOLOGY  AND  KARST  ENVI- 
RONMENT  PROTECTION. 

Vol.  1.  Proceedings  of  the  21st  Congress  of  the 
International  Association  of  Hydrogeologists, 
Guilin,  China,  10-15  October  1988.  International 
Association  of  Hydrogeological  Sciences  Press  In- 
iivUt?no°of  ,HydroIogy.  Wallingford,  Oxfordshire, 
UK.  1988.  IAHS  Publication  No.  176.  552p. 

Descriptors:  *Water  pollution  control,  *Karst 
Karst  hydrology,  *Aquifers,  *Geology,  Geologi- 
cal surveys,  Geologic  formations,  China,  Europe 
United  States,  Latin  America,  Africa,  Geologic 
mapping,  Groundwater,  Conferences. 


This  volume  contains  263  contributions  covering 
very  broad  karst  areas  of  Asia,  Europe,  America, 
Africa  and  Latin  America  that  were  presented  at 
the  International  Association  of  Hydrogeologists 
21st  Congress,  held  in  Guilian,  China,  October  10- 
15,  1988.  The  research  reflect  the  latest  achieve- 
ments in  theoretical  and  applied  research,  as  well 
as  advanced  methods  and  techniques.  A  number  of 
papers  attempt  to  link  the  hydrogeological  prob- 
lems of  some  karst  regions  with  the  environmental 
systems.  Development  and  protection  of  karst  re- 
gions are  also  discussed.  Topics  include:  Strategy 
of  comprehensive  planning  and  development  of 
karst  areas;  Regional  karstology;  Regional  distribu- 
tion patterns  and  systematic  analysis  of  karst 
groundwater;  Parametric  study  of  karst  ground- 
water; Assessment  of  water  resources;  Investiga- 
tion techniques  and  the  application  of  mathemati- 
cal models;  Rational  development,  management 
and  protection  of  karst  and  fissure  groundwater; 
Forecast  and  control  of  surface  collapse;  and  Hy- 
drogeological mapping  of  karst  areas  and  hydro- 
geological  problems  in  non-karst  areas.  (See  W90- 
02445  thru  W90-02506)  (Mertz-PTT) 
W90-02444 


RESEARCH  ON  HYDROGEOLOGY  IN  KARST 
REGIONS  OF  CHINA. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geolo- 
gy- 

S.  Zhang,  K.  Xin,  and  C.  Ji. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  1-9.  12 
ref. 

Descriptors:  *Karst,  *Karst  hydrology,  •Geologi- 
cal surveys,  *Geologic  mapping,  *Geohydrology, 
•China,  *Carbonate  rocks,  Groundwater,  Land 
use. 

The  carbonate  rock  outcropping  within  China 
cover  an  area  of  more  than  one  eighth  of  the 
whole  territory.  Rapid  progress  has  been  made 
both  in  the  theory  and  practice  of  karst  geosci- 
ences.  Since  1961,  six  national  symposia  on  karsto- 
logy have  been  held  in  China,  and  Karst  is  re- 
searched in  combination  with  many  other  sciences. 
Stratigraphical  sections  have  been  made  for  almost 
all  areas  covered  by  carbonate  rocks  and  are  used 
successfully  in  the  research  on  karst  development 
in  China.  Regional  hydrogeologic  investigation 
and  mapping  have  been  conducted  in  most  karstic 
areas,  and  145  international  sheets  of  hydrogeologi- 
cal maps  on  a  scale  of  1:200,000  have  been  pub- 
lished. This  work  has  provided  the  basis  for  the 
hydrogeologic  planning,  and  evaluation  of  ground 
water  resources  and  land  use  planning.  (See  also 
W90-02444)  (Mertz-PTT) 
W90-02445 


HYDROGEOLOGY  OF  MOUNTAIN  KARST 

Akademiya  Nauk  Gruzinskoi  SSR,  Tiflis.  Sector  of 
Hydrogeology  and  Engineering  Geology. 
G.  I.  Buachidze,  and  T.  Z.  Kiknadze. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  10-16  2 
fig,  20  ref. 

Descriptors:  *Geohydrology,  'Groundwater  pol- 
lution, *Aquifers,  »Karst,  *USSR,  *Karst  hydrolo- 
gy, Carbonate  rocks,  Mountains,  'Groundwater 
Water  pollution. 

On  the  basis  of  historical  review  and  elucidation  of 
the  specific  tasks  and  methods  of  study  it  is  demon- 
strated that  the  hydrogeology  of  karst  can  be  sin- 
gled out  as  an  independent  branch  of  science.  It  is 
shown  that  karst  strip  at  the  Southern  Slope  of  the 
Great  Caucasus  has  the  peculiar  hydrogeological 
features  of  mountain  karst  and  that  Georgia  may 
be  used  as  a  standard  when  considering  some  basic 
aspects  of  mountain  karst  hydrogeology.  The  car- 
bonate deposits  occupy  an  area  up  to  five  thousand 
square  kilometers,  and  the  karst  strip  is  320  km 
long  and  5.35  km  wide.  The  karst  waters,  due  to 
their  specific  features  and  high  flow  rates  in  open 
systems,  without  natural  filters,  are  polluted  more 
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easily  and  intensively  than  other  types  of  subterra- 
nean waters.  Possible  contamination  of  feeding 
zones  becomes  even  more  dangerous  within  the 
areas  of  denuded  karst.  Hence,  it  is  necessary  to 
determine  precisely  the  feeding  zones  of  karst 
springs  by  means  of  water  tracing  methods  and  to 
declare  them  the  reserves.  (See  also  W90-02444) 
(Mertz-PTT) 
W90-02446 


ENVIRONMENTAL  AND  ENGINEERING  EF- 
FECTS OF  SINKHOLES-THE  PROCESSES 
BEHIND  THE  PROBLEMS. 

Florida  Sinkhole  Research  Inst.,  Orlando 
B.  R.  Beck. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  p  17-29  5 
fig,  17  ref. 

Descriptors:  *Subsidence,  *Karst  hydrology 
•Karst,  *Geologic  erosion,  *Florida,  Limestone, 
Sinks,  Land  development. 

Karstic  erosion  of  the  land  surface  is  controlled  by 
processes  occurring  in  the  epikarstic  zone-the 
upper  portion  of  the  limestone  which  is  most  in- 
tensely dissolved.  Sinkholes  developing  today  are 
generally  the  effects  of  downward  movement  of 
mantling  sediment  into  the  major  karren  shafts 
which  drain  the  epikarstic  zone  deeper  into  the 
true  karstic  aquifer,  but  dissolution  of  the  limestone 
itself  does  not  cause  significant  changes  in  the 
human  life  span.  This  downward  erosion  of  man- 
tling sediment  is  termed  ravelling.  In  uniform  sedi- 
ment an  arched  cavity  will  occur  while  in  uncon- 
solidated sediment  which  is  stratified,  lateral  tun- 
nelling may  occur.  Only  the  major  karren  can 
transmit  sediment  downward,  the  majority  are  in- 
effective. In  mantled  karst  the  location  of  surficial 
depressions  and  photo-linears  does  not  necessarily 
correlate  to  areas  of  new  collapse.  The  irregular 
and  highly  dissolved  character  of  the  epikarstic 
zone  complicates  foundation  engineering  since 
downward  drainage  through  this  zone  may  be 
limited  and  cause  flooding.  An  understanding  of 
these  processes  in  the  epikarstic  zone  is  essential 
for  developing  on  karst.  (See  also  W90-02444)  (Au- 
thor's abstract) 
W90-02447 


KARST  ENVIRONMENTAL  SYSTEM. 

Institute  of  Karst  Geology,  Guilin  (China). 
D.  Yuan. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  30-46  7 
fig,  2  tab,  9  ref. 

Descriptors:  *Karst,  *Karst  hydrology,  Environ- 
mental quality,  Groundwater  quality,  Groundwat- 
er pollution,  Land  development. 

There  are  many  particular  environmental  problems 
in  karst  regions,  such  as  drought,  flood,  deforest- 
ation, surface  collapses,  gushes  of  water  and  mud 
into  mining  tunnels,  groundwater  pollution,  as  well 
as  damage  to  scenic  areas.  A  lot  of  work  has  been 
done  to  deal  with  their  origin,  evolution,  and  to 
develop  remedial  measures  to  mitigate  them,  with 
some  success.  However,  some  environment  prob- 
lems in  karst  regions  have  long  existed  and  have 
remained  unsolved,  despite  great  efforts  made  in 
trying  to  treat  them.  New  problems  arise  and  iden- 
tical problems  may  appear  in  the  neighboring  re- 
gions. The  reasons  for  such  phenomena  are  be- 
lieved to  be  a  lack  of  knowledge  of  the  karst 
environmental  system  or  lack  of  proper  environ- 
mental planning,  strategic  decision  and  effective 
management  based  on  the  karst  environmental 
system  reviewed.  The  formation,  characteristics 
and  types  of  karst  environment  system  are  re- 
viewed. Many  kinds  of  important  resources  may 
occur  within  a  karst  environment  system  and 
remain  in  a  dynamic  equilibrium.  The  exploitation 
of  these  resources  will  inevitably  change  this  natu- 
ral equilibrium.  It  is  necessary  to  take  into  account 
the    characteristics    of   the    karst    environmental 
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system,  and  its  environmental  capacity  and  quality, 
in  order  to  fit  the  long  term  needs  of  human  beings 
in   various   respects.   (See  also   W90-02444)   (Au- 
thor's abstract) 
W90-02448 


ASSESSMENT  AND  DEVELOPMENT-MAN- 
AGEMENT PATTERNS  OE  KARST  WATER 
RESOURCES  IN  CHINA. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Bureau  of  Hydrogeology  and  Engi- 
neering Geology. 

For  primary  bibliographic  entry  see  Field  6D. 
W90-02449 


ENVIRONMENTAL  ISOTOPE  IDENTIFICA- 
TION  OF  CATCHMENT   AREAS   IN   KARST. 

Niedersaechsisches  Landesamt  fuer  Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
M.  A.  Geyh,  G.  Michel,  and  W.  Wagner. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  58-63.  2 
fig,  1  tab,  12  ref. 

Descriptors:  'Tracers,  'Groundwater  movement, 
*Karst,  'Radioisotopes,  'Karst  hydrology, 
'Catchment  areas,  Springs,  Groundwater. 

Environmental  stable  radioisotopes  were  used  to 
identify  catchment  areas  of  karst  springs.  The  ele- 
vation of  mountainous  catchment  areas  was  esti- 
mated on  the  basis  of  the  temperature  gradient  of 
the  empirically  determined  values  of  spring  water. 
The  size  of  a  catchment  area  was  a  function  of  the 
mean  residence  time  of  the  spring  water,  the  mean 
annual  spring  discharge,  the  porosity,  and  the 
thickness  of  the  aquiferous  rock.  The  mean  resi- 
dence time  was  calculated  by  applying  an  exponen- 
tial model  to  the  stable  and  radioactive  isotope 
values.  The  boundaries  of  the  catchment  areas  of 
karst  spring  could  estimate  the  initial  radiocarbon 
content,  which  was  determined  with  the  same 
model.  Moreover,  the  stable  carbon  isotope  value 
could  be  used  to  differentiate  between  karst  water 
and  groundwater  of  other  origin.  In  confined  karst 
aquifers,  long-term  monitoring  of  the  stable  oxygen 
values  of  the  groundwater  may  aid  study  of  the 
complex  distribution  of  residence  times  of  various 
components  in  connection  with  the  groundwater 
budget.  (See  also  W90-02444)  (Author's  abstract) 
W90-02450 


HYDROLOGICAL  ENVIRONMENTS  AND 
WATER  RESOURCE  PATTERNS  IN  KARST 
REGIONS  OF  CHINA. 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 
Geology  (China). 
Y.  Lu. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  64-75,  7 
fig,  2  tab. 

Descriptors:  'Geohydrology,  'Karst  hydrology, 
'Karst,  'China,  'Water  resources  development, 
Geological  surveys,  Hydrology,  Groundwater. 

In  the  karst  regions  of  southwest  and  central-south 
China  there  are  surface  rivers  that  produce  hydro- 
electric power  as  well  as  large  underground  rivers 
that  have  an  average  discharge  of  0.5  cu  m/s  or 
greater.  In  north  and  northeast  China  there  are 
fewer  surface  rivers,  but  ca.  100  large  karst  springs 
with  a  discharge  of  1-16  cu  m/s.  Buried  carbonate 
rocks  cover  70%  of  the  whole  area  of  China.  The 
basic  features  of  karst  include:  hydrographic  nets; 
transformations  between  surface  and  subsurface 
water;  hydrological  isotopes;  and  corrosion  and 
deposition  which  are  greatly  influenced  by  temper- 
ature and  rainfall.  Typical  water  resources  in  karst 
areas  in  China  are:  melting  snow  water  springs  in 
high  mountains;  springs  in  semi-arid  mountains; 
groundrivers  in  rainy  broad  plateaus  and  moun- 
tains; groundrivers  in  limiting  mountain  lands;  pas- 
sage systems  in  peak-forest  and  peneplains;  ground- 
water in  tattered  fold  basins;  passage  water  in  lake 
basins  and  far-shore  areas;  fresh-brackish  water  in 


coastal  zones;  fresh-brackish  water  in  reef  islands; 
passage  water  in  shallowly  buried  hills;  palco-ther- 
mal-mineralized    water    in    tettli  urnents; 

and  paleotherrnal  mineralized  water  in  depressions. 
(See  also  W90-02444)  (Mertz-PTT) 
W90-02451 


ARTIFICIAL  UNDERGROUND  RESERVOIRS 
IN  THE  KARST  EXPERIMENTAL  AM) 
PROJECT  EXAMPLES. 

Energoprojekt,  Belgrade  (Yugoslavia). 

For  primary  bibliographic  entry  see  Field  8A. 

W90-02452 


GROUNDWATER  QUALITY  MONITORING 
AS  A  TOOL  OF  GROUNDWATER  RE- 
SOURCES PROTECTION. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02453 


DISTRIBUTION  OF  KARST  GROUNDWATER 
IN  SOUTHERN  PART  OF  DUSHAN,  GUIZ- 
HOU  PROVINCE  AND  ITS  EXPLOITATION 
AND  MANAGEMENT. 

Guizhou  Inst,  of  Tech.,  Guiyang  (China) 
J.  Li,  J.  Mao,  G.  Yan,  and  Z.  Mei. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  115- 
123.  3  fig,  2  tab,  2  ref. 

Descriptors:  'Geohydrology,  'Water  resources 
development,  'Groundwater  management,  'Karst 
hydrology,  'China,  'Karst,  Model  studies, 
Groundwater  depletion. 

Through  an  analysis  of  the  dynamics  of  ground- 
water; the  structure,  occurrence,  runoff  and 
changes  with  space  and  time  of  the  karst  aquifer- 
ous system  in  response  to  development  in  the 
Dushan  area  of  China  was  determined.  A  model  of 
groundwater  planning  and  management  was  de- 
signed that  determined  the  features  of  the  karst 
water  regime  in  regard  to  recharge,  runoff,  and 
discharge;  variations  in  the  natural  reserve  of  karst 
groundwater;  and  an  analysis  of  fluctuation  tendan- 
cies  in  the  groundwater.  According  to  the  distribu- 
tion and  storage  of  karst  groundwater,  a  set  of 
multi-purpose  utilization  methods  was  developed 
and  applied  in  order  to  bring  about  both  social  and 
economic  benefits.  These  methods  determine  how 
the  karst  water  can  be  used  for  irrigation,  hydrau- 
lic power  generation  and  drinking  water  using 
specified  water  retaining,  channeling,  pumping, 
draining  and  well  digging  techniques.  (See  also 
W90-02444)  (Mertz-PTT) 
W90-02456 


CHARACTERISTICS  OF  KARST  WATER-IM- 
PREGNATED ORE  DEPOSITS  IN  CHINA  AND 
THE  COMBINATION  BETWEEN  MINE- 
DEW  ATERING  AND  WATER  SUPPLY. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China). 

K.  Xin,  P.  Yu,  and  G.  Ye. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  128- 
134.  2  fig,  2  ref. 

Descriptors:  'Karst  hydrology,  'China,  'Water  re- 
sources development,  Groundwater,  Karst,  Mining 
engineering. 

Carbonate  rocks  are  widely  distributed  over  China. 
Karstic  water  is  the  main  source  both  of  water- 
filling  in  mines,  and  of  water  supply.  Surface  col- 
lapse occurs  frequently  in  the  karst  water-impreg- 
nated ore  area  of  China,  where  collapses  occurred 
in  94  localities.  Surface  collapses  are  controlled  by 
the  developmental  pattern  of  karst,  and  often  occur 
in  areas  where  the  Quaternary  thickness  is  less  than 
30  m  and  the  shallow  karst  is  well  developed  in 
regard  to  groundwater  activity,  or  is  located  near 
the  tectonoclastic  zone  in  river  beds,  swamp  land, 


and  depressions  I  be  natural  collapse  phenomenon 
observed  in  the  karst  water-impregnated  coal  mine 
in  North  China  is  unique  The  practice  of  combin- 
ing dewatering  with  water  supply  could  m 
reduce  the  damage  of  karst  water  to  the  mining  of 
ore  deposits,  but  could  also  be  used  as  a  water 
supply  source  and  provide  economic  arid  vx.ial 
benefits  in  North  China  Ihr  combination  tech- 
nique must  be  carried  out  in  accordance  with  the 
specific  local  conditions  in  regard  to:  (1)  which  is 
the  predominant  use;  (2)  environmental  conditions; 
(1)  the  quantity  and  quality  of  the  water;  and  (4)  a 
monitoring  system.  (See  also  W90-02444)  (Au- 
thor's abstract) 
W90-O2457 


KARST      ENVIRONMENTAL      EFFECT      OF 

WATER-CONSERVANCY  AND  WATER-ELEC- 
TRICITY PROJECTS  IN  MOUNTAIN  AREAS 
OF  GUIZHOU,  CHINA. 

Guizhou  Provincial  Bureau  of  Water  Conservancy 

and  Electric  Power,  Guiyang  (China). 

For  primary  bibliographic  entry  see  Field  AC. 

W90-02458 


KARST  ENVIRONMENT  OF  GUIYANG  CITY- 
ITS  MANAGEMENT  AND  PROTECTION. 

The  NO.  1  Hydrogeology  and  Engineering  Geolo- 
gy Party  of  Guizhou,  Guiyang,  China. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-02460 


PREDICTION  AND  RATIONAL  DEVELOP- 
MENT AND  UTILIZATION  OF  UNDER- 
GROUND WATER  RESOURCES  IN  HAIQUAN 
OF  HUNAN  PROVINCE. 

The  No.l  Hydrogeological  and  Engineering  Geo- 
logical Party  of  Hunan  Province,  China. 
Q.  Sun,  and  H.  Chen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  161- 
169.  4  fig,  4  tab. 

Descriptors:  'Groundwater  management,  'Water 
resources  development,  'China,  'Karst  hydrology, 
Finite  difference  methods.  Correlation  analysis, 
Mathematical  studies,  Land  use,  Groundwater  po- 
tential. 

Based  on  historical  data  of  precipitation  in  Chenz- 
hou  recorded  in  the  past  34  years  by  the  Meteoro- 
logical Station  at  Chenzhou  and  a  large  number  of 
data  obtained  from  hydrogeological  reconnais- 
sance, prediction  and  forecasting  of  the  ground- 
water resources  and  the  regime  of  water  levels  in 
Haiquan  were  made  using  the  correlation  analysis 
and  the  finite-difference  technique.  According  to 
the  prediction  of  precipitation  and  infiltrative  pre- 
cipitation recharge  as  well  as  the  forecasting  of  the 
regime  of  groundwater  levels,  it  is  quite  possible  to 
increase  the  exploitation  rate  in  Haiquan  from 
10000  cu  m/day  at  present  to  20851  cu  m/day  or 
even  to  30000  cu  m/day.  A  comparison  of  the 
exploitation  rate  of  20851  cu  m/day  and  30000  cu 
m/day  with  the  corresponding  recharge  rate  in 
1990  and  2000  in  Haiguan  shows  that  the  recharge 
in  1990  and  2000  will  somewhat  decrease  as  com- 
pared with  that  in  1983,  but  the  infiltrative  precipi- 
tation recharge  in  2000  will  still  be  3.90  times  the 
exploitation,  and  therefore  the  groundwater  exploi- 
tation rate  of  30000  cu  m/day  will  be  maintained  in 
2000.  (See  also  W90-02444)  (Author's  abstract) 
W90-02461 


ENVIRONMENTAL  PROBLEMS  AND  INVES- 
TIGATIONS IN  THE  KARST  AREAS  OF  AUS- 
TRIA. 

Naturhistorisches  Museum,  Vienna  (Austria).  Kar- 
stological  and  Speleological  Dept. 
H.  Trimmel,  and  R.  Pavuza. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  172- 
177.  4  fig,  4  ref. 
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Descriptors:  *Groundwater  pollution,  *Water  pol- 
lution sources,  *Karst  hydrology,  'Groundwater 
management,  'Geological  surveys,  'Geologic 
mapping,  'Austria,  Karst,  Land  use,  Agricultural 
hydrology,  Groundwater  quality,  Environmental 
effects,  Forest  hydrology. 

About  15%  of  the  entire  territory  of  Austria  can  be 
classified  as  Karst.  As  a  result  of  extensive  tourism, 
stock  farming  and  forestry  some  problems  arise  in 
several  areas.  This  is  of  particular  significance  as  a 
substantial  amount  of  the  drinking  water  in  Austria 
originates  from  karst  regions.  Special  maps  from 
the  past  ten  years  point  out  the  environmental 
factors  of  selected  Austria  karst  areas.  About  10% 
of  the  Austrian  karst  is  currently  being  mapped. 
These  maps  consist  of  transparent  overlays  to  the 
official  topographic  maps,  as  well  as  detailed  expla- 
nations dealing  with  geoscientific,  environmental 
and  economical  factors.  The  Dachstein  region  in 
the  Northern  Calcareous  Alps  220  km  southwest 
of  Vienna  is  an  example  of  groundwater  contami- 
nation due  to  intensive  tourism.  During  a  thunder- 
storm period  in  August  1984  high  discharge  rates 
were  correlated  with  high  bacteria  counts  in  the 
Brunnbach-spring.  This  was  indirectly  related  to 
the  tourist  activity  in  the  glaciated  area  and  associ- 
ated lakes.  (See  also  W90-02444)  (Author's  ab- 
stract) 
W90-02462 


TAPPING  AND  PROTECTION  OF  UNDER- 
GROUND WATER  IN  THE  ADRIATIC  KARST 
REGION  RELATED  TO  THE  NEW  CONCEP- 
TION OF  STRUCTURE  OF  DINARIDES. 

Naturhistorisches  Museum,  Vienna  (Austria).  Kar- 
stological  and  Speleological  Dept. 
B.  Biondic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Walhngford,  Oxfordshire,  UK.  1988  n  187- 
193.  3  fig,  5  ref.  V 

Descriptors:  'Geohydrology,  'Water  resources 
development,  'Karst  hydrology,  'Yugoslavia, 
'Carbonate  rocks,  Groundwater,  Monitoring,  En- 
vironmental protection,  Water  pollution  control. 

Geologically,  Yugoslavia  is  primarily  karst,  with 
carbonate  rocks  and  a  network  of  underground 
streams  and  surface  waters.  Since  water  dynamics 
and  the  structural  framework  of  the  terrain  are 
directly  related,  the  study  of  structural  relations  is 
ot  primary   importance.   This  is  the  tectonically 
very  dynamic  area  of  the  Dinarides,  where  tangen- 
tial structural  forms  are  expressed  due  to  subdue - 
tion  effects,  and  thus  underground   waters  have 
very  specific  dynamics.  The  underground  water 
tlows  along  the  underlying  limb  of  an  overthrust 
towards  coastal  zones  of  discharge,  and  only  at 
springs  does  it  vertically  penetrate  into  the  karsti- 
tied  carbonate  rocks  of  the  overlying  deposits  visi- 
ble at  the  surface.  Advanced  knowledge  of  geohy- 
drological  interrelations  enables  successful  tapping 
ot  underground  water  at  its  source  or  by  penetrat 
rng  the  retention  areas  tributary   to  the  source 
1  oday  most  such  activity  is  still  related  to  the  zone 
ot  permanent  outflow,  since  this  region  has  de- 
pendable reserves  and  a  margin  of  safety  for  water 
supply.  The  great  deficiency  in  recharge  of  the 
underground  karst  during  long  summer  dry  peri- 
ods requires  saving  part  of  the  high  waters  during 
rainy   periods   in   surface   storage   basins.    Future 
projects  involve  tapping  of  water  by  regulating 
discharge  from  the  karst-drainage  systems.  In  par 
allel  with  water  exploitation,  water-quality  moni- 
toring is  earned  on,  including  complex  studies  of 
possible  biological  and  chemical  pollutants  under 
various  hydrogeological  conditions  in  the  under- 
ground karst.  (See  also  W90-02444)  (Mertz-PTT) 
W90-02464 


EFFECTS  OF  LAND  DRAINAGE  ON 
GROUNDWATER  RESOURCES  IN  KARSTIC 
AREAS  OF  IRELAND. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  6G 
W90-02466 


Groundwater — Group  2F 

that  all  the  variables  in  the  system  of  geomorpho- 
logic  formation  are  constants.  Under  these  condi- 
tions, ordered  evolution  comes  to  a  sudden  stop 
f,r^Veplaced  by  disordered  evolution.  (See  also 
W90-02444)  (Mertz-PTT) 
W90-02468 


HYDRODYNAMICS  AND  HYDROCHEMICAL 
EVOLUTION  OF  GYPSUM  KARST  AQUIFERS 
DATA  FROM  THE  EMILIA  ROMAGNA 
REGION. 

Istituto  Italiano  di  Speleologia,  Bologna  (Italv) 
P.  Forti,  and  F.  Franca  villa. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Walhngford,  Oxfordshire,  UK.  1988  n  219- 
224.  4  fig,  6  ref.  '   V 

Descriptors:  'Geochemistry,  'Geohydrology 
'Karst  hydrology,  'Italy,  'Aquifer  systems,' 
Groundwater  pollution,  Karst,  Gypsum,  Sulfates, 
Apennine  Mountains. 

In  Italy  evaporitic  formations  outcrop  frequently 
mainly  along  all  the  Apennine  chain  from  Pie- 
monte  to  Calabria  and  in  Sicily.  These  formations 
are  always  intersected  by  large  karst  phenomena. 
Some  of  the  most  important  are  located  in  the 
Emiha-Romagna  region.  The  principal  karst 
aquifers  are:  The  Spipola-Acqua  Fredda  cave 
system  near  Bologna,  the  Rio  Stella/Rio  Basino 
cave  system  near  Faenza,  and  the  Tanone  cave  and 
Poiano  salt  springs  near  Villaminozzo.  All  these 
karst  aquifers  are  characterized  by  high  flow  and 
discharge  rates  with  sudden  variations  in  their 
regimens  during  spring  rainfalls.  From  the  hydro- 
chemical  point  of  view,  all  the  karst  waters  of  the 
Emilia  Romagna  region  are  very  hard  and  are  fully 
saturated  with  respect  to  sulfate  ion;  this  hinders  a 
direct  municipal  use  of  these  waters,  but  neverthe- 
less they  represent  important  local  resources  for 
agricultural  use.  Due  to  their  high  flow  rates,  lack 
of  any  possibilities  of  self-purification,  and  their 
potential  as  storage  traps  for  pollutants,  gypsum 
karst  aquifers  of  the  Emilia  Romagna  region  are 
highly  vulnerable  to  all  kinds  of  pollutants  (See 
also  W90-02444)  (Mertz-PTT) 
W90-02467 


*nm^°^  OF     HIGHLY     PERMEABLE 
XeSotICS  T  CONTAMINATION  BY 

Bundesgesundheitsamt,    Berlin    (Germany     FR) 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene 

u™n£?mary   blbli°graphic   entry   see   Field   5G. 
W90-02465 


EVOLUTION  OF  KNICK-POINT  BELT  IN  A 
RIVER  SECTION  IN  HUANGGUOSHU. 

Academia    Sinica,    Guiyang    (China).    Karst    Re- 
search Office. 
H.  Yang,  and  P.  Li. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Walhngford,  Oxfordshire,  UK.    1988.  p  225- 

Descriptors:  'Geomorphology,  'Karst  hydrology 
'Rivers,  'China,  River  beds,  Karst,  Evolution  Ge- 
ology. 

The  river  section  in  Huangguoshu  is  part  of  the 
Dabang  River  which  is  a  first-order  tributary  of 
the  North  Panjiang  River.  It  is  8  km  long,  with  the 
north  end  in  Doupo  and  the  south  end  in  Hezuilai 
There  are  5  knick-points.  The  top  of  each  knick- 
point  is  a  rather  wide  terrace  from  which  water- 
tails  drop  down,  and  the  bottom  is  a  valley.  The  5 
knick-points  are  different  in  process  and  stage  of 
evolution.  According  to  a  regional  comparison 
this  area  must  have  been  affected  when  the  Hima- 
layas uplifted.  The  rivers  obtained  potential  energy 
from  the  internal  energy  of  the  structural  move- 
ment and  added  dynamic  energy  to  erosion.  Owing 
to  the  tectonics  where  knick-points  occur,  the  frac- 
turing degree  of  rock  and  the  different  forms  of 
original  nver  beds,  there  is  an  obvious  difference  in 
their  evolution.  Only  the  Huangguoshu  knick-point 
contains  the  regional  features,  and  is  regarded  as  an 
erosion  datum  plane  and  regionally  as  geomorpho- 
logically  distinctive.  All  the  others  are  structural 
and  hthological  knick-points.  Therefore,  they  are 
of  no  regional  significance  in  terms  of  geomorpho- 
logy. This  indicates  that  different  forms  of  tecton- 
ics can  be  developed  simultaneously.  The  evolu- 
tion of  knick-points  is  ordered,  but  it  is  supposed 


*I^DY^ON  ISOTOPES  OF  KARST  WATER 
AND  TRAVERTINE  DEPOSITS  AT  THE 
HUANGLONG  SCENIC  SPOT. 

Institute  of  Karst  Geology,  Guilin  (China) 
X.  Chen,  X.  Zhu,  and  X.  Zhu. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Walhngford,  Oxfordshire,  UK.  1988  n  233- 
240.  3  fig,  1  tab,  2  ref. 

Descriptors:  'Geochemistry,  'Geomorphology 
'Karst  hydrology,  'China,  'Travertine,  'Isotope 
studies,  'Springs,  Carbon  radioisotopes,  Radioiso- 
topes, Geology,  Deuterium,  Oxygen  isotopes,  Ura- 
nium, Chemical  properties. 

The  Huanglong  Valley  is  a  well-known  scenic 
spot  Through  isotopic  studies  the  development 
mechanism,  the  formation  age,  the  sedimentation 
rate  of  travertine  deposits  forming  the  landscape  of 
the  Huanglong  scenic  spot,  and  the  origin  of  hot 
springs  with  low  temperature  have  been  deter- 
mined. Stable  isotopes,  such  as  deuterium,  oxygen- 
18  and  carbon- 13,  and  radioactive  isotopes  such  as 
tritium,  carbon- 14  and  uranium  were  used,  and 
about  30  groups  of  samples  were  collected  from 
the  Huanglong  valley  and  its  surrounding  areas 
ine  carbon- 14  dating  of  travertine  deposits  in  this 
region  showed  that  the  sedimentation  was  a  suc- 
cessively layered  one.  The  thickness  of  travertine 
deposits  was  less  than  30  m.  The  sedimentation  age 
of  travertine  deposits  was  Holocene,  ranging  be- 
tween 8000  and  2000  years.  The  average  sedimen- 
tation rate  was  3  to  5  mm/yr  and  the  variation 
range  was  0.4  to  33  mm/yr.  The  carbon-14  datings 
of  the  Pearl  Spring  was  6600  +  /-100  years  and  the 
Feicui  Spring  was  6400  +  /- 185  years  This  showed 
that  their  formation  ages  were  close  to  one  an- 

?,l,™r'  but  the  Pearl  SPrir|g  was  deeper.  (See  also 

W90-02444)  (Mertz-PTT) 

W90-02469 


KARST    DEVELOPMENT    IN    PERMAFROST 
REGIONS  OF  NORTHERN  CANADA. 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J 

W90-02470 


EVOLUTION  OF  KARST  AND  ITS  PRACTI- 
CAL SIGNIFICANCE  IN  HYDROGEOLOGI- 
CAL INVESTIGATION. 

Karlova  Univ.,  Prague  (Czechoslovakia).  Dept.  of 
Hydrogeology  and  Engineering  Geology. 
J.  Silar. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  n  264- 
267.  7  ref. 

Descriptors:  'Karst  hydrology,  'Geohydrology, 
'China,  'Carbonate  rocks,  'Geomorphology! 
Groundwater  movement,  Evolution,  Geology. 

Karstification  is  a  relatively  fast  exogenic  process 
which  depends  on  geological  and  morphological 
evolutions.  The  otherwise  continuous  evolution  of 
karst  including  its  hydrogeological  structures  has 
often  been  rejuvenated  and  acelerated  by  tectonic 
uplifts  which  intensified  the  ground-water  circula- 
tion within  the  soluble  rock  due  to  the  increased 
hydraulic  gradient,  or  on  the  contrary,  it  has  been 
retarded  or  stopped  by  subsidence  of  the  area  and 
by  the  subsequent  decline  of  ground-water  circula- 
tion. Sometimes,  the  karst  of  the  previous  geologi- 
cal periods  was  buried  under  the  sediments  depos- 
ited later.  Thus,  the  geological  and  morphological 
analyses  of  evolution  are  significant  for  providing 
ideas  on  the  present-day  spatial  arrangement  of 
ground-water  circulation.  They  are  useful  in  the 
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first  phases  of  hydrological  investigation  for 
ground-water  development  as  well  as  for  the  de- 
signing of  reservoirs  in  carbonate  rocks.  Examples 
from  the  karst  region  in  South  China  and  other 
regions  in  the  world  indicate  that  the  study  of 
geological  features  and  of  their  evolution  in  the 
past  provides  a  clue  for  the  interpretation  of  the 
present-day  hydrogeological  structures.  (See  also 
W90-02444)  (Author's  abstract) 
W90-02471 


RELATION  BETWEEN  THE  HYDROGEO- 
LOGY  OF  CARBONATE  ROCKS  AND  THE  DE- 
VELOPMENT OF  KARST  LANDFORMS. 

Geological  Survey,  Nashville,  TN. 
J.  V.  Brahana,  and  E.  F.  Hollyday. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  I.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  270- 
275.  1  fig,  1  tab,  4  ref. 

Descriptors:  *Geomorphology,  "Karst  hydrology, 
"Geohydrology,  *Karst,  "Carbonate  rocks,  "North 
America,  "Caribbean  Sea,  Groundwater  move- 
ment, Mathematical  analysis,  Evolution. 

Hydrogeologic  processes  and  controls  affecting 
aquifer  porosity,  permeability  and  subsequent  karst 
landform  development  can  be  separated  into  six 
general  categories:  (1)  diagenetic-geochemical;  (2) 
lithologic-stratigraphic;  (3)  structural-tectonic;  (4) 
hydrologic;  (5)  weathering  geomorphic;  and  (6) 
historical  geologic-chronologic.  While  the  relative 
importance  of  these  processes  and  controls  may 
vary  regionally,  the  development  of  karst  land- 
forms  are  the  cumulative  result  of  the  interrelation 
of  hydrologic  and  geologic  processes  and  controls 
unique  to  individual  carbonate  terranes.  In  an 
effort  to  better  understand  the  relation  between  the 
hydrogeology  of  carbonate  rocks  and  subsequent 
landform  development,  a  matrix  tabulation  method 
quantifying  processes  and  controls  (causes),  and 
resultant  landform  (effects)  was  applied  to  27  car- 
bonate terranes  in  North  American  and  the  Carib- 
bean. Results  indicate  that  dissolution  and  dynamic 
ground-water  flow  are  the  dominant  causes  affect- 
ing karst  landform  development.  Many  other  proc- 
esses and  controls  may  also  be  important  and  re- 
sults indicate  that  none  should  be  omitted  from 
consideration.  (See  also  W90-02444)  (Author's  ab- 
stract) 
W90-02472 


HYDROLOGICAL  CONTROL  AND  THE  DE- 
VELOPMENT OF  COCKPIT  AND  TOWER 
KARST. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Geogra- 
phy. 

P.  W.  Williams. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  281- 
290.  5  fig,  27  ref. 

Descriptors:  "Geomorphology,  "Tower  karst, 
"Karst,  "Karst  hydrology,  "Geohydrology,  Evolu- 
tion, Cockpit  karst. 

Controversy  still  exists  concerning  the  evolution  of 
tower  karst  (fenglin),  in  particular  its  relationship 
to  cockpit  or  cone  karst  (Fengcong).  Two  hypoth- 
eses for  tower  karst  development  are  examined:  (1) 
that  it  evolves  directly;  and  (2)  that  it  evolves  from 
a  previous  cockpit  karst  phase.  The  development 
of  karst  is  strongly  influenced  by  its  hydrological 
setting  and  particularly  by  the  relationship  of  the 
karstic  rock  to  its  non-karstic  surrounds.  This  de- 
termines whether  the  influence  of  diffuse  autogenic 
or  concentrated  allogenic  recharge  is  the  most 
dominant  in  the  erosion  of  the  relief.  Given  pure 
dense  limstones  and  a  humid  warm  to  mild  climate, 
diffuse  autogenic  recharge  will  result  in  the  devel- 
opment of  draw-down  dolines  and  a  polygonal 
karst  relief,  whereas  concentrated  recharge  from 
allogenic  streams  will  lead  to  the  formation  of 
point  recharge  depressions.  Allogenic  recharge 
through  a  breached  caprock  forms  ceriti  ipetally 
draining,  roughly  circular  streamsink  depressions, 
whereas  lateral  allogenic  input  along  a  recharge 


margin  develops  elongate  depression  such  as  blind 
valleys.  When  a  caprock  is  completely  removed  by 
erosion,  the  recharge  over  the  karst  becomes  dif- 
fuse and  autogenic.  This  is  the  case  in  most  cockpit 
karsts.  It  is  concluded  that  both  occur  but  that  the 
evolution  from  a  previous  cockpit  karst  phase  is 
the  more  common  case.  The  transition  from  cock- 
pit to  tower  karst  is  forced  when  the  water-table  is 
reached;  an  important  hydrologic  threshold  that 
controls  the  operation  of  natural  processes.  A 
major  fall  in  the  water-table  as  a  consequence  of 
uplift  and  rejuvenation  causes  tower  karst  to  revert 
to  cockpit  karst,  but  a  minor  or  gradual  lowering 
of  the  water-table  promotes  the  growth  of  towers 
by  extension  of  their  bases.  (See  also  W90-02444) 
(Mertz-PTT) 
W90-02474 


SPELEOLOGICAL  EXPLORATION  OF 
OGULIN  AREA. 

Student  Mountaineering  Society,  Zagreb  (Yugo- 
slavia). 

E.  Kireta,  and  M.  Kovacic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  291- 
198.  5  fig,  3  ref. 

Descriptors:  "Geomorphology,  "Caves,  "Karst  hy- 
drology, "Karst,  "Yugoslavia,  Groundwater  move- 
ment, Groundwater  pollution,  Geology,  Creta- 
ceous, Permeability. 

Ogulin  zavala  is  a  part  of  karst  area  in  the  north- 
western part  of  Yugoslavia.  The  area  is  divided 
into  permeable  and  impermeable  parts  according  to 
hydrogeological  properties  of  rocks.  A  comparison 
of  the  geological  and  hydrogeological  draft  indi- 
cates that  the  biggest  part  of  underground  water 
flow  is  in  the  lower  Cretaceous  layers.  Older 
layers  are  impermeable  to  surface  water  (the  upper 
impounding  area).  The  spring  formations  of  the 
underground  rivers  in  the  lower  Cretaceous  lime- 
stone (the  lower  impounding  area)  are  believed  to 
be  caused  by  a  high  groundwater  level  in  this  area. 
Speleological  explorations  in  the  so  called  lower 
intake  area  have  discovered  and  explored  big 
caves.  Water  is  a  main  factor  in  forming  these 
caves  and  is  present  at  all  times  of  the  year.  Water 
levels  often  increase  rapidly  during  heavy  rainfall 
and  spring  thaws,  and  water  levels  are  lowest  in 
August  and  September  and  in  the  winter.  There 
are  signs  of  severe  pollution  in  some  of  these 
underground  water  systems  from  the  town  of 
Ogulin  which  is  situated  above  part  of  the  cave 
network.  Based  on  general  hydrogeological  char- 
acteristics as  well  as  speleological  explorations,  it  is 
believed  that  an  even  bigger  cave  system  and 
underground  water  network  exists  in  this  area. 
(See  also  W90-02444)  (Mertz-PTT) 
W90-02475 


SOME  CHARACTERISTICS  OF  SILT  OF  SUB- 
TERRANEAN SYSTEM  OF  DJULA-MEDVE- 
DICA  IN  OGULIN  YUGOSLAVIA. 

Forest  Research  Inst.,  Zagreb  (Yugoslavia).  Dept. 

of  Typology. 

For  primary  bibliographic  entry  see  Field  5B. 
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ABOUT  THE  HYDROGEOLOGICAL  AND  HY- 
DROCHEMICAL  BEHAVIOUR  OF  THE  KAR- 
STIC AREAS  IN  THE  BASQUE  COUNTRY 
(NORTHERN  SPAIN,  EUROPE). 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
of  Geodynamic. 

I.  Antiguedad,  and  A.  Garcia  de  Cortazar. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  309- 
314.  3  fig,  2  tab,  2  ref. 

Descriptors:  "Water  chemistry,  "Geochemistry, 
"Geohydrology,  "Karst  hydrology,  "Aquifers, 
"Karst,  "Spain,  Carbonate  rocks,  Factor  analysis, 
Hydrologic   maps,   Rainfall,   Correlation   analysis. 

The  main  hydrochemical  and  hydrodynamical  fea- 
tures of  the  aquifers  related  to  the  different  carbon- 


ate formations  in  Spain  (Jurassic,  cretaceous  and 
tertiary)  have  been  summarized  from  a  regional 
t  view  In  general,  waters  show  a  mineral- 
ization of  less  than  450  mg/l.  The  relationship  of 
different  hydrochemical  families  to  the  diverse  car- 
bonate systems  was  demonstrated  using  a  factorial 
analysis.  However,  meterological  elements  did  not 
follow  this  pattern,  and  the  fundamental  recharge 
of  the  aquifer  systems  is  from  rain.  A  basic  typol- 
ogy of  karstic  aquifers  has  been  determined  from 
the  examination  of  hydrograms  in  some  springs, 
taking  into  account  their  global  response  It  was 
found  that  local  factors  have  the  greatest  influence 
on  the  development  of  karstic  drainage  The  results 
of  studies  carried  out  on  diverse  massifs  of  the 
region  estimate  the  rate  of  karstic  denudation  (64 
mm/1000  y  with  an  average  annual  rainfall  of  1600 
mm;  125  mm/lOOOy  with  2500mm/y  rainfall)  were 
in  agreement  with  the  previous  estimates  of  the 
relationship  between  denudation  and  precipitation. 
The  tracings  showed  variability  in  the  flow  veloci- 
ties from  5  to  250  m/h.  (See  also  W90-02444) 
(Mertz-PTT) 
W90-02477 


GENESIS,  REGIME  AND  UTILIZATION  OF 
KARST  WATERS  IN  WEST  CARPATHIANS 
MTS.  (CZECHOSLOVAKIA). 

Geologicky     Ustav     Dionyza     Stura,     Bratislava 
(Czechoslovakia). 
E  Kullman,  and  V.  Hanzel. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  315- 
319.  4  fig,  1  tab,  4  ref. 

Descriptors:  "Water  resources  development, 
"Karst  hydrology,  "Groundwater  depletion, 
"Czechoslovakia,  "Geohydrology,  Groundwater 
management,  Seasonal  variation. 

Karst  waters  of  the  West  Carpathians  are  the  most 
exploitable  groundwaters  in  Czechoslovakia.  Karst 
waters  have  formed  in  80  hydrogeologic  karst 
structures  on  areas  totaling  10-100  square  km  with 
natural  groundwater  resources  exceeding  30  cubic 
m/sec.  Some  of  the  structures  formed  are  closed, 
isolated  by  impermeable  sequences  in  their  base- 
ment and  on  their  periphery,  so  the  inflow  and 
outflow  can  be  measured  directly  while  others  are 
open  and  cannot  be  measured  directly.  By  measur- 
ing the  long-term  hydrological  balance  on  selected 
hydrostructures,  data  on  the  precipitation-runoff 
relationship  in  single  structures  was  obtained.  The 
study  of  the  karst  water  regime  inside  the  hydro- 
geologic  structures  revealed  substantial  differences 
between  the  groundwater  regime  on  the  preferred 
paths  and  the  regime  of  frontal  leakage  from  the 
infiltration  areas  to  the  surface  discharge  areas  in 
individual  structures.  A  system  was  developed  for 
using  the  karst  spring  water  in  combination  with  a 
seasonal  utilization  of  the  groundwater  reserves  of 
the  spring  structure.  This  approach  is  effective  and 
economical  (the  increased  effectiveness  of  the 
source  is  50-100%).  (See  also  W90-02444)  (Mertz- 
PTT) 
W90-02478 


RELATIONSHIP  BETWEEN  KARST  AND 
POROUS  AQUIFERS  ON  THE  CHALKIDIKI 
PENINSULA,  GREECE. 

Muenster  Univ.  (Germany,  F.R.).  Dept.  of  Geolo- 
gy and  Paleontology. 
E.  P.  Loehnert,  and  A.  Papakonstantinou. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  321- 
326.  2  fig,  3  ref. 

Descriptors:  "Geochemistry,  "Karst  hydrology, 
"Aquifers,  "Greece,  "Isotope  studies,  "Geohydro- 
logy, Geologic  mapping,  Deuterium,  Carbon  diox- 
ide, Oxygen  isotopes,  Boron,  Tritium. 

The  relationship  between  karst  and  porous  aquifers 
in  a  selected  area  of  the  western  Chalkidiki  Penin- 
sula was  investigated,  using  hydrochemical  and 
isotopic   parameters  and  taking  into  account  the 
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prevailing  hydraulic  conditions  in  the  two  systems. 
The  Katsikas  karst  was  mapped  as  a  positive  geo- 
thermal  anomaly  which  extends  to  the  east  under 
thin  Neogene  overburden.  Karst  waters  were  iden- 
tifiable by  deep-seated  source  components  such  as 
C02  and  the  trace  elements  fluoride  and  boron, 
among  others.  The  water  is,  however,  of  meteoric 
origin,  as  proven  by  oxygen- 18  and  deuterium 
whose  variation  may  reflect  slight  altitude  differ- 
ences in  the  recharge  area.  The  flowing  water  of  a 
large  artesian  well  appeared  well  mixed,  but  local 
recharge  was  suggested  by  elevated  tritium  values 
in  pumped  holes.  Downstream  in  the  porous  aqui- 
fer system  it  was  mainly  the  carbonate  chemistry 
md  the  redox  potential  which  varied.  At  deep 
:onfined  levels  of  the  multi-layered  system,  waters 
tvere  encountered  which  were  poor  in  tritium  and 
luoride  and  were  sometimes  depleted  in  oxygen- 18 
uid  deuterium.  These  pockets  of  water  did  not 
«em  to  have  been  flushed  by  karst  waters.  A 
]uantification  of  the  relationship  between  the  two 
•ystems  was  hampered  by  the  inhomogeneity  of 
he  porous  system.  Chloride,  which  occurred  in  all 
groundwaters  at  about  the  same  level,  is  derived 
rom  precipitation,  not  seawater  intrusion.  (See 
Jso  W90-02444)  (Mertz-PTT) 
V90-02479 


ATTEMPT  TO  KARST  CLASSIFICATION  IN 
iPAIN  BASED  ON  SYSTEM  ANALYSIS. 
|  J.  Obarti,  P.  Garay,  and  I.  Morell. 
N:  Karst  Hydrogeology  and  Karst  Environment 
'rotection.  Vol.  1.  International  Association  of 
lydrological  Sciences  Press,  Institute  of  Hydrolo- 
y,  Wallingford,  Oxfordshire,  UK.  1988.  p  328- 
36.  3  fig,  3  tab,  22  ref. 

)escriptors:  *Karst,  *Karst  hydrology,  *Spain, 
Hydrodynamics,  *Hydrologic  models,  Classifica- 
on,  Systems  analysis,  Geologic  mapping. 

!  classification  of  Spanish  karst  systems,  based  on 
eological  features  and  hydrodynamic  behavior 
bserved  in  hydrographs  of  different  system  types, 
presented.  Systems  were  selected  on  the  basis  of 
ieir  geographical  and  climatological  representati- 
ity.  The  systems  studied,  selected  from  an  exten- 
ve  literature  review  augmented  by  additional 
ita,  were  analyzed  according  to  a  model  pro- 
ved by  Mangin.  The  variables  used  for  compari- 
m  purposes  between  selected  systems  were  based 
l  the  relationship  in  each  system  between  input 
id  output  (precipitation  and  discharge).  This  rela- 
5n  was  evaluated  using  time-series  analysis  tech- 
ques  in  some  cases  and  purely  hydrologic  meth- 
ls  in  others,  depending  on  the  available  data.  The 
nphtude  of  hydrodynamic  variation  observed 
as  very  large  and  there  was  a  strong  dependence 
Iween  ease  of  flow,  degree  of  karst  development, 
id  karst  evolution.  In  Spain,  karst  systems  can  be 
und  with  short  time  response  to  rain  (memory 
feet  and  response  time  smaller  than  10  days)  and 
>t  depletion  (depletion  coefficient  larger  than 
1/day),  corresponding  to  well-developed  karst 
stems.  These  may  coexist  geographically  with 
hers  distinguished  by  inertial  behavior  (memory 
ect:  1-2  days  and  depletion  coefficient  less  than 
I /day),  representative  of  systems  with  impeded 
iw  due  to  the  low  degree  of  karstification.  How- 
er,  the  fastest  responses  and  greatest  degree  of 
rst  development  were  mainly  in  northern  Spain 
lere  rainfall  is  greater  than  in  lower  latitudes 
se  also  W90-02444)  (Mertz-PTT) 
90-02480 


•JALYSIS  OF  TIME-DEPENDENT  FACTORS 
7  BOSSEA  KARSTIC  SYSTEM  (MARITIME 
.PS-ITALY). 

litecnico  di  Torino  (Italy).  Dipt,  di  Georisorse  e 
rntorio. 

Civita,  G.  F.  Olivero,  and  B.  Vigna. 
:  Karst  Hydrogeology  and  Karst  Environment 
stection.  Vol.  1.  International  Association  of 
'drological  Sciences  Press,  Institute  of  Hydrolo- 
,  Wallingford,  Oxfordshire,  UK.  1988  d  339- 
i.  5  fig,  1  tab,  4  ref.  ' 

scriptors:  *Flow  discharge,  'Geohydrology, 
_eochemistry,  *Water  chemistry,  'Italy,  'Karst 
irology,  Dye  releases,  Water  analysis,  Chemical 
ilysis,  Caves. 


Since  1982  the  Bossea  Cave  in  Italy  has  been 
equipped  for  continuous  study  of  the  flow  dis- 
charge of  a  peculiar  karstic  system,  where  a  lime- 
stone complex  is  supported  and  surrounded  by 
basement  rocks  (quarzites  and  porphyroids).  Dye 
tracer  tests  and  hydrogeochemical  analysis  have 
aided  understanding  of  the  behavior  of  the  system 
in  different  periods  of  the  year.  When  no  precipita- 
tion occurs  in  the  recharge  area,  discharge  is 
mainly  supplied  by  a  fractured  quarzite  aquiclude. 
Some  chemical  markers  (sulfate  and  silica)  have 
been  identified  in  the  system;  they  are  related  to 
two  different  recharge  zones,  one  is  made  up  of 
carbonate  rocks,  the  other  of  crystalline  basement 
rocks.  Conductivity  shows  a  good  correlation  with 
flow-rate  and  the  highest  conductivity  values  mark 
the  high-water  sections  of  the  hydrograph.  Only 
heavy  rainfall  causes  a  relative  lowering  of  con- 
ductivity, especially  when  its  effect  is  added  to 
Spring  snowmelt.  (See  also  W90-02444)  (Author's 
abstract) 
W90-02481 


HYDROGEOLOGICAL  LIMITS  OF  THE  FRI- 
GIDO  RIVER  BASIN  (APUANE  ALPS). 

Florence  Univ.  (Italy).  Dipt,  di  Scienze  della 
Terra. 

L.  Piccini,  and  G.  Pranzini. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  n  345- 
350.  4  fig,  6  ref.  P 

Descriptors:  'Groundwater  basins,  *Karst  hydrol- 
ogy, *River  basins,  "Hydrologic  budget,  *Italy, 
'Geohydrology,  Geologic  formations,  Alpine  re- 
gions, Dye  releases. 

Ground  water  circulation  in  the  Apuane  Alps  in 
Italy  is  strongly  conditioned  by  karstic  features 
and  very  complex  geological  structures.  It  is  there- 
fore independent  of  the  surface  drainage  in  many 
cases.  This  study  was  undertaken  to  determine  the 
actual  extent  of  the  Frigido  River  Basin,  which 
according  to  the  data  of  the  Hydrographic  Office,' 
should  have  a  runoff  coefficient  equal  to  two.  The 
limits  of  the  Frigido  Hydrogeological  basin,  esti- 
mated on  the  basis  of  geological  structures,  the 
discharges  of  springs,  and  the  results  of  dye  tracing 
tests  in  sinkholes  and  caves,  were  then  compared 
with  the  hydrologic  balance.  There  was  a  water 
surplus  of  25%,  which  can  be  attributed  to  impre- 
cision in  the  measurements  of  the  Frigido  dis- 
charges. (See  also  W90-02444)  (Author's  abstract) 


ANHYDRITE-DOLOMITE  FORMATION  IN 
THE  UPPER  VALLEY  OF  THE  RIVER  SEC- 
CHIA:  KARST  HYDROGEOLOGY. 

Modena  Univ.  (Italy).  1st.  di  Geologia. 
A.  Colombetti,  and  P.  Fazzini. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  p  360- 
365.  1  fig,  5  ref. 

Descriptors:  *Geochemistry,  *Karst  hydrology 
'Geohydrology,  'Italy,  Springs,  Dye  releases,  Aq- 
uifer systems. 

The  karstic  system  of  the  Burano  Formation  in  the 
upper  valley  of  the  River  Secchia  is  of  particular 
interest  due  to  the  presence,  in  the  terminal  part  of 
the  outcrop,  of  the  chloride/sulfate  Poiano  over- 
flow springs,  which  have  a  rate  of  flow  ranging 
from  300  to  900  L/s.  If  the  chemical  composition 
of  the  Poiano  spring  waters  is  compared  with  that 
of  other,  mostly  temporary,  springs  and  also  with 
that  of  surface  water-courses,  the  hypothesis  of 
two  pathways  of  water  circulation  can  be  suggest- 
ed. This  is  confirmed  by  a  100  m  deep  drilling 
earned  out  at  the  bottom  of  the  valley,  which 
found  local  enrichments  of  halite  in  the  gypsum 

!?,y™s,;,(.See  also  W90-02444)  (Author's  abstract) 
W90-02484 


SEMI-COVERED  KARST  AQUIFERS  IN  THE 
OPHIOLITE    BELT   OF   YUGOSLAV   DINAR- 

IDES. 


Groundwater — Group  2F 

Belgrade  Univ.   (Yugoslavia).   Faculty  of  Mining 
and  Geology. 
N.  A.  Kresic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  n  369- 
373.  3  fig,  5  ref. 

Descriptors:  'Geochemistry,  *Karst  hydrology 
'Yugoslavia,  'Aquifers,  *Geohydrology,  Chemical 
analysis,  Geologic  formations. 

Mos  karst  aquifers  in  the  Ophiolite  Belt  of  Yugo- 
slav Dinarides  are  developed  in  Triassic  carbon- 
ates, mainly  limestones,  with  thickness  sometimes 
exceeding  1000  m.  The  limestones  are  intensively 
karstified  and  partly  covered  with  less  permeable 
rocks  of  the  Diabase-Chert  Formation  and  ultra- 
mafics,  both  of  Jurassic  age.  The  amount  of  dis- 
charged water  indicates  that  all  the  big  karstic 
springs  draining  these  aquifers  have  a  significant 
lack  of  catchment  areas  visible  on  the  surface.  This 
fact,  along  with  the  specific  chemical  composition 
of  groundwaters  (high  content  of  silica  and  magne- 
sium), has  dictated  complex  hydrogeological  re- 
search, which  has  been  intensified  in  the  last  few 
years.  (See  also  W90-02444)  (Author's  abstract) 
W90-02485 


HYDROGEOLOGY  OF  THE  UPPER  JURASSIC 
KARST  AQUIFER  WITHIN  THE  KRAKOW- 
WIELUN  UPLAND  (POLAND). 

Silesian  Univ.,  Katowice  (Poland).  Dept.  of  Earth 
Sciences. 

A.  Rozkowski,  and  A.  Pacholewski. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  n  374- 
379.  7  ref. 

Descriptors:  "Karst  hydrology,  'Aquifer  systems, 
'Poland,  'Geohydrology,  Springs,  Water  analysis. 

The  Upper  Jurassic  karst  aquifer  is  located  within 
the  Drakow-Wielun  Upland  in  Southern  Poland. 
The  Upper  Jurassic  limestones,  with  thickness  up 
to  400  m,  are  covered  in  the  majority  of  the  areas 
by  only  Quarternary  deposits.  Karst  phenomena- 
both  surface  and  subterranean-are  to  a  great  extent 
typical  for  the  area.  Despite  a  variety  of  hydraulic 
properties,  the  Upper  Jurassic  limestone  complex 
represents  one  hydraulically  connected  aquifer. 
Two  separate  aquifers  appear  only  in  the  northern 
part  of  the  region,  where  the  carbonate  complex 
consists  of  marl  layers.  The  following  hydraulic 
systems  in  the  karst-fissured  carbonate  Upper  Ju- 
rassic rocks  in  the  Krakow-Wielun  region  exist: 
pores,  fissures,  open  karst  and  filled  karst  forms. 
There  are  some  270  karst  springs  known  in  this 
area.  The  Upper  Jurassic  aquifer  under  the  condi- 
tions of  natural  regime  are  fresh  ones  with  slight 
mineralization  of  the  HC03-Ca  type.  C02  and  02 
dissolved  in  waters  prove  open  circulation  ways 
and  oxygen  environment.  Concentrations  of  HC03 
(up  to  307  mg/dm),  S04(-2)  (up  to  40  mg/dm), 
Cl(-)  (up  to  20  mg/dm),  N03(-)  (up  to  2.5  mg/dm), 
Ca(  +  2)  (up  to  100  mg/dm),  Mg(  +  2)  (up  to  12 
mg/dm),  and  total  mineralization  (up  to  0.55  g/ 
cubic  dm)  are  typical  of  the  waters.  Higher  con- 
centrations can  be  observed  at  present  due  to 
water  pollution.  Industry  is  the  main  source  of 
water  pollution.  (See  also  W90-02444)  (Mertz- 
PTT) 
W90-02486 


GEOLOGY  OF  THE  UPPER  PALEOZOIC  AQ- 
UIFER IN  WESTERN  BELGIUM. 

Katholieke    Univ.    Leuven    (Belgium).    Inst,    for 
Earth  Sciences. 

W.  Loy,  M.  Dusar,  and  G.  Verreet. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  380- 
385.  2  fig,  3  ref. 

Descriptors:  'Geohydrology,  'Aquifer  character- 
istics, 'Belgium,  'Karst  hydrology,  'Groundwater 
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Group  2F — Groundwater 

management,  Geologic  mapping,  Well  data,  Water 
demand. 

In  order  to  match  the  increasing  water  demand  in 
the  province  of  West-Flanders,  Belgium,  some  pro- 
duction wells  and  a  series  of  core-holes  were  used 
to  define  the  limits  of  the  upper  Paleozoic  aquifer. 
In  this  way  the  water  withdrawal  can  be  spread 
over  a  larger  area,  thus  avoiding  a  too  locally 
concentrated  drawdown  resulting  in  land  subsid- 
ence (dolines).  Since  the  Dinantian  karstic  aquifer 
formed  the  main  target  of  the  drilling  campaign,  a 
complete  sequence  of  the  Dinantian  in  the  prov- 
ince of  West-Flanders  could  be  reconstructed  to- 
talling about  500  m  in  thickness  and  mostly  com- 
posed of  Tournaisian  formations.  Furthermore, 
new  information  is  available  on  the  extension  of 
the  Dionantian  subcrop,  faults  with  a  +  /-150  m 
throw,  and  the  relation  between  structural  patterns 
(lineations  and  uplifts)  and  the  degree  of  karstifica- 
tion.  The  aquifer  is  mostly  developed  in  the  area  of 
Spiere,  in  the  subcrop  zone  of  the  Warchin  and 
Pecq  units.  (See  also  W90-02444)  (Author's  ab- 
stract) 
W90-02487 


SEVERAL  PRINCIPLE  MECHANISMS  OF 
KARSTIC  SPRINGS  IN  SWITZERLAND  RE- 
LATED TO  PHYSICAL  AND  GEOLOGICAL 
CHARACTERISTICS  OF  THEIR  CATCHMENT. 

Neuchatel  Univ.  (Switzerland).  Center  of  Hydrolo- 
gy- 

Y.  Lavanchy,  I.  Muller,  F.  Zwahlen,  and  U. 
Schotterer. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  386- 
393.  6  fig,  1  tab,  5  ref. 

Descriptors:  "Karst  hydrology,  "Switzerland, 
"Hydrodynamics,  "Geohydrology,  "Springs, 
Water  chemistry,   Chemical   analysis,   Mountains. 

The  long-term  study  of  four  karstic  springs  in 
Western  Switzerland  confirms  the  effect  of  the 
average  altitude  of  the  catchment  on  their  hydro- 
dynamic  behavior  and  the  physical  and  chemical 
characteristics  of  their  waters.  In  addition,  compar- 
ative analyses  of  flood  events  of  two  sources  in  the 
Jura  mountains  show  that  their  hydrochemical  re- 
sponse is  particularly  a  function  of  conditions 
linked  to  the  geological  structure  of  the  catchment. 
The  average  residence  time  of  the  spring  waters 
varies  from  1.5  to  5  years  and  indicates  a  generally 
well  developed  karstic  flow  system  along  the  main 
geological  structures.  The  great  altitude  differ- 
ences and  the  resulting  high  flow  velocities  sup- 
port this  effect.  The  low  and  variable  average  age 
of  the  waters  therefore  reflects  very  sensitively  the 
climatologically-influenced  recharge  variability 
and  causes  their  vulnerability  to  human  impacts. 
(See  also  W90-02444)  (Author's  abstract) 
W90-02488 


GEOLOGICAL  FACTORS  IN  THE  HYDROLO- 
GY OF  THE  ORGAN  CAVE  PLATEAU,  WEST 
VIRGINIA,  USA. 

Environmental  Data,  Cass,  WV. 
G.  H.  Deike. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  394- 
399.  2  fig,  5  ref. 

Descriptors:  "Karst  hydrology,  "West  Virginia, 
"Geohydrology,  Vadose  water,  Groundwater 
movement,  Caves. 

The  58  km  long  Organ  Cave  System  in  West 
Virginia  drains  a  plateau  of  9  square  km.  Vadose 
flow  is  in  conduits  trending  down  and  component 
of  the  dip,  and  down  the  axis  of  a  plunging  syn- 
cline,  directed  by  joints  and  faults  of  limited  extent. 
Present  and  former  phreatic  development  in  the 
downstream  part  of  the  cave  tends  to  parallel  the 
strike  in  a  zone  up  to  40  m  below  base  level. 
Development  takes  place  in  several  horizons  in  the 
limestone,  beginning  in  certain  cherty  beds. 
Vadose  incision  is  limited  by  dolomitic  and  clastic 


beds,  notably  by  the  shale  at  the  base  of  the  lime- 
stone. All  runoff  is  underground,  and  there  is  little 
storage  in  the  soil  or  the  cave.  A  large  water 
supply  can  only  be  found  by  drilling  into  a  conduit 
in  the  phreatic  zone,  possible  only  in  the  limited 
area  where  the  limestone  dips  below  base  level. 
(See  also  W90-02444)  (Author's  abstract) 
W90-02489 


HYDROGEOLOGIC  STUDY   OF  A  GYPSUM- 
DOLOMITE    KARST    AQUIFER    IN    SOUTH- 
WESTERN    OKLAHOMA     AND     ADJACENT 
PARTS  OF  TEXAS,  U.S.A. 
Geological  Survey,  Oklahoma  City,  OK. 
D.  L.  Runkle,  and  K.  S.  Johnson. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.    Vol.    1.    International   Association   of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy,  Wallingford,  Oxfordshire,  UK.   1988.  p  400- 
405.  4  fig,  7  ref 

Descriptors:  "Geohydrology,  "Artificial  recharge, 
"Aquifer  systems,  "Oklahoma,  "Texas,  "Gypsum, 
"Karst  hydrology,  "Geohydrology,  Geologic  map- 
ping, Dolomite,  Groundwater  management,  Hy- 
drological data  collections. 

Gypsum  and  dolomite  beds  of  the  Permian  Blaine 
Formation  constitute  a  major  karst  aquifer  that 
provides  irrigation  water  to  a  4000  square  km  area 
in  the  Hollis  Basin,  a  structural  basin  located  in 
southwestern  Oklahoma  and  adjacent  parts  of 
Texas.  In  addition  to  natural  recharge,  the  Blaine 
aquifer  is  recharged  artificially  by  diverting  storm 
runoff  into  sinkholes  and  wells  drilled  into  cavern- 
ous rocks.  The  data-collection  activities  of  the 
current  study,  which  began  in  1985,  include  estab- 
lishing water-level,  water-quality,  and  water-use 
networks;  inventorying  irrigation  and  recharge 
wells  and  sinkholes;  test  drilling;  measuring  stream 
discharge;  and  estimating  transmissivity  of  the 
Blaine  aquifer.  The  data  collected  during  the  first 
two  years  of  the  study  will  be  used  to:  map  the 
structure  and  thickness  of  hydrogeologic  units 
within  and  adjacent  to  the  Blaine  aquifer;  deter- 
mine the  distribution  of  major,  trace,  and  organic 
chemical  constituents  and  radionuclides  in  the 
Blaine  and  associated  aquifers;  analyze  the  effects 
of  extensive  irrigation  and  artificial  recharge  on 
the  quantity  and  quality  of  water  in  the  Blaine  and 
adjacent  aquifers;  and  simulate  the  groundwater 
flow  system  with  a  numerical  model.  (See  also 
W90-02444)  (Author's  abstract) 
W90-02490 


HYDROLOGIC  CONNECTION  BETWEEN 
SPRING  WATER  AND  THE  EVAPORITE  OF 
THE  LOWER  ST.  LOUIS  LIMESTONE,  KARST 
MITCHELL  PLAIN  OF  SOUTHERN  INDIANA. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geology. 
N.  C.  Krothe. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  406- 
416.  6  fig,  2  tab,  11  ref. 

Descriptors:  "Spring  water,  "Geohydrology, 
"Geochemistry,  "Water  chemistry,  "Karst  hydrol- 
ogy, "Indiana,  "Water  chemistry,  "Isotope  studies, 
Sulfur  compounds,  Gypsur ...  Groundwater  move- 
ment, Geohydrology. 

Water  chemistry  and  sulfur  isotope  studies  suggest 
two  flow  systems  in  the  karst  terrain  of  southern 
Indiana:  (1)  a  shallow,  fresh-water  flow  system 
exists,  which  is  dominated  by  surface  water  enter- 
ing the  ground  through  fractures  and  solution  fea- 
tures such  as  sinkholes;  and  (2)  a  deeper  mineral 
water  system  that  flows  to  depth  (greater  than  200 
m)  along  the  lower  St.  Louis  gypsum.  Sulfur  iso- 
tope studies  show  that  the  freshwater  has  delta-34- 
S  S04  ranges  from  +  10.61  to  +  12.80  ppt.  Mineral 
water  has  delta-34-S  S04  ranges  from  +14.71  to 
+  18.57  ppt.  Isotope  analysis  of  gypsum  cores  from 
the  Lower  St.  Louis  Limestone  evaporite  units 
shows  delta-34-S  S04  values  between  +14.10  and 
+  15.13  ppt  in  the  study  area.  The  waters  with 
high  S04(-2)  concentrations  have  delta- 34-S  S04 
values  higher  than  the  local  gypsum  deposits  ana- 
lyzed and  contain  H2S,  suggesting  a  deeper  flow 


system  in  which  fractions  by  bacterial  reduction  of 
S04<-2)  is  occurring  Waters  with  low  S04/-2) 
concentrations  have  sulfur-isotope  variation  values 
in  the  range  of  local  fresh  water,  indicating  a 
shallow  flow  system  (See  alv,  W90-02444)  (Au- 
thor's abstract) 
W90-02491 


IMPLICATIONS  OP  AOLIFKK  HYDRA!  I  M  S 
ON  CONDUIT  DEVELOPMENT  IN  KAKSI  RE- 
GIONS. 

Pennsylvania  State  Univ.,  University  Park    Dept. 
of  Geosciences 
G.  Veni. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK  1988.  p  417- 
420  3  ref. 

Descriptors:  "Karst  hydrology,  "Conduits,  "Con- 
fined aquifers,  "Texas,  Geohydrology,  Free  water, 
Groundwater  management. 

Conduit  development  in  gravity-drained  and  arte- 
sian aquifers  is  characterized  based  on  an  investiga- 
tion of  over  200  caves  in  central  Texas.  Gravity 
drainage  generally  results  in  dendritic,  tributary, 
conduit  stream  networks  whose  length  far  exceeds 
their  vertical  extent.  High  gradient  flow  is  down- 
dip,  and  low  gradient  flow  moves  along  strike. 
Sedimentation  does  not  occlude  the  conduits  and 
headward  vadose  entrenchment  is  common.  Con- 
duits formed  under  artesian  conditions  are  not  as 
well  understood,  but  often  have  conduit  blockage 
by  sedimentation  near  the  water  table,  anastamotic 
flow  networks,  lower  velocities  and  decreasing 
downstream  conduit  size.  Understanding  the  form 
and  development  of  these  conduits  can  be  a  useful 
tool  in  the  prediction,  assessment  and  management 
of  karst  groundwater  resources.  (See  also  W90- 
02444)  (Author's  abstract) 
W90-02492 


INFLUENCE  OF  GEOLOGY  AND  KARST  DE- 
VELOPMENT ON  THE  FORMATION  OF 
FRESHWATER  LENSES  ON  SMALL  LIME- 
STONE ISLANDS. 

British  Geological  Survey,  London  (England). 
J.  D.  Mather. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  423- 
428.  13  ref. 

Descriptors:  "Islands,  "Atolls,  "Karst  hydrology, 
"Geohydrology,  "Groundwater,  "Groundwater 
reservoirs,  Geologic  control,  Limestone,  Saline 
groundwater. 

The  atolls  of  the  Indian  and  Pacific  Oceans  and  the 
small  limestone  islands  of  the  Caribbean  all  contain 
fresh  groundwater  which  forms  lens-shaped  bodies 
overlying  deeper  more  saline  groundwater.  On  a 
particular  island,  lens  development  is  found  to  be 
principally  controlled  by  the  permeability  of  the 
limestone  and  in  particular  by  the  type  of  perme- 
ability. Unconsolidated  sands  of  Holocene  age 
where  flow  is  intergranular  are  likely  to  provide 
the  best  prospects;  more  consolidated  Pleistocene 
sands  and  lagonal  deposits  with  youthful  karst 
features  and  some  fissure  flow  are  likely  to  yield 
thinner  lenses  and  older  recrystallized  limestones 
with  mature  karst  features  and  fissure-controlled 
groundwater  flow  are  likely  to  provide  poor  pros- 
pects. Examples  of  such  geological  control  are 
illustrated  by  reference  to  groundwater  conditions 
on  Eleuthera  (Bahamas),  Providenciales  (Turks 
and  Caicos  Islands),  Barbuda  (Leeward  Islands) 
and  Tarawa  (Kiribati).  (See  also  W90-02444)  (Au- 
thor's abstract) 
W90-02493 


HYDROGEOLOGIC  CONDITIONS  OF  THE 
REGIONAL  KARSTIC  AQUIFER  AND  ASSOCI- 
ATED BRECCIA  PIPES  NEAR  GRAND 
CANYON,  ARIZONA,  USA. 

EL.  Montgomery,  W.  R.  Victor,  and  J.  W. 


22 


WATER  CYCLE— Field  2 


Harshbarger. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  d  429- 
434.  1  fig,  6  ref.  '   P 

Descriptors:  "Karst  hydrology,  *Arizona,  'Aqui- 
fer characteristics,  "Groundwater  pollution,  Urani- 
um, Geohydrology,  Grand  Canyon. 

The  regional  aquifer  near  Grand  Canyon  National 
Park,  Arizona,  comprises  a  sequence  of  karstic 
carbonate  formations.  Depth  to  the  top  of  this 
sequence  is  more  than  600  meters  below  land  sur- 
face near  the  South  Rim  of  the  Grand  Canyon- 
depth  to  groundwater  in  the  aquifer  is  more  than 
760  meters.  The  aquifer  is  exposed  in  the  lower 
wall  of  the  Grand  Canyon.  Groundwater  in  the 
aquifer  occurs  in  solution  and  fracture  openings 
The  origin  of  more  than  40  breccia  pipe  structures 
may  be  related  to  collapse  in  the  solution  openings. 
Several  breccia  pipes  contain  economic  deposits  of 
uranium  ore.  Concern  regarding  potential  for 
groundwater  contamination  by  mining  operations 
at  breccia  pipes  near  the  Grand  Canyon  has  en- 
couraged investigation  of  hydrogeologic  condi- 
tions in  the  karstic  aquifer.  Uncommon  problems 
were  encountered  during  these  investigations.  Re- 
sults indicate  that  unusual  hydrogeologic  condi- 
tions minimize  potential  impacts  of  mining  oper- 
ations on  groundwater  in  the  aquifer  (See  also 
W90-02444)  (Author's  abstract) 
W90-02494 


KARST  HYDROGEOLOGY  OF  SOUTHERN 
PART  OF  THE  SIBERIAN  PLATFORM. 

Institut  Zemnoi  Kory,  Irkutsk  (USSR). 
B.  M.  Shenkman. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  p  435- 
440.  2  fig,  1  ref. 

Descriptors:  "Karst  hydrology,  "USSR,  "Geohy- 
drology, Geomorphology,  Siberia,  Chemical  com- 
position. 

The  Angara/Lena  artesian  basin  of  the  USSR  is 
the  largest  karst  province  in  the  southern  Siberian 
plateau.  This  karst  consists  of  Cambrian  and  Ordo- 
vician  carbonaceous  rocks.  Ordovician  carbona- 
CK°U!0rnCr^0n,the  AnSara/Lena  plateau  occupy 
about  80,000  sq  km  and  yield  more  than  200  cu  m/ 
s  of  groundwater  resources.  Cavern  dolines  are 
developed  everywhere,  but  they  are  sometimes 
partly  covered  by  terrigenous  Ordovician  sedi- 
ments. The  depth  and  character  of  karst  water 
:irculatipn,  type  of  discharge,  and  the  water's 
:nemical  composition  and  salinity  are  influenced 
sy  general  geomorphology  and  the  composition  of 
:he  water-bearing  rocks.  The  water-bearing  com- 
plex is  separated  into  relatively  small  aquifers  bv 
ocal  erosional  patterns.  Groundwater  flow  is  com- 
>aratively  well-regulated  within  the  year  and  long- 
erm.  It  has  a  distinct  8-year  cycle.  The  chemicil 
imposition  of  the  water  is  hydrocarbonaceous 

^HMeSS  °f  °5  S/L'   (See  alS°  W9°" 
V90-02495 


peninsular  India.  The  soils  overlying  limestone  ter- 
rain are  usually  poor  and  the  crops  require  fre- 
quent irrigation.  Whatever  supply  is  available  from 
dug  wells  is  therefore  useful  for  irrigating  the 
crops  on  small  farm  plots  owned  by  farmer  fami- 
lles-..In.  areas  underlain  by  massive  limestone  the 
availability  of  ground  water  is  poor.  However  in 
the  Saurashtra  area  in  Western  India,  the  develop- 
ment of  mimkarst  in  miliolitic  limestone  in  the 
valleys  and  low  lying  areas,  has  a  positive  influ- 
ence on  ground  water  availability.  This  paper  deals 
with  the  occurrence  of  ground  water  in  the  milioli- 
tic and  mimkarstic  limestone  and  with  the  explora- 
tion for  suitable  sites  for  dug  wells  for  farmers 
(See  also  W90-02444)  (Author's  abstract) 
W90-02496 
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'a°t^,^ATER  FOR  SMALL  SCALE  IRRI- 
GATION IN  MINIKARSTIC  LIMESTONE  TER- 

NDIA       SAURASHTRA  AREA  IN  WESTERN 

Jround  Water  Inst.,  Poona  (India). 

I  D.  Limaye. 

N:  Karst  Hydrogeology  and  Karst  Environment 

rejection.   Vol.    1.   International   Association   of 

lydrolog,cal  Sciences  Press,  Institute  of  Hydrolo- 

y,  Wallingford,  Oxfordshire,  UK.    1988.  p  441- 

•escriptors:  "Groundwater  irrigation,  "Karst  hy- 
rology,  "India,  Limestone,  Irrigation  wells,  Geo- 
ydrology. 

ompared  to  other  types  of  hard  rocks  such  as 
anite,  schist,  gneiss  and  basalt  (Deccan  trap) 
nestone  occupies  a  very  small  area  in  central  and 


KARST  HYDROGEOLOGY:  INDIA 

Nagpur  Univ.  (India).  Dept.  of  Geology 
K.  S.  Murty. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  p  446- 
450.  1  tab,  9  ref. 

Descriptors:  "Karst  hydrology,  "India,  "Ground- 
water potential,  Karst,  Geohydrology,  Limestone. 

Among  the  20  odd  areas  of  groundwater  potential 
in  India,  typical  karstic  rocks  are  present  in  the 
States  of  Madhya  Pradesh,  Andhra  Pradesh  and 
borders  of  Maharashtra.  The  limestone  of  Raipur 
Cnarmuna  and  Kajrahat  belong  to  the  Vindhyans' 
Cuddapahs  and  Bijawar  formations  of  the  Protero- 
zoic  age  The  karstic  areas  of  the  Chatisgarh  Basin 
and  Baghelkhand  region  of  Madhya  Pradesh  yield 
about  10.60  cubic  m/hr.  Exploratory  drilling  in 
Cnarmuna  flaggy  limestones  has  revealed  saturat- 
ed cavernous  zones  up  to  60  m,  though  the  dis- 
charge is  poor.  The  effluence  of  the  Indravati  river 
in  Bastar  district  is  a  good  example  of  large  poten- 
tial in  groundwater  remaining  locked  up  in  these 
Indian  karsts.  However,  the  groundwater  potential 

waTmJ^w' *  ari?aS,°f  Ind'a  is  not  h'gh-  <See  also 
W90-02444)  (Author's  abstract) 

W90-02497 


^o?7  FEATURES  OF  THE  ARABIAN  PLAT- 
AQUIFERS  ™EIR      INFLUENCE      ON 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Research  Inst. 
A.  E.  Dabbagh,  H.  Hotzl,  and  J.  G.  Zotl. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  p  452- 
460.  4  fig,  1  tab,  8  ref.  ' 

Descriptors.    "Karst    hydrology,    "Saudi    Arabia, 
Geohydrology,  Geologic  mapping,  Aquifer  sys- 
tems, Groundwater  recharge. 


The  Arabian  Peninsula  can  be  divided  into  two 
structural  provinces.  A  western  province,  known 
as  the  Arabian  Shield,  is  composed  of  Precambrian 
crystalline   rocks,   generally   exposed   but   locally 
covered  by  Tertiary  volcanic  rocks.  An  eastern 
province  called  the  Arabian  Platform,  consists  of  a 
thick  sedimentary  sequence  covering  the  igneous 
and  metamorphic  basement.  The  sedimentary  se- 
quence of  the  Arabian  Platform  consists  of  Paleo- 
zoic, Mesozoic,  and  Lower  Cenozoic  sedimentary 
rocks,  well  exposed  in  the  great  curved  Interior 
Homochne  and  the  Interior  Platform.  Some  of  the 
beds  outcropping  in  the  homocline  and  the  plat- 
form are  waterbearing  and  compose  the  most  im- 
portant fresh  water  resources  of  eastern  Arabian 
Peninsula.  One  of  the  best  known  sequences  of 
these  aquifer  beds  is  the  Lower  Tertiary  Umm  Er 
Kadhuma  Formation,  which  is  the  basis  for  the 
water  supply  of  the  large  oases  of  Al  Hasa  and  Al 
Qatii,  as  well  as  agricultural  projects.  The  water 
balance  of  the  Umm  Er  Radhuma  Aquifer  has  been 
investigated  by  several  hydrological  experts   One 
ot  the  open  questions  is  still  the  present  extent  of 
recharge  and  supplement  of  the  aquifer  through 
karst  solution  features,  which  occur  mainly  in  klr- 
stified  regions  of  the  Summan  Plateau  where  these 
carbonates  are  exposed.  (See  also  W90-02444)  (Au- 
thor's abstract) 


KARST  SYSTEM  OF  THE  ALMIROS  OF  IRAK- 
LION  COASTAL  SPRING  (SYSTEME  KARSTI- 
D'VraKLION)SOURCE  LITTORAL  ALMIROS 

B.  F.  Mijatovic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  o  461- 
473.  5  fig,  1  tab,  5  ref. 

Descriptors:      "Water      resources     development, 
Karst     hydrology,     "Greece,     "Geohydrology, 
Saline     water     intrusion,     "Springs,     Reclaimed 
water,  Coastal  aquifers,  Geologic  mapping,  Aqui- 
fer systems,  Crete. 

The    great    coastal    spring    Almiros    of   Iraklion 
known  since  the  Minoan  period  (2600  BC)    is  lo- 
cated on  the  shore   8   km  west  of  Iraklion,   the 
principal  city  of  the  Greek  island  of  Crete    The 
water  of  the  spring  gushes  from  the  foot  of  the 
karstic  massif  of  Keri  onto  a  small  alluvial  plain 
and  flows  toward  the  sea  under  the  name  of  the 
River  Almiros.  Most  of  the  Keri  karst  formation  is 
contaminated  by  saline  water.  This  was  demon- 
strated by  chemical  investigations  of  the  water  in 
observation  wells  during  low-water  periods.  The 
location  of  the  flow-ways  is  determined  by  prefer- 
ential   dissolution    caused    by   geologic    accidents 
which  define  the  main  paths  of  subterranean  water 
At  first  sight,  it  would  seem  difficult  to  extract 
large  quantities  of  water  from  this  aquifer  by  ex- 
ploitation drilling,  even  using  large-diameter  wells 
given   the   character   of  the   underground   flows 
However,  underground  collection  galleries  could 
be  used  to  intercept  the  many  complex  channels. 
Besides   the   large   flow   thus  assured,   the   water 
quality  (in  terms  of  chloride  concentration)  should 
prove  good,  the  dynamic  level  of  the  karst  water 
table  being  controlled  by  the  above-sealevel  posi- 
tion of  the  galleries,  minimizing  the  possibility  of 
seawater  contamination  of  the  fresh  water.  Before 
implementing    a   reclamation   project,    a   detailed 
geohydrologic  research  program  is  required    in- 
cluding (A)  the  creation  of  a  geohydrologic/st'ruc- 
tural  map  of  the  region;  (B)  a  geophysical  recon- 
naissance study  of  electrical  resistivity  (C)  drilling 
studies  in  the  plain  of  Iraklion  and  along  a  cross 
section  3  to  4  km  inland  of  the  spring-  (D)  geo- 
physical studies  of  electrical  inductance,  gamma 
rajS'/r-neUtrons'    temPerature,    and    microcurrents- 
and  (E)  a  statistical  analysis  of  the  principal  param- 
f,1?™  ,?,  flow'  sahnlty-  and  water  level.  (See  also 
W90-02444)  (Shidler-PTT) 
W90-02499 


HYDROGEOLOGICAL  INVESTIGATION  OF 
THE  KARST  SUBMARINE  SPRINGS  ON  THE 
MEDITERRANEAN  COAST  OF  TURKEY  BY 
MEANS  OF  REMOTE  SENSING  TECHNIQUE. 

Hacettepe  Univ.,  Ankara  (Turkey).  Dept.  of  Hy- 
drogeological  Engineering. 
G.  Gunay,  and  H.  Elkhatib. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  o  474- 
483.  8  fig,  2  tab,  16  ref.  ' 

Descriptors:  "Karst  hydrology,  "Remote  sensing, 
Turkey,  "Groundwater  potential,  Groundwater 
irrigation,  Groundwater,  Geologic  mapping  Geo- 
hydrology, Hydrologic  budget,  Saline-freshwater 
interfaces. 

The  role  and  potential  of  remote  sensing  tech- 
niques were  applied  to  the  karst  hydrogeology  of 
Ovaclk  area  on  the  Mediterranean  Coast  of 
1  urkey.  In  Ovaclk,  where  there  is  a  great  demand 
tor  irrigation  water,  the  groundwater  discharges 
from  karst  springs  into  the  sea.  Aerospace  photo- 
graphs, geological  map  and  air  photograph  of  the 
research  site  were  analyzed  and  compared  in  order 
to  follow  and  evaluate  the  different  karstic  features 
that  are  hydrauhcally  connected  with  the  Ovaclk 
submarine  springs  through  subsurface  conduits  In- 
vestigation  of  these   karst   springs   also   involves 
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other  relevant  studies  to  evaluate  the  characteris- 
tics of  various  lilhological  units,  hydrological 
budget  of  the  Ovaclk  basin,  freshwater-saltwater 
interface,  main  sources  of  groundwater  and  the 
quality  of  groundwater.  (See  also  W90-02444)  (Au- 
thor's abstract) 
W90-02500 


HYDROLOGY  OF  THE  ALEXANDRIA  KARST 
REGION,  EASTERN  CAPE  PROVINCE, 
SOUTH  AFRICA. 

M.  E  Marker. 

In:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  484- 
494.  9  fig. 

Descriptors:  *Karst  hydrology,  'South  Africa, 
'Hydrologic  maps,  Catchment  areas,  Groundwater 
movement,  Water  quality. 

The  Alexandria  karst  area  is  located  between  Port 
Elizabeth  and  East  London,  South  Africa.  The 
Tertiary  sandy  micritic  limestones  provide  an  im- 
portant aquifer.  From  information  derived  from 
the  close  network  of  farm  boreholes,  a  piezometric 
surface  map  was  constructed.  Major  springs 
emerge  along  the  coast.  Their  karst  water  quality 
has  been  monitored  for  periods  varying  from  4  to  8 
years  in  an  attempt  to  derive  the  catchment  area 
and  the  rate  of  the  flow-through.  A  2  to  3  month 
flow-through  response  period  appears  likely.  This 
is  similar  to  karst  aquifers  in  the  northeastern 
Transvaal.  Unfortunately  the  period  of  record  co- 
incided with  drought;  therefore,  the  low  correla- 
tion given  by  some  of  the  data  is  attributed  to  the 
adverse  climatic  conditions.  (See  also  W90-02444) 
(Author's  abstract) 
W90-02501 


KARST  HYDROGEOLOGICAL  CONDITIONS 
AND  ITS  CHARACTERISTICS  IN  THE  CEN- 
TRAL-SOUTH AREA  OF  SHANDONG  PROV- 
INCE. 

The  No.  801  Hydrogeology  and  Engineering  Ge- 
ology Party,  Jinan,  Shandong,  China. 
D.  Xi. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  501- 
508.  3  fig. 

Descriptors:  *Karst  hydrology,  *China,  'Ground- 
water movement,  Recharge,  Geohydrology. 

The  central-south  area  of  Shandong  Province, 
China  covers  about  67,000  square  km.  The  Ordovi- 
cian  System  is  the  main  aquifer  in  the  area  and  the 
karst  water  is  abundant,  though  unevenly  distribut- 
ed, with  good  quality.  In  the  low  mountains  and 
hilly  land,  karst  groundwater  is  buried  deep  and 
water  output  is  small.  However,  in  urban  areas 
such  as  Jinan  and  Zibo,  karst  water  is  abundant, 
supplying  about  95%  of  the  water.  There  are  three 
kinds  of  main  recharge  sources  for  the  karst  water. 
Rainfall  is  the  main  recharge  source,  followed  by 
surface  water  leakage,  and  replenishment  of  Qua- 
ternary pore-space  water.  Movement  of  karst 
water  is  interrupted  by  igneous  bodies  or  veins  that 
resist  the  water  flow,  aquiclude  layers  that  also 
resist  flow,  and  obstruction  of  karst  water  by 
faults.  Karst  water  drainage  occurs  through 
springs,  surface  water  and  hidden  springs.  An  un- 
derstanding of  the  hydrogeological  regularity  and 
its  characteristics  of  karst  water  has  added  to  the 
knowledge  of  water  filling  in  mining  areas.  It  may 
provide  a  scientific  basis  for  mine  management  and 
help  solve  the  contradiction  between  water  supply 
and  mine  drainage.  (See  also  W90-02444)  (Mertz- 
PTT) 
W90-02502 


HYDROGEOLOGIC  ARGUMENTS  ON  THE 
FORMATION  OF  PALEO-KARST  AND  OIL 
POOL  IN  BURIED  HILLS  OF  JIZHONG  DE- 
PRESSION IN  NORTH  CHINA. 
Zhengding  Inst,  of  Hydrogeology  and  Engineering 
Geology  (China). 


Y   Wang. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.    Vol.    1.    International    Association    of 
Hydrological  Sciences  Press,  Institute  of  Hycli 
gy,  Wallingford,  Oxfordshire,   UK.    1988.   p  510- 
517.  2  tab. 

DkHcriptors:  *  Karst  hydrology,  'Carbonate 
rocks,  'China,  'Oil  reservoirs,  Karst,  Geologic 
history. 

The  Jizhong  depression,  part  of  the  Eastern  Bohai 
Basin  of  China,  is  a  faulted  depression  formed  in 
the  Mesozoic  and  Cenozoic  Eras.  Numerous  drill- 
core  observations  have  shown  that  there  are  exten- 
sively-developed dissolved  karst  features  in  the 
carbonate  rock.  Drilling  data  and  the  leakage 
volume  of  drill  fluid  have  also  revealed  the  scope 
of  the  spatial  and  temporal  distribution  of  karst  in 
the  region,  indicating  its  occurrence  in  the  Middle 
and  Upper  Proterozoic,  as  well  as  in  the  Lower 
Paleozoic  sequences,  ranging  from  1000-3000  m 
below  the  surface  in  depth  and  covering  the  whole 
region  of  study.  Solution-extraction  tests  show  that 
the  carbonate  rocks  of  different  ages  occurring  at  a 
depth  of  more  than  1000  m  have  undergone  strong 
desalination  and  are  entering  the  final  stage  of 
carbonate  leaching-evidence  of  karst  develop- 
ment. The  karstified  pre-Tertiary  marine  carbonate 
rocks  accumulated  and  concentrated  late  Tertiary 
oil  and  gas  to  form  oil  pools  in  these  buried  hills. 
Groundwater  was  the  driving  force  of  oil  migra- 
tion. Circulation  patterns  of  the  various  water- 
bearing systems  at  this  stage  were  mainly  con- 
trolled by  geostatic  pressure.  A  great  amount  of 
free,  bound,  and  crystalline  water  can  be  released. 
The  amount  of  compressed  water  of  the  mudstones 
of  the  various  terminal  Pliocene  strata  has  been 
calculated  and  isoline  maps  have  been  compiled. 
(See  also  W90-02444)  (Mertz-PTT) 
W90-02503 


CHARACTERISTICS  OF  FISSURE  KARST  IN 
THE  MIDDLE  ORDOVICIAN  LIMESTONE 
AND  GROUNDWATER  NATURAL  RE- 
SOURCES IN  THE  WESTERN  HILLS  OF 
TAIYUNA,  SHANXI  PROVINCE. 
Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Centre  of  Environmental  Geology. 
C.  Ha,  B.  Tang,  and  R.  Lu. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  518- 
526.  3  fig,  5  ref. 

Descriptors:  'Hydrologic  budget,  'Karst  hydrolo- 
gy, 'China,  'Geohydrology,  'Groundwater  poten- 
tial, Recharge,  Geologic  fractures,  Carbonate 
rocks,  Groundwater  management. 

The  characteristics  of  fissure  karst  microscopically 
and  macroscopically  in  the  Middle  Ordovician  car- 
bonate rocks  in  the  Western  Hills  of  Taiyuan, 
China  and  with  the  groundwater  natural  resources. 
Groundwater  is  a  main  source  of  water  supply  for 
Taiyuan  City,  about  50%  of  which  is  extracted 
from  fissure  karst  groundwater  in  the  Lower  Pa- 
laeozoic carbonate  rocks.  The  Western  Hills  of 
Taiyuan  are  located  in  Central  Shanxi,  on  the 
eastern  margin  of  the  Luliang  Mountains.  Void 
space  in  the  Cambrain  and  Ordovician  limestones 
in  the  Western  Hills  comprises  two  parts:  the  one 
is  openings  formed  under  tectonic  stresses,  includ- 
ing fissures,  joints,  cracks  and  solution  passages; 
while  the  other  part  is  primary  voids,  such  as  pores 
of  interlocking  crystals  and  fabrics,  intercrystal 
pores  and  secondary  pores  formed  by  weathering 
and  leaking  processes.  According  to  the  thin  sec- 
tion analysis  and  the  electron  scanning  identifica- 
tion, the  micropores  in  the  Cambrain  and  Ordovi- 
cian carbonate  rocks  may  be  divided  into  three 
types:  intercrystal  pores,  structural  openings  and 
caves.  Macroscopically,  the  development  of  karst 
fissures  and  the  distribution  of  groundwater  are 
controlled  by  such  factors  as  corroding  processes, 
rock  properties  and  structural  conditions  and  so 
on.  The  karst  groundwater  resources  in  the  West- 
ern Hills  of  Taiyuan  are  of  certain  amount  in 
which  the  natural  recharge  of  the  Jinci  Spring  is 
2.209  cubic  meters  per  second;  and  of  the  Lancun 
Spring,  5.688  cubic  meters  per  second.  The  with- 


drawal at  present  is  nearly  balanced  with  replen- 
ishment The  only  way  of  increasing  the  withdraw  - 

increase  the  groundwater   rechar, 
also  W90-02444)  (Mertz-PTT) 
W90-02504 


KARST  AND  KAHSI  GROI  NDV\  A I KH  IN 
SOUTH  GUIZHOL,  CHINA. 

Guizhou   Provincial   Inst    of  Geological   Science, 
Guiyang  (China; 
D  Gao 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK  1988  p  532- 
542.  5  fig,  1  tab 

Descriptors:  'Karst  hydrology,  'China,  'Karst, 
Geohydrology,  Groundwater  potential,  Geohy- 
drology. 

South  Guizhou  is  one  of  the  regions  with  the  best 
developed  karst  in  China.  The  general  trend  of 
karst  development  is  that  the  previous  karst  land- 
forms  were  strongly  reformed  and  destroyed  by 
the  later  karst  actions  caused  by  neotectonic  uplift 
especially  since  the  Middle  Pleistocene.  From  the 
Miaolong  Mountains  in  the  north,  a  regional  wa- 
tershed of  Guizhou,  to  the  Hongshuihe  River  in 
the  south,  many  kinds  of  karst  combinations  are 
developed  regularly,  and  under  each  combination 
there  are  groundwaters  buried  at  about  the  same 
depths,  which  are  controlled  by  the  nature  of  karst 
groundwater  motion.  Generally,  the  areas  rich  in 
karst  groundwater  with  less  buried  depth,  now  the 
main  areas  for  exploration,  are  developed  in  the 
reformed  ancient  karst  landforms  cut  weakly  by 
rivers  and  with  better  preserved  karst  groundwat- 
er-bearing  conditions.  'The  law  of  the  best  way'  of 
karst  channel  development  may  be  helpful  in 
search  of  karst  groundwater  in  the  karst  channels 
of  these  areas.  (See  also  W90-02444)  (Author's 
abstract) 
W90-02505 


STUDY  OF  DISU  UNDERGROUND  RIVER 
SYSTEM,  DU'AN  COUNTY,  GUANGXI. 

The    Hydrogeology    and    Engineering    Geology 
Party  of  Guangxi,  China. 
W.  Chen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  543- 
551.  6  fig. 

Descriptors:  'Karst  hydrology,  'Karst,  'China, 
'Underground  streams,  'Geohydrology,  River 
systems,  Caves,  Seismic  properties,  Remote  sens- 
ing, Infrared  imagery,  Electromagnetic  waves, 
Gravity  studies,  Radioactivity,  Logging  (Record- 
ing). 

The  water  resources  of  the  Disu  underground 
river  system,  the  largest  in  South  China,  were 
studied  from  1959  to  1980.  Characteristics  and 
controlling  factors  of  recharge,  runoff,  discharge, 
and  hydraulic  dynamics  were  investigated.  The 
system  has  a  total  length  of  241.1  km  and  a  catch- 
ment area  of  1004  square  km  and  consists  of  12 
branches.  The  karst  conduits  in  the  upper  reaches 
are  simple,  vein-structured  in  the  middle  reaches, 
and  networked  in  the  lower  reaches.  The  system  is 
characterized  by  a  multi-level  structure,  flow  ve- 
locity of  4-10  km/d,  maximum  discharge  of  544.9 
cubic  m/sec,  and  an  annual  discharge  of  1.2  times 
10  to  the  9th  power  cubic  meters.  The  Disu  under- 
ground river  system  is  situated  in  midwestern 
Du'an  County.  Cave  exploring,  water  tracing, 
drilling,  hydrogeologic  tests,  infrared  remote  sens- 
ing, electric  prospecting,  well  logging,  seismic 
survey,  very-low-frequency  electromagnetism,  ra- 
dioactivity, and  gravity  prospecting  have  been  em- 
ployed to  systematically  study  the  system  in  the 
periods  of  1959-1960,  1971-1973,  1976-1980,  and  up 
to  the  present.  (See  also  W90-02444)  (Mertz-PTT) 
W90-02506 
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2G.  Water  In  Soils 


INFLUENCE    OF    MACROMOLECULES    ON 
CHEMICAL  TRANSPORT. 

Robert   S.    Kerr   Environmental    Research    Lab 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 


VARIATION  IN  TENSION,  WATER  CONTENT 
AND  DRAINAGE  RATE  ALONG  A  91-M  TRAN- 
SECT. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept  of 
Crop  and  Soil  Sciences. 

M  S^Nash,  P.  J.  Wierenga,  and  A.  Butler-Nance. 
Soil  Science  SOSCAK,  Vol.  148,  No.  2  n  94-101 
August  1989.  9  fig,  4  tab,  20  ref. 

Descriptors:  *Soil  properties,  *Soil  water,  ♦Drain- 
age patterns,  Percolation,  Water  tension,  Statistical 
analysis,  Chemical  transport,  Variation. 

Recent  studies  on   spatial   variability  determined 
means,  variances,  frequency  distributions,  and  spa- 
tial  correlation   structures   for   a   number  of  soil 
characteristics  and  soil  types.   In  this  study    the 
spatial   distribution   of  soil   water  tension    water 
content,  and  percolation  rates  along  a  91-m  tran- 
sect,  sampled   at    1-m   intervals   was   determined. 
Coefficients  of  variation  (CV)  in  soil-water  tension 
were  highest  right  after  flooding,  with  values  as 
high  as  72%.  As  the  soil  dried  out,  CVs  decreased 
to  a  range  of  10  to  35%  for  all  depths.  Ranges  of 
dependence  for  tension  were  between  13  and  35  m 
Water  contents  showed  the  smallest  variation  near 
the  surface  (CVs  less  than  15%),  and  the  highest  in 
the  subsoil  (CVs  of  30  to  45%)  as  a  result  of 
layering.  Distances  of  dependence  for  water  con- 
tent were  between  8  and  22  m.  Drainage  rates  at 
1.35  m  below  the  soil  surface  varied  widely,  from 
4.8  to  0  012  cm/d  the  first  day  after  irrigation 
(mean  2.45  cm/d),  and  from  0.25  to  0.01  cm/d  on 
Day   14  after  irrigation   (mean  0.15  cm/d)    The 
extreme  variability  in  drainage  rates  is  expected  to 
lead  to  large  spatial  variations  in  chemical  trans- 
^90  02153  and  m  S'milar  S°ilS'  (Author's  abstract) 


LAYER1™  S°IL  SEAL  AS  A  NONUNIFORM 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 
Centre  for  Soil  and  Water  Sciences  oedSram 

Y.  Mulalem,  and  S.  Assouline. 
Water  Resources  Research  WRERAQ    Vol    25 
No.  10,  p  2101-2108,  October  1989.  15  fig,  2  tab,  29 

Descriptors:  •Infiltration,  *Soil  sealants,  *Surface 
jMling,  "Soil  water,  "Soil  physical  properties, 
Soil  compaction,  "Soil  mechanics,  Model  studies, 
^orosity.  Water  retention,  Hydraulic  conductivitv 
-rust  properties,  Seal  thickness. 

^  quantitative  conceptual  model  of  soil  sealing  is 
iroposed  based  on  the  assumption  that  the  com- 
action  of  the  upper  soil  layer  by  raindrops  and  the 
washed  in  material  result  in  a  nonuniform  change 
n  bulk  density,  which  can  be  approximated  by  an 
xponential  function.  The  change  in  density  causes 
1  turn  variation  in  soil  properties,  such  as  porosi- 
s', water  retention,  and  hydraulic  conductivitv 
SCk  fu"ct!°n^  are  suggested  to  simulate  the 
attern  by  which  these  properties  vary  as  depend- 
nt  upon  the  density  change.  The  model  was  cali- 
rated  using  data  of  two  experimental  studies  relat- 
i  to  crust  properties  of  three  different  soils:  sandy 

nf'H  7  (1°eSs)'  and  clay  loam-  The  model 
-produced  quite  well  the  observed  features  of  the 
ipenmental  sealing  characteristics.  Seals  devel- 
ped  in  two  different  flow  systems  subjected  to 
mulated  rain  were  analyzed:  (1)  seal  developed 
»dw  saturated  conditions  over  a  shallow  soil  bed 
11A-'  sea>  devel°Ped  under  unsaturated  flow 
Editions.  The  proposed  model  highlights  some 
■  parameters  that  are  quite  important  and  should 
V  «STVe?  1  SQl1  Sealing  'negations.  Based  on 
*T  sfal  clharactenstics  depicted,  it  is  suggested 
at  the  thickness  of  the  seal  layer  cannot  be  dis- 
ictly  determined  by  eye,  microscope  or  SEM 
nervations  because  these  means  cannot  distin- 


guish between  minor  differences  in  soil  structure 
which  may  result  in  significant  differences  in  hy- 
draulic properties.  (Author's  abstract) 
W90-02188 


NUMERICAL  ANALYSIS  OF  SOLUTE  TRANS- 
PORT DURING  TRANSIENT  IRRIGATION    1 

SMcS^8™^  and  PROFILE' 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Div.  of  Soil  Physics.  6 

For  primary  bibliographic  entry  see  Field  5B. 


NUMERICAL  ANALYSIS  OF  SOLUTE  TRANS- 
PORT DURING  TRANSIENT  IRRIGATION  2 
THE  EFFECT  OF  IMMOBILE  WATER 

Agricultural  Research  Organization,  Bet-Dagan 
(Israel).  Div.  of  Soil  Physics. 

W9roPo2i9oy  bibliographic  entry  see  Field  SB- 
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ONE-DIMENSIONAL  STEADY  STATE  INFIL- 
TRATION IN  HETEROGENEOUS  SOILS 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

T.  C.  Jim  Yeh. 

Water  Resources  Research  WRERAQ    Vol    25 

No.  10,  p  2149-2158,  October  1989.  12  fig,  2  tab  36 

ref. 

Descriptors:  *Soil  water,  *Infiltration,  *Infiltration 
rate  *Model  studies,  Soil  hydrology,  Hydraulic 
conductivity,  Pressure  head,  Numerical  simula- 
tions. 

The  effects  of  heterogeneity  on  one-dimensional, 
steady  state  infiltration  are  studied  using  numerical 
simulations  where  the  soil  hydrologic  properties 
are  assumed  to  be  spatial  stochastic  processes  Ana- 
lytical solutions  to  one-dimensional,  steady  state 
infiltration  in  heterogeneous  soils  are  developed 
and  applied  to  the  stochastic  random  fields.  The 
effects  of  spatial  variability  of  parameters  of  an 
exponential    unsaturated    hydraulic    conductivity 
model  on  the  soil-water  pressure  profiles  are  exam- 
ined.  I  he  amount  of  variation  in  pressure  heads  is 
found   to   vary   with   infiltration   rates  and   mean 
pressure    heads,    while    the   cross-correlation    be- 
tween parameters  is  shown  to  have  important  in- 
fluences on  the  value  of  the  head  variance.  An 
inverse  procedure  is  developed  to  determine  the 
effective  hydraulic  conductivity  parameters.  The 
effective  parameter  is  found  to  vary  with  mean 
pressures^  Effective  hydraulic  conductivities  and 
pressure  head  variances  estimated  from  the  numeri- 
cal simulations  were  compared  with  those  obtained 
from  a  spectral  method  developed  previously    A 
unit  mean  gradient  approach  was  used  to  estimate 
the  effective  unsaturated  hydraulic  conductivitv 
and  the  result  shows  that  this  approach  is  adequate 
^9002193  ene°US  S°'1S'  (Author's  abstrac0 


»S??^?ISON  OF  SOIL  FREEZING  CURVE 

sA5rDsSa%yWlAo^mCURVE  DATA  for  wind" 

Cold   Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

P.  B.  Black,  and  A.  R.  Tice. 

Water  Resources  Research  WRERAQ    Vol    25 

No.  10,  p  2205-2210,  October  1989.  6  fig',  3  tab,  16 

ref.    DA    Project    4A161102AT24,    Research    in 

snow,  Ice  and  Frozen  Ground,  Task  A. 

Descriptors:     "Frost,     "Soil     water,     "Freezing, 

Ground  ice,  Temperature,   Soil   moisture  reten- 

Densi  "  magnetic  resonance,  Sandy  loam  soil, 

Unfrozen  water  content  as  a  function  of  tempera- 
ture was  measured  in  the  laboratory  using  pulsed 
nuclear  magnetic  resonance  (PNMR)  for  a  Wind- 
sor sandy  loam  soil.  The  PNMR  data  were  related 
to  previously  measured  soil  moisture  retention  data 
£hEUg  ■♦  ki  modified  Clausius-Clapeyron  equation, 
with  suitable  adjustment  for  surface  tension  The 
transformed  measured  unfrozen  water  content  data 
and  the  previously  measured  soil  moisture  reten- 


tion data  were  expressed  by  a  Brooks  and  Corey 
type  of  equation  with  the  required  set  of  regression 
parameters  determined.  It  was  found  that  a  single 
set  of  parameters  were  sufficient  to  correctly  ex- 
press the  behavior  of  these  data  when  suitable 
constraints  were  imposed  on  the  unfrozen  water 
content  data.  It  was  shown  that  when  the  soils 
were  strictly  similar  (i.e.,  when  the  same  bulk 
density  and  history  was  used  for  the  soil  water 
curve  and  the  soil  freezing  curve  data),  then  a 
single  relationship  between  moisture  content  and 
the  phi  variable,  obtained  from  soil  water  curve 
and  air-free  soil  freezing  curve  data,  describe  these 
moisture  content  data,  demonstrating  the  validity 
of  the  procedure  for  granular,  colloid-free  soil 
(Author's  abstract) 
W90-02199 


CHANGES  IN  SOIL  AND  STREAM  HYDRO 
CHEMISTRY  DURING  PERIODS  OF  SPRIW 

norway"  AT  A  pristine  site  in  S3? 

Scotland)  La"d    US£    Research    Inst "    Aberdeen 

£™Pi£?Uy  oibli°graphic  entry  see  Field  5B. 
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2H.  Lakes 


TRACKING  CALCIUM  IN  THE  SAN  JOAOUIN 
BASIN,  CALIFORNIA:  A  STRONTIUM  ISC- 
TOPIC  STUDY  OF  CARBONATE  CEMENTS 
AT  NORTH  COLES  LEVEE.  ^MJilNtS 

California  Univ.,  Santa  Barbara.  Dept.  of  Geologi- 

J.  L.  Schultz,  J.  R.  Boles,  and  G.  R.  Tilton 
Gepchimica   et   Cosmochimica   Acta   GCACAK 
38°ref3'  N°'  8'  P  199M999'  Aug  1989-  8  %  2  ***>'• 

Descriptors:  "Geochemistry,  "Water  chemistry 
Limnology,  "-California,  *Isotope  studies  ♦Stron- 
tium radioisotopes,  "Calcium,  Carbonate  cements 
Crystallization,  Interstitial  water,  Sediments,  Mass 
transfer. 


Strontium  isotopes  have  been  used  as  geochemical 
tracers  of  calcium  to  document  pore  water  evolu- 
tion and  to  track  mass  transfer  at  the  North  Coles 
Levee  reservoir  in  the  central  San  Joaquin  basin, 
California.  At  North  Coles  Levee,  the  arkosic  Mio- 
cene Stevens  sandstone  has  been  progressively  ce- 
mented  with   a   series   of  carbonate   zones,   with 
isotopically  calculated  crystallization  temperatures 
ranging  from  approximately  25  to  95  C.  This  series 
?u  T^  o°:neS  record  a  systematic  decrease  in 
tne  SrS7/Sr86  ratios  of  the  pore  water  since  burial 
from  sea  water  ratios  of  0.7086  in  early  (<40  C) 
dolomite  cements  to  near  present-day  pore  water 
ratios  of  0.7072  in  the  latest  (>80  C)  calcite  ce- 
ments.   Strontium    analyses    of    potential    Ca-Sr 
sources  in  the  central  basin  indicate  that  plagio- 
clase,  rather  than  calcium  smectite  or  microfossil 
tests,  is  the  only  potential  source  with  low  enough 
strontium  ratios  to  account  for  the  isotopic  compo- 
sitions of  the  cements  and  the  present  pore  water 
This  implies  that  plagioclase  alteration  is  the  domi- 
nant influence  on  the  Sr-Ca  pore  water  evolution 
at  North  Coles  Levee.  Our  results  indicate  that 
calcium   in   the  early  calcites   was  derived   from 
deeper  in  the  basin,  with  mass  transfer  distances  on 
the  order  of  1  km  implied,  and  that  calcium  in  later 
calcite  cements  was  derived  from  plagioclase  dis- 
W9V0ln081978thm  thC  reServoir  (Author's  abstract) 


CARBOHYDRATE  SPECIATION  AND  PY-MS 
MAPPING  OF  PEAT  SAMPLES  FROM  A  SUB- 
TROPICAL OPEN  MARSH   ENVIRONMENT 

Techmsche  Hogeschool  Delft  (Netherlands)    Or- 
ganic Geochemistry  Unit. 
M.  E.  C.  Moers,  J.  J.  Boon,  J.  W.  de  Leeuw  M 
Baas,  and  P.  A.  Schenck. 

Geochimica  et  Cosmochimica  Acta  GCACAK 
Vol  53,  No.  8,  p  2011-2021,  Aug  1989.  6  fig,  2  tab,' 
5y  ret. 

Descriptors:  "Florida,  "Wetlands,  "Limnology, 
"Everglades,    "Peat,    "Marsh    plants,    "Carbohy- 
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drates,     *Marshes,     'Mass    spectrometry,     Marsh 
plants,  Sugars,  Pyrolysis-mass  spectrometry. 

Neutral  carbohydrates  were  determined  as  alditol 
acetates  in  the  hydrolysates  of  fractionated  peat 
samples  from  different  depths  from  Rookery 
Branch  (Florida  Everglades),  and  of  a  Mariscus 
rhizome.  The  fine  grained  samples  showed  a  major 
contribution  of  microbial  sugars  indicated  by  com- 
paratively low  total  carbohydrate  yields  together 
with  high  relative  contributions  of  galactose,  man- 
nose,  ribose,  fucose,  rhamnose,  partially  methylat- 
ed aldoses,  amino  sugars,  heptoses,  tetroses,  glycer- 
ol, allose  and  altrose.  The  coarse  grained  samples 
showed  a  major  contribution  of  vascular  plant 
sugars  indicated  by  comparatively  high  total  car- 
bohydrate yields  together  with  high  relative  con- 
tributions of  glucose,  xylose  and  arabinose.  Analy- 
sis of  the  fractionated  peat  samples  by  Curie  point 
pyrolysis-mass  spectrometry  and  multivariate  anal- 
ysis of  the  pyrolysis  data  yielded  two  discriminant 
functions.  Depth  profiles  for  the  first  discriminant 
function  show  a  relative  accumulation  of  lignified 
vascular  plant  material  with  increasing  depth  in 
coarse  and  fine  grained  samples.  The  finest  grained 
samples  show  most  of  the  markers  indicative  of 
microbial  activity  and  the  presence  of  refractory 
fine  grained  matter  and  the  least  of  the  lignin 
markers.  Plots  of  the  second  discriminant  function 
versus  depth  reveal  an  initial  increase  in  markers 
for  modified  lignin,  indicating  degradation.  The 
deepest  sample,  however,  again  shows  increased 
characteristics  for  intact  vascular  plant  polysac- 
charides. The  results  from  both  wet  chemical  anal- 
ysis and  pyrolysis-mass  spectrometric  (Py-MS) 
suggest  the  presence  of  living  and/or  senescent 
rootlets  at  the  deepest  level  in  the  peat.  (Author's 
abstract) 
W90-01979 


SIMULATION-OPTIMIZATION  ALGORITHM 
FOR  RESERVOIR  CAPACITY  CALCULATION: 
THE  EFFECT  OF  INFLOW  DATA  SET 
LENGTH. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-01982 


EFFECT  OF  LIGHT  AND  TEMPERATURE  ON 
DOC  EXCRETION  BY  PHYTOPLANKTON. 

Bar-Ilan  Univ.,  Ramat-Gan  (Israel).  Dept.  of  Life 

Sciences. 

I.  Zlotnik,  and  Z.  Dubinsky. 

Limnology  and  Oceanography  LIOCAH,  Vol  34, 

No.  5,  p  831-839,  Jul  1989.  4  fig,  1  tab,  38  ref. 

Descriptors:  'Limnology,  'Nutrients,  'Cycling  nu- 
trients, 'Phytoplankton,  'Excretion,  'Dissolved 
organic  carbon,  Light  intensity,  Temperature  ef- 
fects, Food  chains. 

The  separate  effects  of  light  intensity  (0-3,000  mi- 
cromol  quanta/sq  m/sec)  and  temperature  (5-45 
degrees  C)  on  excretion  of  dissolved  organic 
carbon  (DOC)  by  three  phytoplankton  species 
were  examined  under  controlled  laboratory  condi- 
tions in  axenic  cultures.  Ours  is  the  first  compara- 
tive study  of  the  effects  of  a  wide  temperature  and 
irradiance  range  on  DOC  excretion  by  different 
species  of  phytoplankton  under  identical  condi- 
tions. Tight  coupling  was  found  between  the  rates 
of  carbon  fixation  and  of  absolute  DOC  excretion 
over  a  wide  range  of  irradiances  (0-1,500  micromol 
quanta/sq  m/sec)  in  all  three  species  with  excre- 
tion ranging  from  1  to  55%  of  production.  Chlorel- 
la  vulgaris  and  Synechococcus  sp.  showed  parallel 
temperature-dependent  changes  in  photosynthesis 
and  of  absolute  DOC  excretion  (5-45  degrees  C);  in 
Isochrysis  galbana  absolute  excretion  was  tempera- 
ture-independent, but  photosynthesis  was  tempera- 
ture-dependent. In  all  cases,  increased  excretion 
percentages  were  found  under  extreme  irradiances 
and  temperatures  that  depressed  photosynthesis.  In 
general,  we  suggest  that  high  fluxes  of  DOC 
toward  bacterial  food  chains  may  be  expected  only 
under  conditions  favorable  for  photosynthesis,  al- 
though the  percentage  of  DOC  excretion  is  then 
low  (Author's  abstract) 
W90-01995 


CYCLING   OF   ORGANIC   CARBON    IN    THE 
PHOTIC    ZONE    OF    A    EUTROPHIC    LAKE 
WITH   SPECIAL   REFERENCE  TO  THE   III 
TEROTROPHIC  BACTERIA. 

Trondheim  Univ.  (Norway).  Lab.  of  Biotechnol- 
ogy- 

O.  Vadstein,  B.  O.  Harkjerr,  A.  Jensen,  Y.  Olscn, 
and  H.  Reinertsen. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  5,  p  840-855,  Jul   1989.  6  fig,  3  tab,  71   ref 

Descriptors:  'Cycling  nutrients,  'Limnology, 
'Carbon  cycle,  'Eutrophic  lakes,  'Heterotrophic 
bacteria,  Organic  carbon,  Food  chains,  Euphotic 
zone,  Norway. 

Cycling  of  organic  carbon  in  the  photic  zone  was 
investigated  in  a  eutrophic  Norwegian  lake  during 
the  ice-free  period.  Special  attention  was  paid  to 
heterotrophic  bacteria  and  the  factors  influencing 
their  production  and  biomass  development.  The 
average  proportions  of  the  biomass  of  phytoplank- 
ton, zooplankton,  and  bacteria  were  17:2:1  on  a 
carbon  basis.  Phytoplankton  primary  production 
averaged  580  mg  C/sq  m/day,  and  22%  of  the 
fixed  carbon  was  exuded.  Bacterial  production, 
estimated  by  frequency  of  dividing  cells,  averaged 
160  mg  C/sq  m/day  and  equaled  25%  of  the  gross 
primary  production  on  a  seasonal  basis.  Increased 
bacterial  activity  was  either  correlated  with  in- 
creased exudation  or  followed  a  collapse  in  the 
phytoplankton  community.  Grazing  was  estimated 
to  amount  to  35-180%  and  41-84%  of  the  total 
losses  of  phytoplankton  and  bacteria.  Cladocerans 
were  the  main  grazers  on  phytoplankton,  and  he- 
terotrophic flagellates  were  the  main  grazers  on 
bacteria.  Because  of  high  death  rates  of  zooplank- 
ton and  cycling  of  carbon  within  the  microbial 
loop,  the  available  substrate  for  bacteria  equaled 
the  primary  production  on  a  seasonal  basis.  Exu- 
dates, egestion  products  from  grazers,  and  dead 
zooplankton  constituted  two-thirds  of  the  available 
substrate,  and  these  sources  were  of  equal  magni- 
tude. (Author's  abstract) 
W90-01996 


GENERAL  PATTERNS  IN  THE  SEASONAL 
DEVELOPMENT  OF  CHLOROPHYLL  A  FOR 
TEMPERATE  LAKES. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

C.  T.  Marshall,  and  R.  H.  Peters. 

Limnology  and  Oceanography  LIOCAH,  Vol  34, 

No.  5,  p  856-867,  Jul   1989.  6  fig,   1   tab,  66  ref. 

Descriptors:  'Lakes,  'Limnology,  'Chlorophyll  a, 
Temperate  zone,  Seasonal  variation,  Surveys. 

The  seasonal  cycle  of  phytoplankton  biomass  in 
temperate  lakes  is  often  represented  as  spring  and 
fall  blooms  with  intervening  biomass  minima,  but 
the  generality  of  this  pattern  has  never  been  criti- 
cally evaluated.  Chlorophyll  a  time  series  from  56 
north-temperate  lakes  and  reservoirs  were  collect- 
ed and  general  patterns  in  the  seasonal  distribution 
of  Chi  a  determined  for  oligotrophic  and  eutrophic 
lakes  separately.  The  magnitude  of  temporal  varia- 
tion is  greater  in  eutrophic  lakes  (mean  Chi  a 
concentration  >  12  mg/cu  m)  and  is  partitioned 
into  discrete  spring  and  fall  blooms.  Chlorophyll  a 
concentrations  in  oligotrophic  lakes  (mean  Chi  a 
concentration  <  7mg/cu  m)  are  low  for  the  first  4 
months  of  the  year,  then  increase  through  April 
and  May.  Synchronous  summer  depressions  and 
fall  blooms  are  not  evident  for  oligotrophic  lakes 
overall.  Mean  Chi  a  concentration  and  mean 
annual  air  temperature  were  negatively  correlated 
with  the  date  of  spring  bloom.  The  date  of  spring 
bloom  was  not  correlated  with  mean  depth.  (Au- 
thor's abstract) 
W90-01997 


FLORIDA  DIATOM  ASSEMBLAGES  AS  INDI- 
CATORS OF  TROPHIC  STATE  AND  PH. 

Florida  Museum  of  Natural  History,  Gainesville. 
T.  J.  Whitmore. 

Limnology  and  Oceanography  LIOCAH.  Vol.  34, 
No.  5,  p  882-895,  Jul   1989.  4  fig,  6  tab,  28  ref. 

Descriptors:  'Limnology,  'Eutrophication,  'Flori- 
da, 'Lakes,  'Diatoms,  'Model  studies,  'Trophic 


level,  *Hydr<;:  liioindicators. 

Nutrients,  Regression  analysis,  Predr 

Predictive  models  were  developed  that  relate  lake 
trophic  state  to  diatom  assemblages  in  surface  sedi- 
ments I  hesc  models  can  be  used  to  assess  quantita- 
tively the  historical  impact  ol  cultural  acti  • 
lake  productivity  One  set  of  models  relates  trophic 
state  index  (7  SI)  values  lo  a  new  diatom  index 
based  on  autecological  nutrient  categories  A 
second  set  uses  nutrient  categories  in  multiple  re- 
gression equations  to  predict  TSI.  Both  types  of 
models  explain  approximately  80%  of  the  variance 
in  total  phosphorus  TSI  and  averaged  TSI  values. 
Diatom-pH  transfer  functions  were  alv)  developed 
to  assess  the  influence  of  eutrophication  on  lake 
pH  Because  trophic  state  and  pH  are  positively 
correlated  in  Florida  lakes,  statistical  confounding 
might  result  when  predictive  models  for  pH  and 
trophic  state  are  calibrated.  Long-term  changes  in 
pH  might  lead  to  errors  when  inferring  historical 
TSI  values,  while  changes  in  trophic  state  could 
similarly  influence  historical  pH  inferences  Partial 
correlations  showed  that  two  multiple  regression 
models  were  statistically  confounded  by  the  non- 
target  variable,  though  predictive  models  based  on 
diatom  indices  were  free  from  such  effects  (Au- 
thor's abstract) 
W90-01998 


CHEMICAL  COMPOSITION  AND  PHOS- 
PHATE UPTAKE  KINETICS  OF  LIMNETIC 
BACTERIAL  COMMUNITIES  CULTURED  IN 
CHEMOSTATS  UNDER  PHOSPHORUS  LIMI- 
TATION. 

Trondheim  Univ.  (Norway).  Lab.  of  Biotechnol- 
ogy- 

O.  Vadstein,  and  Y.  Olsen. 

Limnology  and  Oceanography  LIOCAH,  Vol  34, 
No.  5,  p  939-946,  Jul  1989.  4  fig,  5  tab,  40  ref. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
'Phosphates,  'Aquatic  bacteria,  'Limiting  nutri- 
ents, Culturing  techniques,  Chemical  composition, 
Absorption. 

Natural  bacterial  communities  were  grown  in  che- 
mostats  diluted  with  filtered  lake  water  manipulat- 
ed to  yield  phosphorus  limitation.  The  results  sug- 
gested P  limitation  of  the  bacteria  when  the  P:C 
and  the  surplus  P:C  ratios  were  between  17-120 
and  2.7-100  microg  P/mgC,  respectively.  These 
high  values  indicate  that  heterotrophic  bacteria  are 
net  consumers  of  phosphate  and  that  they  seques- 
ter a  considerably  higher  fraction  of  the  particulate 
P  in  lakes  than  expected  from  their  biomass  in 
terms  of  carbon.  Estimates  of  maximal  uptake  ve- 
locity and  affinity  for  phosphate  at  low  concentra- 
tions for  the  mixed  bacterial  communities  were 
influenced  by  the  degree  of  P  limitation.  A  review 
of  published  data  indicates  that  under  P  limitation 
bacteria  are  superior  to  phytoplankton  in  taking  up 
phosphate  at  low  concentrations,  whereas  their 
abilities  are  comparable  at  saturation.  (Author's 
abstract) 
W90-02000 


USE  OF  THE  THERMOTOLERANT  AERO- 
MONAS  GROUP  FOR  THE  TROPHIC  STATE 
CLASSIFICATION  OF  FRESHWATERS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 

S.  R.  Rippey,  and  V.  J.  Cabelh. 
Water   Research  WATRAG,   Vol.   23,   No.   9,  p 
1107-1114,  1989.  3  fig,  3  tab,  37  ref. 

Descriptors:  'Limnology,  'Aquatic  bacteria,  'In- 
dicator organisms,  'Eutrophication,  'Lake  classifi- 
cation, 'Monitoring,  Correlation  analysis,  Secchi 
disks.  Thermal  stress,  Phosphorus,  Chlorophyll  a, 
Aeromonas. 

Data  obtained  from  68  lakes  surveyed  in  the 
United  States  showed  a  highly  significant  correla- 
tion between  the  densities  of  a  specific  group  of 
autochthonous,  heterotrophic  bacteria,  thermoto- 
lerant  aeromonads  and  the  trophic  state  of  fresh 
waters.  This  measurement  provides  a  sensitive,  ac- 
curate and  facile  descriptor  of  limnetic  water  qual- 
ity  and   shows   strong   correlations   with   certain 
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other  commonly  employed  physical,  chemical  and 
biological  parameters  used  in  this  regard.  The  best 
correlations  were  obtained  with  Secchi  depth  (r  = 
0.70),  total  phosphorus  (r  =  0.72)  and  chlorophyll 
a  (r  =  0.67).  An  even  stronger  correlation  was 
obtained  with  a  trophic  index  derived  from  these 
three  parameters  (r  =  0.84).  Alternatively,  total 
heterotrophic  bacterial  populations,  as  enumerated 
by  epifluorescence  microscopy,  were  very  poorly 
correlated  with  all  the  individual  trophic  state 
measurements,  and  the  indices  derived  from  them 
An  analysis  of  correlations  for  trophic  state  param- 
eters and  indices  used  for  this  study  indicated  that 
the  level  of  thermotolerant  aeromonads  was  one  of 
the  most  discriminating  single  parameters  for  defin- 
ing trophic  state.  The  economy  of  the  measure- 
ment, coupled  with  its  facility,  makes  it  an  excep- 
tionally promising  technique  for  assessing  the 
degree  and  rate  of  fresh  water  eutrophication  (Au- 
thor's abstract) 
W90-02008 

INTERSTITIAL  WATER  CONCENTRATIONS 
OF  PHOSPHORUS,  IRON  AND  MANGANESE 
IN  A  SHALLOW,  EUTROPHIC  SWEDISH 
LAKE-IMPLICATIONS     FOR     PHOSPHORUS 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

S.  Lofgren,  and  B.  Bostrom. 

Water  Research  WATRAG,  Vol    23    No    9    n 

1115-1125,  1989.  9  fig,  2  tab,  46  ref.  P 

Descriptors:  *Limnology,  'Water  chemistry, 
Sweden,  *Iron,  'Manganese,  'Phosphates,  *Eu- 
trophic  lakes,  Cycling  nutrients,  Seasonal  varia- 
tion, Interstitial  water,  Sediment-water  interfaces 
Cores  Depth,  Temperature,  Chemical  reduction' 
Microbial  degradation,  Oxidation,  Lake  Vallentun- 
asjon. 

Seasonal  variation  of  ferrous  iron,  manganese  and 
phosphate  concentrations  in  the  interstitial  water 
0-30  cm),  ETS  activities  in  the  surface  sediments 
a  ■  CrCll^d  Water  qualitv  Properties  were  stud- 
ied in  1983,  in  the  polymictic,  eutrophic  Lake 
Vallentunasjon,  Sweden.  In  addition,  phosphorus 
elease  experiments  using  intact  sediment  cores 
vere  performed  in  the  laboratory.  Ferrous  iron 
vas  generated  to  the  interstitial  water  in  two 
ayers,  namely  in  the  surface  sediments  and  at  ca 
0-30  cm  down  in  the  sediment.  Manganese  in  a 
educed  form  was  mobilized  in  a  single  layer  close 

0  the  sediment-water  interface,  while  phosphate 
J-as  generated  at  a  sediment  depth  of  3-8  cm  in 
hallow  areas  (2  m)  and  in  deeper  sediment  layers 

fV  ,w}  at  a  Water  depth  of  4  m-  A  mobilization 

1  both  ferrous  iron  and  phosphate  in  the  intersti- 
ai  water,  mainly  during  periods  of  high  water 
anperature,  and  ETS  activity  in  the  surface  sedi- 
lents  suggests  that  microbial  processes  were  in- 
olved  in  the  liberation.  Reduction  of  ferric  iron- 
nosphate  complexes  could  account  for  only  a 
unor  proportion  of  the  phosphate  mobilization  in 
ie  interstitial  water  as  demonstrated  by  the  P/Fe 
»,^Hratl°fS-  In  accordar>ce,  ferric  iron  formation, 
wsed  by  ferrous  iron  diffusion  from  deeper  sedi- 
ment layers  and  oxidation  at  the  sediment  surface 
>uld  only  partially  retain  the  diffusive  phosphate 
m  towards   the   sediment-water   interface    The 

osphorus  retention  capacity  appears  to  be  low  in 
«e  Vallentunasjon  sediments,  even  at  high 
mom  water  oxygen  concentrations.  (Author's  ab- 

'90-02009 


W90-02118 

PRnTn^10^^^  AEROBIC  BACTERIA, 
PROTOZOA,  ALGAE,  AND  FUNGI  IN  DEEP 
SUBSURFACE  SEDIMENTS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Microbiology 
1-or  primary  bibliographic  entry  see  Field  2F. 
W90-02 119 


Lakes — Group  2H 


NUMBERS,  DIVERSITY,  AND  MORPHOLOG- 
ICAL CHARACTERISTICS  OF  AEROBIC  CHE- 
MOHETEROTROPHIC  BACTERIA  IN  DEEP 
SUBSURFACE  SEDIMENTS  FROM  A  SITE  IN 
SOUTH  CAROLINA.  Illln 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science.  6 
For  primary  bibliographic  entry  see  Field  2F 
W90-02120 


LITHOTROPHIC      AND      HETEROTROPHIC 
BACTERIA    IN    DEEP    SUBSURFACE    SEDt 

SP„  AND   THEIR   RELATION   TO   SEDI 
MENT  PROPERTIES. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 

For  primary  bibliographic  entry  see  Field  2F. 


KyoKotaS  LnTLE  SIMON  pond' 

SSK^S^  Co>  Cincinnati' OH  Environ- 

^primary   bibliographic   entry   see   Field   5G. 

i!PEOGY  AND  HYDROLOGY  OF  THE  DEEP 
rSUA™M^?.BIOLOGY   SAMPUNG 

whAcTarSlinaVANNAH  RIVER  plant' 

r^ri"  Un' u'u Greenvi»e.  SC.  Dept.  of  Geology, 
r  primary  bibliographic  entry  see  Field  2F. 


AEROBIC  METABOLIC  POTENTIAL  OF  MI- 
CROBIAL POPULATIONS  INDIGENOUS  TO 
DEEP  SUBSURFACE  ENVIRONMENTS 

Battelle  Pacific  Northwest  Labs.,  Richland    WA 
For  primary  bibliographic  entry  see  Field  2F 
W90-02122 


MICROBIAL  ACTIVITIES  IN  DEEP  SUBSUR 
FACE  ENVIRONMENTS.  !>UBSUR- 

Tennessee    Univ.,    Knoxville.    Inst,    for    Applied 
Microbiology.  FP 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02123 


AEROBIC  AND  ANAEROBIC  MICROBIAL  \C 
TIVITY  IN  DEEP  SUBSURFACE  SEDIMENTS 
FROM  THE  SAVANNAH  RIVER  PLANT 

Pennsylvania  State  Univ.,  University  Park'  Dent 
of  Agronomy.  F  ' 

£™P£.m?ry  bibli°graphic  entry  see  Field  2F. 
W9U-02124 


Descriptors:  'Limnology,   'Lake  Puyehue,  'Gla- 
cial lakes,  'Lake  morphometry,  'Chile,  Maps. 

A  bathymetric  chart  was  made  of  Lago  Puyehue, 
Chile.  Based  on  this  chart,  the  morphometric  pa- 
rameters were  calculated  and  the  hypsographic 
curves  of  area  and  volume  were  made.  The  results 
show  this  lake  to  be  of  glaciar  origin  of  the  28c 
type  according  to  the  Hutchinson  classification. 
(Author  s  abstract) 
W90-02162 


SErSENTSATION   IN   DEEP   SUBSURFACE 

Brookhaven  National  Lab.,  Upton,  NY.  Dept   of 
Applied  Science.  ' 

W90^2125y  bibHographic  entrv  see  Fiel<*  2F. 


BJOGEOCHEMICAL  PROCESSES  AFFECTING 
ARSENIC  SPECIES  DISTRIBUTION  IN  A  PER 
MANENTLY  STRATIFIED  LAKE 

Institut  de  Biogeochimie  Marine,  Montrouge 
(r  ranee).  6 

«?o«P^maIy  bibli°graphic  entry  see  Field  5B. 
W90-02142 


FACTORS  CONTROLLING  THE  REMOVAI 
OF  SULFATE  AND  ACIDITY  FROM  THE 
WATERS  OF  AN  ACIDIFIED  LAKE 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

W90-02160ry   bibliograPhic   entrv   see   F'eW   5G. 


MORPHOMETRIC  STUDY  OF  LAGO  PUYE- 
HUE (40  DEC  30  MIN  S;  72  DEG  32  MIN  W) 

t^SWt0"^^8™010    morfome: 

CHILE)  PUYEHUE,    OSORNO, 

Institute  Profesional  Osorno  (Chile).  Lab.  de  Lim- 

nologia. 

T  G.  Donoso,  and  J.  D.  Nunez 

Biota,  Vol.  2,  p  11-16,  1986.  3  fig,  1  tab,  12  ref. 

English  summary. 


J?Lor>iI^TION  OF  A  SUBMERSED  AQUAT- 
£LPLANT'  EURASIAN  WATER  MILFOIL 
I^?PHYLLUM  SPICATUM),  BY  FUNGI 
UNDER  CONTROLLED  CONDITIONS 

Wisconsin  Univ.-Madison.  Dept.  of  Plant  Patholo- 

C.  S.  Smith,  T.  Chand,  R.  F  Harris,  and  J  H 
Andrews. 

AT^llfrL  w"d,  Environmental  Microbiology 
^9  i^  '  y?'K55™No,  9'  P  2326-2332,  September 
1989.  4  fig,  2  tab,  39  ref.  Army  Corps  of  Engineers 
grant  DACW39-86-K-0020.  engineers 

Descriptors:  'Submerged  plants,  'Limnology, 
lams    °  Eurasian  water  milfoil,   Aquatic 

A  laboratory  assay  to  assess  colonization  of  a  sub- 
mersed aquatic  plant,  Eurasian  water  milfoil  (Myr- 
lophyllum  spicatum),  by  fungi  was  developed  and 
used  to  evaluate  the  colonization  potential  of  Col- 
etotnehum  gloeosporioides,  Acremonium  curvu- 
um,  Cladosponum  herbarum,  Aureobasidium  pul- 
lulans,   a   Paecilomyces   sp.,   and   an   unidentified 
sterile    septate  fungus.   Stem   segments  of  plants 
were  first  immersed  in  suspensions  of  fungal  propa- 
gules  for  24  h  and  then  washed  to  remove  all  but 
he  tightly  attached  component  of  the  population 
Inoculation  was  followed  by  two  growth  cycles  of 
3  days  each.  At  the  start  of  each  cycle,  washed 
plants  were  transferred  to  a  mineral  salts  medium 
to  provide  an  opportunity  for  the  attached  fungal 
populations  to  grow.  After  each  growth  period 
plants  were  again  washed,  and  fungal  populations 
n  the  medium  (nonattached),  loosely  attached  and 
tightly  attached  to  the  plant,  and  within  the  plant 
(endophytic)  were  assayed  by  dilution  plating  The 
fungi  differed  in  the  extent  to  which  they  attached 
to  water  milfoil  and  in  their  ability  to  grow  in 
association  with  it.  There  were  relatively  few  sig- 
nificant  differences   among   the   tightly   attached 
fungal  populations  after  24  h,  but  growth  of  the 
better  colonizers  led  to  a  greater  number  of  signifi- 
cant differences  after  4  and  7  days.  In  addition,  the 
better  colonizers  showed   sustained   regrowth   of 
loosely  and  nonattached  fungal  propagules  in  the 
face  of  intermittent  removal  by  washing.  A  milfoil 
pathogen,  C.  gloeosporioides,  was  the  only  endo- 
phytic colonizer;  it  was  also  among  the  best  epi- 
phytic colonizers  but  was  not  demonstrably  better 
than  A.  curvulum,  a  fungus  commonly  found  as  an 
epiphyte  on  water  milfoil.  The  yeastlike  hyphomy- 
cete  A.  pullulans  was  the  only  fungus  that  consist- 
ently failed  to  establish  an  increasing  population  on 
the  plant.  (Author's  abstract) 
W90-02167 


BREEDING-SEASON  HABITAT  USE  BY 
STICKLEBACKS  (PISCES:  GASTEROSTEIDAE) 
AT  ISLE  VERTE,  QUEBEC.  W 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec) 
Dept.  of  Renewable  Resources. 
F.  G.  Whoriskey,  and  G.  J.  FitzGerald. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol   67 
No.  9,  p  2126-2130,  September  1989.  3  fig,  26  ref 

Descriptors: 'Stickleback,  'Aquatic  habitats,  'Fish 
behavior  'Fish  migration,  'Salt  marshes,  'Tidal 
EsTuar68'  *'  Quebec'  Canada,  St  Lawrence 

Habitat  use  patterns  of  three  species  of  sticklebacks 
were  examined  as  they  moved  from  the  St.  Law- 

Ae..CeueStUary  int°  tidal  salt  marsh  pools  to  breed 
All  three  species  apparently  avoided  pools  that 
dried  out  and  settled  more  often  in  pools  that 
retained  their  water.  Habitat  choice  by  immigrants 
was  not  influenced  by  either  the  presence  of  the 
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most  aggressive  species  or  by  resident  fish  density. 
Movements  of  fish  into  the  marsh  and  densities  of 
fish  in  the  pools  peaked  on  the  first  days  of  the 
approximately  7-day  flooding  cycles,  and  declined 
thereafter.  Thus,  large  numbers  of  fish  moved 
away  from  these  pools  after  initially  settling  in 
them,  but  the  reason  for  this  and  the  subsequent 
fate  of  the  fish  is  unknown.  (Author's  abstract) 
W90-02170 


SHORT  TERM  NITROGEN  DYNAMICS  IN  A 
SMALL  BRAZILIAN  WETLAND  (LAGO  IN- 
FERNAO,  SAO  PAULO). 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Taupo  Research  Lab. 

C.  Howard-Williams,  F.  De  Esteves,  J.  E.  Santos, 

and  M.  T.  Downes. 

Journal  of  Tropical  Ecology  JTECEQ,  Vol.  5,  No. 

3,  p  323-335,  August   1989.   5  fig,  2  tab,  26  ref. 

Descriptors:  "Limnology,  'Cycling  nutrients, 
•Wetlands,  'Brazil,  'Nitrogen  cycle,  Nitrogen  fix- 
ation, Denitrification,  Floating  plants,  Water  hya- 
cinth, Tropical  regions,  Ammonium,  Oxygen,  Diel 
cycle,  Sediments,  Oxbow  lakes,  Flood  plains,  Lit- 
toral zone. 

A  number  of  related  processes  of  the  nitrogen 
cycle  in  a  Brazilian  floodplain  lake  were  studied  to 
identify  the  major  pools  and  pathways  over  a  short 
time  period.  The  study  was  centered  on  the  littoral 
zone  dominated  by  the  floating  plant  Eichhornia 
azurea,  which  has  a  large  epiphyte  algal  communi- 
ty of  which  heterocystous  cyanobacteria  were  the 
major  components.  The  water  column  was  con- 
tinuously undersaturated  with  oxygen  although 
some  elevated  values  (to  60%  saturation)  were 
recorded  in  the  macrophyte  beds  in  the  afternoon. 
Marked  diel  temperature  changes  were  document- 
ed. NH4-N  dominated  the  dissolved  N  component 
in  the  water  with  maximal  values  (60  mg/cu  m)  at 
lowest  oxygen  concentrations  early  in  the  morn- 
ing. Nitrogen  fixation  (acetylene  reduction)  of  the 
epiphyte  community  showed  marked  diel  changes 
with  daily  values  of  5  mg  N  fixed/sq  m/day  (based 
on  3:1  acetylene:nitrogen  ratio).  Macrophyte  NH4- 
N  uptake  rates  (in  situ  incubations)  were  93  mg  N/ 
sq  m/day.  The  activities  of  nitrifying  bacteria 
could  not  be  detected  with  the  nitrapyrin  block  on 
dark  carbon  dioxide  fixation  but  denitrification 
(acetylene  block  technique)  was  recorded  in  the 
sediments  when  enhanced  with  N03(-).  The  major 
pathways  of  aquatic  nitrogen  involved  macrophyte 
uptake  and  sediment  release  of  NH4-N.  (Author's 
abstract) 
W90-02207 


LIFE  HISTORY,  ECOLOGY  AND  POPULA- 
TION STATUS  OF  MIGRATORY  BULL  TROUT 
(SALVELINUS  CONFLUENTUS)  IN  THE 
FLATHEAD  LAKE  AND  RIVER  SYSTEM, 
MONTANA. 

Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

J.  J.  Fraley,  and  B.  B.  Shepard. 
Northwest  Science  NOSCAX,  Vol.  63,  No.  4,  p 
133-142,  August  1989.  1  fig,  9  tab,  34  ref. 

Descriptors:  'Reservoirs,  'River  systems,  'Lake 
fisheries,  'Montana,  'Flathead  Lake,  'Trout,  Fish 
migration,  Spawning,  Growth,  Aquatic  habitats, 
Population  dynamics,  Fish  management,  Life 
cycles,  Water  temperature,  Flathead  River,  British 
Columbia. 

Life  history,  ecology,  and  population  trends  of 
migratory  bull  trout  (Salvelinus  confluentus)  were 
investigated  in  the  Flathead  Lake  and  River 
system  of  northwest  Montana  and  southeast  British 
Columbia.  These  studies  were  conducted  to  obtain 
information  to  manage  the  species  in  light  of 
threats  posed  by  timber  harvest,  hydropower  de- 
velopment, and  a  proposed  coal  mine.  It  was  esti- 
mated that  about  half  the  adult  bull  trout  in  Flat- 
head Lake  embarked  on  a  spawning  migration 
from  May  through  July,  swimming  88-250  km  to 
reach  tributaries  of  the  North  and  Middle  Forks  of 
the  Flathead  River.  Bull  trout  entered  the  tributar- 
ies when  water  temperatures  dropped  below  12  C, 
and  spawned  from  lake  August  through  early  Oc- 
tober after  water  temperatures  were  below  9  C. 


I  hey  spawned  in  areas  of  tributaries  with  low 
gradient,  loosely  compacted  gravel,  groundwater 
influence,  and  cover.  After  spawning,  females  left 
the  tributaries  and  returned  to  the  lake  sooner  than 
males.  Most  spawners  were  6  or  7  years  old  and 
they  averaged  628  mm  in  length.  Juveniles  were 
found  close  to  the  substrate  in  streams  in  streams 
with  summer  maximum  temperatures  less  than  15 
C.  Juveniles  migrated  out  of  the  tributaries  to  the 
river  systems  from  June  through  August,  at  age  I 
(18%),  II  (49%),  III  (32%),  and  IV  (1%)  Popula- 
tion status  was  monitored  through  redd  counts  and 
estimates  of  juvenile  abundance  in  natal  tributaries. 
The  population  may  be  limited  by  quantity  and 
quality  of  rearing  and  spawning  habitat,  and 
spawning  escapement.  Specific  requirements  for 
spawning  and  rearing  habitat,  and  general  sensitivi- 
ty of  each  life  stage,  make  the  bull  trout  an  excel- 
lent indicator  of  environmental  disturbance.  (Au- 
thor's abstract) 
W90-02214 


HABITAT  FEATURES  AND  TROUT  ABUN- 
DANCE RELATIVE  TO  GRADIENT  IN  SOME 
WYOMING  STREAMS. 

Forest  Service,  Fort  Collins,  CO.  Wildlife  and 
Fish  Ecology  Unit. 

S.  J.  Kozel,  W.  A.  Hubert,  and  M.  G.  Parsons. 
Northwest  Science  NOSCAX,  Vol.  63,  No.  4,  p 
175-182,  August  1989.  3  tab,  23  ref. 

Descriptors:  'Stream  fisheries,  'Trout,  'Standing 
crops,  'Aquatic  habitats,  'Wyoming,  'Streams, 
Channel  gradient,  Fish  management,  Medicine 
Bow  National  Forest. 

Channel  gradient  has  been  shown  to  have  a  nega- 
tive relation  to  trout  standing  stocks,  indicating 
that  separation  of  stream  channels  into  gradient 
classes  may  provide  a  better  understanding  of  the 
relationships  between  habitat  and  trout  abundance. 
The  major  objective  was  to  determine  if  there  are 
significant  differences  in  habitat  features  and  stand- 
ing stocks  of  trout  >  100  mm  between  two  classes 
of  channel  gradient,  low  (0.1-1.4%  channel  slope) 
and  moderate  (1.5-4.0%).  Statistical  relations  be- 
tween habitat  features  and  trout  standing  stocks  in 
each  class  of  channel  for  unaltered  streams  on  the 
Medicine  Bow  National  Forest,  Wyoming,  were 
also  determined.  Low-gradient  reaches  were  found 
to  have  deeper  nearshore  water  depths,  more  un- 
dercut banks,  and  more  trench  pools  than  moder- 
ate-gradient reaches,  while  moderate-gradient 
reaches  had  more  cobble  substrate,  dammed  pools 
formed  by  woody  debris,  and  plunge  pools.  The 
mean  standing  stock  was  267  kg/ha  in  low-gradi- 
ent reaches  and  102  kg/ha  in  moderate-gradient 
reaches.  Habitat  features  correlated  with  trout 
standing  stocks  differed  between  the  two  gradient 
classes.  The  results  demonstrate  that  separation  of 
stream  segments  into  reaches  of  similar  gradient 
are  important  in  identifying  features  of  trout  habi- 
tat that  are  otherwise  obscured  by  variation  over  a 
wider  gradient  range.  (Author's  abstract) 
W90-02215 


RESIDUAL  INFLUENCE  OF  MACRONU- 
TRIENT  ENRICHMENT  ON  THE  AQUATIC 
FOOD  WEB  OF  AN  OKEFENOKEE  SWAMP 
ABANDONED  BIRD  ROOKERY. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

J.  D.  Oliver,  and  S.  A.  Schoenberg. 

OIKOS  OIKSAA,  Vol.  55,  No.  2,  p  175-182,  June 

1989.  6  fig,  44  ref.  NSF  grants  BSR  8114823  and 

BSR  8215587. 

Descriptors:  'Wetlands,  'Okefenokee  Swamp, 
'Georgia,  'Limnology,  'Swamps,  'Birds,  'En- 
richment, 'Food  chains,  Phosphorus,  Nitrogen, 
Fertilization,  Phytoplankton,  Zooplankton,  Fish, 
Guano,  Sediments,  Rookeries. 

Evidence  is  presented  for  residual  nutrient  enrich- 
ment of  diverse  components  of  blackwater  marsh, 
by  a  biotic  component  of  the  ecosystem  itself. 
Thousands  of  nesting  white  ibis  (Eudocimus  albus) 
that  foraged  over  a  20-km  radius  fertilized  a  rook- 
ery with  guano  within  Okefenokee  Swamp,  Geor- 
gia. One  to  two  years  after  the  birds  abandoned  it, 
this  marsh  showed  continued  enrichment  effects. 
Elevated    available    phosphorus   in   sediments,    as 


measured  by  equilibrium  phosphate  concentration, 
contributed  to  enhanced  biomass  of  phytoplankton 
in  the  overlying  water  column  Planktivoroui  fish 
were  greater  in  biomass  than  at  reference  sites. 
Experimental  phosphorus  and  nitrogen  fertilization 
of  enclosures  at  a  reference  site  (at  levels  repre- 
senting residual  enrichment  after  birds  had  left) 
causes  zooplankton  biomass  to  increase  significant- 
ly. These  results  demonstrate  that  this  blackwater 
ecosystem  was  macronutnent  limited,  and  mani- 
fested residual  enrichment  effects  of  wading  birds 
on  sediments,  and  a  positive  effect  of  sediments  on 
phytoplankton  Results  also  suggest  further  indi- 
rect positive  effects  of  birds  on  higher  trophic 
levels  (zooplankton  and  fish),  via  macronutrient 
transfers.  (Author's  abstract) 
W90-02216 


MODELLING  LIGHT  DISTRIBUTION 

WITHIN    THE    CANOPY    Ol     THE    MARSH 

GRASS    SPARTINA    ALTERNIKLORA    AS    A 

FUNCTION     OF    CANOPY     BIOMASS     AND 

SOLAR  ANGLE. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 

J.  T.  Morris. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol  46,  No.  4,  p  349-361,  June  1989.  4  fig,  1  tab,  41 

ref,  append. 

Descriptors:  'Salt  marshes,  'Spartina,  'Light  pen- 
etration, 'Water  use  efficiency,  Model  studies, 
Aquatic  plants,  Halophytes,  Canopy. 

A  model  of  vertical  light  distribution  in  plant  cano- 
pies as  a  function  of  canopy  biomass  and  solar 
angle  was  derived  and  fitted  to  measured  light 
profiles  from  salt  marsh  communities  of  the  grass 
Spartina  alterniflora.  The  model  accounted  for  73- 
95%  of  the  variability  in  light  profiles  from  differ- 
ent canopies  at  different  times  of  day.  In  a  single 
growing  season,  highly  productive  stands  of  S. 
alterniflora,  capable  of  accumulating  a  canopy  bio- 
mass of  1500  g/sq  m  or  more,  intercept  95%  of 
photosynthetically  active  radiation  according  to 
both  predictions  and  measurements.  The  sensitivity 
of  leaf  orientation  to  light  interception  was  demon- 
strated by  model  calculations.  Vertically  oriented 
leaves  at  the  top  of  the  canopy  absorb  less  light 
and,  therefore,  less  heat  than  horizontal  leaves,  and 
it  was  hypothesized  that  leaf  orientation  in  Spar- 
tina, a  halophyte,  optimally  satisfies  the  constraints 
that  light  absorption  and  water-use  efficiency  are 
maximized  while  heat  gain  is  minimized.  (Author's 
abstract) 
W90-02227 


INFLUENCE  OF  LAKE  TEMPERATURE  ON 
GROWTH  OF  COREGONUS  LAVARETUS  L, 
LARVAE. 

Konstanz   Univ.    (Germany,   F.R.).    Limnological 

Inst. 

P.  Rey,  and  R.  Eckmann. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   116, 

No.  2,  p  181-190,  August  1989.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Temperature  effects,  'Limnology, 
'Lakes,  'Seasonal  variation,  'Larval  growth  stage, 
Biological  analysis.  Lake  Constance,  Zooplankton, 
Toregonids. 

Larval  coregonids  were  sampled  in  Lake  Con- 
stance in  spring  1986.  Length-frequency  analysis 
revealed  two  growth  phases:  a  period  of  slow 
growth  lasting  until  the  end  of  April,  followed  b> 
a  period  of  accelerated  growth.  The  beginning  ol 
the  second  period  coincided  precisely  with  a  dras- 
tic increase  of  surface  water  temperature  and  with 
a  rise  of  zooplankton  abundance.  However,  tem- 
perature is  considered  to  be  the  trigger  for  onset  ol 
coregonid  larval  growth  in  Lake  Constance.  Oto- 
lith increments  were  not  discernible  prior  to  the 
beginning  of  thermal  stratification,  but  thereaftei 
daily  growth  rates  could  be  calculated  from  otolith 
ring  widths.  Two  groups  of  larvae  could  be  distin- 
guished: slowly  growing  specimens  (low  contrasl 
rings  of  narrow  width),  and  fast  growing  speci- 
mens (high  contrast  rings  of  increasing  width).  Wc 
suggest  that  first  group  comprised  those  larvae 
which  were  too  weak  to  benefit  from  the  improved 
conditions,  and  that  an  earlier  onset   ol"  thermal 
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stratification  would  possibly  reduce  the  number  of 
larvae  falling  into  this  group.  The  second  group 
would  definitely  benefit  from  earlier  thermal  strati- 
fication because  early  onset  of  growth  would 
reduce  both  predation  risk  and  competition  and 
thus,  improve  their  survival  rate.  These  results 
support  the  concept  of  temperature  influence  on 
year-class  strength  of  coregonids  in  Lake  Con- 
stance. (Author's  abstract) 
W90-02231 
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DISTRIBUTION   OF  PHYLLOQUINONE   (VI- 
TAMIN Kl)  IN  A  SMALL  INLAND  LAKE. 
U.  M.  Cowgill. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  116, 
No.   2,   p    199-208,   August    1989.   4   tab,   28   ref. 

Descriptors:  'Biodegradation,  'Limnology,  'Vita- 
mins, 'Lakes,  Vitamin  K,  Phylloquinone,  Nutri- 
ents. 

Relatively  little  is  known  of  the  behavior  of  vita- 
min Kl  (phylloquinone)  in  aquatic  systems.  Thus, 
the  purpose  of  this  study  was  to  discover  the 
distribution  of  phylloquinone  in  Linsley  Pond,  a 
kettle  hole  in  North  Branford,  Connecticut.  Over  a 
period  of  three  successive  summers,  samples  were 
taken  of  aquatic  macrophytes,  plankton,  water  rep- 
resenting the  entire  water  column,  water-mud 
interface  and  mud  from  the  littoral  zone,  as  well  as 
the  deep  water.  Water  samples,  as  well  as  the 
liquid  portion  of  the  mud-water  interface  samples, 
were  examined  for  vitamin  Kl  in  both  the  filtered 
and  unfiltered  state.  The  results  showed  that  vita- 
min Kl  was  detectable  only  in  aquatic  macro- 
phytes and  plankton  tows.  It  was  not  detectable  in 
filtered  water  (0.22  micrometer  millipore),  filtered 
liquid  of  the  mud-water  interface  samples  or  in  the 
mud.  It  is  hypothesized  that  phylloquinone  present 
in  dead  plant  material  or  in  phytoplankton  deposit- 
ed in  the  mud  or  suspended  in  water  is  subjected  to 
bacterial  degradation  and  therefore  is  not  detecta- 
ble in  nonliving  substrates.  (Author's  abstract) 
W90-02232  ' 


FACTORS  AFFECTING  THE  SPATIAL  AND 
TEMPORAL  DISTRIBUTION  OF  PROTOTRO- 
PHIC SULFUR  BACTERIA. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

A.  Mazumder,  and  M.  D.  Dickman. 

Archiv   fuer  Hydrobiologie  AHYBA4,  Vol    116 

No.  2,  p  209-226,  August  1989.  7  fig,  3  tab,  33  ref 

Descriptors:  'Limnology,  'Daphnia,  'Seasonal 
variation,  'Sulfur  bacteria,  'Zooplankton,  'Mero- 
mictic  lakes,  Hydrogen  sulfide,  Bacteria. 

Seasonal  and  vertical  distribution  of  phototrophic 
sulfur  bacteria  and  their  relationships  with  changes 
m  physico-chemical  parameters,  abundance  of 
dominant  zooplankton  species,  and  in  situ  grazing 
by  Daphnia,  were  studied  in  meromictic  Crawford 
Lake,  Ontario.  Purple  and  green  sulfur  bacteria 
were  common,  with  purple  forms  being  dominate 
These  bacteria  formed  a  2  m  thick  layer  whose 
upper  boundary  was  set  by  H2S  concentration  and 
lower  boundary  was  set  by  light  intensity.  The 
peak  concentration  on  any  date  was  at  a  depth 
where  light  intensity  was  optimum  and  H2S  con- 
:entration  was  maximum.  The  position  of  the  bac- 
enal  layer  shifted  up  following  summer  algal 
Jlooms  and  shifted  down  following  oxygen  intru- 
sion into  the  lower  mixolimnion  and  chemocline 
ollowing  overturns.  Temporal  changes  in  the  con- 
centration of  bacteria  were  related  to  abundance  of 
Japhma  near  the  bacterial  layer,  suggesting  that 
Itephnia  grazing  may  control  bacterial  biomass. 
I  hat  Daphnia  consume  phototrophic  bacteria  was 
upported  by  in  situ  grazing  measurements,  aggre- 
jation  of  Daphnia  immediately  above  the  bacterial 
ayer,  higher  abundance  of  pink  Daphnia  in  the 
leeper  water,  and  spectrophotometric  analysis  of 
:rushed  Daphnia.  Daphnia  at  the  bacterial  layer 
»nsumed  over  1.8%/hour  (seasonal  average)  of 
he  phototrophic  bacterial  biomass,  and  substantial- 
ly more  on  several  occasions  in  the  summer  (Au- 
hor's  abstract) 
V90-02233 


-AKE  TYPOLOGY  AND  INDICATOR  ORGA- 
NISMS IN  APPLICATION  TO  THE  PROFUN- 


DAL  CHIRONOMID  FAUNA  OF  STARN- 
BERGER  SEE  (DIPTERA,  CHIRONOMIDAE). 

Institut  fuer  Tierwissenschaften,  Freising  (Germa- 
ny, F.R.). 
R.  Gerstmeier. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  116 
No.  2,  p  227-234,  August  1989.  4  fig,  26  ref. 

Descriptors:  'Lake  classification,  'Limnology, 
'Midges,  'Species  composition,  'Bioindicatorsi 
'Mountain  lakes,  Mesotrophic  lakes. 

The  profundal  chironomids  have  been  used  as  indi- 
cator organisms  for  trophic  characterization  of 
Starnberger  See,  a  northern  prealpine  lake.  Results 
from  the  practical  application  Saether's  trophic 
classification  and  Wiederholm's  Benthic  Quality 
Index  are  presented  and  also  Brundin's  lake  typol- 
ogy is  discussed.  According  to  Brundin's  subdivi- 
sions, The  typical  chironomid  associations  in  the 
profundal  zone  of  Starnberger  See  should  consist 
of  representatives  of  the  Stictochironomus  rosens- 
choeldi  and  Sergentia  coracina  groups.  While  Ser- 
gentia  coracina  represented  the  second  most  abun- 
dant genus  in  the  profundal  zone  of  Starnberger 
See,  Stictochironomus  was  entirely  absent.  On  the 
basis  of  the  distinct  dominance  of  the  genus  Mi- 
cropsectra,  Starnberger  See  should  be  designated, 
sensu  Thienemann,  as  a  Tanytarsus  lake-which 
would  contradict  the  preceding  statement.  In  gen- 
eral, however,  the  very  widely  interpretable  term 
Tanytarsus  lake  should  no  longer  be  employed, 
because  the  species  of  this  genus  have  very  differ- 
ent ecological  requirements.  This  apparent  discrep- 
ancy was  explainable  by  taking  into  account  the 
oxygen  conditions.  Because  oxygen  was  not  a  lim- 
iting factor  in  Starnberger  See,  cold-stenothermic 
species,  such  as  Micropsectra  contracta  could 
maintain  thriving  populations  in  the  profundal 
zone.  Therefore,  Starnberger  See  could  be  desig- 
nated a  mesotrophic  lake,  with  Micropsectra  con- 
tracta as  the  leading  form,  and  M.  coracina,  Ser- 
gentia coracina,  Tanytarsus  bathophilus  and  T. 
lugens  as  further  predominating  species.  (Mertz- 

W90-02234 


W90-02246 


OPTICAL  PROPERTIES  AND  THEIR  RELA- 
TION TO  LIGHT  UTILIZATION  BY  PHYTO- 
PLANKTON IN  THE  STRATIFIED  PERIOD  IN 
THE  NORTH  BASIN  OF  LAKE  BIWA. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

R.  Tsuda,  and  M.  Nakanishi. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    116 

No.  2,  p  235-244,  August  1989.  5  fig,  3  tab,  15  ref 

Descriptors:  'Limnology,  'Optical  properties, 
'Light  penetration,  'Lakes,  Particulate  matter, 
Japan,  Phytoplankton,  Lake  Biwa,  Photosynthesis. 

The  effect  of  composition  of  suspended  particles 
regarding  the  optical  properties  of  the  waters  on 
the  attenuation  of  photosynthetically  available  ra- 
diation was  investigated  at  an  offshore  station  in 
the  north  basin  of  Lake  Biwa  in  June  and  Septem- 
ber 1982.  Despite  high  concentration  of  chloro- 
phyll-a  and  particulate  carbon,  inorganic  particles 
mainly  contributed  to  the  attenuation  of  photo- 
synthetically available  radiation  in  September.  On 
the  other  hand,  detrital  organic  particles,  affecting 
the  attenuation  of  photosynthetically  available  ra- 
diation, made  up  the  major  portion  of  suspended 
particles  in  June.  Light  utilization  related  to  photo- 
synthetically available  radiation  due  to  algal  cells 
was  estimated  with  light  utilization  efficiency. 
Values  of  light  utilization  efficiency  in  September 
increased  with  depth  in  the  range  of  0.4%  at  0.5  m 
depth  to  2.5%  at  10  m  depth,  and  light  utilization 
efficiency  in  June  was  lower  at  any  depth  than  that 
in  September.  This  lower  value  was  due  to  the 
optical  properties  of  suspended  particle  composi- 
tion. (Author's  abstract) 
W90-02235 


ACCUMULATION  AND  DIAGENESIS  OF 
CHLORINATED  HYDROCARBONS  IN  LA- 
CUSTRINE SEDIMENTS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


MORPHOLOGY  OF  CALCITE  CRYSTALS  IN 
HARDWATER  LAKES. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 

Zentralinstitut  fuer  Elektronenphysik. 

H.  Raidt,  and  R.  Koschel. 

Limnologica  LMNOA8,  Vol.   19,  No.  2    n  3-12 

1988.  7  fig  1  tab,  24  ref. 

Descriptors:  'Crystal  growth,  'Calcite,  'Physical 
properties,  'Lakes,  Hardness,  Chemical  properties, 
Electron  microscopy,  Eutrophic  lakes,  Oligotro- 
phic  lakes. 

The  morphology  of  pelagic  calcite  crystals  from  a 
broad  spectrum  of  different  types  of  hardwater 
lakes  was  investigated  by  using  scanning  electron 
microscopy.  An  atlas  of  typical  crystal  habits  is 
given.  Starting  with  the  equilibrium-polyhedron. 
Two  lines  of  development  of  crystal  forms  was 
assumed.  At  relatively  low  supersaturations  and 
high  adsorption  rates  at  the  edges  and  corners  of 
crystal  forms  rough  surfaces  appear.  The  rough 
areas  are  spread  over  the  whole  surface  and  calcite 
crystals  are  formed  without  smooth  faces.  This  line 
was  primarily  observed  in  eutrophic  lakes  and  in 
deeper  layers  of  oligotrophic  to  mesotrophic  lakes. 
The  other  line  was  dendritic  growth.  Dendritic 
growth  of  calcite  during  high  supersaturations  was 
obtained  in  oligotrophic  to  weakly  eutrophic  lakes, 
especially  in  epilimnic  layers  during  the  late  spring 
and  summer  period.  With  increased  supersatura- 
tion  more  complicated  dendrites  were  formed.  The 
transformation  of  complicated  calcite  crystal  forms 
proceeds  both  in  mixed  and  nonmixed  layers  of 
oligotrophic  to  eutrophic  lakes.  An  accumulation 
of  these  forms  took  place  primarily  in  nonmixed 
layers  in  the  deep  parts  of  the  hypolimnion 
(Mertz-PTT) 
W90-02248 


ALGOLOGICAL  OBSERVATIONS  IN  WATERS 
OF  BIOSPHERE  RESERVATION  'STECKBY- 
LODDERITZER  FORST'  (G.D.R.)  (ALGOLO- 
GISCHE  BEOBACHTUNGEN  IN  GEWASSERN 
DES  BIOSPHARENRESERVATES  'STECKBY- 
LODDERITZER  FORST'  (DDR)). 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
L.  Krienitz. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  61-81 
1988.  21  fig,  3  tab,  52  ref.  English  summary. 

Descriptors:  'Limnology,  'Algae,  'Cyanophyta, 
'East  Germany,  'Chlorophyta,  'Euglenophyta, 
Conjungatophyceae,  Shallow  water,  Elbe  River, 
Rivers. 

Light  microscopical  observations  on  algal  flora  of 
shallow  waters  and  dead  branches  of  the  river  Elbe 
in  the  biosphere  reservation  Steckby-Lodderitzer 
Forst  (German  Democratic  Republic)  are  present- 
ed. The  observed  algae  belong  to  the  Cyanophy- 
ceae,  Chlorophyceae,  Conjungatophyceae  and 
Euglenophyceae.  Noteworthy  observations  were 
the  mass  developments  of  Anabaenopsis  elenkinii 
Mill.,  Chlamydomonas  petasus  Ettl.,  Scenedesmus 
grahneisii  (Heynig)  Fott,  Euglena  hemichromata 
Skuja  and  Lepocinclis  teres  (Schmitz)  France.  The 
following  taxa  are  new  for  the  territory  of  the 
German  Democratic  Republic:  Anabaena  com- 
pacta  (Nyg.)  Hickel,  Lobomonas  ampla  Pasch.  var. 
mammilata  (Swar.)  Kors.,  Sphaerellopsis  cylin- 
drica  Skuja,  Gloeotila  contorta  Chodat,  Cosmar- 
mm  pyhmaeum  Arch.  var.  apertum  Skuja  and 
Mougeotia  cf.  talyscensis  (Woron.)  Czurda.  The 
new  ulotrichacean  species  Geminella  verrucosa 
was  described.  (Mertz-PTT) 
W90-02249 


INVESTIGATIONS  OF  THE  SUBMERGED 
VEGETATION  IN  SCANDINAVIAN  LAKES 
WITH  SPECIAL  CONSIDERATION  OF  THE 
VEGETATION  OF  ISOETIDS  (TAUCHUNTER- 
SUCHUNGEN  DER  SUBMERSEN  VEGETA- 
TION IN  SKANDINAVTASCHEN  SEEN  UNTER 
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Group  2H — Lakes 

BERUCKSICHTIGUNG  DER  ISOETIDEN- 
VEGETATION). 

M.  Voge. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  89-107, 

1988.    10  fig,    11    tab,   36   ref.   English   summary. 

Descriptors:  'Aquatic  plants,  'Scandinavia,  'Ma- 
crophytes,  'Acid  rain  effects,  'Limnology, 
•Lakes,  'Plant  populations,  Chemical  properties, 
Isoetids,  Lobelia,  Myriophyllum,  Elodea,  Hydro- 
gen ion  concentration,  Alkalinity,  Hardness,  Con- 
ductivity, Ecological  distribution. 

In  40  Scandinavian  lakes  submerged  vegetation  was 
investigated,  species  inventory  and  releves  are 
given.  Lakes  were  characterized  by  pH,  alkalinity, 
total  hardness  and  conductivity;  afterwards  they 
were  attached  to  pH-fields.  Releves  from  southern 
Norway  were  related  to  Isoetok-Lobelietum  (W. 
Koch  1926)  Tx.  1937  emend,  mostly.  All  single 
releves  were  evaluated.  Vegetation  of  isoetids  was 
divided  into  two  types:  Littorella-Lobelia 
(LitLoT)  and  Isoetes-Lobelia-Type  (IloT);  there 
were  three  variants  of  the  last  type:  typical,  Isoetes 
lacustris-variants  and  Lobelia-variants.  In  middle 
and  northern  Norway,  vegetation  of  elodeids  was 
found  as  well:  Myriophyllum  alterniflorum  makes 
four  vegetation  types.  The  authors  tried  to  define  a 
typical  formation  of  IloT:typV  and  to  characterize 
it.  Effects  of  acid  rain  on  vegetation  of  isoetids 
(change  of  flora,  intensive  development  of  algae)  in 
southern  Norway  and  those  of  eutrophication  are 
described.  Botanical  eutrophy-index  was  calculat- 
ed for  all  types  and  variants  in  respective  pH- 
fields.  Endangering  of  vegetation  of  isoetids  is 
discussed.  (Author's  abstract) 
W90-02250 


ECOLOGICAL  AMPLITUDE  AND  BIOINDI- 
CATIVE  VALUE  OF  COMMON  SWAMP  ASSO- 
CIATIONS OF  NORTH-EASTERN  POLAND 
(OKOLOGISCHE  AMPLITUDE  UND  ZEIGER- 
WERT  DER  HAUFIGEREN  ROHRICHTGE- 
SELLSCHAFTEN  IM  NORDOSTLICHEN  TEIL 
POLENS). 

Warsaw    Univ.    (Poland).    Dept    .of    Phytogeo- 
graphy. 
S.  Klosowski. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  109-125, 
1988.  6  fig,  3  tab,  93  ref. 

Descriptors:  'Limnology,  'Aquatic  plants, 
'Marshes,  'Aquatic  habitats,  'Macrophytes,  'Wet- 
lands, 'Poland,  'Swamps,  Scirpetum,  Eleocharite- 
tum,  Typhetum,  Cladietum,  Thelypteridi-Phragmi- 
tetum,  Caricetum,  Chemical  analysis,  Physical 
properties,  Chemical  properties. 

A  comparative  analysis  of  habitats  of  eight  swamp 
associations,  common  in  north-eastern  Poland, 
such  as  Scirpetum  lacustris,  Eleocharitetum  palus- 
tris,  Typhetum  angustifoliae,  Typhetum  latifoliae, 
Cladietum  marisci,  Thelypteridi-Phragmitetum, 
Caricetum  actiformis  and  Caricetum  elatae  was 
carried  out.  In  representative  phytocoenoses  of  the 
species  associations  phytosociological  releves  were 
recorded,  and  the  physicochemical  composition  of 
water  and  substrate  were  analyzed.  More  than  200 
phytocoenoses  were  studied  for  each  association. 
The  analysis  of  the  data  indicated  that  the  associa- 
tions studied  differed  considerably  in  respect  to 
habitat  requirements  in  relation  to  both  water  and 
substrate  characteristics.  Waters  inhabited  by  phy- 
tocoenoses of  eight  described  associations  could  be 
divided  into  five  types.  Substrates  of  the  investigat- 
ed associations  comprise  six  types.  On  the  grounds 
of  comparison  of  phytosociological  data,  was  well 
as  physical  and  chemical  properties  of  water  and 
substrate  in  the  phytocoenoses,  it  was  found  that 
phytosociological  differentiation  of  associations 
classified  according  to  floristic  dominance  was 
confirmed  in  the  habitat  differentiation.  Individual 
associations  or  their  groups,  because  they  showed 
distinct  habitat  individuality,  had  some  indicative 
value.  (Mertz-PTT) 
W90-0225I 


VARIATION  IN  THE  MACROPHYTIC  BIO- 
MASS  BETWEEN  A  LENTIC  AND  A  LOTIC 
SYSTEM  IN  RELATION  TO  ABIOTIC  FAC- 
TORS. 


Bhagalpur  Univ.  (India).  Dept.  of  Botany. 

L.  C.  Saha,  and  B.  Pandit. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  127-130, 

1988.  1  fig,  3  tab,  16  ref. 

Descriptors:  'India,  'Ponds,  'Aquatic  plants,  'Ma- 
crophytes, 'Rivers,  'Limnology,  'Biomass,  Physi- 
cal properties,  Chemical  properties,  Water  proper- 
ties, Ecological  distribution. 

Water  samples  from  ponds  selected  because  of 
their  squarish  and  rectangular  shape  and  riverine 
sites  on  the  river  Ganga  (India)  were  analyzed  at 
monthly  intervals  from  January  1984  to  December 
1985.  For  the  analysis  of  the  macrophytic  biomass, 
five  samples  were  taken  at  random  using  a  quadrat 
of  1  square  m.  Plants  were  removed  along  with  the 
soil.  Material  was  dried  and  the  annual  increment 
was  calculated.  The  abiotic  conditions  of  the  water 
bodies  present  during  winter  months  were  more 
suitable  for  growth  and  reproduction  of  macrophy- 
tic vegetation.  It  is  also  clear  from  the  statistical 
result  that  there  was  always  a  negative  correlation 
between  water  temperature  and  the  macrophytic 
biomass.  Comparative  composition  and  macrophy- 
tic biomass  of  lentic  bodies  and  a  lotic  system  have 
been  described  in  relation  to  certain  abiotic  factors 
of  water  and  bottom  soil.  A  marked  variation  was 
obtained  in  the  composition  of  the  macrophytic 
community  and  the  values  of  macrophytic  biomass 
between  pond  and  riverine  system.  The  pond 
system  showed  17.38  times  higher  biomass  values 
than  the  riverine  sites.  Various  physicochemical 
properties  of  water  (temperature,  turbidity,  02, 
phosphate,  nitrate-nigrogen,  potassium,  etc.)  and  of 
the  bottom  soil  (pH,  phosphate)  significantly  influ- 
enced the  biomass  values  in  different  ways  at  dif- 
ferent sites.  (Mertz-PTT) 
W90-02252 


BACTERIOLOGICAL  PARAMETERS  AND 
BIOMONITORING  OF  WATERS:  A  COMPARI- 
SON OF  SITES  (BAKTERIOLOGISCHE  PA- 
RAMETER UND  BIOMONITORING  VON 
GEWASSERN:  EIN  STANDORTVERGLEICH). 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02253 


MICROBIAL    DECOMPOSITION    OF   PLANT 

DETRITUS   IN   LAKES   (UNTERSUCHUNGEN 

ZUM  MIKROBIELLEN  ABBAU  VON  PFLANZ- 

LICHEM  DETRITUS  IN  SEEN). 

Akademie   der  Wissenschaften   der   DDR,   Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

P.  Casper,  C.  Babenzien,  and  G.  Proft. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  147-159, 

1988.  12  fig,  4  tab,  48  ref.  English  summary. 

Descriptors:  'Limnology,  'Detritus,  'Decomposi- 
tion, 'Decomposing  organic  matter,  'Bacterial 
analysis,  Aerobic  conditions,  Anaerobic  condi- 
tions, Carbon,  Phosphates,  Chemical  analysis,  Ma- 
crophytes, Vegetation,  Nutrients. 

The  decomposition  of  two  types  of  plant  litter 
(Fagus  sylvatica  and  Potamogeton  lucens)  was  ex- 
amined under  aerobic  and  anaerobic  conditions  in 
laboratory  experiments  during  120  days.  Measure- 
ments of  bacterial  numbers  and  activities  of  dis- 
solved carbon  and  ortho-phosphate  were  carried 
out.  Decomposition  of  both  plant  materials  fol- 
lowed three  different  patterns  with  time:  (1)  rapid 
increase  to  a  maximum  after  10  days;  (2)  decrease 
during  days  10-35;  and  (3)  a  plateau,  which  was 
maintained.  Different  results  were  obtained  be- 
tween aerobic  and  anaerobic  conditions.  Especially 
the  rate  of  14C-acetate-incorporation  differed.  The 
rate  was  characterized  under  anaerobic  conditions 
by  a  peak  after  about  60  days.  Decomposition  of  an 
aquatic  macrophyte  (Potamogeton  lucens)  com- 
pared to  terrestrial  plant  litter  (Fagus  sylvatica) 
showed  that  bacterial  numbers  and  bacterial  activi- 
ties reached  maxima  some  days  earlier  (P.lucens 
after  3  days;  F.  sylvatica  after  10  days).  F.  sylva- 
tica was  decomposed  more  slowly  than  P.  lucens. 
(Author's  abstract) 
W90-02254 


ENCLOSURE  EXPERIMENTS  IN  IOOD-WEB 
MANIPULATION:  IIKSI  STEP-DIVIDING 
THE  EXPERIMENTAL  LAKE. 

Akademie  der  Wissenschaften  der  DDR,  Jena 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
ted Therapie. 

P.  Kasprizak,  R   Koschel,  U  Sterner,  and  K 
Metzdorf. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  161-165, 
1988.  4  fig,  2  tab,  23  ref. 

Descriptors:  'Limnology,  'Lake  restoration, 
•Acidic  water,  'Aquatic  populations,  'Bogs, 
•Lakes,  'Food  chains,  Biological  analysis,  Algae, 
Crustaceans,  Chlorella,  Chrysophytta,  Eudiapto- 
mus,  Diaphanosoma,  Corixidae,  Species  diversity 

Lake  Grosse  Fuchskuhle  is  a  naturally  acidic  bog 
lake  which  was  selected  for  experiments  in  food- 
web  manipulation  because  of  its  special  suitability. 
The  relatively  simple  structure  of  the  community 
of  the  pelagic  zone  consisted  of  a  small  number  of 
algal  species  (Chlorella  spec  ,  Dinobryon  pedi- 
forme)  and  the  crustaceans  Eudiaptomus  gracilis 
and  Diaphanosoma  brachyurum.  Fish  were  rare, 
but  numerous  waterbugs  (Corixidae)  and  phantom 
midges  (Chaoborus)  inhabited  the  lake.  To  com- 
pare experiments,  the  water  was  subdivided  into 
two  basins  of  about  25,000  cubic  m  using  a  large 
plastic  curtain.  Considerations  for  the  use  in  ex- 
periments of  extreme  biotopes  with  low  pH  to 
manipulate  the  food-web  are  included.  In  these 
lakes  the  typical  trophic  levels  existed  connected 
by  recycling  and  exchange  processes.  Therefore, 
this  extreme  biotope  was  basically  comparable  to 
ecosystems  with  high  diversity.  However,  the  low 
number  of  acid  tolerating  species  restricted  the 
possible  reactions  in  response  to  manipulations  of 
the  food-web.  Therefore  the  effects  of  manipula- 
tions can  be  observed  more  clearly  in  acidic  lakes 
than  in  circumneutral  lakes  with  greater  species 
diversity.  (Mertz-PTT) 
W90-02255 


SAMPLE  SIZE-PARTICLE  SIZE-ERROR  OF 
SAMPLING:  CONTRIBUTION  TO  THE  ANAL- 
YSIS OF  PARTICULATE  BIOMASS,  (PROBEN- 
GROSSE-PARTIKELGROSSEE- 
FEHLERGROSSE:  ZUR  ANALYSE  PARTIKU- 
LAR  GEBUNDENER  WASSERINHALTS- 
STOFFE). 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02256 


PROTOCOL     FOR     DETERMINING     LAKE 
ACIDIFICATION  PATHWAYS. 

Environmental  and  Social  Systems  Analysts  Ltd., 

Vancouver  (British  Columbia). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02260 


SIMPLE    DOSE-EFFECT    MODEL    OF    LAKE 
ACIDITY  IN  QUEBEC  (CANADA). 

Quebec  Ministere  de  l'Environnement,  Sainte-Foy. 
Direction  de  la  Qualite  du  Milieu  Aquatique. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02261 


DISSOLVED  AND  PARTICULATE  TRACE 
METALS  IN  A  WETLAND  OF  INTERNATION- 
AL IMPORTANCE:  LAKE  MIKRI  PRESPA, 
GREECE. 

Athens  Univ.  (Greece).  Inst,  of  Inorganic  and  Ana- 
lytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02262 


MODELING      CL      CONCENTRATIONS      IN 

CAYUGA  LAKE,  U.S.A. 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02264 
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ZOOPLANKTON  COMMUNITIES  AND  ACIDI- 
FICATION PROCESSES  (A  REVIEW). 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5C 

W9O-02266 


INFLUENCE  OF  HYDROLOGICAL  UNRELIA- 
BILITY ON  WATER  SUPPLY  FROM  RESER- 
VOIRS (DER  EINFLUSS  DER  HYDROLOGIS- 
CHEN  UNSICHERHEIT  AUF  DIE  VERSOR- 
GUNG  DURCH  WASSERKRAFTSPEICHER). 
Universitaet  der  Bundeswehr  Muenchen,  Neubi- 
berg  (Germany,  F.R.).  Inst,  fuer  Wasserwessen. 
For  primary  bibliographic  entry  see  Field  6D 
W90-02272 


LABELING  OF  ALGAE  AND  INORGANIC 
SEDIMENTS  WITH  NEUTRON-ACTIVATA- 
BLE  INDICATOR  ELEMENTS  AND  FLUORES- 
CENCE DYES  (MARKIERUNG  VON  ALGEN 
UND  ANORGANISCHEN  SEDIMENTEN  MIT 
NEUTRONENAKTIVIERBAREN  INDIKATOR- 
ELEMENTEN  UND  MIT  FLUORESZENZ- 
FARBSTOFFEN). 

Hanover  Univ.  (Germany,  F.R.).  Fachbereich  Bio- 
logie. 

For  primary  bibliographic  entry  see  Field  7B 
W90-02277 


IAMING  THE  FLOOD:  A  HISTORY  AND  NAT- 
URAL HISTORY  OF  RIVERS  AND  WET- 
LANDS. 

?evem-Trent  Water  Authority,  Birmingham  (Eng- 

and). 

-or  primary   bibliographic   entry   see   Field   6G 

V90-02288 


NFLUENCE  OF  RESERVOIR  ON  EARTH- 
QUAKES IN  KARST  AREA-GRANCAREVO 
)AM  SITE. 

iplit  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 

eering  Sciences. 

Br  primary   bibliographic   entry   see   Field   6G. 

V90-02459 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


I.  Water  In  Plants 


COLOGY   OF   UNDERSTORY    KELP    ENVI- 
ONMENTS:    I.    EFFECTS    OF    KELPS    ON 

HE^OTTOMPARTICLE  TRANSPORT  NEAR 

kidaway  Inst,  of  Oceanography,  Savannah,  GA 
or  pnmary  bibliographic  entry  see  Field  2L 
'90-02147 


ORESTS  AND  WATER  RESOURCES:  PROB- 
ERSI  OF  PREDICTION  ON  A  REGIONAL 
-ALE. 

ewcastle  upon  Tyne  Univ.  (England).  Dept.  of 
eography.  F 

Jr  primary  bibliographic  entry  see  Field  4C 
90-02149 


^t^R  FOG  INTERCEPTION  IN  ELFIN 
-OUD  FORESTS  IN  COLOMBIA  AND  VEN- 
lUELA. 

liversidad  de  Los  Andes,  Merida  (Venezuela) 

:pt.  de  Biologia. 

Cavelier,  and  G.  Goldstein. 

Ur5!^Iropical  Ecol°gy  JTECEQ,  Vol.  5,  No. 
p  309-322,  August  1989.  8  fig,  43  ref. 

scriptors:  'Colombia,  'Venezuela,  *Cloud  for- 
s,  Interception,  Rainfall,  Tropical  regions,  Epi- 
ytes,  Fog,  Mist. 

g  interception  and  rainfall  were  measured 
nng  one  year  in  three  elfin  cloud  forests  on 
all  mountains  along  the  Caribbean  coast  of 
Mr,  America  and  one  in  the  Venezuelan  Andes 
iile  rainfall  increases  from  west  to  east  in  the 
all  mountains  along  the  coast,  fog  interception 
:reases.  In  1985,  the  total  annual  rainfall  and  fog 
irception   were   853  mm  and   796  mm  in   the 


cloud  forests  of  Serrania  de  Macuira,  1630  mm  and 
518  mm  in  Cerro  Santa  Ana  and  4461  mm  and  480 
mm  in  Cerro  Copey.  In  the  Andean  forest  of  El 
Zumbador,  the  1985  rainfall  was  1983  mm  and  the 
annual  fog  interception  was  only  72  mm.  Fog 
interception  seems  to  be  an  important  source  of 
water  to  the  elfin  cloud  forests  of  the  small  moun- 
tains which  are  surrounded  by  dry  vegetation 
types  and  where  the  rainfall  regime  is  highly  sea- 
sonal. Fog  interception  increases  with  altitude  (in 
the  same  mountain),  exposure  (windward  slopes) 
and  leaf  inclination.  These  variations  of  fog  inter- 
ception could  partially  explain  the  observed  distri- 
bution of  epiphytic  flora  in  some  of  these  cloud 
forests.  (Author's  abstract) 
W90-02206 


IMPACT  OF  DURATION  OF  DRAINAGE  ON 
THE  SEED  BANKS  OF  NORTHERN  PRAIRIE 
WETLANDS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 

For   primary   bibliographic   entry   see   Field   4D 

W90-02238 


2J.  Erosion  and  Sedimentation 


TRACKING  CALCIUM  IN  THE  SAN  JOAQUIN 
BASIN,  CALIFORNIA:  A  STRONTIUM  ISO- 
TOPIC  STUDY  OF  CARBONATE  CEMENTS 
AT  NORTH  COLES  LEVEE. 

California  Univ.,  Santa  Barbara.  Dept.  of  Geologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H 
W90-01978 


SULFATE  REDUCTION  AND  THE  FORMA- 
TION OF  35S-LABELED  FES,  FES2,  AND  S(0) 
(ELEMENTAL  SULFUR)  IN  COASTAL 
MARINE  SEDIMENTS. 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2K 

W90-01993 


MIXING  ACROSS  A  LUTOCLINE. 

Australian  Inst,  of  Marine  Sciences,  Townsville 
E.  Wolanski,  T.  Asaeda,  and  J.  Imberger. 
Limnology  and  Oceanography  LIOCAH,  Vol  34 
No.  5,  p  931-938,  Jul   1989.  7  fig,   1  tab,  29  ref 

Descriptors:  *Turbidity  currents,  'Density  cur- 
rents, *Mud-water  interfaces,  'Suspended  sedi- 
ments, 'Mixing,  Buoyancy,  Turbulent  flow,  Set- 
tling velocity. 

The  results  of  a  laboratory  experiment  showed  that 
mixing  across  a  lutocline  (the  interface  between 
clear  water  on  top  and  a  fluid-mud  mixture  under- 
neath) is  controlled  not  only  by  mud-induced 
buoyancy  effects  through  a  Richardson-number 
dependence,  but  also  by  the  sediment-induced  col- 
lapse of  turbulence  in  the  fluid-mud  layer.  The 
dependence  of  particle  settling  velocity  on  the 
concentration  of  suspended  sediment  can  limit  the 
height  of  resuspension  of  sediments  and  stop  luto- 
cline erosion  after  an  initial  period  of  active 
mixing.  (Author's  abstract) 
W90-01999 


STREAM  CHANNEL  AND  HABITAT 
CHANGES  DUE  TO  FLOW  AUGMENTATION 

Wyoming  Water  Research  Center,  Laramie 
S.  W.  Wolff,  T.  A.  Wesche,  and  W.  A.  Hubert 
Regulated     Rivers    Research    and     Management 
RR\ME,p.  Vol.  4,  No.  3,  p  225-233,  September/ 
October  1989.  3  fig,  3  tab,  18  ref. 

Descriptors:  'Stream  fisheries,  'Aquatic  habitats 
Channel  morphology,  'Fish  establishment,  'Flow 
augmentation,  'Flow  control,  'Wyoming,  Interba- 
sin  transfers,  Fisheries,  Trout,  Medicine  Bow  Na- 
tional Forest,  Temperature,  Beaver  ponds,  Physi- 
cal Simulation  System,  Water  diversion. 

A  previously  ephemeral  stream  was  used  to 
convey  water  and  create  fish  habitat  as  part  of 
mitigation   for  impacts  of  a  transbasin  diversion 


project.  The  stream  is  the  South  Fork  of  Middle 
Crow  Creek  located  in  the  Medicine  Bow  National 
Forest,   Wyoming.   Six   Parshall   flumes   were  in- 
stalled in  1985  and  1986  to  monitor  the  hydrologic 
response  of  the  watershed  to  the  increased  flow;  all 
flumes  were  equipped  with  water  stage  recorders 
for  continuous   monitoring.   A   thermograph   was 
installed  in  the  lower  channelized  sections  of  the 
study  area  in  1987  to  monitor  stream  temperature. 
Evaluation  of  fish  habitat  development  was  divid- 
ed  into  two  categories,   measurement   of  stream 
habitat  and  measurement  of  ponded  habitat   After 
two  years  of  increased  flow  to  the  8.8  km  study 
reach,  the  amount  of  stream  channel  had  increased 
32%  and  the  total  area  of  beaver  ponds  had  more 
than  doubled.  Brook  trout  (Salvelinus  fontinalis) 
stocked  into  the  beaver  ponds  are  surviving  and 
growing.  Factors  limiting  fishery  development  in 
the  augmented   stream   include   interrupted   flow, 
discontinuous  channels,  and  summer  water  temper- 
ature exceeding  25  C.  When  augmented  flow  was 
discontinued  on  the  stream,  even  for  31  days,  all  of 
the    beaver    ponds    maintained    water.    However 
water  levels  in  most  ponds  decreased  and  water 
temperature  became  elevated.  Analysis  using  the 
Physical  Simulation  System  indicated  that  a  flow 
of  0.07  cu  m/s  would  maximize  the  amount  of 
weighted  usable  area  for  brook  trout  under  the 
channel  conditions  present  in  1987.  The  frequency 
and  duration  of  interrupted  discharge  during  the 
first  two  years  indicated  that  a  productive  fishery 
will  not  develop  if  current  water  management  poli- 
cies are  maintained.  (White-Reimer-PTT) 
W90-02043 


TIME  SERIES  ANALYSES  OF  SUSPENDED 
SEDIMENT  CONCENTRATIONS  AT  NORTH 
INLET,  SOUTH  CAROLINA. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

L.  R.  Gardner,  L.  Thomas,  D.  Edwards,  and  D 
Nelson. 

Estuaries  ESTUDO,  Vol.  12,  No  4  p  211-221 
Dec  1989.  3  fig,  4  tab,  38  ref.  NSF  grant  DEB- 
8012165. 

Descriptors:  'Suspended  sediments,  'Estuaries, 
'Statistical  analysis,  'Time  series  analysis,  'Tur- 
bidity, 'Temperature  effects,  'Marshes,  Salinity, 
Secchi  disks,  Particulate  matter,  Organic  carbon 
Water  temperature,  Tidal  effects,  Nearshore  proc- 
esses, Coastal  waters,  North  Inlet,  South  Carolina 
Rivers,  Coastal  marshes. 

Daily  water  samples  have  been  collected  at  three 
stations  in  the  North  Inlet  (South  Carolina)  marsh 
estuary  system  since  February  1981  as  part  of  the 
National   Science  Foundation's  Long-Term   Eco- 
logical Research  (LTER)  project.  As  a  result  of 
this  sampling  regime,  nearly  continuous  time  series 
of  inorganic  and  organic  suspended  sediment,  par- 
ticulate organic  carbon  (POC),  Secchi  disk,  salini- 
ty, and  water  temperature  are  available.   Power 
spectrum  analysis  of  these  data  showed  that  most 
of  the  explainable  variance  in  the  inorganic  sus- 
pended sediment,   POC,  and  Secchi  disk  data  is 
related  to  a  yearly  cycle  that  is  strongly  coherent 
with  water  temperature  such  that  high  turbidity  is 
associated  with  high  water  temperature.  Only  a 
small  fraction  of  the  explainable  variance  is  associ- 
ated with  frequencies  that  can  be  related  to  the 
semidiurnal  tide.  Simple  correlation  analysis  also 
indicated  that  turbidity  is  more  closely  associated 
with  water  temperature  than  with  tide  height  or 
salinity.  The  ratio  of  POC  to  inorganic  suspended 
sediment  shows  no  discernible  power  spectra  peaks 
and  is  weakly,  but  inversely,  correlated  with  tem- 
perature. From  these  results  it  is  hypothesized  that 
temperature-regulated    bioturbation    is    the    main 
factor    controlling     turbidity     variations     in     the 
system.  The  lack  of  a  strong  inverse  correlation 
between  turbidity  and  salinity  suggests  that  river 
runoff  has  little  immediate  impact  on  the  suspend- 
ed sediment  of  near-shore  coastal  waters  in  systems 
similar  to  North  Inlet.  (Author's  abstract) 
W90-02091 


PATTERNS  OF  SEDIMENT  DEPOSITION  IN 
SUBSIDING  COASTAL  SALT  MARSHES,  TER- 
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REBONNE  BAY,  LOUISIANA:  THE  ROLE  OF 
WINTER  STORMS. 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

D.  J.  Reed. 

Estuaries  ESTUDO,  Vol.    12,  No.  4,  p  222-227, 

Dec  1989.  3  fig,  18  ref. 

Descriptors:  'Louisiana,  'Sedimentation,  'Terre- 
bonne Bay,  'Marshes,  'Suspended  sediments, 
•Sediment  transport,  'Wetlands,  Water  level,  Sea 
level,  Tidal  effects,  Floods,  Flood  frequency,  Bays, 
Mississippi  River,  Deltas. 

High  rates  of  wetland  loss  in  the  Mississippi  deltaic 
plain  have  been  attributed  to  a  combination  of 
insufficient  marsh  sedimentation  and  relative  sea- 
level  rise  rates  of  over  1.2  cm/yr.  Contemporary 
patterns  of  sediment  delivery  to  the  marsh  surface 
were  examined  by  evaluating  the  contribution  of 
individual  marsh  flooding  events.  Strong  meteoro- 
logical effects  on  water  level  in  Terrebonne  Bay 
often  mask  the  usual  microtidal  fluctuations  in 
water  level  and  cause  flood  events  to  be  of  unpre- 
dictable frequency  and  duration.  Sediment  deposit- 
ed on  the  marsh  surface  was  collected  weekly  at 
two  sites.  Preliminary  results  allow  the  relative 
contribution  of  tidal  and  storm  inundations  to  be 
calculated.  Maximum  sedimentation  is  associated 
with  strong  southerly  winds  both  causing  in- 
creased flooding  and  mobilizing  sediment  from 
open  bay  areas.  Sediment  deposition  is  limited  by 
the  availability  of  suspended  sediment  and  the  op- 
portunity for  its  transport  onto  the  marsh  surface. 
(Author's  abstract) 
W90-02092 


UNDERSTANDING  SALT-MARSH  ACCRE- 
TION, SCOLT  HEAD  ISLAND,  NORFOLK, 
ENGLAND. 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
D.  R.  Stoddart,  D.  J.  Reed,  and  J.  R.  French. 
Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  228-236, 
Dec  1989.  6  fig,  1  tab,  21  ref. 

Descriptors:  'Wetlands,  'Stratigraphy,  'Accre- 
tion, 'Marshes,  'Sedimentation,  'Salt  marshes, 
Tidal  effects,  Sediment  distribution,  Hut  Marsh, 
England. 

Measurements  of  surface  sediment  accretion  have 
been  obtained  for  Hut  Marsh,  Scolt  Head  Island, 
Norfolk,  England,  using  sand  marker  horizons. 
More  than  eighty  1  sq  m  marker  sites  were  de- 
ployed in  October  1983,  and  vertical  accretion 
measured  at  them  in  April  and  October  1986  and 
April  1987.  Elevations  relative  to  Ordnance  Datum 
were  established  by  levelling  each  site  at  the  time 
of  deployment.  Data  collected  between  1935  and 
1957  on  the  same  marsh  show  a  clear  relationship 
between  marsh  elevations  and  sedimentation.  The 
results  of  the  current  more  detailed  study,  present- 
ed as  mean  annual  accretion  rates,  indicate  a  com- 
plex pattern  of  sediment  distribution  at  this  macro- 
tidal  location.  These  data,  together  with  the  results 
of  tidal  flow  monitoring  in  the  creeks  on  Hut 
Marsh,  show  the  importance  of  spatial  and  tempo- 
ral patterns  of  sediment  delivery  and  variation  in 
depositional  processes  in  determining  the  distribu- 
tion of  sedimentation  across  the  marsh  surface. 
(Author's  abstract) 
W90-02093 


PATTERNS  OF  SEDIMENT  ACCUMULATION 
IN  THE  TIDAL  MARSHES  OF  MAINE. 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
M.  E.  Wood,  J.  T.  Kelley,  and  D.  F.  Belknap. 
Estuaries  ESTUDO,  Vol.  12,  No.  4,  p  237-246, 
Dec  1989.  8  fig,  2  tab,  42  ref.  Sea  Grant  College 
Program  NA  86AA-D-5G047  and  NSF  grant  RII- 
80-11448. 

Descriptors:  'Wetlands,  'Sedimentation  rates, 
'Marshes,  'Salt  marshes,  'Ice,  Sea  level,  Detritus, 
Maine,  Sediment  transport,  Coastal  marshes,  Tidal 
effects. 

One  year's  measurements  of  surficial  sedimentation 
rates  for  26  Maine  marsh  sites  were  made  over 
marker  horizons  of  brick  dust.  Observed  sediment 
accumulation   rates,   from  0  to   13   mm/yr,   were 


compared  with  marsh  morphology,  local  relative 
sea-level  rise  rate,  mean  tidal  range,  and  ice  rafting 
activity  Marshes  with  four  different  morphologies 
(back-barrier,  fluvial,  bluff-toe,  and  transitional) 
showed  distinctly  different  sediment  accumulation 
rates.  In  general,  back-barrier  marshes  had  the 
highest  accumulation  rates  and  bluff-toe  marshes 
had  the  lowest  rates,  with  intermediate  values  for 
transitional  and  fluvial  marshes  No  causal  relation- 
ship between  modern  marsh  accumulation  rate  and 
relative  sea-level  rise  rate  (from  tide  gauge 
records)  was  observed.  Marsh  accretionary  bal- 
ance (sediment  accumulation  rate  minus  relative 
sea-level  rise  rate)  did  not  correlate  with  mean 
tidal  range  for  this  meso-tidal  to  macro-tidal  area. 
Estimates  of  ice-rafted  debris  on  marsh  sites  ranged 
from  0%  to  >  100%  of  measured  surficial  sedi- 
mentation rates,  indicating  that  ice  transport  of 
sediment  may  make  a  significant  contribution  to 
surficial  sedimentation  on  Maine  salt  marshes.  (Au- 
thor's abstract) 
W90-02094 


ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND.  I.  137CS 
AND  210  PB  TECHNIQUES. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  D.  DeLaune,  J.  H.  Whitcomb,  W.  H.  Patrick,  J 

H.  Pardue,  and  S.  R.  Pezeshki. 

Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  247-259, 

Dec  1989.  6  fig,  15  tab,  27  ref. 

Descriptors:  'Environmental  impact,  'Marshes, 
'Accretion,  'Sedimentation,  'Coastal  marshes  , 
'Canals,  'Wetlands,  Subsidence,  Sea  level,  Isotope 
studies,  Organic  matter,  Minerals,  Water  level, 
Gulf  of  Mexico,  Louisiana,  Peat. 

The  influence  of  canals  on  vertical  marsh  accre- 
tion, including  mineral  sediment  and  organic 
matter  accumulation,  was  evaluated  at  three  loca- 
tions along  the  Louisiana  coast  representing  differ- 
ent geographic  regions.  The  isotopes  210Pb  and 
137  Cs  were  used  to  determine  vertical  accretion 
along  transects  representing  a  canal  and  a  control 
site.  Rapid  rates  of  vertical  accretion  were  meas- 
ured at  all  sites  and  ranged  from  0.47  cm/yr  to  0.90 
cm/  year.  Results  indicated  that  there  was  no 
measurable  effect  of  canals  on  marsh  accretionary 
processes.  Greater  variation  in  vertical  accretion, 
including  mineral  sediment  deposition  and  organic 
matter  accumulation,  was  observed  between  geo- 
graphical regions  than  between  canal  and  control 
sites  within  a  region.  Statistical  analysis  of  data 
suggest  that  any  difference  between  canal  and  con- 
trol site  would  be  less  than  0.20  cm/year.  Such  a 
change  in  marsh  surface-water  level  relationships 
as  a  result  of  any  canal  influence  on  marsh  accre- 
tionary processes  would  be  less  than  reported  eus- 
tatic  sea-level  rise  for  the  Gulf  of  Mexico.  Results 
suggest  that  any  change  in  the  marsh  surface-water 
level  relationship  could  be  the  influence  of  canals 
on  local  hydrology,  resulting  in  increased  water 
level  rather  than  any  appreciable  reduction  in  ac- 
cretionary processes.  Such  changes  in  hydrology 
under  certain  conditions  could  stress  vegetation, 
resulting  in  marsh  deterioration.  (Author's  ab- 
stract) 
W90-02095 


ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND  II.  FELD- 
SPAR MARKER  HORIZON  TECHNIQUE. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

D.  R.  Cahoon,  and  R.  E.  Turner. 

Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  260-268, 

Dec  1989.  1  fig,  5  tab,  28  ref.  Department  of  the 

Interior  contract  14-12-0001-30252. 

Descriptors:  'Environmental  impact,  'Marshes, 
'Accretion,  'Sedimentation  rates,  'Canals,  'Salt 
marshes,  'Wetlands,  Subsidence,  Organic  matter. 
Minerals,  Spartina,  Spoil  banks.  Spatial  distribu- 
tion, Erosion. 

Recent  (6-12  month)  marsh  sediment  accretion  and 
accumulation  rates  were  measured  with  feldspar 
marker  horizons  in  the  vicinity  of  natural  water- 
ways and  man-made  canals  with  spoil  banks  in  the 


rapidly  subsiding  environment  ol  coastal  Ixmisi- 
ana  Annual  accretion  rates  in  a  Spartina  allcrm- 
flora  salt  marsh  in  the  Mississippi  deltaic  plain 
averaged  6  mm  in  marsh  adjacent  to  cani 
pared  to  10  mm  in  marsh  adjacent  to  natural  water- 
ways The  rates,  however,  were  not  statistically 
significantly  different  The  average  rate  of  sedi- 
ment accretion  in  the  same  salt  marsh  region  for  a 
transect  perpendicular  to  a  canal  (13  mm/yr)  was 
significantly  greater  than  the  rate  measured  for  a 
transect  perpendicular  to  a  natural  waterway  (7 
mm/  yr).  Measurements  of  soil  bulk  density  and 
organic  matter  content  from  the  two  transects 
were  also  different.  This  spatial  variability  in  ac- 
cretion rates  is  probably  related  to  (lj  spoil  bank 
influences  on  local  hydrology;  and  (2)  a  locally 
high  rate  of  sediment  input  from  lateral  erosion 
associated  with  pond  enlargements  In  a  brackish 
Spartina  patens  marsh  on  Louisiana's  Chenier 
plain,  vertical  accretion  rates  were  the  same  along 
natural  and  canal  waterways  (3-4  mm/yr)  in  a 
hydrologically  restricted  marsh  region.  However, 
the  accretion  rates  for  both  waterways  were  sig- 
nificantly lower  than  the  rates  along  a  nonhydrolo- 
gically  restricted  natural  waterway  nearby  (11 
mm/yr).  The  vertical  accretion  of  matter  displayed 
semi-annual  differences  in  the  brackish  marsh  envi- 
ronment. (Author's  abstract) 
W90-02096 


ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND.  III.  A  NEW 
SOIL  HORIZON  MARKER  METHOD  FOR 
MEASURING  RECENT  ACCRETION. 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 

R.  M.  Knaus,  and  D.  L.  Van  Gent. 
Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  269-283, 
Dec  1989.  13  fig,  1  tab,  26  ref.  Department  of  the 
Interior  grant  14-12-0001-30252. 

Descriptors:  'Environmental  impact,  'Accretion, 
'Marshes,  'Sedimentation  rates,  'Neutron  activa- 
tion analysis,  'Canals,  Wetlands,  Subsidence,  Rare 
earth  elements,  Salt  marshes,  Soil  horizons. 

A  new  methodology  was  used  on  a  large  scale  in 
which  short-term  (<  1  yr)  marsh  accretion  rates 
were  measured  in  saltwater  and  brackish  marshes 
and  compared  to  first-time  measurements  made  in 
freshwater  marshes.  The  stable  rare-earth  elements 
(REE)  dysprosium  and  samarium  were  used  for 
soil  horizon  markers  that  were  collected  by  a 
cryogenic  field  coring  method  and  detected  by 
instrumental  neutron  activation  analysis  (INAA). 
Accumulation  in  saltwater  marshes  for  6  months 
was  0.76  +/-0.26  cm  (n  =  11)  and  accumulation 
for  1  year  was  1.29  +/-0.49  cm  (n  =  7).  Accumu- 
lation in  brackish  marshes  for  6  months  was  0.51 
+  /-0.34  (n  =  6)  and  for  1  year,  0.84  +/-0.32  cm 
(n  =  10).  These  data  from  saline  and  brackish 
environments  can  be  compared  to  first-time  meas- 
urements of  accumulation  in  a  freshwater  marsh  of 
1.53  +/-0.66  mc  (n  =  8)  for  6-month  accumula- 
tion and  2.97  +/-0.92  cm  (n  =  11)  for  1-year 
accumulation.  The  cryogenic  REE-INAA  method 
for  sampling  and  measuring  6-month  and  1-year 
accretion  is  nonpolluting,  does  not  alter  natural 
marsh  soil  processes,  and  is  effective  in  salt,  brack- 
ish, and  freshwater  marshes.  Additionally,  the 
marker  is  essentially  immobile,  long  lasting  in  the 
soil  profile,  and  inexpensive  to  buy,  apply,  and 
sample.  INAA  analysis  of  the  cores  is  expensive 
and  time-consuming,  yet  the  REE-INAA  method 
yields  accretion  data,  especially  in  freshwater  habi- 
tats, that  are  obtainable  in  no  other  way.  A  com- 
parison between  short-term  accretion  and  the  pres- 
ence or  absence  of  man-made  canals  showed  no 
statistically  significant  difference  of  accretion 
along  transects  from  0-m  to  5-m  distance  into 
brackish  and  saltwater  marshes  (no  freshwater 
transects  were  established).  Sediment  depositions 
measured  at  50  m  into  fresh,  brackish,  and  salt- 
water marshes  from  natural  or  man-made  water- 
ways showed  no  statistically  significant  differences 
of  accretion  within  each  habitat  over  a  6-month  or 
a  1-year  period.  (Author's  abstract) 
W90-02097 
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WATER  CYCLE— Field  2 


RECENT  ACCRETION  IN  MANGROVE  ECO- 
SYSTEMS  BASED   ON   137  CS   AND  210  PB. 

University  of  Southwestern  Louisiana,  Lafayette. 

Dept.  of  Biology. 

J.  C.  Lynch,  J.  R.  Meriwether,  B.  A.  McKee,  F. 

Vera-Herrera,  and  R.  R.  Twilley. 

Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  284-299 

Dec  1989.  5  fig,  5  tab,  39  ref.  NOAA  grant  86AA. 

Descriptors:  'Wetlands,  *Accretion,  'Mangrove 
swamps,  'Sedimentation  rates,  "Coastal  marshes, 
•Isotope  studies,  Gulf  of  Mexico,  Tidal  effects, 
Subsidence,  Estuaries,  Spatial  distribution. 

Accretion  rates  were  measured  in  fringe  and  basin 
mangrove  forests  in  river  and  tidally  dominated 
sites  in  Terminos  Lagoon,  Mexico,  and  a  basin 
mangrove  forest  in  Rookery  Bay,  Florida.  Accre- 
tion rates  were  determined  using  the  radionuclides 
210Pb  and  137  Cs.  Consolidation-corrected  accre- 
tion rates  for  the  Rookery  Bay  cores  ranged  from 
1.4  to  1.7  m/yr,  with  an  average  rate  of  1.6  mm/yr. 
Rates  at  the  Mexico  sites  ranged  from  1.0  to  4.4 
mm/yr,  with  an  average  of  2.4  mm/yr.  Determina- 
tion of  rates  in  these  mangrove  forests  was  greatly 
affected  by  the  consolidation  corrections  which 
decreased  the  apparent  accretion  rate  by  >  50%  in 
one  case.  Accretion  rates  at  basin  sites  compare 
favorably  with  a  reported  1.4  to  1.6  mm/yr  rate  of 
sea-level  rise,  indicating  little  or  no  subsidence  at 
inland  locations.  Accretion  rates  in  fringe  sites  are 
generally  greater  than  basin  sites,  indicating  great- 
er subsidence  rates  in  these  sediments  over  longer 
time  intervals.  (Author's  abstract) 
W9O-02O98 


ACCRETION  RATES  AND  SEDIMENT  ACCU- 
MULATION IN  RHODE  ISLAND  SALT 
MARSHES. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

S.  Bricker-Urso,  S.  W.  Nixon,  J.  K.  Cochran,  D.  J. 

Hirschberg,  and  C.  Hunt. 

Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  300-317 

Dec  1989.  12  fig,  5  tab,  82  ref. 

Descriptors:  'Wetlands,  'Accretion,  'Sedimenta- 
tion rates,  'Marshes,  'Estuaries,  'Narragansett 
Bay,  Isotope  studies,  Lead  radioisotopes,  Model 
studies,  Sea  level,  Copper,  Organic  matter. 

210Pb  analyses  were  carried  out  and  accretion 
rates  calculated  using  constant  flux  and  constant 
activity  models  applied  to  sediment  cores  collected 
from  low  Spartina  alterniflora  marshes  at  four  sites 
from  the  head  to  the  mouth  of  Narragansett  Bay 
A  core  was  also  collected  from  a  high  Spartina 
patens  marsh  at  one  site.  Additional  low  marsh 
cores  from  a  tidal  river  entering  the  bay  and  a 
coastal  lagoon  on  Block  Island  Sound  were  also 
analyzed.  Accretion  rates  for  all  cores  were  also 
calculated  from  copper  concentration  data  assum- 
ing that  anthropogenic  copper  increases  began  at 
ill  sites  between  1865  and  1885.  During  the  past  60 
yr,  accretion  rates  at  the  eight  low  marsh  sites 
weraged  0.43  +  /-0.13  cm/yr  based  on  the  con- 
stant flux  model,  0.40  +/-0.15  cm/yr  based  on  the 
constant  activity  model,  and  0.44  +/-0.11  cm/yr 
>ased  on  copper  concentration  data,  with  no  ap- 
parent trend  down-bay.  High  marsh  rates  were 
).24  +/-0.02  (constant  flux),  0.25  +  /-0.01  (con- 
tent activity),  and  0.47  +/-0.04  (copper  concen- 
ration  data).  The  cores  showing  closest  agreement 
>etween  the  three  methods  are  those  for  which  the 
:xcess  210Pb  inventories  are  consistent  with  at- 
nosphenc  inputs.  These  rates  compare  to  a  tide 
!auge  record  from  the  mouth  of  the  bay  that 
hows  an  average  sea-level-rise  of  0.26  +/-0  02 
:m/yr  from  1931  to  1986.  Low  marshes  in  this  area 
ippear  to  accrete  at  rates  1.5-1.7  times  greater  than 
ocal  relative  sea-level  rise,  while  the  high  marshes 
accretion  rate  is  equal  to  the  rise  in  sea  level 
norganic  and  organic  dry  solids  each  contributed 
bout  9%  by  volume  to  low  marsh  accretion 
vhile  organic  dry  solids  contributed  11%  and  inor- 
[anic  4%  to  high  marsh  accretion.  Water/pore 
pace  accounted  for  the  majority  of  accretion  in 
oth  low  and  high  marshes.  Organic  matter  ac- 
ounts  for  an  average  of  91%  of  low  marsh  and 
6%  of  high  marsh  accretion.  A  dramatic  increase 
i  the  organic  content  at  a  depth  of  60  to  90  cm  in 
tie  cores  from  Narragansett  Bay  appears  to  mark 


the  start  of  marsh  development  on  prograding  sand 

flats.  (Author's  abstract) 

W90-02099 


Erosion  and  Sedimentation — Group  2J 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil,   Agricultural   and   Geological   Engineering. 
For  primary  bibliographic  entry  see  Field  2A 
W90-02316 


UNUSUAL  MARINE  EROSION  IN  SAN  DIEGO 
COUNTY  FROM  A  SINGLE  STORM. 

Scnpps  Institution  of  Oceanography,  La  Jolla,  CA 
P.  K.  Dayton,  R.  J.  Seymour,  P.  E.  Parnell,  and 
M.  J.  Tegner. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3 
Vol.  29,  No.  2,  p.  151-160,  Aug  1989.  2  fig,  1  tab  1 
plate,  14  ref.  Grant  No.  NA80AA-D-00120. 

Descriptors:  'Beach  erosion,  'California,  'Coastal 
waters,  'Storms,  Sediment  transport,  Nearshore 
processes. 

Observations  of  wave-induced  geological  damage 
were  made  along  the  San  Diego  coastline  to  a 
depth  of  25m,  following  the  storm  of  17-18  Janu- 
ary, 1988.  Massive  damage  to  limestone  reefs  oc- 
curred, including  the  shearing  of  individual  sec- 
tions with  in-water  weights  of  over  20  tons  at  the 
remarkable  depth  of  at  least  22  m.  Large  sections 
of  the  walls  of  a  submarine  canyon  were  broken  off 
at  a  depth  exceeding  20  m.  The  drag  and  inertial 
forces  from  the  waves  in  this  storm  are  shown  to 
be  about  twice  those  in  the  largest  previous  storms 
of  the  century,  and  it  appears  to  be  a  200  year 
event.  In  addition  to  the  kelp  mortality  reported  in 
Seymour  et  al.,  1989,  there  was  extensive  mortality 
among  encrusting  algal  and  animal  communities. 
The  apparent  age  of  the  mature  successional  com- 
munities in  the  deeper  sites  supports  the  engineer- 
ing estimates  of  the  rarity  of  this  event.  The  move- 
ment of  cobbles  and  boulders  at  depths  almost 
twice  as  great  as  the  previously  assumed  limits  on 
effective  sediment  transport  may  require  coastal 
engineers  to  revise  cross-shore  transport  models 
(Author's  abstract) 
W90-02138 


EFFECT  OF  SUSPENDED  SEDIMENT  CON- 
CENTRATION ON  THE  SEDIMENT  TO 
WATER  PARTITION  COEFFICIENT  FOR 
1,3,6,8-TETRACHLORODIBENZO-P-DIOXIN. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B 

W90-02145 


RUNOFF     AND     EROSION     CONTROL     IN 
POTATO  FIELDS. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel). 

For   primary   bibliographic   entry   see   Field   4D 

W90-02154 


URANIUM  DEPOSITION  IN  SAANICH  INLET 
SEDIMENTS,  VANCOUVER  ISLAND. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2K 
W90-02171 


BED     MATERIAL     SAMPLING     ERROR     IN 
SAND  BED  RIVERS. 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7A 

W90-02198 


INSTRUMENTAL  NEUTRON  ACTIVATION 
ANALYSIS  OF  ELBE  RIVER  SUSPENDED 
PARTICULATE  MATTER  SEPARATED  AC- 
CORDING TO  THE  SETTLING  VELOCITIES. 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H, 

Geesthacht-Tesperhude    (Germany,    F.R.).     Inst. 

fuer  Physik. 

For  primary  bibliographic  entry  see  Field  5B 

W90-02205 


STUDY  OF  RAINFALL  SIMULATORS, 
RUNOFF  AND  EROSION  PROCESSES,  AND 
NUTRIENT  YIELDS  ON  SELECTED  SITES  IN 
ARIZONA  AND  NEW  MEXICO. 


RIVER  MODELS. 

Laboratoire     National     d'Hydraulique,      Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  2E 

W90-02360 


PHYSICAL      MODELLING      OF      LITTORAL 
PROCESSES. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B 
W90-02367 


FLOODPLAIN  HARMONY. 

For  primary  bibliographic  entry  see  Field  6F 
W90-02368 


FLOODPLAINS     AND     NATURAL     HAZARD 
MANAGEMENT:  THE  DECADE  AHEAD. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  6F 

W90-02373 


EVALUATING  FLOOD  HAZARDS  ON  ALLU- 
VIAL FANS. 

Baker  (Michael),  Jr.,  Inc.,  Alexandria,  VA. 
For  primary  bibliographic  entry  see  Field  2E 
W90-02399 


DESIGN  DEPTHS  AND  VELOCITIES  ON  AL- 
LUVIAL FANS. 

Baker  (Michael),  Jr.,  Inc.,  Beaver,  PA. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02400 


EFFICIENT  PROGRAM  FOR  SIMULTANE- 
OUS PREDICTION  OF  HURRICANE  STORM 
TIDE,  BEACH  EROSION,  AND  WAVE  EF- 
FECTS. 

Greenhorne   and   O'Mara,   Inc.,   Greenbelt,   MD. 
For  primary  bibliographic  entry  see  Field  2L 
W90-02404 


EVOLUTION  OF  KNICK-POINT  BELT  IN  A 
RIVER  SECTION  IN  HUANGGUOSHU. 

Academia    Sinica,    Guiyang    (China).    Karst    Re- 
search Office. 

For  primary  bibliographic  entry  see  Field  2F 
W90-02468 


KARST  DEVELOPMENT  IN  PERMAFROST 
REGIONS  OF  NORTHERN  CANADA. 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Earth 
Sciences. 

F.  A.  Michel,  and  R.  O.  van  Everdingen. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988  n  249- 
254.  8  ref.  P 

Descriptors:  'Geomorphology,  'Permafrost, 
'Geochemistry,  'Karst  hydrology,  'Karst, 
'Canada,  'Geohydrology,  Groundwater  move- 
ment, Caves,  Intermittent  lakes. 

Most  of  northern  Canada  is  currently  underlain  by 
permafrost.  However,  karst  development  is  still 
occurring  in  most  regions  of  carbonate  terrain  with 
moderate  to  high  relief.  Cave  development  solely 
within  carbonates  is  actively  occurring  in  the 
northern  Cordillera  with  extensive  spectacular 
karst  reported  near  the  South  Nahanni  River. 
Karst-related  groundwaters  in  this  area  have  short 
residence  times,  and  a  calcium,  magnesium,  bicar- 
bonate composition.  Within  the  Mackenzie  Valley 
and  Interior  Plains  many  groundwaters  indicate 
continuing  dissolution  of  gypsum  (or  anhydrite) 
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and  halite  units.  Extensive  dissolution  of  these  eva- 
porites  has  led  to  collapse  of  overlying  carbonates 
and  the  formation  of  seasonal  lakes  in  the  depres- 
sions. (See  also  W90-02444)  (Author's  abstract) 
W90-02470 


EVOLUTION  OF  KARST  AND  ITS  PRACTI- 
CAL SIGNIFICANCE  IN  HYDROGEOLOGI- 
CAL  INVESTIGATION. 

Karlova  Univ.,  Prague  (Czechoslovakia).  Dept.  of 
Hydrogeology  and  Engineering  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02471 


RELATION  BETWEEN  THE  HYDROGEO- 
LOGY OF  CARBONATE  ROCKS  AND  THE  DE- 
VELOPMENT OF  KARST  LANDFORMS. 

Geological  Survey,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02472 


DISSOLUTION-RATES    IN    SPANISH    KARST 
REGIONS. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02473 


HYDROLOGICAL  CONTROL  AND  THE  DE- 
VELOPMENT OF  COCKPIT  AND  TOWER 
KARST. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02474 


SPELEOLOGICAL         EXPLORATION         OF 
OGULIN  AREA. 

Student  Mountaineering  Society,   Zagreb  (Yugo- 
slavia). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02475 


SOME  CHARACTERISTICS  OF  SILT  OF  SUB- 
TERRANEAN SYSTEM  OF  DJULA-MEDVE- 
DICA  IN  OGULIN  YUGOSLAVIA. 

Forest  Research  Inst.,  Zagreb  (Yugoslavia).  Dept. 

of  Typology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02476 


2K.  Chemical  Processes 


IN  SITU  FLUCTUATIONS  OF  OXYGEN  AND 
SULPHIDE  IN  MARINE  MICROBIAL  SEDI- 
MENT ECOSYSTEMS. 

Groningen   Rijksuniversiteit   (Netherlands).   Dept. 

of  Microbiology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-01963 


GROUNDWATER  CHEMISTRY  AND  WATER- 
ROCK  INTERACTIONS  AT  STRIPA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01968 


FLUID  INCLUSIONS  IN  THE  STRIPA  GRAN- 
ITE AND  THEIR  POSSIBLE  INFLUENCE  ON 
THE  GROUNDWATER  CHEMISTRY. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01969 


DEUTERIUM,  OXYGEN-18,  AND  TRITIUM  IN 
STRIPA  GROUNDWATER. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.) 

Inst,  fuer  Hydrologie. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01970 


ISOTOPE  GEOCHEMISTRY  OF  CARBON  IN 
GROUNDWATER  AT  STRIPA. 


Waterloo  Univ  (Ontario).  Dept  of  Earth  Science*. 

For  primary  bibliographic  entry  see  Field  21 
W90-01971 


AQUEOUS  SULPHATES  FROM  THE  STRIPA 
GROUNDWATER  SYSTKM. 

Paris- 11   Univ  ,  Orsay  (France).  Lab   d'Hydrologie 

et  de  Geochemie  Isotopique. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01972 


NATURAL  RADIOELEMENT  SOLUTION  BY 
CIRCULATING  GROUNDWATERS  IN  THE 
STRIPA  GRANITE. 

Bath  Univ.  (England).  School  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-01973 


IN  SITU  PRODUCTION  AND  MIGRATION  OF 
1129  IN  THE  STRIPA  GRANITE,  SWEDEN. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01974 


ARGON-39,     ARGON-37     AND     KRYPTON-85 
ISOTOPES  IN  STRIPA  GROUNDWATERS. 

Bern  Univ.  (Switzerland).  Physikalisches  Inst. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-01975 


ATMOSPHERIC  AND  RADIOGENIC  GASES 
IN  GROUNDWATERS  FROM  THE  STRIPA 
GRANITE. 

Bath  Univ.  (England).  School  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-01976 


EARLY  DIAGENESIS  OF  LEAD  IN  LAUREN- 
TIAN  TROUGH  SEDIMENTS. 

Institut  Maurice-Lamontagne,  Mont-Joli  (Quebec). 
C.  Gobeil,  and  N.  Silverberg. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol  53,  No.  8,  p  1889-1895,  Aug  1989.  6  fig,  1  tab, 
41  ref. 

Descriptors:  *Water  chemistry,  'Geochemistry, 
*Sediment-water  interfaces,  *Lead,  "Iron,  'Cadmi- 
um, *Heavy  metals,  Bottom  sediments,  Diagenetic 
changes,  Mobility,  Fixation,  Hydrogen  ion  concen- 
tration, Solubility. 

The  depth  distributions  of  various  solid-phase  and 
porewater  fractions  of  Pb,  Fe  and  Cd  in  boxcores 
from  three  stations  in  the  Laurentian  Trough  dem- 
onstrate that  Pb  is  subject  to  early  diagenetic 
change.  High  total-Pb  concentrations,  compared  to 
background  levels,  indicate  that  much  of  the  Pb  in 
these  cores  is  of  anthropogenic  origin.  Patterns  of 
mobilization  and  fixation,  and  of  changes  in  the 
chemical  reactivity  towards  extractants,  are  con- 
sistent from  core  to  core.  Pb  is  mobilized  both  near 
the  sediment  surface  and  at  intermediate  depth.  In 
these  zones  dissolved  Pb  concentrations  attain 
levels  of  8-13.5  nM,  which  are  two  orders  of 
magnitude  greater  than  in  the  overlying  bottom 
waters  of  the  Laurentian  Trough  (0.1  nM).  A 
fraction  of  Pb,  soluble  in  a  pH  5  sodium  acetate- 
acetic  acid  solution,  is  produced  diagenetically 
within  the  sediment.  It  is  most  abundant  at  inter- 
mediate depth,  where  it  accounts  for  as  much  as 
31%  of  the  total  Pb.  Another  fraction,  soluble  in 
hydroxylamine  hydrochloride-acetic  acid  solution, 
decreases  in  abundance  with  depth.  Flux  calcula- 
tions indicate  that  significant  amounts  of  Pb  are 
subject  to  post-depositional  transformation.  Paral- 
lels in  the  vertical  distribution  of  the  various  frac- 
tions suggest  that  some  Pb,  like  Cd,  is  mobilized 
near  the  sediment  surface  during  the  aerobic  degra- 
dation of  organic  matter  and  that  other  forms  are 
implicated  in  the  redox-controlled  cycles  of  Fe 
diagenesis.  (Author's  abstract) 
W90-01977 


SULFATE   REDUCTION    AND   THE   FORMA- 
TION OF  35S-LABELED  FES,  FES2,  AND  S(0) 


(ELEMENTAL  St  I  1  (  R)  in  COASTAL 
MARINE  SEDIMENTS. 

Aarhus    Univ     (Denmark)     Inst     </l    Ideology   and 
ncs 
'ie-Andersen,  and  B  B  Jorgensen 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No    5,  p  793-806,  Jul   1989    7  fig,  2  tab,  39  ref. 

Descriptors  'Water  chemistry,  'Geochemistry, 
•Diagenesis,  'Sulfates,  '.Marine  sediments,  'Radio- 
activity techniques,  Coastal  waters,  Sulfides,  Den- 
mark 

A  comparative  survey  was  done  of  the  formation 
of  radiolabeled  end-products  during  35S04(2-)  re- 
duction measurements  in  coastal  sediments  of  Den- 
mark The  distribution  of  reduced  35S  in  acid- 
volatile  sulfides  (AVS,),  pyrite,  and  elemental 
sulfur  in  the  upper  0-15  cm  of  sediment  depended 
on  the  sulfur  chemistry  and  on  the  overall  sulfate 
reduction  rates.  In  sediments  with  relatively  low 
metabolic  rates,  undetectable  H2S,  and  low 
FeS:FeS2  ratio  (<1:20),  only  32-55%  of  the  re- 
duced 35S  was  recovered  in  the  AVS  pool.  In 
sediments  with  high  metabolic  rates,  high  H2S,  and 
high  FeS:FeS2  ratio  C>  1:10),  the  35S  recovery  in 
AVS  was  63-92%.  The  relative  contribution  of 
35S-labeled  FeS2  formation  showed  little  depth 
dependence,  whereas  the  formation  of  35S(0)  was 
highest  in  the  more  oxidizing  sediment  layers  near 
the  surface.  Inclusion  of  35S-labeled  FeS2  and  S(0) 
in  the  sulfate  reduction  measurement  yields  more 
accurate  rate  data  than  are  obtained  from  AVS 
alone.  Due  to  possible  isotopic  exchange  reactions 
and  unknown  pathways  of  H2S  transformation  into 
AVS,  S(0)  and  FeS2,  however,  the  radioactivities 
of  the  three  pools  cannot  be  used  directly  to  calcu- 
late their  differential  rates  of  formation  (Author's 
abstract) 
W90-01993 


GAS  TRANSPORT  FROM  METHANE-SATU- 
RATED, TIDAL  FRESHWATER  AND  WET- 
LAND SEDIMENTS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-01994 


CYCLING  OF  ORGANIC  CARBON  IN  THE 
PHOTIC  ZONE  OF  A  EUTROPHIC  LAKE 
WITH  SPECIAL  REFERENCE  TO  THE  HE- 
TEROTROPHIC BACTERIA. 

Trondheim  Univ.  (Norway).  Lab.  of  Biotechnol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-01996 


GENERAL  PATTERNS  IN  THE  SEASONAL 
DEVELOPMENT  OF  CHLOROPHYLL  A  FOR 
TEMPERATE  LAKES. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01997 


CHEMICAL  COMPOSITION  AND  PHOS- 
PHATE UPTAKE  KINETICS  OF  LIMNETIC 
BACTERIAL  COMMUNITIES  CULTURED  IN 
CHEMOSTATS  UNDER  PHOSPHORUS  LIMI- 
TATION. 

Trondheim  Univ.  (Norway).  Lab.  of  Biotechnol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-02000 


HIGH  LONG-TERM  NITRATE  UPTAKE  BY 
OYSTER-POND  MICROALGAE  IN  THE  PRES- 
ENCE OF  HIGH  AMMONIUM  CONCENTRA- 
TIONS. 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest. 

Y.  Collow,  S.  Y.  Maestrini,  and  J.-M.  Robert. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  5,  p  957-964,  Jul   1989.  8  fig,  3  tab,  33  ref. 


34 


WATER  CYCLE— Field  2 


Descriptors:     *Nitrates,     'Ammonium,     *Algae, 
Shellfish  farming,  Diatoms,  Oysters. 

Natural  assemblages  and  axenic  cultures  of  oyster- 
pond  microalgae  (dominated  by  pennate  diatoms) 
were  subjected  to  nutrient  pulses  in  which  the 
concentrations  of  ammonium  and  nitrate  simulated 
the  natural  pulses  to  which  these  populations  are 
regularly  exposed.  In  natural  populations,  nitrate 
uptake  (per  unit  of  Chi  a  or  particulate  N)  always 
presented  a  maximum  at  ammonium  levels  between 
10  and  30  microg-atoms  N/L.  Such  maxima  coin- 
cided either  with  the  maximal  ammonium  uptake 
rate  or  with  the  start  of  a  decrease  in  ammonium 
uptake.  Nitrate  uptake  then  decreased  and  went 
through  a  secondary  maximum  at  lower  ammoni- 
um levels.  Although  species  succession  could  not 
be  ruled  out  as  a  possible  cause  for  these  patterns, 
48-69%  of  the  variability  in  nitrate  uptake  could  be 
explained  by  variations  in  the  concentration  of 
nitrate  relative  to  the  sum  of  nitrate  and  ammoni- 
um, corrected  for  biomass  increases.  In  axenic  cul- 
tures of  three  species  of  diatoms  isolated  from 
these  environments,  this  percentage  varied  be- 
tween 78  and  99%.  (Author's  abstract) 
W9O-O20O1 


WATER  QUALITY,  SEDIMENTS  AND  THE 
MACROINVERTEBRATE  COMMUNITY  OF 
RESIDENTIAL  CANAL  ESTATES  IN  SOUTH- 
EAST QUEENSLAND,  AUSTRALIA:  A  MULTI- 
VARIATE ANALYSIS. 

Queensland  Dept.  of  Environment,  Conservation 
and  Tourism,  Brisbane  (Australia).  Div.  of  Envi- 
ronment. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-02006 


PHYSICAL  CONTROL  ON  HYDROCHEMI- 
CAL  VARIABILITY  IN  THE  INNER  BLUE- 
GRASS  KARST  REGION  OF  CENTRAL  KEN- 
TUCKY. 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2F. 
W9O-02021 


GEOCHEMICAL  COMPARISON  OF  GROUND 
WATER  IN  AREAS  OF  NEW  ENGLAND,  NEW 
YORK,  AND  PENNSYLVANIA. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02027 


CHEMICAL  RESPONSE  FOLLOWING  BASE 
APPLICATION  TO  LITTLE  SIMON  POND 
NEW  YORK  STATE. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5G 
W90-02105 


EFFECTS  OF  SITE  VARIATIONS  ON  SUBSUR- 
FACE BIODEGRADATION  POTENTIAL. 

CH2M/Hill,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  5B 

W9O-021O6 


STATISTICAL  MODELLING  OF  WATER 
COLOR  IN  THE  UPLANDS:  THE  UPPER 
NIDD  CATCHMENT  1979-1987. 

Institute  of  Hydrology,  Wallingford  (England) 
P.  S.  Naden,  and  A.  T.  McDonald. 
Environmental  Pollution  ENPOEK,  Vol    60   No 
1-2,  p  141-163,  1989.  10  fig,  7  tab,  21  ref. 

Descriptors:  *Water  quality,  'Color,  *Iron,  'Alu- 
minum, 'England,  Potable  water,  Seasonal  varia- 
tion, Soil  water,  Water  table,  Peat,  Aerobic  condi- 
tions, Rainfall. 

The  increasing  color  of  raw  water  from  the  up- 
lands is  a  matter  of  concern  to  water  managers.  An 
examination  of  the  color  record  for  the  period 
1979-1987  for  the  catchments  of  Upper  Nidderdale, 
North  Yorkshire  shows  the  variation  in  color  has  a 


marked  seasonality  with  peaks  occurring  during 
the  autumn  months.  No  long-term  sustained  in- 
crease in  color  is  found  although  the  color  levels 
were  high  in  1980,  1985,  and  1987.  Color  is  found 
to  be  highly  correlated  with  iron  and  more  particu- 
larly, aluminum.  There  is  no  relationship  between 
color  levels  and  erosion  on  the  catchments.  Color 
increases  appear  to  relate  to  large  soil  moisture 
deficits  in  the  previous  year.  Complementary  rela- 
tionships are  found  between  monthly  rainfall  totals 
and  colors.  In  the  light  of  these  findings,  it  is 
suggested  that  high  color  is  associated  with  water 
table  lowering  and  aerobic  decomposition  of  the 
upper  organic  peat  layers.  (Author's  abstract) 
W90-02117 


DETERMINATION  OF  LEAD-210,  BISMUTH- 
210  AND  POLONIUM-210  IN  NATURAL 
WATERS  AND  OTHER  MATERIALS  BY  ELEC- 
TROCHEMICAL SEPARATION. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02135 


INFLUENCE    OF    MACROMOLECULES    ON 
CHEMICAL  TRANSPORT. 

Robert    S.    Kerr   Environmental    Research    Lab , 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02144 


EFFECT  OF  SUSPENDED  SEDIMENT  CON- 
CENTRATION ON  THE  SEDIMENT  TO 
WATER  PARTITION  COEFFICIENT  FOR 
1,3,6,8-TETRACHLORODIBENZO-P-DIOXIN. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02145 


NATURALLY  OCCURRING  PROTEINS  FROM 
POND  WATER  SENSITIZE  HEXACHLORO- 
BENZENE  PHOTOLYSIS. 

Bayreuth  Univ.  (Germany,  F.R.).  Chair  of  Ecolog- 
ical Chemistry  and  Geochemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02146 


ANALYSIS  OF  SUMMERTIME  CLOUD 
WATER  MEASUREMENTS  MADE  IN  A 
SOUTHERN  APPALACHIAN  SPRUCE 

FOREST. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Atmospheric  Science  Dept. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02155 


SELENATE  REDUCTION  TO  ELEMENTAL 
SELENIUM  BY  ANAEROBIC  BACTERIA  IN 
SEDIMENTS  AND  CULTURE:  BIOGEOCHE- 
MICAL  SIGNIFICANCE  OF  A  NOVEL,  SUL- 
FATE-INDEPENDENT  RESPIRATION. 
Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  S.  Oremland,  J.  T.  Hollibaugh,  A.  S.  Maest,  T. 
S.  Presser,  and  L.  G.  Miller. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  9,  p  2333-2343,  September 
1989.  7  fig,  6  tab,  51  ref. 

Descriptors:  'Anaerobic  bacteria,  'Sediments,  'In- 
terstitial water,  'Selenium,  'Geochemistry,  'Fate 
of  pollutants,  'Path  of  pollutants,  'Water  chemis- 
try, Estuaries,  Wastewater  treatment,  Water  treat- 
ment, Respiration. 

Interstitial  water  profiles  of  Se04(~),  Se03(-), 
S04(~),  and  Cl(-)  in  anoxic  sediments  indicated 
removal  of  the  seleno-oxyanions  by  a  near-surface 
process  unrelated  to  sulfate  reduction.  In  sediment 
slurry  experiments,  a  complete  reductive  removal 
of  Se04(-)  occurred  under  anaerobic  conditions, 
was  more  rapid  with  H2  or  acetate,  and  was  inhib- 
ited by  02,  N03(-),  Mn02,  or  autoclaving  but  not 
by  S04(~)  or  FeOOH.  Oxidation  of  acetate  in 
sediments  could  be  coupled  to  selenate  but  not  to 


Chemical  Processes — Group  2K 

molybdate.  Reduction  of  selenate  to  elemental  Se 
was  determined  to  be  the  mechanism  for  loss  from 
solution.  Selenate  reduction  was  inhibited  by  tung- 
state  and  chromate  but  not  by  molybdate.  A  small 
quantity  of  the  elemental  Se  precipitated  into  sedi- 
ments from  solution  could  be  resolubilized  by  oxi- 
dation with  either  nitrate  or  FeOOH,  but  not  with 
Mn02.  A  bacterium  isolated  from  estuarine  sedi- 
ments demonstrated  selenate-dependent  growth  on 
acetate,  forming  elemental  Se  and  C02  as  respira- 
tory end  products.  These  results  indicate  that  dis- 
similatory  selenate  reduction  to  elemental  Se  is  the 
major  sink  for  selenium  oxyanions  from 
wastewaters  and  also  offer  an  explanation  for  the 
presence  of  selenite  in  oxic  waters.  (Sand-PTT) 
W90-02168 


URANIUM  DEPOSITION  IN  SAANICH  INLET 
SEDIMENTS,  VANCOUVER  ISLAND. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  F.  Anderson,  A.  P.  LeHuray,  M.  Q.  Fleisher, 
and  J.  W.  Murray. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  9,  p  2205-2213,  September  1989.  7  fig, 
2  tab,  49  ref  NSF  grants  OCE84- 16258  and 
OCE86-01213. 

Descriptors:  'Marine  sediments,  'Geochemistry, 
'Uranium,  'Precipitation,  'Interstitial  water, 
'Sediment- water  interfaces,  Uranium  radioiso- 
topes, Saanich  Inlet,  Vancouver  Island. 

Deposition  in  organic-rich  sediments  is  a  major 
sink  for  uranium  in  the  ocean.  Uranium  concentra- 
tions and  U234/U238  ratios  of  particulate  matter 
collected  by  sediment  traps  and  U  concentrations 
in  sediment  pore  waters  collected  in  situ  in  Saanich 
Inlet  were  measured  to  study  the  process  of  U 
deposition  in  anoxic  marine  basins.  The  results 
provided  direct  evidence  for  two  previously  hy- 
pothesized mechanisms  of  U  deposition  in  organic- 
rich  sediments.  Dissolved  U  is  incorporated  into 
particles  in  surface  waters,  possibly  in  association 
with  autochthonous  organic  matter.  Fluxes  of  par- 
ticulate authigenic  U  ranged  between  0.025  and  0.4 
dpm  U238/sq  cm/yr,  with  lowest  fluxes  occurring 
during  winter  months.  Particulate  U  fluxes  collect- 
ed in  the  upper  oxic  water  column  and  the  lower 
anoxic  waters  were  not  significantly  different,  indi- 
cating that  chemical  scavenging  of  U  by  particles 
settling  through  the  anoxic  H2S-bearing  bottom 
waters  of  Saanich  Inlet  contributes  negligibly  to 
the  total  particulate  U  flux.  Dissolved  U  also  dif- 
fuses into  the  sediments  where  it  is  precipitated. 
The  calculated  diffusive  flux  of  U  into  the  sedi- 
ments (0.0053  dpm  U238/sq  cm/yr)  is  much  small- 
er than  the  particulate  U  flux  from  the  water 
column,  and  the  sum  of  these  two  fluxes  is  less  than 
the  rate  of  authigenic  U  burial  in  the  sediments 
(0.48  dpm  U238/sq  cm/yr),  suggesting  that  an 
additional  mechanism  of  U  precipitation  may  be 
taking  place  at,  or  near,  the  sediment-water  inter- 
face. The  pore  water  data  are  consistent  with 
thermodynamic  predictions  that  U  should  be  re- 
duced and  precipitated  under  the  Eh  and  pH  con- 
ditions of  the  sediments  and  suggest  that  previous 
studies  which  have  indicated  a  flux  of  dissolved  U 
out  of  anoxic  marine  sediments  suffered  from  seri- 
ous sampling  artifacts.  (Author's  abstract) 
W90-02171 


CONCENTRATION,  OXIDATION  STATE,  AND 
PARTICULATE  FLUX  OF  URANIUM  IN  THE 
BLACK  SEA. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  F.  Anderson,  M.  Q.  Fleisher,  and  A.  P. 
LeHuray. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  9,  p  2215-2224,  September  1989.  4  fig, 
4  tab,  54  ref.  NSF  grants  OCE82-00141,  OCE84- 
10819  and  OCE86-01213. 

Descriptors:  'Marine  sediments,  'Geochemistry, 
'Uranium,  'Precipitation,  'Interstitial  water, 
'Sediment- water  interfaces,  Hydrogen  sulfide, 
Black  Sea. 
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In  contrast  l<>  lis  unreactivc  behavior  in  tin  . . [ »«  n 
ocean,  uranium  is  removed  from  scawatei  to  edi 
incuts  cil  anoxic  marine  basins,  Four  biogeo 
cal  processes  have  been  proposed  to  account  lor 
this  removal:  active  uptake  by  organisms  whose 
remains  are  preserved  by  the  anoxic  conditions  of 
the  sediments;  complexation  of  U(VI)  by  particu- 
late organic  mailer;  chemical  reduction  of  soluble 
U(VI)  to  insoluble  U(IV)  which  is  scavenged  to 
the  sediments  by  settling  particles;  and  precipita- 
tion of  U  within  the  sediments  themselves.  The 
Black  Sea  is  the  largest  anoxic  marine  basin  in  the 
world.  Waters  below  150-200  m  are  anoxic  and 
H2S  levels  build  up  to  about  400  micromol/l  in  the 
bottom  water  (maximum  depth  2200  m).  Concen- 
trations of  total  U  and  the  oxidation  slate  of  dis- 
solved U  were  measured  throughout  the  water 
column  while  particulate  U  fluxes  were  determined 
from  time  series  sediment  trap  samples  collected  in 
the  deep  anoxic  zone.  Bottom  waters  were  deplet- 
ed in  U  by  40%  relative  to  the  initial  U  content  of 
the  water.  Two  independent  methods  gave  resi- 
dence times  of  dissolved  U  in  the  deep-water 
column  of  about  1000  years.  U  occurred  through- 
out the  water  column  as  soluble,  chemically  labile 
(reducible)  U(VI)  rather  than  the  thermodynami- 
cally  favored  U(IV).  Fluxes  of  particulate  auto- 
genic U  measured  with  sediment  traps  are  at  least 
two  orders  of  magnitude  less  than  the  rate  of 
authigenic  U  burial  in  Black  Sea  sediments.  There- 
fore, the  first  three  processes  listed  above  contrib- 
ute negligibly  to  the  deposition  of  U  in  the  sedi- 
ments of  anoxic  marine  basins  such  as  the  Black 
Sea.  The  dominant  removal  process  must  involve 
precipitation  of  U  in  the  sediments  rather  than 
scavenging  from  the  water  column.  (Author's  ab- 
stract) 
W90-02172 


REACTIVE  IRON  TRANSPORT  IN  AN  ACIDIC 
MOUNTAIN  STREAM  IN  SUMMIT  COUNTY, 
COLORADO:  A  HYDROLOGIC  PERSPEC- 
TIVE. 

Geological  Survey,  Denver,  CO. 

D.  M.  McKnight,  and  K.  E.  Bencala. 

Geochimica  et  Cosmochimica  GCACAK,  Vol.  53, 

No.  9,  p  2225-2234,  September  1989.  7  fig,  5  tab,  25 

ref. 

Descriptors:  *  Solute  transport,  *Iron  oxides, 
*Acidic  water,  *Acid  streams,  'Mountain  streams, 
'Geochemistry,  Hydrogen  ion  concentration,  Col- 
orado, Snake  River. 

A  pH  perturbation  experiment  was  conducted  in 
an  acidic,  metal-enriched,  mountain  stream  (Snake 
River  in  Colorado)  to  identify  relative  rates  of 
chemical  and  hydrologic  processes  as  they  influ- 
ence iron  transport.  During  the  experiment  the  pH 
was  lowered  from  4.2  to  3.2  for  3  hours  by  injec- 
tion of  sulfuric  acid.  Amorphous  iron  oxides  are 
abundant  on  the  streambed,  and  dissolution  and 
photoreduction  reactions  resulted  in  a  rapid  in- 
crease in  the  dissolved  iron  concentration.  The 
increase  occurred  simultaneously  with  the  decrease 
in  pH.  Ferrous  iron  was  the  major  aqueous  iron 
species.  The  changes  in  the  iron  concentration 
during  the  experiment  indicate  that  variation  exists 
in  the  solubility  properties  of  the  hydrous  iron 
oxides  on  the  streambed  with  dissolution  of  at  least 
two  compartments  of  hydrous  iron  oxides  contrib- 
uting to  the  iron  pulse.  Spatial  variations  of  the 
hydrologic  properties  along  the  stream  were  quan- 
tified by  simulating  the  transport  of  a  coinjected 
tracer,  lithium.  A  simulation  of  iron  transport,  as  a 
conservative  solute,  indicated  that  hydrologic 
transport  had  a  significant  role  in  determining 
downstream  changes  in  the  iron  pulse.  The  rapidi- 
ty of  the  changes  in  iron  concentration  indicates 
that  a  model  based  on  dynamic  equilibrium  may  be 
adequate  for  simulating  iron  transport  in  acid 
streams.  A  major  challenge  for  predictive  solute 
transport  models  of  geochemical  processes  may  be 
due  to  substantial  spatial  and  seasonal  variations  in 
chemical  properties  of  the  reactive  oxides  in  such 
streams  and  in  the  physical  and  hydrologic  proper- 
ties of  the  stream.  (Author's  abstract) 
W90-02173 


TRANSFORMATIONS     OF     SULFUR     COM- 
POUNDS IN  MARSH-FLAT  SEDIMENTS. 


State  Univ.  of  New   York  at  St'.ny   Brook     Marine 

Sciences  Research  Ccm 

For  primary  bibliographic  entry  see  Field  2L. 
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CHANCES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  STREAM  WATER  l\  TWO  CATCH- 
MENTS IN  THE  SHENANDOAH  NATIONAL 
PARK,  VIRGINIA,  IN  RESPONSE  TO  ATMOS- 
PHERIC DEPOSITION  OF  SULFUR. 
Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entrv  see  Field  5B. 
W90-02187 


NUMERICAL  ANALYSIS  OF  SOLUTE  TRANS- 
PORT DURING  TRANSIENT  IRRIGATION:  2. 
THE  EFFECT  OF  IMMOBILE  WATER. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Div.  of  Soil  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02190 


DENSITY-DRIVEN  FLOW  OF  GAS  IN  THE 
UNSATURATED  ZONE  DUE  TO  THE  EVAPO- 
RATION OF  VOLATILE  ORGANIC  COM- 
POUNDS. 

California   Univ.,   Berkeley.   Earth   Sciences   Div 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02194 


DETERMINATION  OF  MOLYBDENUM  IN  ES- 
TUARINE  WATERS  USING  CATHODIC 
STRIPPING  VOLTAMMETRY. 

Liverpool  Univ.  (England).  Oceanography  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 

W90-02212 


PROCESSES  CONTROLLING  THE  CONCEN- 
TRATIONS OF  S04(--),  N03W,  NH4<  +  ),  H(  +  ), 
HCOO-T  AND  CH3COO-T  IN  PRECIPITATION 
ON  BERMUDA. 

Virginia  Univ.,  Charlottesville.  Dept  of  Environ- 
mental Sciences. 

J.  N.  Galloway,  W.  C.  Keene,  R.  S.  Artz,  J.  M. 
Miller,  and  T.  M.  Church. 

Tellus  TELLAL,  Vol.  41 B,  No.  4,  p  427-443, 
September  1989.  14  fig,  5  tab,  39  ref. 

Descriptors:  *Path  of  pollutants,  'Bermuda,  *Air 
pollution,  *Acid  rain,  'Chemistry  of  precipitation, 
'Sulfates,  Nitrates,  Ammonium,  Organic  acids, 
Acetic  acid,  Formic  acid.  Precipitation. 

The  composition  of  precipitation  on  Bermuda  can 
be  characterized  as  a  slightly  acidic,  dilute  sea- 
water  solution.  The  acidity  of  the  solution  is  con- 
trolled by  H2S04,  HN03,  HCOOH  and 
CH3COOH  in  a  67:20:8:3  mixture,  respectively. 
CaC03  and  NH3  have  reduced  the  potential  acidi- 
ty of  the  solution  by  24%  and  13%,  respectively. 
The  concentrations  of  non-sea-salt  (nss)  S04(-) 
and  N03(-)  in  precipitation  on  Bermuda  are  about 
a  factor  of  three  greater  than  those  in  remote 
marine  areas  of  the  world.  These  differences  are 
attributed  in  part  to  anthropogenic  activities. 
NH4(  +  ),  HCOO-T  and  CH3COO-T  concentra- 
tions in  Bermuda  precipitation  more  closely  resem- 
ble remote  areas,  although  there  are  distinct  events 
where  transport  from  North  America  is  evident. 
Precipitation  associated  with  air  masses  from  the 
central  Atlantic  Ocean  is  enriched  relative  to 
remote  areas  by  about  a  factor  of  two  in  nss  S04(- 
).  This  appears  to  be  caused  by  anthropogenic 
emissions  in  North  America,  Europe  and  Africa. 
There  are  higher  volume-weighted  average  con- 
centrations of  nss  S04(-)  and  N03(-)  in  storms  on 
Bermuda  associated  with  the  NW  airflow  sector 
(from  North  America)  compared  to  the  SE  airflow 
sector.  These  higher  concentrations  are  in  part  due 
to  the  influence  of  North  America  and  in  part  due 
to  the  lower  amount  of  precipitation  in  the  NW 
storms.  An  analysis  of  deposition  differences  be- 
tween the  two  sectors  confirms  that  there  is  at  least 
a  factor  of  two  impact  of  North  American  anthro- 
pogenic activities  on  nss  S04(-)  and  N03(-)  in 
precipitation  on  Bermuda.  (Author's  abstract) 
W90-02218 


NA(  •  )/(  l.i-i   KAIIOS   IN    HAIN    AcROS-     Mil 

I  S\    1982-1986. 

Arkansas    l.inv      I  ayetteville     .' 

OH   Wagner,  and  K   I 

Tellus  TELLAL,    Vol     41B.    No    4    p   444-451, 

September  1989.  2  fig,  3  tab,  30  ref 

Descriptors  'Path  of  pollutants,  'Acid  rain, 
*<  h'  inistry  of  precipitation,  *Kain,  'Sodium, 
•(blondes.  'Air  pollution.  Seawater,  Feldspar, 
Clays.  Aerosols.  Powcrplants 

Ratios  of  Nat  |  )/CU)  for  annual  rain  collections 
for  178  sites  in  the  National  Atmospheric  Deposi- 
tion Program/National  Trends  Network  across  the 
USA  were  compared  to  the  same  ratio  for  sea 
water  48%  of  the  sites  had  ratios  which  were, 
within  experimental  error,  the  same  as  sea  water. 
32%  of  the  sites,  all  in  western  states,  had  Na'  -  >/ 
CK-j  ratios  greater  than  sea  water  These  higher 
ratios  are  attributed  to  Na(-t-j  from  feldspar  and 
clay  aerosols.  The  remainder  (20%)  of  the  sit«, 
with  ratios  less  than  sea  water,  are  mostly  in  a 
contiguous  area  composed  of  lower  Michigan, 
lower  Wisconsin,  eastern  Illinois,  Indiana,  Ohio, 
Kentucky.  West  Virginia,  northern  Virginia.  Penn- 
sylvania, New  York  and  Massachusetts  This  area 
coincides  with  the  areas  of  highest  S04f--j  and 
N03(-)  concentrations  in  rain  and  is  believed  to 
receive  inputs  of  Cl(-)  from  coal-fired  power 
plants  (Author's  abstract) 
W90-02219 


EFFECTS  OF  SIMULATED  ACID  PRECIPITA- 
TION ON  THE  METABOLIC  ACTIVITY  OF 
CLADINA  STELLARIS. 

Ecole  Polytechnique,  Montreal  (Quebec)    Section 
du  Genie  de  l'Environnement. 
L.  Roy-Arcand,  C.  E.  Delisle.  and  F  G.  Bnere. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  67, 
No.  6,  p  1796-1802,  June  1989.  7  fig,  2  tab,  32  ref. 

Descriptors:  'Acid  rain  effects,  'Lichens,  'Water 
pollution  effects,  Sulfates,  Nitrates,  Cladina,  Respi- 
ration, Simulation,  Acidity. 

Cladina  stellaris  (Opiz)  Brodo  specimens,  collected 
from  Kuujjuarapik,  Quebec,  were  kept  for  8  weeks 
in  growth  chambers  and  sprayed  every  day  with 
simulated  acid  rain  solutions  to  study  the  effects  of 
rain  pH  and  sulfate  to  nitrate  ratios  on  the  lichen. 
The  acidity  of  the  solution  was  adjusted  to  obtain 
pHs  of  2.0,  3.0,  4.0,  and  5.0,  and  the  sulfate  to 
nitrate  ratios  studies  were  2:1  and  6:1  microequiva- 
lents/liter.  Metabolic  responses  of  the  lichens  to 
the  acidification  treatments  were  assessed  by  meas- 
urements of  the  number  of  algal  cells,  the  amount 
of  chlorophyll  a,  and  the  basal  and  resaturation 
respiration  rates.  At  pHs  of  2  and  3,  the  metabolic 
activity  of  young  podetial  tips  of  C.  stellaris  was 
significantly  reduced,  whereas  the  treatments  at 
pH  4  and  5  enhanced  growth.  Alteration  of  the 
sulfate  to  nitrate  ratios  in  the  precipitation  did  not 
produce  any  significant  differences  in  the  measured 
metabolic  activity.  Cladina  stellaris  responses  to 
the  quantity  and  quality  of  acidification  were  sum- 
marized in  a  set  of  regression  models  that  empha- 
sized a  threshold  response  to  acid  precipitation 
near  3.5;  below  pH  3.5,  metabolism  was  impaired; 
whereas  above  pH  3.5,  some  metabolic  responses 
were  enhanced.  (Author's  abstract) 
W90-02237 


EFFECTS  OF  SIMULATED  RAIN  ACIDITY  ON 
ECTOMYCORRHLZAE  OF  RED  SPRUCE 
SEEDLINGS  POTTED  IN  NATURAL  SOIL. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Plant  Pathology. 

S.  Meier,  W.  P.  Robarge,  R.  I.  Bruck.  and  L.  F. 

Grand. 

Environmental  Pollution  ENPOEK,  Vol.  59.  No. 

4,  p  315-324,  1989.  3  tab,  21  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Acid 
rain  effects,  'Spruce  trees,  Hydrogen  ion  concen- 
tration. Plant  growth,  Mycorrhizae.  Fungi. 

Formation  of  ectomycorrhizae  of  red  spruce 
(Picea  rubens)  grown  in  natural  soil  was  measured 
after  seedlings  were  exposed  to  25  or  50  applica- 
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tions  of  simulated  rain  of  pH  5.5,  3.5  or  2.5.  Ecto- 
mycorrhizae  were  quantified  as  the  total  number  of 
ectomycorrhizal  tips  per  centimeter,  and  as  the 
number  of  ectomycorrhizal  tips  for  each  morpho- 
type  and  for  Cenococcum  geophilum.  Rain  solu- 
tions were  applied  to  the  soil  alone,  to  foliage  and 
stem  alone,  or  to  entire  potted  seedlings.  Final  soil 
pH  was  linearly  related  to  rain  solution  acidity. 
Lower  base  saturation,  calcium  and  zinc  content, 
and  higher  exchangeable  acidity  were  observed 
after  pH  2.5  treatments  if  the  soil  was  exposed. 
Rain  solutions  and  the  subsequent  changes  in  soil 
characteristics  did  not  affect  the  total  numbers  of 
ectomycorrhizal  tips.  Four  morphotypes  of  ecto- 
mycorrhizae  observed  for  these  seedlings  were  un- 
affected by  simulated  rain.  However,  the  numbers 
of  ectomycorrhizal  tips  formed  by  C.  geophilum 
tended  to  increase  with  rain  solution  acidity  after 
50  applications.  Method  of  rain  deposition  did  not 
affect  ectomycorrhizae,  suggesting  both  plant  and 
soil  mediated  responses  may  favor  certain  myco- 
bionts.  The  results  of  this  study  indicate  that  short- 
term  acidic  deposition  does  not  induce  significant 
changes  in  the  frequency  of  ectomycorrhizae,  but 
higher  numbers  of  C.  geophilum  tips  suggest  there 
may  be  changes  in  the  relative  occurrence  of  spe- 
cific morphotypes  or  fungus  species.  (Author's  ab- 
stract) 
W90-02241 


MORPHOLOGY  OF  CALCITE  CRYSTALS  IN 
HARDWATER  LAKES. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 

Zentralinstitut  fuer  Elektronenphysik. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02248 


MICROBIAL    DECOMPOSITION    OF    PLANT 

DETRITUS   IN   LAKES   (UNTERSUCHUNGEN 

ZUM  MIKROBIELLEN  ABBAU  VON  PFLANZ- 

LICHEM  DETRITUS  IN  SEEN). 

Akademie   der   Wissenschaften    der   DDR,   Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02254 


DISSOLVED  AND  PARTICULATE  TRACE 
METALS  IN  A  WETLAND  OF  INTERNATION- 
AL IMPORTANCE:  LAKE  MIKRI  PRESPA, 
GREECE. 

Athens  Univ.  (Greece).  Inst,  of  Inorganic  and  Ana- 
lytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02262 


HYDROCHEMICAL  AND  ISOTOPIC  STUDY 
OF  THE  GROUNDWATER  OF  THE  BOTU- 
CATU  AQUIFER  IN  SAO  PAULO  STATE 
(ESTUDO  HIDROQUIMICO  E  ISOTOPICO 
DAS  AGUAS  SUBTERRANEAS  DO  AQUIFERO 
BOTUCATU  NO  ESTADO  DE  SAO  PAULO). 
Sao  Paulo  Univ.  (Brazil).  Inst,  de  Geociencias. 
For  primary  bibliographic  entry  see  Field  2F 
W90-02273 


REDUCTION   OF  SULFATE   IN   SEDIMENTS 
OF  THE  ELBE  ESTUARY   (SULFAT-REDUK- 
TION  IN  SEDIMENTEN  DER  TIDEELBE). 
GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02275 


CONCEPT,  DESIGN  AND  EXPERIMENTAL 
EVALUATION  OF  A  RAMANVLIDAR  PO- 
LYCHROMATOR  FOR  SIMULTANEOUS 
REMOTE  MEASUREMENT  OF  CARBON  DI- 
OXIDE AND  WATER  VAPOR  RELATIVE  TO 
OXYGEN  (KONZEPTION,  AUFBAU  UND  EX- 
PERIMENTELLE  ERPORBUNG  EINES  PO- 
LYCHROMATORS  FUER  EIN  RAMAN-LIDAR 
ZUR  SIMULTANEN  FERNMESSUNG  VON 
KOHLENDIOXID  UND  WASSERDAMPF  RE- 
LATIV  ZU  SAUERSTOFF). 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 


For  primary  bibliographic  entry  see  Field  7B. 
W90-02283 


HYDRODYNAMICS  AND  HYDROCHEMICAL 
EVOLUTION  OF  GYPSUM  KARST  AQUIFERS: 
DATA  FROM  THE  EMILIA  ROMAGNA 
REGION. 

Istituto   Italiano  di   Speleologia,   Bologna  (Italy). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02467 


STUDY  ON  ISOTOPES  OF  KARST  WATER 
AND  TRAVERTINE  DEPOSITS  AT  THE 
HUANGLONG  SCENIC  SPOT. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02469 


ABOUT  THE  HYDROGEOLOGICAL  AND  HY- 
DROCHEMICAL BEHAVIOUR  OF  THE  KAR- 
STIC  AREAS  IN  THE  BASQUE  COUNTRY 
(NORTHERN  SPAIN,  EUROPE). 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 

of  Geodynamic. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02477 


RELATIONSHIP  BETWEEN  KARST  AND 
POROUS  AQUIFERS  ON  THE  CHALKIDIKI 
PENINSULA,  GREECE. 

Muenster  Univ.  (Germany,  F.R.).  Dept.  of  Geolo- 
gy and  Paleontology. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02479 


ANALYSIS  OF  TIME-DEPENDENT  FACTORS 
OF  BOSSEA  KARSTIC  SYSTEM  (MARITIME 
ALPS-ITALY). 

Politecnico  di  Torino  (Italy).  Dipt,  di  Georisorse  e 

Territorio. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02481 


ANHYDRITE-DOLOMITE  FORMATION  IN 
THE  UPPER  VALLEY  OF  THE  RIVER  SEC- 
CHIA:  KARST  HYDROGEOLOGY. 

Modena  Univ.  (Italy).  1st.  di  Geologia. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02484 


SEMI-COVERED  KARST  AQUIFERS  IN  THE 
OPHIOLITE  BELT  OF  YUGOSLAV  DINAR- 
IDES. 

Belgrade  Univ.  (Yugoslavia).   Faculty  of  Mining 

and  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02485 


HYDROLOGIC  CONNECTION  BETWEEN 
SPRING  WATER  AND  THE  EVAPORITE  OF 
THE  LOWER  ST.  LOUIS  LIMESTONE,  KARST 
MITCHELL  PLAIN  OF  SOUTHERN  INDIANA. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02491 
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EFFECT  OF  WIND  ON  THE  VERTICAL  CIR- 
CULATION AND  STRATIFICATION  IN  THE 
VOLKERAK  ESTUARY. 

Miami  Univ.,  FL.  Inst,  of  Marine  and  Atmospheric 

Sciences. 

J.  van  de  Kreeke,  and  K.  Robaczewska. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  3,  p  239-253,  June  1989.  11  fig,  5  tab, 

10  ref,  2  append. 

Descriptors:  *Estuaries,  *Water  circulation,  *The 
Netherlands,  *  Water  currents,  *  Saline-freshwater 
interfaces,  *Stratification,  *Wind-driven  currents, 
Density  stratification,  Mathematical  equations, 
Vertical  circulation,  Turbulent  flow,  Tidal  cur- 
rents. 


Estuaries — Group  2L 

In  the  partially  mixed  part  of  the  Volkerak  Estuary 
current  speed  and  salt  concentration  were  meas- 
ured at  several  stations  for  periods  of  13  hours  on 
August  16  and  17,  1977.  The  freshwater  discharge 
on  those  days  and  during  the  preceding  six  months 
was  kept  constant  at  a  rate  of  50  cu  m/s.  A  similar 
set  of  measurements  was  carried  out  on  March  18, 
1980  with  a  constant  freshwater  discharge  of  100 
cu  m/s.  The  vertical  circulation  and  stratification 
were  examined  in  terms  of  the  external  forcings, 
freshwater  discharge  and  wind,  with  special  em- 
phasis on  wind.  The  effect  of  wind  and  longitudi- 
nal density  gradients  on  the  vertical  circulation  and 
stratification  in  the  schematized  channel  was  inves- 
tigated using  a  simplified  form  of  the  two-dimen- 
sional conservation  of  momentum  and  salt  equa- 
tions. Using  observed  values  along  the  axis  of  the 
estuary  a  scaling  analysis  showed  that  in  the  two- 
dimensional  conservation  of  momentum  equation 
the  longitudinal  pressure  gradient  and  horizontal 
turbulent  shear  were  the  dominant  terms,  closely 
followed  by  the  tidal  stress.  In  the  conservation  of 
salt  equation,  the  dominant  terms  were  those  asso- 
ciated with  advective  fluxes  resulting  from  the 
horizontal  and  vertical  tidal  mean  velocities,  a 
horizontal  flux  associated  with  tidal  variations  in 
the  longitudinal  velocity  and  salt  concentration 
and  the  vertical  turbulent  flux.  Comparing  calcu- 
lated and  observed  vertical  circulation  and  stratifi- 
cation it  is  shown  that  wind  mixing  significantly 
increased  the  vertical  exchange  of  Momentum, 
thereby  reducing  the  density-driven  vertical  circu- 
lation (gravitational  circulation)  and  stratification. 
At  the  same  time,  through  the  wind  surface  stress, 
wind  generated  its  own  vertical  circulation  and, 
therefore,  stratification.  It  was  concluded  that  on 
the  days  of  the  measurements  wind  was  as  impor- 
tant as  the  longitudinal  salt  concentration  gradient 
in  forcing  vertical  circulation  and  stratification. 
(Author's  abstract) 
W90-01961 


MINOR  AND  MAJOR  ELEMENTS  IN  SUS- 
PENDED MATTER  IN  THE  RHINE  AND 
MEUSE  RIVERS  AND  ESTUARY. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01962 


IN  SITU  FLUCTUATIONS  OF  OXYGEN  AND 
SULPHIDE  IN  MARINE  MICROBIAL  SEDI- 
MENT ECOSYSTEMS. 

Groningen   Rijksuniversiteit  (Netherlands).   Dept. 

of  Microbiology. 

R.  De  Wit,  H.  M.  Jonkers,  F.  P.  van  den  Ende,  and 

H.  van  Gemerden. 

Netherlands  Journal  of  Sea  Research   NJSRBA, 

Vol  23,  No.  3,  p  271-281,  June  1989.  9  fig,  1  tab,  32 

ref. 

Descriptors:  *Cyanophyta,  *Sulfur  bacteria,  *The 
Netherlands,  "Oxygen  requirements,  "Sulfides, 
Vertical  distribution,  Microcoleus,  Thiocapsa,  Di- 
urnal distribution,  Sulfur  bacteria,  Seasonal  varia- 
tion. 

Laminated  microbial  ecosystems  (microbial  mats) 
on  the  island  of  Schiermonnikoog  (The  Nether- 
lands) were  studied  with  respect  to  variation  in 
oxygen  and  sulfide  profiles,  depth  distributions  of 
photopigments  and  viable  number  and  cell  volume 
of  purple  sulfur  bacteria.  Cyanobacteria  occurred 
in  the  top  2  mm,  the  dominant  species  being  Mi- 
crocoleus chthonoplastes.  The  blooming  of  purple 
sulfur  bacteria  below  the  cyanobacterial  layer  was 
observed  in  autumn,  the  dominant  species  being 
the  immotile  Thiocapsa  roseopersicina.  Cell 
volume  of  this  species  is  indicative  of  its  growth 
rate.  In  situ  measurements  showed  strong  diel  fluc- 
tuations in  oxygen  and  sulfide  profiles.  Frequently, 
cyanobacteria  and  purple  sulfur  bacteria  were  ex- 
posed to  oxygen  during  the  day,  and  to  anoxic 
conditions  at  night.  Sulfide  sometimes  reached  the 
layer  of  the  cyanobacteria.  The  cyanobacteria  and 
the  purple  sulfur  bacteria  are  both  very  well  adapt- 
ed to  these  diel  fluctuations.  In  addition,  strong 
seasonal  variations  were  observed,  whereas  short- 
term  fluctuations  of  oxygen  occurred  due  to 
changing  light-climate  and  rainfall.  (Author's  ab- 
stract) 
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W90-01963 


MICROBIAL  GROWTH  IN  TURBULENT  SUS- 
PENSION AND  ITS  RELATION  TO  MARINE 
AGGREGATE  FORMATION. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Biological  Sciences  Branch. 

D.  K.  Muschenheim,  P.  E.  Kepkay,  and  K 

Kranck. 

Netherlands  Journal  of  Sea   Research   NJSRBA, 

Vol  23,  No.  3,  p  283-292,  June  1989.  8  fig,  1  tab,  49 

ref. 

Descriptors:  'Microbiological  studies,  'Microorga- 
nisms, 'Bacteria,  Organic  carbon,  Aggregates, 
Flocculation,  Glacial  till,  Growth,  Respiration. 

Microbial  growth  and  respiration  responses  to 
seston  of  differing  organic  composition  revealed 
two  different  mechanisms  of  marine  aggregate  for- 
mation: an  almost  immediate  physicochemical  ag- 
gregation of  fine  (<8  microm)  particles  and  a 
longer-term  (48  hrs)  production  of  large,  robust 
aggregates,  mediated  by  bacterial  activity.  Suspen- 
sions of  fine  Spartina  alterniflora  fragments  and  a 
glacial  till  from  Nova  Scotia  were  used  to  stimu- 
late bacterial  and  protozoan  growth  maintained  in 
turbulent  suspension.  Under  high  (6  to  11  mg/cu 
dm)  DOC  concentrations  bacterial  responses  were 
rapid  and,  after  48  hrs,  resulted  in  large,  robust 
flocculated  aggregates.  With  only  the  till  in  sus- 
pension, DOC  levels  were  low  ( <  3  mg/cu  dm)  yet 
the  bacterial  response  was  still  rapid.  Initial  floccu- 
lation due  to  physical  factors  was  evident  in  the 
till-only  experiment  and  was  either  masked  or  not 
important  in  the  high  DOC  experiments.  Bacterial 
respiration  per  cell  was  2  to  3  times  as  high  under 
low  DOC  conditions  as  under  high  DOC  and 
initial  bacterial  attachment  to  particle  surfaces  was 
significantly  higher.  Significant  aggregate  forma- 
tion occurred  after  48  hrs  and  appeared  to  be  due 
to  relict  exudates  from  attached  bacteria,  in  spite  of 
low  numbers  of  attached  bacteria  at  the  time  of 
flocculation.  (Author's  abstract) 
W90-01964 


EARLY  DIAGENESIS  OF  LEAD  IN  LAUREN- 
TIAN  TROUGH  SEDIMENTS. 

Institut  Maurice-Lamontagne,  Mont-Joli  (Quebec). 
For  primary  bibliographic  entry  see  Field  2K. 

W90-01977 


NUMERICAL  ANALYSIS  OF  THE  RESO- 
NANCE POSSIBILITIES  OF  A  HARBOR 
BASIN  OF  VARIABLE  DEPTH  (UNE  ANA- 
LYSE NUMERIQUE  DES  POSSIBILITIES  DE 
RESONANCE  D'UN  BASSIN  PORTUAIRE  DE 
PROFONDEUR  VARIABLE). 
Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-01981 


COMPARISON  OF  UNIVARIATE  AND  MUL- 
TIVARIATE ASPECTS  OF  ESTUARINE  MEIO- 
BENTHIC  COMMUNITY  STRUCTURE. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
M.  C.  Austen,  and  R.  M.  Warwick. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  29,  No.  1,  p  23-42,  Jul  1989.  9  fig,  3  tab,  42  ref, 
append. 

Descriptors:  'Statistics,  'Estuarine  environment, 
'Benthos,  'Distribution  patterns,  'Species  compo- 
sition, Nematodes,  Copepods,  Statistical  methods, 
Comparison  studies. 

In  a  survey  of  ten  sites  in  the  Tamar  estuary  in 
January  1984,  spatial  variability  in  the  species  com- 
position and  structure  of  nematode  and  copepod 
species  assemblages  was  greater  between  sites  over 
a  range  of  1-3  km  than  between  replicates  at  the 
same  site.  Two  aspects  of  meiofauna  community 
structure  were  studied:  (1)  the  multivariate  infor- 
mation: the  identities  of  the  species  or  nematode 
feeding  types  are  retained  and  used  integrally  with 
data  on  abundances  during  the  comparison  of  as- 
semblages using  multivariate  analyses  (multidimen- 


sional scaling  ordination  (MDS))  and  (2)  the  uni- 
variate information:  taxoi.  tity  is  noi  re 
tained  during  comparisons  of  assemblage  structure; 
data  analyzed  includes  numerical  abundances,  spe- 
cies counts  and  diversity.  Multivariate  aspects  of 
species  assemblage  structure  were  closely  correlat- 
ed with  salinity  for  both  copepods  and  nematodes. 
For  nematode  assemblages  sediment  disturbance 
may  also  have  been  important  and  other  unidenti- 
fied factors  have  clear  secondary  effects  on  multi 
variate  copepod  assemblage  structure.  Univariate 
aspects  of  nematode  assemblage  structure  did  not 
appear  to  be  correlated  with  the  salinity  gradient  in 
the  Tamar,  sites  at  the  mouth  and  head  of  the 
estuary  had  a  more  even  nematode  species  distribu- 
tion than  those  in  the  middle  reaches.  Nematode 
univariate  assemblage  structure  may  have  been 
more  strongly  influenced  by  sediment  disturbance 
caused  by  hydrographic  processes,  macrofauna, 
food  resource  availability  or  some  combination  of 
all  three.  Copepod  abundances  and  species  num- 
bers were  variable  but  assemblages  became  more 
dominated  and  less  diverse  with  increasing  dis- 
tance away  from  the  mouth  of  the  estuary.  Data 
from  1984  were  compared  with  data  from  1982 
collected  at  three  of  the  sites.  Persistence  of  assem- 
blage structure  varied  from  site  to  site  and  accord- 
ing to  the  attribute  of  community  structure  under 
consideration.  (Author's  abstract) 
W90-01985 


TRACE  METAL  DISTRIBUTION  IN  SEDI- 
MENTS AND  BENTHIC  FAUNA  OF  HAIFA 
BAY,  ISRAEL. 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Haifa. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-01986 


CHEMICAL  SPECIATION  OF  DISSOLVED 
NICKEL,  COPPER,  VANADIUM  AND  IRON  IN 
LIVERPOOL  BAY,  IRISH  SEA. 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

M.  Nimmo,  C.  M.  G.  van  den  Berg,  and  J.  Brown. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  29,  No.  1,  p  57-74,  Jul  1989.  5  fig,  6  tab,  36  ref. 

Descriptors:  'Water  pollution  sources,  'Nickel, 
'Copper,  'Vanadium,  'Iron,  'Seawater,  'Labora- 
tory methods,  Chemical  speciation,  Water  pollu- 
tion sources,  Chelation,  Pollutant  identification. 

CSV  (cathodic  stripping  voltammetry)  was  used  to 
determine  dissolved  nickel,  copper,  vanadium  and 
iron  in  seawater  samples  collected  from  Liverpool 
Bay  (Irish  Sea).  It  is  shown  that  the  concentrations 
of  the  free  metal  ion  and  of  the  metal  organic 
complexes  can  be  calculated  from  the  CSV-labile 
and  total  dissolved  metal  concentrations.  The 
labile  fraction  consists  of  the  inorganically  com- 
plexed  metal  ions,  and  a  certain  proportion  of  the 
natural  organic-metal  complexes  which  depends  on 
the  relative  stability  of  the  metal  complexes  formed 
with  the  added  chelator  and  with  the  natural  or- 
ganic ligands.  Total  dissolved  metal  concentrations 
were  obtained  after  UV -photolysis  of  acidified 
samples.  Results  from  two  surveys,  carried  out 
during  May  and  September  1985,  clearly  identified 
the  River  Mersey  as  being  a  significant  contributor 
of  both  nickel  and  copper  to  Liverpool  Bay.  The 
dumping  of  sewage  sludge  produced  elevated  lo- 
calized concentrations  for  colloidal  nickel.  Consid- 
erable proportions  of  nickel  (31-41%)  were  found 
to  occur  as  stable  organic  compounds,  whereas 
almost  all  copper  (98-99%)  occurred  in  less  stable 
organic  complexes.  A  smaller  proportion  of  iron 
(18%)  was  found  to  be  bound  by  dissolved  organic 
material.  Organic  complexation  was  generally 
greater  in  September  than  in  May.  The  absence  of 
a  relationship  between  organic  complexation  and 
concentration  of  organic  fluorescent  material  sug- 
gests that  this  material  is  not  a  major  component  of 
the  organic  metal  complexing  material  in  shelf 
waters.  (Author's  abstract) 
W90-01987 


LITTER  PRODUCTION  AND  TURNOVER  OF 
THE  MANGROVE  KANDELIA  CANDEL  (L.) 
DRUCE  IN  A  HONG  KONG  TIDAL  SHRIMP 
POND. 


Hong  Kong  Univ  \>  / 

S   V   l^e. 

Estuarine.   Coastal   and   Shelf  Scienu     I  <.SSI.>}, 

Vol  29,  No.  1,  p  75-87,  Jul  1989.  3  fig,  5  Ub,  40  ref. 

Descriptors     'Mangrove    swamps,    'Aquaculture, 
'Shrimp,  'Hong  Kong,  Productivity,  Lit 
cling  nutrients.  Tidewater 

Production  and  turnover  of  Kandelia  candel  litter 
were  studied  for  2  years  in  a  tidal  shrimp  pond  (10 
ha)  at  the  Mai  Po  Marshes,  tiorthwesi  Hot 
Annual  litter  production  averaged  11.070  t/ha 
(equivalent  to  4  880  x  10  to  the  7th  power  kcal/ha), 
with  wood  and  leaf  materials  contributing,  respec- 
tively, 6.15  and  53.94%  of  the  total.  The  reproduc- 
tive plus  frass  component  contributed  40.60%  of 
the  total  production.  The  mean  standing  litter  bio- 
mass  recorded  during  the  same  period  was  9.587 
+  /-0.556  t/ha  (4.968  x  10  to  the  7th  power  kcal/ 
ha),  with  respective  contributions  by  the  three 
components  of  19.07,  42.26  and  28.65%  Residence 
times  (standing  biomass/production)  of  the  three 
components  were  extraordinarily  long,  estimated 
to  be,  respectively,  980,  300  and  252  days.  Stand  i 
characteristics  of  average  tree  height  and  diameter 
were  good  predictors  of  litter  production  while 
climatic  variables,  especially  rainfall,  could  be  used 
to  predict  the  production  of  various  litter  compc- ! 
nents.  Residence  times  were  related  to  both  inun- , 
dation  frequency  and  crab  (Chiromanthes  spp.) 
consumption.  As  the  Kandelia  candel  stands  were 
located  largely  above  mean  water  level,  There  was 
little  export  of  litter.  The  litter  produced  was  pre- ' 
dominantly  decomposed  or  consumed  by  macro- 
fauna  in  situ,  creating  a  large  energy  sink  which 
was  not  coupled  to  pelagic  secondary  production. 
Traditionally,  operators  of  the  ponds  favor  period- 
ic landscape  restructuring  to  create  a  pattern  of! 
numerous  cross  bunds  of  K.  candel  stands  separat- 
ed by  deep  channels.  From  the  results  of  this  study 
this  management  practice  is  readily  explicable,  as 
such  a  landscape  pattern  would  significantly  in- 
crease the  portion  of  litter  entering  the  aquatic 
sector  of  the  pond.  Landscape  heterogeneity  of  the 
tidal  ponds  probably  also  affects  their  attraction  to 
birds,  in  addition  to  the  regulation  of  bird  popula- 
tions through  food  supply.  It  therefore  seems  more 
appropriate  to  manage  the  nature  reserve  as  a 
dynamic,  rapidly  changing  habitat,  rather  than  to 
'preserve  as  it  is'.  (Shidler-PTT) 
W90-01988 


SULFATE  REDUCTION  AND  THE  FORMA- 
TION OF  35S-LABELED  FES,  FES2,  AND  SOD) 
(ELEMENTAL  SULFUR)  IN  COASTAL 
MARINE  SEDIMENTS. 

Aarhus  Univ.   (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-01993 


GAS  TRANSPORT  FROM  METHANE-SATU- 
RATED, TIDAL  FRESHWATER  AND  WET- 
LAND SEDIMENTS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

J.  P.  Chanton,  C.  S.  Martens,  and  C.  A.  Kelley. 
Limnology  and  Oceanography  LIOCAH,  Vol  34, 
No.  5,  p  807-819,  Jul  1989.  7  fig,  5  tab,  44  ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Methane,  'Estuarine  environment,  'Sediments, 
'Wetlands,  Tidewater,  North  Carolina. 

Variations  in  hydrostatic  pressure  controlled  by 
diurnal  tides  triggered  ebullition  from  subtidal 
freshwater  sediments  dominated  by  methanogene- 
sis  in  the  White  Oak  River  estuary.  North  Caroli- 
na. Pulses  of  gas  consisting  of  50-80%  methane 
were  released  when  the  tidal  cycle  reached  its 
nadir.  In  August,  site-to-site  variations  in  these 
fluxes  ranged  from  60  to  650  ml  (39-425  mg)  CH4/ 
sq  m/day.  At  a  single  site,  ebullition  made  up  50% 
of  the  total  CH4  flux  out  of  the  sediments;  the 
remainder  was  transported  across  the  sediment- 
water  interface  by  molecular  diffusion.  The  sedi- 
mentary gas  bubble  reservoir  varied  seasonally  be- 
tween 2.6  and  14.8  L/cu  m  at  two  White  Oak  sites. 
These  quantities  represented   10-30%  of  the  total 
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sedimentary  CH4  inventory,  the  balance  of  which 
was  dissolved  in  pore  waters.  Methane  shifted  be- 
tween the  two  pools  with  seasonal  changes  in 
temperature  as  bubble  methane  partial  pressure 
maintained  equilibrium  with  dissolved  CH4.  Fac- 
tors controlling  the  composition  of  sedimentary 
gas  bubbles  were  investigated  by  collecting  sam- 
ples from  several  environments.  These  bubbles 
consisted  primarily  of  CH4,  N2,  and  C02.  The 
ratio  of  CH4  to  N2  was  found  to  be  a  useful 
indicator  of  mechanisms  transporting  gases  from 
sediments  and  was  controlled  by  both  the  ebulli- 
tion rate  and  the  presence  of  rooted  emergent 
macrophytes.  (Author's  abstract) 
W90-01994 


EFFECT  OF  LIGHT  AND  TEMPERATURE  ON 
DOC  EXCRETION  BY  PHYTOPLANKTON. 

Bar-Ilan  Univ.,  Ramat-Gan  (Israel).  Dept.  of  Life 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-01995 


HIGH  LONG-TERM  NITRATE  UPTAKE  BY 
OYSTER-POND  MICROALGAE  IN  THE  PRES- 
ENCE OF  HIGH  AMMONIUM  CONCENTRA- 
TIONS. 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Brest. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-02001 


WATER  QUALITY,  SEDIMENTS  AND  THE 
MACROINVERTEBRATE  COMMUNITY  OF 
RESIDENTIAL  CANAL  ESTATES  IN  SOUTH- 
EAST QUEENSLAND,  AUSTRALIA:  A  MULTI- 
VARIATE ANALYSIS. 

Queensland  Dept.  of  Environment,  Conservation 
and  Tourism,  Brisbane  (Australia).  Div.  of  Envi- 
ronment. 
P.  R.  Cosser. 

Water  Research  WATRAG,  Vol.  23,  No  9  p 
1087-1097,  1989.  6  fig,  7  tab,  31  ref. 

Descriptors:  *Urban  hydrology,  *Canals,  ♦Austra- 
lia, 'Aquatic  environment,  *Aquatic  animals,  Ma- 
croinvertebrates,  Statistical  analysis,  Diversity, 
Dissolved  oxygen,  Canal  design,  Aquatic  popula- 
tions, Sulfur,  Sediments. 

The  benthic  macroinvertebrate  fauna,  sediments 
and  water  column  were  monitored  at  monthly 
intervals  for  13  months  at  13  sites  in  the  canal  of 
the  Gold  Coast,  Queensland,  Australia.  A  total  of 
65  taxa  and  4,195  individuals  were  collected.  The 
25  taxa  selected  for  statistical  analysis  comprised 
94.8%  of  the  total  abundance.  Patterns  in  inverte- 
brate distributions  were  analyzed  by  principal 
component  analysis  and  were  related  to  environ- 
mental variables  by  multiple  regression  analysis. 
Two  broad  benthic  community  types  were  defined. 
One  restricted  in  distribution  to  dead  end  locations 
and  characterized  by  low  diversity,  low  species 
richness  and  dominated  by  Minuspio  cirrifera, 
while  the  other  was  distributed  in  connecting 
canals  and  characterized  by  high  species  richness 
and  high  diversity.  The  distribution  of  species,  and 
hence  the  distribution  of  community  types,  was 
related  largely  to  the  quality  of  the  dissolved 
oxygen  environment,  which  was  described  by 
mean  dissolved  oxygen  percentage  saturation, 
standard  deviation  of  saturation  and  mean  percent- 
age sulphur  content  of  sediment.  A  progressive 
transition  between  community  types  resulting  from 
a  deterioration  in  the  quality  of  the  dissolved 
oxygen  environment  was  evident  with  increasing 
distance  from  source  waters  in  both  connecting 
canals  and  dead-end  locations.  Variance  in  commu- 
nity structures  was  also  explained  by  sediment  type 
(grain  size)  to  some  extent.  Sediments  became  finer 
with  a  decrease  in  the  tidal  prism  and  tidal  veloci- 
ty, and  were  finest  at  dead-end  locations.  Results 
suggest  that  residential  canals  should  be  as  short  as 
possible,  and  dead-ends  should  be  avoided  in  order 
to  maintain  good  water  quality.  (Author's  abstract) 
W90-02006 


Williams  (Philip)  and  Associates,  San  Francisco 

CA. 

P.  B.  Williams. 

Regulated     Rivers     Research    and     Management 

RRRMEP,  Vol.  4,  No.  3,  p  285-298,  September/ 

October  1989.  6  fig,  28  ref. 

Descriptors:  "Irrigation  effects,  *Water  quality 
control,  *Water  pollution  control,  *San  Francisco 
Bay,  *Estuaries,  *Water  management,  Diversion 
dams,  Environmental  effects,  Wetlands,  Brackish 
water,  Fresh  water,  Phytoplankton,  Anadromous 
fish. 

The  water  resources  of  California's  Central  Valley 
have  been  intensively  exploited,  particularly  in  the 
last  50  years,  with  the  construction  of  large-scale 
irrigation  systems.  About  half  the  35  cu  km  aver- 
age annual  freshwater  inflow  to  the  estuary  is  now 
diverted,  with  up  to  85%  in  dry  years.  These 
diversions  are  now  having  significant  adverse  ef- 
fects on  the  estuarine  ecosystem  including  substan- 
tial declines  in  the  economically  significant  anadro- 
mous fishery.  At  the  time  the  large  dam  projects  in 
the  watershed  were  designed,  no  consideration  was 
given  to  impacts  on  the  estuary.  Due  to  growing 
recognition  of  these  impacts,  a  set  of  freshwater 
flow  and  salinity  standards  have  been  proposed. 
These  flow  requirements  are  based  on  extensive 
research  on  the  role  of  freshwater  inflow  on  estua- 
rine hydrodynamics  and  on  the  estuarine  ecosys- 
tem. These  requirements  have  three  overlapping 
goals:  (1)  Maximizing  phytoplankton  production- 
the  base  of  the  estuarine  food  chain;  (2)  Protecting 
spawning  and  migration  of  anadromous  fisheries; 
and  (3)  Protecting  brackish  wetlands.  It  is  estimat- 
ed that  meeting  these  standards  to  protect  the 
estuary  would  require  reductions  in  upstream  di- 
versions of  about  40  per  cent.  (Author's  abstract) 
W90-02048 


TIME  SERIES  ANALYSES  OF  SUSPENDED 
SEDIMENT  CONCENTRATIONS  AT  NORTH 
INLET,  SOUTH  CAROLINA. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2J 
W90-02091 


PATTERNS  OF  SEDIMENT  DEPOSITION  IN 
SUBSIDING  COASTAL  SALT  MARSHES,  TER- 
REBONNE BAY,  LOUISIANA:  THE  ROLE  OF 
WINTER  STORMS. 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02092 


UNDERSTANDING  SALT-MARSH  ACCRE- 
TION, SCOLT  HEAD  ISLAND,  NORFOLK, 
ENGLAND. 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-02093 


PATTERNS  OF  SEDIMENT  ACCUMULATION 
IN  THE  TIDAL  MARSHES  OF  MAINE. 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-02094 


ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND.  I.  137CS 
AND  210  PB  TECHNIQUES. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02095 


Estuaries — Group  2L 

ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND.  III.  A  NEW 
SOIL  HORIZON  MARKER  METHOD  FOR 
MEASURING  RECENT  ACCRETION. 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  2J 
W90-02097 


RECENT  ACCRETION  IN  MANGROVE  ECO- 
SYSTEMS  BASED   ON   137   CS   AND  210   PB. 

University  of  Southwestern  Louisiana,  Lafayette. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02098 


ACCRETION  RATES  AND  SEDIMENT  ACCU- 
MULATION IN  RHODE  ISLAND  SALT 
MARSHES. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02099 


MANAGING  FRESHWATER  INFLOW  TO  THE 
SAN  FRANCISCO  BAY  ESTUARY. 


ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND  II.  FELD- 
SPAR MARKER  HORIZON  TECHNIQUE. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02096 


RISING  WATER  LEVELS  AND  THE  FUTURE 
OF  SOUTHEASTERN  LOUISIANA  SWAMP 
FORESTS. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

W.  H.  Conner,  and  M.  Brody. 

Estuaries  ESTUDO,  Vol.   12,  No.  4,  p  318-323 

Dec    1989.   4  fig,   2   tab,   26   ref.   Department   of 

Energy  contract  DE-AC09-76SROO-819. 

Descriptors:  *Wetlands,  'Subsidence,  'Louisiana, 
'Swamps,  'Forests,  'Sea  level,  Water  level.  Model 
studies,  Barataria  watershed,  Verret  watershed 
Watersheds,  FORFLO  model. 

An  important  factor  contributing  to  the  deteriora- 
tion of  wetland  forests  in  Louisiana  is  increasing 
water  levels  resulting  from  eustatic  sea-level  rise 
and  subsidence.  Analysis  of  long-term  water  level 
records  from  the  Barataria  and  Verret  watersheds 
in  southeastern  Louisiana  indicate  an  apparent  sea 
level  rise  of  about  1-m/century,  mainly  the  result 
of  subsidence.  Permanent  study  plots  were  estab- 
lished in  cypress-tupelo  stands  in  these  two  water- 
sheds. The  tree,  water  level,  and  subsidence  data 
collected  in  these  plots  were  entered  into  the  U.S. 
Fish  and  Wildlife  Service's  FORFLO  bottomland 
hardwood  succession  model  to  determine  the  long- 
term  effects  of  rising  water  levels  on  forest  struc- 
ture. Analysis  were  made  of  50-100  years  for  a 
cypress-tupelo  swamp  site  in  each  basin  and  a 
bottomland  hardwood  ridge  in  the  Verret  water- 
shed. As  flooding  increased,  less  flood  tolerant 
species  were  replaced  by  cypress-tupelo  within  50 
years.  As  flooding  continued,  the  sites  start  to 
become  nonforested.  From  the  test  analysis,  the 
FORFLO  model  seems  to  be  an  excellent  tool  for 
predicting  long-term  changes  in  the  swamp  habitat 
of  south  Louisiana.  (Author's  abstract) 
W9O-021OO 


ESTUARINE       ECOLOGY       OF       PHENAN- 
THRENE-DEGRADING  BACTERIA. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02137 


UNUSUAL  MARINE  EROSION  IN  SAN  DIEGO 
COUNTY  FROM  A  SINGLE  STORM. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-02138 


ECOLOGY  OF  UNDERSTORY  KELP  ENVI- 
RONMENTS: I.  EFFECTS  OF  KELPS  ON 
FLOW  AND  PARTICLE  TRANSPORT  NEAR 
THE  BOTTOM. 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
J.  E.  Eckman,  D.  O.  Duggins,  and  A.  T.  Sewell. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  129,  No.  2,  p  173-187,  August 
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22,  1989.  5  fig,  3  tab,  44  ref,  append. 

Descriptors:  *Sediment  transport,  'Kelps,  •Partic- 
ulate matter,  'Suspended  solids,  'Ecological  ef- 
fects,   Deposition,    Aquatic   animals,    Hydrodyna- 


Because  of  their  likely  ecological  importance,  the 
effects  of  understory  kelps  on  fluid  and  particulate 
transport  near  the  bottom  were  assessed  in  waters 
of  the  San  Juan  Archipelago,  Washington.  Rela- 
tive to  more  exposed  rocky  substrata  at  identical 
depths,  bottoms  beneath  kelp  canopies  were  ex- 
posed to  weak  fluid  transport  and  were  character- 
ized by  greater  rates  of  deposition  of  particulates. 
A  tracer  particle  experiment  demonstrated  that 
kelps  inhibited  transport  of  suspended  particles 
from  the  overlying  water  column  to  the  bottom. 
Thus,  the  higher  rates  of  particulate  deposition 
beneath  kelp  canopies  probably  were  caused  by 
longer  particle  residence  times  and  higher  prob- 
abilities of  particulate  redeposition  beneath  cano- 
pies and  not  by  higher  rates  of  particle  import. 
These  hydrodynamic  effects  may  play  important 
roles  in  the  ecology  of  animals  that  inhabit  under- 
story kelp  environments.  We  propose  several  po- 
tential effects  of  flow  modification  by  kelps  on 
larval  recruitment  and  dispersal  and  growth  of 
suspension-feeders.  (Author's  abstract) 
W90-02147 


BREEDING-SEASON  HABITAT  USE  BY 
STICKLEBACKS  (PISCES:  GASTEROSTEIDAE) 
AT  ISLE  VERTE,  QUEBEC. 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02170 


CONCENTRATION,  OXIDATION  STATE,  AND 
PARTICULATE  FLUX  OF  URANIUM  IN  THE 
BLACK  SEA. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-02172 


TRANSFORMATIONS  OF  SULFUR  COM- 
POUNDS IN  MARSH-FLAT  SEDIMENTS. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

K.  T.  Swider,  and  J.  E.  Mackin. 

Geochimica  et  Cosmochimica  GCACAK,  Vol.  53, 

No.  9,  p  2311-2323,  September  1989.  16  fig,  2  tab, 

79  ref.  ACSPRF  grant  15887-G2  and  NSF  grant 

OCE-8711505. 

Descriptors:  'Salt  marshes,  'Mud  flats,  'Intertidal 
areas,  'Sediments,  'Interstitial  water,  'Geochemis- 
try, 'Sulfur  cycle,  'Iron,  Sulfides,  Hydrogen  sul- 
fide, Sulfates,  Pyrite,  Flax  Pond,  Long  Island, 
New  York. 

Measurements  were  made  in  mud-flat  sediments 
from  Flax  Pond  salt  marsh  to  characterize  the  rates 
and  mechanisms  of  sulfur  cycling  in  an  organic- 
rich  coastal  marine  environment.  Approximately 
13  mmol/sq  m  of  reduced  sulfur  are  generated 
annually  in  the  mud  flat  and  the  dominant  solid- 
phase  product  is  pyrite.  Ion  activity  products  in- 
volving dissolved  Fe  and  sulfide  species  indicate 
approximate  saturation  with  respect  to  metastable 
iron  sulfide  phases,  showing  that  pyrite  is  not  likely 
to  be  the  first-formed  Fe-bearing  sulfide.  Compari- 
son of  H2S  vs.  sulfate  relationships  in  anoxic  incu- 
bation experiments  with  those  occurring  in  the 
undisturbed  sediment  permits  evaluation  of  possi- 
ble mechanisms  involved  in  the  transformation  of 
metastable  iron  monosulfides  to  pyrite.  Oxidants 
(e.g.  Mn02)  that  are  introduced  into  the  surface 
sediment,  either  by  animal  activity  or  physical 
events,  are  apparently  necessary  to  cause  major 
oxidation  of  FeS  and  H2S  to  pyrite  and  sulfate. 
Solid-phase  sulfur  analyses  and  net  H2S  accumula- 
tion in  sediment  pore  waters  are  consistent  with 
major  sulfide  oxidation,  indicating  that  approxi- 
mately 95%  of  the  sulfide  generated  in  the  mud  flat 
is  reoxidized  to  sulfate  and  roughly  half  of  this 
oxidation  involves  dissolved  sulfide  The  major 
factors  limiting  reduced  sulfur  burial  are  physical 


and  biological  disturbances  and  a  low  abundance 
of  reactive   solid-phase  iron   (2   wt%)    (Author's 
abstract) 
W90-02174 


MOVEMENT  OF  PHOSPHATE  IN  A  CATCH- 
MENT WITH  A  SHALLOW  EPHEMERAL 
WATER  TABLE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02181 


DECAY  TIMES  OF  ORGANIC  CARBON  IN  SE- 
DIMENTED  DETRITUS  IN  A  MACROTIDAL 
ESTUARY. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Dept.  of  Fisheries  and  Oceans. 

B.  T.  Hargrave,  and  G.  A.  Phillips. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

56,  No.  3,  p  271-279,  August  24,  1989.  4  fig,  2  tab, 

36  ref. 

Descriptors:  'Estuaries,  'Intertidal  areas,  'Decom- 
posing organic  matter,  Detritus,  Respiration, 
Oxygen,  Carbon  dioxide,  Chlorophyll  a,  Seasonal 
variation,  Bay  of  Fundy,  Canada. 

Respiration  rates  of  particulate  matter,  collected  in 
sediment  traps  placed  1  m  above  the  sediment 
during  tidal  cover  at  an  intertidal  site  on  the  upper 
Bay  of  Fundy,  Canada,  were  calculated  from 
oxygen  and  carbon  dioxide  fluxes.  Values  de- 
creased from  6  microgram  C/g  dry  wt/hr  during 
mid-summer  to  <0.5  microgram  C/g  dry  wt/hr  in 
winter.  Rates  were  positively  correlated  with  sea- 
sonal changes  in  temperature  with  a  coefficient 
equivalent  to  a  Q10  of  2  and  with  chlorophyll  a  in 
settled  material.  The  ratio  of  total  organic  C  in 
detritus  to  daily  respiration  gave  first-order  decay 
constants  (k)  of  2-5/yr  during  summer  and  0.3-1.3/ 
yr  during  winter.  Equivalent  95%  decay  times  (3/ 
k)  were  200-500  d  and  800-3800  d,  respectively. 
Respiration  of  labile  organic  C  was  calculated 
from  organic  C  exceeding  the  seasonal  minimum 
(0.8%  dry  weight)  and  chlorophyll  a  content. 
Lower  decay  times  (20-40  d)  during  the  summer 
coincided  with  low  labile  organic  Cxhlorophyll  a 
ratios  (30-50)  indicative  of  freshly  produced  organ- 
ic matter.  (Author's  abstract) 
W90-02209 


GRAZING  AND  SEDIMENTATION  OF  ICE 
ALGAE  DURING  AND  IMMEDIATELY  AFTER 
A  BLOOM  AT  THE  ICE-WATER  INTERFACE. 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
C.  Tremblay,  J.  A.  Runge,  and  L.  Legendre. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
56,  No.  3,  p  291-300,  August  24,  1989.  7  fig,  4  tab, 
52  ref. 

Descriptors:  'Eutrophication,  'Ice-water  inter- 
faces, 'Algae,  'Eutrophication,  'Arctic,  Polar  re- 
gions, Sedimentation,  Chlorophyll  a,  Phaeopig- 
ments,  Hudson  Bay,  Canada. 

Sinking  of  pigmented  particulate  matter  during  and 
immediately  after  an  ice  algal  bloom  was  studied  in 
southeastern  Hudson  Bay  at  a  45  m  deep  station, 
using  consecutive  short-term  deployments  of  sedi- 
ment traps  30  m  below  the  undersurface  of  the  ice. 
Cell  sinking  and  grazing  by  herbivores  were  as- 
sessed by  measuring  the  vertical  fluxes  of  chloro- 
phyll a  and  phaeopigments.  There  were  2  peaks  of 
cell  sedimentation,  a  minor  one  during  the  first  half 
of  the  bloom  (mid-April)  and  a  major  one  at  the 
end  of  the  bloom  (mid-May);  both  were  related  to 
atmospheric  warming  events.  The  fluxes  of  both 
phaeopigments  and  fecal  pellets  (mainly  from  large 
herbivores)  increased  at  the  end  of  the  bloom  as  ice 
algae  were  released  from  the  ice  environment.  The 
total  export  of  ice  algae  to  the  benthos  (sinking 
cells  +  fecal  pellets)  was  estimated  to  be  about 
20%  of  the  ice  algal  production  during  the  meas- 
urement period.  A  large  proportion  of  ice  algal 
production  (about  30%)  was  still  suspended  in  the 
upper  water  column  at  the  end  of  the  sampling 
season.  The  fate  of  the  remaining  50%  is  not 
known,  but  it  is  hypothesized  that  a  significant 
fraction  was  retained  in  the  pelagic  environment. 
(Author's  abstract) 


W00 -022 10 


RELATIONSHIPS  BETWEEN  JiAfTERlA 
PHYTOPLANKTON  AND  PABTK  r  i.vn    OH 

GANIC  CARBON  in  (hi  |  pi'j  k  si  law. 
REM  E  ESTUARY. 

Institut  Maunce-Lamontagne,  Mont-Joh  (Quebec). 
J   Painchaud,  and  J.-C.  Thernault 
Marine  Ecology  Progress  Series  MESEDT,  Vol 
56,  No.  3,  p  301-311,  August  24,  1989.  3  fig,  5  tab, 
60  ref. 

Descriptors.  'Estuaries,  'Aquatic  bacteria,  *Phy- 
toplankton,  *St  Lawrence  Estuary.  'Particulate 
matter,  'Organic  carbon,  Chlorophyll,  Photosyn- 
thesis, Salinity. 

The  relationships  between  bacterial  and  phyto- 
plankton  variables,  and  particulate  organic  carbon 
(POC),  were  examined  along  a  longitudinal  tran- 
sect in  the  St.  Lawrence  Estuary  Free  bacteria, 
bacterial  biomass  and  heterotrophic  activity  de- 
creased in  a  seaward  direction,  whereas  chloro- 
phyll, phytoplankton  biomass  and  photosynthetic 
activity  had  minimum  values  in  the  mid-estuanne 
region.  Values  of  POC  and  attached  bacteria  were 
highest  at  the  upper  limit  of  the  salinity  intrusion, 
in  the  zone  of  maximum  turbidity  Free  bacteria 
predominated  largely  over  attached  bacteria, 
which  were  probably  of  benthic  origin.  It  is  hy- 
pothesized that  free  and  attached  bacteria  formed  2 
distinct,  independent  communities.  Correlation 
analysis  showed  that,  in  general,  bacterial  and  phy- 
toplankton variables  were  highly  correlated  and 
that  these  variables  were  linked  to  salinity.  The 
effect  of  salinity  on  these  correlations  was  con- 
trolled using  partial  correlation  analysis  and  the 
results  showed  that  only  attached  bacteria  of  the 
maximum  turbidity  zone  were  significantly  corre- 
lated with  chlorophyll  and  POC  concentrations. 
Elsewhere,  phytoplankton  and  bacterial  variables 
were  not  correlated.  Careful  examination  revealed 
that  bacterial  biomass  largely  exceeded  that  of 
phytoplankton  everywhere,  except  at  the  most  sea- 
ward station,  where  coastal  rather  than  estuarine 
conditions  prevailed.  This  study  thus  suggests  that 
phytoplankton  and  POC  did  not  to  a  large  extent 
determine  bacterial  distribution  in  the  Upper  St. 
Lawrence  Estuary  and  that  bacteria  may  have  a 
relatively  important  trophic  role  in  this  system. 
(Author's  abstract) 
W90-02211 


DETERMINATION  OF  MOLYBDENUM  IN  ES- 
TUARINE WATERS  USING  CATHODIC 
STRIPPING  VOLTAMMETRY. 

Liverpool   Univ.   (England).   Oceanography  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02212 


STEROID  ALCOHOLS  AND  KETONES  IN 
COASTAL  WATERS  OF  THE  WESTERN  MED- 
ITERRANEAN: SOURCES  AND  SEASONAL 
VARIABILITY. 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain).  Dept.  of  Environmental  Chemistry. 

J.  M.  Bayona,  A.  Farran,  and  J.  Albaiges. 

Marine  Chemistry  MRCHBD,  Vol.  27,  No.  1-2,  p 

79-104,    September    1989.    6   fig,    7    tab,    73   ref, 

append. 

Descriptors:  'Biochemistry,  'Biogeochemistry, 
'Steroids,  'Seawater,  'Mediterranean  Sea,  'Phy- 
toplankton, Biomarkers,  Algae,  Dinoflagellates, 
Particulate  organic  matter.  Coastal  waters,  Season- 
al variation,  Fecal  pollution. 

A  total  of  36  sterols  (stenols  and  stanols)  and  17 
sterones  (stenones  and  stanones)  were  identified  in 
the  particulate  organic  matter  (POM)  of  surface 
seawater  from  the  western  Mediterranean  in  the 
vicinity  of  the  Ebro  river  mouth.  Concentrations 
of  particulate  sterols  ranged  from  0.6-4.8  micro- 
gram/1 in  the  delta  bays  and  from  0.07-1.1  micro- 
gram/1 in  the  open  sea  transects.  Sterones  were 
present  at  one  order  of  magnitude  lower.  Both  the 
concentrations  and  the  compositions  of  steroidal 
components  were  seasonally  dependent,  reflecting 
changes  in  the  phytoplanktonic  population,  in  the 
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sense  that  diatom  biomarkers  (delta-5,delta-5,22 
and  delta-5,24(28)-stenols,  and  delta-4-stenones) 
were  the  major  components  during  marine  fertile 
periods  (spring  and  fall),  whereas  dinoflagellate 
markers  (4-alpha-methylstanols  and  4-alpha-meth- 
ylstanones)  predominated  during  the  lowest  pro- 
ductivity periods  (summer  and  winter).  Based  on 
spectral  data  4-alpha-methylcholest-7-en-3-beta-ol, 
4-alpha,23,24-trimethylcholest-7-en-3-beta-ol,  4- 
alpha-methyl-5-beta(H)-cholestan-3-beta-ol  and  24- 
methylcholesta-4,24(28)-dien-3-one  were  identified 
for  the  first  time  in  seawater  particles.  Some  of 
these  are  proposed  as  biomarkers  of  the  dinoflagel- 
late contribution  to  POM  in  seawater.  In  addition, 
the  occurrence  of  red  algae  in  the  river  bays  in 
spring  is  suggested  by  steroidal  biomarkers  (i.e. 
cholesta-5,24(25)-dien-3-beta-ol).  Fecal  pollution 
was  detected,  according  to  the  5-beta-steroids  dis- 
tribution, near  the  Ebro  river  mouth  and  Tarra- 
gona. (Author's  abstract) 
W90-02213 


HYDROGRAPHIC  AND  PLANKTONIC  VARI- 
ABILITY IN  THE  SARONIKOS  GULF. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  5C. 

W9O-02222 


EUTROPHICATION     AND     RED     TIDE     IN 
AEGEAN  COASTAL  WATERS. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02223 


MODELLING  LIGHT  DISTRIBUTION 

WITHIN  THE  CANOPY  OF  THE  MARSH 
GRASS  SPARTINA  ALTERNIFLORA  AS  A 
FUNCTION  OF  CANOPY  BIOMASS  AND 
SOLAR  ANGLE. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H 
W90-02227 


IMPACT  OF  INDUSTRIAL  AND  MINE  DRAIN- 
AGE WASTES  ON  THE  HEAVY  METAL  DIS- 
TRIBUTION IN  THE  DRAINAGE  BASIN  AND 
ESTUARY  OF  THE  SADO  RIVER  (PORTU- 
GAL). 

Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
For  primary  bibliographic  entry  see  Field  5B 
W90-02239 


TURBIDITY  PATTERNS  IN  THE  DELTA 
WATERS  OF  SOUTHWEST  NETHERLANDS 
ON  THEMATIC  MAPPER  (TM)  AND  MULTI- 
SPECTRAL  SCANNERS  (MSS)  SATELLITE 
IMAGES  (TROEBLHEIDSPATRONEN  IN  DE 
DELTA  WATEREN  VAN  ZW  NEDERLAND  OP 
TM  EN  MSS  SATELLIETBEELDEN). 
Begeleidingscommissie  Remote  Sensing,  Delft 
(Netherlands). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02269 


REDUCTION  OF  SULFATE  IN  SEDIMENTS 
OF  THE  ELBE  ESTUARY  (SULFAT-REDUK- 
TION  IN  SEDIMENTEN  DER  TIDEELBE). 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
H.  Tiedemann,  and  R.  D.  Wilken. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-753776/ 
GAR.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  GKSS-87/E/53,  1987.  35p,  14  fig,  5 
tab,  46  ref.  English  summary. 

Descriptors:  *Elbe  River,  *Estuaries,  'Marine 
sediments,  'Sulfates,  West  Germany,  Isotope  trac- 
ers, Sulfate  reduction,  Depth,  Temperature. 

From  autumn  1984  to  summer  1985  sulfate  reduc- 
tion rates  were  measured  at  three  sampling  loca- 
tions in  the  tidally  influenced  Elbe  river  (Oortka- 
ten,  Muehlenberger  Loch,  Neufelder  Watt),  using 


the  S35  technique.  The  average  water  discharge 
was  approximately  750cu  m/s.  The  sulfate  reduc- 
tion rates  were  measured  at  different  depths  (every 
2  cm).  The  reduction  was  normal  at  first  (depend- 
ing on  the  temperature  of  the  sample)  in  the  first 
two  cm;  although  two  zones  of  higher  rates  were 
often  found  down  to  a  depth  of  35  cm.  Reduction 
occurred  not  only  in  the  temperature  range  of  15- 
20  C,  but  also  down  to  temperatures  of  4  C  (more 
than  100  nmol  S04(2-)/cc/day).  (Author's  ab- 
stract) 
W90-02275 


INVESTIGATIONS  OF  BIOLOGICAL  MEAS- 
URES FOR  RESTORATION  OF  OIL  POLLUT- 
ED TIDAL  FLATS  (UNTERSUCHUNGEN  MIT 
DEM  ZIEL  DES  VORSCHLAGS  BIOLO- 
GISCHER  MASSNAHMEN  BEI  OELVERSCH- 
MUTZUNGEN  DER  WATTOBERFLAECHE). 
Oldenburg  Univ.  (Germany,  F.R.).  Inst,  fuer 
Chemie  und  Biologie  des  Meeres. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02281 


COASTAL   POLLUTION-AESTHETICS    AND/ 
OR  HEALTH. 

Coastal  Antipollution  League,  Ltd. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02321 


SEWAGE   SLUDGE   DISPOSAL   AT   SEA -OP- 
TIONS AND  MANAGEMENT. 

Ministry    of    Agriculture,    Fisheries    and    Food, 

London  (England). 

For  primary  bibliographic  entry  see  Field  5E. 

W90-02325 


TIDAL  MODELS. 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 
I.  B.  Mota  Oliveira. 

IN:  Recent  Advances  in  Hydraulic  Physical  Mod- 
elling. Kluwer  Academic  Publishers,  Dordrecht, 
The  Netherlands.  Series  E:  Applied  Sciences- 
Volume  165,  1989.  p  257-302,  16  fig,  4  ref. 

Descriptors:  *Oil  dispersants,  *Dispersants, 
*Model  studies,  Tidal  hydraulics,  Tidal  models, 
♦Hydraulic  models,  Tidal  currents,  Physical 
models,  Tides,  Estuaries,  Coastal  waters,  Lagoons, 
Portugal,  Uruguay,  Model  studies,  Mathematical 
studies. 

In  both  estuaries  and  coastal  shallow  zones,  the 
tide,  through  its  associated  currents,  is  a  dominant 
factor  in  the  maintenance  of  natural  channels,  in 
the  situation  of  artificial  canals,  in  their  navigabil- 
ity, and  sometimes,  in  the  safety  conditions  of 
moored  ships.  Very  often  tidal  models  concern  a 
large  area  because  it  reproduces  the  whole  area  of 
an  estuary  and  the  maritime  zone  adjacent  to  its 
entrance.  Even  when  it  only  reproduces  a  limited 
section  of  the  estuary,  or  a  small  portion  of  the 
coastal  zone,  the  area  occupied  in  the  laboratory  is 
very  important,  and  so  the  choice  of  the  horizontal 
linear  scale  becomes  very  often  the  first  problem  to 
be  solved  according  to  the  space  available,  that  is 
to  say,  the  economics  of  the  physical  model.  This 
aspect  is  peculiar  to  the  tidal  model,  but  in  other 
aspects  the  tidal  model  has  a  lot  in  common  with 
other  physical  models  (i.e.,  those  of  rivers  with 
fixed  or  movable  beds).  The  laws  that  govern 
simulation  of  the  tidal  flow  in  a  physical  model 
(with  a  fixed  or  a  movable  bed)  are  not  very 
different  from  those  concerning  the  steady  flow. 
With  recent  advances  in  tidal  physical  models, 
greater  attention  is  given  to  the  processes  of  their 
automatic  control  (specifically,  tide  generation, 
and  data  acquisition  and  analysis).  Case  studies  of 
tidal  models  are  presented  for  Portugal  and  Uru- 
guay. (See  also  W90-02358)  (Lantz-PTT) 
W90-02364 


EFFICIENT  PROGRAM  FOR  SIMULTANE- 
OUS PREDICTION  OF  HURRICANE  STORM 
TIDE,  BEACH  EROSION,  AND  WAVE  EF- 
FECTS. 

Greenhorne   and  O'Mara,   Inc.,   Greenbelt,   MD. 


S.  J.  Siah,  B.  E.  Herchenroder,  and  C.  D.  Miller. 
IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  288-301,  4  fig,  15 
ref. 

Descriptors:  *Flood  forecasting,  *Storm  tides, 
♦Beach  erosion,  *Wave  action,  Simulation  analysis, 
Wave  height,  Wave  pile-up,  Wave  runup,  Physical 
properties,  Storms,  Storm  surges,  Floods. 

A  series  of  stand-alone  programs  simulating  the 
storm-related  effects  of  storm  tide,  wave  heights, 
wave  setup,  beach  erosion,  and  wave  runup  were 
combined  into  a  single  program  with  the  objective 
of  producing  a  reasonably  accurate  operational 
forecast  tool.  Preliminary  results  indicate  that 
there  is  a  sensitive  interplay  and  dependency 
among  the  various  physical  phenomena.  This  is 
especially  true  of  wave  runup  which  responds  to 
subtle  changes  in  storm  tide,  bottom  profiles,  and 
incident  wave  conditions.  It  is  evident  that  the 
magnitude  and  duration  of  the  storm  impacts  are 
site-specific  and  storm-specific  and  that  further  ex- 
ploration of  these  relationships  will  have  to  be 
undertaken  before  general  rules  can  be  established. 
Storm  surge  calculations,  in  a  strict  sense,  apply  to 
the  open  coast  only;  the  modification  of  the  surge 
as  it  propagates  overland  or  within  embayments 
(intracoastal  waterways,  rivers,  bays,  etc.)  is  not 
considered.  It  is  possible,  though,  to  incorporate  a 
spatial  growth  or  decay  factor  to  artificially  ac- 
commodate an  inland  enhancement  or  attenuation 
of  the  storm  tide.  (See  also  W90-02368)  (Fish-PTT) 
W90-02404 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3C.  Use  Of  Water  Of  Impaired 
Quality 


YIELD  AND  PLANT  NUTRIENT  CONTENT  OF 
VEGETABLES  TRICKLE-IRRIGATED  WITH 
MUNICIPAL  WASTEWATER. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-02230 


INNOVATION  AND  ENVIRONMENTAL  PRO- 
TECTION IN  PLANTS  OF  THE  TEXTILE  FIN- 
ISHING INDUSTRY:  RESULTS  OF  A  POSTAL 
INQUIRY  (INNOVATION  UND  UMWELTS- 
CHUTZ  IN  BETRIEBEND  DER  TEXTILVER- 
EDLUNGSINDUSTRIE:  ERGEBNISSE  EINER 
POSTALISCHEN  BEFRAGUNG). 
For  primary  bibliographic  entry  see  Field  6D 
W90-02284 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

DEVELOPMENT  OF  A  RESIDENTIAL  WATER 
CONSERVATION  DEMONSTRATION 

MODULE. 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

J.  K.  Koelliker,  and  B.  M.  McEnroe. 
Kansas  Water  Resources  Research  Institute  Con- 
tribution No.  249,  September  1985.  21p,  2  fig,  7 
tab,  8  ref,  diskette.  Kansas  Water  Resources  Re- 
search Institute  Project  G907-22. 

Descriptors:  *Water  conservation,  'Domestic 
water,  'Computer  programs,  Costs,  Economic  as- 
pects, Water  demand,  Water  use,  Kansas. 

Residential  water  conservation  is  becoming  in- 
creasingly important  as  water  demands  and  costs 
increase,  and  existing  supplies  become  less  ade- 
quate. Conservation  should  be  viewed  as  an  alter- 
native  to   developing   new   water   supplies   since 
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water  conserved  from  existing  supplies  can  be 
made  available  to  new  users.  A  microcomputer 
program  was  written  lhat  analyzes  a  person's 
water  habits  and  provides  quantitative  information 
on  potential  water  savings  and  the  corresponding 
financial  benefits.  The  program  asks  the  user  ques- 
tions about  Ins  source  of  water,  type  of  energy  to 
heat  water,  marginal  cost  of  water  and  energy,  and 
water  use  habits.  From  this  information  the  pro- 
gram computes  the  amount  of  water  used  per  year 
for  various  functions,  compares  these  with  national 
average  values,  and  then  reports  the  potential 
annual  savings  of  water  and  dollars.  The  program 
provides  a  printed  copy  of  the  results  which  con- 
tains recommendations  for  conservation  and  the 
estimated  annual  dollar  savings  for  each  recom- 
mendation. Twenty-five  people  completed  the  pro- 
gram to  check  the  program's  integrity  and  to  gen- 
erate a  set  of  data  that  could  be  used  to  determine 
the  potential  water  savings  suggested  by  the  pro- 
gram. Average  estimated  potential  water  conserva- 
tion was  24%  of  total  water  and  32%  of  hot  water 
if  all  recommendations  were  followed.  Estimated 
annual  dollar  savings  from  less  energy  use  were 
$70,  $21,  and  $27  per  person  with  water  heated  by 
electricity,  natural  gas,  and  propane,  respectively. 
This  program  represents  a  first  step  in  water  con- 
servation. It  provides  incentives  to  modify  water 
use  habits  to  effect  water  savings.  An  additional 
educational  microcomputer  program  should  be  de- 
veloped to  provide  information  on  cost-effective 
physical  changes  within  the  residence  that  can 
reduce  water  use  to  well  below  the  national  aver- 
age. (Lantz-PTT) 
W90-02309 


3F.  Conservation  In  Agriculture 


STRATEGIES  FOR  AGRICULTURE. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 

Energy  and  Natural  Resources  Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W90-02133 


EXPONENTIAL  POLYNOMIAL  MODEL 
(EPM)  OF  YIELD  FORECASTING  FOR 
SPRING  WHEAT  BASED  ON  METEOROLOGI- 
CAL FACTORS  AND  PHENOPHASE. 

Akademia  Rolnicza,  Wroclaw  (Poland).  Faculty  of 

Land  Reclamation  and  Improvement. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-02226 


EFFECT  OF  IRRIGATION  ON  SALT  AND 
SODIUM  CONTENT  OF  SALT  AFFECTED 
SOILS  IN  CENTRAL  NEBRASKA. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
D.  T.  Lewis,  and  K.  Z.  Al  Janabi. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol  20,  No.  11-12,  p  1219-1229,  July 
1989.  3  fig,  2  tab,  16  ref. 

Descriptors:  "Irrigation  effects,  *Saline  soils, 
•Sodium,  'Soil  properties,  Soil  horizons,  Water 
quality,  Platte  River  floodplain,  Nebraska,  Pas- 
tures, Cultivated  lands,  Leaching. 

The  effect  of  irrigation  water  of  good  quality  on 
the  salt  and  sodium  content  of  some  Halaquepts  on 
the  floodplain  of  the  Platte  River  in  Central  Ne- 
braska was  determined.  The  study  compared  salts 
and  sodium  concentrations  in  A  and  B  horizons  of 
adjacent  soils  in  three  fields  within  a  single  delinea- 
tion of  a  map  unit.  Land  uses  were  long  term 
irrigation,  recent  introduction  to  irrigation,  and 
permanent  pasture  that  had  never  been  cultivated 
or  irrigated.  The  presence  of  a  salt  crust  on  the 
surface  of  the  field  that  had  been  irrigated  for  some 
time  led  the  farm  operator  to  believe  that  irrigation 
was  increasing  salt  problems  within  the  field.  The 
objective  of  the  study  was  to  determine  whether  or 
not  this  was  true.  Salt  content,  sodium  absorption 
ratio,  and  exchangeable  sodium  values  were  not 
greater  in  the  irrigated  field  than  in  the  permanent 
pasture.  Salt  contents  of  A  horizons  were  the  same 
in  all  fields,  whereas  B  horizon  salt  content  tended 
to  be  lower  where  both  long  and  short  term  irriga- 
tion had  been  practiced.  Sodium  absorption  ratios 
and  exchangeable  sodium  percentages  followed  the 


same  pattern  as  that  of  soluble  salts  Irrigation  with 
water  of  good  quality  appeared  to  be  decreasing 
both  salt  and  sodium  content  oilg.  (Au- 

l hoi's  abstract) 
W90-02228 


WATER   USE  AND  WATER-LSI.  II  III  II. \<  V 
OF  PERENNIAL  RYEGRASS  SWARDS  AS  A I 
FECTED  BY  THE  HEIGHT  AND  FSEQUEN<  V 
OF  CUTTING  AND  SEED  RATE. 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
R.  Cox,  T.  W.  Parr,  and  R.  A.  Plant. 
Grass  and  Forage  Science  OFSCDW,  Vol  43,  No 
1,   p   97-104,   March    1988.   4   fig,    5   tab,   23   ref. 

Descriptors:  'Water  use  efficiency,  'Crop  yield, 
•Water  use,  *Soil  water,  Grasses,  Evapotranspira- 
tion,  Lawns,  Forages,  Biomass,  Water  conserva- 
tion. 

The  effects  of  cutting  height  (20  and  44  mm), 
frequency  (once  every  2  weeks  April-September 
inclusive  and  twice  a  year)  and  seed  rate  250  and 
20  kg/ha)  on  the  water  use  and  herbage  yield  of 
perennial  ryegrass  swards,  for  3  years  after  sowing, 
were  compared.  Frequent  cutting  and  a  low  cut- 
ting height  reduced  water  use  in  the  first  year  only. 
In  later  years  infrequent  cutting  led  to  higher 
yields  and  higher  water-use  efficiencies,  but  did 
not  affect  total  water  use  or  the  shape  of  the  soil 
water  profile.  Seed  rate  influenced  sward  composi- 
tion and  the  pattern  of  water  use,  but  not  total 
water  use.  The  swards  from  the  low  seed  rate  had 
a  lower  stubble  biomass  and  tiller  density,  and 
extracted  relatively  more  water  at  depths  of  75  and 
85  cm  and  less  at  depths  of  15  and  35  cm,  than  the 
swards  derived  from  the  high  seed  rate.  The  ratio 
of  actuahpotential  evapotranspiration  was  reduced 
as  the  soil  water  deficit  increased  and  was  lowest 
in  the  summer  after  a  dry  spring.  Cutting  height 
and  frequency  during  summer  were  shown  not  to 
be  effective  methods  of  either  conserving  water  or 
manipulating  the  effective  rooting  depth  of  an  es- 
tablished sward.  (Author's  abstract) 
W90-02229 


EFFECTS  OF  AGRICULTURAL  WATER 
TABLE  MANAGEMENT  ON  DRAINAGE 
WATER  QUALITY. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-02311 


GROUND  WATER  FOR  SMALL  SCALE  IRRI- 
GATION IN  MINIKARSTIC  LIMESTONE  TER- 
RAIN IN  SAURASHTRA  AREA  IN  WESTERN 
INDIA. 

Ground  Water  Inst.,  Poona  (India). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02496 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


FACTORS  AFFECTING  THE  DISTRIBUTION 
AND  ABUNDANCE  OF  AQUATIC  PLANTS  IN 
A  NAVIGABLE  LOWLAND  RIVER:  THE 
RIVER  NENE,  ENGLAND. 

Leicester  Univ.  (England).  Dept.  of  Zoology. 
S.  J.  Brierley,  D.  M.  Harper,  and  P.  J.  Barham. 
Regulated     Rivers     Research     and     Management 
RRRMEP,  Vol.  4,  No.  3,  p  263-274,  September/ 
October  1989.  7  fig,  1  tab,  28  ref. 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
weeds,  'Aquatic  plants,  'England,  'Navigable 
rivers,  Navigation  obstructions.  Dredging,  Popula- 
tions, Habitats,  Scour,  Distribution  patterns,  Popu- 
lation density. 


Investigations  were  conducted  into  ' 
decline  in  the  abundance  ol  looted  aquai 
in   the   River    New  iiits   were   ' 

orric  to  navigation  and  obstructed 
Storm   Hows  and  were  regularly  cut  by  Anglian 
Water  until   1976    After   1977  plant  grown 

.' ah/.ed  problems  so  c  jtiing  ceased  An  ,r, 
vestigation  into  the  causes  of  the  plant  decline  was 
initiated  in  order  to  provide  predictions  lor  man 
agement  decisions  about  the  future  use  of  machin- 
ery and  personnel.  Plant  abundance  during  July 
and  August  1984  was  measured  from  the  bankside 
in  200  m  lengths  of  the  river  at  35  sites,  23  of  these 
on  the  navigable  channel  and  12  on  the  baekchan- 
nels.  Twenty-eight  emergent  and  floating-leaved 
species  occurred,  with  thirteen  submerged  species 
There  was  no  longitudinal  pattern  in  species  rich- 
ness for  either  submerged  or  emergents  Cluster 
analyses  of  abundance  estimates  of  submerged  spe- 
cies revealed  no  pattern.  There  was  no  separation 
into  distinctive  aquatic  plant  communities  along 
the  length  of  the  river  but  clustering  of  submerged 
plant  abundance  did  separate  shallow  backchannel 
sites  from  those  in  the  main  channel  and  deep 
backchannel.  It  was  concluded  that  there  was  a 
natural  loss  of  plants  by  scouring  in  the  abnormally 
high  flows  of  1976/77  winter.  The  regular  pattern 
of  maintenance  dredging,  which  had  been  imple- 
mented following  water  industry  reorganization  in 
1974,  was  shown  to  suppress  abundance  for  at  least 
five  years  after  dredging.  It  was  concluded  that 
weedcutting  would  not  be  necessary  in  the  future 
if  the  policy  of  dredging  continued  as  at  present. 
Dredging  should  be  carried  out  as  lightly  as  possi- 
ble on  a  regular  basis  and  that  further  investiga- 
tions should  focus  on  the  timescale  of  abundance 
change  after  dredging  and  on  the  effects  of  man- 
agement on  rare  species.  (White-Reimer-PTT) 
W90-02046 


HYDROLOGIC  EFFECTS  OF  THE  1984 
THROUGH  1986  L-31  CANAL  DRAWDOWNS 
ON  THE  NORTHERN  TAYLOR  SLOUGH 
BASIN  OF  EVERGLADES  NATIONAL  PARK. 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-02305 


CLOVER  FORK  TUNNEL  DIVERSION 
PROJECT,  HARLAN,  KENTUCKY:  HYDRAU- 
LIC MODEL  INVESTIGATION. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-02306 


FLOODPLAIN  HARMONY. 

For  primary  bibliographic  entry  see  Field  6F. 
W90-02368 


CURRENT  AND  FUTURE  DIRECTION  OF 
THE  CORPS  OF  ENGINEERS  WATER  RE- 
SOURCES PROGRAMS. 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02369 


SOIL  CONSERVATION  SERVICE  AND 
FLOODPLAIN  MANAGEMENT:  A  LOOK 
AHEAD. 

Soil  Conservation  Service,  Washington,  DC. 
G.  S.  Bridge. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  10-16. 

Descriptors:  'Flood  plain  management.  'Flood 
control,  'Erosion  control,  'Water  resources  devel- 
opment, 'Flood  damage,  'Soil  conservation.  Eco- 
nomic aspects,  Interagency  cooperation,  Storm 
runoff,  Engineering,  Watershed  management,  Hy- 
drology, Hydraulics,  Land  development. 

Ways  are  needed  of  identifying  and  implementing 
cost-effective   solutions   to   the  continually   rising 


42 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface— Group  4A 


flood  damages  occurring  throughout  the  nation. 
The  Soil  Conservation  Service  (SCS)  was  estab- 
lished in  1935  and  became  the  technical  or  engi- 
neering arm  of  the  U.S.  Department  of  Agriculture 
(USDA).  Water  resources  and  flood  plain  manage- 
ment activities  came  with  the  realization  that  flood 
runoff  could  be  reduced  by  dealing  with  the  water 
where  it  falls  on  the  land  rather  than  where  it  runs 
off  downstream.  The  SCS  has  become  involved  in 
watershed  protection,  flood  prevention,  erosion 
control,  flood  control,  and  has  cooperated  with 
other  federal,  state,  and  local  agencies  to  train 
specialists  in  hydrology  and  hydraulics.  Some  ob- 
vious concerns  when  looking  at  the  SCS's  ability 
to  participate  in  flood  plain  management  are  appro- 
priated funds,  development  on  flood-prone  lands, 
and  changing  economic  and  environmental  condi- 
tions. Priority  will  continue  to  be  given  to  studies 
that  identify  areas  where  flood  damages  are  in- 
creasing and  that  focus  on  cost-effective  solutions 
to  reduce  damages,  including  structural  and  non- 
structural alternatives.  The  SCS  plans  to  shift  more 
resources  into  their  Flood  Plain  Management  Stud- 
ies, geared  to  help  local,  upstream  communities 
identify  their  flood  hazards  and  to  evaluate  cost- 
effective  solutions.  The  SCS  also  plans  to  provide 
technical  assistance  to  rural  communities  in  storm 
water  management.  Efforts  must  be  intensified  to 
work  more  closely  with  other  agencies  to  achieve 
common  goals.  (See  also  W90-02368)  (Fish-PTT) 
W90-02370 


ENHANCING  AWARENESS  OF  FLOOD- 
PRONE  AREAS:  THE  DILEMMA  OF  TECHNI- 
CAL INFORMATION  AND  KNOWLEDGE 
HOLDING. 

University  of  West  Florida,  Pensacola.  Dept.  of 

Political  Science. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02371 


FLOODPLAINS     AND     NATURAL     HAZARD 
MANAGEMENT:  THE  DECADE  AHEAD. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02373 


KISSIMMEE  RIVER:  FLOODPLAIN  HARMO- 
NY IN  RESTORATION. 

South  Florida  Water  Management  District,  West 
Palm  Beach. 

J.  T.  B.  Obeysekera,  and  M.  K.  Loftin. 
IN:  Floodplain   Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  79-86,  4  fig,  4  ref. 

Descriptors:  *Environmental  control,  ♦Environ- 
mental policy,  *Flood  plain  management,  *Flood 
routing,  *Flood  control,  Flood  damage,  Hurri- 
canes, Public  policy,  Canals,  Structural  engineer- 
ing, Habitats,  Aesthetics,  Field  tests,  Physical  con- 
trol, Mathematical  models,  Channeling,  Hydraulic 
gradient,  Channel  flow,  Flood  stages,  Florida. 

Restoration  of  the  Kissimmee  River  in  central 
Florida  is  possibly  the  most  ambitious  environmen- 
tal restoration  project  in  the  world.  This  region,  as 
well  as  most  of  southern  Florida,  experienced  ex- 
tensive flood  damages  during  the  first  half  of  this 
century  as  a  result  of  hurricane  events.  Public 
pressures  to  prevent  recurrence  of  these  damages 
led  to  the  construction  of  a  major  federal  flood 
control  project,  consisting  of  improved  outlets  for 
the  Upper  Basin  lakes  and  an  interconnecting  canal 
system.  There  have  been  over  ten  years  of  restora- 
tion efforts  continuing  at  this  time.  The  primary 
goal  of  restoration  is  to  restore  environmental 
values  including  both  habitat  and  aesthetic  values 
while  maintaining  the  necessary  flood  control  ca- 
pability of  the  current  system.  A  major  field  exper- 
iment, the  Phase  I  Demonstration  Project,  was 
constructed  in  1984  and  1985.  Field  tests  and  phys- 
ical and  mathematical  modeling  are  being  used  to 
further  understand  the  ramifications  of  dechanneli- 
zation.  The  most  difficult  feature  to  restore  is  the 
hydraulic  gradient  relative  to  flow  and  stage.  (See 
also  W90-02368)  (Fish-PTT) 
W90-02376 


STREAM  RENOVATION:  A  NEW  APPROACH 
TO  AGRICULTURAL  FLOOD  DAMAGE  RE- 
DUCTION. 

Tennessee  Valley  Authority,  Nashville. 
D.  L.  Porter. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  87-93. 

Descriptors:  *Stream  improvement,  *Water  re- 
sources development,  *Flood  plain  management, 
♦Interagency  cooperation,  *Watershed  manage- 
ment, *Soil  conservation,  Erosion  control,  Bottom- 
land, Drainage  engineering,  Jurisdiction,  Environ- 
mental policy,  Long-term  planning,  Land  use,  Ten- 
nessee, Governmental  interrelations. 

In  1976,  local  officials  and  area  landowners  re- 
quested Tennessee  Valley  Authority  (TV A)  and 
Soil  Conservation  Service  (SCS)  assistance  in  solv- 
ing stream  blockage  and  impaired  drainage  prob- 
lems affecting  the  bottomland  areas  of  the  Tennes- 
see River  watershed  portion  of  west  Tennessee. 
The  West  Eight  County  Association  of  Soil  Con- 
servation Districts  was  formed  in  1978  to  develop 
and  implement  comprehensive  and  coordinated 
programs  for  controlling  excessive  erosion  of 
upland  soils  and  renovating  sediment  and  debris 
clogged  stream  channels.  The  West  Eight  program 
is  unique  for  several  reasons.  First  and  foremost,  it 
is  a  cooperative  effort  between  several  federal, 
state,  and  local  agencies,  area  landowners,  and 
conservation  and  environmental  groups.  The  vari- 
ous projects  are  developed  utilizing  complete  hy- 
drologic  units  rather  than  the  old  piece-meal  ap- 
proach of  using  governmental  jurisdictions  as 
project  boundaries.  Alternative  stream  renovation 
methods,  such  as  those  used  in  the  West  Eight 
program,  involve  environmental  tradeoffs.  Most  of 
these  tradeoffs  should  be  acceptable  to  landowners 
and  conservationists  alike,  if  long-term  solutions  to 
stream  blockage  and  impaired  drainage  problems 
can  be  implemented  without  jeopardizing  the 
stream's  aquatic  resources  or  recreational  value 
while  improving  its  flood-carrying  capability.  The 
real  key  to  solving  these  problems  is  a  willingness 
on  the  part  of  the  landowners,  government  agen- 
cies, and  conservation  and  environmental  groups 
to  work  together  in  an  honest  effort  to  develop  and 
implement  solutions  acceptable  to  all  parties.  (See 
also  W90-02368)  (Fish-PTT) 
W90-02377 


TURNING  A  DITCH  BACK  INTO  A  CREEK. 

Center  for  Energy  and  Environment  Research, 
San  Juan,  PR. 

M.  J.  Sandler,  and  T.  R.  Bacon. 
IN:   Floodplain   Harmony.   The  Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  94-99,  2  fig. 

Descriptors:  *Stream  improvement,  *Water  re- 
sources development,  *  Public  participation, 
*Water  quality  management,  *Flood  plain  manage- 
ment, Natural  streams,  Stream  gradient, 
Streambeds,  Recreation  demand,  Hydraulic  prop- 
erties, Culverts,  Grading,  Channel  improvement, 
Decision  making,  Interagency  cooperation,  Alaska. 

Up  until  the  late  1950s,  the  South  Anchorage, 
Alaska,  reach  of  Little  Campbell  Creek  was  a 
natural  meandering  stream  in  a  forested  rural  area. 
Since  then,  the  creek  has  been  moved  to  make 
more  room  for  a  playground  area  and  a  trailer 
court,  resulting  in  a  creek  that  took  50%  longer  in 
length  to  drop  the  same  eight  feet,  and  winter 
episodes  of  extensive  icing  and  overflow  rendered 
large  school  playground  areas  unusable,  blocked 
roads,  and  threatened  homes.  In  1985,  the  Anchor- 
age mayor  initiated  public  action  to  promote  water 
quality  and  flood  plain  improvements  through  the 
establishment  of  a  multi-department  Water  Quality 
Council,  choosing  this  reach  of  Little  Campbell 
Creek  to  be  their  inaugural  stream  restoration 
project.  An  appointed  advisory  committee  met 
weekly  to  learn  about  the  history  and  hydraulics  of 
the  creek,  review  the  analyses  and  choose  from 
among  the  alternatives  for  heat  tracing  of  culverts, 
regrading,  channel  widening,  and  stream  realign- 
ment. After  much  consideration,  the  citizen  com- 


mittee recommended  the  alternative  of  rerouting 
the  channel  of  the  creek  through  the  trailer  park 
and  then  developing  it  as  a  badly  needed  neighbor- 
hood park.  Several  key  elements  of  the  project 
were  critical  to  its  success  both  on  the  technical 
and  public  perception  levels,  including  input  from 
many  sources,  a  commonly-accepted  decision- 
making process,  public  involvement  and  education, 
regulatory  agency  assistance,  funding  from  munici- 
pal agencies.  Unforeseen  project  benefits  resulted 
from  real  involvement  of  the  citizen  review  com- 
mittee and  the  public.  (See  also  W90-02368)  (Fish- 
PTT) 
W90-02378 


POST-FLOOD   DAMAGE  ASSESSMENT   AND 
REDUCING  THE  COST  OF  DISASTER. 

Federal  Emergency  Management  Agency,  Wash- 
ington, DC. 
For  primary  bibliographic  entry  see  Field  6B. 

W90-02387 


REGIONAL  FLOOD  CONTROL  PROJECTS  IN 
HARRIS  COUNTY,  TEXAS. 

Harris  County  Flood  Control  District,  Houston, 
TX. 

S.  D.  Fitzgerald,  and  M.  J.  Talbott. 
IN:   Floodplain   Harmony.  The   Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,   Boulder,  CO.    1988.  p  214-222,  2  fig. 

Descriptors:  *Flood  plain  management,  *Flood 
control,  *Regional  development,  *Weirs,  'Flood 
basins,  Inlets,  Structural  engineering,  Hydrologic 
aspects,  Hydraulic  models,  Channels,  Detention 
reservoirs,  Financing,  Model  studies,  Land  use, 
Texas. 

Six  regional  flood  control  projects  have  been  de- 
veloped in  Harris  County,  Texas,  addressing  hy- 
drological  and  hydraulic  analysis,  channel  and  de- 
tention basin  sizing,  financing,  and  implementation. 
A  physical  model  study  of  a  side-channel  weir  is 
being  conducted  to  determine  the  necessary  weir 
characteristics  for  regional  basin  inlet  structures 
designed  to  minimize  the  detention  volume  and 
land  surface  required.  Two  important  aspects  con- 
sidered in  developing  the  regional  plans  were 
project  phasing  and  financing.  The  regional  flood 
control  project  provides  the  opportunity  to  peri- 
odically review  the  performance  of  the  channels 
and  detention  basins  and  to  make  modifications,  if 
necessary.  (See  also  W90-02368)  (Fish-PTT) 
W90-02395 


FROM      HARM'S      WAY:      FLOOD-HAZARD 
MITIGATION  IN  TULSA,  OKLAHOMA. 

Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02396 


USING     DRAINAGE     ORGANIZATIONS     AS 
TOTAL  RESOURCE  MANAGEMENT  TOOLS. 

For  primary  bibliographic  entry  see  Field  6F. 
W90-02397 


CRISFIELD,    MARYLAND    FLOOD    ALLEVI- 
ATION AND  TIDAL  DIKE  STUDY. 

Greenhorne   and   O'Mara,   Inc.,   Greenbelt,   MD. 
For  primary  bibliographic  entry  see  Field  6F. 
W90-02403 


MAPPING     INNOVATIONS      FOR      FLOOD- 
PLAIN  MANAGEMENT  AND  ENGINEERING. 

Dewberry  and  Davis,  Fairfax,  VA. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02406 


APPLICATION  OF  FLOODPLAIN  MANAGE- 
MENT BY  LOCAL  GOVERNMENT  USING  GIS 
TECHNOLOGY. 

Pinellas   Park   Water   Management   District,   FL. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-02408 
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APPLICATION  OK  KRKQUENCY  AND  RISK 
IN  WATER  RESOURCES:  PROCEEDINGS  OF 
THE  INTERNATIONAL  SYMPOSIUM  ON 
FLOOD  FREQUENCY  AND  RISK  ANALYSES, 
14-17  MAY  1986,  LOUISIANA  STATE  UNIVER- 
SITY, BATON  ROUGE,  U.S.A. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02507 


BAYESIAN   FRAMEWORK   FOR   INFERENCE 
IN  FLOOD  FREQUENCY  ANALYSIS. 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2E. 

W90-02511 


DEVELOPMENT  OF  DESIGN  PROCEDURES 
FOR  EXTREME  FLOODS  IN  AUSTRALIA. 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02512 


USE  OF  ADDITIONAL  HISTORICAL  INFOR- 
MATION FOR  ESTIMATION  AND  GOOD- 
NESS OF  FIT  OF  FLOOD  FREQUENCY 
MODELS. 

Laboratoire      National      d'Hydraulique,      Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02519 


EXTRAPOLATION   ERROR   IN  FLOOD  FRE- 
QUENCY ANALYSIS. 

Zakir  Husain  Engineering  Coll.,  Aligarh  (India). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02520 


EFFECT  OF  DISCHARGE  MEASUREMENT 
ON  THE  RESULTS  OF  FLOOD  FREQUENCY 
ANALYSIS. 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing.  Dept.  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02521 


SOME  RESEARCHES  ON  DETERMINATION 
OF  RETURN  PERIOD  FOR  HISTORICAL 
FLOOD  IN  ANALYSIS  OF  FLOOD  FREQUEN- 
CY. 

Mid-South    Design    Institute    for    Hydroelectric 

Project,    MWREP,    PRC.    Guitang,    Changsha, 

Hunan,  China. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02522 


neenng. 

For  primary  bibliographic  entry  sec  Field  8A 
W90-01960 


RECHARGE  AS  AUGMENTATION  IN  THE 
SOUTH  PLATTE  RIVER  BASIN 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering 

J.  W.  Warner,  D.  K.  Sunada,  and  A   Hartwell. 
Colorado    Water    Resources    Research    Institute- 
Completion    Report    No.     144,    November    1986. 
1 16p,  10  fig,  10  tab,  12  ref,  3  append 

Descriptors:  *Surface-groundwater  relations, 
'Groundwater  recharge,  'Artificial  recharge, 
'Water  supply,  River  basins,  South  Platte  River, 
Colorado,  Legal  aspects,  Judicial  decisions, 
Groundwater  budget,  Recharge,  Return  flow,  Hy- 
drologic  budget. 

Artificial  recharge  is  a  newly  emerging  technology 
in  water  management  in  the  South  Platte  River 
Basin  of  Colorado.  Currently  there  are  about  44 
recharge  sites  being  operated,  mostly  for  the  pur- 
pose of  augmenting  streamflows.  Augmentation  is 
needed  to  offset  the  stream  depletion  caused  by 
pumping  from  the  alluvium  along  the  river.  Pilot 
recharge  projects  were  first  tried  in  the  early 
1960s.  Some  of  them  were  recharge  demonstra- 
tions and  some  were  research  sites.  They  are  sum- 
marized in  this  report  with  brief  descriptions  of 
each  project.  These  pilot  projects  proved  the  feasi- 
bility of  artificial  recharge  in  the  South  Platte 
Basin.  More  recently  water  supply  organizations 
have  begun  to  establish  augmentation/recharge 
sites,  largely  taking  advantage  of  existing  facilities 
such  as  canals  and  seepage  ponds.  Their  physical 
characteristics,  water  supplies,  operating  plans,  and 
the  role  of  each  site  in  an  augmentation  plan  is 
described.  The  purpose  of  most  of  the  artificial 
recharge  sites  is  to  produce  return  flow  to  the  river 
for  augmentation.  The  current  analytical  methods 
being  used  to  calculate  the  timing  and  amount  of 
return  flow  from  a  recharge  site  are  reviewed.  The 
two  most  popular  methods  are:  (1)  the  Glover 
method;  and  (2)  the  Stream  Depletion  Factor 
method  (based  on  the  Glover  method).  Example 
applications  of  each  method  are  given.  The  current 
laws  and  administrative  rules  which  govern  aug- 
mentation/recharge in  the  South  Platte  Basin  are 
summarized.  A  typical  plan  for  augmentation  is 
documented  in  complete  detail  including  the  court 
decree  (Fort  Morgan  Reservoir  and  Irrigation 
Company).  (Author's  abstract) 
W90-02298 


LEGAL  PROBLEMS  IN  KARST  TERRANES. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-02454 


Descriptors  'Karst  hydrology,  'Groundwater 
management,  'China,  'Environmental  effects, 
•Water  revjurces  development,  Groundwater  pol- 
lution,   Land    use,    Waste   disposal,   Reforestation. 

Karst  development  and  the  distribution  of  water, 
soil  and  mineral  resources  in  the  water  divide  area 
on  Guizhou  Plateau  along  with  the  changes  of 
karst  environmental  quality  of  Guiyang  city  and 
the  factors  influencing  it  were  analy/.ed.  and  com- 
prehensive management  and  protection  measures 
were  determined.  The  urban  district  should  deal 
with  pollution  problems,  while  the  suburbs  should 
reestablish  ecological  balance  Central  city  devel- 
opment should  be  controlled,  and  satellite  towns 
may  be  built  along  the  downstream  direction  By 
making  full  use  of  the  eastern  part  with  larger 
environmental  capacity  and  greater  ability  of  natu- 
ral self-purification,  the  areas  of  less  permeable 
rocks  may  be  chosen  as  the  disposal  places  of 
water  materials.  Forests  for  conservation  of  water 
supply  and  shelter  should  be  planted  to  regulate 
surface  and  ground  water  runoff  for  water  purifi- 
cation. Effective  measures  should  be  taken  to  dis- 
pose of  mine  residue  and  waste  water  in  pus,  and 
especially  to  deal  with  the  coal  mine  pollution  that 
seriously  threatens  the  drinking  water  reservoir  in 
the  western  suburbs.  In  addition,  forests  should  be 
planted  on  steep  slopes  now  used  for  cultivation. 
(See  also  W90-02444)  (Mertz-PTT) 
W90-02460 


PREDICTION  AND  RATIONAL  DEVELOP- 
MENT AND  UTILIZATION  OF  UNDER- 
GROUND WATER  RESOURCES  IN  HAIQLAN 
OF  HUNAN  PROVINCE. 

The  No.  1  Hydrogeological  and  Engineering  Geo- 
logical Party  of  Hunan  Province,  China. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02461 


CONFLICT  BETWEEN  GROUNDWATER  EX- 
PLOITATION AND  LIMESTONE  QUARRY- 
ING IN  THE  KARST  REGION  OF  WARSTEIN 
(FEDERAL  REPUBLIC  OF  GERMANY). 

Geologisches     Landesamt     Nordrhein-Westfalen, 

Krefeld  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-02463 


TAPPING  AND  PROTECTION  OF  UNDER- 
GROUND WATER  IN  THE  ADRIATIC  KARST 
REGION  RELATED  TO  THE  NEW  CONCEP- 
TION OF  STRUCTURE  OF  DINARIDES. 

Naturhistorisches  Museum,  Vienna  (Austria).  Kar- 

stological  and  Speleological  Dept. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02464 


POTENTIAL  AND  APPLICATION  OF  FLOOD 
FREQUENCY  DETERMINATIONS. 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02523 


OPTIMAL  PLANNING  OF  FLOOD  CONTROL 
SYSTEMS  BASED  ON  RISK  ANALYSES  OF 
FLOOD  INUNDATION. 

Gifu  Univ.  (Japan).   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02531 


APPLICATION    OF    SYSTEM    RELIABILITY 
ANALYSIS  TO  FLOOD  FORECASTING. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02532 
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ANALYSIS      OF      FLEXIBLE      DRAINS      IN 
CHANGI  RECLAMATION. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 


DISTRIBUTION  OF  KARST  GROUNDWATER 
IN  SOUTHERN  PART  OF  DUSHAN,  GUIZ- 
HOU  PROVINCE  AND  ITS  EXPLOITATION 
AND  MANAGEMENT. 

Guizhou  Inst,  of  Tech.,  Guiyang  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02456 


CHARACTERISTICS  OF  KARST  WATER-IM- 
PREGNATED ORE  DEPOSITS  IN  CHINA  AND 
THE  COMBINATION  BETWEEN  MINE- 
DEW  ATERING  AND  WATER  SUPPLY. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02457 


KARST  ENVIRONMENT  OF  GUIYANG  CITY- 
ITS  MANAGEMENT  AND  PROTECTION. 

The  NO.  1  Hydrogeology  and  Engineering  Geolo- 
gy Party  of  Guizhou,  Guiyang,  China. 
X.  Li. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  150- 
158.  1  fig. 


GENESIS,  REGIME  AND  UTILIZATION  OF 
KARST  WATERS  IN  WEST  CARPATHIANS 
MTS.  (CZECHOSLOVAKIA). 

Geologicky     Ustav     Dionyza     Stura,     Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02478 


GEOLOGY  OF  THE  UPPER  PALEOZOIC  AQ- 
UIFER IN  WESTERN  BELGIUM. 

Katholieke    Univ.    Leuven    (Belgium).    Inst,    for 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02487 


HYDROGEOLOGIC  STUDY  OF  A  GYPSUM- 
DOLOMITE    KARST    AQUIFER    IN    SOUTH- 
WESTERN    OKLAHOMA     AND     ADJACENT 
PARTS  OF  TEXAS,  U.S.A. 
Geological  Survey,  Oklahoma  City.  OK. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02490 


KARST  SYSTEM  OF  THE  ALMIROS  OF  IRAK- 
LION  COASTAL  SPRING  (SYSTEME  KARSTI- 
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QUE  DE  LA  SOURCE  LITTORAL  ALMIROS 
DTRAKLION). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02499 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


FORESTS  AND  WATER  RESOURCES:  PROB- 
LEMS OF  PREDICTION  ON  A  REGIONAL 
SCALE. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Geography. 

M.  D.  Newson,  and  I.  R.  Calder. 

Proceedings   of  the   Royal    Society   of  London. 

Series  B,  Biological  Sciences  PRLBA4,  Vol.  324, 

No.  1223,  p  283-298,  August  31,  1989.  2  tab,  80  ref. 

Descriptors:  *Forest  watersheds,  'Forest  hydrolo- 
gy, 'Water  resources  development,  Soil  manage- 
ment, Land  management,  Climates,  Prediction. 

Forests  have  profound  effects  on  water  resources 
and  it  is  essential  that  water  resources  be  jointly 
considered  with  forests  wherever  in  the  world 
these  assets  are  valuable  for  national  development 
or  for  environmental  balance.  However,  despite  a 
strong  and  often  urgent  need  for  prediction  in 
forest  hydrology,  universality  of  scientific  guid- 
ance is  seldom  possible  across  climatic  boundaries, 
between  soil  types,  between  land  management 
practices  and,  occasionally,  between  species  of 
tree.  The  current  state  of  predictability  of  water 
use  by  forests,  of  hydrological  extremes  and  of 
water  quality  factors,  all  of  which  affect  the  utili- 
zation of  water  resources  are  reviewed.  Contrasts 
between  climatic  zones  are  stressed  in  relation  to 
evaporation  processes.  In  reviewing  hydrological 
extremes  and  water  quality,  the  influence  of  local 
soil  management  and  land  management  is  drawn 
out.  There  seems  some  justification  for  a  continu- 
ation of  lengthy  and  expensive  hydrological  ex- 
perimentation, despite  the  urgency  of  the  need  for 
guidance  in  land  use  and  land  management.  It  is 
essential,  however,  to  make  maximum  use  of  new 
spatial  techniques  that  aid  extrapolation  from  the 
detail  provided  by  studies  of  process.  (Author's 
abstract) 
W90-02149 


IMPACT  OF  FORESTS  ON  MESOSCALE  ME- 
TEOROLOGY. 

Centre  National  de  Recherches  Meteorologiques, 

Toulouse  (France). 

J.  C.  Andre,  P.  Bougeault,  J.  F.  Mahfouf,  P. 

Mascart,  and  J.  Noilhan. 

Proceedings   of  the    Royal    Society   of   London. 

Series  B,  Biological  Sciences  PRLBA4,  Vol.  324, 

No.  1223,  p  407-422,  August  31,  1989.  13  fig,  1  tab, 

17  ref. 

Descriptors:  *Forest  watersheds,  'Forest  hydrolo- 
gy, 'Watershed  management,  'Meteorology, 
Crops,  Heat  transfer,  Air  circulation,  Canopy, 
Model  studies,  Climates,  Precipitation. 

The  effect  of  forests  on  local  meteorological  circu- 
lations is  discussed  with  particular  regard  to  the 
consequence  of  their  lower  albedo,  enhanced 
roughness  and  larger  minimal  stomatal  resistance 
when  compared  with  agricultural  crops.  The  effect 
of  these  is  determined  by  numerical  simulation 
using  two  different  mesoscale  atmospheric  models. 
Emphasis  is  given  to  the  surface  energy  budget 
because  this  is  the  driving  mechanism  behind  at- 
mospheric circulation  at  the  mesoscale.  It  has  been 
shown,  both  from  observations  taken  during  the 
HAPEX-MOBILHY  experiment  and  from  numeri- 
cal simulations  using  two  different,  meso-beta- 
scale,  three-dimensional  models,  that  the  impact  of 
forest  on  mesoscale  atmospheric  circulation  and 
local  meteorology  may  be  important.  It  is  possible 
to  observe  the  development  of  'breeze'  circulation 
over  a  forest  whenever  conditions  are  favorable, 
i.e.  when  there  is  enough  available  moisture  in  and 
around  the  forest,  so  that  the  evaporation  rate  from 
adjacent  bare  soil  or  agricultural  crops  or  both  is 
higher  because  of  their  lower  minimal  surface  re- 
sistance.  The  forest  canopy  then  transfers  more 


sensible  heat  into  the  atmosphere  than  its  surround- 
ings, possibly  leading  to  heat-island  effects  or 
breeze  development  or  both  at  its  edge  if  it  covers 
a  large  enough  area.  This  also  has  an  impact  on  the 
development  of  cumulus  convection,  with  a 
marked  triggering  of  cloud  convection  over  a 
forest  during  clear  days.  It  is  also  very  likely  that 
forests  influence  local  precipitation  patterns  be- 
cause their  larger  capacity  for  intercepting  precipi- 
tation leads  to  more  re-evaporation  immediately 
after  the  passage  of  a  cold  front.  These  effects  are 
of  most  importance  at  global  climate  scales,  as  they 
provide  a  positive  feedback  mechanism  for  the 
interaction  between  the  water  cycle  and  the 
growth  of  vegetative  canopies.  (Author's  abstract) 
W90-02151 


IMPLICATIONS  OF  TROPICAL  DEFOREST- 
ATION FOR  CLIMATE:  A  COMPARISON  OF 
MODEL  AND  OBSERVATIONAL  DESCRIP- 
TIONS OF  SURFACE  ENERGY  AND  HYDRO- 
LOGICAL  BALANCE. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
R.  E.  Dickinson. 

Proceedings  of  the  Royal  Society  of  London. 
Series  B,  Biological  Sciences  PRLBA4,  Vol.  324, 
No.  1223,  p  423-431,  August  31,  1989.  6  fig,  7  ref. 

Descriptors:  'Climatology,  'Forest  watersheds, 
'Forest  hydrology,  'Climatology,  'Rain  forests, 
Deforestation,  Canopy,  Model  studies,  Evapotran- 
spiration,  Simulation  analysis,  Seasonal  variation, 
Amazon  River. 

Quantitative  estimates  of  the  impacts  of  tropical 
deforestation  on  climate  can  only  be  considered 
through  use  of  models  of  climate  that  contain 
adequate  treatments  of  both  the  land  and  atmos- 
pheric components.  Recent  global  climate  model 
(GCM)  calculations  of  the  effect  of  removing  the 
Amazon  forest  attempted  to  include  a  detailed 
canopy  model  of  the  forest  and  the  assumed  grass 
replacement.  An  important  role  for  the  structure  of 
the  forest  canopy  was  suggested  by  this  study. 
However,  data  of  Shuttleworth  on  the  seasonal 
variation  of  Amazon  evapotranspiration  show 
much  lower  values  during  the  wet  season  than 
were  obtained  in  the  GCM  study  and,  consequent- 
ly, much  less  seasonal  variation.  The  reason  for 
this  discrepancy  is  examined  by  using  results  both 
from  the  GCM  used  in  the  deforestation  study  and 
a  three-year  simulation  with  a  more  recent  version. 
The  major  source  of  the  discrepancy  is  found  to  be 
a  large  excess  of  net  surface  radiation  in  the  GCM 
simulations,  and  an  excess  rainfall  interception  loss, 
which  is  a  consequence  of  this  excess  radiation. 
The  modelled  transpiration  appears  to  agree  with 
the  observations.  (Author's  abstract) 
W90-02152 


TAMING  THE  FLOOD:  A  HISTORY  AND  NAT- 
URAL HISTORY  OF  RIVERS  AND  WET- 
LANDS. 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  6G. 
W90-02288 


LOSS  OF  OVERBANK  STORAGE  IN  FLOOD- 
PLAIN  MANAGEMENT. 

Maricopa  County  Flood  Control  District,  Phoenix, 

AZ. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02398 


LIVING  WITH  FLOODPLAINS:  LAND  DEVEL- 
OPMENT IN  ARIZONA. 

Cella  Barr  Associates,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02401 


CHARACTERISTICS  OF  KARST  WATER-IM- 
PREGNATED ORE  DEPOSITS  IN  CHINA  AND 
THE  COMBINATION  BETWEEN  MINE- 
DEW  ATERING  AND  WATER  SUPPLY. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China). 


For  primary  bibliographic  entry  see  Field  2F. 
W90-02457 


KARST  ENVIRONMENTAL  EFFECT  OF 
WATER-CONSERVANCY  AND  WATER-ELEC- 
TRICITY PROJECTS  IN  MOUNTAIN  AREAS 
OF  GUIZHOU,  CHINA. 

Guizhou  Provincial  Bureau  of  Water  Conservancy 
and  Electric  Power,  Guiyang  (China). 
J.  Dai. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  135- 
143.  2  fig,  1  tab. 

Descriptors:  'Karst  hydrology,  'China,  'Karst, 
'Water  resources  development,  'Environmental 
effects,  Hydroelectric  plants,  Climates,  Geology, 
Water  pollution,  Cyclic  storage. 

The  building  of  water-conservancy  and  water-elec- 
tricity projects  has  resulted  in  a  new  environment 
in  karst  areas.  It  has  changed  or  adjusted  a  series  of 
cyclic  conditions,  such  as  stable  geomorphology, 
climate,  ecology,  karst  hydrogeology,  engineering 
geology,  natural  stress  and  pollution.  The  building 
of  reservoirs  in  these  areas  has  resulted  in  a  dualis- 
tic  structure  and  changes  in  the  three-dimensional 
karst  massif,  recharge,  runoff,  and  recharge  dy- 
namics. Problems  associated  with  reservoirs  in 
karst  areas  are:  reservoir  seepage;  surface  fractur- 
ing and  rockfall;  and  induced  earthquakes.  In  order 
to  prevent  deposition  and  pollution,  clastic  rock 
and  weathering  materials,  soil  and  sand  are  distrib- 
uted alternately.  It  is  necessary  to  establish  and 
protect  vegetation  to  reduce  water  loss  and  soil 
erosion.  (See  also  W90-02444)  (Mertz-PTT) 
W90-02458 


CONFLICT  BETWEEN  GROUNDWATER  EX- 
PLOITATION AND  LIMESTONE  QUARRY- 
ING IN  THE  KARST  REGION  OF  WARSTEIN 
(FEDERAL  REPUBLIC  OF  GERMANY). 

Geologisches     Landesamt     Nordrhein-Westfalen, 
Krefeld  (Germany,  F.R.). 
G.  Michel. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  178- 
182.  4  fig,  7  ref. 

Descriptors:  'Water  use,  'Water  demand,  'Karst 
hydrology,  'Groundwater  management,  'Water 
resources  development,  West  Germany,  Industrial 
water,  Limestone,  Drinking  water,  Quarries, 
Groundwater   pollution,   Groundwater   depletion. 

The  karstic  limestone  region  of  Warstein  forms  an 
isolated  deposit  of  massive  limestones  (Middle  De- 
vonian Massenkalk)  within  an  area  of  regional 
aquicludes.  It  is  of  equal  importance  as  a  highly 
productive  aquifer  and  as  a  raw  material  resource 
for  the  limestone  and  cement  industries,  with  a 
production  of  approximately  4  million  tons  per 
year.  The  increasing  conflict  between  groundwater 
abstraction  for  drinking  purposes  on  the  one  hand 
and  the  industrial  quarrying  on  the  other  hand  is 
demonstrated.  The  minimum  groundwater  outflow 
from  the  karst  complex,  as  determined  from  spring 
discharges  and  river  base  flow  in  the  autumn  low 
water  period,  is  22  million  cubic  meters  per  year 
from  an  area  of  11.3  square  km.  A  comprehensive 
tracer  test  was  carried  out  in  autumn  1982,  to  study 
the  hydraulic  connection  within  the  limestone  de- 
posit. Groundwater  flow  follows  predominantly/ 
the  tectonic  fracture  directions.  Reversal  of  the 
negative  effects  of  groundwater  abstraction  and 
limestone  quarrying  can  only  be  mastered  if  (1)  no 
pollution  from  limestone  quarrying  toward  the 
groundwater  is  admitted,  (2)  quarrying  does  not 
reach  the  groundwater  level,  and  (3)  any  artificial 
drawdown  from  pumping  in  the  quarries  is  avoid- 
ed. The  mining  of  the  limestone  resources  may 
continue,  but  with  restrictions  in  response  to  the 
seasonal  groundwater  level  fluctuations  of  the 
region.  (See  also  W90-02444)  (Author's  abstract) 
W90-02463 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 
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EFFECTS  OF  LAND  DRAINAGE  ON 
GROUNDWATER  RESOURCES  IN  KARSTIC 
AREAS  OF  IRELAND. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-02466 


FLOOD     DAMAGE-FREQUENCY     ANALYSIS 
OF  AN  URBANIZING  WATERSHED. 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02535 


4D.  Watershed  Protection 


MICROMETEOROLOGY  OF  TEMPERATE 
AND  TROPICAL  FOREST. 

Institute  of  Hydrology,  Wallingford  (England). 
W.  J.  Shuttleworth. 

Proceedings  of  the  Royal  Society  of  London. 
Series  B,  Biological  Sciences  PRLBA4,  Vol.  324, 
No.  1223,  p  299-334,  August  31,  1989.  11  fig,  2  tab, 
97  ref.  append. 

Descriptors:  *Meteorology,  *Micrometeorology, 
•Forest  watersheds,  'Forest  hydrology,  'Water- 
shed development,  'Solar  radiation,  Canopy,  Di- 
versity, Simulation  models,  Micrometeorology, 
Climates,  Deforestation. 

The  literature  on  the  micrometeorology  of  temper- 
ate and  tropical  forests  is  reviewed  to  determine 
whether  structural  or  species  difference  between 
these  biomes  alters  their  interaction  with  the  at- 
mosphere. Considerable  consistency  is  found  in  the 
value  of  those  whole-canopy  features  of  most  im- 
portance to  this  interaction,  namely  solar-reflection 
coefficient,  through-canopy  radiation  absorption, 
aerodynamic  roughness,  the  symptoms  of  near- 
surface  K-theory  failure,  the  canopy  store  for  rain- 
fall interception  and  the  magnitude  and  environ- 
mental response  of  their  bulk  stomatal  (surface) 
resistance.  Typical  values  of  these  parameters  and 
functions  are  given  with  a  view  to  their  potential 
use  in  climate  simulation  models.  Attention  is 
drawn  to  the  fact  that  this  similar  micrometeorolo- 
gical  response  can  generate  different  time-average 
surface-energy  partitions  when  interacting  with 
different  climates  and,  in  particular,  alters  between 
the  edge  and  the  middle  of  continents.  This  is  of 
considerable  significance,  implying  tropical  defor- 
estation is  likely  to  have  the  greatest  effect  on  river 
flow  (though  not  climate)  at  continental  edge  and 
island  locations.  The  similar  micrometeorological 
response  of  forests  is  interpreted  as  the  necessary 
consequence  of  energy  and  mass  (water)  conserva- 
tion acting  as  an  area  average  on  vegetation  that  is, 
by  definition,  dense  and  extensive,  to  reconcile  a 
characteristically  tall  growth  habit  with  a  perenni- 
al nature.  (Author's  abstract) 
W90-02150 


RUNOFF  AND  EROSION  CONTROL  IN 
POTATO  FIELDS. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel). 

M.  Agassi,  I.  Shainberg,  D.  Warrington,  and  M. 

Ben-Hur. 

Soil  Science  SOSCAK,  Vol.  148,  No.  2,  p  149-154, 

August  1989.  5  fig,  2  tab,  10  ref. 

Descriptors:  'Runoff,  'Agricultural  runoff,  'Ero- 
sion control,  Potato  fields,  Phosphogypsum, 
Slopes,  Rainfall,  Sedimentation,  Rainfall  penetra- 
tion, Diked-furrows  technique. 

In  ridged  and  furrowed  potato  fields,  the  beneficial 
effect  of  phosphogypsum  (PG)  and  of  the  diked- 
furrows  technique  on  runoff  and  erosion  control 
was  studied.  Spreading  10  t/ha  of  PG  over  the  soil 
surface  after  seeding  reduced  runoff  from  the  field 
6-fold  and  reduced  soil  loss  from  the  ridges  to  the 
bottom  of  the  furrows  20-fold.  In  the  diked-fur- 
rows treatment  there  was  no  runoff  at  all  and  ridge 
erosion  was  similar  to  that  of  the  control.  The 
effect  of  5  and  25%  slope  and  addition  of  PG  on 
the  runoff  and  erosion  from  the  same  sandy  soil 
(Typic  Rhodoxeralf)  was  studied  in  the  laboratory 


using  a  rain  simulator  When  the  slope  was  in- 
creased, soil  loss  increased  2-fold  and  12-fold  in  the 
PG  treatment  and  the  control,  respectively  PG 
was  very  beneficial  in  preventing  soil  erosion  fironi 
the  steep  slope  The  dissolution  of  PG  by  the 
rainwater  and  the  ensuing  release  of  electrolytes 
decreased  soil  erosion  by:  (1)  increasing  the  frac- 
tion of  rain  that  penetrated  into  the  soil,  (2)  in- 
creasing the  stability  of  the  aggregates  at  the  soil 
surface,  and  (3)  enhancing  the  rate  of  entrained 
sediment  deposition.  (Author's  abstract) 
W90-02154 


IMPACT  OF  DURATION  OF  DRAINAGE  ON 
THE  SEED  BANKS  OF  NORTHERN  PRAIRIE 
WETLANDS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
C.  E.  Wienhold,  and  A.  G.  van  der  Valk. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  67, 
No.  6,  p  1878-1884,  June  1989.  3  fig,  3  tab,  32  ref. 

Descriptors:  'Wetlands,  'Iowa,  'Minnesota, 
•North  Dakota,  Seeds,  Vegetation  regrowth,  Res- 
toration, Drainage,  Seed  banks. 

To  determine  the  potential  role  of  seed  banks  in 
the  restoration  of  drained  wetlands,  the  seed  banks 
of  30  extant  and  52  drained  and  cultivated  prairie 
potholes  were  sampled  in  Iowa,  Minnesota,  and 
North  Dakota;  the  potholes  had  been  drained  be- 
tween 5  and  70  years  ago.  The  midsummer  vegeta- 
tion of  most  of  these  potholes  was  also  sampled. 
The  number  of  species  in  the  seed  bank  of  a 
pothole  declined  from  a  mean  of  12.3  in  extant 
potholes  to  7.5  in  potholes  drained  up  to  5  years 
ago,  5.4  in  those  drained  up  to  10  years  ago,  5.0  in 
those  drained  up  to  20  years  ago,  7.4  in  potholes 
drained  up  to  30  years  ago,  3.2  in  those  drained  up 
to  40  years  ago,  and  2. 1  in  potholes  drained  up  to 
70  years  ago.  The  mean  total  seed  density  of  extant 
potholes  was  3600  seeds/sq  m.  It  increased  to  7000 
seeds/sq  m  up  to  5  years  after  drainage,  but  then 
declined  rapidly  to  1400  after  up  to  10  years  after 
drainage,  1200  after  up  to  20  years,  600  after  up  to 
30  years,  300  after  up  to  40  years,  and  160  after  up 
to  70  years  after  drainage.  Changes  in  both  species 
richness  and  seed  density  with  increasing  duration 
of  drainage  varied  from  state  to  state.  About  60% 
of  the  species  present  in  the  seed  banks  of  extant  or 
recently  drained  wetlands  were  not  detected  in 
wetlands  that  had  been  drained  for  more  than  20 
years.  Vegetation  surveys  of  extant  and  drained 
wetlands  indicated  that  as  many  or  more  wetland 
species  not  detected  in  the  seed  bank  were  present 
in  the  vegetation,  as  there  were  wetland  species  in 
the  seed  bank.  (Author's  abstract) 
W90-02238 


KINZUA  DAM,  ALLEGHENY  RIVER,  PENN- 
SYLVANIA AND  NEW  YORK:  HYDRAULIC 
MODEL  INVESTIGATION. 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02292 


SOIL  CONSERVATION  SERVICE  AND 
FLOODPLAIN  MANAGEMENT:  A  LOOK 
AHEAD. 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-02370 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ALTERNATIVE  METHOD  FOR  RA  DETERMI- 
NATIONS IN  WATER. 

Angelo  State  Univ.,  San  Angelo,  TX.  Dept.  of 

Physics. 

D.  H.  Loyd,  and  E.  N.  Drake. 

Health  Physics  HLTPAO,  Vol.  57,  No.  1,  p  71-77, 

July  1989.  4  fig,  3  tab,  8  ref. 


Descriptors    •Pollutant  identification.  'Radium  ra- 
•Well  water,  'Public  health,  Radioiyj- 
tope  detection.  Aquifers,  1  exas 

Concentrations  of  radium-226  and  radium-224  in  13 
wells  distributed  throughout  McCulloch  and 
Mason  Counties  in  the  Hickory  Aquifer  of  the 
Llano  Uplift  Region  of  West-Central  Texas  are 
reported.  Measurable  alpha-particle  activity  was 
present  in  all  wells,  with  seven  wells  having 
226Ra-radioactivity  concentrations  greater  than 
185  Bq/cu  m  (5  pCi/L).  An  alternative  methodolo- 
gy for  measuring  226Ra,  224Ra,  and  2. 
described.  The  EPA-approved  methodology  for 
estimating  total  Ra  is  shown  to  be  invalid  for 
aquifers  containing  significant  levels  of  224Ra. 
Alpha-particle  activity  measurements  made  in  the 
interval  ol  12  to  300  h  after  Ra  isolation  lead  to 
self-consistent  solutions  for  radioactivity  concen- 
trations of  226Ra  and  224  Ra,  with  negligible  con- 
tributions from  228Ra.  Radioactivity  concentra- 
tions of  228Ra  can  be  calculated  from  the  grow-in 
terms  for  this  isotope  used  with  alpha-particle  ac- 
tivity measurements  at  post-isolation  times  signifi- 
cantly longer  than  800  h.  Comparison  of  the  226Ra 
radioactivity  concentration  with  that  reported  pre- 
viously by  the  Texas  Department  of  Health  for  a 
single  well  indicates  acceptable  agreement.  How- 
ever, the  radioactivity  concentration  attributable  to 
228Ra  for  the  same  well  was  found  to  be  in  signifi- 
cant disagreement  with  the  Texas  Department  of 
health  value.  (Author's  abstract) 
W90-01950 


SIMULTANEOUS  DETERMINATION  OF 
224RA,  226RA  AND  228RA  IN  LARGE  VOL- 
UMES OF  WELL  WATERS. 

Argonne  National  Lab.,  IL. 

H.  Jiang,  and  R.  B.  Holtzman. 

Health  Physics  HLTPAO,  Vol.  57,  No.  1,  p  167- 

168,  July  1989.  1  tab,  4  ref. 

Descriptors:  •Pollutant  identification,  'Radium  ra- 
dioisotopes, *Well  water,  Aquifers,  Laboratory 
methods,  Radioisotope  detection. 

The  Environmental  Protection  Agency  considers 
radium  isotopes  in  drinking  water  a  major  concern 
and  it  assumes  that  the  concentration  ratio  of 
226Ra/228Ra  is  equal  to  or  less  than  1.5.  However, 
survey  results  show  that  the  ratios  of  226Ra/228Ra 
in  water  range  from  greater  than  14  to  less  than 
0.07.  Because  rations  less  than  1.5  are  not  unusual, 
excessive  228Ra  in  many  samples  may  be  missed. 
A  procedure  is  described  that  uses  gamma-ray 
spectrometry  for  the  determination  in  well  waters 
of  the  Ra  isotopes,  226Ra,  228Ra,  and  224Ra.  First, 
the  Ra  isotopes  are  co-precipitated  with  barium 
and  lead  sulfates  and  the  precipitate  is  counted  on  a 
low-background  detector  which  has  a  high  resolu- 
tion for  gamma  rays.  The  spectra  are  collected  on 
a  4096-channel  pulse-height  analyzer  and  the  data 
are  processed  by  computer  techniques  to  identify 
and  determine  the  activities  of  the  respective  nu- 
clides. Because  of  the  short  half-life  of  the  224Ra 
(3.66  d),  the  precipitate  should  be  counted  within  4 
d  of  collection  of  the  sample.  Since  the  determina- 
tions of  224Ra  and  226Ra  rely  on  the  detection  of 
gamma  rays  from  the  short-lived  radon  daughters, 
and  the  Rn  isotopes  are  gases  lost  from  the  water 
samples  during  heating,  time  must  be  allowed  for 
the  growth  of  the  Rn  and  its  daughters  for  count- 
ing. The  recovery  of  Ra  in  the  analysis  is  essential- 
ly quantitative,  as  demonstrated  by  the  recovery  of 
228Ra  of  102  plus  or  minus  6%  (standard  devi- 
ation) for  eight  samples  spiked  with  this  nuclide. 
The  detection  limit  of  the  procedure  for  each  of 
the  nuclides,  with  about  1000  min  of  counting  time, 
was  estimated  to  be  about  0.2  Bq  (5  pCi),  or  about 
0.01  Bq/L.  (Shidler-PTT) 
W90-01951 


QUANTITATIVE  HIGH-RESOLUTION  GAS 
CHROMATOGRAPHY  AND  MASS  SPEC- 
TROMETRY OF  TOXAPHENE  RESIDUES  IN 
FISH  SAMPLES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
F.  I.  Onuska,  and  K.  A.  Terry. 
Journal  of  Chromatography  JOCRAM,  Vol.  471, 


46 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


No.  1,  p  161-171,  June  2,  1989.  4  fig,  3  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Tissue  anal- 
ysis, *Fish,  'Toxaphene,  'Mass  spectrometry, 
•Chromatography,  Laboratory  methods. 

An  analytical  method  is  described  which  permits 
the  determination  of  ppb  (1  microg/kg)  levels  of 
toxaphene  in  fish  tissues.  Interferences  from  bio- 
genic and  xenobiotic  substances  are  reduced  even 
with  low-resolution  mass  spectrometry.  The  meth- 
odology has  a  low  susceptibility  to  false  positive 
determinations,  which  could  result  form  the  pres- 
ence of  a  wide  variety  of  co-contaminants.  The 
method  is  based  on  the  measurement  of  a  signal 
representative  of  the  toxaphene  residue  relative  to 
a  known  amount  of  an  internal  standard  chlorine- 
37-labeled  compound.  A  modular  approach  to  tox- 
aphene enrichment  has  permitted  a  moderately 
simple  procedure,  significantly  reducing  analytical 
time  requirements  and  the  number  of  sample  ma- 
nipulations, and  making  the  procedure  amenable  to 
automation.  The  reliability  and  accuracy  of  the 
procedure  are  demonstrated  by  the  results  of  intra- 
laboratory  and  interlaboratory  studies.  The  meth- 
odology has  been  validated  and  the  presented  data 
indicate  that  the  detection  limit  is  1  microg/kg  of 
total  toxaphene.  Toxaphene  recovery  from  fish  at 
concentration  levels  between  0.1  and  10  microg/g 
was  84  plus  or  minus  12%.  (Author's  abstract) 
W90-01953 


DETERMINATION  OF  CHLOROPHENOLS  IN 
WATER  BY  DIRECT  ACETYLATION  AND 
SOLID-PHASE  EXTRACTION. 

Vysoka   Skola   Chemicko-Technologicka,    Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

V.  Janda,  and  H.  van  Langenhove. 

Journal  of  Chromatography  JOCRAM,  Vol.  472, 

no.  1,  June  9,  1989.  3  fig,  2  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Water  analysis,  'Phenols,  Water  sam- 
ples, Direct  acetylation,  Gas  chromatography. 

Tap  water,  spiked  with  different  chlorophenols, 
was  subjected  to  direct  acetylation  with  acetic 
anhydride.  Solid-phase  extraction  of  the  acetylated 
chlorophenols  was  accomplished  with  polypropyl- 
ene cartridges.  Following  removal  of  residual 
water  from  the  cartridge,  the  chlorophenol  ace- 
tates were  desorbed  with  1  ml  of  benzene.  The 
eluate  was  dried,  and  after  addition  of  internal 
standard  (p-bromophenol  acetate),  gas  chromato- 
graph  analysis  was  performed.  Recoveries  for  all 
the  chlorophenols  were  always  higher  than  90%. 
The  advantages  of  the  method  included:  (1)  non- 
ionogenic  acetates  could  be  isolated  from  water 
more  easily  than  highly  polar  free  chlorophenols; 
(2)  derivatization  in  the  aqueous  solution  was 
rapid;  and  (3)  in  comparison  with  repeated  liquid/ 
liquid  extraction,  manipulations  with  large  volumes 
of  solvents  were  avoided.  (Bazar-PTT) 
W90-01954 


RELATIVE  IMPORTANCE  OF  BIO-AND  GEO- 
POLYMERS  IN  INTERSTITIAL  WATERS: 
SPECTROFLUOROMETRY  AND  BIOASSAY 
STUDIES  (IMPORTANCE  RELATIVE  DES 
BIO-AND  GEOPOLYMERES  DANS  LES  EAUX 
INTERSTITIELLES:  UTILISATION  DE  LA 
SPECTROFLUORIMETRIE  ET  ESSAIS  BIO- 
CHIMIQUES). 

Universite  de  Toulon  et  du  Var,  La  Garde 
(France).  Lab.  de  Recherches  de  Chimie  Marine 
des  Organometalliques. 
C.  Benamou,  M.  Richou,  and  J.  Benaim. 
Water  Research  WATRAG,  Vol.  23,  No.  9,  p 
1127-1136,  1989.  6  fig,  4  tab,  45  ref.  English  sum- 
mary. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Interstitial  water,  'France,  'Poly- 
mers, Spectrophotometry,  Sediments,  Organic 
matter,  Humic  acids,  Fulvic  acids,  Hydrogen  ion 
concentration,  Carbohydrates,  Proteins,  Lipids, 
Microbial  degradation. 

In  order  to  define  'a  quality'  of  the  sea  bottom, 
sediments  were  sampled  in  the  vicinity  of  three 


different  kinds  of  outfalls  at  sites  on  the  French 
Riviera  receiving  municipal  sewages:  (1)  Cannes 
receiving  treated  effluents;  (2)  Nice  where  the 
treatment  plant  is  being  built;  and  (3)  Antibes 
where  there  is  no  treatment  at  all.  Dissolved  or- 
ganic matter  in  interstitial  water  (IW)  extracted 
from  sediments  and  referred  to  as  geopolymers 
(humic  substances)  and  biopolymers  (glucids, 
lipids,  and  proteins)  was  analyzed.  Humic  acids 
(HA)  and  fluvic  acids  (FA),  extracted  from  marine 
sediments  of  the  same  origin,  were  used  for  the 
preparation  of  standard  solutions.  The  emission 
spectra  of  these  standards  were  recorded  at  various 
pH  values.  FA  show  one  typical  emission  band  at 
450  nm  whereas  two  bands  are  observed  for  HA  at 
450  and  530  nm.  A  humic  character  can  thus  be 
defined  by  the  emission  at  530  nm  attributed  to  a 
conjugate  base  of  HA.  When  applied  to  IW  at 
natural  pH,  the  FA/HA  ratio  can  be  estimated.  As 
expected,  IW  contains  mostly  FA,  but  some  sam- 
ples present  noticeable  amounts  of  HA  (mainly  at 
the  previous  places  of  outfalls).  A  simple  test  using 
pH  adjustments  of  IW  can  also  be  used  for  qualita- 
tive evaluation  of  dissolved  HA.  Usual  spectropho- 
tometric  methods  were  used  for  the  titrations  of 
carbohydrates,  proteins,  and  lipids.  Contrarily  with 
proteins  and  lipids  the  carbohydrates  concentra- 
tions measured  in  IW  are  higher  and  practically 
constant  (30-46  mg/L).  Exc-enzymes  hydrolases  in 
IW  can  be  directly  detected  using  commercial 
APIZYM  systems.  In  this  way,  a  global  microbial 
activity  parameter  is  determined  for  each  site. 
High  values  are  obtained  for  the  three  sites  studied 
and  particular}'  in  Nice.  A  review  of  the  19  cell- 
free  enzymes  detected  is  also  presented.  (Author's 
abstract) 
W90-02010 


ISOLATION  OF  WILD-TYPE  HEPATITIS  A 
VIRUS  FROM  THE  ENVIRONMENT. 

Universita  degli  Studi  'Tor  Vergata',  Rome  (Italy). 

Dept.  of  Public  Health. 

M.  Divizia,  P.  D.  Napoli,  A.  Venuti,  R.  Perez- 

Bercoff,  and  A.  Pana. 

Water  Research  WATRAG,   Vol.   23,   No.   9,   p 

1155-1160,  1989.  4  fig,  1  tab,  36  ref. 

Descriptors:  'Viruses,  'Culturing  techniques, 
'Pathogens,  Hepatitis,  Tiber  River,  Filtration 
method,  Antibodies. 

Three  isolates  of  human  hepatitis  A  virus  (HAV) 
were  cultivated  directly  from  polluted  Tiber  water 
on  Frp/3  cells.  From  50  to  125L  of  water  were 
prefiltered  through  10  and  1  microm  polygard 
filters  and  concentrated  using  a  molecular  ultrafil- 
tration system.  The  washing  buffer  was  acid-pH 
precipitated  or  concentrated  by  ultrafiltration. 
Each  sample  was  neutralized  with  a  pool  of  anti- 
bodies against  all  the  enteroviruses  excluding  hepa- 
titis A  virus.  Three  samples  obtained  from  pre- 
filters  were  scored  as  positive.  Hepatitis  A  virus 
was  identified  by  commercial  ELISA  test,  indirect 
immunofluorescene,  neutralization  test,  performed 
with  polyclonal  or  monoclonal  antibody,  and  by 
hybridization  test  with  cDNA  probes.  (Author's 
abstract) 
W90-02013 


OPTIMIZATION  OF  A  SAMPLING  DESIGN 
AND  SIGNIFICANCE  OF  BACTERIAL  INDI- 
CATORS: APPLICATION  TO  THE  BACTERIO- 
LOGICAL SURVEY  OF  THE  ARDECHE 
RIVER,  FRANCE. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 
gie. 

B.  Baleux,  and  M.  Troussellier. 
Water  Research  WATRAG,  Vol.   23,   No.   9,   p 
1183-1190,  1989.  6  fig,  4  tab,  14  ref. 

Descriptors:  'Bioindicators,  'Pollutant  identifica- 
tion, 'Pathogens,  'Coliforms,  'Monitoring,  Sam- 
pling, Path  of  pollutants,  Statistical  analysis,  Aero- 
monas,  Pseudomonas,  Enterobacteriaceae,  Correla- 
tion analysis,  France. 

Difficulties  encountered  in  monitoring  the  bacte- 
rial pollution  of  rivers  were  investigated  during  the 
bacteriological  survey  of  one  of  the  most  popular 
recreational  rivers  of  France.  The  problems  of  the 
representativeness  of  bacterial  indicator  sampling 


was  first  studied  by  analyzing  preliminary  sam- 
pling results  using  nested  ANOVA  and  estimating 
the  error  percentage  (confidence  interval/mean) 
obtained  with  different  simulated  sampling  strate- 
gies. The  best  strategy  i.e.  giving  the  lowest  error 
percentage  of  the  bacterial  mean,  was  applied  to  a 
survey  of  fecal  and  total  coliform  and  fecal  strepto- 
cocci counts  at  different  sampling  locations  (11) 
along  the  river,  repeated  five  times  during  the 
summer  of  1984.  Two  opportunistic  pathogens  of 
nonfecal  origin  were  also  counted  at  the  same  time 
as  the  bacterial  populations  isolated  as  fecal  and 
total  coliforms  were  investigated.  Generally,  the 
confidence  intervals  around  the  count  means  were 
low,  and  allowed  a  clear  separation  of  the  polluted 
and  the  nonpolluted  zones  of  the  river  based  on 
European  Community  standards.  The  counts  of  the 
three  standard  bacterial  indicators  were  significant- 
ly correlated  along  the  whole  river.  In  contrast, 
the  variations  of  Aeromonas  spp  and  Pseudomonas 
aeruginosa  counts  were  generally  not  correlated 
with  those  of  the  indicators.  All  the  bacterial 
strains  isolated  as  fecal  coliforms  were  identified  as 
Enterobacteriaceae  and  70.8%  of  them  were  Es- 
cherichia coli.  Only  24.5%  of  total  coliforms  were 
identified  as  Enterobacteriaceae.  The  last  results 
indicate  that,  despite  the  standards,  the  total  coli- 
form variable  is  not  relevant,  for  assessing  the 
recreational  quality  of  river  waters.  Replacement 
of  this  variable  by  others,  such  as  easily  measurable 
pathogenic  bacteria  of  nonfecal  origin,  is  recom- 
mended. (Author's  abstract) 
W90-02017 


IDENTIFICATION  OF  SURFACTANTS  IN 
WATER  BY  FAB  MASS  SPECTROMETRY. 

Aigues  de  Barcelona  (Spain). 

F.  Ventura,  J.  Caixach,  A.  Figueras,  I.  Espalder, 

and  D.  Fraisse. 

Water  Research  WATRAG,  Vol.   23,  No.   9,   p 

1191-1203,  1989.  8  fig,  3  tab,  23  ref. 

Descriptors:  'Water  analysis,  'Surfactants,  'Pol- 
lutant identification,  'Mass  spectrometry,  Non- 
ionic  compounds,  Cationic  compounds,  Anionic 
compounds,  Quantification,  Sensitivity. 

An  application  of  fast  atom  bombardment  (FAB) 
for  identification  of  some  organic  micropollutants 
was  performed.  A  study  of  the  most  common 
surfactants,  including  non-ionic,  cationic  and  ani- 
onic compounds  was  carried  out  and  the  results 
obtained  used  to  build  a  table  for  rapid  character- 
ization of  surfactants  in  real  samples.  Negative 
FAB  and  tandem  mass  spectrometry  (CID-MIKE) 
were  also  occasionally  employed,  when  two  or 
more  compounds  gave  the  same  series  of  peaks. 
Other  disadvantages  came  from  difficulty  of  pol- 
lutant quantification  in  real  samples.  Sensitivity 
limits  for  standards  varied  from  low  to  upper  nano- 
gram range  for  cationic  to  anionic  surfactants. 
Raw  and  drinking  water  extracts  of  Barcelona 
(N.E.  Spain)  were  analyzed  and  the  most  common 
surfactants  and  some  brominated  derivatives  were 
identified.  (Author's  abstract) 
W90-02018 


MEASURING  THE  BIOLOGICAL  EFFECTS  OF 
POLLUTION:  THE  MUSSEL  WATCH  AP- 
PROACH. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
B.  L.  Bayne. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  10/11,  p  1089-1100,  1989.  7  fig,  1  tab,  31 
ref. 

Descriptors:  'Water  pollution  effects,  'Monitor- 
ing, 'Pollutant  identification,  'Bioindicators, 
'Mussels,  Bioaccumulation. 

The  Mussel  Watch  approach  to  environmental 
monitoring  is  based  upon  the  fact  that  suspension- 
feeding  bivalves  such  as  mussels,  oysters  and  clams 
accumulate  and  concentrate  certain  environmental 
contaminants  significantly  above  ambient  levels  in 
the  environment,  facilitating  accurate  chemical 
analysis  and  assessment.  Some  of  the  available  'bio- 
logical effects  techniques'  for  measuring  the  effects 
of  pollutants  on  marine  organisms  are  illustrated  by 
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reference  to  a  recent  workshop  at  which  they  were 
tested.  The  following  conclusions  were  drawn 
from  this  workshop:  (I)  The  physiological  determi- 
nation of  the  scope  for  growth,  which  represents 
an  integrated  measurement  of  the  health  and  well- 
being  of  the  organism,  is  clearly  effective  in  detect- 
ing the  sub-lethal  impact  of  mussels  within  a  com- 
plex field  situation  where  the  mussels  experience  a 
mixture  of  contaminants;  (2)  Measurements  of  lyso- 
somal function  correlate  well  with  anticipated  cel- 
lular and  tissue  measurements  and,  in  general,  were 
effective  in  detecting  biological  effects  of  pollut- 
ants in  the  field;  however,  variability  was  apparent 
which  would  render  the  interpretation  of  the  data 
with  respect  to  measured  level  of  organic  contami- 
nants in  the  tissues  difficult.  This  variability  was 
largely  due  to  differences  in  the  reproductive 
status  of  the  mussels;  and  (3)  Some  biochemical 
determinations  of  the  mixed  function  oxidase 
system  seemed  to  confirm  increased  levels  of  activ- 
ity with  increased  exposure  to  organic  contami- 
nants, but  knowledge  of  the  biochemistry  of  these 
reactions  in  invertebrates  is  presently  too  scant  to 
support  their  use  in  field  monitoring.  In  spite  of 
these  uncertainties,  the  overriding  conclusion  is 
that  biological  responses  by  mussels  to  contamina- 
tion in  the  field  can  be  used  to  discriminate  be- 
tween polluted  and  non-polluted  sites  and  can  be 
of  use  in  monitoring  the  biological  impact  of  con- 
tamination. (Sand-PTT) 
W90-02051 


WATER  QUALITY  INDICES  FOR  THE  MAN- 
AGEMENT OF  SURFACE  WATER  QUALITY. 

Middlesex  Polytechnic,  Enfield  (England). 

M.  A.  House,  and  D.  H.  Newsome. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  10/11,  p  1137-1148,  1989.  10  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, 'Water  quality  indices,  *Water  quality  stand- 
ards, *Water  quality  management,  Indicators, 
Mathematical  analysis,  Water  pollution,  Classifica- 
tion. 

The  need  for  a  simple,  objective  and  reproducible 
numeric  scale  to  represent  water  quality  in  terms 
that  all  types  of  user  will  accept  has  been  apparent 
for  the  last  20  years.  Subjective  classifications  of 
water  quality  have  been  made,  but  they  are  seldom 
reproducible  and  lack  sensitivity.  Now,  a  new 
family  of  water  quality  indices  has  been  developed 
that  can  be  used  either  independently  or  in  combi- 
nation which  promise  to  overcome  previous  criti- 
cisms. The  use  of  a  water  quality  index  allows 
'good'  and  'bad'  water  to  be  quantified  by  reducing 
a  large  quantity  of  data  on  a  range  of  physico- 
chemical  and  biological  determinations  to  a  single 
number  in  a  simple,  objective  and  reproducible 
manner.  These  numbers  allow  meaningful  spatial 
and  temporal  comparisons  to  be  made  and  inte- 
grate the  effect  of  the  various  pollutants  present. 
These  indices  are  currently  being  used  by  a  UK 
water  authority  to  assess  their  utility  to  personnel 
responsible  for  both  the  planning  and  day-to-day 
management  of  water  quality.  (Sand-PTT) 
W90-02055 


APPLICATION  OF  A  WATER  QUALITY 
INDEX  TO  RIVER  MANAGEMENT. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

J.  M.  Tyson,  and  M.  A.  House. 
Water  Science  and  Technology   WSTED4,  Vol. 
21,  No.  10/11,  p  1149-1159,  1989.  2  fig,  8  tab,  5  ref. 

Descriptors:  *River  management,  *Water  quality 
management,  *Water  quality  standards,  *Water 
quality  indices,  England,  Decision  making. 

River  water  quality  in  the  UK  is  categorized 
within  a  five  class  system  developed  by  the  Na- 
tional Water  Council  in  1978.  This  system  suffers 
from  problems  of  subjectivity,  reproducibility  and 
sensitivity  which  limit  its  value  in  identifying  bene- 
fits of  management  practice.  It  was  expected,  in 
North  West  Water  Authority,  that  use  of  the 
Water  Quality  Index  (WQI)  developed  previously 
would  meet  information  requirements  for  the  man- 
agement of  river  water  quality.  Application  of  the 
WQI  to  several  thousand  individual  data  sets  has 


demonstrated  that  the-  system  fulfills  many  require- 
ments. In  particular,  any  clement  of  subjectivity  is 
contained  within  the  methodology  which  can  Re- 
applied in  a  simple  standard  manner  to  yield  results 
which  are  sensitive  to  variations  in  quality  and  the 
value  of  a  continuous  scale  in  discriminating  be- 
tween different  sets  of  results  has  been  proven 
Further,  the  system  is  made  more  robust  by  the 
ability  to  set  results  within  selected  confidence- 
intervals  thereby  aiding  decision  making.  Comput- 
erized data  handling  enables  the  Index  to  produce 
valuable  management  information  in  a  timely  and 
efficient  manner  (Sand-PTT) 
W90-02056 


TESTING  OF  COLORED  SAMPLES  FOR  TOX- 
ICITY BY  THE  ALGAL-ATP  BIOASSAY  MI- 
CROPLATE  TECHNIQUE. 

National  Water  Research  Inst  ,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
K.  K.  Kwan. 

Environmental  Pollution  ENPOEK,  Vol.  60,  No 
1-2,  p  47-53,  1989.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Toxicity,  *Bioassay,  'Color,  'Pulp 
wastes,  *Algae,  Adenosine  triphosphate,  Interfer- 
ences, Optical  densities,  Physicochemical  proper- 
ties. 

Algal-ATP  bioassay  is  a  relatively  simple,  inexpen- 
sive, reliable  and  fast  testing  procedure  for  toxicity 
assessment.  This  algal  growth  inhibition  bioassay 
technique  using  Selenastrum  capricornutum  was 
used  to  assess  the  toxicity  levels  in  pulp  and  paper 
mill  and  thermomechanical  mill  effluent  samples. 
Pulp  and  paper  mill  and  thermomechanical  mill 
effluent  samples  contain  a  wide  range  of  colors  due 
to  certain  physico-chemical  properties  of  the  test 
samples.  Three  samples  with  optical  densities  rang- 
ing from  0.27  to  >  2.0  (at  600  nanometer)  were 
used  to  evaluate  the  relationship  of  color  and 
sample  concentration.  Twenty  microliters  of  ATP 
standard  which  yielded  400-500  RLU  was  added 
to  each  sample  and  dilution  (100,  50,  25,  and 
12.5%),  ATP  measurements  were  performed,  and 
a  color  reduction  graph  was  plotted.  Initially  10  of 
the  thirteen  samples  tested  produced  a  toxic  effect. 
However,  after  color  and  physico-chemical  effects 
were  removed  only  7  produced  a  toxic  effect. 
Therefore,  of  the  thirteen  samples  tested,  seven 
were  toxic,  three  produced  stimulatory  effects  and 
three  were  negative  for  both  toxic  and  stimulatory 
effects.  Color  was  not  a  function  of  concentration. 
Therefore,  in  a  dose-response  study  of  more  than 
one  concentration  it  is  important  to  be  aware  of  the 
nature  and  extent  of  interferences  due  to  the  inher- 
ent complexity  of  some  environmental  samples. 
(White-Reimer-PTT) 
W90-02113 


APPROPRIATENESS  OF  AUFWUCHS  AS  A 
MONITOR  OF  BIOACCUMULATION. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
M.  C.  Newman,  and  A.  W.  Mcintosh. 
Environmental  Pollution  ENPOEK,  Vol.  60,  No. 
1-2,  p  83-100,  1989.  1  fig,  83  ref.  DOE  and  U  of 
Georgia    Savannah    River    Ecology    Laboratory 
Grant  DE-AC09-76SROO-819. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Bioaccumulation,  'Aufwuchs,  Trace  ele- 
ments, Aquatic  life,  Pollutants,  Bioavailability. 

Aufwuchs,  procedurally  defined  as  material  accu- 
mulating on  submerged  surfaces,  is  being  used  in- 
creasingly to  monitor  trace  element  bioaccumula- 
tion in  aquatic  biota.  Procedurally-defined  auf- 
wuchs is  a  complex  mixture  of  biotic  and  abiotic 
components.  Both  biotic  and  abiotic  components 
can  be  avid  concentrators  of  trace  elements.  Con- 
sequently, bioaccumulation  data  generated  from 
poorly-characterized,  procedurally-defined  auf- 
wuchs may  not  accurately  reflect  accumulation  by 
biota.  Further,  total  concentrations  of  trace  ele- 
ments in  procedurally-defined  aufwuchs  may  not 
be  indicative  of  the  amount  of  contaminant  avail- 
able for  trophic  transfer.  This  potentially  compli- 
cating factor  can  be  minimized  by  exposing  sub- 
strates for  relatively  short  periods  of  time  or  ex- 
pressing the  contaminant  levels  on  an  areal  basis  as 
well  as  a  gravimetric  basis.  This  problem  could  be 


most  prominent  when  contaminant  concentration* 
or  physico-chemical  conditions  change  at  a  rate 
that  allows  diffusion-limited  advjrption  kinetics  to 
significant  Alternative  measures  of  bioa- 
vailable  contaminant  such  as  those  developed  for 

ni  bound  contaminants  have  not  been  ada- 
quately  assessed  or  utilized  for  procedurally-de- 
fined aufwuchs  (Author's  abstract] 

2115 


SINGLE-COLUMN  ION-CHROMA  I  Of, kA- 
PHIC  DETERMINATION  OP  CHROMILM  <\D 
IN  AQUEOl  S  SOU  WD  SLUDGE  EXTRACTS. 
California  Univ.,  Riverside  Dept  of  Soil  and  En- 
vironmental Sciences 
H.  C  Mehra,  and  W.  T.  Frankenberger. 
Talanta  TLNIA2,  Vol.  36,  No.  9,  p  889-929,  Sep- 
tember 1989.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Chromium, 
•Heavy  metals,  'Chromatography,  Soil  analysis, 
Soil  chemistry,  Sludge,  Soil  contamination. 

Chromium  finds  its  way  into  soils  through  industri- 
al wastes  such  as  electroplating  sludge,  tannery 
wastes,  manufacture  of  corrosion  inhibitors,  and 
municipal  sewage  sludges.  Single-column  ion-chro- 
matography  (SCIC)  was  investigated  as  a  routine, 
rapid,  precise  and  selective  analytical  method  for 
the  determination  of  chromium  (VI)  in  aqueous 
extracts  of  soil  and  sewage  sludge.  Chromatogra- 
phic parameters  were  optimized  for  determination 
of  Cr(VI),  N03(-),  S04(-).  A  low-capacity  resin- 
based  column  was  used  for  the  separation  and  the 
anions  were  determined  by  conductometnc  detec- 
tion. Para-hydroxybenzoic  acid  (5mM)  at  pH  8.5 
was  used  as  the  eluent.  The  limit  of  detection, 
defined  as  S/N  =  3,  was  92  micrograms  per  liter. 
The  resolution  between  Cr(VI)  and  S04(-)  was 
2.8,  the  precision  ranged  from  0.9%  for  N03(-)  to 
2.0%  for  Cr(VI)  with  a  500  microliter  injection. 
The  SCIC  results  for  Cr(VI)  agreed  closely  with 
those  obtained  by  inductively  coupled  argon- 
plasma  emission  and  spectrophotometry.  (Ence- 
PTT) 
W90-02134 


ANALYSIS  OF  SUMMERTIME  CLOUD 
WATER  MEASUREMENTS  MADE  IN  A 
SOUTHERN  APPALACHIAN  SPRUCE 

FOREST. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Atmospheric  Science  Dept. 

L.  M.  Reisinger,  and  R.  E.  Imhoff. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  45, 

No.  1-2,  p  1-15,  May  1989.  7  tab. 

Descriptors:  'Chemistry  of  precipitation,  'Precipi- 
tation, 'Virginia,  'Acid  rain,  Cloud  physics,  Sul- 
fates. 

An  analysis  of  cloud  water  measurements  made 
during  the  summers  of  1986  and  1987  at  Whitetop 
Mountain,  Virginia  (36.639  degrees  N,  81.605  de- 
grees W)  is  presented.  Analysis  of  cloud  water 
chemistry,  cloud  type,  and  air  mass  origin  are 
made  for  each  cloud  event  occurring  during  one  3 
to  4  week  measurement  'intensive'  per  year  along 
with  an  investigation  of  Regional  source/receptor 
relationships.  Cloud  water  concentrations  of  major 
ions  (i.e.,  H(  +  ),  S04(2-),  N03,  and  NH4(  +  ))  are 
consistently  higher  during  orographically  formed 
'cap'  cloud  events.  Differences  in  cloud  liquid 
water  content  between  cap  and  frontal  cloud 
events  explains  most,  but  not  all,  of  the  cloud 
water  ion  concentration  differences.  The  remaining 
difference  can  be  explained  by  greater  rainfall  asso- 
ciated with  frontal  cloud  events.  Most  of  the  cloud 
water  sulfate  measured  at  Whitetop  Mountain  is 
apparently  due  to  nucleation  of  aerosol  sulfate 
w'thin  cloud  droplets  and  not  to  local  in-cloud 
aqueous  phase  S02  oxidation.  No  strong  source/ 
receptor  relationships  were  evident  from  this  anal- 
ysis. Most  72  hr  air  trajectories  arriving  at  White- 
top  Mountain  during  the  cloud  events  described 
originated  in  the  southeastern  United  States.  Few 
came  from  the  Ohio  River  Valley  or  the  northeast- 
ern United  States.  (Author's  abstract) 
W90-02155 
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PHOTOACOUSTIC  DETECTION  OF  ORTHO- 
PHOSPHATE  IN  AQUEOUS  SOLUTION. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Laser  Photoacoustic  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02159 


AQUATIC  HYPHOMYCETES  AS  INDICATORS 
OF  CONTAMINATION  (HYPHOMYCETES 
ACUATICOS  COMO  INDICADORES  DE  CON- 
TAMINACION). 

Instituto  Profesional  Osorno  (Chile).  Dept.  Cien- 

cias  Exactas  y  Naturales. 

J.  Burgos  E.,  and  H.  Castillo  P. 

Biota,  Vol.  2,  p   1-10,   1986.   1  fig,  4  tab,   13  ref. 

English  summary. 

Descriptors:  *Aquatic  fungi,  *Hyphomycetes, 
*  Water  pollution  effects,  "Bioindicators,  Damas 
River,  Chile,  Species  diversity,  Anaerobic  condi- 
tions. 

The  diversity  of  aquatic  Hyphomycetes  colonizing 
willow  leaves  was  studied  at  the  end  of  summer 
and  early  autumn  in  two  sectors  of  the  Damas 
River  (Osorno,  Chile),  one  clean  and  one  polluted. 
All  leaves  placed  in  the  clean  sector  of  the  river 
were  colonized  with  10  species  with  active 
growth,  compared  to  only  2.5%  of  those  placed  in 
the  contaminated  sector,  where  the  only  detected 
species  growing  was  Triscelophorus  acuminatus. 
By  considering  conidia  present  on  leaves,  the  vari- 
ety of  species  for  the  clean  and  polluted  sectors  of 
the  river  was  17  and  4,  respectively.  The  variety  of 
species  was  higher  on  leaves  that  stayed  sub- 
merged for  an  extended  period  (43  days).  The 
more  abundant  species  in  the  clean  sector  were  T. 
acuminatus  (90%),  Lemonniera  aquatica  (86%), 
Tetracladium  marchalianum  (57%)  and  Clavariop- 
sis  aquatica  (57%).  It  is  concluded  that  the  condi- 
tion of  organic  contamination  of  the  Damas  River, 
which  produces  an  oxygen  deficit  of  85%  at  the 
end  of  the  summer  and  the  beginning  of  autumn  is 
limiting  for  the  development  of  the  aquatic  Hypho- 
mycetes. Therefore  species  diversity  values  (varie- 
ty) as  low  as  1,  compared  with  values  of  10  or 
more,  are  indicators  of  contamination  with  condi- 
tions approaching  an  anaerobic  state.  (Author's 
abstract) 
W90-02161 


ISOLATION  OF  AEROMONAS  SPP.  FROM 
WATER  BY  USING  ANAEROBIC  INCUBA- 
TION. 

South  Australia  Engineering  and  Water   Supply 

Dept.,  Salisbury.  State  Water  Labs. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-02163 


DETECTION  OF  ACINETOBACTER   SPP.  IN 
RURAL  DRINKING  WATER  SUPPLIES. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-02165 


RELATION    BETWEEN    AEROMONAS    AND 
FAECAL  COLIFORMS  IN  FRESH  WATERS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02175 


SEASONAL  VARIATION  OF  POLLUTION  IN- 
DICATORS IN  A  WILDFOWL  RESERVE 
(DONANA  NATIONAL  PARK,  SPAIN). 

Centro    de    Investigaciones    Biologicas,    Madrid 

(Spain). 

R.  Rivilla,  and  C.  C.  Gonzalez. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

67,  No.  2,  p  219-223,  August  1989.  2  fig,  3  tab,  19 

ref.   Comision  Asesora  para  el  Desarrollo  de  la 

Investigacion  Cientifica  y  Tecnica  grant  603/617. 

Descriptors:  *Water  pollution,  *Bioindicators, 
•Pathogenic  bacteria,  *Coliforms,  *Fecal  strepto- 
cocci, 'Wildlife  habitats,  Seasonal  variation, 
Donana  National  Park,  Spain. 


Pollution  indicators  in  Donana  National  Park  in 
southwestern  Spain  show  a  cyclical  seasonal  pat- 
tern with  maximum  level  in  the  autumn  and  mini- 
mum in  the  spring.  While  fecal  streptococci 
proved  to  be  the  best  indicator  microorganisms  in 
this  type  of  salty,  alkaline  environment,  total  coli- 
forms  gave  an  overestimation  of  pollution  because 
of  the  presence  of  hydroteluric  coliforms.  (Au- 
thor's abstract) 
W90-02176 


TOXICITY  VERSUS  AVOIDANCE  RESPONSE 
OF  GOLDEN  SHINER,  NOTEMIGONUS  CRY- 
SOLEUCAS,  TO  FIVE  METALS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
S.  I.  Hartwell,  J.  H.  Jin,  D.  S.  Cherry,  and  J. 
Cairns. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No.  3,  p 
447-456,  September  1989.  2  fig,  3  tab,  37  ref.  Amer- 
ican Electric  Power  Company,  Columbus,  Ohio 
grant  43216-6631. 

Descriptors:  *Fish  behavior,  *Bioassay,  "Bioindi- 
cators,  *Water  pollution  effects,  'Toxicity, 
"Heavy  metals,  Chromium,  Copper,  Cadmium,  Ar- 
senic, Selenium,  Golden  shiner,  Avoidance  behav- 
ior. 

Avoidance  thresholds  and  96-h  LC50  values  were 
determined  for  golden  shiners,  Notemigonus  cry- 
soleucas,  for  Cr,  Cu,  Cd,  As,  and  Se.  The  avoid- 
ance concentrations  were  73,  26  and  28  micro- 
gram/1 for  Cr-VI,  Cu  and  As-III,  respectively.  Cd 
and  Se  were  not  avoided  at  experimental  concen- 
trations up  to  68  and  3489  microgram/1,  respec- 
tively. Acute  flow-through  96-h  LC50  values  for 
Cr-VI,  Cu,  and  As-III  were  55.0,  84.6,  and  12.5 
mg/1,  respectively,  which  were  more  than  two 
orders  of  magnitude  above  avoidance  concentra- 
tions. The  acute  flow-though  96-h  LC50  values  for 
Cd  and  Se  were  2.8  and  11.2  mg/1,  respectively. 
These  concentrations  are  31  and  2.2  times  the 
highest  concentration  employed  in  the  avoidance 
tests,  neither  of  which  were  avoided  by  the  test 
organisms.  Thus,  simple  toxicity  tests  do  not  identi- 
fy the  environmental  hazard  of  some  elements,  and 
the  most  toxic  elements  may  not  elicit  a  behavioral 
response.  When  used  in  concert  with  tests  of  orga- 
nism function,  more  realistic  indicators  of  environ- 
mental hazard  or  safety  may  be  determined.  (Au- 
thor's abstract) 
W90-02178 


SUITABILITY  OF  FOUR  MEDIA  FOR  ENU- 
MERATING AEROMONAS  SPP.  FROM  ENVI- 
RONMENTAL SAMPLES. 

Technical  Univ.  of  Denmark,  Lyngby. 

S.  Knochel. 

Letters  in  Applied  Microbiology  LAMIE7,  Vol.  9, 

No.  2,  p  67-69,  August  1989.  3  tab,  16  ref.  Danish 

Technical  Research  Council  grant  16-411 3. H  and 

Danish  Agricultural  Research  Council  grant   13- 

3925. 

Descriptors:  *Culturing  techniques,  "Pollutant 
identification,  "Aeromonas,  "Pathogenic  bacteria, 
"Bacterial  analysis,  "Growth  media,  Agars. 

Starch  ampicillin  agar,  dextrin  fuschsin  sulfite  agar 
(DFS)  and  blood  agar  with  10  mg  (BA-10)  and  30 
mg  (BA-30)  ampicillin/1,  respectively,  were  evalu- 
ated for  enumeration  of  Aeromonas  spp.  from  en- 
vironmental samples.  Recovery  from  pure  cultures 
was  excellent  on  all  media  except  for  ampicillin- 
sensitive  strains  on  the  ampicillin-containing  media. 
With  natural  samples,  the  ability  to  differentiate 
Aeromonas  from  the  background  microflora  was 
best  on  SA  agar  where  85%  presumptive  Aero- 
monas colonies  were  confirmed,  compared  with 
18%  on  DFS,  36%  on  BA-10  and  40%  on  BA-30. 
Prolonged  incubation  caused  a  decrease  in  the 
differentiating  ability.  (Author's  abstract) 
W90-02208 


FRESHWATER  SHRIMP  (PARATYA 

COMPRESSA  IMPROVISA)  AS  A  SENSITIVE 
TEST  ORGANISM  TO  PESTICIDES. 

National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan).  Environmental  Biology  Div. 


S.  Hatakeyama,  and  Y.  Sugaya. 

Environmental  Pollution  ENPOEK,  Vol.  59,  No. 

4,  p  325-336,  1989.  2  fig,  3  tab,  13  ref. 

Descriptors:  "Shrimp,  "Insecticides,  "Herbicides, 
"Water  pollution  effects,  "Bioindicators,  Bioassay, 
Toxicity,  Paratya,  Waterfleas. 

The  susceptibility  of  2-week-old  individuals  of  the 
freshwater  shrimp,  Paratya  compressa  improvisa, 
to  five  kinds  of  insecticide  and  five  kinds  of  herbi- 
cide was  examined  in  comparison  with  that  of  two 
species  of  Cladocera,  Daphnia  magna  and  Moina 
macrocopa.  The  shrimp  was  especially  sensitive  to 
two  organophosphorus  insecticides.  The  48-hour 
LC50  values  for  fenitrothion  and  fenthion  to  the 
shrimp  were  1.15  and  1.04  microgram/liter  (mean 
value,  n  =  2),  in  contrast  with  37.8  and  35.3  micro- 
gram/ liter  in  the  cases  of  M.  macrocopa,  and 
more  that  50  microgram/liter  with  D.  magna.  The 
shrimp  also  showed  the  higher  susceptibility  to 
other  insecticides,  diazinon,  carbaryl  and  2-sec- 
butylphenyl  N-methylcarbamate,  apart  from  D. 
magna  to  diazinon  and  carbaryl.  The  shrimp  also 
showed  higher  susceptibility  to  herbicides.  The  48- 
hour  LC50  values  of  chlornitrofen,  benthiocarb, 
oxadiazon,  butachlor,  and  symetryne  to  the  shrimp 
were  2  to  8  times  lower  than  those  of  two  species 
of  Cladocera,  except  for  the  LC50  value  of  oxadia- 
zon, to  M.  macrocopa,  which  was  very  slightly 
higher.  However,  the  shrimp  showed  a  somewhat 
lower  susceptibility  to  heavy  metals  than  the  two 
species  of  Cladocera,  especially  to  copper,  and  to 
cadmium  and  zinc  in  comparison  with  D.  magna. 
A  bioassay  using  the  shrimp  with  river  water, 
collected  from  the  river  adjacent  to  the  paddy 
field,  showed  clearly  the  high  mortality  of  the 
shrimp  following  the  aerial  spraying  with  pesti- 
cides. (Author's  abstract) 
W90-02242 


METHYL-,  POLYMETHYL-,  AND  ALKYLPO- 
LYCHLORODIBENZOFURANS  INDENTIFIED 
IN  PULP  MILL  SLUDGE  AND  SEDIMENTS. 

Station  Federale  de  Recherches  en  Arboriculture, 
Viticulture  et  Horticulture  de  Waedenswil  (Swit- 
zerland). 

H.-R.  Buser,  L.-O.  Kjeller,  S.  E.  Swanson,  and  C. 
Rappe. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  9,  p  1130-1137,  September 
1989.  7  fig,  5  tab,  13  ref. 

Descriptors:  "Water  pollution  sources,  "Water  pol- 
lution effects,  "Pulp  and  paper  industry,  Chemical 
analysis,  Dibenzofurans,  Furans,  Dioxins. 

A  large  number  of  methyl-,  polymethyl-,  and  other 
alkylpolychlorodibenzofurans  were  identified  in 
marine  and  fresh  water  sediments  outside  pulp 
mills.  Previously,  the  same  compounds  were  erro- 
neously identified  as  polychloroxanthenes  and  po- 
lychloroxanthones.  The  compounds  were  present 
in  sludge  and  sediments  were  concentration  levels 
up  to  1000  times  higher  than  those  of  the  polych- 
lorodibenzodioxins  and  polychlorodibenzofurans. 
The  highest  levels  were  found  for  compounds 
having  x  +  y  =  5-7  (x  is  the  number  of  methyl  and 
y  the  number  of  chlorine  substituents).  The  com- 
pounds could  serve  as  markers  for  pulp  bleaching 
activities.  Interestingly,  they  seemed  not  to  accu- 
mulate significantly  in  fish.  Another  study  with  a 
few  isomers  of  the  compounds  of  the  nature  identi- 
fied here  showed  that  these  were  effective  antago- 
nists of  2,3,7,8-tetrachlorodibenzodioxin  toxicity; 
otherwise,  their  toxicological  significance  was  un- 
known. The  new  compounds  may  interfere  in  po- 
lychlorodibenzodioxin  and  polychlorodibenzo- 
furan  analyses  at  values  used  to  monitor  (13-C12)- 
polychlorodibenzodioxin  and  (13-C12)-polychloro- 
benzofurans  in  high-resolution  gas  chromatogra- 
phy/low-resolution  mass  spectrometry  analyses. 
High-resolution  mass  spectrometry  could  be  used 
to  distinguish  the  dimethyl-polychlorodibenzofur- 
nas  from  the  polychloroxanthones,  but  methyl- 
polychlorobenzofurans  and  the  polychloroxanth- 
enes had  the  same  elemental  formulas  and  thus  the 
same  exact  mass.  Additional  polychloro  com- 
pounds were  also  present  in  sludge  and  sediments, 
but  the  corresponding  methyl-polychlorodibenzo- 
dioxins  and  dimethyl-polychlorodibenzodioxins  so 
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far  had  not  been  detected.  A  series  of  synthetic 
methyl-polychlorodibenzofurans  and  dimethyl-po- 
lychlorodifurans  were  analyzed,  confirming  these 
conclusions.  (Author's  abstract) 
W90-02247 


BACTERIOLOGICAL  PARAMETERS  AND 
BIOMONITORING  OF  WATERS:  A  COMPARI- 
SON OF  SITES  (BAKTERIOLOGISCHE  PA- 
RAMETER UND  BIOMONITORING  VON 
GEWASSERN:  EIN  STANDORTVERGLEICH). 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
H.  D.  Bebenzien. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  131-145, 
1988.  14  fig,  6  tab,  78  ref.  English  summary. 

Descriptors:  *Bacterial  analysis,  *Water  analysis, 
'Bioindicators,  'Monitoring,  Rivers,  Lakes,  Water 
pollution,  Velocity,  Carbon  radioisotopes. 

The  need  to  include  bacteriological  processes  in 
the  monitoring  program  has  been  determined  from 
their  pivotal  role  in  aquatic  ecosystems.  Possible 
methods  to  quantify  bacterial  activities  were  dem- 
onstrated with  special  emphasis  on  the  advantages 
of  kinetic  parameters.  Heterotrophic  potential 
(uptake  rates  of  14C-labelled  glucose)  was  meas- 
ured at  several  sites  (river  estuary  and  freshwater 
lake).  Results  suggest  that  maximum  velocity  may 
function  as  an  indicator  of  relative  pollution.  Alter- 
ations of  natural  mineralization  activity  as  a  result 
of  various  stresses  were  also  observed.  Effects  of 
thermal  pollution  by  two  nuclear  power  plants 
were  analyzed  in  detail,  and  the  application  of  the 
heterotrophic  activity  method  in  the  study  of 
stressed  lakes  is  discussed.  (Author's  abstract) 
W90-02253 


MULTISPECTRAL  REMOTE  SENSING  AS  A 
FRESHWATER  QUALITY  SURVEILLANCE 
TOOL. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02303 


GROUND  WATER  MONITORING  EVALUA- 
TION, HUGHES  AIRCRAFT,  U.S.  AIR  FORCE 
PLANT  NO.  44,  TUCSON,  ARIZONA. 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

M.  G.  Filippini,  and  D.  Zuroski. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-125405. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA-7OO-8-87-037,  April  1988.  72p,  12 

fig,  4  tab,  13  ref,  2  append. 

Descriptors:  'Groundwater  pollution,  *Water  pol- 
lution control,  Monitoring,  Regulations,  Heavy 
metals,  Organic  compounds,  Arizona,  Wells, 
Trichloroethene,  Dichloroethene,  Caprolactum, 
Hexanol,  Hydrocarbons,  Radium,  Aquifers,  Fate 
of  pollutants,  Radioisotopes. 

The  results  of  groundwater  investigations  conduct- 
ed during  April  1987  at  the  Hughes  Aircraft/Air 
Force  Plant  No.  44  in  Tucson,  Arizona  are  summa- 
rized. Specific  objectives  of  this  investigation 
were:  (1)  to  determine  if  the  facility  is  in  compli- 
ance with  interim  status  groundwater  monitoring 
requirements  of  40  CFR  Part  265  as  promulgated 
under  RCRA  and  the  State  equivalent;  (2)  to  deter- 
mine if  the  groundwater  monitoring  program  de- 
scribed in  the  facility's  RCRA  Part  B  permit  appli- 
cation complies  with  40  CFT  Part  270.14(c);  (3)  to 
determine  if  the  groundwater  at  the  facility  con- 
tains hazardous  waste  constituents;  (4)  to  deter- 
mine if  the  groundwater  monitoring  system  can 
immediately  detect  any  statistically  significant 
amounts  of  hazardous  waste  constituents  that  mi- 
grate from  the  waste  management  area  to  the 
uppermost  aquifer  underlying  the  facility;  (5)  to 
determine  if  Hughes  has  developed  and  is  follow- 
ing an  adequate  plan  and  procedures  for  ground- 
water sampling  and  analysis;  (6)  to  determine  if  the 
groundwater  quality  assessment  program  outline 
(or  plan,  as  appropriate)  is  adequate;  (7)  to  deter- 


mine if  recordkeeping  and  reporting  procedures 
for  groundwater  monitoring  are  adequate;  and  (H) 
to  identify  active  and  inactive  solid  waste  manage 
ment  units.  Trichloroetheru  n<  I  )  and  1,1 -dich- 
loroethene (DCE)  were  found  in  most  wells  I  h<- 
most  heavily  contaminated  well,  in  addition  to 
TCE  and  DCE,  contained  Caprolactum  (20  parts 
per  billion  (ppb)),  1 -hexanol,  2-ethyl  (9  ppbj  and 
two  unknown  hydrocarbons  Levels  of  metals  and 
many  indicator  parameters  were  also  higher  than 
in  surrounding  regional  aquifer  wells  Radionu- 
clide levels  in  the  most  heavily  contaminated  well 
were  dramatically  higher  than  all  other  wells  sam- 
pled. Total  radium  was  reported  at  33  +/-4  pico- 
Curies  (pCi)/L,  gross  alpha  was  reported  at  180 
+  /-90  pCi/L,  and  gross  beta  was  reported  at  350 
+  /-90  pCi/L.  These  levels  of  radionuclides  were 
two  orders  of  magnitude  higher  than  surrounding 
wells.  It  cannot  be  determined  if  these  levels  are 
naturally  occurring  or  rereflect  some  unknown 
source.  (Lantz-PTT) 
W90-02307 


MONITORING  FOR  ENVIRONMENTAL 
IMPACT. 

Water  Research  Centre,  Medmenham  (England) 
V.  A.  Cooper,  and  T.  J.  Lack. 
IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  231-242,  6  fig,  1  tab,  9  ref. 

Descriptors:  'Wastewater  disposal,  *Sludge  dis- 
posal, 'Monitoring,  'Water  pollution  effects,  'En- 
vironmental effects,  'Wastewater  disposal,  Ocean 
dumping,  Marine  environment,  Computer  models. 
Viruses,  Bioassay. 

Increasing  environmental  awareness  means  that  the 
UK  water  industry  must  be  in  the  forefront  in 
assessing  the  effect  of  marine  disposal  of  sewage 
and  sludge  if  they  wish  to  continue  to  benefit  from 
this  outlet.  The  Water  Research  center  is  currently 
involved  in  research  into  the  effects  of  sewage  and 
sludge  disposal  on  the  environment.  The  broad 
based  studies  include  computer  modeling  for 
impact  prediction,  tracer  studies,  viral  surveillance 
techniques,  ecological  impact  and  the  monitoring 
of  sub-lethal  effects  using  field  and  laboratory 
bioassays.  In  addition  there  are  studies  aimed  at 
producing  guidelines  for  hydraulic  and  structural 
design  of  sea  outfalls  and  quantifying  the  effective- 
ness of  head  works  processes.  Adverse  effects  de- 
tected in  the  field  have  been  minimal,  even  using 
highly  sensitive  techniques.  The  importance  of 
broad-based  studies  in  such  areas  of  minimal  eco- 
logical impact  is  stressed.  (See  also  W90-02317) 
(Author's  abstract) 
W90-02331 


TOTAL  ORGANIC  HALIDE  MEASURE- 
MENTS. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Risk  Reduction  Engineering  Lab. 
R.  C.  Dressman,  and  A.  A.  Stevens. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-124465. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/234,  November  1988. 
18p,  2  fig,  5  tab,  25  ref. 

Descriptors:  'Pollutant  identification,  'Halides, 
'Chemical  analysis,  'Water  analysis,  'Water  qual- 
ity control,  'Monitoring,  Organic  compounds, 
Wastewater. 

Measurements  of  surrogates  and  of  specific  com- 
pounds can  be  useful  in  assessing  water  quality.  In 
some  cases,  analyses  for  specific  chemical  provide 
the  required  information.  In  other  situations,  how- 
ever, individual  halogen-containing  chemicals 
cannot  be  measured  easily  or  at  all,  and  total 
organic  halides  (TOX)  or  nonpurgeable  organic 
halides  (NPOX)  measurements  are  a  useful  indica- 
tor of  chemical  content.  For  a  survey  of  possible 
organohalide  contamination,  OX  measurements 
may  be  satisfactory  as  a  prelude  to  more  detailed 
analysis  or  simply  as  an  early  warning  indicator. 
An  important  application  of  OX  measurements  is 
in   unit  process  design,  control,  and  monitoring. 


Measurement  of  OX  in  waste waier  primarily  dis- 
cerns compounds  of  industrial  origin,  whereat 
analysis  of  OX  in  finished  drinking  water  primarily 
discerns  disinfection  by-products  I  nhalornethane 
and  NPOX  data  generated  under  carefu 
trolled  'treatment'  conditions  can  lead  to  a  plant 
design  that  minimizes  the  formation,  and  thus  the 
concentration,  of  halogenated  disinfection  by-prod- 
ucts in  the  treated  water.  Halogenated  by-products 
can  be  monitored  and,  to  some  extent,  controlled 
in  plant  operation  From  a  health  standpoint,  mini- 
mizing these  halogen-containing  chemicals  is  as- 
sumed to  be  desirable,  but  in  most  cases  an  attempt 
is  being  made  to  control  chemicals  that  cannot  be 
directly  measured.  Many  water  samples  have  the 
potential  for  containing  both  disinfection  by-prod- 
ucts and  industrial  synthetic  organics  Organoha- 
lide methods,  being  nonexclusive,  have  the  hidden 
potential  for  biasing  any  attempted  exclusive  meas- 
ure of  either  class  of  target  organohalides  In  spite 
of  its  shortcomings,  the  TOX  method  has  a  unique 
advantage  in  that  it  can  verify  the  absence  of  OX 
contamination  without  the  need  to  resort  to  a 
variety  of  specific  methods  to  eliminate  all  the 
possibilities.  Costs  can  be  saved  by  using  a  single 
method  to  monitor  a  situation  in  which  two  or 
more  methods  might  otherwise  be  required.  To 
demonstrate  the  absence  of  either  volatile  organo- 
halides or  nonvolatile  organohalides,  measuring 
POX  and  NPOX  can  be  used  to  similar  advantage. 
(See  also  W90-02412)  (Lantz-PTT) 
W90-02427 


GROUNDWATER  QUALITY  MONITORING 
AS  A  TOOL  OF  GROUNDWATER  RE- 
SOURCES PROTECTION. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 
J.  Vrba. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  88-97.  2 
tab,  7  ref. 

Descriptors:  'Groundwater  protection,  'Water 
pollution  prevention,  'Monitoring,  'Groundwater 
quality,  'Karst,  'Groundwater  management, 
'Karst  hydrology,  Hydrologic  data  collections, 
Geology. 

Groundwater  quality  monitoring  is  a  complex 
process  which  provides  data  for  groundwater  pro- 
tection management.  Analysis  and  implementation 
of  the  data  obtained  from  the  relevant  monitoring 
programs  support  the  planning,  strategy  and  policy 
for  groundwater  resources  protection  and  quality 
conservation.  The  knowledge  of  effects  of  natural 
processes  and  anthropogenic  activities  on  the 
groundwater  system  and  the  forecasting  of  trends 
in  the  groundwater  quality  in  space  and  time  is  one 
of  the  main  purposes  of  the  monitoring  process. 
High  sensitivity  of  the  hydrogeological  system  in 
karstic  regions  to  the  natural  and  human  impacts 
and  related  peculiarities  of  monitoring  methodolo- 
gy in  karstic  areas  require  special  consideration. 
The  design  of  a  monitoring  network  and  the 
number  of  monitoring  stations  in  karstic  areas  is 
primarily  influenced  by:  heterogeneity  of  the  kar- 
stic structures;  extreme  variability  of  karstic  rock's 
permeability;  extensive  cavity,  cavern  and  channel 
systems  especially  in  the  upper  part  of  the  saturat- 
ed zone;  intensive  physical  (mechanical)  and  chem- 
ical (solutional)  erosion;  extensive  recharge  areas 
and  concentrated  discharge  zone;  turbulent  con- 
duit groundwater  flow;  high  seasonal  and  long- 
term  variability  of  groundwater  level  fluctuations 
and  yields  of  springs;  close  interrelations  between 
surface  stream  and  groundwater  flow;  and  a  rela- 
tively short  residence  time  of  the  groundwater  in 
the  karstic  system.  With  a  view  to  anthropogenic 
impacts  the  design  of  the  monitoring  network 
should  consider  the  high  vulnerability  of  most  of 
the  karstic  systems,  caused  by  the  small  thickness 
and  low  filtration  capacity  of  the  soil  layer,  espe- 
cially in  upland  parts  of  the  karst  structure,  and  the 
low  attenuation  capacity  of  aquifer  behavior.  (See 
also  W90-02444)  (Author's  abstract) 
W90-02453 


50 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


5B.  Sources  Of  Pollution 


METHODOLOGY  FOR  ASSESSMENT  OF 
CONTAMINATION  OF  THE  UNSATURATED 
ZONE  BY  LEAKING  UNDERGROUND  STOR- 
AGE TANKS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
F.  A.  DiGiano,  C.  T.  Miller,  A.  C.  Roche,  and  E. 
D.  Wallingford. 

Water  Resources  Research  Institute  of  the  Univer- 
sity of  North  Carolina  Report  No.  242,  November 
1988.  71p,  29  fig,  11  tab,  36  ref.  WRRI  Project 
70057. 

Descriptors:  *Fate  of  pollutants,  'Underground 
storage,  'Pollutant  identification,  'Monitoring, 
•Water  pollution  control,  'Chemical  analysis,  Lea- 
chates,  Aeration  zone,  Groundwater  pollution, 
Volatile  organic  compounds,  Nitrogen,  Gas  chro- 
matography. 

Three  methods  of  measuring  contamination  of  the 
partially  saturated  zone  by  leaking  underground 
fuel  tanks  were  investigated.  Two  of  the  methods 
relied  upon  obtaining  a  soil  core  from  the  field. 
These  differed  in  the  method  of  extraction:  (1)  by 
nitrogen  purge  of  the  entire  core,  followed  by 
adsorption-solvent  extraction  and  gas  chromato- 
graphic (GC)  analysis,  and  (2)  by  sonication  of  a 
small  sub-sample  from  the  core,  followed  by  sol- 
vent extraction  and  GC  analysis.  The  third  method 
focused  on  saturation  zone.  This  required  use  of  a 
driveable  ground  probe  (DGP)  and  activated 
carbon  trap  (to  concentrate  the  contaminants),  fol- 
lowed by  solvent  extraction  and  GC  analysis.  This 
research  combined  a  laboratory  study  of  the  meth- 
ods under  controlled  conditions,  with  field  study  at 
the  Marine  Corps  Base  Camp  Lejeune.  The  soil 
core  procedures  required  construction  of  a  sam- 
pling tube  that  proved  successful  in  the  system 
upon  return  to  the  laboratory.  Recoveries  ap- 
proaching 100%  were  achieved  in  the  nitrogen 
purge  procedure  by:  heating  the  soil  core  to  100  C; 
trapping  water  exiting  the  soil  core  prior  to  the 
adsorption  step;  and  using  activated  carbon  instead 
of  Tenax  as  the  adsorbent.  Vapor  phase  measure- 
ments provided  a  convenient  way  to  map  the 
extent  of  contamination  from  a  leaking  under- 
ground gasoline  storage  tank  at  the  Camp  Lejeune 
site.  Concentrations  of  target  compounds  ranged 
from  10,000  micrograms/L  (ug/L)  to  <  10  ug/L 
of  vapor  phase.  The  highest  concentrations  were 
found  above  the  non-aqueous~phase  liquid 
(NAPL).  However,  the  method  was  able  to  show 
that  contamination  exists  well  beyond  the  NAPL, 
although  the  concentrations  drop  off  precipitously. 
(Lantz-PTT) 
W90-01944 


ENTERIC  VIRUSES  IN  A  MANGROVE 
LAGOON,  SURVIVAL  AND  SHELLFISH  INCI- 
DENCE. 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

I.  Lopez  de  Cardona,  M.  Bermudez,  E.  Billmore, 
and  T.  C.  Hazen. 

Caribbean  Journal  of  Science  CRJSA4,  Vol.  24, 
No.  3/4,  p  102-111,  December  1989.  3  fig,  2  tab,  36 
ref.  Sea  Grant  R/LR-08-87-THA1,  Public  Health 
Service  grants  RR-2657  and  RR-8102,  and  Depart- 
ment of  Energy  Contract  DE-AC09-76SR00001. 

Descriptors:  'Water  pollution  sources,  'Puerto 
Rico,  'Enteroviruses,  'Oysters,  'Mangrove 
swamps,  Lagoons,  Tropical  regions. 

Mangrove  oysters  (Crassostrea  rhizophorae)  were 
screened  for  enteric  viruses.  For  18  months  oysters 
were  collected  from  Cano  Boqueron,  a  tropical 
mangrove  lagoon  on  the  southwest  coast  of  Puerto 
Rico.  This  popular  resort  has  two  primary  sewage 
treatment  plants  which  service  158  single-family 
cabanas.  In  spite  of  the  heavy  seasonal  input  of 
treated  sewage  to  Cano  Boqueron  and  high  densi- 
ties of  fecal  coliform  bacteria,  enteric  viruses  were 
not  detected  in  shellfish  meat.  Because  no  viruses 
were  detected  in  the  oysters,  a  virus-survival  study 
was  performed.  Poliovirus  type  I  was  placed  in 
diffusion  chambers  in  situ  at  two  sites  in  Cano 
Boqueron.  More  than  95%  of  the  poliovirus  inacti- 


vation  occurred  within  24  hours.  Chamber  studies 
done  simultaneously  with  Escherichia  coli  did  not 
reveal  differences  between  sites.  Virus  deactivation 
was  significantly  different  by  site,  indicating  differ- 
ent inactivation  rates  within  the  lagoon.  It  is  sug- 
gested that  the  sewage  effluent  had  an  antiviral 
effect  in  the  absence  of  an  antibacterial  effect.  This 
study  demonstrates  the  importance  for  establishing 
microbial  contamination  standards  for  shellfish- 
growing  waters  in  the  tropics  based  upon  in-situ 
studies  with  tropical  species.  (Author's  abstract) 
W90-01947 


DEVELOPMENTAL  TOXICITY  OF  DICHLOR- 
OACETONITRILE:  A  BY-PRODUCT  OF 
DRINKING  WATER  DISINFECTION. 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01948 


TERATOLOGY  OF  2,3,7,8-TETRACHLORODI- 
BENSO-P-DIOXIN  IN  A  COMPLEX  ENVIRON- 
MENTAL MIXTURE  FROM  THE  LOVE 
CANAL. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-01949 


MINOR  AND  MAJOR  ELEMENTS  IN  SUS- 
PENDED MATTER  IN  THE  RHINE  AND 
MEUSE  RIVERS  AND  ESTUARY. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
R.  F.  Nolting,  B.  Sundby,  and  J.  C.  Duinker. 
Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol  23,  No.  3,  p  255-261,  June  1989.  4  fig,  4  tab,  22 
ref. 

Descriptors:  'Path  of  pollutants,  'Trace  metals, 
•Suspended  solids,  'The  Netherlands,  'Rhine- 
Meuse  Rivers,  Estuaries,  Tidewater,  Mixing. 

The  Rhine-Meuse  system  in  The  Netherlands  dis- 
charge mainly  through  Nieuwe  Waterweg.  The 
average  water  discharge  of  the  Rhine  is  2500  cu 
m/s  for  a  normal  year,  and  the  average  suspended 
matter  concentration  is  25  mg/cu  dm.  The  corre- 
sponding numbers  for  the  Meuse  are  250  cu  m/s 
and  25  mg/cu  dm.  Surface  water  samples  were 
collected  at  hourly  intervals  in  the  estuary  over  a 
complete  tidal  cycle.  It  was  determined  that  sus- 
pended sediment  in  the  Rhine-Meuse  estuary  con- 
tained as  little  as  one  third  of  the  trace  metal 
content  of  the  river-borne  suspended  matter.  It  was 
shown  that  the  strong  seawardly  decreasing  gradi- 
ent in  the  trace  metal  content  of  the  suspended 
particulate  matter  is  not  due  to  desorption  process- 
es, but  can  be  explained  simply  by  the  mixing  of 
river-borne  and  marine-derived  suspended  sedi- 
ments. (Author's  abstract) 
W90-01962 


HIGH-LEVEL   NUCLEAR    WASTE   MANAGE- 
MENT: A  GEOCHEMICAL  PERSPECTIVE. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-01983 


TRACE  METAL  DISTRIBUTION  IN  SEDI- 
MENTS AND  BENTHIC  FAUNA  OF  HAIFA 
BAY,  ISRAEL. 

Israel  Oceanographic  and  Limnological  Research 
Ltd.,  Haifa. 

H.  Hornung,  M.  D.  Krom,  and  Y.  Cohen. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol  29,  No.  1,  p  43-56,  Jul  1989.  6  fig,  4  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Israel,  'Trace  metals,  'Marine  sediments, 
'Benthic  fauna,  Bays,  Distribution  patterns,  Sedi- 
mentation. 

Haifa  Bay,  although  adjacent  to  major  chemical 
and  other  industries,  showed  no  significant  con- 
tamination of  Cu,  Cd,  Pb  and  Zn  in  the  sediments 
or  benthic  biota  except  for  one  station  opposite  the 
polluted  Kishon  river  estuary.  There  was  moderate 


Sources  Of  Pollution — Group  5B 

to  low  Hg  contamination  throughout  the  bay,  de- 
rived from  the  outfall  of  a  chlor-alkali  plant.  The 
levels  of  Hg  in  the  surficial  sediment  and  biota 
have  not  changed  significantly  over  the  last  7 
years,  a  period  when  effluent  treatment  was  oper- 
ating at  the  chlor-alkali  plant.  Using  pollutant 
laden  particles  from  recognized  point  sources  as 
tracers  for  sediment  transport,  it  was  concluded 
that  the  southern  part  of  Haifa  Bay  is  an  area  of  net 
sedimentation.  No  sediment  from  this  area  was 
detected  further  north  in  the  bay.  Sediments  intro- 
duced at  the  north  of  the  bay  spread  both  north 
and  south.  Within  most  of  the  bay  there  has  been 
no  major  sediment  accumulation  or  erosion  over 
the  past  7  years.  (Author's  abstract) 
W90-01986 


CHEMICAL  SPECIATION  OF  DISSOLVED 
NICKEL,  COPPER,  VANADIUM  AND  IRON  IN 
LIVERPOOL  BAY,  IRISH  SEA. 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-01987 


ACID  RAIN  STUDY  IN  THE  WASHINGTON, 
D.C.  AREA. 

Brookhaven  National  Lab.,  Upton,  NY.  Atmos- 
pheric Sciences  Div. 

A.  A.  N.  Patrinos,  M.  J.  Leach,  R.  M.  Brown,  R. 
L.  Tanner,  and  F.  S.  Binkowski. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol 
28,  No.  9,  p  948-968,  Sep  1989.  32  fig,  6  tab,  26  ref. 
EPA  Contract  79-D-X0533  and  U.S.  Department 
of  Energy  Contract  DE-AC02-76CH0OO16. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
'Urban  areas,  'District  of  Columbia,  Delaware 
valley,  Nitrates,  Sulfates. 

A  field  study  in  the  Washington,  D.C.  area  ex- 
plored the  impact  of  urban  emissions  and  mesos- 
cale  meteorology  on  precipitation  chemistry.  The 
study  was  a  follow-up  to  an  earlier,  considerably 
more  industrialized,  study  in  the  Philadelphia  area; 
emissions  along  the  Delaware  Valley  were  found 
to  affect  the  deposition  of  nitrate  and  sulfate  on  the 
urban  mesoscale.  The  Washington  studies  were 
designed  to  complement  and  enhance  the  earlier 
study  with  an  expanded  sampling  domain,  sequen- 
tial precipitation  sampling  and  airborne  measure- 
ments. Four  storms  were  sampled  successfully  be- 
tween October  1986  and  April  1987.  Results 
appear  to  confirm  the  conclusions  of  the  Philadel- 
phia study,  although  the  upwind-downwind  con- 
trast in  nitrate  and  sulfate  deposition  is  not  as 
pronounced.  This  difference  is  attributed  to  the 
area's  widely  distributed  emission  patterns  and  to 
the  prevailing  theories  regarding  the  production  of 
nitric  acid  and  sulfuric  acid  on  the  relevant  time 
and  space  scales.  The  importance  of  mesoscale 
meteorology  and  hydrogen  peroxide  availability  is 
highlighted  in  at  least  two  of  the  sampled  storms. 
(Author's  abstract) 
W90-01992 


MICROBIAL  MINERALIZATION  OF  CHLOR- 
INATED PHENOLS  AND  BIPHENYLS  IN 
SEDIMENT-WATER  SYSTEMS  FROM  HUMIC 
AND  CLEAR-WATER  LAKES. 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

P.  Larsson,  and  K.  Lemkemeier. 

Water  Research  WATRAG,  Vol.   23,   No.   9,   p 

1081-1085,  1989.  5  fig,  2  tab,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Polychlorinated  biphenyls,  'Phenols, 
'Lakes,  'Microbial  degradation,  Carbon  radioiso- 
topes, Mineralization,  Humic  lakes,  Clear-water 
lakes,  Chlorinated  phenols,  Biphenyls,  Sediment- 
water  interfaces. 

The  microbial  mineralization  of  three  chlorophen- 
ols  and  a  PCB  mixture  was  studied  using  natural 
bacterial  assemblages  in  laboratory  model  systems. 
The  systems  consisted  of  water  and  surface  sedi- 
ment from  two  lake  types:  one  with  a  high  content 
of  humic  substances  and  the  other  with  the  low 
content.  Aerobic  mineralization  of  the  C14-ring- 
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labelled  compounds  was  determined  as  a  produc- 
tion of  0402  in  the  systems.  The  mineralization 
rates  of  3,4-dichlorophenol  and  2,4,5-trichloro- 
phenol  were  higher  in  humic  cultures  whereas 
pentachlorophenol  showed  higher  rates  in  clear- 
water  cultures  Mineralization  of  PCBs  in  the 
system  was  low.  Compared  with  microbial  miner- 
alization rates  in  cultures  containing  only  lake 
water,  the  addition  of  sediment  resulted  in  a  de- 
crease in  dichlorophenol  and  trichlorophenol  min- 
eralization. Pentachlorophenol  was  mineralized  at 
considerably  higher  rates  in  the  presence  of  sedi- 
ment. (Author's  abstract) 
W90-02005 


PRODUCTION  OF  BROMINATED  METH- 
ANES IN  DESALINATION  PLANTS  IN 
KUWAIT. 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-02007 


E.  COLI  AND  ENTEROCOCCI  LEVELS  IN 
URBAN  STORMWATER,  RIVER  WATER  AND 
CHLORINATED  TREATMENT  PLANT  EFFLU- 
ENT. 

Michigan  Univ  ,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
J.  J.  Gannon,  and  M.  K.  Busse. 
Water  Research   WATRAG,  Vol.   23,   No.  9,  p 
1167-1176,  1989.  1  fig,  5  tab,  27  ref. 

Descriptors:  "Urban  runoff,  *  Water  pollution 
sources,  *Bioindicators,  'Bacteria,  'Coliforms, 
'Michigan,  *Storm  runoff,  Huron  River,  Patho- 
gens, Statistical  analysis,  Escherichia  coli,  Fecal 
streptococci,  Monitoring. 

Stormwater  from  the  Ann  Arbor,  Michigan  area 
affects  the  bacterial  indicator  organism  quality  of 
the  Huron  River.  Investigations  during  the  1985 
summer  period  involved  sampling  during  dry  and 
wet  periods  with  parallel  determinations  for  each 
sample  for  fecal  coliforms,  fecal  streptococci,  E. 
coli  and  enterococci.  Wet  weather  bacterial  indica- 
tor densities  were  statistically  significantly  higher 
than  dry  weather  levels,  and  downstream  densities 
were  statistically  significantly  higher  than  up- 
stream densities.  The  FC/FS  (fecal  coliform/fecal 
streptococci)  ratios  for  the  storm  drains  were  low 
and  suggestive  of  more  animal  than  human 
sources.  The  geometric  mean  EC/FC  (E.  coli/ 
fecal  coliforms)  ratios  were  in  the  range  of  0.82- 
1.34,  well  above  the  ratio  of  0.63  calculated  using 
the  U.S.  EPA  recommended  level  for  E.  coli  of 
126/100  ml  to  the  presently  accepted  level  for 
fecal  coliforms  of  200/100  ml.  If  the  intent  is  to 
maintain  the  currently  accepted  illness  rate,  addi- 
tional results  from  other  areas  are  necessary  to 
refine  the  E.  coli  and  enterococci  levels  for  water 
quality  standard  development  purposes.  In  general, 
physical-chemical  observations  reflected  the 
source  of  the  sample.  (Author's  abstract) 
W90-02015 


OPTIMIZATION  OF  A  SAMPLING  DESIGN 
AND  SIGNIFICANCE  OF  BACTERIAL  INDI- 
CATORS: APPLICATION  TO  THE  BACTERIO- 
LOGICAL SURVEY  OF  THE  ARDECHE 
RIVER,  FRANCE. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02017 


DISSIMILATORY  NITRATE  REDUCTION  IN 
A  WASTE-WATER  CONTAMINATED  AQUI- 
FER. 

STS  Consultants  Ltd.,  Minneapolis,  MN. 
P.  A.  Bulger,  A.  E.  Kehew,  and  R.  A.  Nelson. 
Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 
Oct  1989.  p  664-671,  8  fig,  1  tab,  19  ref. 

Descriptors:  'Aquifers,  'Nitrates,  'Groundwater 
pollution,  'North  Dakota,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Biodegradation,  Infiltration, 
Groundwater  chemistry,  Organic  carbon,  Anaero- 
bic bacteria,  Leachates,  Nitrate  reduction,  Ammo- 
nium. 


( iroundwater  beneath  the  McVille,  North  Dakota 
Municipal  Waste-Stabilization  Ponds  was  studied 
to  determine  the  chemical  effects  of  seepage  on  a 
shallow  unconfincd  aquifer  Relatively  coarse- 
grained glaciofluvial  sediments  underlie  the  site 
and  facilitate  transport  of  partially  treated  waste 
water  to  the  water  table,  altering  the  local  ground- 
water chemistry  The  plume  resulting  from  infiltra- 
tion contains  elevated  levels  of  dissolved  organic 
carbon  (DOC)  and  ammonium  in  areas  of  low 
redox  potential.  The  presence  of  nutrients  in 
waters  of  low  redox  potential  promotes  the  growth 
of  anaerobic  bacteria.  Groundwater  containing 
high  nitrate  concentrations,  due  to  the  leachate 
from  an  adjacent  abandoned  landfill,  occurs  upgra- 
dient  of  the  ponds.  These  high  nitrate  waters, 
traveling  downgradient,  mix  with  the  low  redox 
potential  groundwater  beneath  and  downgradient 
of  the  lagoon.  Ammonium  concentrations,  down- 
gradient  of  the  waste-stabilization  ponds,  are  great- 
er than  ammonium  levels  within  the  ponded 
wastewater.  The  abundant  microbial  population 
appears  to  utilize  DOC  and  nitrate  as  nutrients  for 
growth  and  energy  The  utilization  of  nutrients 
occurs  in  a  redox  reaction,  in  which  nitrate  is 
apparently  reduced  to  ammonium  and  carbon  is 
oxidized.  The  increase  in  ammonium  levels  and 
decrease  in  nitrate  levels  suggests  nitrate  is  not 
assimilated  into  the  cell  tissue,  but  instead  dissimi- 
latory  nitrate  reduction  to  ammonium  takes  place 
Dissimilatory  reduction  refers  to  reduction  of  a 
compound  for  its  energy  yield,  without  conversion 
of  the  compound  to  biomass.  (Author's  abstract) 
W90-02024 


MODELING  TRANSPORT  OF  A  DEGRAD- 
ABLE  CHEMICAL  AND  ITS  METABOLITES 
IN  THE  UNSATURATED  ZONE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02025 


TEMPORAL  AND  METAL-SPECIFIC  PAT- 
TERNS IN  THE  ACCUMULATION  OF  HEAVY 
METALS  BY  THE  SCALES  OF  FUNDULUS 
HETEROCLITUS. 

South  Carolina  Univ.,  Columbia.  Marine  Science 

Program. 

G.  R.  Sauer,  and  N.  Watabe. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  3,  p 

233-248,  April  1989.  4  fig,  3  tab,  43  ref. 

Descriptors:  'Heavy  metals,  'Fish  physiology, 
'Killifish,  'Path  of  pollutants,  'Bioaccumulation, 
•Zinc,  Calcium,  Manganese,  Lead,  Strontium,  Fish 
scales,  Fundulus,  Monitoring. 

X-ray  microanalysis  (XMA)  was  utilized  to  meas- 
ure the  zinc/calcium  ratios  in  individual  scales 
from  Fundulus  heteroclitus  with  different  histories 
of  exposure  to  Zn  (10  mg/L).  Circuli  which 
formed  during  Zn-exposure  contained  high  Zn/Ca 
ratios  compared  to  those  forming  under  'metal- 
free'  conditions.  Since  circuli  form  sequentially  as 
the  scale  grows,  scale  Zn/Ca  profiles  constructed 
by  XMA  of  each  circulus  in  a  scale  provide  a 
record  of  temporal  variation  in  Zn  exposure.  Fish 
showed  some  ability  to  partially  remove  Zn  from 
previously  deposited  scale  tissue  but  Zn  signatures 
remained  for  at  least  16  weeks  after  transfer  to 
metal-free  water.  The  results  indicate  that  teleost 
scales  may  be  useful  as  continuous  recorders  of 
environmental  metal  exposure:  the  elemental  com- 
position of  each  circulus  reflecting  that  of  the 
environment  at  the  time  the  circulus  formed.  When 
mixtures  of  metal  chlorides  were  tested,  Zn,  Mn, 
Pb,  and  Sr  were  the  metals  most  readily  accumu- 
lated by  F.  heteroclitus  scales  while  Cd  and  Cu 
showed  little  or  no  accumulation.  The  ability  of 
fish  scales  to  accumulate  heavy  metals  has  the 
potential  for  application  to  environmental  monitor- 
ing, population  identification,  and  age  determina- 
tion. (Author's  abstract) 
W90-02031 


EFFECTS  OF  SITE  VARIATIONS  ON  SUBSUR- 
FACE BIODEGRADATION  POTENTIAL. 

CH2M/Hill,  Corvallis,  OR. 

G.  T.  Hickman,  J.  T.  Novak,  M.  S.  Morris,  and  M. 


Rebhun, 

Journal  -  Wal<_-r  Pollution  (  onirol  Federation 
JWI'I  A  5,  Vol  01.  No  9,  p  1564-1575,  September 
1989.  14  fig,  5  tab,  42  ref. 

Descriptors  *f-ate  of  pollutants,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  'Biodegradation, 
•Microorganisms.  *Soil  contamination,  Organic 
compounds,  Metabolic  inhibitors.  Nitrites,  Ni- 
trates, Sulfates.  Methanogenesis.  Soil  organic 
matter,  Methanol,  Tertiary  butyl  alcohol 

Biodegradation  rates  for  several  organic  contami- 
nants, primarily  methanol  and  tertiary  butyl  alco- 
hol (TBA),  in  static  microcosms  containing  subsur- 
face soil  from  eight  sampling  locations  were  com- 
pared. Biodegradation  rates  were  evaluated  under 
ambient  anoxic  conditions  and  in  the  presence  of 
added  potential  electron  acceptors  (N03(-),  N02f- 
),  S04(2-»  or  metabolic  inhibitors  (2-bromoethane- 
sulfonic  acid  (BESA),  Mo04^2-))  to  promote  dif- 
ferent pathways  of  microbial  catabolism  (denitrifi- 
cation,  sulfate  reduction,  or  methanogenesis).  Bio- 
degradation rates  varied  substantially  between 
sites;  the  various  chemical  amendments  affected 
biodegradation  rates  differently  in  soils  from  differ- 
ent sites.  The  results  indicate  that  the  studied  sites 
can  be  categorized  into  two  general  types.  'Fast' 
soils  are  characterized  by  a  higher  flux  of  water 
and  nutrients,  higher  biodegradation  rates,  and  rate 
enhancement  with  the  addition  of  nitrate  or  sulfate. 
In  'slow'  soils,  organic  contaminants  are  degraded 
at  lower  rates,  rates  are  decreased  by  adding 
N03(-),  S04(2-),  or  BESA,  and  rates  are  increased 
by  adding  Mo04(2-).  These  results  demonstrate 
the  necessity  for  understanding  the  nature  of  the 
microbial  community  and  important  metabolic 
pathways  when  conducting  risk  assessment,  formu- 
lating remedial  actions,  or  attempting  to  stimulate 
the  biodegradation  in  contaminated  subsurface  sys- 
tems. (Author's  abstract) 
W90-02106 


CONTRIBUTION  OF  AMMONIA  EMISSIONS 
FROM  AGRICULTURE  TO  THE  DEPOSITION 
OF  ACIDIFYING  AND  EUTROPHYING  COM- 
POUNDS ONTO  FORESTS. 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Physical  Geography. 

G.  P.  J.  Draaijers,  W.  P.  M.  F.  Ivens,  M.  M.  Boss, 

and  W.  Bleuten. 

Environmental  Pollution  ENPOEK,  Vol.  60,  No. 

1-2,  p  55-66,  1989.  2  fig,  3  tab,  36  ref. 

Descriptors:  *Farm  wastes,  'Manure,  'Acid  rain, 
'Ammonia,  'Sulfates.  'Forests,  'Eutrophication, 
Emissions,  Acidification,  Throughfall,  Stemflow, 
Bulk  precipitation.  Agriculture,  Synergistic  effects, 
Model  studies,  Correlation  analysis. 

In  the  vicinity  of  a  large  ammonia  emission  area, 
dry  and  wet  deposition  of  acidifying  and  eutrophy- 
ing  compounds  onto  Douglas  Fir  forests  was  stud- 
ied by  sampling  throughfall,  stemflow  and  bulk 
precipitation.  Deposition  amounts  of  NH(4+)  and 
S04(2-)  were  recognized  to  be  among  the  highest 
of  Central  Europe,  resulting  in  extremely  high 
inputs  of  (potential)  acid  to  the  forest  soils  (13.1  k 
Eq/ha/year).  The  contribution  of  NH3  emissions 
from  agriculture  to  the  total  acid  deposition  to  the 
forests  was  52%.  The  total  nitrogen  deposition 
amounted  to  115.0  kg/ha/year,  83%  originating 
from  NH3  emissions  and  17%  from  NOx  emis- 
sions. Calculated  mean  dry  deposition  velocities  of 
NH3  and  S02  were  much  larger  than  reported  in 
the  literature.  In  addition,  throughfall  measure- 
ments indicate  an  interaction  between  NH3  and 
S02  in  the  process  of  dry  deposition.  When  all 
sample  periods  are  considered  separately,  a  very 
high  correlation  exists  between  the  NH4(  +  )  and 
the  S04(2-)  throughfall  flux.  The  interaction  be- 
tween NH3  and  S02  in  the  process  of  dry  deposi- 
tion results  in  the  formation  of  (NH4)2S04  on  the 
tree  surface.  When  deposition  models  do  not  take 
this  interaction  into  account,  they  will  underesti- 
mate NH3  and  S02  deposition  amounts  in  areas 
with  intensive  animal  husbandry.  (White-Reimer- 
PTT) 
W90-02114 
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UPTAKE  OF  CADMIUM  AND  ZINC  BY  THE 
ALGA  CHLORELLA  VULGARIS:  PART  I.  IN- 
DIVIDUAL ION  SPECIES. 

Monash    Univ.,    Clayton    (Australia).     Dept.    of 
Chemical  Engineering. 
Y.  P.  Ting,  F.  Lawson,  and  I.  G.  Prince. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
34,  No.  7,  p  990-999,  October  5,  1989.  8  fig,  2  tab, 
24  ref. 

Descriptors:  'Chlorella,  'Chemical  speciation, 
*Path  of  pollutants,  'Mathematical  models,  'Math- 
ematical models,  *Bioaccumulation,  'Heavy 
metals,  'Algae,  Chlorophyta,  Cadmium,  Zinc, 
Bacteria,  Cations. 

A  quantitative  mathematical  model  for  the  uptake 
by  algae  and  bacteria  of  heavy  metals  from  the 
surrounding  environment  was  developed.  The 
model  postulates  two  mechanisms:  an  initial  rapid 
metal  ion  uptake  due  to  attachment  onto  the  cell 
wall  followed  by  a  relatively  slow  uptake  due  to 
membrane  transport  of  the  metal  into  the  cell.  The 
mathematical  model  was  tested  using  the  alga 
Chlorella  vulgaris  in  the  presence  of  either  cadmi- 
um or  zinc  in  solution  under  various  experimental 
conditions.  When  the  cells  were  resuspended  in 
fresh  growth  medium,  the  uptake  of  cadmium  was 
rapidly  reversed  while  the  uptake  of  zinc  was  not. 
The  model  may  be  applicable  to  the  uptake  of  both 
essential  and  nonessential  elements,  although  the 
extent  of  metal  accumulation  would  be  dependent 
on  the  necessity  of  metal  ion  for  cellular  functions. 
(Ence-PTT) 
W90-02126 


THREATS  TO  THE  WORLD'S  WATER. 

International  Council  of  Scientific  Unions,   Paris 

(France). 

For   primary   bibliographic   entry   see   Field   6D. 

W90-02132 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SACCOGLOSSUS  KOWALEWSKYI  (AGAS- 

SIZ). 

Wesleyan  Univ.,  Middletown,  CT.  Dept.  of  Earth 

and  Environmental  Sciences. 

D.  A.  Carey,  and  J.  W.  Farrington. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  29,  No.  2,  p  97-113,  Aug  1989.  6  fig,  2  tab,  45 

ref. 

Descriptors:  'Oil  pollution,  'Polycyclic  aromatic 
hydrocarbons,  'Macroinvertebrates,  'Marine  sedi- 
ments, Tissue  analysis,  Steroids,  Alkanes,  Cape 
Cod,  Massachusetts. 

Hydrocarbon  extracts  were  analyzed  from  Saccog- 
lossus  kowalewskyi,  a  deposit-feeding  enteropneust 
worm,  and  from  surface  sediments  from  Cape  Cod, 
MA.  Worms  were  held  in  experimental  aquaria  in 
sieved  sediments  and  flowing  seawater  for  four 
months  and  then  fed  sediments  mixed  with  creo- 
sote, lampblack  or  clean  sediment  for  two  weeks  as 
analogues  of  sediments  containing  degraded  oil  and 
pyrogenic  compounds.  Worms  from  all  treatments 
contained  polyaromatic  hydrocarbons  (PAHs)  in 
amounts  and  composition  that  indicate  that  the 
worms  were  contaminated  with  weathered  No.  2 
fuel  oil  before  our  experimental  treatment  and  that 
the  contamination  persisted  for  four  months  in 
clean  conditions.  The  contamination  was  not  de- 
tected in  the  clean  sediments  used  in  the  experi- 
ment. The  worms  accumulated  steroid  transforma- 
tion products  in  greater  abundance  than  the  odd 
chain  n-alkanes  that  dominated  the  sediment  ex- 
tractions. This  may  indicate  selective  assimilation 
of  algal  detritus  and  microbial  products  over  salt 
marsh  detritus.  Worms,  actively  feeding  during  the 
experiment,  contained  1-3  x  .000001g/g  dry  weight 
of  unknown  brominated  compounds  which  were 
not  detected  in  the  sediments.  These  compounds 
are  similar  to  bromopyrroles  found  elsewhere  in 
enteropneusts,  polychaetes  and  bacteria  and  may 
cause  substantial  interference  in  analyses  for  some 
industrial  pollutants.  (Author's  abstract) 
W90-02136 


ESTUARINE       ECOLOGY       OF       PHENAN- 
THRENE-DEGRADING  BACTERIA. 


New  Hampshire  Univ.,  Durham.  Dept.  of  Microbi- 
ology. 

W.  J.  Guerin,  and  G  E.  Jones. 
Estuarine,    Coastal   and   Shelf  Science   ECSSD3, 
Vol  29,  No.  2,  p  115-130,  Aug  1989.  7  fig,  3  tab,  49 
ref.  DOC  Grant  No.  NA-81-AA-D-00035. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
'Estuaries,  'Marine  bacteria,  'Microbial  degrada- 
tion, Polycyclic  aromatic  hydrocarbons,  Phenan- 
threne,  Physiological  ecology. 

Phenanthrene  degrading  bacteria  were  ubiquitous- 
ly distributed  in  the  waters  and  sediments  of  the 
Great  Bay  Estuary,  NH,  as  determined  using  a 
14C-phenanthrene  mineralization  assay.  Similar  ac- 
tivities were  observed  in  water  samples  collected 
in  March  and  June  when  these  were  incubated  at 
18  degrees  C  even  though  ambient  water  tempera- 
tures were  1-4  degrees  C  and  10-22  degrees  C, 
respectively.  This  observation  indicated  the  con- 
stant presence  of  a  mesophilic  phenanthrene-de- 
grading  bacterial  population  in  the  estuary.  Among 
water  samples,  the  highest  biodegradation  activi- 
ties were  associated  with  samples  collected  down- 
stream from  a  dredging  operation  which  intro- 
duced high  concentrations  of  coal  tar  PAH  (poly- 
cyclic aromatic  hydrocarbons)  into  the  Cocheco 
River,  and  in  areas  receiving  PAH  from  pleasure 
and  commercial  boating  activities.  Mid-estuarine 
maxima  in  biodegradation  activity  during  both 
sampling  trips  suggested  adaptation  of  the  microbi- 
al flora  to  the  salinities  prevailing  in  the  low  turn- 
over, high  residence  time  portion  of  the  Estuary  at 
the  time  of  sampling.  Despite  the  hydrophobicity 
of  phenanthrene,  no  correlation  between  biodegra- 
dation rates  and  particulate  matter  concentrations 
were  observed.  Similarly,  concentrations  of  nutri- 
ents and  dissolved  and  particulate  organic  matter 
correlated  poorly  with  biodegradation  rates.  Better 
agreements  between  14C-phenanthrene  mineraliza- 
tion potentials  and  plate  counts  on  a  phenanthrene/ 
toluene  agar  (PTA)  medium  were  observed.  Phen- 
anthrene biodegradative  activities  and  numbers  of 
culturable  bacteria  growing  on  PTA  were  gov- 
erned by  the  degree  of  previous  exposure  to  PAH. 
(Author's  abstract) 
W90-02137 


ESTIMATION  OF  SULFUR  AND  NITROGEN 
WET  DEPOSITION  TO  THE  GREAT  LAKES. 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

E.  C.  Voldner,  and  M.  Alvo. 

Environmental        Science        and        Technology 

ESTHAG,  Vol  23,  No.  10,  p  1223-1232,  Oct  1989. 

9  fig,  11  tab,  21  ref. 

Descriptors:  'Acid  rain,  'Great  Lakes,  'Network 
design,  Sulfur,  Nitrogen,  Estimating. 

Networks  in  the  Great  Lakes  basin  were  evaluated 
with  respect  to  their  ability  to  determine  annual 
wet  deposition  of  sulfur  and  nitrogen  and  to  detect 
temporal  and  spatial  changes  in  deposition  to  the 
lakes  and  basins  over  the  years  1980-1984.  The 
effect  of  the  redesign  of  the  Great  Lakes  Atmos- 
pheric Deposition  (GLAD)  network  was  also  stud- 
ied. Two  methods  based  on  kriging  were  used  to 
estimate  the  deposition.  Annual  sulfur  deposition 
to  Lake  Superior  was  30-40  kilotons  in  1983.  The 
estimates  based  on  the  major  networks,  special 
networks,  or  combinations  thereof  are  not  signifi- 
cantly different,  although  the  differences  amount 
to  25%.  Hence,  based  on  the  reported  data,  the 
closure  of  GLAD  sites  is  justifiable.  Comparison 
between  estimates  obtained  with  the  two  methods 
reveals  little  difference  for  the  major  networks, 
while  results  for  the  special  networks  differ  by 
more  than  50%.  The  study  points  to  the  necessity 
of  using  standardized  procedures  when  estimating 
deposition  and  to  the  need  for  over-water  measure- 
ments. (Author's  abstract) 
W90-02139 


BEHAVIOR  OF  THE  INSECTICIDES  DISUL- 
FOTON  AND  THIOMETON  IN  THE  RHINE 
RIVER:  A  CHEMODYNAMIC  STUDY. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 


Sources  Of  Pollution — Group  SB 

O.  Wanner,  T.  Egll,  T.  Fleischmann,  K.  Lanz,  and 
P.  Reichert. 

Environmental  Science  and  Technology 
ESTHAG,  Vol  23,  No.  10,  p  1232-1242,  Oct  1989 
8  fig,  3  tab,  29  ref. 

Descriptors:  'Path  of  pollutants,  'Insecticides, 
'Organophosphorus  pesticides,  'Rhine  River, 
Model  studies,  Disulfoton,  Thiometon. 

Model  calculations  and  laboratory  experiments 
were  carried  out  to  assess  the  dynamic  behavior  of 
the  two  insecticides  disulfoton  and  thiometon  in 
the  Rhine  River.  Dilution,  longitudinal  dispersion, 
and  biotransformation  were  found  to  be  the  domi- 
nant processes  in  determining  the  concentration- 
time  course  of  the  two  compounds  after  their 
accidental  release  into  the  Rhine  River  at  Schwei- 
zerhalle  in  November  1986.  Biotransformation  and, 
for  summer  conditions,  also  abiotic  hydrolysis  and 
oxidation  by  singlet  oxygen  are  the  important 
processes  for  reduction  of  the  total  load  of  disulfo- 
ton and  thiometon  in  the  Rhine  River.  For  the 
conditions  prevailing  after  the  accident  and  a  flow 
distance  of  700  km,  which  corresponds  to  a  travel 
time  of  8  days,  a  reduction  of  the  peak  concentra- 
tion of  97-98%,  but  a  reduction  of  the  total  load  of 
only  approximately  50%  is  predicted  for  both 
compounds.  Model  predictions  of  the  concentra- 
tion-time courses  of  disulfoton  and  thiometon  show 
favorable  agreement  with  field  measurements  car- 
ried out  at  various  sampling  stations  after  the  acci- 
dent at  Schweizerhalle.  (Author's  abstract) 
W90-02140 


INTERLABORATORY  METHODS  COMPARI- 
SON FOR  THE  TOTAL  ORGANIC  CARBON 
ANALYSIS  OF  AQUIFER  MATERIALS. 

Northrop  Services,  Inc.,  Ada,  OK. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02141 


BIOGEOCHEMICAL  PROCESSES  AFFECTING 
ARSENIC  SPECIES  DISTRIBUTION  IN  A  PER- 
MANENTLY STRATIFIED  LAKE. 

Institut     de     Biogeochimie     Marine,     Montrouge 

(France). 

P.  Seyler,  and  J.  M.  Martin. 

Environmental        Science        and        Technology 

ESTHAG,  Vol  23,  No.  10,  p  1258-1263,  Oct  1989. 

4  fig,  3  tab,  47  ref. 

Descriptors:  'Path  of  pollutants,  'Arsenic,  'Lakes, 
Stratification,  Oxidation-reduction  potential, 
France. 

Arsenic  species,  iron,  and  manganese  distributions 
were  studied  in  the  oxidizing  and  reducing  waters 
of  Lake  Pavin,  a  small  and  well-stratified  crater 
lake  situated  in  the  Massif  Central  range  (France). 
Arsenate  and  arsenite  concentrations  versus  depth 
to  not  reflect  the  expected  thermodynamic  equilib- 
ria, indicating  a  slow  and  incomplete  response  to 
the  redox  conditions.  The  occurrence  of  arsenic  in 
the  anoxic  zone  results  from  transport  on  a  particu- 
late phase,  due  to  adsorption  onto  iron  and  manga- 
nese oxides  and  probably  to  incorporation  in  phy- 
toplanktonic  organisms.  (Author's  abstract) 
W90-02142 


USE  OF  MULTIVARIATE  ANALYSIS  FOR  DE- 
TERMINING SOURCES  OF  SOLUTES  FOUND 
IN  WET  ATMOSPHERIC  DEPOSITION  IN 
THE  UNITED  STATES. 

Geological  Survey,  Doraville,  GA. 

R.  P.  Hooper,  and  N.  E.  Peters. 

Environmental        Science        and        Technology 

ESTHAG,  Vol  23,  No.  10,  p  1263-1268,  Oct  1989. 

9  fig,  3  tab,  18  ref. 

Descriptors:  'Water  pollution  sources,  'Chemistry 
of  precipitation,  'Multivariate  analysis,  'Water 
pollution  sources,  'Acid  rain,  Principal  component 
analysis,  Regression  analysis. 

A  principal-components  analysis  was  performed  on 
the  major  solutes  in  wet  deposition  collected  from 
194  stations  in  the  United  States  and  its  territories. 
Approximately  90%   of  the  components  derived 
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could  be  interpreted  as  falling  into  one  of  three 
categories-acid,  salt,  or  an  agricultural/soil  asso- 
ciation. The  total  mass,  or  the  mass  of  any  one 
solute,  was  apportioned  among  these  components 
by  multiple  linear  regression  techniques.  The  use 
of  multisolute  components  for  determining  trends 
or  spatial  distribution  represents  a  substantial  im- 
provement over  single-solute  analysis  in  that  these 
components  are  more  directly  related  to  the 
sources  of  the  deposition.  The  geographic  patterns 
displayed  by  the  components  in  this  analysis  indi- 
cate a  far  more  important  role  for  acid  deposition 
in  the  Southeast  and  intermountain  regions  of  the 
United  States  than  would  be  indicated  by  maps  of 
sulfate  or  nitrate  deposition  alone.  In  the  Northeast 
and  Midwest,  the  acid  component  is  not  declining 
at  most  stations,  as  would  be  expected  from  trends 
in  sulfate  deposition,  but  is  holding  constant  or 
increasing.  This  is  due,  in  part,  to  a  decline  in  the 
agriculture/soil  factor  throughout  this  region, 
which  would  help  to  neutralize  the  acidity.  (Au- 
thor's abstract) 
W90-02143 


INFLUENCE  OF  MACROMOLECULES  ON 
CHEMICAL  TRANSPORT. 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

C.  G.  Enfield,  G.  Bengtsson,  and  R.  Lindqvist. 
Environmental  Science  and  Technology 
ESTHAG,  Vol  23,  No.  10,  p  1278-1286,  Oct  1989. 
8  fig,  2  tab,  43  ref.  Swedish  Natural  Science  Re- 
search Council  (Grant  No.  G-GU-RT  1613-107), 
National  Swedish  Environmental  Protection  Board 
(Grant  No.  5336064-0). 

Descriptors:  *Groundwater  pollution,  *Path  of 
pollutants,  "Solute  transport,  *Soil  chemistry, 
♦Molecular  structure,  Interstitial  water. 

Macromolecules  in  the  pore  fluid  influence  the 
mobility  of  hydrophobic  compounds  through  soils. 
This  study  evaluated  the  significance  of  macromo- 
lecules in  facilitating  chemical  transport  under  lab- 
oratory conditions.  Partition  coefficients  between 
14C-labeled  hexachlorobenzene  and  three  macro- 
molecules  (dextran,  humic  acid,  and  groundwater 
dissolved  organic  carbon  (DOC))  were  determined 
in  a  three-phase  (water-macromolecule-soil) 
system.  There  were  significant  differences  between 
the  macromolecule:water  partition  coefficients, 
which  ranged  from  1000  to  1,000,000.  Soilrwater 
partitioning  for  humic  acid  was  demonstrated  by 
using  column  breakthrough  curves  where  the 
breakthrough  curve  for  humic  acid  was  retarded 
behind  3H20.  Breakthrough  curves  for  dextran 
and  groundwater  DOC  demonstrated  apparent  size 
exclusion,  as  these  compounds  eluted  from  the  soil 
column  before  the  3H20.  The  impact  of  the  dex- 
tran was  demonstrated  under  dynamic  conditions 
by  use  of  hexachlorobenzene,  anthracene,  and 
pyrene  with  and  without  macromolecules  in  repli- 
cated, biologically  inhibited  (sodium  azide),  satu- 
rated soil  columns.  The  results  may  help  explain 
the  mechanism  by  which  hydrophobic  pollutants 
appear  in  deep  groundwater  aquifers.  (Author's 
abstract) 
W90-02144 


EFFECT  OF  SUSPENDED  SEDIMENT  CON- 
CENTRATION ON  THE  SEDIMENT  TO 
WATER  PARTITION  COEFFICIENT  FOR 
1,3,6,8-TETRACHLORODIBENZO-P-DIOXIN. 

Department   of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

M.  R.  Servos,  and  D.  C.  G.  Muir. 

Environmental        Science        and        Technology 

ESTHAG,  Vol  23,  No.  10,  p  1302-1306,  Oct  1989. 

4  fig,  1  tab,  32  ref. 

Descriptors:  "Suspended  sediments,  *Dioxins, 
•Sediment-water  interfaces,  *Path  of  pollutants, 
•Solute  transport,  Centrifugation,  Headspace  anal- 
ysis, Carbon  radioisotopes,  Partition  coefficients, 
Comparison  studies. 

The  sediment  to  water  partition  coefficient  (Kp) 
for  1,3,6,8-tetrachlorodibenzo-p-dioxin  was  deter- 
mined for  suspended  sediment  concentrations  rang- 
ing over  4  orders  of  magnitude.  The  truly  dis- 
solved  (free)   concentrations   were   estimated   by 


four  different  methods:  centrifugation  at  6000g  for 
15  min,  centrifugation  at  2<XXX)g  for  30  min,  re- 
verse-phase CIS  cartridges,  and  dynamic  head- 
space  analysis.  Centrifugation  at  either  6000g  or 
20000g  resulted  in  a  negative  relationship  between 
log  Kp  and  log  (suspended  sediment  concentra- 
tion) (SSC)  (i.e.,  slopes  of -1.46  and  -1  54),  but  both 
the  C18  cartridge  and  dynamic  headspace  methods 
resulted  in  significantly  less  negative  slopes  (-0.46,  - 
0.65).  Dissolved  organic  carbon  inflated  the  appar- 
ent free  water  concentrations,  leading  to  an  under- 
estimation of  Kp.  However,  measuring  the  truly 
dissolved  concentrations  did  not  completely  elimi- 
nate the  negative  correlation  between  log  Kp  and 
log  (SSC).  Another  mechanism  such  as  particle 
interaction  or  methodological  bias  may  explain  the 
deviation  from  zero  slope  predicted  by  a  linear 
two-phase  sorption  equilibrium  (Author's  abstract) 
W90-02145 


NATURALLY  OCCURRING  PROTEINS  FROM 
POND  WATER  SENSITIZE  HEXACHLORO- 
BENZENE PHOTOLYSIS. 

Bayreuth  Univ.  (Germany,  F.R.).  Chair  of  Ecolog- 
ical Chemistry  and  Geochemistry. 
M.  Hirsch,  and  O  Hutzinger. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  10,  p  1306-1307,  Oct  1989. 
1  tab,  10  ref. 

Descriptors:  *Fate  of  pollutants,  •Hexachloroben- 
zene, 'Proteins,  "Amino  acids,  *Nitrogen  com- 
pounds, Photolysis,  Surface  water,  Path  of  pollut- 
ants, Transformation  products. 

Photolysis  of  hexachlorobenzene  (HCB)  in  aque- 
ous solution  was  conducted  with  several  naturally 
occurring  substances  as  sensitizer.  The  reaction 
rate  was  increased  especially  by  aromatic  amines 
such  as  tryptophan  and  diphenylamine.  The  pho- 
tolysis rate  of  HCB  is  increased  by  at  least  1  order 
of  magnitude  by  all  nitrogen  compounds  investi- 
gated. Tryptophan  functions  as  a  sensitizer  for 
HCB  even  at  the  low  concentrations  that  exist  in 
natural  surface  waters.  Dissolved  proteins  may 
play  an  important  role  in  sensitizing  the  photolytic 
degradation  of  HCB  in  aqueous  systems.  The  only 
transformation  product  detected,  PCBz,  does  not 
account  for  all  the  loss  of  HCB  in  the  photolysis 
experiments.  Another  possible  product  could  be 
pentachlorophenol,  whose  photolytic  half-life  in 
aqueous  systems  is  too  short  to  be  detectable. 
(Author's  abstract) 
W90-02146 


DEPOSITION  OF  ATMOSPHERIC  POLLUT- 
ANTS ON  FORESTS. 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

D.  Fowler,  J.  J.  Cape,  and  M.  H.  Unsworth. 
Proceedings   of  the   Royal    Society    of   London. 
Series  B,  Biological  Sciences  PRLBA4,  Vol.  324, 
No.  1223,  p  247-265,  August  31,  1989.  8  fig,  7  tab, 
46  ref. 

Descriptors:  *Acid  rain,  *Path  of  pollutants,  *Air 
pollution,  "Forest  watersheds,  "Sulfur,  "Nitrogen, 
Elevation,  Afforestation,  England,  Deposition,  Re- 
forestation. 

Forests  have  long  been  considered  as  efficient  sinks 
for  atmospheric  pollutants.  The  potential  for  large 
rates  of  deposition  is  provided  by  the  turbulent 
structure  of  air  above  and  within  forest  canopies. 
Large  rates  of  deposition  of  pollutant  gases,  how- 
ever, are  only  found  for  the  very  reactive  gases 
HN03,  HC1  and  NH3.  In  contrast,  the  pollutants 
S02  and  03  are  deposited  on  forests  and  ^,iort 
vegetation  at  similar  rates  under  the  control  of 
stomatal  resistance.  Deposition  of  sub-micrometer 
aerosol  particles  on  forests  appears  to  be  inefficient 
but  at  high  elevations  in  the  United  Kingdom  (up 
to  500m)  these  aerosols  are  frequently  activated 
into  cloud  droplets  in  the  size  range  5-10  microme- 
ters (radius).  These  droplets  are  efficiently  cap- 
tured by  forest  canopies  and  this  deposition  path- 
way may  make  a  large  contribution  to  annual 
inputs  at  high  elevation  sites.  The  effects  of  affores- 
tation on  inputs  of  pollutants  to  catchments  are 
illustrated  by  model  calculations  for  inputs  of  sul- 
phur and  nitrogen  to  Kielder  forest  in  northern 


England  Inputs  of  sulphur  and  nitrogen  to  this 
area  as  moorland  are  estimated  at  I7.5kg/ha  (I 
hectare  10000  sq  m)  and  I24kg/ha  annually, 
respectively  Afforestation  of  the  moorland  in- 
creases sulphur  and  nitrogen  inputs  by   "/ 

pectively  (Author's  abstract 
W90-02148 


EFFECTS  OF  ACID  FOG  and  DETERGENTS 

ON  FOLIAR  LEACHING  OK  CATIONS. 

Florence  Univ.  (Italy).  Dipt,  di  Biologia  Vegetale 
F.  Paoletti,  R.  Gellini,  and  E  Barbolani 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  45 
No.  1-2,  p  49-61,  May  1989.  10  tab,  57  ref. 

Descriptors:  "Acid  rain,  'Acidic  soils,  *Air  pollu- 
tion, *Vegetation  effects,  'Trees,  Leaching,  Ca- 
tions, Surfactants,  Copper,  Aluminum,  Iron,  Man- 
ganese, Calcium,  Magnesium,  Lead,  Sodium.  Po- 
tassium, Cadmium,  Toxicity. 

Relative  rates  of  nutrient  leaching  from  the  epy- 
geous  apparatus  of  Quercus  ilex  L.,  Fagus  sylva- 
tica  L.,  Acer  opalus  Mill.,  Euonymus  japomcus  L. 
and  Phaseolus  vulgaris  L  were  examined  after 
exposure  to  simulated  acid  fog.  Copper,  Al,  Fe, 
Mn,  Ca,  Mg  and  Pb  were  preferentially  leached  at 
low  pH,  whereas  leaching  rates  of  Na,  K,  and  Cd 
did  not  appear  to  be  pH-influenced.  Addition  of 
surfactant  to  the  spray  solutions  showed  a  slight 
reduction  of  leaching  for  all  elements  investigated. 
Except  for  Mg,  foliar  nutrient  levels  were  not 
influenced  during  the  experiments.  When  leached 
foliar  elements  reach  the  soil,  they  can  be  leached 
through  the  soil  or  adsorbed  to  the  soil  particles 
and  then  reabsorbed  by  plants.  Among  the  effects 
of  acid  deposition  are  injuries  to  roots,  to  mycorr- 
hiza,  and  inhibition  of  litter  mineralization.  These 
are  phenomena  which  could  lessen  the  efficiency 
of  leached  element  recycling,  worsening  nutrient 
scarcity  with  consequent  reduction  in  vitality, 
higher  receptivity  to  weak  parasites  and  less  resist- 
ance to  drought.  Since  the  elements  more  strongly 
leached  due  to  acid  deposition  are  Mn,  Cu,  Al,  and 
Pb,  toxicity  phenomena  can  arise  if  significant 
quantities  of  these  elements  are  in  the  soil.  (White- 
Reimer-PTT) 
W90-02158 


SELENATE  REDUCTION  TO  ELEMENTAL 
SELENIUM  BY  ANAEROBIC  BACTERIA  IN 
SEDIMENTS  AND  CULTURE:  BIOGEOCHE- 
MICAL  SIGNIFICANCE  OF  A  NOVEL,  SUL- 
FATE-INDEPENDENT  RESPIRATION. 
Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-02168 


RELATION    BETWEEN    AEROMONAS    AND 
FAECAL  COLIFORMS  IN  FRESH  WATERS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02175 


SEASONAL  VARIATION  OF  POLLUTION  CM- 
DICATORS  IN  A  WILDFOWL  RESERVE 
(DONANA  NATIONAL  PARK,  SPAim 

Centro    de    Investigaciones    Biologicas,    Madrid 

(Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02176 


MOVEMENT  OF  PHOSPHATE  IN  A  CATCH- 
MENT WITH  A  SHALLOW  EPHEMERAL 
WATER  TABLE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia). 

R.  G.  Gerritse,  and  N.  J.  Schofield. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  4,  p  313-331,  September  1989.  9  fig,  6  tab,  15 

ref. 

Descriptors:  *Eutrophication,  *Water  pollution 
sources,  *Fertilizers,  "Phosphates,  "Model  studies, 
Australia,    Agricultural    chemicals,    Mathematical 
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models.    Catchment    areas,    Path    of    pollutants, 
Leaching,  Chlorides,  Rainfall-runoff  relationships. 

The  variation  of  phosphate  over  a  period  of  five 
years  in  drains  of  two  paired  catchments  was  com- 
pared with  the  variation  calculated  with  a  one 
dimensional  numerical  model.  The  catchments  are 
situated  in  the  Karinga  Downs  in  the  south  west  of 
Western  Australia  and  consist  of  sandy  soils  with  a 
very  low  capacity  to  adsorb  phosphate.  Both 
catchments  had  been  fertilized  with  phosphate  for 
more  than  15  years.  Fertilization  was  continued  in 
one  catchment,  while  the  other  was  left  to  'run 
down'.  Hydrological  parameters  for  the  simulation 
model  were  obtained  from  a  combined  analysis  of 
runoff-rainfall  relationships  and  chloride  fluxes.  Ki- 
netic parameters  describing  the  distribution  of 
phosphate  in  the  soils  were  available  from  a  previ- 
ous study.  The  calculated  average  trend  of  phos- 
phate in  the  drains  of  the  catchment  with  no  fertil- 
izer input  is  in  good  agreement  with  field  observa- 
tions. Results  show  that,  even  in  weakly  adsorbing 
sandy  soils,  substantial  delays  can  occur  in  the 
response  of  a  catchment  to  changes  in  P  input. 
(Author's  abstract) 
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A  laboratory  study  was  conducted  of  soil  contami- 
nation by  a  synthetic  'kerosene'.  Soil  (Mediterrane- 
an red  sandy  clay)  samples  with  different  moisture 
contents  (0.0,  0.8,  4.0,  and  12%,  w/w)  were  con- 
taminated by  vapors  and/or  liquid  from  a  mixture 
containing  five  kerosene  components  (m-xylene, 
pseudo  cumene,  t-butylbenzene,  n-decane  and  n- 
dodecane).  The  contribution  of  the  different  kero- 
sene components  to  the  adsorption,  volatilization 
and  transport  processes  was  investigated.  Vapor 
adsorption  was  dependent  on  the  vapor  concentra- 
tion of  each  component  (except  for  the  n-decane), 
and  on  the  soil  moisture  content.  The  sorption 
coefficients  of  the  kerosene  components  decreased 
with  increasing  temperature  but  showed  only  a 
very  slight  variability  between  20  and  34  C,  in  air- 
dried  soil.  The  volatilization  from  soil  was  high: 
more  than  90%  of  the  aromatic  components  were 
desorbed  in  less  than  2  h.  The  transport  of  the 
kerosene,  in  liquid  and  vapor  phases,  through  the 
soil  columns,  was  studied  using  amounts  of  kero- 
sene which  were  less  (1  ml)  or  more  (10  ml)  than 
the  retention  capacity  of  the  soil  columns.  An 
increase  in  the  moisture  content  of  the  soil  in- 
creased the  rate  and  the  depth  of  the  downward 
penetration  of  the  kerosene.  However,  the  in- 
creased soil  moisture  stopped  the  vapor  movement 
(at  4%)  and  the  upward  liquid  movement  (at  12%). 
Among  the  properties  of  the  kerosene  components, 
volatility  seems  to  be  the  prime  factor  which  deter- 
mines kerosene  movement  once  liquid  phase  move- 
ment has  ceased.  (Author's  abstract) 
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Adsorption  and  desorption  of  vapor  hydrocarbons 
from  a  synthetic  'kerosene'  source  on  different  soils 
was  studied.  The  'kerosene'  used  consisted  of  a 
mixture  containing  20%  aromatic  components  (m- 
xylene,  n-butylbenzene,  pseudo-cumene)  and  80% 
aliphatic  components  (n-decane,  n-dodecane). 
Three  different  types  of  soils  were  used:  Mediter- 
ranean red  sandy  clay,  arid  brown  loessial  silty 
loam  and  Evesham  clay.  The  most  influential  pa- 
rameter in  the  adsorption-desorption  processes  was 
the  moisture  content,  which  was  examined  over  a 
range  from  oven  dry  to  minus  1  bar  water  pressure 
(70%  field  capacity).  The  highest  adsorption 
values  were  on  the  arid  brown  loessial  silty  loam 
soil,  having  the  following  order  of  adsorption:  n- 
decane  >  m-xylene  >  pseudo-cumene  >  n-butyl- 
benzene >  n-dodecane.  Among  the  'kerosene' 
components  the  fastest  desorption  rate  was  exhibit- 
ed by  m-xylene  and  the  slowest  by  n-dodecane,  in 
all  the  soils  studied.  (Author's  abstract) 
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FIELD  RESEARCH  STUDIES  ON  THE  MOVE- 
MENT AND  DEGRADATION  OF  THIODI- 
CARB  AND  ITS  METABOLITE  METHOMYL. 
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The  movement  and  degradation  of  thiodicarb  and 
its  metabolite  methomyl  were  measured  at  three 
locations  in  the  U.S.  At  a  site  near  Clayton,  North 
Carolina,  soil  samples  were  used  to  determine  the 
degradation  rate  of  thiodicarb  in  surface  soils  and 
methomyl  in  both  surface  and  subsoils.  At  sites 
near  Palermo,  New  York,  and  Oviedo,  Florida,  the 
shallow  groundwater  was  monitored  following 
multiple  foliar  applications  of  thiodicarb.  These 
groundwater  monitoring  studies  were  conducted 
under  conditions  favorable  to  movement  of  pesti- 
cides to  groundwater  since  surface  soils  were 
loamy  sand  or  sand,  subsoils  were  sand,  water 
tables  ranged  between  0.1  and  1.8m,  and  rainfall 
was  supplemented  by  irrigation  to  ensure  that  the 
sum  of  irrigation  and  rainfall  was  at  least  1.5  times 
the  normal  monthly  rainfall.  In  these  studies  the 
half-life  of  thiodicarb  was  only  a  few  hours  in 
surface  soils,  while  the  half-life  of  methomyl  was 
about  two  days  in  surface  soils  and  about  0.5  to  1.6 
months  in  subsoils.  Although  methomyl  residues 
were  detected  in  shallow  groundwater  in  the 
Oviedo  and  Palermo  studies  (designed  to  be  repre- 
sentative of  worst  case  situations),  these  residues 
were  present  in  only  one  well  cluster  and  one 
sampling  interval,  and  at  concentrations  substan- 
tially below  the  established  health  advisory  level. 
(Author's  abstract) 
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and  Operations  Research. 
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port. 

A  method  for  nondestructively  measuring  local 
saturations  with  respect  to  multiple  fluids  is  re- 
quired for  laboratory  investigations  of  separate 
phase  transport  in  porous  media.  The  distribution 
of  up  to  three  fluids  in  a  medium  whose  porosity  is 
independent  of  changes  in  fluid  content  may  be 
determined  using  the  dual-gamma  (137  Cs-241  Am) 
technique.  A  calibration  technique  is  proposed  that 
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permits  calculation  of  porosity  and  relative  satura- 
tions from  gamma  attenuation  data  for  porous 
media  which  are  initially  saturated  with  a  single 
fluid.  This  technique  may  be  used  to  determine  the 
distribution  of  each  fluid  within  the  medium  as 
well  as  it  bulk  fluid  content.  Porosity  and  satura- 
tion profiles  measured  for  sand  samples  containing 
air,  water  and  trichloroethylene  or  perchloro-eth- 
ylene  demonstrate  the  potential  of  the  method  for 
use  in  steady-state  laboratory  studied.  (Peters- 
PTT) 
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CHANGES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  STREAM  WATER  IN  TWO  CATCH- 
MENTS IN  THE  SHENANDOAH  NATIONAL 
PARK,  VIRGINIA,  IN  RESPONSE  TO  ATMOS- 
PHERIC DEPOSITION  OF  SULFUR. 
Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
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Galloway,  and  J.  R.  Webb. 

Water  Resources  Research  WRERAQ,  Vol  25 
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ref. 
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Rates  of  atmospheric  deposition  of  sulfur  are  as 
high  in  areas  of  the  southeastern  United  States  as 
they  are  in  the  northeastern  United  States  and 
southeastern  Canada.  Sulfate  concentrations  and 
acidity  of  surface  waters  in  the  southeastern  United 
States;  however,  remain  low  because  of  sulfate 
adsorption  by  soils.  Because  the  capacity  of  soils  to 
adsorb  sulfate  is  finite,  the  questions  of  when  and 
how  fast  the  surface  waters  in  the  southeast  might 
respond  to  the  high  rates  of  acidic  deposition  are 
of  some  importance.  Modeling  studies  have  sug- 
gested that  time  constants  for  sulfate  breakthrough 
may  be  of  the  order  of  decades.  Given  that  acidic 
deposition  levels  have  been  high  in  the  southeast- 
ern United  States  since  the  1940's,  it  might  be 
expected  that  trends  of  increasing  sulfate  concen- 
tration and  acidity  would  be  apparent  in  data  from 
monitored  catchments.  An  analysis  of  8  years  of 
discharge  chemistry  data  for  two  catchments  in 
Shenandoah  National  Park,  Virginia,  indicates  that 
sulfate  concentrations  and  acidity  are  increasing  in 
these  catchments.  The  discharge-weighted  mean 
annual  sulfate  concentrations  increased  at  a  rate  of 
2  microeq/L/yr  for  both  streams  over  the  8  years 
of  the  study.  Both  catchments  currently  retain 
approximately  65%  of  deposited  sulfate.  The  ratios 
of  the  rate  of  decrease  of  alkalinity  to  the  rate  of 
increase  of  sulfate  concentration  are  34%  and  25% 
for  the  two  streams.  If  deposition  rates  remain 
constant,  the  observed  rates  of  increase  indicate 
that  steady  state  conditions  will  be  approached  in 
100  years,  at  which  time  the  stream  alkalinities 
may  be  as  low  as  minus  65  microeq/L.  (Author's 
abstract) 
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NUMERICAL  ANALYSIS  OF  SOLUTE  TRANS- 
PORT DURING  TRANSIENT  IRRIGATION:  1. 
THE  EFFECT  OF  HYSTERESIS  AND  PROFILE 
HETEROGENEITY. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Div.  of  Soil  Physics. 

D.  Russo,  W.  A.  Jury,  and  G.  L.  Butters. 
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Most  of  the  existing  data  on  vadose  zone  field  scale 
solute  transport  have  been  obtained  from  experi- 
ments conducted  under  transient,  nonmonotonic 
water  flow.  However,  the  majority  of  the  theoreti- 
cal analysis  of  these  experiments  have  used  models 
which  assume  monotonic  steady  state  water  flow 
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and  uniform  water  content  for  the  entire  profile  In 
this  study,  transport  of  nonreactive  solutes  under 
nonmonotonic,  transient  water  flow  is  analyzed 
numerically.  The  effect  of  hysteresis  on  solute 
transport  is  evaluated  by  making  the  soil  hydraulic 
properties  hysteretic  using  the  procedure  of  Kool 
and  Parker.  The  effect  of  profile  heterogeneity  on 
solute  transport  is  analyzed  by  assuming  that  the 
medium  is  scale  heterogeneous  in  a  vertical  direc- 
tion, with  a  random  scale  factor.  Results  of  the 
simulations  show  that  under  transient  water  flow, 
analysis  of  solute  transport  data  with  a  steady  state 
water  flow  model  may  considerably  overestimate 
the  effective  vertical  pore  water  velocity.  Under 
nonmonotonic  water  flow,  when  the  hysteretic 
characteristics  of  the  soil  are  important,  transient 
flow  models  which  neglect  hysteresis  can  also  seri- 
ously overestimate  the  solute  velocity.  In  addition, 
failure  to  account  for  profile  heterogeneity  will 
also  overestimate  the  solute  velocity,  because  both 
hysteresis  and  profile  heterogeneity  change  the 
water  content  profile  and  concurrently  retard 
solute  transport  relative  to  the  movement  predict- 
ed if  the  soil  water  system  is  considered  as  homo- 
geneous and  nonhysteretic.  Analysis  of  the  com- 
puted breakthrough  curves  suggest  that  direct  esti- 
mates of  the  amount  of  water  drained  below  a 
given  depth  may  improve  the  goodness  of  fit  of  the 
solution  of  the  convection  dispersion  equation  with 
constant  effective  parameters  to  the  breakthrough 
curves  obtained  under  transient  conditions.  The 
fitted  parameters,  however,  are  depth  dependent 
and  the  resulting  effective  solute  velocity  is  smaller 
than  the  steady  state  pore  water  velocity.  (Au- 
thor's abstract) 
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NUMERICAL  ANALYSIS  OF  SOLUTE  TRANS- 
PORT DURING  TRANSIENT  IRRIGATION:  2. 
THE  EFFECT  OF  IMMOBILE  WATER. 

Agricultural    Research    Organization,    Bet-Dagan 
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Water  Resources  Research  WRERAQ,  Vol.  25, 
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The  two-component  mobile-immobile  water  model 
has  been  modified  to  describe  solute  transport 
under  transient  water  flow  induced  by  periodic 
cycles  of  irrigation,  evaporation,  and  redistribu- 
tion. To  characterize  transient  flow,  the  soil  water 
content  is  divided  into  a  time-invariant  immobile 
water  content  (Theta  sub  i)  and  a  time-dependent 
mobile  water  content  (Theta  sub  m)  which  obeys 
the  Richards  equation.  Solute  transport  is  de- 
scribed by  the  two-component  mobile-immobile 
water  model,  modified  to  take  into  account  the 
time  dependence  of  the  mobile  water  content.  Re- 
sults of  the  calculations  show  important  differences 
between  the  behavior  of  the  flux  and  residence 
concentrations  under  steady  state  water  flow,  par- 
ticularly when  the  mass  transfer  coefficient  alpha  is 
relatively  small.  In  this  case,  both  resident  and  flux 
concentrations  show  a  dispersion  scale  effect  in 
their  rate  of  spreading  about  the  center  of  mass 
position  in  the  soil.  There  were  significant  differ- 
ences in  solute  transport  predicted  by  the  transient 
two-component  model  compared  to  the  steady 
state  model.  The  apparent  velocity  derived  from 
the  time  variations  of  the  position  of  the  center  of 
mass  of  the  resident  concentration  decreased  with 
time  in  the  transient  model,  but  was  relatively 
constant  in  the  steady  state  one.  Apparently  disper- 
sion about  the  center  of  mass  increased  with  time 
in  both  models,  but  was  much  higher  in  the  tran- 
sient model,  caused  principally  by  a  build  up  of 
solute  at  the  surface  during  evaporation  cycles. 
(Author's  abstract) 
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SOURCES  OF  ACIDIC  STORM  FLOW  IN  AN 
APPALACHIAN  HEADWATER  STREAM. 

Pennsylvania  State  Univ.,  University   Park.   Pro- 
gram in  Ecology. 

B.  R.  Swistock,  D.  R.  DeWalle,  and  W.  E.  Sharpe. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
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A  study  was  conducted  to  quantify  the  source  of 
increased  dissolved  aluminum  concentrations 
during  acidic  storm  flows  on  a  small  Pennsylvania 
stream.  Data  for  six  episodes  during  fall  1986  and 
spring  1987  showed  depressions  in  stream  pH  and 
increases  in  sulfates,  conductivity,  dissolved  organ- 
ic carbon,  and  dissolved  aluminum.  Flow  separa- 
tion analyses  were  conducted  using  018  as  a  tracer 
in  a  three-component  mass  balance  tracer  model. 
Results  showed  that  soil  water  and  groundwater 
are  the  dominant  flow  sources,  accounting  for  ap- 
proximately 20  and  75%  of  total  flow  during 
storms,  respectively.  Channel  precipitation  gener- 
ally provided  less  than  5%  of  total  flows.  Hydro- 
graph  separation  using  aluminum  agreed  with  018 
results  while  other  chemical  parameters  produced 
unsatisfactory  results.  The  data  support  the  results 
of  previous  variable  source  area  concepts  of  storm 
flow  generation  with  inputs  of  older,  deep  circulat- 
ing groundwater  from  low-elevation  source  areas 
early  in  an  event  and  later  inputs  of  younger  soil 
water  and  possibly  shallow  groundwater  from  ex- 
panding source  areas  at  higher  elevation.  The  re- 
sults suggest  that  the  most  toxic  runoff  events  for 
aquatic  life  occur  during  large  storms  when  the 
greatest  inputs  of  soil  water  cause  elevated  stream 
dissolved  aluminum  concentrations.  Reductions  in 
storm  flow  acidity  and  dissolved  aluminum  con- 
centrations on  this  catchment  will  be  most  depend- 
ent upon  changes  in  soil  water  and/or  groundwat- 
er chemistry.  (Author's  abstract) 
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DENSITY-DRIVEN  FLOW  OF  GAS  IN  THE 
UNSATURATED  ZONE  DUE  TO  THE  EVAPO- 
RATION OF  VOLATILE  ORGANIC  COM- 
POUNDS. 
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Water  Resources  Research  WRERAQ,  Vol.  25, 
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Descriptors:  'Path  of  pollutants,  'Groundwater 
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pounds, 'Soil  contamination,  Advective  gas  flow, 
Numerical  simulations,  Volatile  liquids,  Evapora- 
tion. 

A  theoretical  investigation  of  factors  affecting  the 
gas  phase  transport  of  evaporating  organic  liquids 
in  the  unsaturated  zone  is  presented.  Estimates  of 
density-driven  advective  gas  flow  using  a  simple 
analytic  expression  indicate  that  significant  advec- 
tive gas  flow  will  result  from  the  evaporation  of 
volatile  liquids  in  soils  having  a  high  permeability. 
Numerical  simulations  using  a  two-dimensional  cy- 
lindrical geometry  and  including  the  effects  of 
phase  partitioning  between  the  solid,  gas,  water, 
and  organic  liquid  phases  show  that  mass  transfer 
due  to  density-driven  flow  may  dominate  the  gas 
phase  transport  of  some  organic  chemical  vapors 
in  the  unsaturated  zone.  Some  common  contami- 
nants which  are  likely  to  be  affected  by  density- 
driven  flow  include  trichloroethylene,  chloroform, 
1,1,1-trichloroethane,  methylene  chloride,  l,2-di..i- 
loroethylene,  1,2-dichloroethane,  1-1-dichloroeth- 
ane,  carbon  tetrachloride,  Freon  113,  and  possibly, 
benzene.  Some  common  contaminants  which  are 
not  likely  to  be  affected  by  density-driven  flow 
include  toluene,  ethylbenzene,  xylenes,  chloroben- 
zene,  naphthalene,  and  phenols.  The  general  direc- 
tion of  density-driven  flow  is  downward  from  the 
evaporating  source  toward  the  water  table,  and 
radially  outward  along  the  water  table.  (Author's 
abstract) 
W90-02194 


SOLUTE  TRANSPORT  IN  A  STREAM-AQUI- 
FER SYSTEM:  1.  DERIVATION  OF  A  DYNAM- 
IC MODEL. 


Australian    National    UnK  .   Canberra    Cenire   lor 
Resource  and  Environmental  Siudiev 
G  A  Tnomai 

Water  Resources  Research  WRERAQ.  Vol  25, 
No.  10,  p  2171-2176,  October  1989  3  fig.  I  tab.  22 
ref 

Descriptors:  'Surface-groundwater  relations, 
•Path  of  pollutants,  'Solute  transport,  'Ground- 
water pollution.  'Stream  pollution  'Model  stud- 
ies, Conservative  solutes,  Salinity,  Aquifers,  Piezo- 
meters 

A  dynamic  model  is  derived  for  the  transport  of  a 
conservative  solute  along  a  stream  connected  to  an 
aquifer  contaminated  by  the  solute  It  relates 
downstream  concentration  to  upstream  concentra- 
tion, stream  discharge,  and  piezometric  levels  in 
the  aquifer.  Submodels  for  solute  travel  time  in  the 
stream  and  aquifer  inflow  into  the  stream  are  pre- 
sented. In  the  presence  of  scarce  data  the  model 
achieves  two  objectives:  (\)  to  provide  a  daily 
estimate  of  stream  salinity  at  a  fixed  downstream 
location  during  periods  of  low  to  medium  flows  in 
response  to  upstream  flows  and  upstream  salt  con- 
centration as  well  as  to  lateral  inflows  from  salty 
aquifers;  and  (2)  to  quantify  the  salt  load  dis- 
charged from  the  aquifer  into  the  stream  in  re- 
sponse to  streamflow  levels.  (Author's  abstract) 
W90-02195 


SOLUTE  TRANSPORT  IN  A  STREAM-AQUI- 
FER SYSTEM:  2.  APPLICATION  OF  MODEL 
IDENTIFICATION  TO  THE  RIVER  MURRAY. 

Australian  National   Univ.,  Canberra.   Centre  for 

Resource  and  Environmental  Studies 

A.  J.  Jakeman,  C.  R  Dietrich,  and  G.  A.  Thomas. 

Water  Resources  Research  WRERAQ,   Vol    25, 

No.  10,  p  2177-2185,  October  1989.  9  fig,  5  tab,  21 

ref. 

Descriptors:  'Surface-groundwater  relations, 
'Path  of  pollutants,  'Solute  transport,  'Ground- 
water pollution,  'Stream  pollution,  'Model  stud- 
ies, Aquifers,  Salinity,  Piezometers. 

Using  a  model  derived  previously  for  the  transport 
of  a  conservative  solute  along  a  stream  connected 
to  an  aquifer,  the  model  is  applied  to  a  207-km 
reach  of  the  River  Murray  in  Australia.  The  appro- 
priate model  structure  and  its  parameter  values  are 
determined  using  principals  of  system  identifica- 
tion. The  major  tools  applied  are  instrumental  vari- 
able estimation  techniques.  The  system  identifica- 
tion procedure  allows  a  testing  of  prior  assump- 
tions in  the  derivation  of  the  accession  model, 
determination  of  the  appropriate  dynamic  model 
orders,  and  estimation  of  associated  parameters. 
The  success  of  the  procedure  adds  support  that  the 
processes  and  assumptions  largely  apply,  and  it 
confirms  that  the  interaction  between  aquifer  and 
stream  is  basically  linear  and  dynamic  on  a  daily 
time  scale.  It  shows  that  the  response  of  a  saline 
accession  to  a  unit  pulse  change  in  the  difference  of 
aquifer  and  river  level  per  unit  river  discharge  is 
essentially  a  single  exponential  decay.  The  identifi- 
cation statistics  prove  that  adding  exponential 
terms  to  the  series  does  not  lead  to  increases  of 
more  than  1%  in  the  ability  to  explain  saline  acces- 
sion. The  parameter  estimation  also  quantifies  the 
steady  state  salt  load  per  unit  stage  height  as  equal 
to  292  tons/d.  Furthermore,  the  saline  accession 
response  to  a  pulse  is  such  that  it  takes  approxi- 
mately 4.3  days  to  decay  to  1/3  of  the  peak  of  the 
pulse.  (Author's  abstract) 
W90-02196 


CONSISTENT  SET  OF  PARAMETRIC 
MODELS  FOR  THE  TWO-PHASE  FLOW  OF 
IMMISCIBLE  FLUIDS  IN  THE  SUBSURFACE. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

L.  Luckner,  M.  T.  van  Genuchten,  and  D.  R. 

Nielsen. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  10,  p  2187-2193,  October  1989.  5  fig,  27  ref. 

Descriptors:  'Path  of  pollutants,  'Unsaturated 
flow,  'Multiphase  flow,  'Solute  transport, 
'Groundwater     pollution,     'Hysteresis,     'Model 
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studies,  Hydraulic  conductivity,  Multiphase  flow, 
Isotherms,  Oil  spills,  Fluid  retention. 

Accurate  estimates  of  the  unsaturated  hydraulic 
properties  are  needed  for  any  quantitative  descrip- 
tion of  multiphase  flow  in  porous  media.  A  consist- 
ent set  of  parametric  models  for  this  isothermal, 
hysteretic  unsaturated  fluid  phase  content  (reten- 
tion) and  hydraulic  conductivity  functions  of  typi- 
cal two-phase  systems  like  water  and  air,  or  water 
and  hydrocarbons  is  presented.  The  equations  are 
obtained  by  combining  expressions  for  the  hystere- 
tic fluid  retention  curves  with  the  statistical  pore 
size  distribution  model  of  Mualem  which  predicts 
the  hydraulic  conductivity  from  more  easily  meas- 
ured fluid  retention  data.  Hysteresis  is  described 
using  the  model  of  Scott  et  al.  The  functions  were 
modified  to  allow  inclusion  of  both  wetting  and 
nonwetting  residual  fluid  saturations.  The  use  of 
residual  saturations  is  shown  to  be  appropriate 
when  a  fluid  phase  becomes  incoherently  distribut- 
ed, in  which  case  the  fluid  does  not  move  anymore 
as  a  connected  (or  linked)  phase  as  described  by 
Darcy's  law  in  response  to  imposed  pressure  gradi- 
ents. The  existence  of  residual  fluid  saturations  for 
both  the  wetting  and  nonwettng  fluids  is  justified. 
Theoretical  and  experimental  considerations  indi- 
cate a  need  to  match  predicted  and  observed  hy- 
draulic conductivities  at  fluid  phase  contents  less 
than  full  saturation.  (Author's  abstract) 
W90-02197 


INSTRUMENTAL  NEUTRON  ACTIVATION 
ANALYSIS  OF  ELBE  RIVER  SUSPENDED 
PARTICULATE  MATTER  SEPARATED  AC- 
CORDING TO  THE  SETTLING  VELOCITIES. 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.).  Inst, 
fuer  Physik. 

R.  Niedergesaess,  B.  Racky,  and  C.  Schnier. 
Journal  of  Radioanalytical  and  Nuclear  Chemistry, 
Articles,  Vol.  114,  No.  1,  p  57-68,  1987.  8  fig,  5  ref. 

Descriptors:  *Path  of  pollutants,  "Sediment  trans- 
port, *West  Germany,  *Suspended  solids,  ♦Sedi- 
ment sorting,  "Settling  velocity,  Elbe  River,  Atter- 
berg  cylinders,  Filtration,  Neutron  activation  anal- 
ysis, Irradiation. 

Suspended  particulate  matter  (SPM)  in  Elbe  river 
water  near  Hamburg  has  been  separated  into  dif- 
ferent fractions  by  pouring  the  samples  into  special 
sedimentation  tubes  called  Atterberg  cylinders. 
The  fractions  are  obtained  by  decanting  the  water 
after  different  settling  periods,  and  by  filtrating  the 
decanted  part.  The  analysis  is  done  by  neutron 
activation  (INAA)  in  the  absolute  mode,  after  irra- 
diation periods  of  5  min  and  3  days.  The  settling 
velocities  of  the  elements  As,  Ag,  Fe,  Zn,  U,  and 
Cr  generally  remained  below  the  SPM-mass  veloc- 
ity at  all  locations.  These  elements  are  probably 
bound  to  the  organic  fraction  in  the  SPM.  The 
element  masses  in  the  tide  water  samples  settled 
generally  more  slowly  than  the  appropriate  SPM- 
mass.  Nearly  all  the  listed  elements  belong  to  these 
slowly  sinking  fractions.  This  means  that  the  main 
part  of  the  SPM  consisted  of  fast  settling  elements 
not  determined  by  INAA,  probably  quartz  grains. 
Exceptions  are  Na,  Hf,  and  Zr  which  settle  faster 
than  SPM-mass.  This  fraction  has  not  yet  been 
identified.  The  majority  of  the  elements  from  the 
limnic  samples  settle  faster  than  the  main  part  of 
the  SPM,  which  contained  40%  organic  matter. 
These  elements  starting  with  Nd  and  ending  with 
Zr  probably  belong  to  the  anorganic  fractions. 
(White-Reimer-PTT) 
W90-02205 


STEROID  ALCOHOLS  AND  KETONES  IN 
COASTAL  WATERS  OF  THE  WESTERN  MED- 
ITERRANEAN: SOURCES  AND  SEASONAL 
VARIABILITY. 

Institute    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  2L 
W90-02213 


PROCESSES  CONTROLLING  THE  CONCEN- 
TRATIONS OF  S04(-),  N03(),  NH4(  +  ),  H(  +  ), 
HCOO-T  AND  CH3COO-T  IN  PRECIPITATION 
ON  BERMUDA. 


Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-02218 


NA(  +  )/CL()  RATIOS  IN  RAIN  ACROSS  THE 
USA,  1982-1986. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-02219 


BIOCONCENTRATION  AND  EXCRETION  OF 
DIAZINON,  IBP,  MALATHION  AND  FENI- 
TROTHION  BY  WILLOW  SHINER. 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
T.  Tsuda,  S.  Aoki,  M.  Kojima,  and  H.  Harada. 
Toxicology       and       Environmental       Chemistry 
TXECBP,  Vol.  24,  No.  3,  p  185-190,  1989.  1  fig  2 
tab,  8  ref. 

Descriptors:  "Pesticides,  *Bioaccumulation,  "In- 
secticides, "Fungicides,  "Diazinon,  "Malathion, 
"Fish,  "Biodegradation,  "Excretion,  "Path  of  pol- 
lutants, Fenitrothion,  Biological  magnification, 
Biotransformation,  IBP,  Shiner. 

The  bioconcentration  and  excretion  of  diazinon, 
IBP  (S-benzyl  diisopropyl  phosphorothiolate), 
malathion  and  fenitrothion  were  studied  for  the 
freshwater  fish,  willow  shiner  (Gnathopogon  caer- 
ulescens).  The  concentrations  of  these  pesticides  in 
whole  body  of  fish  reached  plateaus  in  6-48  h 
exposure  (IBP  6  h,  fenitrothion  and  malathion  24  h, 
diazinon  48  h).  The  average  values  of  bioconcen- 
tration factors  in  whole  body  of  fish  were  33.2  for 
IBP,  398.5  for  fenitrothion,  34.4  for  malathion  and 
247.9  for  diazinon  through  the  168  h  exposure 
period.  The  excretion  rate  constants  from  whole 
body  of  fish  were  0.07/h  diazinon,  0.07/h  for  feni- 
trothion and  0.49/h  for  malathion,  assuming  their 
processes  to  be  first-order  kinetics.  For  IBP,  the 
rate  constant  was  0.0017  g/ng/h,  assuming  the 
process  to  be  second-order  kinetics.  (Author's  ab- 
stract) 
W90-02224 


IMPACT  OF  INDUSTRIAL  AND  MINE  DRAIN- 
AGE WASTES  ON  THE  HEAVY  METAL  DIS- 
TRIBUTION IN  THE  DRAINAGE  BASIN  AND 
ESTUARY  OF  THE  SADO  RIVER  (PORTU- 
GAL). 

Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
P.  Quevauviller,  R.  Lavigne,  and  L.  Cortez. 
Environmental  Pollution  ENPOEK,  Vol.  59,  No 
4,  p  267-286,  1989.  5  fig,  5  tab,  30  ref. 

Descriptors:  "Mine  wastes,  "Path  of  pollutants, 
"Heavy  metals,  "Water  pollution  sources,  "Portu- 
gal, Cadmium,  Zinc,  Copper,  Mercury,  Tin, 
Nickel,  Titanium,  Zirconium,  Sado  River  Estuary, 
Estuaries. 

This  paper  presents  results  from  a  survey  of  the 
heavy  metal  distribution  in  sediments  in  the  drain- 
age basin  and  estuary  of  the  Sado  River  (Portugal). 
In  the  drainage  basin,  heavy  metals  originated 
mostly  from  pyrite  outcrop  erosion  and  mining 
activities  (Cd,  Zn,  Cu  and  locally  Hg,  Pg),  and  also 
from  crust  erosion  (Sn,  Ni,  Ti,  Zr).  These  sources 
were  not  correlated  with  the  particulate  organic 
carbon  and  so  the  metals  were  thought  to  be  in 
inorganic  forms  in  this  area.  Anthropogenic  heavy 
metal  sources  (urban  and  industrial)  were  found  in 
the  lower  estuary  (Sn,  Cd,  Hg,  Zn,  Pb,  and  Cu), 
along  with  high  particulate  organic  carbon  concen- 
trations. In  this  zone,  these  metals  were  thought  to 
be  strongly  adsorbed  onto  organic  particles.  Fur- 
thermore, organo-metallic  species  were  likely  to  be 
present,  as  demonstrated  in  the  case  of  Sn,  since 
methyl-tin  and  butyl-tin  species  were  detected  in 
sediments  from  this  area.  This  suggests  the  need 
for  the  detection  of  organo-metallic  species  to  un- 
derstand the  heavy  metal  geochemical  cycles.  No 
long-term  changes  in  metal  concentrations  were 
found  in  sediment  cores,  except  in  the  middle 
estuary  (Zn,  Cu)  due  to  the  development  of  mining 
activities  on  an  industrial  scale  in  the  1860s.  (Au- 
thor's abstract) 


W90-02239 


LEACHING  FROM  SOLIDIFIED  WASTE 
FORMS  UNDER  SATURATED  AND  UNSATU- 
RATED CONDITIONS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For   primary   bibliographic   entry   see   Field    5D 

W90-02244 


ACCUMULATION  AND  DIAGENESIS  OF 
CHLORINATED  HYDROCARBONS  IN  LA- 
CUSTRINE SEDIMENTS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

S.  J.  Eisenrelch,  P.  D.  Capel,  J.  A.  Robbins,  and  R. 

Bourbonniere. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  9,  p  1116-1126,  September 

1989.  9  fig,   3  tab,   83  ref.   NOAA  Grant  DOC- 

NA81-RAH00005. 

Descriptors:  "Tracers,  "Chlorinated  hydrocarbons, 
"Path  of  pollutants,  "Lake  Ontario,  "Radioiso- 
topes, "Pollutants,  "Lakes,  "Canada,  "Chlorinated 
hydrocarbons,  Lead  radioisotopes,  Cesium  radioi- 
sotopes. 

Two  sediment  cores  were  taken  from  the  Roches- 
ter Basin  of  eastern  Lake  Ontario  and  analyzed  for 
the  radionuclides  Pb-210  and  Cs-137  and  several 
high  molecular  weight  chlorinated  hydrocarbons. 
The  two  sites  are  geographically  proximate  but 
differ  in  sedimentation  rate,  permitting  sedimenta- 
tion-dependent processes  to  be  factored  out.  The 
Pb-210  chronology  showed  a  mixed  depth  of  3-5 
cm  and  an  intrinsic  time  resolution  of  11-14  years. 
Vertically  integrated  numbers  of  deposit-feeding 
oligochaete  worms  and  burrowing  organisms  were 
insufficient  to  homogenize  the  sediment  on  the 
time  scale  of  chlorinated  hydrocarbon  inputs, 
which  were  non-steady  state.  U.S.  production  and 
sales  of  polychlorinated  biphenyls,  DDT,  Mirex, 
and  hexachlorobenzene,  as  determinants  of  the 
shape  of  the  input  function,  adequately  predicted 
the  overall  shape  and,  in  many  cases,  details  in  the 
sedimentary  profile.  Sediment  focusing  factors  in- 
ferred from  Cs-137  and  Pb-210  inventories  aver- 
aged 1.17  for  core  E-30  and  1.74  for  core  G-32. 
This  permitted  chlorinated  hydrocarbons  accumu- 
lation rates  to  be  corrected  for  focusing.  Apparent 
molecular  diffusion  coefficients  modeled  for  many 
fo  the  chlorinated  hydrocarbons  were  about  0.01- 
0.03  sq  nm/sec.  (Author's  abstract) 
W90-02246 


POLLUTION  OF  QUARTERNARY  COVER  ON 
AQUAFERS  (SIC)  OF  EOCENE  CHALK  IN 
RAMAT  HOVAV  INDUSTRIAL  AREA  IN 
ISRAEL. 

Ben-Gurion     Univ.     of    the    Negev,     Beersheba 
(Israel).  Dept.  of  Geology  and  Mineralogy. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-02258 


SULFUR  CYCLING  IN  A  DUTCH  MOORLAND 
POOL  UNDER  ELEVATED  ATMOSPHERIC  S- 
DEPOSITION. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

T.  C.  Feijtel,  Y.  Salingar,  C.  A.  Hordijk,  J.  P.  R. 

A.  Sweerts,  and  N.  Van  Breemen. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44 

No.  3/4,  p  215-234,  April  1989.  6  fig,  2  tab,  54  ref. 

Descriptors:  "Path  of  pollutants,  "Acid  rain, 
"Sulfur,  "The  Netherlands,  Water  pollution 
sources,  Ponds,  Tracers,  Seasonal  variation,  Depo- 
sition, Model  studies,  Kinetics. 

Atmospheric  S  deposition,  sulfate  reduction  and 
the  accumulation  of  reduced  S  components  were 
investigated  in  sediments  of  a  Dutch  moorland 
pool.  Laboratory  35S04(-2)  tracer  experiments  in- 
dicated that  the  variation  in  reduction  rate  with 
depth  in  the  sediment  could  be  described  by  an 
exponential  fit,  suggesting  first  order  kinetics.  Sul- 
fate reduction  rates  calculated  from  a  kinetic  trans- 
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port  model  were  highest  in  June  and  July  (greater 
than  0.6  mmol/sq  m/day),  and  decreased  towards 
the  beginning  of  the  spring.  Concentrations  of 
total,  organic  and  inorganic  S  decreased  with 
depth,  consistent  with  an  increasing  depositional 
flux  of  S  over  the  last  century.  Increased  atmos- 
pheric sulfate  deposition  rates  and  consumption  in 
the  upper  sedimentary  layers  caused  a  continuous 
increase  in  subsurface  S  concentrations  Present 
day  S-immobilization  rates  were  estimated  between 
25  to  30  mmol  S/sq  m/year,  in  the  order  of  the 
annual  input  of  S  from  wet  atmospheric  deposition. 
Sulfate  metabolism  in  anaerobic  moorland  pool 
sediments  may  be  the  most  important  mechanism 
of  long-term  S-accumulation.  (Author's  abstract) 
W90-02259 


PROTOCOL  FOR  DETERMINING  LAKE 
ACIDIFICATION  PATHWAYS. 

Environmental  and  Social  Systems  Analysts  Ltd., 

Vancouver  (British  Columbia). 

D.  R.  Marmorek,  D.  P.  Bernard,  C.  H.  R. 

Wedeles,  and  G.  Sutherland. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  3/4,  p  235-257,  April  1989.  5  fig,  8  tab,  41  ref. 

Descriptors:  *Path  of  pollutants,  *Acidic  water, 
"Lakes,  'Surveys,  Acid  rain  effects,  Wetlands,  En- 
vironmental Protection  Agency,  Algorithms,  Path 
of  pollutants,  Sulfur,  Anions. 

The  chemistry  of  282  low  pH  (less  than  6.0)  lakes 
sampled  in  the  U.S.  Environmental  Protection  Ad- 
ministration Eastern  Lake  Survey  was  evaluated  in 
an  attempt  to  assess  why  these  systems  have  low 
pH.  Evaluations  were  made  using  a  decision  proto- 
col for  classifying  lakes  according  to  several  hy- 
pothesized acidifying  mechanisms:  acidic  deposi- 
tion, presence  of  wetlands  and  organic  soils,  acid 
mine  drainage,  watershed  S  sources,  salt  driven 
acidification,  and  changes  in  land  use.  The  algo- 
rithm evaluates  lakes  in  three  steps:  (1)  initial  ex- 
clusion criteria  exclude  from  consideration  lakes 
with  pH  greater  than  6.0  or  subject  to  strong 
confounding  influences  (e.g.,  road  salt);  (2)  a  gen- 
eral classification  discriminates  between  lakes  ac- 
cording to  anion  dominance;  and  (3)  a  secondary 
classification  of  lakes  within  each  anion  dominant 
class  determine  the  most  likely  acidification  path- 
way, using  preliminary  quantitative  criteria  de- 
signed to  discriminate  among  competing  hypoth- 
eses. Results  computed  for  sampled  lakes  were 
scaled-up  to  produce  regional  population  estimates, 
using  the  statistical  framework  of  the  Eastern  Lake 
Survey.  Acidic  deposition  appears  to  be  the  most 
likely  cause  of  low  pH  conditions  in  the  about  two- 
thirds  of  the  non-excluded  lakes  in  the  Eastern 
Lake  Survey  low  pH  target  population.  Organic 
acidity  arising  from  wetlands  or  land  use  changes 
appears  to  be  primarily  responsible  for  the  low  pH 
status  of  one-quarter  of  these  lakes.  Watershed  S 
sources  and  acid  mine  drainage  appear  to  be  of 
negligible  importance,  though  further  information 
on  dry  deposition  rates  and/or  watershed  soils  is 
required  to  confirm  this.  (Author's  abstract) 
W90-02260 


SIMPLE  DOSE-EFFECT  MODEL  OF  LAKE 
ACIDITY  IN  QUEBEC  (CANADA). 

Quebec  Ministere  de  l'Environnement,  Sainte-Foy. 
Direction  de  la  Qualite  du  Milieu  Aquatique. 
J.  Dupont,  and  Y.  Grimard. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 
No.   3/4,   p  259-272,   April   1989.   4  fig,   33   ref. 

Descriptors:  *Quebec,  *Acidic  water,  "Lakes, 
•Acid  rain,  "Sulfur,  "Acid  rain,  Calcium,  Magnesi- 
um, Physical  properties,  Hydrogen  ion  concentra- 
tion, Dose-effect  model. 

A  simple  dose-effect  model  expressing  the  relation- 
ships between  lake  acidity,  weighted  mean  annual 
sulfate  concentration  in  wet  deposition,  Ca,  Mg 
and  true  color  (as  an  index  of  organic  anion  con- 
centration) is  presented.  The  agreement  between 
observed  and  estimated  pH  for  more  than  1000 
lakes  is  high  according  to  the  Pearson  coefficients 
of  correlation  (0.81  to  0.90)  and  the  standard  error 
of  estimation  (0.22  to  0.27  pH  unit).  Results  ob- 
tained with  this  model  show  that  an  airborne  sul- 
fate target  loading  of  20  kg/ha/yr  would  be  too 


high  to  adequately  protect  sensitive  lake  ecosys- 
temi  A  target  loading  of  15  kg/ha/yr  in  wet 
deposition  would  be  best  suited  for  the  protection 
of  the  greater  portion  of  sensitive  lakes.  However, 
a  target  loading  of  10  kg/ha/yr  would  be  required 
to  protect  the  most  sensitive  lake  ecosystems  (Au- 
thor's abstract) 
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DISSOLVED  AND  PARTICULATE  TRA<  I 
METALS  IN  A  WETLAND  OF  INTERNATION- 
AL IMPORTANCE:  LAKE  MIKRI  PRESPA, 
GREECE. 

Athens  Univ.  (Greece).  Inst,  oflnorganic  and  Ana- 
lytical Chemistry. 
M.  J.  Scoullos,  and  J.  Hatzianestis 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 
No.  3/4,  p  307-320,  April  1989.  4  fig,  2  tab,  30  ref 

Descriptors:  "Path  of  pollutants,  "Water  pollution 
sources,  "Heavy  metals,  "Trace  metals,  "Greece, 
"Wetlands,  Copper,  Lead,  Zinc,  Cadmium,  Alumi- 
num, Iron,  Manganese,  Nickel,  Chromium,  Trace 
metals,  Lakes,  Distribution,  Suspended  solids,  Dis- 
solved solids. 

In  Lake  Mikri  Prespa,  a  wetland  of  northwestern 
Greece,  the  dissolved  and  particulate  trace  metal 
distributions  and  concentrations  of  Cu,  Pb,  Zn,  Cd, 
Al,  Fe,  Mn,  Ni  and  Cr  were  determined  in  surface 
and  hypohmnetic  waters,  as  well  as  in  the  inputs 
and  the  outflow.  Trace  metals  were  connected 
with  two  major  populations  of  suspended  particles, 
identified  by  using  the  recovery  ratio  for  two 
different  leaching  reagents,  namely  0.5  N  HC1  and 
1:1  hot  aqueous  HN03.  The  first  group  is  land 
derived  and  enters  the  lake  through  runoff  and 
plays  a  rather  restricted  role  in  its  geochemistry. 
The  second  group,  which  is  more  important,  in- 
cludes authigenic  carbonates,  Fe  and  Mn  hydrox- 
ides and  oxides  and  organic  rich  particulates  that 
are  more  abundant  in  the  near  surface  waters. 
(Author's  abstract) 
W90-02262 


CHANGES  IN  SOIL  AND  STREAM  HYDRO- 
CHEMISTRY  DURING  PERIODS  OF  SPRING 
SNOWMELT  AT  A  PRISTINE  SITE  IN  MID- 
NORWAY. 

Macaulay    Land    Use    Research    Inst.,    Aberdeen 

(Scotland). 

R.  C.  Ferrier,  J.  S.  Anderson,  and  J.  D.  Miller. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  3/4,  p  321-337,  April  1989.  8  fig,  3  tab,  28  ref. 

Descriptors:  "Acid  rain,  "Acid  snowpacks,  "Soil 
water,  "Soil  horizons,  "Snowmelt,  "Norway,  Elu- 
tion,  Soil  moisture  retention,  Thawing,  Hydroche- 
mistry. 

A  detailed  study  of  hydrochemical  changes  during 
spring  snowmelt  was  undertaken  at  a  pristine  site 
in  mid-Norway.  The  composition  of  catchment 
outflow  water  reflects  hydrological  pathways 
through  different  soil  horizons  and  the  contribu- 
tion of  pre-event  or  long-residence  time  water. 
There  was  evidence  of  secondary  snowpack  elu- 
tion  and  ionic  enrichment  of  water  collected  below 
the  organic  horizons.  The  observed  time  lag  in 
commencement  of  BC  soil  horizon  flow  indicated 
that  during  the  initial  stages  of  the  melt,  water  did 
not  penetrate  the  deeper  mineral  horizons,  or  that 
initially  the  soil  was  not  at  field  capacity.  Increased 
soil  and  surface  thawing  is  proposed  as  an  impor- 
tant mechanism  affecting  the  routing  and  subse- 
quent chemical  alteration  of  soil  water  leachate. 
During  spring  snowmelt  events  at  this  site,  the 
relative  proportions  of  surface,  near  surface,  and 
sub-surface  flow  altered  output  chemistry.  Should 
anthropogenic  inputs  to  this  pristine  site  increase, 
then  the  most  important  period  of  the  melt  would 
occur  in  the  initial  stages  when  hydrological  path- 
ways are  direct  and  limit  the  relative  importance  of 
soil  and  groundwater  neutralization  mechanisms. 
(Mertz-PTT) 
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MODELING      CL      CONCENTRATIONS 
CAYUGA  LAKE,  U.S.A. 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 


IN 


M    I    Auer,  and  N   A   JotUMOn. 

Water,  Air  and  Soil  Pollution  WAPLAC    Vol   44 

No   3/4,  p  347-362,  April  1989  9  fig,  3  tab,  25  ref 

Descriptors:  "Chlorides,  "Mine  drainage,  "New 
York,  "Water  pollution  sources,  "Sodium  chloride, 
Model  studies.  Lakes,  Simulation  analysis 

I  he  annual  average  concentration  of  CI  in  Cayuga 
Lake,  NY,  has  decreased  from  a  value  of  approxi- 
mately 102  mg/L  in  1970,  when  the  discharge  of 
NaCI  fines  from  an  adjoining  rock  salt  mine  was 
discontinued,  to  a  concentration  of  approximately 
46  mg/L  in  1988.  A  complete-mixed  model  for  CI 
concentration  accurately  simulated  this  decrease  in 
concentration,  establishing  that  the  decrease  was 
the  result  of  an  abrupt  reduction  in  loading.  The 
time  course  of  the  decrease  strongly  supports  the 
position  that  the  high  CI  concentrations  that  pre- 
vailed in  the  lake  in  the  late  1960s  were  largely  a 
result  of  the  discharge  from  the  mining  facility, 
and  not  due  to  the  input  of  enriched  groundwater 
as  previously  hypothesized  The  predicted  steady- 
state  CI  concentration  associated  with  the  com- 
plete flushing  of  the  mining  facility  input,  expected 
in  about  the  year  2000,  is  approximately  32  mg/L. 
Further,  the  model  analysis  supports  previous 
speculation  that  the  major  source  of  material  load- 
ing to  the  lake,  the  Seneca  River,  short-circuits  to 
the  outlet;  i.e.,  this  tributary  should  not  be  included 
in  material  budget  for  the  lake.  (Author's  abstract) 
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DETERMINATION  OF  NITROPHENOLS  IN 
RAIN  AND  SNOW. 

Fraunhofer-Inst.    fuer   Toxikologie    und   Aerosol- 

forschung,  Hanover  (Germany,  F.R .). 

M.  Alber,  H.  B.  Bohm,  J.  Brodesser,  J.  Feltes,  and 

K.  Levsen. 

Fresenius    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  334,  No.  6,  p  540-545,  July  1989.  9 

fig,  3  tab,  20  ref. 

Descriptors:  "Nitrogen  compounds,  "Phenols, 
"Path  of  pollutants,  "Precipitation,  "Snow.  Gas 
chromatography,  Electron  capture  gas  chromatog- 
raphy, Mass  spectrometry.  Negative  ion  chemical 
ionization,  Nitrophenols. 

Nitrophenols  have  been  determined  in  rain  collect- 
ed in  Hannover  (Federal  Republic  of  Germany) 
over  a  period  of  9  months  in  1988  and  in  snow 
collected  in  Northrhine-Westphalia  in  February 
and  March  1988.  The  precipitation  samples  were 
analyzed  by  gas  chromatography  using  an  electron 
capture  detector,  a  nitrogen  sensitive  detector  and 
a  chemiluminescence  detector  (thermal  energy  an- 
alyzer) and  by  combined  gas  chromatography/ 
mass  spectrometry  using  both  electron  impact  and 
negative  ion  chemical  ionization  and  in  addition  by 
high  performance  liquid  chromatography  using  a 
photodiode  array  detector.  2-Nitrophenol,  4-nitro- 
phenol,  3-methyl-4-nitrophenol,  2,6-dimethyl-4-ni- 
trophenol,  2,4-dinitrophenol,  2,4-dinitro-6-methyl- 
phenol,  2,4-dinitro-6-sec-butyl-phenol,  one  addi- 
tional methylnitrophenol  and  two  additional  di- 
methylnitrophenols  have  been  identified,  several 
other  compounds  have  been  identified  tentatively. 
In  most  instances  4-nitrophenol  is  the  predominant 
component  observed  in  concentrations  ranging 
from  0.5-17.1  microgram/L  in  rain  and  from  less 
than  0.5-16.1  microgram/L  in  snow.  (Author's  ab- 
stract) 
W90-02267 


OIL  POLLUTION  FROM  RIVERS  (KRONISKA 
OLJEUTSLAPP  FRAN  FLODER). 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

L.  Kaj,  and  C.  Lehtinen. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-753695/ 
GAR.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  IVL-B-837,  November  1986.  39p,  7  fig, 
9  tab,  24  ref.  English  summary. 

Descriptors:  "Hydrocarbons,  "Sweden,  "Oil  pollu- 
tion, Gas  chromatography,  Fluorometry. 
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Concentrations  of  petroleum  hydrocarbons  in  ten 
Swedish  rivers  have  been  measured.  Total  emission 
of  hydrocarbons  to  Swedish  coastal  waters  is  esti- 
mated at  2000-2900  ton/year  (gas  chromatography 
analysis)  and  2500-3800  ton/year  (fluorimetric 
analysis).  (Author's  abstract) 
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MODELLING  OF  LARGE-SCALE  HEAT  AND 
CONTAMINANT  TRANSPORT  IN  GROUND 
WATER.  DFG  RESEARCH  GROUP  AT  THE 
UNIVERSITIES  OF  HOHENHEIM,  KARLS- 
RUHE AND  STUTTGART-REPORT  OF  AC- 
nVITIES  1986/87  (modellierung  DEES 
GROBRAUMIGEN  WARME-UND  SCHAD- 
STOFFTRANSPORTS  IM  GRUNDWASSER. 
DFG  FORSCHERGRUPPE  AN  DEN  UNIVER- 
SLTAETEN  HOHENHEIM,  KARLSRUHE  UND 
STUTTGART--TATIGKEITSBERICHT  1986/87). 
Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 
H.  Kobus. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-770243/ 
GAR.  Price  codes:  All  in  paper  copy,  A01  in 
microfiche.  NP-8770243,  1987.  242p,  81  fig,  4  tab, 
60  ref.  English  summary. 

Descriptors:  *Path  of  pollutants,  *Groundwater, 
•Heat  flow,  *Solute  transport,  *Model  studies, 
•Groundwater  movement,  *Groundwater  pollu- 
tion. Aquifers,  Chlorinated  hydrocarbons,  Nitrates. 

General  approaches  for  calculating  the  transport  of 
heat  and  of  groundwater  constituents  in  aquifers 
were  investigated.  These  were  tested  on  specific 
examples  and  employed  in  drawing  up  concepts 
for  sanitation,  management,  and  protection  of 
aquifers.  On  the  basis  of  the  flow-mechanical,  hy- 
drological,  physical,  and  chemical  fundamentals  of 
materials  transport,  a  general  conceptual  model 
was  developed.  To  be  suitable  for  practical  use, 
this  model  must  be  compatible  with  actual  data. 
Within  this  framework,  fully-developed  models  for 
the  transport  of  heat,  chlorinated  hydrocarbons, 
and  nitrates  will  be  devised.  The  theoretical,  nu- 
merical, and  experimental  investigations  needed  for 
this  have  from  the  beginning  been  based  on  natural 
observations  of  real  events.  (Author's  abstract) 
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EFFECT  OF  THE  HEAVY  METALS  LEAD, 
CADMIUM,  AND  MANGANESE  ON  THE 
FRESHWATER  GREEN  ALGAE  CHLAMYDO- 
MONAS  REINHARDII  DANGEARD  AND 
CHLORELLA  FUSCA  SHIHIRA  AND  KRAUSS: 
COMPARATIVE  INVESTIGATION  OF  THE 
ACCUMULATION,  TOXICITY,  AND  ULTRA- 
CYTOCHEMICAL  LOCALIZATION  OF 
HEAVY  METALS  (DIE  WIRKUNG  DER 
5CHWERMETALLE  BLET,  CADMIUM  UND 
VIANGAN  AUF  DIE  SUSSWASSERGRUENAL- 
SEN  CHLAMYDOMONAS  REINHARDII  DAN- 
3EARD  UND  CHLORELLA  FUSCA  SHINIRA 
ET  KRAUSS:  VERGLEICHENDE  UNTERSU- 
CHUNGEN  ZUR  ANREICHERUNG,  TOXIZI- 
rAET  UND  ULTRACYTOCHEMISCHEN  LO- 
CALISATION). 

Hamburg  Univ.  (Germany,  F.R.).  Fachbereich 
Jiologie. 

"or  primary  bibliographic  entry  see  Field  5C. 
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SXPERIMENTAL  AND  THEORETICAL  STUD- 

ES  ON  MASS  TRANSFER  IN  AN  ARTIFICIAL 

UIN    (EXPERIMENTELLE    UND    THEORE- 

tlSCHE    UNTERSUCHUNGEN    ZUM    STOF- 

T^EBERGANG  AN  EINEM  KUENSTILCHEN 

*EGEN). 

jKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

jeesthacht-Tesperhude  (Germany,  F.R.) 

3.  F.  Miss,  H.  Neumann,  P.  Petersen,  H.  J.  Deeg, 

ind  G.  F.  Schulthesis. 

Available   from   National   Technical    Information 

>ervice,    Springfield,    VA    22161    as    TIB/B87- 

(2124/GAR.  Price  codes:  E09  in  paper  copy,  A01 

n  microfiche.  Report  no.  GKSS-87/E/29,   1987. 

>4p,  20  fig,  19  ref.  English  summary. 

descriptors:  *  Acid  rain,  *Path  of  pollutants,  *Sim- 
ilated  rainfall,  *  Laboratory  equipment,  •Chemis- 


try  of  precipitation,    Rainfall   rate,   Trace   gases, 
Mass  transfer  coefficients,  Model  studies. 

The  decrease  of  trace  gas  concentration  in  a  rain  is 
an  unsteady  process.  For  this  reason  the  diffusive 
washout  coefficient,  which  had  not  as  yet  been 
measured  properly,  could  be  determined  exactly 
only  by  laboratory  experiments.  The  setup  for  the 
generation  of  artificial  rain  comprised  a  long  up- 
right standing  glass  vessel,  a  sprinkling  tank  fitted 
with  cannulas,  a  sump  vessel,  a  sump  with  a  supply 
of  protective  gas,  a  sulfur  dioxide  recording  instru- 
ment and  an  injection  nozzle  for  the  trace  gas.  The 
evaluation  of  the  experiments  which  were  carried 
out  showed  that,  for  a  given  drip  diameter,  the 
mass  transfer  coefficient  of  the  artificial  rain  has  a 
constant  value  which  is  independent  of  rain  intensi- 
ty. There  was  good  agreement  between  the  meas- 
ured values,  the  empirical  mass  transfer  relation- 
ships and  a  theoretical  flow  model.  (Author's  ab- 
stract) 
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WASHINGTON,  D.C.  EXPERIMENT. 

Brookhaven  National  Lab.,  Upton,  NY. 

A.  A.  N.  Petrinos,  M.  J.  Leach,  and  F.  S. 

Binkowski. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-009159. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  BNL-41147,  (1988).  8p,  6  fig,  7  ref. 

Descriptors:  *Water  pollution  sources,  *Nitrates, 
•District  of  Columbia,  *Acid  rain,  Path  of  pollut- 
ants, Rainfall,  Rainstorms,  Sulfates,  Meteorology. 

In  the  heavily  urbanized  northeastern  United 
States,  mesoscale  deposition  of  urban  and  industrial 
emissions  can  seriously  effect  human  health  and 
create  acid  rain.  Studies  conducted  around  Phila- 
delphia, PA,  during  the  period  1982  to  1985  pro- 
vided strong  indications  of  an  impact  of  the  urban 
emissions  on  precipitation  chemistry  in  the  city's 
environs.  A  study  similar  to  the  Philadelphia  ex- 
periment was  conducted  around  Washington,  D.C. 
during  the  period  October  1986  to  April  19877. 
Although  the  fundamental  approach  to  the  experi- 
mental design  was  similar  to  that  of  the  Philadel- 
phia studies,  a  considerable  upgrade  in  experimen- 
tal and  logistical  sophistication  was  undertaken. 
The  most  significant  upgrade  involved  the  use  of 
aircraft  for  in-cloud  and  below-cloud  measure- 
ments during  the  sampled  storms  in  support  of  the 
ground  network  operations.  The  ground  network 
was  composed  of  31  sampling  sites  within  a  iOO-km 
radius  of  the  center  of  the  city  of  Washington. 
Four  storms  were  sampled  successfully  during  the 
experimental  period.  (1)  October  25-26,  1986  (la- 
belled 1026);  (2)  November  7-8,  1986  (1108)-  (3) 
November  20,  1986  (1121);  and  (4);  March  27-28, 
1987  (0328).  Because  analysis  of  the  data  is  con- 
tinuing, the  following  conclusions  should  be  con- 
sidered tentative:  (1)  evidence  indicates  the  impact 
of  the  urban  plume  on  the  deposition  of  nitrate  and 
sulfate  for  storm  1026;  (2)  some  uncertainty  re- 
mains concerning  storm  1 108.  However,  it  appears 
that  the  urban  plume  impacted  the  site  in  the 
southeastern  vicinity  of  the  corridor  during  the 
later  stages  of  the  rainfall;  (3)  storms  1 121  and  1 108 
both  showed  significantly  higher  values  at  the  sites 
to  the  immediate  southeast  of  the  urban  corridor. 
The  results  implicate  transportation  emissions  in 
the  deposition  of  excess  nitrate.  This  is  based  on 
the  absence  of  significant  industrial  activity  in  the 
Washington,  D.C.  area.  Mesoscale  circulations  can 
promote  sharp  variations  in  the  air  masses  across 
the  Washington-Baltimore  corridor.  These  vari- 
ations may  include  vertical  gradients  in  oxidant 
concentrations  and  seriously  affect  ground-level 
acid  deposition.  (Lantz-PTT) 
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NORTH  CAROLINA  SANITARY  LANDFILLS: 
LEACHATE  GENERATION,  MANAGEMENT 
AND  WATER  QUALITY  IMPACTS. 

North   Carolina   State   Univ.,    Raleigh.    Dept.   of 

Civil  Engineering. 

R.  C.  Borden,  and  T.  M.  Yanoschak. 

University   of  North   Carolina   Water   Resources 

Research  Institute  Report  No.  243,  March   1989. 

53p,  4  fig,  10  tab,  50  ref,  append.  Project  70087. 


Sources  Of  Pollution — Group  5B 

Descriptors:  *Sanitary  landfills,  *Leachates, 
•Water  pollution  sources,  *Waste  disposal,  •Moni- 
toring, Water  quality,  Landfills,  Solid  wastes,  Or- 
ganic compounds,  Groundwater  pollution,  Chemi- 
cal analysis. 

The  most  widely  used  method  of  solid  waste  dis- 
posal in  North  Carolina  is  burial  in  unlined  munici- 
pally operated  sanitary  landfills  (SLF's).  Sanitary 
landfills  generate  leachate,  a  complex  mixture  of 
organic  and  inorganic  pollutants.  A  statistical  anal- 
ysis of  existing  surface  and  groundwater  monitor- 
ing data  from  71  municipal  sanitary  landfills  was 
performed  to  assess  the  impact  of  N.C.  SLF's  on 
surface  and  groundwater  quality.  A  total  of  322 
surface  and  41 1  groundwater  quality  records  were 
analyzed  using  a  computerized  data  analysis 
system.  Almost  all  the  landfill  records  included 
inorganic  and  heavy  metal  analyses  while  approxi- 
mately half  of  the  records  also  include  organic 
scans  by  gas  chromatography/mass  spectrometry. 
Violations  of  groundwater  quality  standards  for 
organic  and/or  inorganic  pollutants  were  detected 
at  53%  of  the  landfill  sites  examined  for  which 
adequate  monitoring  data  exists.  The  severity  of 
groundwater  contamination  at  SLF's  appears  to  be 
highly  variable.  At  many  of  the  landfills  with 
groundwater  quality  problems,  a  50%  reduction  in 
pollutant  concentration  would  eliminate  all  viola- 
tions. At  a  few  isolated  landfills,  extremely  high 
concentrations  of  organic  and  inorganic  pollutants 
have  been  detected.  At  these  landfills,  pollutant 
concentrations  may  exceed  the  existing  water  qual- 
ity standards  by  a  factor  of  10,000  or  more.  These 
results  suggest  that:  (1)  most  landfills  do  conta- 
minat  groundwater;  (2)  the  severity  of  contamina- 
tion is  highly  variable;  and  (3)  the  existing  monitor- 
ing program  is  reasonably  effective  at  detecting 
widespread  trends.  The  existing  monitoring  pro- 
gram is  not  adequate  to  detect  ground  or  surface 
water  contamination  from  individual  landfills  reli- 
ably. (Lantz-PTT) 
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FORMATION    OF   HALOGENATED    ORGAN- 
ICS  DURING  WASTEWATER  DISINFECTION. 

North   Carolina    Univ.,    Chapel    Hill.    School    of 

Public  Health. 

For   primary   bibliographic   entry   see   Field   5D. 
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FIELD    EXPERIENCE    WITH    DISPERSANTS 
FOR  OIL  SPILLS  ON  LAND. 

Petro-Green,  Inc.,  Dallas,  TX. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02340 


BEHAVIOR  OF  DISPERSED  AND  NONDIS- 
PERSED  FUELS  IN  A  SEWER  SYSTEM. 

Environment  Canada,  Ottawa  (Ontario).  Environ- 
mental Emergencies  Technology  Div. 
M.  F.  Fingas,  K.  A.  Hughes,  and  A.  M.  Bobra. 
IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  274-289,  11  fig,  2 
tab,  15  ref,  append. 

Descriptors:  *Oil  dispersants,  *Fuel,  *Dispersants, 
•Path  of  pollutants,  *Sewers,  Vaporization,  Hy- 
drocarbons, Fate  of  pollutants,  Volatilization,  Ex- 
plosions. 

A  small-scale  model  sewer  was  constructed  to 
determine  the  behavior  of  dispersed  and  non-dis- 
persed fuel  flushed  or  spilled  into  sewers.  The 
system  included  a  headbox  containing  a  concrete 
pad  with  a  drain  in  the  middle.  The  drain  fed  into  a 
sewer  pipe.  Six  vapor  sensors  were  positioned  in 
ports  or  simulated  manholes  at  intervals  along  the 
pipe  length.  The  vapor  sensors  were  connected  to 
a  computer  which  generated  a  continuous  data 
record  of  vapor  concentrations  at  each  port. 
Liquid  samples  were  also  taken  at  different  inter- 
vals under  the  vapor  sensor  ports.  Vapors  in  a 
sewer  system  have  two  distinct  origins:  the  first  is 
vapor  evaporating  from  the  liquid  fuel  as  it  is 
transported  with  the  water  and  the  remainder  is 
vapor  that  formed  upstream  and  is  in  the  process 
of  moving  downstream  at  a  slower  rate  than  the 
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underlying  liquid.  The  latter  movement  is  caused 
by  the  pumping  action  of  the  water  flow,  but  is 
slower  than  the  liquid  flow  as  a  result  of  the  drag 
of  the  walls  and  the  low  gas-to-liquid  friction  coef- 
ficient. Gasoline,  whether  treated  with  dispersant 
or  not,  produces  two  sharply  different  vapor  peaks 
at  the  sensor  ports  because  it  evaporates  rapidly 
upon  entering  the  sewer  and  thus  produces  a 
slowly  moving  vapor  cloud.  Diesel  fuel  does  not 
evaporate  as  rapidly  and  produces  only  a  single 
vapor  peak  at  the  ports.  The  use  of  dispersants  at 
the  beginning  of  the  sewer  increases  the  volatiliza- 
tion rate  of  the  smaller  fuel  molecules  and  thus 
increases  the  amount  of  vapor  present  in  the  sewer 
system.  This  occurs  irrespective  of  the  amount  or 
brand  of  dispersant  employed.  When  dispersants 
are  applied,  the  vapor  concentration  and  duration 
is  increased  at  each  subsequent  port.  An  increasing 
amount  of  dispersant  or  dispersant/water  mixture 
increases  this  effect.  If  dispersants  are  mixed  with 
the  fuel  in  a  very  vigorous  manner  the  vapor 
concentration  may  not  be  increased  in  the  first 
ports,  but  it  will  not  be  decreased  and  the  concen- 
trations are  increased  5  minutes  downstream.  In  no 
case  is  the  vapor  concentration  at  any  port  reduced 
by  the  use  of  dispersants.  The  results  from  the 
small-scale  model  show  that  dispersants  do  not 
reduce  the  explosion  risk  of  fuels  in  sewers.  (See 
also  W90-02334)  (Author's  abstract) 
W90-02357 


DENSITY  MODELS. 

Bechtel  Civil,  Inc.,  San  Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02363 


TRACING  AND  SUPERVISION  OF  POLLUT- 
ANT SOURCES. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-02420 


EXPERT  SYSTEM  FOR  MIXING  ZONE  ANAL- 
YSIS OF  AQUEOUS  DISCHARGES 
(CORMIX1):  FURTHER  DEVELOPMENTS. 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
G.  H.  Jirka,  and  R.  L.  Doneker. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-!  15687. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/205,  October  1988. 
7p,  8  fig,  3  ref.  EPA  Contract  CR8 13093. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Computer  models,  *Mixing,  *Model  studies, 
Water  pollution  sources,  CORMIX1,  Flow  pro- 
files. 

Two  recent  publications  have  reported  the  devel- 
opment of  the  Cornell  Mixing  Zone  Expert  System 
(CORMIX)  for  the  analysis,  prediction  and  design 
of  aqueous  toxic  or  conventional  pollutant  dis- 
charges into  water  sources,  with  emphasis  on  the 
geometry  and  dilution  characteristics  of  the  initial 
mixing  zone.  Subsystem  CORMIX  1  deals  with 
submerged  single  port  discharges  into  flowing 
water  environments,  such  as  rivers,  estuaries,  and 
coastal  waters,  and  also  includes  the  limiting  case 
of  stagnant  waterbodies,  such  as  lakes  or  reser- 
voirs. The  minimal  hardware  configuration  for 
CORMIX  1  is  at  the  level  of  an  IBM-PC/XT  with 
printer  for  hardcopy  output.  CORMIX  1  is  applied 
to  two,  contrasting  applications:  (1)  a  reasonably 
simple  discharge  configuration-a  vertical  buoyant 
jet  in  uniform  crossflow  and  unlimited  (deep) 
water;  and  (2)  a  more  complex  pattern-the  San 
Orofre  thermal  powerplant  discharge  in  shallow 
coastal  water.  From  the  first  example,  it  is  con- 
cluded that  for  simple  flow  configurations-mostly 
well  defined  jets  in  the  absence  of  any  boundaries, 
such  as  bottom  or  water  surface-CORMIXl  is  as 
accurate  as  mathematically  more  complex  models, 
such  as  those  based  on  jet  integral  formulations 
with  the  entrainment  hypothesis.  In  example  2, 
CORMIX  1  predicts  local  instabilities  and  recircu- 
lation zones  extending  over  the  entire  water  depth, 
subsequent  buoyant  spreading  along  the  water  sur- 
face and  upstream  intrusion  against  the  ambient 
current.  The  entire  extent  of  the  plume  pattern  at 
the  water  surface  with  its  curved  front  is  shown  in 


plan  view  together  with  field  data  T  his  example 
(and  othen  thil  lypc)  indicates  that  the  knowl- 
edge base  of  CORMIX  I  recognizes  these  flow 
complexities  and  provides  reliable  mixing  zone  pre- 
dictions. (See  also  W90-024I2)  fl.antz-PTT) 
W90-02428 


COMPOSITION  AND  FATE  OF  PETROLEUM 
AND  SPILL-TREATING  AGENTS  IN  I  HI. 
MARINE  ENVIRONMENT. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02430 


HYDROGEOLOGY  OF  MOUNTAIN  KARST. 

Akademiya  Nauk  Gruzinskoi  SSR,  Tiflis.  Sector  of 
Hydrogeology  and  Engineering  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02446 


ENVIRONMENTAL  PROBLEMS  AND  INVES- 
TIGATIONS IN  THE  KARST  AREAS  OF  AUS- 
TRIA. 

Naturhistorisches  Museum,  Vienna  (Austria).  Kar- 

stological  and  Speleological  Dept. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02462 


PROTECTION  OF  HIGHLY  PERMEABLE 
AQUIFERS  AGAINST  CONTAMINATION  BY 
XENOBIOTICS. 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For   primary   bibliographic   entry   see   Field    5G 
W90-02465 


SOME  CHARACTERISTICS  OF  SILT  OF  SUB- 
TERRANEAN SYSTEM  OF  DJULA-MEDVE- 
DICA  IN  OGULIN  YUGOSLAVIA. 

Forest  Research  Inst.,  Zagreb  (Yugoslavia).  Dept. 
of  Typology. 
B.  Vrbek. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  299- 
304.  2  fig,  1  tab,  10  ref. 


Descriptors:  *Water  pollution  sources,  "Caves, 
"Yugoslavia,  "Groundwater  pollution,  "Karst  hy- 
drology, Chemical  composition,  Silt,  Soil  analysis, 
Heavy  metals. 

The  Medvedica  cave  and  Djula's  precipice  are 
presently  connected  into  one  subterranean  system 
with  a  total  channel  length  of  15701  m.  Approxi- 
mately 30  years  ago,  the  natural  flow  of  the  river 
Dobra  was  diverted.  As  a  result  of  this  diversion, 
the  river  has  become  polluted  with  liquid  wastes, 
sewage,  and  other  materials;  and  the  precipice  no 
longer  functions  as  it  did  originally.  The  growing 
refuse  accumulation  prevents  water  from  sinking 
into  the  subterranean  passages  of  the  chalk  forma- 
tion into  the  precipice  during  periods  of  abundant 
rainfall,  so  it  often  flows  out  into  the  streets  of 
Ogulin.  Chemical  investigations  of  silt  from  the 
Djula-Medvedica  cave  system  measured  standard 
soil  chemistry  (ph,  CaC03,  P205,  K20,  humus, 
total  N,  and  mechanical  soil  composition),  and  the 
heavy  metals,  Fe,  Mn,  Zn,  Cu,  and  Pb.  Localities 
where  samples  were  taken  at  random  showed  that 
not  all  parts  of  the  subterranean  system  were 
evenly  contaminated.  The  greatest  changes  exhibit- 
ed were  from  samples  taken  from  the  center  of 
Ogulin.  Direct  pollutants  could  not  be  determined 
by  the  current  sampling  method,  and  further  analy- 
ses need  to  be  done.  (See  also  W90-02444)  (Mertz- 
PTT) 
W90-02476 


5C.  Effects  Of  Pollution 


DEVELOPMENTAL  TOXICITY  OF  DICHLOR- 
OACETONITRILE:  A  BY-PRODUCT  OF 
DRINKING  WATER  DISINFECTION. 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 


M   K   Smith,  J.  L.  Randall,  J.  A   Siobcr,  and  I.  J 

Read 

Fundamental  and  Applied  Toi  •  1  D|- 

Vol    12,  No  4,  p  765-772,  May  1989  6  tab.  20  ref. 

Descriptors  "Chlonnation,  "Disinfection,  "Water 
pollution  sources.  Toxicity,  "Water  treatment, 
•Teratogenic  effect,  "Dichloroacetonitnlc.  Rats. 

Dichloroacetonitnle  (DCAN),  a  by-product  of 
drinking  water  disinfection  formed  by  reaction  of 
chlorine  with  background  organic  materials,  was 
evaluated  for  its  developmental  effects  in  pregnant 
Long-Evans  rats.  Animals  were  dosed  by  oral  intu- 
bation on  Gestation  Days  6-18  (plug  =  0)  with  0, 
5,  15,  25,  or  45  mg/kg/day  Tricapryhn  was  used 
as  a  vehicle.  The  highest  dose  tested  (45  mg/kg) 
was  lethal  in  9%  of  the  dams  and  caused  resorption 
of  the  entire  litter  in  60%  of  the  survivors  Em- 
bryolethality  averaged  6%  per  litter  at  the  low 
dose  and  80%  at  the  high  dose  and  was  statistically 
significant  at  25  and  45  mg/kg/day.  The  incidence 
of  soft  tissue  malformations  was  dose  related  and 
was  statistically  significant  at  doses  toxic  to  the 
dam  (45  mg/kg).  These  abnormalities  were  princi- 
pally in  the  cardiovascular  (interventricular  septal 
defect,  levocardia,  and  abnormalities  of  the  major 
vessels)  and  urogenital  (hydronephrosis,  rudimen- 
tary bladder  and  kidney,  fused  ureters,  pelvic 
hernia,  cryptorchidism)  systems  The  frequency  of 
skeletal  malformations  (fused  and  cervical  ribs) 
was  also  dose  related  and  significantly  increased  at 
45  mg/kg  The  no-observed-adverse-effect  dose 
for  toxicity  in  pregnant  Long-Evans  rats  was  es- 
tablished to  be  15  mg/kg/day.  (Author's  abstract) 
W90-01948 


TERATOLOGY  OF  2,3,7,8-TETRACHLORODI- 
BENSO-P-DIOXIN  IN  A  COMPLEX  ENVIRON- 
MENTAL MIXTURE  FROM  THE  LOVE 
CANAL. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
J.  B.  Silkworth,  D.  S.  Cutler,  L.  Antrim,  D. 
Houston,  and  C.  Tumasonis. 

Fundamental  and  Applied  Toxicology  FAATDF, 
Vol.  13,  No.  1,  p  1-15,  July,  1989.  1  fig,  6  tab,  29 
ref. 

Descriptors:  "New  York,  "Hazardous  wastes, 
"Teratogenic  effect,  "Water  pollution  effects, 
"Dioxins,  "Love  Canal,  Chemical  dumpsite,  Lea- 

chates. 

The  organic  phase  of  a  leachate  (OPL)  from  the 
Love  Canal  dump  site  contains  more  than  100 
organic  compounds  including  2,3,7,8-Tetrachloro- 
dibenzo-p-dioxin  (TCDD).  The  teratogenic  poten- 
tial of  OPL  was  determined  in  two  inbred  and  one 
hybrid  mouse  strain  which  differ  in  their  sensitivity 
to  aromatic  hydrocarbon  (Ah)  receptor-mediated 
toxicity.  OPL  was  administered  to  preanant 
C57BL/6J  mice  (Ahb/Ahb)  and  to  DBA/2J 
(Ahd/Ahd)  females,  which  were  mated  with  either 
DBA/2J  or  C57BL/6J  males.  In  C57BL/6J  mice, 
which  express  a  high-affinity  Ah  receptor  that 
avidly  binds  TCDD  the  ED50s  of  OPL  for  cleft 
palate  and  hydronephrosis  were  0.44  and  0. 11  g 
OPL/kg/day.  Maternal  mortality  was  5%  at  the 
highest  dose.  In  DBA/2J  fetuses,  which  express  a 
low-affinity  receptor,  neither  treatment-related 
cleft  palate  nor  hydronephrosis  was  induced  by 
dose  levels  that  caused  36%  maternal  mortality.  In 
hybrid  D2B6F1  fetuses,  the  incidence  of  cleft 
palate  reached  only  8%  at  2  g  OPLAg/day,  but 
the  ED50  for  hydronephrosis  was  0.76  g  OPL/kg/ 
day.  TCDD  was  similarly  administered  to  preg- 
nant C57BL/6J  mice  and  to  DBA/2J  mice.  In 
C57BL/6J  fetuses,  the  ED50s  for  cleft  palate  and 
hydronephrosis  were  4.6  and  0.73  microg  TCDD/ 
kg/day.  In  DBA/2J  fetuses  the  ED50s  for  cleft 
palate  and  hydronephrosis  were  15.0  and  6.4 
microg  TCDD/kg/day.  Both  the  OPL  and  TCDD 
caused  maternal  hepatomegaly  and  thymic  atrophy 
in  all  strains,  but  increased  only  C57BL/6J  fetal 
weights.  OPL  decreased  the  number  of  fetuses  per 
C57BL/6J  dam  at  the  two  highest  doses  but  there 
were  no  other  reproductive  effects  in  any  of  the 
groups.  It  was  concluded  that  the  OPL  is  terato- 
genic and  that  hydronephrosis  is  a  sensitive  meas- 
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ure  of  TCDD  toxicity  in  a  complex  organic  mix- 
ture. (Author's  abstract) 
W90-01949 


EPIDEMIOLOGIC        INVESTIGATION        OF 
BIRTH   OUTCOMES    IN   RELATION   TO   DI- 
BROMOCHLOROPROPANE        CONTAMINA- 
TION   IN    DRINKING    WATER    IN    FRESNO 
COUNTY,  CALIFORNIA,  USA. 
ENSR  Health  Sciences,  Alameda,  CA. 
M.  D.  Whorton,  O.  Wong,  R.  W.  Morgan,  and  N. 
Gordon. 

International  Archives  of  Occupational  and  Envi- 
ronmental Health  IAEHDW,  Vol.  61,  No  6  p 
403-407,  June  1989.  4  tab,  16  ref. 

Descriptors:  *Water  pollution  effects,  ♦Epidemiol- 
ogy, *Drinking  water,  Human  pathology,  Dibro- 
mochloropropane,  California. 

An  investigation  of  the  relationship  between  dibro- 
mochloropropane  (DBCP)  contamination  in  drink- 
ing water  and  birth  outcomes  between  1978  and 
1982  in  Fresno  County,  CA,  is  described.  Census 
tracts  in  the  county  were  categorized  according  to 
DBCP  level  in  drinking  water.  A  direct  compari- 
son between  exposure  categories  was  done  by  the 
use  of  the  Mantel-Haenszel  chi-square  procedure 
to  compute  relative  ratios  or  risks  for  low  birth 
weight  and  birth  defect,  adjusting  for  age,  race, 
percent  Hispanic,  and  parity.  No  correlation  be- 
tween these  birth  outcomes  and  DBCP  contamina- 
tion was  found.  In  addition,  no  difference  in  sex 
ratio  in  relation  to  DBCP  contamination  was 
found.  (Author's  abstract) 
W90-01952 


MICROBIOLOGICAL  CONTAMINATION  OF 
THE  OCEAN,  AND  HUMAN  HEALTH. 

New  Jersey  State  Dept.  of  Health,  Trenton.  Div. 

of  Occupational  and  Environmental  Health 

M.  J.  Coye,  and  M.  Goldoft. 

New  Jersey  Medicine,  Vol.  86,  No.  7,  p  533-538 

July  1989.  5  fig,  1  tab. 

Descriptors:  *Water  pollution  effects,  *Public 
health,  *New  Jersey,  *Beaches,  *Swimming,  Epi- 
demiology, Bioindicators,  Water  quality. 

The  potential  link  between  water  contamination 
and  illnesses  among  swimmers  was  investigated 
epidemiologically.  The  swimming  areas  included 
nine  New  Jersey  ocean  beaches  and  two  New 
Jersey  lake  beaches.  Swimming  activity,  health 
outcome,  and  water-quality  monitoring  were  the 
study  components.  Overall,  water  quality  was  ex- 
cellent as  measured  by  the  four  indicator  orga- 
nisms (fecal  coliforms,  enterococci,  bacterio- 
phages, and  Clostridium  perfringens).  From  re- 
ports by  5378  households  with  16,089  individuals, 
children  had  higher  illness  rates  than  adults,  and 
swimmers  had  higher  rates  than  non-swimmers. 
Eye,  throat,  and  skin  infections  were  higher  for 
swimmers;  however,  the  symptoms  were  not  relat- 
ed to  contaminated  swimming  water.  Gastroenteri- 
tis among  swimmers  occurred  at  rates  of  30.9/1000 
for  lakes  and  20.8/1000  for  ocean  beaches,  com- 
pared to  rates  among  nonswimmers  of  13.6/1000  at 
lakes,  and  8.6/1000  at  ocean  beaches.  When  com- 
bined with  the  good  microbiological  water  quality 
occurring  during  the  study,  these  results  are  indic- 
ative of  safe  conditions  for  swimmers  at  New 
Jersey  coastal  beaches.  (Bazar-PTT) 
W90-01956 


EFFECT  OF  ORGANIC  POLLUTION  ON 
LOCAL  DISTRIBUTION  OF  NEREIS  DIVERSI- 
COLOR  AND  COROPHIUM  VOLUTATOR. 

Rijkswaterstaat,  Haren  (Netherlands).  Tidal 
Waters  Div. 

P.  Esselink,  J.  van  Belkum,  and  K.  Essink 
Netherlands  Journal  of  Sea  Research  NJSRBA 
Vol.  23,  No.  3,  p  323-332,  June  1989.  11  fig,  2  tab 
36  ref. 

Descriptors:  *The  Netherlands,  *Polychaetes, 
*Mud  flats,  Water  pollution  effects,  Predation', 
Birds,  Distribution,  Nereis,  Corophium. 

Distribution  patterns  of  Nereis  diversicolor  and 
Corophium  volutator  in  the  SE-Dollard,  a  92  sq 


km  tidal  flat  area  in  the  NE  Netherlands  are  de- 
scribed. Body  condition  as  well  as  the  maximal  size 
of  juvenile  worms  correlated  positively  with  eleva- 
tion of  the  mudflat,  probably  as  a  result  of  a  better 
food  supply  on  the  higher  mudflats.  No  spatial 
variation  in  size  was  found  for  C.  volutator.  N. 
diversicolor  disappeared  from  ca.l  sq  km  of  the 
intertidal  mudflats  in  the  autumn  of  1985  as  a 
consequence  of  seasonal  waste  discharges,  whereas 
C.  volutator  disappeared  from  an  area  of  ca.4  sq 
km.  Though  the  discharges  decreased  by  almost 
50%  from  1982  to  1985,  N.  diversicolor  disap- 
peared from  about  the  same  area  in  the  2  years.  N. 
diversicolor  is  the  main  prey  species  of  the  avocet 
Recurvirostra  avosetta,  large  flocks  of  which  stay 
in  the  Dollard  during  autumn  migration.  Though 
the  avocets  lost  ca.30%  of  their  potential  feeding 
area  in  the  Dollard  in  the  1970s  because  of  the  high 
waste  discharges,  against  only  5  to  10%  in  1982 
and  thereafter  (at  significant  lower  discharges),  the 
numbers  of  the  avocets  did  not  respond  to  the 
discharge  decreases.  (Author's  abstract) 
W90-01965 


EFFECT  OF  OIL  WELL  BRINE  ON  GERMINA- 
TION AND  SEEDLING  GROWTH  OF  SEVER- 
AL CROPS. 

Ohio  State  Univ.,  Wooster.  Agricultural  Technical 

Inst. 

D.  A.  Munn,  and  R.  Stewart. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  89   No  4 

p  92-94,  Sep  1989.  5  tab,  9  ref. 

Descriptors:  *Water  pollution  effects,  *Brines, 
*Crop  yield,  Oil  wells,  Germination,  Plant  growth, 
Ohio. 

Large  quantities  of  oil  and  gas  well  brines  are 
produced  annually  in  Ohio.  This  paper  presents 
chemical  parameters  measured  for  a  Wayne 
County,  Ohio,  oil  well  brine  and  reports  the  effects 
of  several  incremental  brine  concentrations  on  the 
germination  and  seedling  development  of  soft  red 
winter  wheat  (Triticum  aestivum),  soybeans  (Gly- 
cine max),  tall  fescue  (Festuca  arundinacea), 
garden  peas  (Pisum  sativum),  and  oats  (Avena 
sativa).  Chemical  tests  of  two  brine  samples  col- 
lected at  the  same  well  site  showed  large  quantities 
of  total  solids  (83  and  96  g/L),  very  high  electrical 
conductivity  (124  and  145  dS/m),  and  the  presence 
of  several  elements  at  levels  reported  in  the  litera- 
ture to  be  capable  of  causing  crop  injury  or  toxici- 
ty (Cl(-)  55  and  57  g/L,  Na(  +  )  14.8  and  15.8  g/L, 
B  11  and  9  mg/L).  The  dominant  ions  present 
were  Na(  +  )  and  Cl(-).  Germination  studies  indi- 
cated that  increasing  the  volume  percentage  of 
brine  reduced  the  germination  of  tall  fescue  and 
soybeans  more  than  wheat  or  garden  peas.  Increas- 
ing the  volume  percentage  of  brine  caused  the 
greatest  reduction  in  plumule/hypocotyl  enlarge- 
ment in  the  following  order:  tall  fescue  >  peas  > 
wheat.  In  a  21-day  greenhouse  study,  soybean  dry 
matter  yields  were  reduced  more  than  those  of  oats 
by  increasing  the  levels  of  brine  in  the  water  used 
to  water  the  plants  without  leaching.  (Author's 
abstract) 
W90-02002 


SEX-SPECIFIC  REACTION  OF  LIVER  ULTRA- 
STRUCTURE  IN  ZEBRA  FISH  (BRACHY- 
DANIO  RERIO)  AFTER  PROLONGED  SUBLE- 
THAL EXPOSURE  TO  4-NITROPHENOL. 

Heidelberg  Univ.  (Germany,  F.R.).  Dept.  of  Zool- 
ogy 1. 

T.  Braunbeck,  V.  Storch,  and  R.  Nagel. 
Aquatic  Toxicology  AQTODG,  Vol.  14,  No  3  p 
185-202,  April  1989.  18  fig,  2  tab,  64  ref.  Bundes- 
ministerium  fuer  Forschung  und  Technologie/ 
Deutsche  Forschungs  Gemeinschaft  Nagel  03- 
7324-8  and  German  Research  Foundation  (DFG 
Sto  75/9). 

Descriptors:  *Water  pollution  effects,  *Sublethal 
effects,  *Fish  physiology,  *Toxicity,  *Phenols, 
Zebra  fish,  Brachydanio,  Liver,  Tissue  analysis, 
Nitrophenols. 

Morphological  alterations  of  the  liver  of  zebra  fish 
(Brachydanio  rerio)  following  prolonged  exposure 
to  0.1,  1.0,  and  5.0  mg/L  4-nitrophenol  (4-NP) 
were  investigated  by  means  of  light  and  electron 
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microscopy.  Based  on  a  marked  sexual  dimorphism 
in  control  animals,  liver  reactions  were  both  sex- 
dependent  and  dose-dependent.  Whereas  at  0.1 
mg/L  only  minor  changes  could  be  revealed,  there 
were  numerous  structural  modifications  at  1  mg/L. 
Whereas  male  fish  primarily  react  with  a  prolifera- 
tion of  smooth  endoplasmic  reticulum,  female  fish 
display  a  high  degree  of  fenestration  within  cister- 
nae  of  the  rough  endoplasmic  reticulum.  Both 
sexes  exhibit  infiltration  of  macrophages  and  lym- 
phocytes, an  increase  in  the  number  of  binucleate 
cells,  of  lysosomes,  autophagosomes  and  myelinat- 
ed bodies,  but  a  depletion  of  hepatic  glycogen.  At 
5  mg/L,  deformations  of  the  nuclear  membrane 
and  partial  lysis  of  mitochondria  could  be  ob- 
served. At  1  and  5  mg/L  4-NP  about  25%  of  the 
animals  investigated  showed  symptoms  of  degener- 
ative transformations  of  the  liver  tissue  into  huge 
multinucleate  cell  masses  with  completely  different 
ultrastructure.  The  evaluation  of  the  results  leads 
to  the  conclusion  that  for  toxicological  studies  on 
the  effects  of  'priority  pollutants'  histological  and 
cytological  investigations  should  be  incorporated 
into  an  integrated  methodological  scheme.  (Au- 
thor's abstract) 
W90-02029 


REGENERATION  OF  CONTAMINANT-IN- 
DUCED  LIVER  LESIONS  IN  FLOUNDER-EX- 
PERIMENTAL STUDIES  TOWARDS  THE 
IDENTIFICATION  OF  CAUSE-EFFECT  RELA- 
TIONSHIPS. 

Biologische  Anstalt  Helgoland  (Germany,  FR) 
A.  Kohler. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No  3  n 
203-232,  April  1989.  13  fig,  1  tab,  78  ref. 

Descriptors:  *Toxicity,  *Fish  physiology,  ♦Floun- 
ders, Mercury,  Benzenes,  Polychlorinated  biphen- 
yls,  Water  pollution  effects,  Liver,  Platichthys, 
Elbe  River,  West  Germany,  Detoxification,  Bio- 
transformation, Reversibility. 

Regeneration  experiments  on  the  liver  of  flounder 
(Platichthys  flesus  L.)  were  performed  in  order  to 
identify  the  role  of  diverse  pollutants  (Hg,  PCBs, 
hexachlorobenzene,  OCS,  hexachlorocyclohexane- 
isomers)  in  the  pathogenesis  of  the  liver  abnormali- 
ties observed  during  a  3-year  multidisciplinary 
survey  in  the  Elbe  estuary,  West  Germany.  Floun- 
der kept  under  contaminant-free  conditions  and  fed 
ad  libitum  with  uncontaminated  food  indicated  ini- 
tial and  complete  liver  regeneration  in  50%  of  the 
individuals  after  20  days,  and  in  70%  after  40  days. 
Signs  of  regeneration,  diagnosed  at  the  light  micro- 
scope and  electron  microscope  level  were  accom- 
panied by  a  significant  decrease  in  the  concentra- 
tion of  chlorinated  hydrocarbons  in  the  liver. 
Livers  of  flounder  without  regenerative  signs 
maintained  their  high  levels  of  contaminants.  The 
ultrastructural  findings  indicated  that  transfer  of 
Elbe  flounder  into  a  contaminant-free  environment 
induced  increased  activity  of  biotransformation 
and  detoxification  in  the  hepatocytes  (tubular  SER, 
lysosomes).  It  was  concluded  that  the  metabolical- 
ly  resistant  or  slowly  metabolized  contaminants 
analyzed  in  the  flounder  population  of  the  Elbe 
estuary  apparently  induced  considerable  hepato- 
toxic  effects.  The  criterion  of  the  reversibility  of 
contaminant-induced  pathological  change  seems  to 
be  a  valuable  tool  for  the  assessment  of  environ- 
mental impacts  of  anthropogenic  discharges.  (Au- 
thor's abstract) 
W90-02030 


INFLUENCE  OF  WATER  QUALITY  ON  MA- 
CROINVERTEBRATE  COMMUNITY  RE- 
SPONSES TO  COPPER  IN  OUTDOOR  EXPER- 
IMENTAL STREAMS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

W.  H.  Clements,  J.  L.  Farris,  D.  S.  Cherry,  and  J. 
Cairns. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  3,  p 
249-262,  April  1989.  4  fig,  3  tab,  35  ref. 

Descriptors:  ♦Toxicity,  ♦Water  pollution  effects, 
♦Aquatic       insects,        ♦Artificial       watercourses, 
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'Copper,  'Monitoring,  Midges,  Caddisflies,  Toler- 
ance, Statistical  analysis,  Species  composition. 

Experiments  were  conducted  in  artificial  streams 
to  examine  the  influence  of  water  quality  on  ma- 
croinvertebrate  community  responses  to  copper 
(Cu).  Macroinvertebrate  communities  were  estab- 
lished on  substratum-filled  trays  placed  in  the 
Clinch  River  and  transferred  to  two  artificial 
stream  systems  (New  River  and  Clinch  River 
streams)  receiving  water  from  different  sources. 
Alkalinity  and  hardness  in  Clinch  River  (CR) 
streams  were  ca  2-3  times  greater  than  in  New 
River  (NR)  streams.  Results  of  ANCOVA  indicat- 
ed that  effects  of  Cu  were  greater  in  NR  than  in 
CR  streams.  After  4  days,  total  macroinvertebrate 
abundance  was  reduced  by  32%  in  NR  streams  at 
6  microg  Cu/L  but  only  by  25%  in  CR  streams  at 
15  microg/L.  After  10  days,  Tanytarsini  chirono- 
mids,  the  dominant  and  most  sensitive  organisms 
collected,  were  eliminated  from  NR  streams  at  13 
microg  Cu/L  but  reduced  by  only  35%  in  CR 
streams  at  similar  Cu  levels.  Results  of  canonical 
discriminant  analysis  also  revealed  greater  impact 
of  Cu  in  NR  streams.  After  10  day,  macroinverte- 
brate communities  in  NR  streams  at  9  microg  Cu/ 
L  were  similar  to  those  in  CR  streams  at  24 
microg/L.  Responses  to  Cu  in  both  experimental 
streams  and  at  impacted  field  sites  were  highly 
variable  among  taxa.  Orthocladiini  chironomids 
and  net-spinning  caddisflies  were  quite  tolerant  of 
Cu  in  experimental  streams  and  were  the  only 
groups  that  recovered  in  the  field.  The  results 
demonstrate  the  importance  of  accounting  for  both 
water  quality  and  composition  of  the  resident 
fauna  for  establishing  site-specific  water  quality 
criteria.  (Author's  abstract) 
W90-02032 


ALGAL  INTERACTIONS  WITH  THE  GENO- 
TOXIC  ACTIVITY  OF  SELECTED  CHEMI- 
CALS AND  COMPLEX  LIQUID  SAMPLES. 

Institut    National   de    la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

M.  Harwood,  C.  Blaise,  and  P.  Couture. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  3,  p 

263-276,  April  1989.  5  fig,  2  tab,  43  ref. 

Descriptors:  'Industrial  wastewater,  'Toxicity, 
'Water  pollution  effects,  'Chlorophyta,  Selenas- 
trum,  Light,  Detoxification,  Bioassay,  Genotoxi- 
city,  Algal  metabolism. 

Ultra-acute  4  hr  algal  interaction  experiments  on 
the  genotoxic  activity  of  three  chemicals:  N- 
methyl-Nl-nitro-n-nitroso-guanidine  (MNNG),  4- 
nito  quinoline  N-oxide  (4NQO),  and  2-amino  an- 
thracene (2AA);  and  9  complex  liquid  samples  (4 
organic  chemical  manufacturing  effluents,  2  associ- 
ated intake  water  supplies,  2  inorganic  manufactur- 
ing effluents,  and  1  pulp  and  paper  effluent)  were 
undertaken  with  Selenastrum  capricornutum.  Gen- 
otoxic activity  was  determined  with  the  SOS 
Chromotest  on  each  pre-exposure  test  solution  and 
on  each  post-exposure  supernatant  and  algal  cell 
extract.  Responses  with  the  chemicals  ranged  from 
no  activity  change  for  MNNG  to  detoxification  for 
4NQO  and  to  detoxification/uptake  for  2AA.  Ex- 
posure to  experimental  light  and  centrifugation 
were  also  shown  to  have  a  significant  effect  in 
reducing  the  activity  of  2AA.  All  but  one  of  the 
complex  liquid  samples  proved  to  be  genotoxic  and 
exposure  responses  were  varied.  As  well  as  effects 
noted  for  the  chemicals,  increased  genotoxic  po- 
tency was  observed  in  3  samples,  suggesting  the 
presence  of  pro-mutagens  capable  of  being  activat- 
ed by  algal  metabolism.  The  results  indicate  that 
phytoplankton  could  play  an  important  positive 
(detoxification)  or  negative  (activation,  uptake) 
role  in  its  interactions  with  genotoxicants  present 
in  complex  liquid  wastes  discharged  to  the  aquatic 
environment.  (Author's  abstract) 
W90-02033 


QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS FOR  THE  EFFECT  OF  HY- 
DROPHOBIC ORGANIC  CHEMICALS  ON 
RATE  OF  FEEDING  BY  MUSSELS  (MYTILUS 
EDULIS). 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 


P.  Donkin,  J.  Widdows,  S.  V.  Evans,  C.  M 
Worrall,  and  M.  Carr. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  3,  p 
277-294,  April  1989.  2  fig,  2  tab,  59  ref. 

Descriptors:  'Structure-activity  relationships, 
•Mytilus,  'Feeding  rates,  'Toxicity,  'Water  pollu- 
tion effects,  Organic  compounds,  Bioassay,  Feed- 
ing, Molecular  weight,  Octanol-water  partition  co- 
efficient, Hydrophobic  organic  chemicals,  Mytilus. 

The  effect  of  hydrophobic  organic  chemicals  on 
the  rate  of  feeding  by  mussels  (Mytilus  edulis;  was 
investigated,  and  the  effect  expressed  as  the  toxi- 
cant concentration  in  water  required  to  reduce 
feeding  rate  by  50%  (WEC50).  A  quantitative 
structure-activity  relationship  (QSAR)  was  derived 
in  which  WEC50  was  negatively  correlated  with 
loglO  octanol-water  partition  coefficient  (log  k  sub 
ow)  and  positively  correlated  with  aqueous  solubil- 
ity, indicating  that  hydrophobicity  has  a  major 
influence  on  toxicity.  QSARs  calculated  between 
bioconcentration  factor,  octanol-water  partition 
coefficient  and  aqueous  solubility  showed,  that  hy- 
drophobicity influences  toxicity  largely  through  its 
effect  on  bioconcentration.  This  observation  was 
confirmed  by  expressing  toxicity  as  the  toxicant 
concentration  in  mussel  tissue  required  to  reduce 
feeding  confirmed  by  expressing  toxicity  as  the 
toxicant  concentration  in  mussel  tissue  required  to 
reduce  feeding  rate  by  50%  (TEC50).  For  the 
compounds  tested  which  have  the  octanol-water 
partition  coefficient  values  <  4.6,  TEC50  was 
relatively  constant,  irrespective  of  molecular  struc- 
ture. Compounds  with  the  octanol-water  partition 
coefficient  values  >  5  could  be  accumulated  to 
much  greater  concentrations  before  feeding  rate 
was  affected,  indicating  that  there  is  a  'molecular 
weight  cut-off  in  the  toxicological  response.  These 
observations  are  characteristic  of  a  non-specific 
narcotic  mode  of  toxic  action.  (Author's  abstract) 
W90-02034 


MEASURING  THE  BIOLOGICAL  EFFECTS  OF 
POLLUTION:  THE  MUSSEL  WATCH  AP- 
PROACH. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02051 


UK  STATE-OF-THE-ART:  SEWERAGE  REHA- 
BILITATION. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For   primary   bibliographic   entry   see   Field    5D. 
W90-02052 


EVALUATION  OF  A  SHORT-TERM  CHRONIC 
EFFLUENT  TOXICITY  TEST  USING  SHEEPS- 
HEAD  MINNOW  (CYPRINODON  VARIEGA- 
TUS)  LARVAE. 

M.  M.  Hughes,  M.  A.  Heber,  G.  E.  Morrison,  S.  C. 
Schimmel,  and  W.  J.  Berry. 

Environmental  Pollution  ENPOEK,  Vol.  60,  No. 
1-2,  p  1-14,  1989.  5  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Wastewater  analysis,  'Water  analysis, 
'Toxicity,  'Bioassay,  'Killifish,  'Quality  control, 
Cyprinodon,  Chronic  toxicity,  Industrial  wastes, 
Sensitivity,  Growth,  Survival,  NPDES  permit  reg- 
ulations. 

In  response  to  recent  changes  in  National  Pollutant 
Discharge  Elimination  System  (NPDES)  permit 
regulations,  rapid  (7-day)  static  renewal  toxicity 
tests  have  been  developed  to  detect  chronic  (suble- 
thal and  lethal)  effect  concentrations  of  municipal 
and  industrial  effluents  on  freshwater  and  marine/ 
estuarine  organisms.  Results  from  short-term  (7- 
day)  chronic  effluent  tests  measuring  effects  on  the 
growth  and  survival  of  the  larvae  of  estuarine 
sheepshead  minnow  (Cyprinodon  variegatus)  have 
been  evaluated.  Growth  was  the  more  sensitive 
endpoint  in  52%  of  the  effluent  tests;  survival  was 
most  sensitive  in  7%  of  the  tests.  Growth  and 
survival  were  equally  sensitive  endpoints  in  26% 
of  the  tests,  while  there  was  no  effect  on  either 
endpoint  at  the  highest  test  concentration  in  15% 


of  the  tests,  lour  short -term  chronic  tests  were 
conducted  concurrently  with  early  life  stage  'II  S; 
tests  using  a  common  effluent  Effect  concentra- 
tions were  generally  (two  to  three,)  within  one 
dilution  (a  factor  of  three).  Comparisons  of  short- 
term  chronic  and  ELS  tests  were  also  conducted 
with  reference  single  chemicals  and  the  results 
were  slightly  better  than  the  effluent  comparisons. 
A  series  of  ten  intralaboratory  tests  and  seven 
interlaboratory  tests  were  conducted  to  assess  the 
variability  among  lest  results.  Toxicity  in  these 
tests  varied  by  no  more  than  one  test  concentration 
interval.  It  was  concluded  that  this  sheepshead 
minnow  test  is  suitable  to  estimate  chronic  values 
for  complex  effluents  discharged  to  manne/estua- 
rine  environments  within  the  NPDES  permit  regu- 
lations (Author's  abstract) 
W90-021I1 


SURVIVAL,  GROWTH  AND  REPRODUCTION 
OF  DAPHNIA  CARINATA  (CRUSTACEA:  CLA- 
DOCERA)  EXPOSED  TO  CHRONIC  CADMI- 
UM STRESS  AT  DIFFERENT  FOOD  (CHLO- 
RELLA)  LEVELS. 

Delhi  Univ.  (India)  Dept.  of  Zoology. 
T.  Chandini. 

Environmental  Pollution  ENPOEK,  Vol.  60,  No. 
1-2,  p  29-45,  1989.  3  fig,  3  tab,  50  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Cadmium, 
'Daphnia,  Survival,  Growth,  Reproduction,  Chlo- 
rella,  Food  levels,  Life  history  studies. 

In  nature,  organisms  have  to  respond  to  a  diversity 
of  factors  acting  simultaneously.  The  present  inves- 
tigation was  conducted  to  study  whether  changes 
in  food  (Chlorella)  levels  could  modify  the  chronic 
toxicity  of  cadmium  on  the  various  life-history 
parameters,  such  as  survivorship,  longevity,  life 
expectancy,  fecundity,  age  at  first  reproduction, 
net  reproductive  rate  (R  sub  o),  generation  time 
(T),  intrinsic  rate  of  natural  increase  (r),  and 
growth  rates  of  the  cladoceran  Daphnia  carinata. 
The  study  indicated  that  at  low  food  levels  (0.5  x 
10  to  the  sixth  power  cells/  mL  Chlorella),  cadmi- 
um concentrations  in  the  range  of  27-162  microg/L 
reduced  these  life-history  parameters  by  50% 
(EC50).  At  medium  food  levels  (1.5  x  10  to  the 
sixth  power  cells/mL  Chlorella)  the  EC50  of  cad- 
mium was  in  the  range  of  51-127  microg/L.  At 
high  food  levels  (4.5  x  10  to  the  sixth  power  cells/ 
mL  Chlorella),  the  toxic  effect  of  cadmium  was 
greatly  reduced.  The  decreases  in  survival,  growth 
and  reproduction  of  D.  carinata  at  high  cadmium- 
low  food  levels  affected  the  fitness  parameter  Y. 
The  study  emphasizes  the  need  to  include  repro- 
ductive parameters  other  than  mere  survival  in 
toxicity  bioassays.  The  study  also  stresses  the  need 
to  incorporate  in  laboratory  tests  other  relevant 
factors  that  might  modify  pollutant  toxicity.  (Au- 
thor's abstract) 
W90-02112 


TESTING  OF  COLORED  SAMPLES  FOR  TOX- 
ICITY BY  THE  ALGAL-ATP  BIOASSAY  MI- 
CROPLATE  TECHNIQUE. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02113 


BIOLOGICAL  WATER  QUALITY  ASSESS- 
MENT OF  RUNNING  WATERS  BASED  ON 
MACROINVERTEBRATE  COMMUNTITES: 
HISTORY  AND  PRESENT  STATUS  IN 
EUROPE. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-02116 


CHANGING  ATMOSPHERE. 

T.  E.  Graedel,  and  P.  J.  Crutzen. 

Scientific  American  SCAMAC,  Vol.  261,  No.  3,  p 

58-68,  1989.  5  ref. 

Descriptors:    'Atmospheric    chemistry,    'Projec- 
tions, 'Air  pollution  effects,  'Acid  rain,  'Ozone, 
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•Greenhouse  effect,  Corrosion,  Sulfur  compounds, 
Hydrocarbons,  Nitrogen  compounds,  Methane, 
Carbon  dioxide,  Air  pollution,  Chlorofluorocar- 
bons. 

The  composition   of  the  earth's  atmosphere  has 
changed  significantly  faster  in  the  past  two  centur- 
ies than  it  has  at  any  time  in  human  history.  The 
effects  of  these  changes  include:  acid  rain,  corro- 
sion of  materials,  urban  smog,  the  thinning  of  strat- 
ospheric ozone,  and  the  heating  of  the  earth  called 
the  greenhouse  effect.  These  effects  are  caused  in 
large  part  by  increases  in  the  levels  of  several  of 
the  atmosphere's  minor  constituents,  or  trace  gases, 
including  sulfur  dioxide  (S02),  two  nitrogen  oxides 
known  collectively  as  NOx,  and  several  chloro- 
fluorocarbons.  Changes  in  the  earth's  atmosphere 
can  be  attributed  to  many  human  activities  such  as 
the  burning  of  vegetation,  the  combustion  of  fossil 
fuels,  smelting  and  other  industrial  activities,  and 
agricultural  practices.  Acid  rain  develops  mainly 
as  a  by-product  of  atmospheric  interactions  involv- 
ing the  NOx  gases  and  sulfur  dioxide.  Acids  depos- 
ited as  rain,  snow,  dew,  or  'dry'  gases  and  particles 
contribute  to  the  corrosion  of  outdoor  equipment, 
buildings,  and  works  of  art.  The  term  urban  smog 
refers   to   the   mixture   of  emissions   (particularly 
NOx  gases  and  hydrocarbons)  to  produce  reactive 
gases  that  can  be  destructive  to  living  organisms. 
The  severity  of  smog  is  generally  assessed  on  the 
sasis  of  ground-level  ozone  concentrations.  The 
depletion  of  stratispheric  ozone,  on  the  other  hand, 
■vhich  results  in  an  increase  in  ultraviolet  radiation 
eaching  the  earth,  is  attributed  to  chlorofluorocar- 
x>ns.  Frigid  temperatures  in  Antarctica  and  the 
Arctic  hasten  the  chlorine-catalytic  cycles  that  dis- 
urb  the  natural  balance  in  the  stratisphere  and 
esult  in  a  net  ozone  loss.  Several  different  emis- 
ions  contribute  to  the  greenhouse  warming  of  the 
arth,    including    carbon    dioxide,    methane,    the 
hlorofluorocarbons,  and  nitrous  oxide.  Sharp  in- 
reases  in  greenhouse  gases  in  the  past  decades 
nakes  added  heating  inevitable.  Projections  for  the 
uture  are  discouraging  and  the  solution  to  the 
arth's   environmental    problems    lies    in    a   truly 
lobal  effort,  involving  unprecedented  collabora- 
on    by    scientists,    citizens    and    world    leaders 
Ence-PTT) 
^90-02131 


FFECTS  OF  ACID  FOG  AND  DETERGENTS 
»N  FOLIAR  LEACHING  OF  CATIONS. 

lorence  Univ.  (Italy).  Dipt,  di  Biologia  Vegetale 
or  primary  bibliographic  entry  see  Field  5B. 


EMAGGLUTINATION  AND  INTESTINAL 
DHERENCE  PROPERTIES  OF  CLINICAL 
ND  ENVIRONMENTAL  ISOLATES  OF  NON- 
l  VIBRIO  CHOLERAE. 

ational   Inst,  of  Cholera  and  Enteric  Diseases 
alcutta  (India).  Dept.  of  Immunology. 
.  Datta-Roy,  C.  Dasgupta,  and  A.  C.  Ghose. 
pphed       and       Environmental       Microbiology 
EMIDF,  Vol  55,  No.  9,  p  2403-2406,  September 
'89.  2  fig,  2  tab,  28  ref. 

escriptors:  "Water  pollution  effects,  "Pathogenic 
ctena,  "Aquatic  bacteria,  "Vibrio,  Intestinal  ad- 
rence,  Hemagglutination,  Human  diseases,  Labo- 
tory  studies. 

:magglutination  and  intestinal  adherence  proper- 
s' of  non-Ol  Vibrio  cholerae  were  studied  in 
tro.  No  definite  correlation  between  the  cell- 
jociated  hemagglutinin  titers  and  the  intestinal 
nesion  indices  was  noted.  Sugar-  and  glycopro- 
n-mediated  inhibition  data  also  indicated  differ- 
ces  between  the  hemagglutination  and  adherence 
acesses  m  respect  to  the  receptor  structures 
testinal  adherence  of  most  V.  cholerae  strains 
uld  be  inhibited  to  various  extents  by  N-acetyl 
glucosamine.  This  observation  provides  a  likely 
planation  fr  the  ecological  behavior  of  these 
lanisms,  which  are  known  to  associate  them- 
ves  with  chitinous  (chitimhomopolymer  of  N- 
:tyl  D-glucosamine)  surfaces  of  zooplankton 
e  absence  of  any  significant  difference  between 
,  intestinal  adherence  indices  of  clinical  and  en- 
onmental  isolates  suggests  that  intestinal  adhe- 
n  may  be  an  essential  but  not  sufficient  prerequi- 


site for  colonization  by  and  subsequent  expression 
of  pathogenicity   of  these   microorganisms.   (Au- 
thor's abstract) 
W90-02169 


RELATION  BETWEEN  AEROMONAS  AND 
FAECAL  COLIFORMS  IN  FRESH  WATERS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 

R.  M.  Araujo,  R.  M.  Arribas,  F.  Lucena,  and  R 

Pares. 

Journal  of  Applied  Bacteriology  JABAA4    Vol 

67,  No.  2,  p  213-217,  August  1989.  1  fig,  3  t'ab,  20 

ref. 

Descriptors:  *Water         pollution  effects 

♦Wastewater  pollution,  'Pathogenic  bacteria! 
*Aeromonas,  *Fecal  coliforms,  *Bioindicators,  Or- 
ganic matter,  Biological  oxygen  demand. 

A  possible  correlation  between  the  presence  of 
mesophilic  aeromonads  and  the  number  of  fecal 
coliforms  present  in  three  freshwater  habitats  sub- 
ject to  differing  levels  of  fecal  pollution  was  inves- 
tigated. Concentrations  of  Aeromonas  spp  be- 
tween 100  and  10  to  the  9th  power  cfu/100  ml  and 
fecal  coliforms  of  between  9  and  10  to  the  7th 
power  cfu/100  ml  were  found  in  the  waters.  In 
water  free  from  fecal  pollution  there  was  no  corre- 
lation but  in  polluted  waters  there  was  a  significant 
relationship  between  the  numbers  of  aeromonads, 
fecal  coliforms  and  the  concentration  of  organic 
matter  measured  by  biological  oxygen  demand 
(Author's  abstract) 
W90-02175 


EFFECT  OF  CALCIUM  CONCENTRATION  ON 
THE  TOXICITY  OF  COPPER,  LEAD  AND 
ZINC  TO  YOLK-SAC  FRY  OF  BROWN  TROUT 
SALMO  TRUTTA  L.,  IN  SOFT,  ACID  WATER] 

Nottingham  Univ.  (England).  Dept.  of  Zoology. 
M.  D.  J.  Sayer,  J.  P.  Reader,  and  R.  Morris. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No  3  p 
323-332,  September  1989.  3  fig,  1  tab,  26  ref.  Natu- 
ral Environment  Research  Council  grant  GR3/ 
6176. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
effects,  "Toxicity,  "Heavy  metals,  "Trout,  "Acidic 
water,  "Calcium,  Fisheries,  Copper,  Lead,  Zinc. 

Yolk-sac  fry  of  brown  trout  were  exposed  to  three 
levels  of  single  trace  metals  (Cu,  20,  40,  80  nmol/1- 
Pb,  12.5,  25,  50  nmol/1;  Zn,  75,  150,  300  nmol/1) 
typical  of  concentrations  reported  for  acid  soft 
waters,  in  flowing,  artificial,  soft  water  media 
maintained  at  pH  4.5  and  20  or  200  micromol/1  Ca 
for  30  days.  Mortalities  were  high  in  fry  subjected 
to  all  levels  of  the  three  trace  metals  at  20  micro- 
mol/1 Ca,  with  80%  of  the  total  deaths  occurring 
between  days  11  and  15  of  the  experiment.  25% 
mortality  occurred  at  low  Ca  concentration  and 
pH  4.5  in  the  absence  of  tracer  metals,  with  only 
one  death  recorded  at  200  micromol/1  Ca  (Cu,  80 
nmol/1).  At  high  Ca  concentrations  all  three  levels 
of  Cu  and  Pb  impaired  net  Na  and  K  uptake-  Cu 
was  the  only  metal  to  reduce  the  uptake  of  Ca.  The 
Zn  treatments  had  no  significant  effect  on  mineral 
uptake.  Calcification  of  centra  was  reduced  by  all 
three  Cu  treatments  at  200  micromol/1  Ca.  The 
lowest  Zn  concentration  (75  nmol/1)  was  the  only 
other  treatment  to  impair  skeletal  development.  In 
the  absence  of  trace  metals,  low  Ca  concentrations 
significantly  reduced  Ca,  Na  and  K  uptake,  skeletal 
calcification  and  dry  mass  at  pH  4.5.  It  is  possible 
that  membrane-bound  Ca  is  removed  from  the  gills 
more  rapidly  when  both  external  Ca  concentration 
and  pH  are  low,  increasing  gill  permeability  and 
ion  losses.  Trace  metal  uptake  may  therefore  be 
increased  at  low  Ca  concentrations  due  to  in- 
creased gill  permeability.  (Sand-PTT) 
W90-02177 


Effects  Of  Pollution— Group  5C 

MICROBIAL  ADAPTATION  TO  DEGRADA- 
TION OF  HYDROCARBONS  IN  POLLUTED 
AND  UNPOLLUTED  GROUNDWATER. 

Copenhagen  Univ.  (Denmark).  Dept.  of  General 

Microbiology. 

For   primary   bibliographic   entry   see   Field    5G 
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EFFECT  OF  FUEL  OIL  ON  THE  ULTRA- 
STRUCTURE  OF  THE  CHLOROCOCCAL 
ALGA  SCENEDESMUS  ARMATUS. 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Physiology 
Z.  Tukaj. 

Protoplasma  PROTA5,  Vol.  151,  No.  1  p  47-56 
1989.  12  fig,  1  tab,  34  ref.  P  ' 

Descriptors:  "Oil  spills,  "Scenedesmus,  "Oil  "Tox- 
icity, "Water  pollution  effects,  Ultrastructure  De- 
toxification. 

Characteristic  changes  in  the  ultrastructure  of  the 
green  alga  Scenedesmus  armatus  grown  in  batch 
culture  in  the  presence  of  aqueous  fuel-oil  extract 
(AFOE)  were  observed.  The  changes  affected 
mainly  chloroplasts  and  mitochondria.  The  regular 
arrangement  of  the  thylakoid  stacks  became  dis- 
torted and  the  whole  chloroplast  lobed.  Plastoglo- 
bules  were  more  numerous  in  the  treated  cells  than 
in  the  controls,  especially  after  long-term  exposure 
to  AFOE.  The  mitochondria  matrix  cell  exposed 
to  AFOE  were  more  electron-translucent.  An  in- 
crease in  the  number  of  small  mitochondrial  pro- 
files was  observed  after  prolonged  treatment  with 
AFOE.  The  number  and  size  of  osmophilic  bodies 
increased  markedly  in  the  cytoplasm  of  the  treated 
cells.  The  cytochemical  reaction  of  these  bodies 
with  Sudan  black  B  indicated  their  lipid  composi- 
tion. Plasmalemma  invagination  into  the  cytoplasm 
and  vacuoles,  cytoplasmic  'layers',  and  an  increase 
in  size  of  the  vacuolar  compartment  were  observed 
in  cells  exposed  to  AFOE  for  a  long  time.  The 
possibility  that  detoxification,  involving  microbody 
activity,  may  have  occurred  in  Scenedesmus  is 
suggested.  (Author's  abstract) 
W90-02217 


ECOTOXICITY  STUDIES  OF  SOME  ORGANO- 
TIN  MONOMERS  AND  POLYMERS. 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
J.  R.  Dharia,  B.  M.  Gavande,  and  S.  K.  Gupta. 
Toxicology       and       Environmental       Chemistry 
TXECBP,  Vol.  24,  No.  3,  p  149-154,  1989.  3  tab  7 
ref. 

Descriptors:  "Antifoulants,  "Tin,  "Pesticides,  "Or- 
ganic compounds,  "Organotins,  "Toxicity,  "Water 
pollution  effects,  Aquatic  bacteria,  Crustaceans, 
Pseudomonas,  Sarcina,  Brine  shrimp. 

Ecotoxicity  data  are  reported  for  alpha-substituted 
tributyltin  monomers  and  polymers  against  two 
species  of  bacteria,  viz.  Pseudomonas  aeruginosa 
and  Sarcina  lutea,  and  a  crustacean  species,  Ane- 
mia salina  larva.  The  toxicity  of  the  compounds 
increased  with  the  increase  in  tributyltin  contents 
in  the  polymers.  The  homopolymers  were  most 
toxic  towards  the  larvae  amongst  the  polymers. 
Uncured  polymers  were  found  to  be  more  toxic 
than  cured  polymers.  It  was  not  possible  to  corre- 
late the  biotoxicity  with  the  chemical  structure  of 
the  polymer.  (Author's  abstract) 
W90-02221 


TOXICITY  VERSUS  AVOIDANCE  RESPONSE 
OF  GOLDEN  SHINER,  NOTEMIGONUS  CRY- 
SOLEUCAS,  TO  FIVE  METALS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5A 
W90-02178 


HYDROGRAPHIC  AND  PLANKTONIC  VARI- 
ABILITY  IN  THE  SARONIKOS  GULF. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

N.  Friligos. 

Toxicology       and       Environmental       Chemistry 

TXECBP,  Vol.  24,  No.  3,  p  155-170,  1989.  14  fig  2 

tab,  47  ref.  B 

Descriptors:  "Water  pollution  effects,  "Coastal 
waters,  "Phytoplankton,  "Zooplankton,  "Eutroph- 
lcation,  Chlorophyll  a,  Water  temperature,  Salini- 
ty, Nutrients,  Nitrogen,  Phosphorus,  Silicon,  Sar- 
onikos  Gulf,  Aegean  Sea,  Hydrography, 
Wastewater  pollution. 
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Five  stations  in  the  Saronikos  Gulf  were  studied 
during  1983-84,  one  located  in  Elefsis  Bay,  an 
industrial  area,  and  the  others  located  at  a  distance 
where  the  effects  of  effluents  were  minimized.  A 
differential  discharge  of  untreated  urban  wastes 
and  industrial  effluents  adds  to  the  distinctiveness 
of  the  two  parts.  Various  physical,  chemical,  and 
biological  (chlorophyll  a,  phytoplankton,  zoo- 
plankton)  factors  were  measured  seasonally.  Tem- 
poral and  spatial  distribution  of  surface  tempera- 
ture, salinity,  nutrients  (N,  P,  Si),  chlorophyll  a, 
and  plankton  were  reported  and  the  areas  exposed 
to  local  eutrophication  identified.  Significant  cor- 
relations between  phytoplankton  standing  crop, 
chlorophyll  a,  zooplankton  and  various  environ- 
mental parameters  were  demonstrated.  (Author's 
abstract) 
W90-02222 


EUTROPHICATION  AND  RED  TIDE  IN 
AEGEAN  COASTAL  WATERS. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

N.  Friligos,  and  O.  Gotsis-Skretas. 

Toxicology       and       Environmental       Chemistry 

TXECBP,  Vol.  24,  No.  3,  p  171-180,  1989.  4  fig,  5 

tab,  26  ref. 

Descriptors:  *Coastal  waters,  'Water  pollution  ef- 
fects, *Red  tide,  'Eutrophication,  'Aegean  Sea, 
Wastewater  pollution,  Species  composition,  Spe- 
cies diversity,  Nutrients,  Gymnodinium,  Pagassiti- 
kos  Gulf,  Phytoplankton,  Dinoflagellates,  Dia- 
toms. 

The  abundance,  species  composition  and  taxonom- 
ic  diversity  of  phytoplankton  was  studied  in  rela- 
tion to  sewage  pollution  north  of  the  Pagassitikos 
Gulf,  Greece.  Surface  water  samples  were  collect- 
ed from  a  series  of  stations  in  the  Gulf  during  July 
1987.  Samples  were  preserved,  concentrated  by 
settling,  and  the  concentration  of  each  species  of 
phytoplankton  enumerated  in  an  inverted  micro- 
scope. Water  samples  from  the  vicinity  of  the 
major  sewer  outfalls  showed  very  high  concentra- 
tions of  nutrients,  greater  total  concentration  of 
phytoplankton,  and  a  lower  taxonomic  diversity 
than  samples  remote  from  outfalls.  Phytoplankton 
abundance  and  taxonomic  diversity  depend  upon 
the  supply  of  nutrients  in  natural  waters,  where 
abundance  increases  and  diversity  decreases  with 
increasing  nutrient  concentrations  in  the  Pagassiti- 
kos Gulf.  A  considerable  variation  in  the  occur- 
rences of  species  and  dominance  occurred  along 
the  nutrients  pollution  gradient.  Dinoflagellates 
were  dominant  in  polluted  waters,  while  diatoms 
dominated  in  cleaner  water  away  from  major 
sewage  outflow.  From  the  dominance  and  relative 
distribution  of  the  taxa  along  the  pollution  gradient 
certain  species  of  Gymnodinium  emerge  as  indica- 
tor species  of  red  tide  pollution.  These  changes 
correspond  to  a  typical  degradation  of  a  complex 
community  to  a  less  mature  state  by  the  inflow  of 
nutrient-rich  sewage  (eutrophication)  in  the  north 
Pagassitikos  Gulf.  (Author's  abstract) 
W90-02223 


EFFECTS  OF  SIMULATED  ACID  PRECIPITA- 
TION ON  THE  METABOLIC  ACTIVITY  OF 
CLADINA  STELLARIS. 

Ecole  Polytechnique,  Montreal  (Quebec).  Section 

du  Genie  de  l'Environnement. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-02237 


EFFECTS  OF  TEMEPHOS  ON  ZOOPLANK- 
TON COMMUNITIES  IN  ENCLOSURES  IN  A 
SHALLOW  EUTROPHIC  LAKE. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  T.  Iwakuma,  M.  Yasuno,  and  M. 

Sakamoto. 

Environmental  Pollution  ENPOEK,  Vol.  59,  No. 

4,  p  305-314,  1989.  3  fig,  1  tab,  19  ref.  Ministry  of 

Education,    Science   and   Culture,   Japan    Special 

Project  Research  No.  61 134044  . 

Descriptors:  'Eutrophic  lakes,  'Insecticides, 
'Water  pollution  effects,  'Pesticides,  'Zooplank- 
ton, Temephos,  Organophosphorus  pesticides.  Spe- 
cies composition,  Rotifers. 


An  organophosphorus  insecticide,  temephos,  was 
applied  to  large-volume  (105  cubic  meters)  enclo- 
sures set  up  in  a  shallow  eutrophic  lake  Applica- 
tion of  the  chemical  at  a  target  concentration  of 
500  microgram/liter  eliminated  almost  all  ZOO- 
plankters  No  recovery  of  cladocerans  was  evident 
at  the  termination  of  the  experiment  (47th  day  after 
the  treatment).  Copepods  showed  a  slight  recovery 
after  having  been  absent  for  26  days  in  one  enclo- 
sure and  40  days  in  another.  The  residual  chemical 
remaining  in  the  water  until  the  final  day  may  have 
suppressed  the  recovery  of  the  crustacean  zoo- 
plankters.  The  rotifer  community  was  reconstruct- 
ed 16-20  days  after  the  treatment.  However,  the 
species  composition  of  this  community  differed 
from  that  of  the  rotifer  community  in  the  control 
enclosures.  Rotifer  species  might  therefore  show 
differences  in  susceptibility  to  temephos.  (Author's 
abstract) 
W90-02240 


EFFECTS  OF  SIMULATED  RAIN  ACIDITY  ON 
ECTOMYCORRHIZAE  OF  RED  SPRUCE 
SEEDLINGS  POTTED  IN  NATURAL  SOIL. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-02241 


FRESHWATER  SHRIMP  (PARATYA 

COMPRESSA  IMPROVISA)  AS  A  SENSITIVE 
TEST  ORGANISM  TO  PESTICIDES. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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TOXICITY  OF  LEAD  TO  CLARIAS  LAZERA, 
OREOCHROMIS  NILOTICUS,  CHIRONOMUS 
TENTANS  AND  BENACUS  SP. 

Ahmadu   Bello  Univ.,   Zaria  (Nigeria).   Dept.   of 

Biological  Sciences. 

A.  A.  Oladimeji,  and  B.  O.  Offem. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  3/4,  p  191-201,  April  1989.  3  fig,  4  tab,  25  ref. 

Descriptors:  'Bioassay,  'Bioaccumulation,  'Toxic- 
ity, 'Lead,  'Water  pollution  effects,  Oreochromis, 
Clarias,  Chironomus,  Midges,  Fish  physiology, 
Macroinvertebrates,  Benacus. 

The  48-hour  LC50  value  of  Pb  (Pb(N03)2)  with 
Oreochromis  niloticus  was  3.34  mg/L  and  the  96- 
hour  LC50  was  2.15  mg/L,  compared  with  1.91 
mg/L  at  48  hours  and  1.72  mg/L  at  96  hours  for 
Clarias  lazera.  Chironomus  tentans  larvae  demon- 
strated 48-hour  LC50  of  2.68  and  Benacus  LC50 
was  1.89,mg/L.  The  96-hour  LC50  value  was  1.77 
mg/L  for  Chironomus  and  1.36  mg/L  for  Benacus. 
Clarias  appeared  to  be  the  most  susceptible  of  the 
four  to  Pb  poisoning;  Chironomus  was  the  least 
susceptible.  Uptake  pattern  of  Pb  by  fingerlings  of 
Oreochromis  niloticus  and  Clarias  lazera  exposed 
to  0.33  and  0.27  mg/L  Pb,  respectively,  and  the 
clearance  of  accumulated  Pb  were  curvilinear. 
There  was  an  initial  fast  phase  of  accumulation 
occurring  during  the  first  96  hours,  followed  by  a 
slower  phase  over  the  remaining  240  hours.  Mean 
Pb  concentrations  in  O.  niloticus  were  33.30  micro- 
grams/g  in  the  gills,  22.2  microgram/g  in  intestine, 
5.3  microgram/g  in  liver,  2.8  microgram/g  in 
muscle,  1.8  microgram/g  in  bone,  and  14.9  micro- 
gram/g in  whole  body.  Mean  Pb  concentrations  in 
C.  lazera  were  28.7  microgram/g  in  gills,  6.5  in 
intestine,  11.5  in  liver,  2.5  in  muscle,  5.6  in  bone, 
5.9  in  skin,  and  6.8  microgram/g  in  whole  body. 
The  half-life  of  Pb  in  Oreochromis  was  20  hours, 
compared  with  43  hours  in  C.  lazera.  Bioconcen- 
tration  factors  in  Oreochromis  were  78.3  and  in 
Clarias,  33.8.  The  data  suggest  that  O.  niloticus 
accumulates  and  eliminates  Pb  faster  than  C. 
lazera.  (Author's  abstract) 
W90-02257 


DETERMINATION  AND  REDUCTION  OF 
PHYTOTOXICITY  OF  TWO  INDUSTRIAL 
WASTE  EFFLUENTS. 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 
Section. 


W   Wang,  and  J   M    Williams 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol   44, 

No.  3/4,  p  363-373,  April  I9f9 

Descriptors:  'Chemical  wastes,  'Chemical  treat- 
ment, 'Industrial  wastes,  'Wastewater  treatment, 
•Toxicity,  'Bioassay,  'Phytotoxiuty,  Seed  germi- 
nation, Millet,  Activated  carbon,  Cation  exchange. 

Phytotoxicity  of  treated  and  untreated  industrial 
effluent  samples  was  determined  using  a  millet  seed 
germination  test  The  results  of  this  and  other 
studies  showed  that  the  test  was  reproducible  and 
useful  for  effluent  toxicity  determination  Effluent 
sample  I  was  from  an  industrial  wastewater  pre- 
treatment  plant  and  sample  II  was  from  a  specialty 
chemical  industry  Sample  I  was  weakly  acidic  and 
sample  II  was  alkaline  pH  adjusted  to  7-8  was 
found  to  have  no  effect  in  phytotoxin  removal. 
Granular  and  powdered  activated  carbon  effec- 
tively reduced  phytotoxicity.  Amberlite  XAD-4 
(nonionic  polymeric  adsorbent)  and  cation  ex- 
change resin  had  a  partial  effect.  Anion  exchange 
resin,  silica  gel,  Sephadex  G-75,  and  starch  xan- 
thate  had  no  effect.  The  results  showed  that  the 
millet  seed  germination  test  was  useful  for  effluent 
toxicity  determination.  The  test  was  simple  and 
cost  effective.  Plant  seeds  generally  have  a  long 
shelf-life  and  require  minimum  maintenance  costs. 
All  these  factors  make  the  test  suitable  as  a  com- 
plement/supplement for  effluent  monitoring.  Acti- 
vated carbon  was  effective  in  removing  toxicity  in 
Sample  I.  Sample  II  was  more  toxic  than  sample  I 
and  would  require  other  wastewater  treatment 
technology(ies)  for  toxicity  removal.  (Mertz-PTT) 
W90-02265 


ZOOPLANKTON  COMMUNITIES  AND  ACIDI- 
FICATION PROCESSES  (A  REVIEW). 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

M.  T.  Brett 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  44, 

No.  3/4,  p  387-414,  April   1989.  4  tab,   102  ref. 

Descriptors:  'Acidic  water,  'Water  pollution  ef- 
fects, 'Zooplankton,  'Lakes,  'Acid  rain  effects, 
Daphnids,  Waterfleas,  Copepods,  Chaoborids, 
Crustaceans,  Rotifers,  Hydrogen  ion  concentra- 
tion, Physiology,  Aluminum. 

A  review  of  the  literature  that  deals  with  the 
zooplankton  of  acid-stressed  ecosystems  revealed 
several  strong  patterns,  weaker  patterns,  areas  of 
controversy  or  inconsistency,  and  poorly  under- 
stood but  potentially  important  factors.  Those  pat- 
terns that  were  strong,  but  not  necessarily  univer- 
sal, included  a  general  response  to  short-term  pH 
shocks  suggesting  that  daphnids  were  least  tolerant 
followed  by  other  cladocerans,  copepods,  and 
chaoborids.  In  addition,  the  numbers  of  both  crus- 
tacean and  rotifer  species  were  decreased,  and  the 
importance  of  daphnids  was  reduced  in  acidic 
lakes,  while  limnetic  hemipterans  were  greatly  in- 
creased in  acidic  fishless  lakes.  Weaker  patterns 
included  reduced  zooplankton  biomass,  reduced 
importance  of  cyclopoids,  and  increased  represen- 
tation of  generalist  species  in  acidic  lakes,  and 
intraspecies  differences  in  pH  tolerance  indicating 
that  populations  of  acid-stressed  ecosystems  were 
more  tolerant.  But,  zooplankton  biomass  was  ap- 
parently a  result  of  system  productivity  as  opposed 
to  pH  per  se.  Inconsistencies  within  the  literature 
existed  as  to  whether  chaoborids  were  more  abun- 
dant in  acidic  fishless  lakes,  the  influence  of  physi- 
ological stress  contra  predation  in  determining 
community  structure,  the  immediate  response  of 
the  zooplankton  to  lake  neutralization,  and  the 
toxicity  of  Al.  The  importance  of  metals,  humic 
substances,  and  the  fauna  in  determining  communi- 
ty dynamics  was  poorly  understood.  Although 
both  phytoplankton  and  zooplankton  communities 
could  be  severely  simplified  in  acidic  lakes,  the 
influence  of  the  phytoplankton  on  the  zooplankton, 
beyond  the  relation  edible  biomass  vs.  zooplankton 
standing  stock,  in  these  ecosystems  was  unclear. 
From  the  literature  it  is  apparent  that  direct  physi- 
ological influences  of  acid-stress  are  important,  but 
that  indirect  (biotic)  influences  and  variables  that 
correlate  with  pH  are  often  as  important  if  not 
more  so  to  the  zooplankton.  (Author's  abstract) 
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W90-02266 

EFFECT  OF  TEMPERATURE  ON  ZOSTERA 
MARINA  L  (PART  3)  CHANGE  OF  THE  LIFE- 
CYCLE  BY  A  RISE  IN  TEMPERATURE,  (IN 
JAPANESE). 

Central  Research  Inst,  of  Electric  Power  Industry, 
Tokyo  (Japan). 
Y.  Kawasaki. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-753866/ 
GAR.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  CRIE-U-87046,  December  1987.  26p, 
16  fig,  3  tab,  15  ref.  English  summary. 

Descriptors:  *Sea  grasses,  *Water  pollution  effects, 
♦Thermal  pollution,  'Temperature  effects,  "Japan, 
Macrophytes,  Life  cycles,  Plant  growth,  Zostera, 
Eelgrass,  Odawa  Bay. 

In  order  to  obtain  basic  information  and  to  predict 
the  influence  of  thermal  effluent  from  powerplants 
on  eelgrass  beds,  an  indoor  experiment  was  con- 
ducted to  study  the  influence  of  temperature  on 
the  life  cycle  of  eelgrass  (Zostera  morina)  using 
Odawa  Bay  as  a  model.  Results  were  as  follows: 
(1)  Seed  germination  was  retarded  by  temperature 
increase  and  the  germination  rates  were  reduced  at 
a  temperature  increase  of  6  degrees  C  (min.  water 
temperature  18  C);  (2)  Survival  rate  of  transplants 
at  temperature  +3  C  in  the  summer  experiment 
(max.  water  temperature  29  C)  and  +9  C  in  the 
winter  (min.  temperature  21  C)  experiment  were 
significantly  lower  than  for  the  control.  All  of  the 
shoots  died  at  temperature  +6  C  in  the  summer 
experiments;  and  (3)  The  change  of  vegetative 
shoots  to  flowering  shoots  was  inhibited  by  a  tem- 
perature rise  of  +3  C  (min.  water  temperature  15 
C).  From  these  results,  it  was  inferred  that  the  life 
cycle  of  Zostera  in  Odawa  Bay  will  be  affected 
when  temperature  increases  by  +3  C  or  greater 
both  in  summer  and  winter.  (Author's  abstract) 
W90-02274 


W90-02279 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5A 
W90-02331 


EFFECT  OF  THE  HEAVY  METALS  LEAD, 
CADMIUM,  AND  MANGANESE  ON  THE 
FRESHWATER  GREEN  ALGAE  CHLAMYDO- 
MONAS  REINHARDII  DANGEARD  AND 
CHLORELLA  FUSCA  SHIHIRA  AND  KRAUSS: 
COMPARATIVE  INVESTIGATION  OF  THE 
ACCUMULATION,  TOXICITY,  AND  ULTRA- 
CYTOCHEMICAL  LOCALIZATION  OF 
HEAVY  METALS  (DIE  WIRKUNG  DER 
SCHWERMETALLE  BLET,  CADMIUM  UND 
MANGAN  AUF  DIE  SUSSWASSERGRUENAL- 
GEN  CHLAMYDOMONAS  REINHARDII  DAN- 
GEARD UND  CHLORELLA  FUSCA  SHINIRA 
ET  KRAUSS:  VERGLEICHENDE  UNTERSU- 
CHUNGEN  ZUR  ANREICHERUNG,  TOXIZI- 
TAET  UND  ULTRACYTOCHEMISCHEN  LO- 
CALISATION). 

Hamburg    Univ.    (Germany,    F.R.).    Fachbereich 
Biologic 
U.  Irmer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-772070/ 
GAR.  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  NP-870270,  May  1982.  169p,  28  fig,  13 
tab,  48  ref.  English  summary. 

Descriptors:  *Path  of  pollutants,  "Water  pollution 
effects,  "Heavy  metals,  "Algae,  "Bioaccumulation, 
Toxicity,  Lead,  Cadmium,  Manganese,  Chlamy- 
domonas,  Chlorella,  Continuous  culture. 

Batch  cultures  of  algae  were  raised  in  a  turbidostat. 
m  all  experiments,  pure  algal  material  from  contin- 
uous cultures  was  used.  Testing  was  done  for 
concentration  dependence  of  cadmium  and  manga- 
nese uptake  and  for  the  toxicity  of  these  elements 
and  of  lead.  With  various  combinations  of  the 
studied  metals,  both  synergistic  and  antagonistic 
effects  occurred.  The  growth  reduction  caused  by 
lead,  cadmium,  and.  manganese  in  cultures  of  Chla- 
mydomonas  reinhardii  correlated  with  serious  cell 
damage.  The  toxicity  investigations  gave  addition- 
al information  about  the  mode  of  action  of  cadmi- 
um arid  manganese  on  algae.  Cadmium  inhibits  the 
sporulation  of  C.  reinhardii  and  Chlorella  fusca- 
manganese  diminishes  the  average  cell  volume' 
(Shidler-PTT) 


ESTIMATING  TOXICITY  OF  INDUSTRIAL 
CHEMICALS  TO  AQUATIC  ORGANISMS 
USING  STRUCTURE  ACTIVITY  RELATION- 
SHIPS. 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

R.  G.  Clements,  D.  W.  Johnson,  R.  L.  Lipnick,  J 

V.  Nabholz,  and  L.  D.  Newsome. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89- 117592. 

Price  codes:  A10  in  paper  copy,  A01  in  microfiche 

Report  No.  EPA-560-6-88-001,  July  1988.  287p,  81 

tab. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Aquatic  life,  "Chemical  wastes,  "Structure-activi- 
ty relationships,  Organic  compounds,  Surfactants, 
Polymers,  Invertebrates,  Algae,  Aquatic  animals.' 

Forty-nine  structure  activity  relationships  (SARs) 
are  presented  which  are  currently  used  by  the 
Environmental  Effects  Branch  of  EPA  to  estimate 
the  toxicity  of  industrial  organics  to  aquatic  orga- 
nisms. These  SARs  can  be  applied  to  three  broad 
categories  of  organic  chemicals:  (1)  neutral  organ- 
ics which  are  non-reactive  and  non-ionizable,  (2) 
neutral  organics  which  are  reactive  and  show 
excess  toxicity  in  addition  to  narcosis,  and  (3) 
surface  active  organic  compounds  such  as  surfac- 
tants, and  polycationic  polymers.  There  are  about 
40  classes  and  sub-classes  of  organic  compounds 
covered  by  these  SARs.  The  scope  of  the  SARs 
includes  acute  toxicity  to  vertebrates  and  inverte- 
brates (freshwater  and  saltwater  species),  chronic 
toxicity  to  freshwater  vertebrates  and  inverte- 
brates, and  toxicity  to  freshwater  algae.  (Author's 
abstract) 
W90-02313 


COASTAL  POLLUTION-AESTHETICS  AND/ 
OR  HEALTH. 

Coastal  Antipollution  League,  Ltd 
J.  A.  Wakefield. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988 
p  45-55,  1  fig,  1  tab,  7  ref. 

Descriptors:  "Wastewater  disposal,  "Water  pollu- 
tion effects,  "England,  "Wales,  "Coastal  waters, 
Public  health,  Coastal  Anti-Pollution  League,  Do- 
mestic wastes,  Waste  disposal,  International  agree- 
ments, Ocean  dumping,  Swimming,  Recreation. 

An  outline  is  presented  of  the  circumstances  lead- 
ing to  the  formation  of  the  Coastal  Anti-Pollution 
League  in  1958,  whose  principal  objectives  are:  (1) 
to  promote  the  prevention  of  contamination  of  the 
tidal  waters  and  pleasure  beaches  around  England; 
and  (2)  to  promote  the  advancement  of  education 
in  the  science  of  sewage  disposal.  How  the  medical 
controversy  (whether  coastal  waters  are  in  fact  a 
public  health  risk),  together  with  the  difficulty  of 
obtaining  information,  has  delayed  any  action  to 
reduce  coastal  pollution,  and  how  the  Golden  List 
of  Beaches  in  England  and  Wales  has  influenced 
public  opinion,  is  discussed.  The  case  for  a  public 
watchdog  is  made,  along  with  the  need  for  better 
education  in  the  disposal  of  human  waste.  The 
Golden  List  of  Beaches  first  published  in  1960,  was 
an  attempt  to  publicize  beaches  that  were  consid- 
ered safe  for  bathing.  However,  many  years  of 
research  have  not  revealed  a  causal  relationship 
between  swimming  in  sewage  polluted  seawater 
and  serious  disease,  such  as  polio  or  typhoid.  A 
tenuous  connection  has  been  made  between  mean 
enterococcus  density  and  gastroenteritis.  The  Eu- 
ropean Directive  on  the  Quality  of  Bathing  Water 
does  set  a  bacteriological  standard  based  on  total 
and  fecal  coliform.  Most  Water  Authorities  have 
accepted  the  need  to  comply  with  the  requirement 
in  this  Directive.   (See  also  W90-02317)  (Lantz- 

W90-02321 


MONITORING        FOR        ENVIRONMENTAL 
IMPACT. 


OIL  DISPERSANTS:  NEW  ECOLOGICAL  AP- 
PROACHES. 

For   primary   bibliographic   entry   see   Field   5G 
W90-02334 


EFFECTS  OF  CHEMICAL  DISPERSANT 
AGENTS  ON  THE  BEHAVIOR  AND  RETEN- 
TION OF  SPILLED  CRUDE  OIL  IN  A  SIMU- 
LATED STREAMBED  CHANNEL. 

Science    Applications    International    Corn      San 

Diego,  CA. 

For   primary   bibliographic   entry   see   Field    5G 

W90-02335 


DISPERSANTS  IN  THE  FRESHWATER  ENVI- 
RONMENT. 

Esso  Resources  Canada  Ltd.,  Calgary  (Alberta). 
H.  M.  Brown,  and  R.  H.  Goodman. 
IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  31-40,  1  fig,  2  tab 
10  ref. 

Descriptors:  "Oil  dispersants,  "Dispersants,  "Envi- 
ronmental effects,  "Cleanup  operations,  "Oil  spills, 
Oil  pollution,  Water  pollution  treatment,  Ecologi- 
cal effects,  Toxicity,  Lakes,  Fens,  Aquatic  plants 
Bioassay,  Lethal  limit. 

During  the  past  four  years,  a  research  program  to 
investigate  the  effect  of  oil  and  dispersant  chemi- 
cals on  a  freshwater  ecosystem  has  been  carried 
out.  Laboratory  experiments  were  used  to  select  a 
suitable  dispersant  for  a  field  trial  and  to  develop 
monitoring  techniques  which  would  be  capable  of 
detecting  chronic  and  sublethal  effects  in  selected 
species  of  the  freshwater  ecosystem  (specifically: 
mosses,  lichens,  sedge,  willow,  daphnia,  gammarus, 
algae,   and   trout).   A   general   conclusion   of  the 
contributors  to  this  project  was  that  the  oil  spills 
had  only  a  temporary  effect  on  either  of  the  two 
fen   lakes  studied.   No  oil   was  observed   on   the 
surface  of  the  dispersant  treated  lake  after  a  few 
days,  although  it  persisted  for  more  than  a  month 
on  the  lake  in  which  only  oil  was  added.  Damage 
to  shoreline  and  floating  aquatic  plants  occurred  in 
both  lakes  but  was  more  severe  in  the  oil  only  lake. 
New  growth  was  observed  one  month  after  the 
spill  in  both  lakes.  Submerged  aquatic  plants  ap- 
peared unaffected  in  either  lake.  Measurements  of 
total  organic  carbon,  nitrogen,  phenols,  and  surfac- 
tants  did   not   reveal   any   significant   differences 
among  the  three  lakes  during  the  field  tests.  Nei- 
ther Microtox  or  96-hr  trout  assays  detected  any 
toxicity   of  the   fen   waters.   Indigenous  bacterial 
populations  and  activities  showed  little  change  on 
either  of  the  oiled  lakes,  although  some  enrichment 
of  hydrocarbon  degraders  was  observed.  Plankton 
density,  biomass,  and  productivity  was  unaffected. 
One  year  after  the  spills,  no  apparent  difference 
could   be   detected  between   the  two  oil   treated 
lakes,  or  between  these  lakes  and  the  control  lake. 
Seasonal  regrowth  appeared  to  be  normal  in  all 
three.  (See  also  W90-02334)  (Lantz-PTT) 
W90-02337 


USE  OF  CHEMICAL  DISPERSANTS  TO  CON- 
TROL OIL  SPILLS  IN  SHALLOW  NEAR- 
SHORE  WATERS. 

McAuliffe    (Clayton)    and    Associates,    Fullerton, 

CA. 

For  primary   bibliographic   entry   see   Field   5G 

W90-02339 


TROPICAL    OIL    POLLUTION    INVESTIGA- 
TIONS   IN    COASTAL   SYSTEMS    (TROPICS): 
THE  EFFECTS  OF  UNTREATED  AND  CHEMI- 
CALLY DISPERSED  PRUDHOE  BAY  CRUDE 
OIL   ON   MANGROVES,   SEAGRASSES,   AND 
CORALS  IN  PANAMA. 
RPI  International,  Inc.,  Columbia,  SC. 
T.  G.  Ballou,  R.  Dodge,  S.  Hess,  and  A.  Knap. 
IN:  Oil  Dispersants:  New  Ecological  Approaches. 
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Group  5C—  Effects  Of  Pollution 

STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989  p  229-256,  8  fig,  9 
tab,  10  ref. 

Descriptors:  'Water  pollution  treatment,  "Oil  dis- 
persants,  "Oil  pollution,  *Water  pollution  effects, 
*Dispersants,  'Tropical  regions,  Chemical  treat- 
ment, Environmental  effects,  Oil  spills,  Case  stud- 
ies, Hydrocarbons,  Mangrove  swamps,  Corals,  Sea 
grasses,  Fauna,  Flora. 

A  multidisciplinary  long-term  field  experiment  was 
conducted  to  evaluate  the  use  of  chemical  disper- 
sants  as  a  means  of  reducing  adverse  environmen- 
tal effects  of  oil  spills  in  nearshore,  tropical  waters. 
Three  study  sites  whose  intertidal  and  subtidal 
components  consisted  of  mangroves,  sea  grass 
beds,  and  coral  reefs  were  studied  in  detail  before, 
during,  and  after  exposure  to  untreated  crude  oil  or 
chemically  dispersed  oil.  This  study  was  intended 
to  simulate  an  unusually  high,  worst-case  exposure 
level  of  dispersed  oil  and  a  moderate  exposure 
level  of  untreated  oil.  The  third  site  served  as  an 
untreated  reference  site.  Assessments  were  made  of 
the  distribution  and  extent  of  contamination  by 
hydrocarbons  over  time,  and  the  short-term  and 
long-term  effects  on  survival,  abundance,  and 
growth  of  the  dominant  flora  and  fauna  of  each 
habitat.  The  whole,  untreated  oil  had  severe,  long- 
term  effects  on  survival  of  mangroves  and  associat- 
ed fauna  and  relatively  minor  effects  on  sea 
grasses,  corals  and  associated  organisms.  Chemical- 
ly dispersed  oil  caused  declines  in  the  abundance  of 
corals,  sea  urchins,  and  other  reef  organisms;  re- 
duced coral  growth  rate  in  one  species;  and  had 
minor  or  no  effects  on  sea  grasses  and  mangroves. 
Conclusions  can  then  be  drawn  from  these  results 
with  respect  to  decision  making  at  the  site  of  the 
actual  spills,  based  upon  trade-offs  on  the  conse- 
quences of  dispersing  or  not  dispersing  the  oil.  (See 
also  W900-02334)  (Author's  abstract) 
W90-02355 


DISPERSED  OIL  EFFECTS  ON  TROPICAL 
NEARSHORE  ECOSYSTEMS. 

Greater     Caribbean     Energy     and     Environment 
Foundation,  Miami,  FL. 
A.  Thorhaug. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  257-273,  6  fig,  5 
tab,  23  ref. 

Descriptors:  *Water  pollution  treatment,  *Oil  dis- 
persants, *Ecological  effects,  *Water  pollution  ef- 
fects, *Oil  spills,  *Dispersants,  'Cleanup  oper- 
ations, Chemical  treatment,  Tropical  regions,  Fish- 
eries, Sea  grasses,  Corals,  Mangrove  swamps,  Cor- 
exit,  Toxicity,  Biological  studies. 

Tropical  and  subtropical  critical  habitats  are  gener- 
ally more  fragile  and  slower  to  recover  than  tem- 
perate ones  in  which  the  environmental  standards 
and  guidelines  are  made.  Fishery  nurseries  are 
found  immediately  adjacent  to  shore  in  sea  grass  in 
the  tropics,  unlike  temperate  zones  where  fisheries 
are  most  frequently  offshore  and  much  of  the  adult 
fish  catch  is  in  this  coastal  region  (the  exceptions 
are  a  few  migrating  fish  such  as  tuna).  Many 
studies  have  dealt  with  oil  effects  on  corals  and 
mangroves;  fewer  have  dealt  with  sea  grass.  Very 
few  studies  have  looked  at  dispersed  oil  on  any  of 
these  habitats.  The  single  dispersant  used  for  man- 
groves and  corals  and  the  primary  dispersant  in  sea 
grass  studies  was  Corexit  9527,  which  showed  no 
mortality  on  subtropical  and  tropical  habitat  spe- 
cies between  1  to  50  parts  per  million  (ppm)  for 
short  (4  to  6  hr)  time  periods.  Higher  concentra- 
tions of  dispersed  oil  tested  on  sea  grasses  showed 
ranked  sensitivity.  The  time  of  exposure  and  con- 
centration of  dispersants  are  important  to  increas- 
ing toxicity  effects.  Four  species  of  corals  were 
tested  using  Corexit  9527  concentrations  from  1  to 
50  ppm.  Little  difference  in  response  was  apparent. 
For  mangroves,  only  the  Western  Atlantic  red 
mangrove  has  been  tested  for  the  dispersant  Cor- 
exit 9527.  The  Indo-Pacific  basin  critical  habitat 
species  and  Arabian  Red  Sea  species  need  similar 
testing  for  'safe  limits.'  These  results  indicate  field 
testing  of  various  dispersants  is  necessary,  and  reg- 
ulators and  planners  should  stop  using  the  generic 
'dispersants'  in  oil  spill  contingency  planning  and 


name  the  substance  tested  in  their  ecosystems  since 
some  dispersants  are  toxic  and  others  arc  not    (See 
also  W90-02334)  (Author's  abstract) 
W90-02356 


SYNTHESIS  OF  EFFECTS  OF  OIL  ON 
MARINE  MAMMALS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 117451 
Price  codes:  A  14  in  paper  copy,  A01  in  microfiche 
Report  No.  MMS  88-0049,  September  1988  291p. 
Edited  by  J.  R.  Geraci  and  D.  J.  St.  Aubin 

Descriptors:  'Oil  pollution,  'Water  pollution  ef- 
fects, 'Marine  mammals,  'Mammals,  Dispersants, 
Literature  review. 

This  report  completes  the  synthesis  of  existing 
information  on  the  effects  of  oil,  dispersed  oil,  oil 
dispersants,  and  oil  cleaning  agents  on  marine 
mammals  which  migrate  through  or  inhabit  US. 
Outer  Continental  Shelf  (OCS)  planning  areas.  It 
will  be  used  to  produce  a  manuscript  for  use  in 
OCS  decision-making  and  serve  as  a  general  refer- 
ence document  for  parties  interested  in  marine 
mammals  and  oil  effects  research.  A  literature 
search  on  foreign  and  non-foreign  literature,  was 
conducted  on  topics  pertaining  to  the  natural  histo- 
ry and  oil,  oil  dispersant,  and  oil  cleaning  agents 
effects  on  marine  mammals.  All  identified  papers 
and  reports  were  reviewed  and  evaluated.  Results 
of  the  evaluation  were  then  synthesized  according 
to  topic  and  reported  upon  in  the  manuscript.  In 
some  cases,  previously  unpublished  data  was  also 
incorporated  into  the  individual  chapters.  (See 
W90-02430  thru  W90-02440)  (Author's  abstract) 
W90-02429 


COMPOSITION  AND  FATE  OF  PETROLEUM 
AND  SPILL-TREATING  AGENTS  IN  THE 
MARINE  ENVIRONMENT. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
J.  M.  Neff. 

IN:  Synthesis  of  Effects  of  Oil  on  Marine  Mam- 
mals. Report  No.  MMS  88-0049,  September  1988 
p  1-40,  8  fig,  1  tab,  22  ref. 

Descriptors:  'Fate  of  pollutants,  'Oil  pollution, 
•Marine  environment,  'Path  of  pollutants,  'Water 
pollution  effects,  'Marine  mammals,  'Dispersants, 
Tar,  Otters,  Whales. 

The  chemical  properties  of  oil  ultimately  deter- 
mine its  effects.  Some  compounds  are  actively 
toxic,  and  are  damaging  to  delicate  tissues,  such  as 
eyes,  nasal  cavities  and  other  sensitive  mucus  mem- 
branes. Their  noxious  properties  are  balanced  by 
rapid  dissipation  and  removal  from  the  environ- 
ment. Many  of  the  properties  of  petroleum  and  its 
behavior  and  fate  when  spilled  in  the  marine  envi- 
ronment make  it  likely  that  marine  mammals  will 
come  in  contact  with  oil  in  some  form.  All  marine 
mammals  spend  considerable  time  at  the  surface, 
swimming,  breathing,  feeding,  or  resting,  thereby 
enhancing  the  possibility  of  contact  with  a  surface 
slick,  water-in-oil  emulsion,  or  tar  balls.  Oil  would 
have  less  tendency  to  adhere  to  the  surface  of 
animals  with  relatively  little  or  no  pelage,  such  as 
whales,  dolphins,  manatees,  and  most  seals.  Marine 
mammals  encountering  fresh  oil  are  likely  to  inhale 
volatile  hydrocarbons  evaporating  from  the  sur- 
face slick.  Such  fractions  contain  toxic  monoaro- 
matic  hydrocarbons  (benzene,  toluene,  xylenes) 
and  low  molecular  weight  aliphatics  with  anaesthe- 
tic properties.  Inhalation  of  concentrated  petrole- 
um vapors  may  cause  inflammation  of  and  damage 
to  the  mucus  membranes  of  airways,  lung  conges- 
tion, or  even  pneumonia.  Volatile  hydrocarbons, 
such  as  benzene  and  toluene,  that  are  inhaled  are 
transferred  rapidly  into  the  bloodstream  in  the 
lungs.  Excepting  their  use  to  clean  oil-fouled  sea 
otters,  virtually  nothing  is  known  about  the  effects 
of  oil  dispersants  on  marine  mammals.  By  remov- 
ing spilled  oil  from  the  sea  surface,  dispersants 
obviously  reduce  the  risk  of  contact.  The  oil  re- 
maining would  be  less  sticky,  and  therefore,  less 
likely  to  adhere  to  fur,  skin,  baleen  plates,  or  other 
body  surfaces.  On  the  other  hand,  the  surfactants 
in  dispersants  may  remove  natural  oils  from  marine 
mammal  fur,  thereby  decreasing  its  insulating 
properties.    Cleaning    oiled    beaches    and    rocky 
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The  three  major  kinds  of  pinnipeds  are  the  hair 
seals,  the  otariid  seals  (fur  seals  and  sea  lions)  and 
the  walrus.  Hair  seals,  walruses  and  sea  lions  have 
short  hair  coats,  especially  sparse  in  the  walrus. 
They  are  protected  from  excessive  heat  loss  in  part 
by   a  thick   layer  of  blubber.   Fur  seals,   have  a 
particularly  dense  underfur  to  trap  air  for  insula- 
tion. Both  blubber  and  thick  fur  are  disadvantages 
at  high  temperatures;  with  a  few  notable  excep- 
tions,  pinnipeds  are   found   in   temperate-to-polar 
regions.  A  oil  pollution  effects  should  be  measura- 
ble by  determining  population  changes.  The  large 
populations  and  wide  geographic  distributions  of 
most  pinnipeds  insulate  them  from  extinction  by 
any  conceivable  effect  of  oil  pollution.  However, 
local  populations  may  be  less  secure.  An  empirical 
and  theoretical  literature  is  being  developed  on  the 
subject  of  extinction,  particularly  in  the  context  of 
rare,    localized    populations    or    species    and    the 
design  of  biological  reserves.  A  different  kind  of 
threat   comes   from   the   remote  chance   of  cata- 
strophic  accident   with   direct,   acute   mortalities. 
This  could  be  particularly  serious  in  small,  local- 
ized populations,  already  close  to  the  level  where 
'chance'  might  settle  their  fate.  The  role  of  chance 
in  extinction  has  long  attracted  theoretical  enquiry. 
Clearly,  pollution  can  contribute  to  the  variability 
of  environments  in  which  pinnipeds  live.  There  is 
great  resilience  of  long-lived  species  like  pinnipeds 
to  normal   seasonal  or  other  short-term  fluctua- 
tions. However,  long-term,  lower-amplitude  fluc- 
tuations, whether  natural  or  anthropogenic,  might 
be  more  'attuned'  to  the  life-cycle  characteristics  of 
pinnipeds.  If  it  is  taken  as  a  premise  that  an  oil 
pollution  catastrophe  has  produced  a  large  kill  of 
pinnipeds,  it  is  important  to  consider  the  rate  at 
which  the  population  is  restored  to  its  original 
level.  Indeed,  rate  of  return  to  'normality'  is  often 
an  explicit   component   of  environmental   impact 
statements.  The  rate  of  recovery  depends  on  the 
species  and  circumstances.  Pinnipeds  populations 
could  recover  at  rates  of  7-17%/yr,  provided  they 
were  well  below  equilibrium  levels  before  the  ca- 
tastrophe. Those  closer  to  equilibrium  should  show 
an  enhanced  rate  of  increase  following  substantial 
reduction  of  numbers.  However,  individuals  raised 
under  the  stress  of  overcrowding  may  not  be  capa- 
ble  of   producing    an    immediate    population    re- 
sponse. (See  also  W90-02429)  (Lantz-PTT) 
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Oil  fouling  has  been  implicated  in  the  deaths  of 
pinnipeds,  though  much  of  the  evidence  has  been 
circumstantial.  Large-scale  mortality  has  occurred 
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rarely,  even  after  some  of  the  more  catastrophic 
spills.  In  general,  the  prediction  that  spilled  oil 
would  have  its  greatest  impact  on  young  pinnipeds 
in  cold,  ice-bound  waters  has  been  borne  out  fol- 
lowing the  discharge  of  residual  oil  in  the  Gulf  of 
St.  Lawrence  in  1969.  Pinnipeds  are  not  unduly 
sensitive  to  the  noxious  characteristics  of  oil.  Inci- 
dental ingestion  during  feeding,  exposure  to  vapor 
concentrations  that  might  be  expected  under  natu- 
ral conditions  at  sea,  and  surface  fouling  with 
relatively  fresh  oil  do  not  appear  to  cause  signifi- 
cant distress.  Pinnipeds  trapped  near  the  source  of 
a  spill,  or  forced  to  emerge  in  heavy  accumulations 
of  oil  in  leads  and  around  rookeries  will  undoubt- 
edly exhibit  the  most  severe  effects.  For  fur  seals, 
experimental  studies  indicate  that  surface  fouling 
will  decrease  the  insulative  value  of  the  pelt,  possi- 
bly leading  to  thermal  and  energetic  stress.  Indi- 
viduals of  all  species  and  groups  that  are  compro- 
mised by  pre-existing  disease,  or  stressed  by  pres- 
sures of  an  unfavorable  habitat,  intra-specific  com- 
petition, or  unusual  environmental  conditions  may 
be  the  most  sensitive  to  the  effects  of  oil  exposure. 
(See  also  W90-02429)  (Lantz-PTT) 
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The  order  Cetacea  is  divided  into  two  suborders: 
the  mysticetes  or  baleen  whales  and  the  edonto- 
cetes  or  toothed  whales,  dolphins,  and  porpoises. 
Many  aspects  of  cetacean  behavior,  diet  and  habi- 
tat use  may  lead  them  into  contact  with  spilled  oil. 
Species  that  occur  in  restricted  areas  for  at  least  a 
part  of  their  lives  are  more  likely  to  encounter  oil 
than  those  that  range  widely.  Examples  are  breed- 
ing and  feeding  humpback,  gray,  right,  bowhead, 
and  beluga  whales,  narwhals,  bottlenose  dolphins, 
harbor  porpoises,  and  river  dolphins.  Cetaceans 
with  vast  ranges  may  contact  some  oil  as  they 
move  quickly  through  a  fouled  area,  but  with  little 
potential  for  long-term  exposure.  Cetaceans  that 
feed  either  at  the  surface  or  at  the  bottom  are  more 
likely  to  contact  oil  than  those  that  generally  feed 
m  the  water  column.  These  include  skim-feeding 
right  and  bowhead  whales,  surface-lunging  ror- 
quals, and  the  bottom-feeding  gray  whales.  Harbor 
porpoises  and  some  dolphins  may  contact  oil  at 
times,  when  they  feed  on  flatfish  and  other  bottom- 
dwelling  prey.  Dolphins  that  habitually  force 
schools  of  prey  to  the  surface  may  also  be  at  risk. 
As  a  group,  baleen  whales  appear  to  be  the  most 
vulnerable  in  view  of  low  regulation  sizes  in  some 
(right  and  bowhead),  feeding  strategies  generally, 
and  abundance  on  selected,  restrictive  habitats  for 
feeding  and  reproduction.  Among  the  odontocetes 
of  the  North  American  Continental  Shelf,  restric- 
tive habitat  increases  the  risk  of  exposure  for  belu- 
gas, narwhals,  harbor  porpoises  and  bottlenose  dol- 
phins. For  the  most  part,  other  toothed  whales  and 
dolphins  are  too  mobile  for  oil  to  present  much  of 
a  threat.  (See  also  W90-02429)  (Lantz-PTT) 
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An  oil  spill  at  sea  would  add  an  element  of  risk  to 
the  environment  of  a  whale  or  dolphin.   Fresh 


crude  oil  or  volatile  distillates  release  toxic  vapors 
that  can  damage  sensitive  tissues,  harmful  fractions 
may  be  swallowed  or  consumed  through  contami- 
nated prey,  and  thicker  tarry  substances  with  en- 
trapped debris  linger  at  the  surface,  threatening  to 
plug  the  vital  baleen  and  digestive  apparatus  of 
whales  that  engulf  them.  In  spite  of  numerous  spills 
in   which  cetaceans  have  been   observed  at  sea, 
none  of  these  effects  has  been  detected,  or  record- 
ed at  least  with  any  certainty.  Experimental  evi- 
dence shows  that  dolphins  can  see  oil  at  the  sur- 
face; they  can  also  feel  it,  and  prefer  to  avoid  it. 
Other  cetaceans  seem  to  be  comparably  equipped 
to  detect  oil,  yet  in  the  wild,  whales  and  dolphins 
have  been  observed  swimming  and  feeding  in  its 
presence,  without  apparent  ill  effect.  Unlike  fur- 
bearers,  there  is  no  avenue  for  uncontrolled  heat 
loss  through  fouling  of  the  skin.  Though  encoun- 
ters are  likely,  there  is  no  evidence  that  oil  or  tar 
balls  foul  the  feeding  apparatus  of  baleen  whales, 
and    laboratory    studies    suggest    such    an    effect 
would  be  transient.  On  the  whole,  it  is  quite  im- 
probable that  a  species  or  population  of  cetaceans 
will  be  disabled  by  a  spill  at  sea,  whatever  the 
likelihood   that  one  or  a  few  animals  might  be 
affected  or  even  killed.  Yet,  some  habitats  and, 
therefore,  their  residents,  are  more  vulnerable  than 
others.  The  ice-edge,  refuge  for  bowheads,  nar- 
whals and  beluga  whales,  is  a  riskier  trap  than 
pelagic  waters.  And  coastal  areas  with  bustling  oil 
production  activity  might  see  dolphins  as  the  un- 
witting sentinals  of  a  deteriorating  environment. 
The  stage  is  now  set   for  decisions  to  identify, 
wisely  utilize,  and  monitor  such  habitats.  (See  also 
W90-02429)  (Lantz-PTT) 
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Many  features  of  an  otter's  life  history  may  predis- 
pose it  to  exposure  to  spilled  oil.  They  show  strong 
site  fidelity  within  a  well-defined  range.  Circum- 
stances often  bring  them  together  to  form  loose 
associations,  or  rafts,  sometimes  numbering  a  hun- 
dred or  more  otters.  Thus  there  exists  the  possibili- 
ty that  a  relatively  large  group  of  animals  might  be 
exposed  simultaneously.  The  effect  on  the  popula- 
tion as  a  whole  would  not  necessarily  be  irreversi- 
ble, in  as  much  as  such  rafts  are  composed  mostly 
of  non-breeding  males.  However,  breeding  males 
and  females  which  congregate  in  smaller  groups 
show  even  greater  attachment  to  a  defined  terri- 
tory. Such  animals,  while  vulnerable,  are  also  cru- 
cial to  the  viability  of  the  population.  Particularly 
vulnerable  is  the  newborn  otter  which  is  entirely 
dependent  on  its  mother  during  the  first  few 
months  of  its  life.  It  is  left  unattended  and  virtually 
helpless  at  the  surface  while  the  mother  dives  in 
search  of  food.  The  prey  that  she  seeks  and  may 
retrieve  for  her  pup  are  those  that  accumulate  and 
store  hydrocarbon  residues  from  contaminated 
sediments.  In  typical  otter  fashion,  the  mother  may 
surface  some  distance  from  where  she  submerged, 
perhaps  in  a  kelp  bed  which  has  entrapped  oil. 
Once  contaminated,  an  otter's  normal  preoccupa- 
tion with  grooming  may  become  obsessive,  dis- 
placing other  behaviors,  including  feeding  and 
resting.  Despite  the  effort,  the  otter  has  only  a 
small  chance  of  restoring  the  insulative  value  of  its 
coat.  (See  also  W90-02429)  (Lantz-PTT) 
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Oil  poses  the  greatest  threat  to  marine  mammals 
with  hair  or  fur;  of  these  mammals  the  otter  is 
clearly  the  most  vulnerable.  They  are  small,  highly 
energetic  and  cannot  tolerate  interruptions  in  feed- 
ing. The  dense  hair  coat,  an  ideal  matrix  for  retain- 
ing oil,  must  be  kept  groomed,  and  therefore  free 
of  oil  to  maintain  its  thermal  insulative  value.  One 
that  might  escape  the  consequences  of  ingesting  oil 
while  grooming  a  fouled  coat,  might  later  be  ex- 
posed to  systemic  effects  by  eating  contaminated 
prey.  Their  vulnerability  is  compounded  by  their 
behavior  as  a  group,  which  tends  to  fix  them  in  an 
area,  whether  or  not  it  contains  oil.  An  displace- 
ment, whether  by  their  own  response,  or  through 
well-meaning  intervention,  does  not  necessarily 
guarantee  survival.  (See  also  W90-02429)  (Lantz- 
PTT) 
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Unlike  seals  or  whales,  polar  bears  have  not 
evolved  the  ability  to  stay  underwater  for  pro- 
longed periods.  Nor  have  they  developed  webbing 
between  their  toes  like  sea  otters,  or  other  morpho- 
logical adaptations  typical  of  pinnipeds  or  ceta- 
ceans. Yet  polar  bears  spend  as  much  of  the  year  as 
possible  on  sea  ice,  and  are  completely  dependent 
on  the  sea  for  their  existence.  The  way  in  which  a 
bear  gathers  food,  the  characteristics  of  its  envi- 
ronment, and  its  migratory  behavior  are  all  poten- 
tially capable  of  bringing  it  in  contact  with  spilled 
oil.  The  animal  is  closely  associated  with  ice  floes- 
the  same  type  of  environment  which  entrains,  con- 
centrates, and  moves  surface  oil,  and  retards  its 
degradation  and  elimination.  Polar  bears  share 
with  sea  otters,  the  need  to  maintain  a  pristeen  hair 
coat  as  protection  against  heat  loss.  Consequently, 
exposure  under  any  of  these  conditions  is  likely  to 
be  deleterious.  (See  also  W90-02429)  (Lantz-PTT) 
W90-02437 


PHYSIOLOGIC  AND  TOXICOLOGIC  EF- 
FECTS ON  POLAR  BEARS. 

Ontario  Veterinary  Coll.,  Guelph.  Dept.  of  Pathol- 
ogy. 

D.  J.  St.  Aubin. 

IN:  Synthesis  of  Effects  of  Oil  on  Marine  Mam- 
mals. Report  No.  MMS  88-0049,  September  1988 
p  239-245,  1  fig,  6  ref. 

Descriptors:  'Toxicity,  'Marine  mammals,  'Water 
pollution  effects,  'Polar  bears,  'Oil  pollution, 
Physiological  ecology,  Animal  behavior,  Preda- 
tors. 

More  than  any  other  marine  mammal,  polar  bears 
scavenge  food,  and  are  likely  to  manipulate  and 
consume  an  oil-soaked  seal  or  bird  carcass.  They 
show  no  particular  aversion  to  the  taste  of  oil, 
judging  from  studies  of  their  behavior  in  the  wild. 
This  is  further  supported  by  the  reaction  of  two 
study  bears  when  placed  in  a  holding  cage  previ- 
ously occupied  by  an  oil-fouled  bear.  Both  became 
preoccupied  with  cleaning  their  lightly  soiled 
paws,  then  turned  their  attention  to  the  cage  itself, 
actively  licking  oil  residues  from  the  bars  and 
floor.  For  polar  bears,  the  problems  associated 
with  ingesting  fresh  oil  far  outweigh  the  risks  of 
consuming  trace  amounts  of  petroleum  hydrocar- 
bons in  the  tissues  of  their  prey.  Perhaps  the  most 
important  lesson  from  studies  regarding  the  oiling 
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of  polar  bears  relates  to  the  role  of  stress  in  deter- 
mining the  ultimate  effects  of  oil  exposure.  Taken 
alone,  it  is  conceivable  that  a  500  kg  bear  might 
ingest  a  liter  or  more  of  oil  without  serious  conse 
quences.  Yet,  the  same  quantity  in  an  animal 
stressed  by  inadequate  diet  or  other  unusual  envi- 
ronmental conditions  could  be  fatal.  Seasonal  and 
annual  fluctuations  in  prey  abundance  might  great- 
ly alter  the  condition  of  free-ranging  bears,  making 
them  more  likely  to  seek  contaminated  prey,  and 
predisposing  them  at  such  times  to  the  most  severe 
consequences  of  oil  exposure.  (See  also  W90- 
02429)  (Lantz-PTT) 
W90-02438 


OIL  EFFECTS  ON  MANATEES:  EVALUATING 
THE  RISKS. 

Ontario  Veterinary  Coll.,  Guelph.  Dept.  of  Pathol- 
ogy- 

D.  J.  St.  Aubin,  and  V.  Lounsbury. 
IN:  Synthesis  of  Effects  of  Oil  on  Marine  Mam- 
mals. Report  No.  MMS  88-0049,  September  1988. 
p  246-258,  1  fig,  1  tab,  37  ref. 

Descriptors:  *Water  pollution  effects,  *Oil  pollu- 
tion, *Marine  mammals,  Manatees,  Literature 
review,  Ecological  effects,  Environmental  effects. 
Animal  behavior,  Tar. 

Unique  anatomical  and  physiological  traits  distin- 
guish manatees  from  other  marine  mammals,  as 
does  their  herbivorous  diet.  Like  cetaceans,  they 
are  considered  to  be  wholly  aquatic,  though  they 
may  emerge  from  water  to  browse  on  vegetation 
just  aoove  the  shoreline.  Manatees  concentrate 
their  activities  in  relatively  shallow  water,  and 
often  rest  at  or  just  below  the  surface,  behaviors 
that  would  bring  them  into  contact  with  spilled  oil. 
As  in  other  marine  groups,  it  is  presumed  that 
exposure  to  petroleum  would  irritate  eyes  and  sen- 
sitive mucus  membranes.  Their  pelage  is  limited  to 
sparse  sinus  hairs  which  may  have  some  role  in 
cutaneous  perception.  Coating  of  these  structures 
with  oil  would  not  likely  result  in  significant  im- 
pairment, to  a  degree  that  would  overshadow  the 
more  realistic  threat  of  irritated  eyes  and  lungs. 
Judging  from  their  relatively  non-selective  feeding 
habits,  it  is  not  inconceivable  that  manatees  might 
consume  tar  balls  along  with  their  normal  diet. 
Despite  the  many  opportunities  for  manatees  to 
encounter  tar,  such  occurrences  are  reported 
rarely.  A  manatee  might  also  ingest  fresh  petrole- 
um which  some  have  suggested,  might  interfere 
with  the  secretary  activity  of  their  unique  gastric 
glands  or  harm  intestinal  flora  vital  to  digestion. 
Whether  the  long  retention  time  of  ingested  vege- 
tation in  the  gut  would  increase  the  extent  of 
hydrocarbon  absorption  is  another  matter  for  spec- 
ulation. The  need  for  manatee  to  occupy  some- 
what restricted  habitats,  places  them  in  a  potential- 
ly vulnerable  position,  particularly  during  winter. 
Oil  spills  or  any  other  environmental  perturbation 
within  the  confines  of  preferred  river  systems  and 
canals  would  likely  endanger  the  local  population. 
Those  able  to  escape  such  an  area  might  be  forced 
into  colder  waters,  where  thermal  stress  could 
complicate  the  effects  of  even  brief  exposure  to  oil. 
During  summer,  displacement  would  be  less  detri- 
mental since  manatees  are  accustomed  to  exploit- 
ing alternative  feeding  areas  as  they  deplete  local 
vegetation.  This  scenario  is  not  one  likely  to  be 
associated  with  offshore  production  or  transporta- 
tion of  petroleum.  The  greater  risk  is  from  coastal 
accidents  involving  fuel  barges  or  marine  storage 
tanks.  Yet  their  impact  would  be  localized,  and 
therefore  could  not  endanger  a  large  segment  of 
the  population.  (See  also  W90-02429)  (Lantz-PTT) 
W90-02439 


EFFECTS  OF  OIL  ON  MARINE  MAMMAL 
POPULATIONS:  RESULTS  OF  MODEL  SIMU- 
LATIONS. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
J.  M.  Neff. 

IN:  Synthesis  of  Effects  of  Oil  on  Marine  Mam- 
mals. Report  No.  MMS  88-0049,  September  1988. 
p  259-284,  5  fig,  3  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Marine 
mammals,  *Oil  pollution,  Population  dynamics, 
Ecological     effects,     Oil     spills,     Model     studies. 


Whales,  Manatees,  Seals,  Cetaceans,  Physiological 
ecology,  Dolphins. 

Over  the  last  several  years,  a  large  number  of 
computer  models  have  been  developed  and  evalu- 
ated to  predict  the  trajectory  and  fate  of  oil  spilled 
in  the  marine  environment.  There  have  been  many 
attempts  to  model  the  population  dynamics  and 
behavior  of  marine  mammals.  Some  attempts  have 
been  made  to  combine  these  two  types  of  models 
to  predict  the  risk  and  effects  of  oil  exposure  to 
these  species.  Three  examples  of  these  oil  spill/ 
marine  mammal  risk  analysis  models  are  presented 
These  modeling  efforts  indicate  the  possible  fre- 
quency with  which  marine  mammals  will  encoun- 
ter oil  under  different  spill  conditions.  A  fractional 
mortality  of  the  oil  impacted  pinnipeds,  but  not 
cetaceans,  was  inferred.  These  inferred  mortalities 
provided  the  basis  for  predicting  the  impacts  of  oil 
on  different  pinniped  populations,  and  the  time 
required  for  the  population  to  recover.  Limited 
data  from  field  observations  indicate  that  the  simu- 
lated mortalities  due  to  contact  with  spilled  oil 
probably  are  gross  overestimates.  The  models  pre- 
dict that  pinniped  mortalities  due  to  encounters 
with  oil  spills  range  from  0  to  34%  of  the  popula- 
tions. If  mortality  is  significant,  time  required  for 
recovery  ranges  from  1  to  about  50  years.  Pin- 
nipeds are  most  vulnerable  when  they  are  massed 
on  rookeries  for  pupping.  In  the  few  simulations 
involving  cetaceans,  instances  in  which  whales  and 
dolphins  encountered  the  oil  were  rare  and  re- 
stricted to  small  fractions  of  the  populations.  No 
effects  of  such  encounters  were  inferred.  Effects 
are  likely  to  be  minimal  unless  the  contact  with  oil 
is  extensive  and  repeated.  (See  also  W90-02429) 
(Lantz-PTT) 
W90-02440 


5D.  Waste  Treatment  Processes 


CHANGES  IN  LIGNIN  DURING  DIFFUSED 
AIR  ACTIVATED  SLUDGE  TREATMENT  OF 
KRAFT  EFFLUENTS. 

Centro  de  Estudios  e  Investigaciones  Tecnicas  de 
Guipuzcoa,  San  Sebastian  (Spain).  Dept.  of  Envi- 
ronmental Studies. 

L.  Larrea,  C.  F.  Forster,  and  D.  Mele. 
Water  Research  WATRAG,  Vol.  23,   No.  9,  p 
1073-1080,  1989.  10  fig,  2  tab,  18  ref. 

Descriptors:  *Pulp  wastes,  *Wastewater  treatment, 
'Activated  sludge  process,  *Lignin,  'Chemical 
oxygen  demand,  Diffused  air  process,  Aeration, 
Filtration,  Polycondensation-adsorption,  Color, 
Biochemical  oxidation. 

Diffused  aeration  experiments  were  carried  out  at 
21  C  in  batch  reactors  containing  a  diluted  Kraft 
black  liquor  in  the  presence  of  an  acclimatized  seed 
of  activated  sludge.  The  experiments  were  per- 
formed varying  the  aeration  intensity  and  filterable 
COD,  and  lignin  and  color  variations  with  time 
were  determined  in  the  course  of  the  experiments. 
It  was  observed  that  filterable  lignin  (as  absorbance 
at  280  nm)  and  COD  decreased  rapidly  during  the 
first  2  days.  The  magnitudes  of  the  final  reduction 
of  both  parameters  were  linearly  related  and  in- 
creased with  aeration  intensity.  The  lignin  reduc- 
tion was  attributed  to  a  mechanism  of  polyconden- 
sation-adsorption of  some  lignin  structures.  COD 
reduction  was  additionally  caused  by  the  biodegra- 
dation  of  cellulosic  derivatives  and  the  biochemical 
oxidation  of  some  functional  groups  of  the  lignin. 
These  mechanisms  promoted  a  COD  reduction  of 
31%  of  the  initial  COD,  which  was  independent  of 
the  aeration  intensity.  Filterable  color  reductions 
were  found  to  be  lower  than  those  expected  on  the 
basis  of  filterable  lignin  reductions  obtained  by  the 
polycondensation-adsorption  mechanism.  It  was 
concluded  that  during  diffused  aeration  activated 
sludge  treatment  of  diluted  Kraft  black  liquor,  a 
mechanism  of  filterable  color  removal  by  polycon- 
densation-adsorption of  lignin  structures  could  take 
place  simultaneously  with  a  mechanism  of  filter- 
able color  formation  due  to  the  biochemical  oxida- 
tion of  some  functional  groups  of  the  lignin.  (Au- 
thor's abstract) 
W90-02004 


KIM  IK  ANAIVSIS  OF  AIRAIhli  SI  IB- 
MERGED  FIXED-FILM  CASFF)  BIOBEAC- 
TOR& 

Kuwait  Univ.,  Safat.  Dept  of  Civil  Engineering 
M.  F.  Hamoda. 

Water  Research  WATRAG,  Vol  23,  No.  9,  p 
1147-1154,  1989  8  fig,  1  tab,  26  ref.  State  of 
Kuwait  Research  Project  EPC  002 

Descriptors  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Aeration,  Mathematical 
models,  Monod  growth  kinetics,  Retention  time, 
Chemical  oxygen  demand.  Organic  wastes 

Performance  data  from  the  four-stage,  aerated  sub- 
merged fixed-film  reactor  treating  a  synthetic  car- 
bonaceous wastewater  showed  that  the  specific 
substrate  removal  rate  is  a  hyperbolic  function  of 
removal  in  the  first  stage  but  first-order  kinetics 
were  more  applicable  in  the  later  stages  where 
substrate  concentration  is  low.  A  steady-state 
mathematical  model  with  substrate-limiting  phe- 
nomena based  on  Monod  growth  kinetics  can  suc- 
cessfully describe  reactor  performance  and  biomass 
growth.  Solids  retention  time  was  found  to  be  a 
function  of  hydraulic  retention  time  and  organic 
loading  rate  with  the  incorporation  of  a  washout 
factor.  The  application  of  the  model  in  the  step 
increase  of  the  influent  COD  concentration  or  the 
step  increase  of  the  influent  flow  rate  was  verified 
experimentally  for  all  disturbances.  The  reactor 
showed  a  moderate  response  to  disturbances  of  up 
to  50%  step-increase  in  influence  organic  strength 
or  flow  rate.  Reactor  performance  was  fairly  stable 
under  these  disturbances.  (Author's  abstract) 
W90-02012 


ADSORPTION  OF  HEAVY  METAL  IONS  ON 
CARBONACEOUS  MATERIAL  DEVELOPED 
FROM  THE  WASTE  SLURRY  GENERATED  IN 
LOCAL  FERTILIZER  PLANTS. 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 

S.  K.  Srivastava,  R.  Tyagi,  and  N.  Pant. 

Water  Research  WATRAG,  Vol.   23,  No.  9,  p 

1161-1165,  1989.  6  fig,  7  tab,  8  ref. 

Descriptors:  'Waste  disposal,  'Heavy  metals, 
'Metal  complexes,  'Adsorption,  'Industrial 
wastes,  Fertilizers,  India,  Chromium,  Mercury, 
Lead,  Copper,  Molybdenum,  Cadmium,  Nickel, 
Cobalt,  Zinc,  Metal-finishing  wastes. 

The  waste  slurry  generated  in  fertilizer  plants  in 
India  has  been  converted  into  a  cheap  carbona- 
ceous adsorbent  material.  A  number  of  test  tubes 
containing  equal  volumes  of  metal  ion  solution  of 
varying  concentrations  were  maintained  at  desired 
pH  and  temperature.  Equal  amounts  (0.01  g)  of 
activated  carbon  were  introduced  into  each  tube 
and  stirred  intermittently.  Solutions  were  separated 
by  centrifugation  and  the  uptake  of  metal  ions  was 
calculated  by  the  difference  in  their  initial  and  final 
concentrations.  This  product  exhibits  a  good  ad- 
sorption potential  for  chromium,  mercury,  and 
lead,  significant  uptake  of  copper  and  molybdenum 
but  is  a  poor  scavenger  for  cadmium,  nickel, 
cobalt,  and  zinc.  Isotherms  have  been  used  to 
obtain  the  thermodynamic  parameters  of  the  proc- 
ess. Some  column  studies  have  also  been  per- 
formed with  a  view  to  recovering  the  metal  ions 
and  have  an  in  situ  chemical  regeneration  of  the 
adsorbent  material.  This  method  can  be  used  for 
the  treatment  of  metal  plating  as  well  as  metallur- 
gical waste  effluent.  (Author's  abstract) 
W90-02014 


31P-NMR  SPECTROSCOPY  CHARACTERIZA- 
TION OF  POLYPHOSPHATES  IN  ACTIVATED 
SLUDGE  EXHIBITING  ENHANCED  PHOS- 
PHORUS REMOVAL. 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
W.  E.  Hill,  L.  D.  Benefield,  and  S.  R.  Jing. 
Water  Research   WATRAG,   Vol.   23,   No.   9,  p 
1177-1181,  1989.  10  fig,  2  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Polyphosphates,  'Phosphorus  re- 
moval, Metal  complexes,  Sonication.  Hypochlo- 
rite, Cytoplasm,  Periplasmic  space,  Enzymatic 
degradation,  Transport,  Nucleic  acids. 
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31P-NMR  spectroscopy  was  employed  to  investi- 
gate the  characteristics  of  polyphosphates  found  in 
activated  sludge  exhibiting  enhanced  phosphorus 
removal.  Sonication  and  EDTA  treatment  of  this 
sludge  indicate  that  part  of  the  polyphosphates 
accumulated  are  located  outside  the  cytoplasmic 
membrane  and  are  complexed  with  metal  cations. 
These  polyphosphates  along  with  polyphospha- 
tases are  bound  to  the  cell  wall  and/or  the  cyto- 
plasmic membrane.  Definitive  evidence  indicates 
that  polyphosphate  degradation  is  controlled  by 
these  immobilized  polyphosphatases.  Hypochlorite 
treatment  of  poly-P  activated  sludge  produced  two 
well  resolved  peaks  in  the  polyphosphate  region. 
No  definitive  explanation  for  the  split  signal  can  be 
provided.  However,  it  is  possible  that  it  is  a  result 
of  cell-bound  polyphosphates  located  both  in  the 
periplasmic  space  and  in  the  cytoplasm.  The  results 
also  suggest  that  a  portion  of  the  inorganic  phos- 
phate released  through  enzymatic  degradation  of 
the  polyphosphate  may  be  involved  in  the  trans- 
port of  readily  degradable  organic  material  across 
the  cytoplasmic  membrane.  It  may  be  this  pool 
which  provides  phosphorus  for  the  synthesis  of 
biochemical  compounds  such  as  nucleic  acids.  (Au- 
thor's abstract) 
W90-02016 


UK  STATE-OF-THE-ART:  SEWERAGE  REHA- 
BILITATION. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

D.  Clegg,  A.  R.  Eadon,  and  D.  Fiddes. 
Water  Science  and  Technology  WSTED4,  Vol 
21,  No.  10/11,  p  1101-1112,  1989.  2  fig,  4  tab,  11 
ref. 

Descriptors:  *Sewer  systems,  *Management  plan- 
ning, *Sewers,  *  Rehabilitation,  Water  quality, 
England,  Hydraulics,  Economic  aspects. 

The  problems  which  led  to  concern  over  the  state 
of  sewers  within  the  UK  in  the  1970s  are  described 
together  with  the  strategies  and  methodologies 
which  were  developed  to  allow  cost-effective  re- 
habilitation. Problems  included  a  high  proportion 
of  old  sewers  with  a  history  of  expensive  and 
disruptive  sewer  collapses,  property  flooding,  and 
excessive  storm  sewage  discharges  to  receiving 
streams.  The  new  philosophy  is  to  retain  where 
practicable  the  existing  pipework  by  optimizing 
network  performance  and  hence  avoid  wholesale 
sewer  replacement.  Also  the  detailed  investigations 
would  be  confined  to  the  core  of  the  system-the 
critical  or  strategic  sewers-where  the  conse- 
quences of  structural  failure  were  most  expensive 
and  where  the  major  flooding  problems  were  con- 
centrated. The  strategy  for  the  remainder-the  bulk 
of  the  system  of  non-critical  sewers-could  safely 
remain  one  of  reaction  to  failure  as  in  the  past.  This 
approach  is  illustrated  by  reference  to  practice  in 
two  regional  water  authorities-North  West  Water 
and  Severn  Trent  Water.  Considerable  benefits 
have  accrued  from  considering  entire  pipework 
systems  and  dealing  concurrently  with  structural 
hydraulic  and  water  quality  problems.  Effort  in  the 
future  will  concentrate  on  refining  the  existing 
methodology  and  improving  business  management 
by  developing  better  measures  of  levels  of  service 
and  information  systems.  (Author's  abstract) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


SYSTEM  IDENTIFICATION  AND  CONTROL 
OF  THE  ACTIVATED  SLUDGE  PROCESS  BY 
USE  OF  A  STATISTICAL  MODEL. 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

M.  Hiraoka,  and  K.  Tsumura. 

Water  Science  and  Technology  WSTED4    Vol 

21,  No.  10/11,  p  1161-1172,  1989.  9  fig,  1  tab,' 5  ref 

Descriptors:        *Activated        sludge        process, 
Wastewater    treatment,    "Biological    wastewater 
treatment,  "Control  systems,  Data  acquisition,  Sta- 
tistical models,  Pilot  plants. 

A.  hierarchical  control  system  for  the  activated 
sludge  system  was  developed  which  consists  of  an 
upper  level  system  controlling  long-term  seasonal 
variations,  a  control  system  of  intermediate  level 
aiming  at  optimization  of  the  process  and  a  control 


system  of  lower  level  controlling  diurnal  changes 
or  hourly  fluctuations.  A  control  system  using  a 
multivariate  statistical  model  is  one  of  the  most 
appropriate  control  systems  based  on  modern  con- 
trol theory  for  applying  the  lower  level  control  of 
the  activated  sludge  process.  The  optimum  control 
system  (which  controls  the  air-flow  rate,  return 
sludge-flow  rate,  and  the  waste  sludge-flow  rate) 
was  designed  according  to  the  following  sequence 
of  steps.  First,  an  autoregressive  (AR)  model  was 
transformed  into  a  state-space  representation. 
Then,  a  proper  evaluation  function  is  set  up,  and 
the  feedback  gain  (G)  was  calculated  so  as  to 
minimize  the  evaluation  function.  Using  G,  control 
was  simulated  to  estimate  the  effect  of  control.  If 
the  effect  was  thought  to  be  insufficient,  the  eval- 
uation function  was  modified,  and  the  calculation 
of  G  and  the  simulation  of  control  were  conducted 
again  to  get  a  proper  value  of  G.  A  system  identifi- 
cation and  control  experiment  was  then  conducted 
in  a  pilot  plant,  and  the  activated  sludge  process 
control  method  using  an  AR  model  was  examined. 
As  a  result,  the  system  variables  and  data  sampling 
interval  for  application  of  the  AR  model  were 
determined.  Moreover,  from  the  prepared  model, 
the  influence  of  each  of  the  manipulated  variables 
on  the  controlled  variables  was  clarified.  From  the 
control  experiment,  it  was  verified  that  the  AR 
model  can  be  used  as  the  control  model  for  the 
activated-sludge  process.  (Sand-PTT) 
W90-02057 


CONTROL  OBJECTIVES  AND  THE  MODEL- 
LING  OF   MLSS   IN   OXIDATION   DITCHES. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

M.  Von  Sperling,  and  J.  P.  Lumbers. 

Water  Science  and  Technology  WSTED4    Vol 

21,   No.    10/11,   p    1173-1183,    1989.   6  fig,   5   ref. 

Descriptors:  "Activated  sludge  process, 
"Wastewater  treatment,  "Biological  wastewater 
treatment,  "Mixed  liquor  solids,  "Oxidation 
ditches,  "Control  systems,  Suspended  solids,  Dis- 
solved oxygen,  Ammonia,  Biological  oxygen 
demand,  Mathematical  modeling. 

In  order  to  determine  the  role  of  the  adequate 
control  of  the  mixed  liquor  suspended  solids 
(MLSS)  in  the  overall  performance  of  oxidation 
ditches,  a  dynamic  model,  developed  principally 
for  the  control  of  MLSS  in  the  short  term  incorpo- 
rating diurnal  variations,  was  employed.  The  pre- 
dicted model  states  are  MLSS,  return  sludge  sus- 
pended solids,  dissolved  oxygen,  ammonia,  sludge 
blanket  height,  effluent  suspended  solids  and  efflu- 
ent BOD  and  the  forcing  functions  are  influent 
flow,  suspended  solids  and  ammonia.  The  simpli- 
fied nature  of  the  model  makes  it  suitable  for  real 
time  control  purposes  with  the  input  variables 
being  measurable  on  a  continuous  basis.  The  fol- 
lowing simplifications  were  found  to  be  acceptable: 
(1)  Biomass  growth  can  be  regarded  as  constant 
and  has  little  influence  on  the  prediction  of  MLSS 
in  a  particular  plant.  MLSS  variations  are  mainly 
dependent  upon  transport  terms  rather  than  reac- 
tion terms.  (2)  the  effluent  BOD  is  mainly  associat- 
ed with  suspended  solids.  The  soluble  fraction  is 
negligible  and  hence  need  not  be  modeled.  (3) 
Since  practically  all  influent  BOD  is  oxidized  in 
the  reactor,  the  calculation  of  the  oxygen  demand 
can  be  simplified  by  basing  this  on  the  influent 
BOD  load  so  that  kinetic  modeling  of  BOD  re- 
moval is  not  required.  The  initial  calibration  and 
validation  used  data  collected  from  a  full-scale 
plant  and  gave  satisfactory  results  for  short-term 
predictions  with  good  indications  that  the  model  is 
also    valid    for    longer-term    applications.    (Sand- 
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SIMULTANEOUS  DO  CONTROL  AND  RESPI- 
RATION ESTIMATION. 

Lund  Univ.  (Sweden).  Dept.  of  Automatic  Con- 
trol. 

U.  Holmberg,  G.  Olsson,  and  B.  Andersson. 
Water  Science  and  Technology  WSTED4    Vol 
21,  No.   10/11,  p   1185-1195,   1989.  6  fig,   11   ref. 

Descriptors:         "Activated         sludge         process, 
"Wastewater    treatment,    "Biological    wastewater 


treatment,  Dissolved  oxygen,  Oxygen  uptake,  Res- 
piration, Control  systems. 

The  oxygen  uptake  rate  (or  respiration)  is  a  crucial 
variable  in  the  operation  of  an  activated  sludge 
plant.  A  method  was  developed  and  tried  in  full 
scale  to  estimate  the  respiration  while  controlling 
the  dissolved  oxygen  (DO).  The  strategy  allows  a 
simultaneous  tracking  of  the  respiration  rate  and 
the  oxygen  transfer  rate.  This  has  not  been  possible 
to  do  in  earlier  methods.  The  control  strategy  is 
dual  in  the  sense  that  the  control  signal,  the  air 
flow  rate,  is  used  both  to  control  the  DO  concen- 
tration and  to  excite  the  DO  dynamics  sufficiently 
to  allow  the  parameters  to  be  estimated.  The  exci- 
tation is  introduced  automatically  by  a  relay  feed- 
back resulting  in  an  oscillation  of  the  DO  around 
its  setpoint.  Tuning  of  the  relay  gain  makes  a  good 
compromise  between  fast  tracking  and  accurate 
control.  The  dual  controller  and  estimator  was 
tested  during  a  limited  series  of  experiments  in  full 
scale  at  the  Malmo  Sewage  works  in  Sweden. 
Each  of  two  experiments  lasted  about  three  days. 
One  experiment  showed  the  expected  low  load 
during  the  weekend,  while  the  second  one  showed 
the  daily  variation  in  the  respiration  rate  during 
work  days.  If  more  measurements  along  the  basin 
are  used,  the  dual  control  algorithm  can  be  ex- 
tended to  estimate  the  respiration  rate  profile 
(Sand-PTT) 
W90-02059 


DISSOLVED  OXYGEN  CONTROL  AND 
OXYGEN  UTILIZATION  RATE  ESTIMATION- 
EXTENSION  OF  THE  HOLMBERG/OLSSON 
METHOD. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 

S.  M.  Bocken,  M.  Braae,  and  P.  L.  Dold. 
Water  Science  and  Technology  WSTED4    Vol 
21,  No.   10/11,  p  1197-1208,   1989.   11  fig,  12  ref. 

Descriptors:  "Activated  sludge  process, 
"Wastewater  treatment,  "Biological  wastewater 
treatment,  Dissolved  oxygen,  Oxygen  uptake,  Res- 
piration, Control  systems,  Holmberg/Olsson 
method. 

The   Holmberg/Olsson   method   for  simultaneous 
adaptive  dissolved  oxygen  control  and  oxygen  uti- 
lization rate  estimation  in  the  diffused  air  activated 
sludge  process  was  evaluated.  Small  offsets  in  the 
parameter  estimates  occur  because  the  Q/V  term 
(Q  =  flow  rate  of  stream  entering/leaving  reactor 
and  V  =  reactor  volume)  is  not  included  in  the 
estimator  model.  Significant  offsets  may  occur  as  a 
result  of  assumptions  regarding  the  oxygen  transfer 
coefficient/air  flow  rate  relationship.  The  follow- 
ing conclusions  may  be  drawn  from  the  results  of 
the  evaluation  of  Holmberg's  method  for  simulta- 
neous dissolved  oxygen  control  and  parameter  esti- 
mation: (1)  Conditions  encountered  at  the  end  of 
an  aeration  train,  where  the  alpha  (related  to  the 
oxygen  transfer  rate)  and  OUR  oxygen  utilization 
rate)  parameters  of  the  real  process  are  near  con- 
stant, indicated  that  under  such  conditions  Holm- 
berg's estimator  converged   rapidly  and  without 
offset  to  the  true  parameter  values;  (2)  simulations 
were   conducted   in   which   the   alpha  and   OUR 
parameters  of  the  real  process  were  assumed  to 
vary  in  a  sinusoidal  fashion;  the  amplitude  of  the 
OUR  fluctuation  was  similar  to  that  encountered  in 
practice  at  the  head  of  an  aeration  train;  (3)  simula- 
tions in  which  the  sampling  interval  ranged  from  1 
to  10  minutes  demonstrated  that  Holmberg's  zero- 
order  and   first-order  parameter  estimation  tech- 
niques yield  virtually  indistinguishable  parameter 
estimates  and  DO  control  for  typical  conditions; 
and   (4)   Holmberg's  estimator  assumes  the  flow 
term  of  the  real  process  DO  mass  balance  to  be 
negligible;  if  the  flow  term  is  included  in  simula- 
tion of  the  real  process,  but  excluded  from  the 
estimator  model,  offsets  occur  in  the  values  of  the 
parameter   estimates.    In   all   cases   the   dissolved 
oxygen  control  was  effective.  (Sand-PTT) 
W90-02060 


OXIDATION-REDUCTION  POTENTIAL  (ORP) 
REGULATION  AS  A  WAY  TO  OPTIMIZE  AER- 
ATION AND  C,  N  AND  P  REMOVAL:  EXPERI- 
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a. 


MENTAL  BASIS  AND  VARIOUS  FULL-SCALE 

EXAMPLES. 

Compagnie   Generate   des   Eaux,   Paris  (France). 

J.  Charpentier,  H.  Godart,  G.  Martin,  and  Y. 

Mongo. 

Water  Science  and  Technology   WSTED4,   Vol. 

21,  No.  10/11,  p  1209-1223,  1989.  14  fig,  6  tab,  9 

ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  'Phosphorus  removal,  'Aeration,  'Oxi- 
dation-reduction potential,  Dissolved  oxygen, 
Carbon,   Nitrogen,   Energy   savings,   Pilot   plants. 

The  control  of  aeration  by  measuring  the  oxidation 
reduction  potential  (ORP)  of  activated  sludge, 
conducted  at  the  YFFINIAC  (West  of  France) 
sewage  plant  in  1983,  showed  this  type  of  regula- 
tion to  be  attractive  in  that  it  can  optimize  energy 
costs  and  perfect  the  removal  of  carbonaceous  and 
nitrogenous  pollutants.  From  a  practical  point  of 
view,  this  new,  inexpensive  means  of  regulation 
has  moreover  proved  easier  to  implement  than  the 
method  based  on  measuring  dissolved  oxygen 
(DO).  Before  implementing  this  process,  a  pilot 
study  was  undertaken  to  make  more  accurate  the 
ORP  values  for  activated  sludge  that  must  be 
observed  in  order  to  achieve  the  satisfactory  re- 
moval of  carbonaceous  and  nitrogen  pollutants. 
The  ORP  readings  revealed  points  of  inflection 
that  can  be  used  for  regulation  purposes.  These 
have  been  related  to  the  disappearance  either  of 
the  ammonia  or  the  nitrates  with  release  of  phos- 
phates. The  experience  gained  with  7  ORP  regulat- 
ing systems,  most  of  them  in  operation  for  several 
years,  and  installed  in  works  with  vastly  different 
characteristics,  shows  that  the  range  of  ORP 
values  used  corresponds  to  the  pilot-scale  experi- 
ments. It  also  shows  the  attractive  features  of  the 
ORP  signal,  compared  with  that  of  DO,  when  used 
for  the  regulation  and  interpretation  of  the  phe- 
nomena involved  in  the  biological  treatment.  This 
type  of  regulation  leads  to  improvements  in  the 
annual  electricity  balance  and  has  proved  to  be 
compatible  with  a  programmed  shutdown  of  the 
aerators  during  the  winter  peak  hours  when  the 
tariff  per  kWh  is  particularly  expensive.  The  diver- 
sity of  experiments  on  site  has  largely  contributed 
towards  the  definition  of  those  practical  methods 
upon  which  depends  the  success  of  the  system. 
(Author's  abstract) 
W90-02061 


PROCESS  IMPROVEMENT  BY  COMPUTER- 
AIDED  LOAD  SMOOTHING  IN  ACTIVATED 
SLUDGE  TREATMENT. 

Portsmouth  Polytechnic  (England).  Dept.  of  Elec- 
trical and  Electronic  Engineering. 
G.  Haghdy,  and  P.  Helliwell. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  10/11,  p  1225-1237,  1989.  8  fig,  2  tab,  13 
ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Control  systems,  'Load  smoothing, 
Pilot  plants,  Energy  consumption,  Load  smooth- 
ing, Model  studies. 

The  benefits  obtainable  from  smoothing  flow  and 
load  to  conventional  activated  sludge  treatment 
units  were  examined  in  a  large  twin-stream  pilot 
plant.  Forecasting  flow  and  load  using  ARIMA 
(Auto-Regressive  Moving  Average)  models  was 
found  to  lead  to:  (1)  very  marked  improvement  in 
effluent  quality,  particularly  in  concentration  and 
load  of  ammonia,  resulting  from  load  smoothing  of 
feed  to  a  large  pilot  scale  activated-sludge  treat- 
ment plant  and  (2)  Reduction  in  energy  consump- 
tion by  25%  while  still  maintaining  much  im- 
proved effluent  quality.  The  use  of  flow  and  load 
forecasting  allowed  reduction  in  the  volume  of 
storage  needed  to  achieve  load  smoothing  and 
ARIMA-type  models  were  found  suitable  for  flow 
and  load  forecasting.  (Sand-PTT) 
W90-02062 


APPLICATION  OF  ICA  IN  SEWAGE  TREAT- 
MENT: WITNEY  EVALUATION  AND  DEMON- 
STRATION FACILITY  (EDF). 


Water  Research  Centre,  Stevenage  (England) 

A.  J.  Butwell,  i  M.  Burns,  R.  S.  Fielden,  and  M.  J 

Berry. 

Water  Science  and  Technology   WSTED4,   Vol 

21,  No.  10/11,  p  1239-1248,  1989.  4  fig,  1  tab,  10 

ref. 

Descriptors:  'Instrumentation,  'Wastewater  treat- 
ment, 'Control  systems,  'Automation,  England, 
Management  systems,  Monitoring,  Computers,  Op- 
erating costs. 

The  Witney  Sewage  Treatment  Works  of  Thames 
Water  has  been  established  as  the  Evaluation  and 
Demonstration  Facility  (EDF)  for  instrumentation, 
control  and  automation  in  sewage  treatment.  The 
objectives  of  the  process  related  EDF  program 
have  included  demonstration  of  the  viability  of 
computer-based  process  management  systems,  the 
investigation  of  the  interactions  of  processes  and 
the  development  of  methods  for  their  optimization. 
Evaluation  of  the  process  monitoring  instrumenta- 
tion has  demonstrated  that  while  severe  shortcom- 
ings still  exist  in  some  areas  reliable  process  auto- 
mation can  be  achieved.  Successful  routine  oper- 
ation of  the  Whitney  plant  has  been  maintained  by 
the  automatic  control  system  and  a  detailed  assess- 
ment of  the  main  control  functions  has  shown 
benefits  which  include  cost  savings,  more  accurate 
control  and  early  warning  of  equipment  failure. 
Progress  has  also  been  made  in  the  modelling  both 
of  process  performance  and  of  operating  costs. 
This  work  will  lead  to  the  development  of  soft- 
ware tools  to  aid  process  management  and  to 
enable  process  optimization.  (Author's  abstract) 
W90-02063 


COMPARISON  OF  SEVERAL  CONTROL  AL- 
GORITHMS FOR  ACTIVATED  SLUDGE 
WASTE  RATE. 

Stevens  Inst,  of  Tech.,   Hoboken,   NJ.   Dept.  of 

Civil  and  Ocean  Engineering. 

D.  A.  Vaccari,  and  C.  Christodoulatos. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  10/11,  p  1249-1260,  1989.  3  fig,  1  tab,  14 

ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Control  systems,  Algorithms,  Bio- 
chemical oxygen  demand,  Simulation  analysis, 
Computer  models. 

Several  algorithms  for  the  control  of  the  waste 
flow  rate  of  the  activated  sludge  process  were 
compared  by  computer  simulation.  The  algorithms 
included:  constant  waste  flow  rate;  constant  pro- 
portion of  the  mass;  proportional-integral-deriva- 
tive (PID)  control  of  the  dynamic  sludge  age 
(DSA);  PID  control  of  mass  inventory;  and  feed- 
forward ratio  control  based  on  BOD  loading.  The 
study  examined  the  effect  of  each  algorithm  on 
variability  in  DSA,  biomass,  and  the  food-to- 
microorganism  (F/M)  ratio.  PID  control  of  DSA 
minimized  variability  in  sludge  age;  PID  control  of 
biomass  minimized  variability  in  biomass;  and  con- 
stant flow  rate  minimized  variability  in  F/M  ratio 
when  mixed  liquor  was  wasted;  when  return 
sludge  was  wasted  then  constant  proportion  wast- 
ing was  significantly  better  than  constant  flow 
wasting  in  terms  of  sludge  age  variability.  Until  the 
relationship  between  sludge  age,  F/M  and  biomass 
and  effluent  quality  in  an  unsteady-state  process  is 
better  understood,  a  conservative  control  strategy 
is  recommended:  plants  that  waste  mixed  liquor 
should  use  constant  flow  wasting;  those  that  waste 
return  sludge  should  use  constant  proportion  wast- 
ing. (Author's  abstract) 
W90-02064 


AUTOMATION  OF  BATCH  WASTEWATER 
TREATMENT  SYSTEMS  USING  PROGRAM- 
MABLE LOGIC  CONTROLLERS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  E.  Alleman,  M.  W.  Sweeny,  and  D.  M.  Kamber. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.   10/11,  p  1271-1282,   1989.  5  fig,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,   'Automation,   'Control   systems,   Batch 


Disinfection       I  -iltiation.      Monitoring, 
Computers. 

Total  automated  process  control  of  a  lull-scale 
wastewater  treatment  facility  was  successfully 
achieved  using  a  programmable  logic  controller 
Ilns  facility  includes  3  sequencing  batch  reactors, 
3  downflow  pressure  filters,  arid  2  ultraviolet  disin- 
fection units.  The  control  system  routinely  manipu- 
lates 68  equipment  items  within  the  plant,  as  well 
as  continuously  monitoring  the  operational  status 
of  all  such  equipment.  The  controller  alvj  handles 
emergency  startup/shutdown  conditions,  cycling 
of  redundant  equipment  items,  and  equipment  fail- 
ure situations  In  addition,  telephone-modem  com- 
munications with  the  controller  can  be  obtained  to 
facilitate  remote  system  evaluation  and  trouble- 
shooting. National  recognition  of  the  engineering 
design  excellence  and  innovation  applied  to  this 
unique  automated  facility  was  recently  awarded  by 
the  American  Consulting  Engineers  Council,  with 
its  designation  of  this  plant  as  one  of  the  top  10 
engineering  projects  within  the  U.S.  for  1986.  (Au- 
thor's abstract) 
W90-02066 


OXYGEN  TRANSFER  EFFICIENCY  MEAS- 
UREMENTS USING  OFF-GAS  TECHNIQUES. 

Wisconsin  Univ.,  Madison  Dept.  of  Civil  Engi- 
neering. 

W.  C.  Boyle,  B.  G.  Hellstrom,  and  L.  Ewing. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.   10/11,  p   1295-1300,   1989.   1  fig,   13  ref. 

Descriptors:  'Off-gas  technique,  'Wastewater 
treatment,  'Oxygen  transfer,  'Biological 
wastewater  treatment,  'Aeration,  Oxygen  uptake. 
Aeration  tanks. 

The  off-gas  technique  for  measuring  oxygen  trans- 
fer efficiency  (OTE)  in  aeration  tanks  under  proc- 
ess conditions  was  proposed  as  an  accurate  tech- 
nique for  calibrating  or  verifying  on-line  methods 
used  to  estimate  oxygen  uptake  rates  (OUR).  The 
theoretical  development  and  application  of  the  off- 
gas  technique  in  verifying  or  calibrating  existing 
on-line  methods  for  estimating  OUR  is  presented. 
The  potential  advantages  of  off-gas  as  an  on-line 
OUR  device  include:  simple  and  straightforward 
method  to  estimate  OUR;  high  level  of  precision 
ion  estimating  OTE;  accuracy  to  estimate  OTE  is 
excellent;  can  be  used  under  a  variety  of  process 
mixing  conditions  ranging  from  completely  mixed 
to  plug  flow;  less  sensitive  to  dissolved  oxygen 
measurement  errors;  and  provides  useful  informa- 
tion on  spatial  and  temporal  changes  in  alpha, 
diffuser  efficiency,  and  OUR.  (Sand-PTT) 
W90-02068 


INSTRUMENT  TRIPLICATION  EN  SEWAGE 
TREATMENT. 

Water  Research  Centre,  Stevenage  (England). 
J.  M.  Burns. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.    10/11,  p   1301-1308,   1989.  2  fig,   3  ref. 

Descriptors:  'Wastewater  treatment,  'Automation, 
'Instrumentation,  'Monitoring,  Data  acquisition, 
Quality  control. 

One  of  the  main  problems  with  the  introduction  of 
automation  is  the  poor  performance  of  some  instru- 
mentation. One  possible  way  of  improving  this 
situation  is  through  triplication  of  the  instruments, 
i.e.,  the  use  of  triple  active  redundancy.  This  ap- 
proach should  give  improvements  in  data  availabil- 
ity, accuracy  and  help  identify  instrument  faults. 
Reliability  theory  may  be  used  to  show  that  gains 
in  availability  of  up  to  10%  are  possible,  but  if  the 
basic  instrument  availability  is  less  than  50%,  then 
triplication  will  actually  decrease  the  overall  avail- 
ability. The  dissolved  oxygen  instruments  at 
Witney  STW  (Thames  Water)  have  been  triplicat- 
ed. Individual  instruments  were  found  to  have  an 
availability  of  90%,  giving  a  theoretical  triple 
availability  of  97%.  The  overall  availability  meas- 
ured was  only  92%,  mainly  because  the  failures 
were  not  always  random  and  independent.  Uncer- 
tainty in  the  data  was  reduced  by  40%  because  of 
the  effect  of  averaging,  but  drift  detection  was  not 
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as  successful  as  hoped  due  to  the  presence  of 
significant  short-term  jitter  in  the  dissolved  oxygen 
readings.  The  cost  of  triplication  can  be  significant 
in  both  extra  hardware  and  extra  maintenance. 
(Author's  abstract) 
W90-02069 
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CONTROL  OF  POLYMER  ADDITION  FOR 
SLUDGE  CONDITIONING:  A  DEMONSTRA- 
TION STUDY. 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

H.  W.  Campbell,  and  P.  J.  Crescuolo. 

Water  Science  and  Technology  WSTED4,  Vol 

21,  No.   10/11,  p   1309-1317,   1989.   15  fig,   5  ref. 

Descriptors:  *Wastewater  treatment,  *Sludge, 
•Automation,  "Control  systems,  "Sludge  condi- 
tioning, Sludge  drying,  Sludge  thickening,  Dewa- 
tering,  Anaerobic  digestion,  Economic  aspects. 

The  need  for  automatic  control  of  sludge  condi- 
tioning systems  resulted  in  the  development  of  the 
sludge  conditioning  controller  (SCC).  The  SCC 
consists  of  two  major  subsystems:  the  sampling 
system  and  the  central  control  panel.  One  sampling 
vessel  is  required  for  each  independent  polymer 
dosing  unit  while  the  central  control  panel  is  con- 
figured to  handle  up  to  four  sampling  systems.  The 
final  phase  of  the  program  involved  demonstrating 
the  operation  of  the  SCC  at  a  full-scale  dewatering 
plant.  The  SCC  was  installed  on  a  two-meter  belt 
press,   dewatering   anaerobically   digested   sludge. 
The  evaluation  was  conducted  by  comparing  the 
results  of  historical  manual  operation  with  those 
achieved  on  the  same  press  under  automatic  SCC 
control.  Analysis  of  the  data  indicated:  (1)  The 
sludge  conditioning  controller  can  operate  without 
plugging  or  fouling  over  an  extended  period  of 
time.  During  the  entire  study,  a  period  of  almost 
seven  months,  the  sensor  and  sampling  vessel  were 
only  cleaned  manually  two  times.  (2)  Operation  of 
the  SCC  results  in  a  polymer  flowrate-versus-time 
relationship  which  is  distinctly  different  from  that 
observed  during  manual  operation  without  exten- 
sive instrumentation  and  data-logging  capabilities. 
(3)  The  average  potential  savings  with  the  SCC  is 
estimated  to  be  24%,  as  compared  to  historical 
data.  Similar  polymer  savings  can  theoretically  be 
achieved  by  a  skilled  operator  who  has  a  highly 
instrumented   system  complete  with  a  data  The 
disadvantage  with  this  approach  is  that  the  majori- 
ty of  the  operators'  time  will  be  spent  making 
adjustments  to  the  system  and  the  cost  of  an  instru- 
mentation package  comparable  to  that  used  in  this 
study  is  considerably  more  than  the  cost  of  an 
SCC.  Visual  observation  of  the  press  throughout 
the  study  indicated  that  solids  recovery  was  im- 
proved during  periods  when  the  SCC  was  oper- 
ational. (Sand-PTT) 
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AUTOMATION     AND     OPTIMIZATION     OF 
CENTRIFUGE  SLUDGE  DEWATERING. 

Bonnier  Technology  Group,  Lausanne  (Switzer- 
land). 

G.  Schrank,  and  C.  Murren. 
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Descriptors:  *Wastewater  treatment,  "Automation 
Sludge  drying,  "Dewatering,  Sludge  cake,  Cen- 
tnfugation,  Control  systems,  Monitoring,  Turbidi- 
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The  dehydration  of  sewage  treatment  plant  sludges 
has  become  one  of  the  major  problems  in  the 
treatment  of  waste  water.  Very  high  costs,  espe- 
cially those  of  flocculation  additives,  increasingly 
call  for  optimization  of  this  phase  of  the  process 
Taking  the  dewatering  of  sludge  by  centrifugation 
as  an  example,  two  different  approaches  can  be 
considered:  mechanical  excess  sludge  thickening 
without  the  use  of  additives  and  the  dehydration  of 
sewage  sludge  with  use  of  chemical  additives.  The 
performance  of  chamber  and  belt  presses,  of  clarifi- 
ers  and  aeration  basins,  of  thickeners  or  flotation 
and  sedimentation  plants  can  be  improved  by 
means  of  an  optimising  controller.  A  prerequisite 
of  any  automation  is  the  reliable  acquisition  of  data 
of  the  parameters  required  for  control.  Continuous 


measurement  of  the  concentration  of  suspended 
solids  in  the  sludge  that  is  to  be  dewatered,  of 
sludge  flow  and  of  the  turbidity  of  the  clear  phase 
(centrate)  leaving  the  centrifuge,  make  it  possible 
to  design  several  methods  of  effective  control. 
(Author's  abstract) 
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AND  FUTURE  TRENDS. 

Lund  Univ.  (Sweden).  Dept.  of  Industrial  Automa- 
tion. 
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ment, "Control  systems,  "Data  processing,  Com- 
puters, Sweden,  Instrumentation. 

The  fact  that  any  wastewater  treatment  plant  is 
highly  dynamic  has  to  be  reflected  both  in  meas- 
urements and  in  control.  This  report,  a  summary  of 
a     committee     for     the     Swedish     Water     and 
Wastewater  Works  Association,  discusses  relevant 
sampling   times   for  different   measurements  both 
from  the  inherent  dynamics  and  from  the  variabili- 
ty of  the  disturbances.  In  order  to  obtain  relevant 
data  analysis  the  purpose  of  the  measurements  has 
to  be  clearly  stated.  Interesting  and  relevant  meas- 
urement variables  are  listed  and  a  short  survey  of 
existing  instrumentation  is  presented.  The  transfer 
of  data  from  the  primary  sensor  to  the  computer 
has  to  be  carefully  designed.  The  different  compro- 
mises  between   computer   storage   capacity,   data 
formats  and  other   relevant   information   are  dis- 
cussed. Some  methods  of  parameter  estimation  and 
model  building  from  measurement  data  are  dis- 
cussed, particularly  with  the  purpose  of  making  the 
methods  available  for  on-line  use.  It  is  shown  how 
estimated  models  can  be  used  for  the  operation  of 
plants.   Different  control  methods  are  discussed, 
with  emphasis  on  plant  quality  control,  like  dis- 
solved  oxygen,   return  sludge  and   waste  sludge 
control.  Dynamic  models  offer  interesting  possi- 
bilities  for   plant   simulation,   and   simulators   are 
being   developed   that   can   support   the   operator 
with  further  predictive  information.  Some  future 
knowledge-based    systems    for    process    diagnosis 
offer  new  possibilities  to  use  natural  language  for 
systematic  error  analysis  and  diagnostic  searches. 
(Author's  abstract) 
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Administration. 
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tion. 

The  District  of  Columbia  has  developed  a  unique 
way  to  overcome  site  limitations,  reduce  tankage 
requirements  and  at  the  same  time  add  flexibility  to 
its  Blue  Plains  Wastewater  Treatment  Plant.  This 
13.6  cu  m/s  (309  MGD)  two-stage  nitrification 
plant  will  be  expanded  to  16.3  cu  m/s  (370  MGD) 
by  using  step  feed  in  both  steps.  Providing  step- 
feed  capability  is  already  well  known  to  be  an 
effective  method  for  reducing  tankage  and  provid- 
ing operating  flexibility  for  secondary  (carbona- 
ceous) systems.  Using  it  in  a  nitrifying  system  is 
believed  to  be  unique,  however.  The  Blue  Plains 
Step  Feed  upgrades  involve  full  step  feed  in  the 
carbonaceous  step  and  limited  step  feed  (re-aer- 
ation) in  the  second  step.  Results  show  that  tanking 
can  be  cut  by  one-third  over  conventional  single 
sludge  technology  by  using  a  two-stage  step-feed 


technology.  Additionally,  effluent  quality  will 
remain  at  least  as  good-probably  better-and  reli- 
ability and  flexibility  have  been  increased  by  the 
provision  of  two-stage  step-feed  capability.  (Sand- 

W90-02074 


OPERATION  OF  THE  SOREQ  WASTEWATER 
TREATMENT  PLANT  WITH  A  SINGLE-STAGE 
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"Nitrification,  "Denitrification,  Nitrogen  removal! 
Sludge  digestion,  Israel. 

The  Soreq  Biological  Wastewater  Treatment  Plant 
in  Israel  has  been  in  operation  almost  1  1/2  years. 
The  treatment  performance  and  operational  data 
obtained  during  the  first  year  of  full-scale  oper- 
ation, following  the  running-in  period,  are  detailed 
as  four  consecutive  seasonal  operating  periods. 
The  results  achieved  have  demonstrated  the  effi- 
ciency, in  carbonaceous  matter  removal  and  the 
nitnfication-denitrification  processes,  of  the  single- 
stage  system.operated  without  primary  treatment. 
A  high  degree  of  carbonaceous  matter  removal 
was  achieved  consistently  during  the  entire  year  of 
plant  operation.  Representative  average  remove 
efficiencies  for  total  BOD  and  COD  were  96%  and 
92%,  respectively.  The  denitrification  process  effi- 
ciency was  consistently  high  throughout  the  year 
the  automatic  control  of  the  number  of  active 
rotor-aerators  by  the  continuous  respirometer  unit 
has  assisted  in  achieving  low  nitrate-nitrogen  and 
nitrite-nitrogen  effluent  concentrations.  Two  an- 
aerobic contact  tanks,  preceding  the  anoxic  zone  of 
the  biological  reactors,  were  brought  into  oper- 
ation at  the  end  of  March  1988.  A  consistent 
improvement  of  the  sludge  settling  characteristics 
was  observed  for  a  period  of  9  weeks  after  placing 
the  tanks  in  operation.  An  improvement  in  phos- 
phorus removal  efficiency  was  also  observed  after 
the  anaerobic  tanks  were  placed  in  operation 
(Sand-PTT) 
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In  investigations  concerning  sludge  debulking  in 
Berlin  enhanced  biological  P  removal  was  first 
observed  unexpectedly.  Since  1986  an  officially 
preset  limit  of  2  mg  TP/L  must  be  kept  in  all 
Berlin  wastewater  discharges,  it  was  decided  to 
explore  the  capabilities  of  the  observed  mechanism 
under  the  specific  circumstances  of  the  existing 
two  large  treatment  plants  in  Ruhleben  (240,000  cu 
m/d)  and  Marienfelde  (100,000  cu  m/d).  For  this 
purpose  some  of  the  existing  units  at  both  plants 
were  equipped  with  anaerobic  zones  which  were 
generated  mainly  by  process  modifications.  Addi- 
tionally stage  one  of  the  Ruhleben  plant  was  al- 
tered completely  in  order  to  investigate  the  combi- 
nation of  biological  P  and  N  removal  as  a  special 
pilot  study  in  three  parallel  trains.  The  results 
indicate  that  in  general  the  process  works  more 
efficiently  as  the  sludge  loading  rate  increases. 
Especially  when  nitrification  is  suppressed,  anaero- 
bic contact  times  of  less  than  one  hour  seem  suffi- 
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cient  to  induce  the  necessary  stress  conditions 
upon  the  activated  sludge.  In  this  respect  the  treat- 
ment performance  of  stage  two  at  the  Ruhleben 
plant  is  remarkable.  Even  though  the  inlet  zones 
were  slightly  aerated  for  mixing  and  in  periods  of 
nitrification  received  nitrate  via  return  sludge,  the 
biological  phosphorus  removal  worked  well  and 
was  stable.  It  is  stressed  that  all  examinations  were 
performed  under  full-scale  conditions.  At  present 
the  given  limit  of  2  mg  TP/L  in  the  Ruhleben 
plant  is  met  without  any  chemical  precipitation,  at 
least  on  average.  From  the  beginning  biological  P 
removal  will  be  integrated  into  further  projected 
extensions.  (Author's  abstract) 
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CRITICAL  LOOK  INTO  THE  DEVIATION  OF 
FULL  SCALE  PERFORMANCE  FROM 
DESIGN  EXPECTATIONS. 

Environment  Canada,  Montreal  (Quebec).  Conser- 
vation and  Protection. 
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Deviations  from  design  expectations  in  wastewater 
treatment  plants  appear  to  stem  from  views  which 
assume  that  a  unique  response  should  result  from  a 
given  set  of  operating  conditions.  The  results  of 
this  study  showed  that  two  systems  operating  at 
equal  organic  loads  of  food  to  microorganism 
ratios  and  at  the  same  SRT  (solids  retention  time) 
do  not  necessarily  give  equal  responses.  This  devi- 
ation was  linked  to  the  manner  in  which  the  HRT 
and  influent  COD  are  manipulated  to  obtain  a 
constant  or  uniform  load,  and  to  subtle  interactions 
between  influent  COD,  HRT  (hydraulic  retention 
time)  and  SRT  on  the  biomass  and  effluent  re- 
sponses. Increases  of  up  to  200%  in  influent  COD 
from  one  steady  level  to  the  next  did  not  signifi- 
cantly influence  the  effluent  VSS  (volatile  suspend- 
ed solids)  concentration  while  an  effect  on  filtered 
COD  was  observed  for  increases  as  low  as  20%. 
Effluent  TKN  and  filtered  COD  correlated  strong- 
ly with  the  operating  MLVSS  (mixed  liquor  vola- 
tile suspended  solids)  while  phosphorus  residual 
depended  on  the  operating  SRT  and  the  organic 
load  removed.  These  results  point  to  the  inadequa- 
cy of  traditional  models  to  predict  effluent  quality 
and  point  to  the  need  to  consider  these  effects 
when  developing  simulation  techniques  or  comput- 
er assisted  expert  systems  for  the  control  of  waste 
treatment  plants.  (Author's  abstract) 
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OPTIMIZATION  OF  AERATION  EFFICIEN- 
CY: A  DESIGN  PROCEDURE  FOR  SECOND- 
ARY TREATMENT  USING  A  HYBRID  AER- 
ATION SYSTEM. 

Water  Research  Centre,  Stevenage  (England). 
V.  K.  Thomas,  B.  Chambers,  and  W.  Dunn. 
Water  Science  and  Technology  WSTED4,  Vol 
21,  No.  10/11,  p  1403-1419,  1989.  6  fig,  11  tab,  22 
ref. 
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Design,  Oxygen  transfer,  Case  studies. 

The  fine-bubble  diffused  air  (FBDA)  system  of 
aeration  is  most  efficiently  operated  in  low  rate 
activated  sludge  systems.  The  aeration  technique 
is,  however,  subject  to  poor  oxygen  transfer  effi- 
ciency and  diffuser  clogging  under  increased  load- 
ing conditions  such  as  are  experienced  close  to  the 
tank  inlet  in  plug-flow  systems.  Mechanical,  sur- 
face aeration  systems,  though  apparently  less  effi- 
cient, do  not  suffer  from  these  disadvantages.  The 
ideal  aeration  tank  configuration  for  optimum  aer- 
ation efficiency  is  therefore:  inlet  anoxic  zone; 
completely  mixed  surface  aerated  zone;  plug-flow, 
fine-bubble  diffused  air  zone  with  tapered  aeration; 
and  clarification  tanks.  An  overall  aeration  effi- 
ciency of  1.5-2.0  kg/kWh  is  predicted  for  nitrifying 


systems,  together  with  an  increased  diffuser  life- 
time compared  to  a  conventional  FBDA  tank.  The 
design  procedure  is  illustrated  using  parameters  for 
a  large  UK  works.  Despite  greater  civil  costs,  the 
reduced  running  costs  and  New  Present  I 
the  hybrid  system  make  it  an  attractive  option 
when  compared  to  a  plug-How  FBDA  system  or 
conventional  surface  aeration  plant  (Author's  ab- 
stract) 
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EXPERIENCES  IN  HELD  TESTING  A  VARIE- 
TY OF  AERATION  EQUIPMENT  IN  SWEDEN 
AND  IN  THE  U.S.A.  BY  OFFGAS  ANALYSIS. 
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The  background  and  theory  of  the  offgas  analysis 
procedure  used  in  oxygen  transfer  testing  of  dif- 
fused aeration  tanks  is  reviewed  and  Correlated 
with  other  applicable  procedures  in  parallel  tests, 
and  state-of-the-art  equipment  and  accessories.  The 
offgas  method  has  been  employed  in  a  number  of 
applications.  These  can  be  divided  into  full-scale 
testing  and  pilot-scale  testing  using  columnar  tanks 
of  approximately  the  some  water  depth  as  the 
process  tankage.  In  addition,  steady  state  column 
tests  can  be  conducted  in  either  clean  water  or 
mixed  liquor.  In  full-scale  testing  to  date,  the  single 
greatest  application  has  been  in  the  performance 
testing  of  a  variety  of  commonly  used  aeration 
systems.  Side-by-side  tests  to  determine  relative 
performance  of  two  or  more  systems  in  the  same 
facility  and  determination  of  relative  alpha  values 
for  different  systems  has  also  been  a  common  use 
of  full-scale  offgas  analysis.  Columns  employing 
mixed  liquor  solids  have  also  been  used  in  situ  or 
external  to  the  aeration  facility.  The  design  of 
these  columns  to  simulate  aeration  tank  conditions 
is  critical  if  results  are  to  be  directly  applied  to 
field  installations.  A  relatively  recent  projected  use 
of  the  method  in  Canada  and  Sweden  has  been  to 
calibrate  and/or  verify  on-line  estimation  tech- 
niques of  oxygen  uptake  rates  for  process  control. 
Ewing  Engineering  Company  has  developed  and 
made  extensive  use  of  the  clean  water  steady  state 
column  test  to  conduct  comparative  diffuser  tests 
to  measure  the  effects  of  diffuser  fouling  and  clean- 
ing on  oxygen  transfer  efficiency  performance.  In 
Sweden,  the  Stockholm  and  Malmo  Wastewater 
Utilities  obtained  and  applied  Ewing  Engineering 
Mark  V  Offgas  Analyzers  since  June  1987.  The 
dominant  use  has  been  full-scale  performance  test- 
ing to  appraise  in-waste  oxygen  transfer  capabili- 
ties. In  the  U.S.,  a  substantial  number  of  full-scale 
performance  tests  have  been  performed  using 
offgas  analysis.  Accumulation  of  a  large  database, 
made  possible  by  this  technique,  will  be  of  great 
benefit  to  design  engineers  and  operators  in  the 
future.  (Sand-PTT) 
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RECENT      ADVANCES      IN      MECHANICAL 
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Extensions  to  Doha  South  Sewage  Treatment 
Works  in  Qatar  provided  preliminary,  primary, 
secondary,  and  tertiary  treatment  for  a  design  pop- 
ulation of  100,000  persons,  producing  disinfected 
effluent  for  use  in  restricted  municipal  irrigation 
with  digested  sludge  being  conditioned  and  dewa- 
tered  by  plate  pressing.  Secondary  treatment  was 
designed  to  be  non-nitrifying  surface  aeration  acti- 
vated sludge,  and  experience  was  gained  in  pre- 
venting partial  nitrification  by  strict  control  of 
dissolved  oxygen  residuals.  The  works  operated 
successfully  to  ensure  a  high  quality  of  final  efflu- 
ent despite  hydraulic  overloading  of  1.85  times 
design  DWF  not  defined  and  disruptions  caused  by 
contracts  to  further  extend  the  plant.  Treatment 
costs  reflected  the  emphasis  placed  upon  the  pur- 
chase of  imported  chemicals  and  spare  parts  to 
ensure  continued  operation.  Operating  experience 
confirmed  the  suitability  of  the  chosen  processes  to 
achieve  intended  effluent  and  sludge  qualities.  (Au- 
thor's abstract) 
W90-02085 


MERSEY  BASIN  CAMPAIGN:  THE  TECHNI- 
CAL CHALLENGE. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For   primary   bibliographic   entry   see   Field   5G. 
W90-02086 


CSO  ABATEMENT  FOR  THE  LOWER  CON- 
NECTICUT RIVER  IN  MASSACHUSETTS. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
J.  R.  Pearson,  P.  A.  Austin,  and  D.  R.  Bingham. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  61,  No.  9,  p  1497-1509,  September 
1989.  9  fig,  2  tab  11  ref. 

Descriptors:  'Water  pollution  control,  'Massachu- 
setts, 'Combined  sewers,  'Sewer  systems,  'Com- 
bined sewer  overflows,  Cost  analysis,  Model  stud- 
ies, Stormwater  management,  Controls,  Sewer 
maintenance,  Connecticut  River. 

A  major  study  of  the  combined  sewer  overflow 
(CSO)  problem  in  a  portion  of  the  Connecticut 
River  Valley  in  Massachusetts  was  conducted.  The 
objective  of  the  study  was  to  develop  a  cost- 
effective  approach  to  reduce  CSO  loadings  so  that 
water  quality  standards  and  desired  river  uses  are 
achieved.  Significant  aspects  of  the  case  study  in- 
clude the  importance  of  sewer  maintenance,  storm- 
water  management  modeling  methodology,  incor- 
poration of  use  attainability,  and  the  evaluation  of 
various  CSO  control  levels.  Sewer  inspection  and 
maintenance  play  a  major  role  in  minimizing  both 
dry    and    wet    weather    discharges    from    CSOs. 
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Sewer  system  modeling  using  the  SWMM  model 
with  a  coarse  level  of  system  discretization  can 
accurately  simulate  CSO  flows  and  loads  for  large 
drainage  areas.  A  use  attainability  analysis  is  neces- 
sary to  effectively  determine  that  the  desired  uses 
of  the  receiving  water  are  reflected  by  the  desig- 
nated water  quality  standard  for  that  water.  Com- 
plete CSO  elimination  is  not  required  to  meet  the 
designated  water  quality  standards  for  the  study 
area  rivers;  however,  significant  expenditures  are 
required  to  achieve  consistency  with  state  Class  B 
standards,  even  with  the  incorporation  of  a  draft 
CSO  abatement  policy.  Correction  of  the  CSO 
pollution  problem  will  be  a  major  financial  under- 
taking in  many  communities.  (Author's  abstract) 
W90-02101 


EFFECTS  OF  SLUDGE  AGE  AND  SELECTOR 
CONFIGURATION  ON  THE  CONTROL  OF 
FILAMENTOUS  BULKING  IN  THE  ACTIVAT- 
ED SLUDGE  PROCESS. 

Texas  Univ.  at  Austin. 

M.  F.  Salameh,  and  J.  F.  Malina. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  61,  No.  9,  p  1510-1522,  September 

1989.  17  fig,  2  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Bulking  sludge,  Sludge  age,  Selec- 
tor configuration,  Sedimentation,  Nitrification, 
Microorganisms,  Filamentous  organisms. 

In  bench-scale  activated  sludge  units,  four  different 
sludge  ages,  10,  6,  4,  and  2  days,  were  evaluated.  A 
supplemented  domestic  wastewater,  drawn  after 
primary  sedimentation,  was  the  influent  to  the  re- 
actors that  had  varying  degrees  of  longitudinal 
mixing.  The  diluted  sludge  volume  index  was  used 
as  the  indicator  of  filamentous  bulking.  Variables 
considered  were  the  chemical  oxygen  demand  in 
the  initial  compartment  of  the  selector,  food  to 
microorganisms  ratio  in  the  initial  compartment  of 
the  selector,  (F:Mi),  respiration  rates  in  both  the 
selector  and  the  aeration  basin,  and  the  specific 
performance  number.  The  results  indicated:  (1) 
The  selection  process  occurs  more  rapidly  and 
more  effectively  at  lower  sludge  ages;  (2)  In  gener- 
al, the  lower  the  dispersion  number  the  lower  the 
average  sludge  volume  index  (SVI);  (3)  The  selec- 
tion process  is  slow  and  long  operating  periods  are 
required  to  effect  complete  selection;  (4)  The  con- 
ditions in  the  initial  chamber  are  important.  The 
substrate  concentration  and  the  F:Mi  should  be 
high  (F:Mi  >  5  kg  COD/kg  MLVSS  (mixed 
liquor  volatile  suspended  solids)/d;  (5)  The  system 
performance  number  (SPN)  has  not  been  well  es- 
tablished and  has  not  been  applied  to  operating 
treatment  plants.  These  experimental  results  ques- 
tion the  applicability  of  SPN  as  a  single  index  of 
sludge  settling  characteristics;  (6)  A  high  biomass 
concentration  should  be  kept  in  the  selector  cham- 
bers for  better  selection.  The  MLVSS  concentra- 
tion in  the  initial  selector  chamber  should  be  three 
to  four  times  the  MLVSS  concentration  in  the 
main  reactor;  (7)  In  general,  the  higher  the  average 
respiration  rate  the  lower  the  SVI;  and  (8)  Selec- 
tion is  time  dependent  and  increases  with  time 
(Author's  abstract) 
W90-02102 


Waste  Treatment  Processes — Group  5D 


\DSORFITVE  FILTRATION  USING  COATED 
SAND:  A  NEW  APPROACH  FOR  TREATMENT 
OF  METAL-BEARING  WASTES. 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 

al  Engineering  and  Science. 

VI.  Edwards,  and  M.  M.  Benjamin. 

Journal    -    Water    Pollution    Control    Federation 

™rFf|5'<-Vo!;  «.  No-  9,  p  1523-1533,  September 

1989.   11  fig,  3  tab,  11  ref.  E.P.A.  R8 10902-01-2. 

Descriptors:  'Wastewater  treatment,  'Filter 
nedia,  'Metals,  'Filtration,  Sand,  Iron,  Hydrox- 
de,  Adsorption,  Hydrogen  ion  concentration 
Hetal-bearing  wastes,  Head  loss. 

iand  coated  with  iron  hydroxide  was  compared 
vith  uncoated  sand  as  an  adsorbent  filter  media  for 
reating  metal-bearing  wastes.  The  removed  metals 
vere  recovered  and  the  adsorptive  capacity  of  the 
nedia  was  regenerated  by  exposure  to  a  pH-3 
olution.   The   oxide   coatings   were   stable   when 


exposed  to  acidic  solutions  or  moderate  abrasion. 
A  column  packed  with  Fe-coated  sand  successfully 
treated  a  synthetic  waste  containing  ammonia  com- 
plexes of  Cd,  Zn,  and  Cu.  Nearly  complete  remov- 
als were  achieved  in  treating  as  many  as  40  bed 
volumes  of  waste,  while  no  removals  occurred  in  a 
column  packed  with  sand  alone.  At  low  flow  rates, 
particulates  were  removed  sooner  on  entering  a 
column  packed  with  Fe-coated  sand  than  uncoated 
sand,  contributing  to  increased  head  losses  by  con- 
stricting interstitial  spaces.  Under  the  conditions 
studied,  the  particulate  penetration  was  dependent 
on  influent  pH,  with  lowest  penetration  and  high- 
est head  loss  at  pH  8.5,  and  highest  penetration  and 
lowest  head  loss  at  pH  10.  Head  loss  in  the  column 
packed  with  uncoated  sand  did  not  depend  on  pH 
in  the  range  of  8  to  10.  At  higher  flow  rates  (3.4  L/ 
sq  m/s)  with  influent  at  pH  9.3,  coated  media 
removed  particulates  much  more  efficiently  than 
did  uncoated  media.  In  spite  of  these  higher  re- 
moval efficiencies,  observed  head  losses  were  com- 
parable for  both  media  types.  The  oxide-coated 
sand  outperformed  uncoated  sand  in  removing  par- 
ticulate metals,  as  well  as  both  uncomplexed  and 
ammonia-complexed  soluble  metals.  (Author's  ab- 
stract) 
W90-02103 


CONSTRUCTING  CONTROL  CHARTS  FOR 
WASTEWATER  TREATMENT  PLANT  OPER- 
ATION. 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
P.  M.  Berthouex. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  9,  p  1534-1551,  September 
1989.  11  fig,  3  tab,  29  ref.  EPA  Agreement  CR- 
812655-01-0. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Control  systems,  'Control  charts. 
Model  studies,  Time-series  models,  Data  interpre- 
tation. 

Most  data  obtained  from  wastewater  plants  do  not 
satisfy  the  statistical  assumptions  on  which  control 
chart  methods  are  based.  A  method  that  extracts 
more  information  from  the  data  uses  a  time-series 
model.  A  useful  framework  for  this  is  the  auto 
regressive  integrated  (ARIMA)  models.  The  diffi- 
culties in  implementing  this  kind  of  control  chart 
program  are  identifying  an  adequate  model,  esti- 
mating the  model's  parameters,  organizing  the  day- 
to-day  computations,  and  recognizing  when  the 
model  becomes  inadequate  and  must  be  recon- 
structed and  refitted.  Control  charts  can  then  be 
used  on  the  residuals  from  such  models.  Outliers 
from  the  model  predictions  indicate  changes  in 
operating  conditions  and  signal  an  opportunity  for 
the  operator  to  study  and  improve  the  process. 
The  user  must  be  clear  about  the  process-condition 
that  is  to  be  modeled  to  represent  the  'normal'  or 
'acceptable'  operating  condition.  A  record  of  data 
representative  of  this  condition  must  be  selected  as 
the  basis  for  setting  the  control  targets,  both  level 
and  action  limits.  It  may  be  possible  to  provide  a 
family  of  candidate  models  that  could  be  fitted  and 
checked  automatically,  using  one  expert  system.  If 
one  of  the  models  was  found  to  be  adequate,  the 
method  of  charting  with  respect  to  a  model  could 
be  implemented.  (Author's  abstract) 
W90-02104 


DESIGN  CONSIDERATIONS  FOR  FULL- 
SCALE  ANAEROBIC  FILTERS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

J.  C.  Young,  and  B.  S.  Yang. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  9,  p  1576-1587,  September 
1989.  10  fig,  2  tab,  50  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion,  'In- 
dustrial wastes,  'Organic  wastes,  Filtration,  Biode- 
gradation,  Comparison  studies,  Surface  area, 
Chemical  oxygen  demand. 

Anaerobic  filters  represent  a  developing  technolo- 
gy suitable  for  treatment  of  industrial  wastes  con- 
taining soluble  biodegradable  organic  materials.  A 


number  of  full-scale  systems  have  been  designed 
and  constructed  since  1977,  and  sufficient  data  are 
available  to  compare  field  performance  to  the  per- 
formance of  laboratory-scale  units.  These  compari- 
sons show  good  agreement  between  laboratory- 
scale  and  full-scale  anaerobic  filters  and  show  that 
the  most  critical  design  factors  affecting  perform- 
ance are  hydraulic  retention  time,  media  type,  and 
flow  direction.  Media  surface  area  affects  perform- 
ance slightly,  with  higher  efficiencies  associated 
with  higher  specific  surface  areas.  However,  the 
difference  is  so  small  that  the  use  of  media  having 
high  specific  surface  area  may  not  be  economically 
justified.  Treatment  performance  is  not  affected 
significantly  by  influent  wastewater  having  chemi- 
cal oxygen  demand  concentrations  above  about 
3,000  mg/L.  Reactor  height  seems  to  have  no 
significant  effect  on  performance,  but  minimum 
media  heights  of  2  m  are  recommended.  (Author's 
abstract) 
W90-02107 


RECOMBINANT  DNA  IN  WASTEWATER- 
PBR322  DEGRADATION  KINETICS. 

Dow  Chemical  Co.,  Midland,  MI. 

S.  J.  Phillips,  D.  S.  Dalgarn,  and  S.  K.  Young. 

Journal    -    Water    Pollution    Control    Federation 

-f™?FA5,  Vo1-  61'  No-  9-  P  1588-1595,  September 
1989.  5  fig,  2  tab,  19  ref. 

Descriptors:  *DNA,  'Wastewater  treatment,  *Bio- 
degradation,  Electrophoresis,  Trickling  filters 
Plasmids,  Influents,  Effluents. 

Despite  intense  interest  in  recombinant  DNA  and 
the  environment,  no  published  studies  have  exam- 
ined the  fate  of  recombinant  DNA  in  wastewater 
In  this  study  the  kinetics  of  breakdown  of  pBR322 
in  a  two-stage  standard  rate  trickling  filter  plant 
were  determined.  Wastewater  samples  were  taken 
over  a  5-month  period  from  September  1986  to 
January  1987.  Samples  were  taken  from  four  points 
within  the  plant  (influent,  primary  clarifier,  final 
clanfier,  and  effluent)  and  mixed  with  plasmid  in 
vitro.  No  DNA  was  released  into  the  environment. 
Agarose  gel  electrophoresis  was  used  to  determine 
the  conformational  state  of  the  plasmid.  The  results 
show  that  covalently  closed  circular  (CCC)  plas- 
mid is  converted  to  open  circular  (OC)  or  linear 
form  within  10  minutes  of  contact  with  untreated 
influent.  The  average  half-lives  for  this  conversion 
were  influent,  4  minutes;  primary,  4  minutes;  final, 
1  minute;  and  effluent,  4  minutes.  It  was  concluded 
that  the  half-life  for  unmodified  plasmid  pBR322  in 
municipal  wastewater  is  brief.  (Author's  abstract) 
W90-02108 


CONTRIBUTION  OF  METHANOGENESIS  TO 
DENITRIFICATION  WITH  AN  UPFLOW 
FILTER. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
K.  Hanaki,  and  C.  Polprasert. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  61,  No.  9,  p  1604-1611,  September 
1989.  7  fig,  2  tab  Href. 

Descriptors:  'Wastewater  treatment,  'Denitrifica- 
tion,  'Methanogenesis,  'Filters,  Hydraulic  reten- 
tion time,  Sulfates,  Nitrites,  Upflow  filters,  Chemi- 
cal oxygen  demand. 

In  order  to  determine  the  mechanism  of  simultane- 
ous denitrification  and  methane  production  in 
upflow  filters  receiving  methanol  and  nitrate,  a 
laboratory-scale  upflow  filter  was  fed  with  syn- 
thetic wastewater  containing  nitrate  and  methanol 
to  examine  the  contribution  of  methanogenesis  to 
denitrification.  Complete  (99.8%)  nitrate  removal 
occurred  at  a  methanol:N03-N  (M:N)  ratio  >  or 
=  2.30  and  at  a  hydraulic  retention  time  (HRT) 
longer  than  1.5  hours.  The  surplus  methanol  after 
the  denitrification  was  converted  to  methane  with 
low  effluent  chemical  oxygen  demand  (COD)  at 
M:N  >  or  =  2.65.  Effluent  nitrate  level  depended 
on  HRT;  effluent  COD  depended  on  influent 
methanol.  Material  balance  revealed  that  75%  of 
methanol  involved  in  denitrification  was  oxidized 
by  nitrate  or  nitrite  and  the  methane  conversion 
fraction  from  methanol  was  56%.  Sulfate  reduction 
might   contribute   to   methanol   degradation.    The 
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filler  held  biomass  well  and  no  biomass  leakage 
was  observed.   The  formed  granule  contained  50% 
volatile  solids.  (Author's  abstract) 
WW  021 10 


USE  OF  PEAT  IN  THE  TREATMENT  OF  OILY 
WATERS. 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

G.  N.  Mathavan,  and  T.  Viraraghavan. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  45, 
No.  1-2,  p  17-26,  May  1989.  2  fig,  7  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  *Peat,  *Oil 
wastes,  "Oil  pollution,  'Oil-water  interfaces, 
Cleanup  operations,  Isotherms,  Adsorption,  Math- 
ematical analysis. 

Peat  is  an  effective  medium  in  the  treatment  of  oil- 
in-water  emulsions  due  to  its  known  capacity  to 
absorb  oil  and  its  abundant  availability.  Horticul- 
tural Sphagnum  peat  was  used  to  assess  its  poten- 
tial for  removal  of  oil  from  oily  wastewaters.  Oily 
wastewater  samples  included  a  low  viscosity  (50 
cP)  crude  oil  Midale,  a  medium  viscosity  (130  cP) 
standard  mineral  oil,  a  refinery  effluent  and  a  cut- 
ting oil  emulsion.  It  was  found  that  the  oil  binding 
capacity  of  the  peat  was  7.5  to  7.7  times  its  air  dry 
weight.  The  percentage  removal  of  oil  from  oil-in- 
water  emulsions  ranged  from  21  to  98%  depending 
upon  the  type  of  emulsion  studied.  Batch  kinetic 
studies  showed  that  equilibrium  was  reached  in  1 
to  3  hr  for  the  emulsions  investigated.  Isotherm 
analysis  of  the  data  showed  that  the  Brunauer, 
Emmett,  Teller  (BET)  isotherm  fits  the  adsorption 
pattern,  generally.  By  applying  the  BET  isotherm 
to  the  particular  oil-in-water  emulsion,  it  is  possible 
to  calculate  the  amount  of  peat  required  to  reduce 
the  oil  in  the  oily  water  to  a  desired  concentration; 
a  batch  adsorption  system  can  be  designed  to  oper- 
ate on  a  fill-and-draw  basis.  (Author's  abstract) 
W90-02156 


PARTICLE  SIZE  FRACTIONATION  AND 
METAL  DISTRIBUTION  IN  SEWAGE 
SLUDGES. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

S.  Yeoman,  R.  M.  Sterritt,  T.  Rudd,  and  J.  N. 

Lester. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  45, 

No.  1-2,  p  27-42,  May  1989.  11  fig,  3  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
•Metal  complexes,  'Filtration,  Particle  size,  Step 
filtration,  Cadmium,  Copper,  Nickel,  Lead,  Zinc, 
Activated  sludge  process,  Digested  sludge,  Raw 
sludge. 

A  sequential  step  filtration  technique  has  been  used 
to  investigate  the  different  particle  size  fractions  of 
suspended  solids  in  several  raw,  activated  and  di- 
gested sewage  sludge  samples.  Liquid  sludge  was 
passed  through  filters  with  progressively  smaller 
pore  sizes,  from  100  micrometers  down  to  0.2 
micrometers.  The  concentrations  of  Cd,  Cu,  Ni, 
Pb,  and  Zn  associated  with  each  particle  size  frac- 
tion were  also  determined.  The  particle  size  distri- 
butions indicated  that  there  was  a  greater  propor- 
tion of  larger  particles  in  the  raw  and  activated 
sludges  than  in  the  digested  sludges.  Generally  in 
activated  sludge  the  metals  tended  to  be  associated 
with  the  large  particles  of  >  100  micrometers, 
whereas  in  raw  and  digested  sludges  the  metals 
were  found  in  the  smaller  particle  size  fractions 
from  20  micrometers  down  to  2.5  micrometers. 
Calculating  specific  associations  in  terms  of  mg/kg 
the  8  to  20  micrometer  range  appears  important  in 
complexing  metals.  This  was  especially  evident 
when  comparing  the  sludges  from  the  same  treat- 
ment works.  Generally  distributions  were  more 
widespread  when  results  were  expressed  as  mg/kg 
as  opposed  to  mg/L.  (Author's  abstract) 
W90-02157 


SELENATE  REDUCTION  TO  ELEMENTAL 
SELENIUM  BY  ANAEROBIC  BACTERIA  IN 
SEDIMENTS  AND  CULTURE:  BIOGEOCHE- 
MICAL  SIGNIFICANCE  OF  A  NOVEL,  SUL- 
FATE-INDEPENDENT  RESPIRATION. 


Geological   Survey,   Menlo  I'aik,  CA    Water  Re- 
sources Div 

Foi  primary  bibliographic  entry  see  Field  2K 
W90-02168 


SORPTION  OF  TOXIC  ORGANIC  COM- 
POUNDS ON  WASTEWATER  SOLIDS:  COR- 
RELATION WITH  FUNDAMENTAL  PROPER- 
TIES. 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

R.  A.  Dobbs,  L.  Wang,  and  R.  Govind. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  9,  p  1092-1097,  September 
1989.  3  fig,  9  tab,  31  ref.  EPA  Cooperative  Agree- 
ment No.  CR81293-010. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Biological  wastewater  treatment, 
'Sorption,  Octanol-water  partition  coefficient. 

Sorption  of  toxic  organic  compounds  on  primary, 
mixed-liquor,  and  digested  solids  from  municipal 
wastewater  treatment  plants  has  been  correlated 
with  octanol-water  partition  coefficients  and  with 
modified  Randic  indexes.  It  has  been  shown  that 
the  correlations  are  the  same  for  all  three  types  of 
wastewater  solids  used  in  this  study  if  partition 
coefficients  are  calculated  on  the  basis  of  organic 
content  of  the  solids.  The  correlations  developed 
are  useful  for  assessing  the  role  of  sorption  in  the 
treatment  of  toxic  or  hazardous  compounds  in 
conventional  biological  wastewater  treatment 
plants.  Correlations  developed  provide  a  basis  for 
predicting  the  concentration  of  toxic  compounds 
associated  with  wastewater  solids  at  a  given  equi- 
librium concentration  in  the  aqueous  phase.  Organ- 
ic compounds  in  sludge  can  impact  anaerobic  di- 
gestion, land  spreading,  incineration,  and  ocean 
dumping  of  sludges.  Estimates  of  the  concentration 
of  toxic  compounds  in  sludge  allow  assessment  of 
the  impact  of  toxic  compounds  on  sludge  disposal 
options.  (Author's  abstract) 
W90-02243 


LEACHING  FROM  SOLIDIFIED  WASTE 
FORMS  UNDER  SATURATED  AND  UNSATU- 
RATED CONDITIONS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

S.  B.  Oblath. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  9,  p  1098-1102,  September 

1989.  4  fig,  1  tab,  20  ref.  DOE  Contract  No.  DE- 

AC09-76SR00001. 

Descriptors:  'Nitrates,  'Portland  cements,  'Radio- 
active wastes,  'Leachates,  Water  pollution 
sources,  Lysimeters. 

The  leaching  behavior  of  nitrate  ion  from  a 
cement-based  waste  form  containing  low-level  ra- 
dioactive waste  was  shown  to  be  identical  under 
saturated  and  unsaturated  soil  conditions.  Only  in 
soils  containing  less  than  2%  of  their  weight  in 
water  did  the  leach  rate  decrease.  The  observation 
of  identical  leach  rates  under  saturated  and  unsatu- 
rated conditions  is  explained  by  diffusion  through 
the  waste  form  being  the  limiting  step.  Diffusion 
through  the  soil  decreases  in  very  dry  soil  and  the 
limiting  step  changes.  These  laboratory  tests  were 
verified  by  measurements  on  a  similar,  Portland 
cement-based  waste  from  in  a  field  lysimeter.  (Au- 
thor's abstract) 
W90-02244 


DETERMINATION  AND  REDUCTION  OF 
PHYTOTOXICITY  OF  TWO  INDUSTRIAL 
WASTE  EFFLUENTS. 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W9O-02265 


CAPACITY  OF  THE  ACTIVATION  PROCESS 
IN  CASCADE  CIRCUITS  (LEISTUNGSFAEHIG- 
KEIT  VON  BELEBUNGSVERFAHREN  IN  KAS- 
KADENSCHALTUNG). 

Universitaet  der   Bundeswehr  Muenchen,   Neubi- 


berg  (German)  I  B  I  lust  fuer  WakMrrwcMcn. 
H  Hoffmann 

Available-    from    National    Technical    Information 
Service,  Springfield,  VA  22161  as  I  IB/Bt 
Price  codes:  El 5  in  paper  copy,  A01  in  microfiche 
1987.  207p,  103  fig,  64  tab,  72  ref  English  summa- 
ry 

Descriptors  'Sanitary  engineering,  'Wastewater 
treatment,  'Activated  sludge  process,  'Aeration, 
Cascade  operation.  Design  criteria,  Sludge  volume 
index,  Drainage,  Stability,  Lime. 

Various  experimental  settings  were  compared  to 
determine  which  method  of  cascade  plant  oper- 
ation has  advantages  when  compared  with  fully 
mixed  plants  in  sewage  facilities  The  effect  of  the 
method  of  operation  on  the  increase  in  capacity, 
reduction  of  the  sludge  volume  index,  improve- 
ment of  drainage,  elimination  of  nutrients  and 
process  stability  are  all  examined.  The  size  and  the 
number  of  cascade  stages  were  varied  and,  by 
establishing  anoxic  zones,  different  oxygen  concen- 
trations could  be  produced  In  addition,  the  effect 
of  aerating  the  returned  sludge  and  dosing  with 
lime  in  the  incoming  post-settling  pipe  was 
checked.  With  regard  to  upgrading  overloaded 
sewage  plants,  the  capacity  of  cascade  plants  was 
examined  at  a  loading  between  1.0  and  2.0  kg/cu 
m/d.  From  the  results  of  the  investigation,  propos- 
als were  developed  for  specifying  the  necessary 
number  of  cascades,  their  equipment  and  size,  the 
oxygen  consumption,  the  settling  capacity  and  the 
drainage  behavior  of  the  sludge.  (Author's  ab- 
stract) 
W90-02268 


MICROBIOLOGICAL    INVESTIGATIONS    OF 
HETEROTROPHIC  NITRIFICATION  IN  ACTI- 
VATED    SLUDGE     PLANTS     WITH     FIXED 
SLUDGE    BEDS   (MIKROBIOLOGISCHE    UN- 
TERSUCHUNGEN     ZUR     HETEROTROPHEN 
NITRIFIKATION    IN    BELEBTSCHLAMMAN- 
LAGEN  MIT  FESTKOERPEREINBAUTEN). 
Institut  fuer  Umweltanalytik  und  Biotechnologie 
GmbH.,  Pforzheim  (Germany,  F.R.) 
D.  Dengler,  and  H.  Eberhardt. 
Available    from    National   Technical    Information 
Service,     Springfield,     VA    22161     as    TIB/B87- 
81680/GAR.  Price  codes:  E09  in  paper  copy,  A01 
in   microfiche.    1986.   53p,   24  fig,   5   tab,   21   ref. 
English  summary. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Municipal  wastewater,  'Nitrifica- 
tion, Bacteria,  Microorganisms,  Ammonia,  Cul- 
tures. 

Bacteria  which  do  not  merely  nitrify  ammonium  to 
nitrate  or  nitrite,  but  eliminate  it  from  a  synthetic 
medium,  were  isolated  from  the  Pfinztal,  Germa- 
ny, municipal  sewage-treatment  plant.  From  the 
same  facility,  enrichment  cultures  were  obtained 
which  exhibit  a  stable  nitrification  rate  in  a  medium 
with  sodium  acetate  as  the  carbon  source.  The 
isolation  of  heterotrophic  or  autotrophic  nitrifiers 
was  not  successful.  The  enrichment  cultures 
showed  a  constant  nitrification  capacity  (stoichio- 
metric conversion  of  a  high  ammonium  concentra- 
tion to  nitrate)  in  fixed-bed  pilot-plant  tests. 
(Shidler-PTT) 
W90-02270 


HYDROMETALLURGICAL  SEPARATION  OF 
HEAVY  METALS  FROM  SLURRIES  (HYDRO- 
METALLURGISCHE  ABIRENNUNG  VON 
SCHWERMET ALLEN  AUS  SCHLAMMEN). 

Technische  Univ.  Berlin  (Germany,  F.R).  Fach- 
bereich  17  -  Werkstoffwissenschaften. 
H.  Rossel. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-770254/ 
GAR.  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  NP-8770254,  January  1987.  151p,  37 
fig.  19  tab,  79  ref.  English  summary. 

Descriptors:  'Municipal  wastes,  'Heavy  metals, 
•Sludge  utilization,  'Wastewater  treatment, 
'Waste  treatment.  Separation  techniques.  Lead, 
Cadmium,  Copper,  Chromium,  Nickel,  Zinc,  Fer- 
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tilizer,  Acid  extraction,  Leaching,  Ferric  Chloride, 
Sulfide  precipitation,  Costs. 

The  extraction  of  lead,  cadmium,  copper,  chromi- 
um, nickel,  and  zinc  from  municipal  sewage  sludge 
and  excavated  earth  was  investigated  in  order  to 
find  out  whether  the  heavy  metal  concentrations 
can  be  reduced  to  a  level  where  the  sludges  can  be 
used  as  agricultural  fertilizers.  It  was  found  that 
nonferrous  metals  can  be  mobilized  by  acid  oxidiz- 
ing leaching  and  separated  by  a  solid/liquid  separa- 
tion process.  The  most  efficient  oxidant  is  ferric 
chloride  which  can  be  regenerated  by  reoxidation 
and  thus  enables  circulation  of  the  alkaline  solu- 
tion. This  will  lower  the  cost  of  the  process.  The 
dissolved  nonferrous  metals  can  be  separated  by  a 
sulfide  precipitation  process.  Four  different  proc- 
ess variants  were  compared  with  regard  to  their 
cost.  (Author's  abstract) 
W90-02280 


TESTS  OF  MEASURES  FOR  THE  IMPROVE- 
MENT OF  THE  CAPACITY  OF  SMALL 
SEWAGE  TREATMENT  PLANTS  (ERPRO- 
BUNG  VON  MASSNAHMEN  ZUR  VERBES- 
SERUNG  DER  LEISTUNG  KLEINERER 
KLAERANIAGEN). 

Institut  fuer  Umweltanalytik  und  Biotechnologie 
G.m.b.H.,  Pforzheim  (Germany,  F.R.). 
H.  Eberhardt,  and  A.  Baum. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80298/GAR.  Price  codes:  E07  in  paper  copy.  1987. 
138  p,   71   tab,   2  fig,    13  ref.   English  summary. 

Descriptors:  'Wastewater  treatment  facilities, 
♦Quality  control,  'Systems  analysis,  'Operating 
policies,  'Personnel  management,  Training,  Plan- 
ning, Operating  manuals. 

The  necessary  organizational  analysis,  the  means 
and  quantity  of  operational  data  recording,  and  the 
level  of  training  of  the  personnel  are  generally 
insufficient  at  small  treatment  plants.  Their  effi- 
ciency can  often  be  improved  by  intermediate  and 
advanced  staff  training;  external  technical  support, 
advice,  and  supervision;  better  data  acquisition  in 
the  various  process  steps;  and  improvement  of 
control  engineering.  Improved  direction  and  su- 
pervision of  planning,  training,  preparation  of  op- 
erating manuals,  and  technical  support  are  also 
required.  (Author's  abstract) 
W90-02285 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


INTERFERENCE  WITH  THE  FUNCTIONAL 
EFFICIENCY  OF  BIOLOGICAL  SEWAGE 
TREATMENT  PLANTS  BY  MICROBICIDAL 
SUBSTANCES  (BEEINTRAECHTIGUNG  DER 
FUNKTIONSTUECHTIGKEIT  BIOLO- 

GISCHER  KLAERANLAGEN  AM  BEISPIEL 
MIKROBIZIDER  STOFFE). 
Fraunhofer-Gesellschaft  zur  Foerderung  der 
Angewandten  Forschung  e.V.,  Karlsruhe  (Germa- 
ny, F.R.).  Inst,  fuer  Systemtechnik  und  Innova- 
tionsforschung. 
P.  Kunz,  and  G.  Frietsch. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80498/GAR.  Price  codes:  E07  in  paper  copy  Jan- 
uary 1985.  292  p,  41  tab,  51  fig,  360  ref.  English 
summary. 

Descriptors:  'Bactericides,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  'Microorga- 
nisms, Toxicity,  Disinfectants,  Preservatives. 

Due  to  their  use  as  disinfectants  and  preservatives 
microbicidal  substances  are  important  in  the  health 
held  and  in  preservation  and  production  processes. 
However,  these  substances  can  also  present  prob- 
lems because  they  are  potentially  damaging  to  the 
microorganisms  in  sewage  treatment  plants  or  can 
have  a  biocidal  effect  on  natural  waters.  The  intro- 
duction of  microbicides  into  various  areas,  their 
application,  and  their  effects  and  significance  with 
respect  to  the  functional  efficiency  of  sewage  treat- 
ment plants  was  studied.  With  the  aid  of  case- 
studies  (and  based  on  biological  principles,  previ- 
ous investigations  of  process  stability,  and  cases  of 
damage  to  sewage  treatment  plants),  the  potential 
etlect  of  microbicidal  substances  in  a  cause-and- 


effect   model   of  a  treatment   plant   ecosystem   is 
shown  in  terms  of  which  microbial  associations 
and  which  plant  types  are  affected  the  earliest 
(Author's  abstract) 
W90-02286 


SUPERFUND  RECORD  OF  DECISION:  FRON- 
TIER HARD  CHROME,  WA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response! 
For  primary  bibliographic  entry  see  Field  5G 
W90-02289 


DURABILITY  OF  BITUMINOUS-LINED  COR- 
RUGATED STEEL  PIPE  STORM  SEWERS  (AP- 
PENDICES). 

Pirnie  (Malcolm),  Inc.,  Columbus,  OH. 

S.  Zeid,  and  M.  Macy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-121347. 

Price  codes:  A14  in  paper  copy,  A01  in  microfiche 

Report  No.  FHWA/OH-85/015,  April  1985.  362p, 

5  append.  State  Job  No.  14367(0). 

Descriptors:  'Pipes,  'Storm  sewers,  'Lining,  Ohio, 
Performance  evaluation,  Pipelines,  Field  tests. 

In  1983,  the  Ohio  Department  of  Transportation 
(ODOT)  initiated  a  study  to  determine  the  durabil- 
ity of  bituminous  lined  corruaged  steel  pipe  storm 
sewers  at  various  sites  in  Ohio.  The  study  involved 
field  inspection  and  analysis  of  representative  bitu- 
minous lined  storm  sewers  throughout  Ohio.  This 
volume  contains  the  appendices  to  the  final  report 
on  the  site.  The  appendices  are  as  follows:  (A)  site 
investigation  locations;  (B)  data  listing-problem 
pipe  sections;  (C)  pipe  section  summary;  (D)  field 
data  sheets;  and  (E)  listing-deflection  and  align- 
ment problems.  (Lantz-PTT) 
W90-02299 


TECHNOLOGY  ASSESSMENT  OF 

WASTEWATER       TREATMENT       ALTERNA- 
TIVES   FOR    COMPLIANCE    WITH    DEOXY- 
GENATING     WASTES     EFFLUENT     STAND- 
ARDS. 
Institute  of  Technology  Assessment,  Springfield, 

S.  F.  John,  and  L.  W.  Skelton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-122279. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  ILENR/RE-EA-88/18,  September 
1988.  140p,  10  fig,  8  tab,  51  ref,  append.  Illinois 
Department  of  Energy  and  Natural  Resources 
Contract  EA  44,  Project  87/7012. 

Descriptors:  'Wastewater  treatment,  'Effluent 
limitations,  'Water  quality  standards,  'Illinois 
'Wastewater  lagoons,  Standards,  Performance 
evaluation,  Economic  aspects,  Land  disposal,  La- 
goons. 

The  Illinois  Environmental  Protection  Agency 
(IEPA)  has  proposed  amendments  to  the  lagoon 
exemption  provisions  of  35  111.  Admin.  Code 
304.120  applicable  to  the  5-day  biochemical 
oxygen  demand  (BOD5)  and  total  suspended  solids 
effluent  limitations  for  discharge  to  waters  of  the 
State.  The  proposal,  designated  R86-17,  if  accepted 
by  the  Pollution  Control  Board  in  its  present  form, 
would  retain  existing  lagoon  exemption  language 
and  expand  the  number  of  sources  eligible  to  re- 
ceive exemptions.  Two  key  features  of  both  the 
existing  and  proposed  lagoon  exemption  rules  are 
that  they:  provide  more  relaxed  effluent  standards 
for  sources  employing  one  particular  treatment 
technology,  third-stage  treatment  lagoons,  than  for 
sources  using  any  other  treatment  technology-  and 
restrict  eligibility  for  the  relaxed  effluent  standards 
to  sources  with  waste  loads  below  a  specific  popu- 
lation equivalent  (PE).  The  proposal  would  in- 
crease the  maximum  PE  from  2500  to  5000.  Only 
publicly  owned  treatment  works  in  the  2500  to 
5000  range  would  be  eligible  for  the  lagoon  exemp- 
tion while  both  public  and  private  treatment  works 
under  2500  PE  are  eligible.  At  the  request  of  the 
Illinois  Department  of  Energy  and  Natural  Re- 
sources, this  report  presents  information  on  tech- 
nologies, particularly  land  treatment  technologies, 


which  may  provide  alternative  options  for  many  of 
the  communities  affected  by  this  proposed  rule 
change.  Chapter  2  of  the  report  examines  some  of 
the  more  prevalent  misconceptions  about  land 
treatment  as  well  as  some  of  the  issues  implied  in 
the  proposed  rule  change.  In  Chapter  3,  a  range  of 
wastewater  treatment  technologies  available  to  Illi- 
nois communities  is  described  and  their  expected 
performances  compared.  Attention  is  given  to  la- 
goons, because  they  are  the  subject  of  the  proposal 
and  to  alternative  technologies.  Chapters  4  and  5 
discuss,  primarily  in  qualitative  terms,  the  costs 
and  benefits  of  wastewater  treatment  technologies 
and  Chapter  6  identifies  and  evaluates  some  of  the 
economic  impacts  of  these  technologies.  (Lantz- 

W90-02304 


TRICKLING  FILTER/SOLIDS  CONTACT 
PROCESS:  APPLICATION  TO  ARMY 
WASTEWATER  PLANTS. 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 
R.  I.  Scholze. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A199  858. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
USA-CERL  Technical  Report  N-88/14,  August 
1988.  51p,  6  fig,  9  tab,  22  ref,  2  append. 

Descriptors:  'Military  reservations,  'Wastewater 
treatment,  'Trickling  filters,  'Contact  filters,  'Sec- 
ondary wastewater  treatment,  Economic  aspects, 
Biochemical  oxygen  demand,  Suspended  sedi- 
ments, Costs,  Sludge  cake,  Economic  aspects. 

More  than  half  of  the  Army's  wastewater  treat- 
ment plants  use  trickling  filter  technology  to  pro- 
vide secondary  treatment.  With  the  growth  in  re- 
gional population  at  many  installations,   there  is 
concern  that  trickling  filters  alone  may  not  be  able 
to  handle  the  additiona  loads  generated.  Several 
add-on  and  replacement  techniques  recently  have 
emerged  for  trickling  filter  systems.  These  methods 
have  reinforced  the  role  of  trickling  filters  in  pro- 
viding effective,  economical  secondary  treatment. 
Of  particular  interest  to  the  Army  is  the  trickling 
filter/solids  contact  (TS/SC)  process.  Based  on  a 
literature  review,  site  visits,  and  telephone  surveys, 
TF/SC  can  produce  high-quality  effluent  and  is 
simple  to  operate,  reliable,  and  cost-effective.  The 
process   has  several   advantages   over   competing 
methods  including:  (1)  monthly  average  biochemi- 
cal oxygen  demand  (BOD)  and  suspended  solids 
(SS)  of  10  mg/L  or  less  are  attainable  without 
effluent  filtration;  (2)  soluble  BOD  reduction  in  the 
solids   channel,    beyond    that    normally    expected 
from  the  trickling  filters,  provides  a  cost-effective 
method  of  producing  an  effluent  meeting  require- 
ments; (3)  waste  biological  sludge  from  the  TF/SC 
process  is  dense  enough  for  efficient  wasting  di- 
rectly to  the  primary  clarifiers  for  cosettling  with 
the  primary  sludge;  (4)  sludge  yields  in  the  TF/SC 
process   are   comparable   to   those   of  competing 
technologies  so  that  associated  sludge  handling  and 
treatment  costs  are  comparable;  (5)  TF/SC  tech- 
nology is  stable  and  relatively  simple,   requiring 
much  less  equipment,  electrical  control,  and  opera- 
tor attention  than  other  technologies,  resulting  in 
substantially    lower   total    operation    and    mainte- 
nance costs  and  (6)  TF/SC  consumes  Hess  than 
half  the  estimated  annual  energy  demand  of  con- 
ventional technology  because  of  its  lower  overall 
horsepower  requirements.  Reduced  sludge  recycle 
compared  to  the  activated  sludge  process  is  signifi- 
cant. (Lantz-PTT) 
W90-02308 


COMPARISON  OF  OXYGEN  TRANSFER  TEST 
METHODS  IN  A  TOTAL  BARRIER  OXIDA- 
TION DITCH  CONFIGURATION. 

BCM  Converse,  Inc.,  Mobile,  AL. 
R.  C.  Borneman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-103931. 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/059,  October  1988 
395p,  9  fig,  17  tab,  11  ref,  10  append.  EPA  Con- 
tract CR8 13448. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 
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Descriptors:  'Oxidation  ditches,  *  Wastewater 
treatment,  'Oxidation,  'Oxygen  transfer,  'Aer- 
ation, Ditches,  Aerated  lagoons,  Alabama,  Virgin- 
ia, Water  pollution  treatment,  Chemical  treatment. 

The  Total  Barrier  Oxidation  Ditch  (TBOD)  is  a 
recent  development  in  oxidation  ditch  wastewater 
treatment  technology.  It  differs  from  conventional 
oxidation  ditch  configurations  in  that  a  vertical 
wall  is  installed  across  the  entire  cross-section  of 
the  ditch  channel.  Circulating  flow  is  thereby 
intercepted  at  each  pass  and  forced  through  one  or 
more  draft  tube  submerged  turbine  aerators 
(DTSTA's)  located  on  the  upstream  side  of  the 
wall.  Aerated  wastewater  is  returned  to  the  chan- 
nel downstream  of  the  wall  through  one  or  more  J- 
tubes  that  pass  under  the  wall.  This  project  was 
carried  out  in  1986  and  1987  for  the  dual  purpose 
of:  (1)  evaluating  the  applicability  of  selected  test 
procedures  developed  by  the  American  Society  of 
Civil  Engineers  (ASCE)  Committee  on  Oxygen 
Transfer  for  estimating  the  oxygen  transfer  per- 
formance of  a  circulating  oval  aeration  basin  as 
represented  by  the  TBOD  configuration;  and  (2) 
generating  reliable  and  clean  process  water  oxygen 
transfer  data  on  two  TBOD's  at  Opelika,  Alabama, 
and  South  Hill,  Virginia.  The  methods  used  in  the 
clean  water  test  program  included  the  ASCE  non- 
steady  state  procedure,  the  krypton/tritium  radio- 
tracer procedure,  and  a  technique  in  which  a  dis- 
solved oxygen  mass  balance  is  performed  across 
the  aeration  device.  In  the  process  water  test  pro- 
gram, methods  utililized  included  off-gas  analysis 
and  the  above  radiotracer  procedure  at  both  sites 
plus  a  process  oxygen  consumption/oxygen  supply 
mass  balance  at  one  of  the  sites.  (Author's  abstract) 
W90-02312 


SOIL  CHEMISTRY  AND  PHOSPHORUS  RE- 
TENTION CAPACITY  OF  NORTH  CAROLINA 
COASTAL  PLAIN  SWAMPS  RECEIVING 
SEWAGE  EFFLUENT. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

C  J.  Richardson,  M.  R.  Walbridge,  and  A.  Burns. 
Water  Resources  Research  Institute  of  The  Uni- 
versity of  North  Carolina  Report  No.  241,  Novem- 
ber  1988.  96p,  7  fig,    11   tab,  72  ref,  2  append. 
WRRI  Project  70063. 

Descriptors:  'Wastewater  treatment,  'Tertiary 
wastewater  treatment,  'Wetlands,  'Soil  chemistry, 
'Phosphorus,  'Coastal  marshes,  'Wastewater  dis- 
posal, 'Swamps,  Coastal  plains,  Hydrogen  ion  con- 
centration, Phosphates,  Nutrients,  Brown  Marsh 
Swamp,  Cashie  Swamp,  Wahtom  Swamp,  Soil 
amendments. 

The  soil  chemical  properties  and  P  sorption  poten- 
tials of  three  North  Carolina  coastal  plain  swamps 
were  analyzed  for:  (1)  characterization  of  their  soil 
chemistries;  (2)  both  short-term  and  long-term  ef- 
fects of  wastewater  addition  on  soil  chemistry;  (3) 
determination  of  their  P  sorption  capacities  and  the 
relationships  between  P  sorption  and  soil  chemis- 
try; and  (4)  development  of  a  predictive  index  to 
evaluate  the  P  sorption  potentials  of  other  coastal 
plain  swamps.  At  Brown  Marsh  Swamp,  soils  were 
analyzed  both  before  and  after  the  initiation  of 
wastewater  discharge.  At  Cashie  Swamp,  which 
has  been  receiving  wastewater  additions  for  ap- 
proximately 30  years,  soils  were  collected  both 
above  and  below  the  discharge  point.  Soils  from 
nearby  non-impacted  Wahtom  Swamp  were  ana- 
lyzed for  comparison.  Wastewater  additions  at 
Brown  Marsh  Swamp  resulted  in  significant  in- 
creases in  soil  pH,  available  P04-P,  extractable 
NH4-N,  and  total  P,  and  significant  decreases  in 
microbial  biomass  P04-P  and  extractable  N03-N. 
At  Cashie  Swamp,  soils  collected  below  the  dis- 
charge point  had  significantly  higher  concentra- 
tions of  extractable  P,  and  significantly  lower  per- 
cent organic  matter  and  concentrations  of  extracta- 
ble Ca,  Mg,  and  K.  total  N,  total  P,  and  N:P  ratios 
than  soils  collected  above  the  discharge  point.  It  is 
estimated  that  the  Clarkton  Wastewater  treatment 
plant  discharges  221  kg  of  P04-P  and  295  kg  of 
total  P  annually  into  the  0.2  ha  Brown  Marsh  spray 
field.  Based  on  a  modified  Langmuir  equation  esti- 
mate of  maximum  P  sorption  potential,  each  hec- 
tare of  Brown  Marsh  Swamp  soil  could  sorb  nearly 
two  years  of  annual  phosphate  discharge  from  the 


Clarkton  plant  in  the  upper  15  cm  of  the  soil  alone 
I  hese  calculations  of  maximum  sorption  potential 
suggest  that  this  swamp  could  remove  current 
loading  rates  for  hundreds  of  years  if  wastewater  I' 
was  discharged  evenly  over  the  entire  swamp 
Maximum  utilization  of  wetlands  for  phosphate 
removal  from  wastewater  with  minimum  ecosys- 
tem impact  can  only  be  achieved  under  conditions 
which  maximize  retention  time  and  the  effective- 
surface  area  of  the  wetland,  and  minimize  the 
average  impact  per  unit  area.  This  could  be 
achieved  by  adding  acidified  wastewater  using  a 
well  designed  diffusion  system.  (Lantz-PTT) 
W90-02314 


FORMATION  OF  HALOGENATED  ORGAN- 
ICS  DURING  WASTEWATER  DISINFECTION. 

North  Carolina  Univ.,  Chapel  Hill.  School  of 
Public  Health. 

P.  C.  Singer,  R.  A.  Brown,  and  J.  F.  Wiseman. 
Water  Resources  Research  Institute  of  the  Univer- 
sity of  North  Carolina  Report  No.  239,  November 
1988.   135p,  29  fig,  47  tab,  59  ref.  WRRI  Project 
70027. 

Descriptors:  'Halogenated  hydrocarbons,  'Organ- 
ic compounds,  'Wastewater  treatment,  'Water 
pollution  sources,  'Chlorination,  Disinfection,  Tri- 
halomethane,  Halides,  Chlorine. 

Since  the  deletion  of  federally-mandated  fecal  coli- 
form  limits  from  the  definition  of  secondary 
wastewater  treatment  in  1976,  most  states  have 
been  reviewing  and  modifying  their  requirements 
concerning  wastewater  disinfection,  particularly 
with  regard  to  the  use  of  chlorine.  The  formation 
of  trihalomethanes  (THMs)  and  total  organic  ha- 
lides (TOX)  was  examined  during  wastewater 
chlorination  at  three  wastewater  treatment  plants 
in  the  central  Piedmont  of  North  Carolina.  TOX 
and  THM  formation  was  evaluated  in  terms  of 
effluent  wastewater  quality  (e.g.  residual  chemical 
oxygen  demand,  total  organic  carbon  and  ammonia 
concentration),  chlorine  dose,  chlorine  contacting 
system,  method  of  chlorine  addition,  and  chlorine- 
to-ammonia  ratio.  The  results  showed  that  TOX 
was  present  in  the  unchlorinated  wastewater  and 
that  additional  TOX  was  formed  immediately  after 
chlorine.  Small  to  insignificant  amounts  of  THMs 
were  detected.  TOX  formation  did  not  increase 
with  increasing  contact  time,  due  to  the  rapid 
depletion  of  free  chlorine  and  the  formation  of 
combined  chlorine  in  the  chlorine  contact  cham- 
ber. The  amount  of  TOX  formed  as  a  result  of 
wastewater  chlorination  ranged  from  about  50  to 
150  micrograms/L  (ug/L)  at  the  three  plants.  Mass 
balance  calculations  and  in-stream  measurements 
demonstrated  that  TOX  behaves  conservatively  in 
the  respective  receiving  streams.  Laboratory  ex- 
periments were  conducted  on  unchlorinated  sec- 
ondary effluent  in  order  to  investigate  the  influ- 
ence of  chlorine  dose,  chlorine  contact  time,  initial 
mixing  intensity,  and  ammonia  concentration  on 
TOX  and  THM  formation  to  verify  and  assist  in 
the  interpretation  of  the  field  results.  At  chlorine 
doses  similar  to  those  commonly  encountered 
during  wastewater  chlorination,  TOX  formed  im- 
mediately after  chlorine  addition,  but  no  additional 
TOX  formation  was  detected  with  increasing  con- 
tact time.  TOX  and  THM  formation  were  sensitive 
to  the  ammonia  concentration  when  chlorine-am- 
monia ratios  were  >  1  mol/mol  (beyond  the 
'hump'  of  the  breakpoint  curve),  but  not  when 
excess  ammonia  was  present.  (Lantz-PTT) 
W90-02315 


MARINE  TREATMENT  OF  SEWAGE  AND 
SLUDGE. 

Proceedings  of  the  Conference  Organized  by  the 
Institution  of  Civil  Engineers  and  held  in  Brighton 
on  29-30  April  1987.  Thomas  Telford,  London. 
1988.  296  p. 

Descriptors:  'Wastewater  disposal,  'Marine 
wastewater  treatment,  'Conferences,  'Wastewater 
treatment,  'Ocean  dumping,  'Sludge  disposal, 
'Coastal  waters.  Water  pollution  control,  Legisla- 
tion, Legal  aspects.  Case  studies,  Outfall  sewers, 
Marine  environment,  Economic  aspects. 

The  sea's  capacity  to  absorb  waste  products  is 
widely   used   throughout   the  world.   But,   if  this 


resource  is  to  remain  a  healthy  and  effective 
method  of  disposal,  it  needs  to  be  better  under- 
stood I  hese  proceedings  discuss  the  numerous 
technical,  political,  legal,  economic  and  environ- 
mental problems  of  marine  treatment  from  the 
British,  European,  American  and  Australian  per- 
spectives Discussions  li^cus  on  five  major  themes: 
| !  j  an  overview  of  the  current  situation,  (2)  current 
practice-treatment  disposal  and  performance,  by 
outfall;  (3)  current  practice-treatment  disposal  and 
performance,  by  vessel;  (4j  economic  consider- 
ations; and  (5j  (See  W90-O2318  thru  W90-02333) 
(Lantz-PTT) 
W90-02317 


MARINE  TREATMENT,  DISPOSAL  AND  PLR- 
FORMANCh     OF     SEWAGE     OUTFALL-I  K 

PRACTICE  AND  EXPhNDI  TURE. 

Wessex  Water  Authority,  Bristol  (England).  Engi- 
neering and  Operations 

For  primary  bibliographic  entry  see  Field  5E. 
W90-02324 


SEWAGE  TREATMENT  STRATEGY  FOR  THE 
COLWYN  AND  ABERCONWY  AREAS -AN  AP- 
PRAISAL OF  OPTIONS. 

Welsh  Water  Authority,  Powys. 
C.  Pattinson,  and  R.  Jones. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  159-172,  5  fig. 

Descriptors:  'Wastewater  disposal,  'Management 
planning,  'Wales,  'Outfall,  'Wastewater  treat- 
ment, 'Waste  management,  'Waste  disposal,  Case 
studies,  Capital  costs,  Costs,  Colwyn,  Aberconwy, 
Model  studies,  Wastewater  outfall,  Ocean  dump- 
ing. 

Considerable  problems  attach  to  the  formulation  of 
capital  investment  strategies  for  sewage  treatment 
in  coastal  areas  due  to  the  difficulties  involved  in 
obtaining  reliable  flow  information  and  in  accu- 
rately estimating  the  cost  of  sea  outfalls.  Difficul- 
ties may  also  occur  due  to  the  necessity  of  incorpo- 
rating intensive  expenditure  on  outfall  contracts 
within  a  limited  Capital  Program.  This  case  study 
describes  how  these  problems  were  overcome  by 
developing  a  set  of  standard  cost  models,  by  carry- 
ing out  sensitivity  analyses  and  by  adopting  specif- 
ic targets  for  phasing  of  capital  expenditure.  The 
most  appropriate  option  as  a  capital  investment 
strategy  was  along  sea  outfall  linked  to  wastewater 
flows  from  several  towns.  This  option  allowed  for 
phasing  over  a  number  of  years  and  complied  with 
environmental  and  road  construction  restraints. 
(See  also  W90-02317)  (Lantz-PTT) 
W90-02327 


THANET  SEWAGE  DISPOSAL  INVESTIGA- 
TION AND  THE  COMPARISON  OF  JOINT 
AND  LOCAL  SOLUTIONS. 

Southern  Water  Authority,  Worthing  (England). 
F.  N.  Midmer,  and  M.  J.  Brown. 
IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  173-187,  2  fig,  6  tab,  7  ref,  append. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
treatment,  'Waste  disposal,  'Management  plan- 
ning, Isle  of  Thanet,  Great  Britain,  Ocean  dump- 
ing, Margate,  Ramsgate,  Broadstairs,  Costs,  Eco- 
nomic aspects.  Wastewater  outfall,  Swimming. 

The  Isle  of  Thanet  is  an  important  holiday  area  in 
East  Kent  with  a  total  summer  population  of 
180,000  in  the  four  seaside  towns  of  Margate, 
Ramsgate,  Broadstairs  and  Birchington.  Sewage  is 
discharged  to  the  sea  through  short  sea  outfalls, 
which  cause  pollution  of  the  local  beaches.  The 
need  for  improvements,  which  had  been  discussed 
for  many  years,  was  finally  brought  to  a  head 
when  Margate  was  designated  a  bathing  water  in 
accordance  with  EC  Directive  76/160/EEC.  This 
paper  outlines  the  options  examined,  which  varied 
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from  a  single  outfall  for  all  the  towns,  through 
separate  schemes,  to  a  single  treatment  works,  and 
the  consideration  given  to  the  resource  benefits  of 
effluent  re-use.  The  actual  capital  cost  of  the  vari- 
ous options  were  very  similar  but  the  cheapest  in 
terms  of  net  present  value  (NPV)  was  the  option 
which  provided  separate  solutions  for  each  town, 
separate  outfalls  for  the  Thanet  coastal  towns  and 
sewage  treatment  work  (STW)  for  the  inland  town 
of  Sandwich.  The  chosen  strategy  was  separate 
outfalls  at  Margate  and  Broadstairs  and  an  STW  at 
Ramsgate.  Sandwich  would  receive  works  treat- 
ment and  there  would  be  further  consideration  of  a 
combined  works  at  Richborough  serving  Rams- 
gate and  Sandwich.  (See  also  W90-02317)  (Lantz- 
PTT) 
W90-02328 


ECONOMIC  ASSESSMENT  OF  INLAND 
TREATMENT  AND  MARINE  TREATMENT 
OPTIONS  FOR  WEYMOUTH  AND  PORT- 
LAND. 

Wessex  Water  Authority,  Bristol  (England). 
R.  Tyler. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  189-201,  4  tab,  4  ref. 

Descriptors:  *Wastewater  disposal,  *Economic  as- 
pects, 'Wastewater  treatment,  *Ocean  dumping, 
•Waste  disposal,  Weymouth,  Portland  (England), 
Wastewater  outfall,  Costs,  Environmental  effects. 

Wessex  Water  Authority  has  constructed  a  long 
sea  outfall  to  provide  sewage  disposal  by  marine 
treatment  for  Weymouth  and  Portland.  Before 
construction  began  an  economic  evaluation  of 
marine  treatment  and  alternative  inland  treatment 
options  was  carried  out.  Post  construction  experi- 
ence enables  previous  assumptions  to  be  examined 
critically.  It  was  found  that  a  properly  designed 
and  executed  scheme  for  the  disposal  of  sewage  by 
marine  treatment  provides  an  alternative  solution 
to  inland  treatment  methods  which  can  be  eco- 
nomically and  environmentally  superior.  This  was 
demonstrated  by  a  regular  monitoring  program  of 
both  beaches  and  the  marine  environment  adjacent 
to  the  diffusers,  and  the  complete  absence  of  smell 
or  noise  problems  from  the  headworks.  (See  also 
W90-02317)  (Lantz-PTT) 
W90-02329 


SEMINAR  ON  WASTEWATER  TREATMENT 
IN  URBAN  AREAS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010223. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Baltic  Sea  Environment  Proceedings,  No.  25,  7-9 
September  1986,  Visby,  Sweden.  (1987).  159p. 

Descriptors:  'Urban  areas,  'Municipal  wastewater, 
'Wastewater  treatment,  Conferences,  Nitrogen, 
Denitrification,  Sewers,  Industrial  wastewater. 

The  Wastewater  Treatment  in  Urban  Areas  semi- 
nar was  held  in  Visby,  Sweden  7-9  September 
1986.  The  seminar  was  organized  jointly  by  the 
National  Environmental  Protection  Board  (SNV) 
and  the  Swedish  Water  and  Waste  Water  Works 
Association  (VAV).  Some  40  people  took  part  in 
the  seminar  and  the  following  countries  were  rep- 
resented: Denmark,  Finland,  the  Federal  Republic 
of  Germany,  the  Polish  People's  Republic,  Sweden 
and  the  Union  of  Soviet  Socialist  Republics. 
Papers  presented  fell  into  the  following  three  as- 
pects of  urban  wastewater  treatment:  sewerage 
systems;  discharge  of  industrial  wastewater  to  mu- 
nicipal sewerage  systems;  and  reduction  of  nitro- 
gen. (See  W90-02413  thru  W90-02426)  (Lantz- 
PTT) 
W90-02412 


SEWERAGE    SYSTEMS:    OVERFLOW    PROB- 
LEMS AND  RENOVATION  METHODS. 

Plancenter  Ltd.,  Finland. 

U.  Tanttu. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 


25,  7-9  September  1987,  Visby,  Sweden,  p  15-20. 

Descriptors:  'Sewers,  'Maintenance,  'Wastewater 
facilities,  'Overflow,  'Water  pollution  sources, 
Economic  aspects,  Costs,  Pipes,  Water  transport, 
Finland. 

Total  investments  in  Finland  (1984)  spent  on  sewer 
systems  were  roughly  FIM  590  million.  About 
14%  of  this  sum  (FIM  82  million),  was  spent  on 
rehabilitation  of  networks.  However,  according  to 
some  evaluations,  the  respective  amount  should  be 
about  FIM  500  million  for  rehabilitation  only. 
Therefore,  keeping  the  performance  of  sewer  net- 
works satisfactory  in  the  future,  is  a  concern.  The 
overflow  problem  is  one  of  the  most  serious  prob- 
lems caused  by  old  and  improperly  working  sewer 
systems.  Several  other  aspects  of  sewers  in  poor 
condition  are:  excess  hydraulic  loading  of  treat- 
ment plants;  normal  maintenance  and  operation 
(flushing,  opening  of  clogs)  increases  and  expense; 
unexpected  renovation  works  and  interruptions  in 
operation  that  cause  trouble  in  traffic,  odor  prob- 
lems in  the  environment,  and  hygienic  hazards;  and 
the  performance  of  other  underground  networks 
(water  pipes,  district  heating  pipes)  that  may  be 
threatened  by  earth  crushings  due  to  old  sewers. 
Current  renovations  methods  used  in  Finland  in- 
clude: (1)  studies  to  determine  the  extent  of 
groundwater  infiltration  due  to  overflow;  (2)  in- 
spection of  sewer  systems;  (3)  diversion  of  surface 
waters;  (4)  reconstruction  of  sewer  lines;  and  (5) 
resealing  pipelines.  (See  also  W90-02412)  (Lantz- 
PTT) 
W90-02414 


RENOVATION  OF  THE  STOCKHOLM  SEW- 
ERAGE SYSTEM. 

Stockholm      Water      and      Wastewater      Works 

(Sweden). 

P.  Sandin. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  21-28. 

Descriptors:  'Sewers,  'Maintenance,  'Sweden, 
Stockholm,  Construction  methods,  Pipes,  Water 
transport,  Wastewater  facilities. 

Within  a  few  years  Stockholm  will  let  all  its  treat- 
ed wastewater  into  the  Saltsjon,  the  inner  part  of 
the  Stockholm  Archipelago.  In  order  to  prevent 
overflows  'Plan  83'  has  been  drafted  which  tells 
how  the  sewerage  system  will  be  constructed  and 
what  measures  have  to  be  taken  in  constructing 
and  operating  the  system.  Renovations  of  the  exist- 
ing pipes  is  one  method  to  get  a  well  functioning 
sewer  system.  In  order  to  try  and  develop  new 
techniques  and  materials  in  connection  with  pipe 
renovation,  Stockholm  Water  and  Wastewater 
Works,  in  collaboration  with  the  National  Swedish 
Board  for  Technical  Development  (STU),  has  initi- 
ated a  project  for  the  acquisition  of  techniques  in 
connection  with  the  renovation  of  sewers.  In  order 
to  obtain  the  views  of  other  Swedish  municipali- 
ties, a  reference  group  was  set  up,  which  includes 
representatives  from  a  number  of  municipalities 
and  the  Swedish  Water  and  Wastewater  Associa- 
tion. The  system  on  which  the  practical  work  is  to 
be  done  is  an  approximately  700  m-long  sewer  in 
Backombergavagen  in  the  west  of  Stockholm. 
Also  included  are  a  number  of  15  m-long  house 
connections  that  are  to  be  renovated.  Attempts 
will  be  made  to  develop  methods  so  that  the  house 
connections  can  be  connected  to  the  main  sewer 
without  excavation.  These  methods  include:  relin- 
ing,  muscle  rehning,  pipe  cracking,  elastic  linings, 
insituform,  copeflex,  inpipe  system,  aqua  rings, 
panels,  and  pipe-jacking.  (See  also  W90-02412) 
(Lantz-PTT) 
W90-02415 


MANAGEMENT  OF  SEWER  OVERFLOW 
STRUCTURE  IN  THE  FRG. 

G.  Leymann. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 
Areas.  Baltic  Sea  Environment  Proceedings,  No. 
25,  7-9  September  1987,  Visby,  Sweden,  p  29-35,  5 
fig,  2  ref. 

Descriptors:  'Storm  runoff,  'Urban  runoff,  'Com- 
bined sewers,  'Combined  sewer  overflows,  'West 


Germany,  'Storm  wastewater,  'Sewers,  Hydraulic 
structures,  Industrial  wastewater,  Municipal 
wastewater.  Pipes. 

Due  to  the  geological  morphology  of  the  south 
and  west  of  West  Germany,  combined  sewer  sys- 
tems are  used  to  drain  sewage  and  rain  water  in 
urban  areas.  In  this  system,  industrial  and  domestic 
sewage  as  well  as  rain  water  flowing  off  areas  with 
sealed  surfaces  are  discharged  into  one  pipe.  Size 
and  structure  of  this  sewer  systems  are  designed  to 
fulfill  the  criterium,  that  the  total  amount  of  water, 
stemming  from  rain  events  of  an  intensity  not  to  be 
exceeded  more  than  once  a  year,  can  be  drained 
without  flooding  any  part  of  the  area  considered. 
Around  the  Baltic  Sea,  sewer  systems  exist  in  the 
central  areas  of  the  cities  of  Lubeck,  Schleswig  and 
Flensburg.  The  remaining  communities  with  more 
than  2000  inhabitants  possess  separate  sewer  sys- 
tems. For  those  cities  operating  a  combined  sewer 
system,  plans  exist  for  either  construction  of  storm 
water  overflow  tanks  or  separation  of  rain  and 
sewage  waters.  In  small  communities  with  <  2000 
inhabitants,  combined  sewer  systems  prevail.  Re- 
quirements concerning  rain  water  treatment  are 
fulfilled  by  constructing  sewage  lagoons.  In  the 
West  German  part  of  the  Baltic  Sea  area,  the 
sewage  water  of  90%  of  all  inhabitants  are  dis- 
charged into  central  sewer  systems  and  dealt  with 
in  biological  treatment  plants.  Where  separate 
sewer  systems  are  in  use,  rain  water  are  discharged 
into  the  natural  waters  directly.  Purification  steps, 
such  as  rain  water  treatment  basins,  are  required 
only  in  special,  protected  waters.  In  the  case  of  the 
storm  water  overflow  tanks,  size  and  structure  of 
rain  water  treatment  basins  are  based  on  a  critical 
unit  area  rainfall  of  15  L/sec/ha,  which  takes  care 
of  90%  of  all  storm  water  flow-off  events.  The  size 
of  the  basins  is  based  on  a  maximum  hydraulic 
surface  load  of  9  cu  m/sq  m/ha.  (See  also  W90- 
02412)  (Lantz-PTT) 
W90-02416 


CONCENTRATION  LIMITS  FROM  A  TECHNI- 
CAL  STANDPOINT. 

K-konsult.  Stockholm  (Sweden). 

J.  Rennerfelt. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  36-41. 

Descriptors:  'Regulations,  'Water  pollution  con- 
trol, 'Hazardous  wastes,  'Sweden,  Municipal 
wastewater,  Industrial  wastewater,  Organic  com- 
pounds, Heavy  metals,  Sulfates,  Ammonia,  Sol- 
vents. 

The  discharge  of  hazardous  substances  in  an  indus- 
trial wastewater  can  cause  a  number  of  negative 
effects  in  sewers  and  treatment  plants.  Swedish 
requirements  governing  the  discharge  of  hazardous 
substances  from  industries  into  municipal  sewerage 
systems  have  been  put  together  in  a  list  of  limit 
values.  The  list  specifies  the  maximum  concentra- 
tions (of  sulfates,  magnesium,  ammonia,  toluene, 
benzene,  xylene,  chloroform,  carbon  tetrachloride, 
trichloroethylene,  copper,  nickel,  chromium,  lead, 
zinc,  cadmium,  mercury,  cobalt)  that  can  be  ac- 
cepted at  the  connection  point  between  the  indus- 
trial plant  and  municipal  network  with  regard  to 
the  effect  on  the  sewers,  and  at  the  inlet  to  the 
treatment  plant  with  regard  to  the  treatment  proc- 
esses. Organic  substances  have  been  divided  into 
three  groups  with  regard  to  their  capacity  for 
decomposition  in  municipal  treatment  plants,  toxic- 
ity and  risk  of  biological  accumulation  in  biological 
sludge  and  in  the  natural  environment  (water  re- 
cipient and  soil).  These  groups  are:  treatable,  treat- 
able to  a  limited  extent,  and  non-treatable.  Treat- 
able substances,  those  easily  decomposed  and  with 
a  low  level  of  toxicity,  can  be  discharged  to  the 
municipal  sewage  system  provided  their  concen- 
tration in  the  wastewater  is  so  low  that  no  danger 
can  be  anticipated;  treatable  to  a  limited  extent,  are 
those  that  are  decomposed  slowly  and/or  are 
toxic,  and  grouped  into  three  sub-groups  where  the 
substances  in  sub-group  (a)  are  least  harmful  and 
those  in  sub-group  (c)  most  harmful;  and  non- 
treatable  substances  are  those  that  cannot  be  de- 
composed in  the  treatment  plant  and  which  can  be 
accumulated  in  biological  sludge  and  in  the  natural 
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environment.  These  substances  should  not  be  dis- 
charged to  the  municipal  sewage  system.  (See  also 
W90-024 12)  (Lantz-PTT) 

W90-02417 


LIMIT  VALUES  IN  SPECIAL  AGREEMENTS 
BETWEEN  FACTORIES  AND  SEWAGE 
WORKS. 

Helsinki  Metropolitan  Area  Water  Co.  (Finland). 
Y.  Lundstrom. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 
Areas.  Baltic  Sea  Environment  Proceedings,  No. 
25,  7-9  September  1987,  Visby,  Sweden,  p  42-45. 

Descriptors:  'Wastewater  treatment,  'Water  qual- 
ity standards,  'Regulations,  'Water  quality  con- 
trol, 'Industrial  wastewater,  'Finland,  Standards, 
Acids,  Bases,  Solvents,  Cyanide,  Heavy  metals, 
Phenols,  Organic  compounds,  Formaldehyde. 

The  operation  of  sewage  works  is  controlled  in 
Finland  by  the  water  and  health  authorities.  These 
authorities  set  quality  criteria  for  the  effluent  from 
sewage  treatment  plants  into  the  recipient  system. 
In  order  to  fulfill  the  regulations,  sewage  works 
impose  limit  values  on  factory  wastewaters  that 
will  ensure  there  are  no  problems  at  the  treatment 
plants.  In  general,  the  requirements  are  fairly  simi- 
lar in  all  of  Finland.  Most  often  the  regulations 
concern  the  following:  operational  limitations  (of 
acids,  bases,  organic  solvents,  and  poisons  such  as 
cyanide,  formaldehyde  and  phenol);  wastewater 
control;  pretreatment  control;  duty  to  inform 
water  authorities;  sludge  disposal;  and  amount  of 
heavy  metals.  (See  also  W90-02412)  (Lantz-PTT) 
W90-02418 


CONDITIONS  FOR  INDUSTRIAL  EFFLUENT 
DISCHARGES  TO  THE  MUNICIPAL  SEWER- 
AGE SYSTEM. 

State  Commission  for  Hydrometeorology  Environ- 
ment Control,  Institute  of  Applied  Geophysics, 
Baltic  Branch,  Jarvevana  tee  5  SU-200001.  Tallinn, 
Estonia,  USSR. 

E.  Loigu,  A.  Laane,  and  T.  Kriis. 
IN:  Seminar  on  Wastewater  Treatment  in  Urban 
Areas.  Baltic  Sea  Environment  Proceedings,  No. 
25,  7-9  September  1987,  Visby,  Sweden,  p  46-54,  5 
tab,  2  ref. 

Descriptors:  'Water  pollution  prevention,  'Water 
quality  control,  'Wastewater  treatment,  'Regula- 
tions, 'Industrial  wastewater,  USSR,  Municipal 
wastewater,  Pipes,  Chemical  oxygen  demand,  Bio- 
chemical oxygen  demand,  Volatile  organic  com- 
pounds, Organic  compounds,  Solvents. 

Industrial  wastewaters  in  urban  areas  of  the  USSR 
are  often  jointly  treated  with  municipal  sewage 
waters.  Operation  of  the  municipal  sewage  treat- 
ment plant  depends  substantially  on  the  quality  and 
quantity  of  industrial  wastewater  transported  to 
the  treatment  plant  for  joint  treatment  and  drain- 
age. In  order  to  guarantee  the  normal  run  of  the 
plant  a  number  of  normative  documents  have  been 
formulated  to  regulate  the  discharge  of  industrial 
effluents  to  the  municipal  sewer  network.  Detailed 
requirements  for  individual  industrial  enterprises 
have  been  documented  by  the  local  bodies  of 
Water  Supply  and  Sewage  Management.  The  gen- 
eral requirements  are:  (1)  industrial  effluents  may 
be  discharged  to  a  municipal  sewer  network  if  they 
do  not  affect  the  operation  of  the  sewer  network 
or  its  separate  structures;  (2)  it  is  prohibited  to 
discharge  to  municipal  sewerage  system  industrial 
wastewaters  containing  substances,  which  could 
obstruct  the  pipes,  wells,  screens  or  case  deposits 
on  pipe  walls,  wells  and  screens;  substances  impair- 
ing the  material  of  pipes  and  elements  of  sewerage 
installation;  harmful  substances  which  could  hinder 
the  biological  treatment  process  of  wastewaters; 
harmful  bacterial  contaminants;  insoluble  oil,  resin, 
fuel  oil;  concentrated  biological  heavily  oxidizable 
substances;  biologically  'hard'  surfactive  agents; 
suspended  and  volatile  solids  the  concentration  of 
which  exceeds  500  mg/L;  substances  for  which 
limiting  permissible  concentrations  (LPC)  have  not 
been  established  in  the  water  bodies  used  for  drink- 
ing, domestic,  recreational,  and  fishing  purposes; 
(3)  it  is  prohibited  to  discharge  to  the  municipal 
sewerage    system    acids,    combustible    impurities, 


toxic  and  soluble  gaseous  substances  (in  particular 
solvents:  petrol,  diethyl  ether,  benzene)  which  may 
create  toxic  gases;  and  (4)  it  is  prohibited  to  dis- 
charge into  municipal  sewerage  system  industrial 
wastewaters  with  a  temperature  above  4t)  C,  pH 
below  6.5  or  over  9,  chemical  oxygen  demand  2.5 
times  higher  than  biochemical  oxygen  demand,  or 
concentrated  liquors.  (See  also  W90-02412)  (Lantz- 
PTT) 
W90-02419 


TRACING  AND  SUPERVISION  OF  POLLUT- 
ANT SOURCES. 

T.  Palmgren. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 
Areas.  Baltic  Sea  Environment  Proceedings,  No. 
25,  7-9  September  1987,  Visby,  Sweden,  p  55-68,  5 
fig,  1  tab. 

Descriptors:  'Water  quality  control,  'Wastewater 
treatment,  'Industrial  wastewater,  'Supervisory 
control,  Water  pollution  prevention,  Organic  com- 
pounds, Heavy  metals,  Hazardous  wastes,  Sweden, 
Sludge. 

Wastewater  treatment  works  in  Sweden  are  mainly 
built  to  take  care  of  wastewater  from  households. 
The  processes  are  designed  to  remove  organic 
materials,  suspended  solids  and  phosphorus.  These 
substances  are  called  the  treatable  pollutants.  Non- 
treatable  pollutants,  such  as  heavy  metals,  nonde- 
gradable  organic  substances,  and  toxic  materials, 
are  not  to  be  discharged  into  the  sewer  system. 
The  main  object  of  an  industrial  supervisory  group 
is  to  keep  nontreatable  pollutants  at  as  low  a  level 
as  possible  in  wastewaters  that  are  to  be  treated  in 
the  wastewater  plant.  The  problem  of  what  to  do 
with  the  sludge  produced  has  been  intensively 
discussed  in  Sweden.  For  a  long  time,  wastewater 
treatment  works  have  tried  to  produce  a  sludge 
that  is  well  fitted  to  spreading  on  arable  land.  To 
this  end,  the  tracing  and  supervision  of  industrial 
discharges  is  essential.  The  use  of  hazardous  mate- 
rials in  households,  and  elsewhere  in  the  communi- 
ty, are  becoming  a  substantial  source  of  nontreata- 
ble pollutants  that  still  end  up  in  the  sludge  or  are 
discharged  into  the  receiving  waters.  Methods  for 
tracing  these  pollutants  are  time  consuming  and 
expensive.  Grab  samples  can  be  collected  along  the 
sewer  lines,  or  in  some  cases,  a  suspected  industrial 
source  can  be  contacted  directly.  (See  also  W90- 
02412)  (Lantz-PTT) 
W90-02420 


PROBLEMS  WITH  TEXTILE  WASTEWATER 
DISCHARGE. 

Tampere  Univ.  of  Technology  (Finland). 

P.  Rantala. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  69-75,  1 

fig,  2  tab,  7  ref. 

Descriptors:  'Textile  mill  wastes,  'Industrial 
wastewater,  'Wastewater  treatment,  'Wastewater 
disposal,  Pretreatment  of  water,  Neutralization, 
Municipal  wastewater. 

Combining  textile  industry  wastewaters  with  mu- 
nicipal wastewaters  is  a  very  common  solution 
especially  in  the  case  of.  small  factories.  Combined 
treatment  is  in  general  environmentally  and  eco- 
nomically the  best  solution.  However,  a  survey 
revealed  that  most  municipalities  experience  some 
problems  due  to  textile  industry  wastewaters. 
Combined  treatment  gives  environmentally  good 
and  economically  justified  solution  to  solve  the 
wastewater  disposal  problems  of  textile  industry. 
The  character  of  industrial  wastewater  must  be 
taken  into  account  on  an  individual  basis  in  the 
case  of  each  factory.  Textile  industry  wastewaters 
can  differ  very  much  from  one  factory  to  another 
even  if  the  production  processes  are  close  to  each 
other.  Pretreatment  should  be  employed  to  avoid 
harmful  effects  of  industrial  wastes.  Neutralization 
and  flow  equalization  are  the  most  important  pre- 
treatment methods  but  case  by  case  other  processes 
should  be  involved  according  to  the  need.  Internal 
measures  to  reduce  wastewater  flow  and  loading 
are  very  important  steps  which  each  factory 
should  seriously  consider  before  joining  to  a  mu- 
nicipal sewer.  (See  also  W90-O2412)  (Lantz-PTT) 


W90-0242I 


REDUCTION  OI  NITROGEN. 

National  Board  of  Waters,  Helsinki  (Finland) 

M.  Makela 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden  p  76-91    Js 

tab. 

Descriptors:  'Denitrification,  'Wastewater  treat- 
ment, 'Nitrification,  Finland,  Municipal 
wastewater,  Ammonia,  Nitrogen  compounds,  Ac- 
tivated sludge  process 

In  Finland  nitrogen  has  been  important  as  a  limit- 
ing growth  factor  in  some  coastal  areas  and  heavi- 
ly polluted  lakes.  However,  the  usefulness  of  nitro- 
gen removal  in  municipal  wastewater  treatment 
has  not  been  clear  enough  and  requirements  con- 
cerning removal  of  total  nitrogen  have  not  been 
set.  The  need  for  nitrogen  removal  depends  mainly 
on  the  local  conditions.  On  the  coastal  regions, 
nitrogen  removal  should  be  started  first  in  the 
biggest  municipalities  which  are  discharging  into 
the  Gulf  of  Finland  and  the  Archipelago  Sea.  The 
City  of  Helsinki  has  to  include  nitrogen  removal 
before  the  end  of  the  next  decade.  The  adverse 
effects  of  ammonia  are  apparent  in  many  inland 
water  courses.  In  recent  years  reduction  of  ammo- 
nia nitrogen  in  wastewater  treatment  has  been  re- 
quired in  some  cases,  mainly  in  order  to  prevent 
oxygen  depletion  caused  by  nitrification  in  receiv- 
ing waters.  Other  important  reasons  for  ammonia 
reduction  have  been  the  adverse  effects  of  ammo- 
nia in  the  water  supply  and  the  toxic  effects  of 
molecular  ammonia  on  fish.  In  practice,  ammonia 
removal  has  been  performed  by  nitrification  in 
connection  with  the  activated  sludge  process.  The 
choice  of  process  combinations  and  design  values 
have  always  been  based  on  pilot  plant  or  full-scale 
experiments.  In  order  to  reach  a  long  enough 
sludge  retention  time  during  the  cold  season,  the 
design  values  for  sludge  load  have  been  0.06-0.08 
kg  BOD/kg  mixed  liquor  suspended  solids/d  in 
combined  carbon  oxidation  and  nitrification  proc- 
esses. At  new  nitrification  plants,  denitrification 
has  been  used  for  diminishing  the  operation  costs. 
(See  also  W90-02412)  (Author's  abstract) 
W90-02422 


MUNICIPAL  WASTEWATER  TREATMENT 
FOR  EFFECTIVE  REMOVAL  OF  ORGANIC 
MATTER  AND  NITROGEN. 

E.  V.  Grevenevich,  N.  A.  Zaletova,  and  N.  A. 

Terentieva. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  92-96,  4 

ref. 

Descriptors:  'Municipal  wastewater,  'Wastewater 
treatment,  'Organic  matter,  'Activated  sludge 
process,  Nitrogen,  Denitrification,  Biochemical 
oxygen  demand,  Chemical  oxygen  demand,  Nitro- 
gen compounds.  Phosphates,  Activated  sludge 
process,  Biodegradation. 

Excess  concentration  of  organic  matter,  nitrogen 
and  phosphorus  in  receiving  waters  leads  to  eu- 
trophication.  The  nitrogen  content  in  water  bodies 
is  standardized  according  to  the  sanitary-toxicolog- 
ical  criterion  of  harmfulness:  NH4(  +  )  <  or  0.39- 
2,0  mg/L,  N03-N  <  or  =  9.1-10  mg/L.  Munici- 
pal wastewater  usually  contains  organic  matter  as 
estimated  by  the  biochemical  oxygen  demand 
(BOD)  of  150-200  mg/L  and  a  chemical  oxygen 
demand  (COD)  of  300-400  mg/L;  nitrogen  com- 
pounds 50-60  mg/L,  NH4-N  20-25  mg/L  and 
NOx-N  practically  absent;  total  phosphorus  in  the 
concentration  of  15  mg/L,  and  P04(-)-P  5-8  mg/ 
L.  The  activated  sludge  process  has  been  most 
widely  used  in  the  USSR  for  municipal  wastewater 
treatment.  This  process  was  heterotrophic  and  au- 
totrophic microorganisms  to  consume  organic 
matter,  converting  wastewater  to  acceptable 
forms.  C,  N  and  P-containing  organic  matter  is 
removed  from  wastewater  via  biological  intake  for 
cell  synthesis.  C-containing  matter  is  removed  by 
oxidation   to   C02   and   H20.   P-containing  com- 
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pounds  under  specific  conditions  associated  with 
the  solid  fraction  of  activated  sludge  are  simulta- 
neously removed  from  wastewater.  The  removal 
of  nitrogen,  in  addition  to  biosynthesis,  is  carried 
out  only  in  the  denitrification  process,  when 
oxygen  from  NOx-N  is  used  for  the  oxidation  of 
organic  matter  and  the  gaseous  nitrogen  produced 
escapes  into  the  atmosphere.  (See  also  W90-02412) 
(Lantz-PTT) 
W90-02423 


EXPERIENCE  WITH  BIOLOGICAL  DENITRI- 
FICATION AT  THE  HIMMERFJARDEN 
PLANT. 

SYVAB,     Himmerfjardsverket,     S- 14032,     GRO- 

DINGE,  Sweden. 

B.  G.  Hellstrom,  J.  Bosander,  and  E.  Plaza. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  97-104, 

11  fig. 

Descriptors:  *Denitrification,  *Biological 

wastewater  treatment,  'Wastewater  treatment, 
•Sweden,  Physicochemical  treatment,  Nitrogen, 
Phosphorus,  Aluminum  sulfate,  Ferrous  sulfate, 
Sedimentation,  Chemical  oxygen  demand. 

The  Himmerfjarden  Sewage  Treatment  Plant  is 
situated  in  the  southwestern  region  of  Stockholm, 
Sweden.  The  plant  serves  a  population  of  230,000 
people.  The  treatment  includes  mechanical,  biolog- 
ical and  chemical  treatment.  The  treated  water  is 
discharged  into  the  Himmer  Bay  (Himmerfjarden), 
which  is  a  bay  of  the  Baltic  Sea.  Since  nitrogen  is 
regarded  as  the  limiting  nutrient  in  the  Baltic, 
nitrogen  removal  at  plants  in  the  coastal  region  is  a 
concern.  At  the  Himmerfjarden  Plant  full-scale 
experiments  with  biological  nitrogen  removal  have 
been  carried  out  since  1984.  For  phosphorus  re- 
moval, both  aluminum  sulfate  and  ferrous  sulfate 
have  been  used  during  the  test  period.  The  remov- 
al efficiency  in  the  primary  sedimentation  tanks 
was  for  suspended  solids  60-70%,  organic  matter 
(COD)  50-60%  and  phosphorus  45-55%.  The 
higher  figures  are  with  the  addition  of  aluminum 
sulfate.  The  usual  nitrogen  reduction  for  the  plant, 
without  denitrification,  is  only  10-15%.  (See  also 
W90-02412)  (Lantz-PTT) 
W90-02424 


DENITRIFICATION -POSSIBILITIES  AND 

COST  ASPECTS. 

PURAC  A.B.,  Lund  (Sweden). 

B.  Rosen,  and  L.  Gunnarsson. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  105-129, 

12  fig,  6  ref,  append. 

Descriptors:  'Biological  wastewater  treatment, 
'Wastewater  treatment,  *Denitrification,  *Sweden, 
•Costs,  Economic  aspects,  Activated  sludge  proc- 
ess, Nitrogen,  Cold  regions,  Biodegradatron. 

During  the  last  few  years,  the  nitrogen  load  on 
some  receiving  waters  in  Sweden,  has  grown  to  an 
alarmingly  high  level.  Even  if  most  of  the  nitrogen 
can  be  referred  to  as  diffuse  sources  from  agricul- 
ture, nitrogen  removal  in  treatment  plants  in  sensi- 
tive areas  will  be  necessary.  The  development  and 
practical  experience  of  the  biological  removal  of 
nitrogen  has  led  to  good  results  in  warmer  cli- 
mates, using  integrated  processes.  Full-scale  oper- 
ation for  nitrification  and  denitrification  has  been 
executed  in  some  existing  plants  in  Sweden  with 
promising  results,  in  spite  of  low  temperatures  in 
the  winter.  In  almost  all  existing  Swedish  plants, 
the  biological  treatment  stage  is  not  designed  for 
nitrification.  Because  of  the  actual  load,  nitrifica- 
tion frequently  will  occur  during  the  summer.  In 
order  to  achieve  nitrification  all  the  year,  the  food/ 
microorganism  ratio  must  be  decreased,  which 
means  either  increasing  the  total  active  sludge  mass 
in  the  plant,  or  lowering  the  BOD  load  on  the 
biological  stage  or  possibly  a  combination  of  both. 
The  aim  of  the  chosen  process  mode  has  been  to 
utilize  existing  facilities,  without  too  costly  an  in- 
vestment. The  results  show  that  satisfactory  nitro- 
gen removal  might  be  possible  to  reach,  provided 
that  certain  criteria  can  be  met.  Further  studies  of 


the  importance  of  an  easy  degradable  carbon 
source  as  well  as  development  of  the  fixed  bed 
processes  and  the  practical  configuration  of  the 
process  are  imperative  for  good  and  economical 
application  of  the  process.  (See  also  W90-02412) 
(Lantz-PTT) 
W90-02425 


POSSIBILITIES  OF  IMPLEMENTING  NITRO- 
GEN REMOVAL  AT  SWEDISH  WASTEWATER 
TREATMENT  PLANTS. 

Swedish  Water  and  Waste  Water  Works  Associa- 
tion, Stockholm. 

B.  Hultman,  E.  Plaza,  and  M.  Tendaj-Xavier. 
IN:  Seminar  on  Wastewater  Treatment  in  Urban 
Areas.  Baltic  Sea  Environment  Proceedings,  No. 
25,  7-9  September  1987,  Visby,  Sweden,  p  130-148, 
4  fig,  7  tab,  51  ref. 

Descriptors:  *  Nitrification,  *  Denitrification, 
•Sweden,  *Biological  wastewater  treatment, 
•Wastewater  facilities,  *Wastewater  treatment, 
Biochemical  oxygen  demand,  Municipal 
wastewater,  Sludge  digestion. 

Problems  related  to  eutrophication  and  oxygen 
consumption  have  been  considered  as  the  major 
factors  in  deterioration  of  the  water  quality  in 
Swedish  lakes,  rivers  and  coastal  areas.  Technical 
solutions  to  reduce  oxygen-consuming  materials 
and  eutrophication  have  up  to  now  been  directed 
toward  the  removal  of  biochemical  oxygen 
demand  (BOD)  and  phosphorus.  Thus,  biological 
and  chemical  treatment  of  municipal  wastewater  is 
usually  prescribed,  and  at  present  about  90%  of  the 
municipal  wastewater  from  Swedish  urban  areas  is 
treated  both  biologically  and  chemically.  Although 
Swedish  treatment  of  municipal  wastewater  con- 
centrates on  the  removal  of  BOD  and  phosphorus, 
the  environmental  and  operational  effects  of  nitro- 
gen have  been  discussed  for  many  years.  Plants 
which  can  be  operated  with  nitrification  may  in 
several  cases  significantly  increase  nitrogen  remov- 
al by  introducing  an  anoxic  zone.  This  zone  may 
be  advantageous  in  saving  energy,  reducing  corro- 
sion, and  to  some  extent  reducing  the  production 
of  sludge.  Some  operational  problems  may  be  in- 
curred as  a  result  of  nitrification  and  denitrifica- 
tion, including  floating  sludge,  corrosion  and  solu- 
bilization of  phosphorus.  In  the  implementation  of 
nitrogen  removal  at  existing  plants  it  may  be  ad- 
vantageous to  consider  several  modifications,  for 
instance,  an  increase  in  the  sludge  concentration  in 
the  aeration  basin,  use  of  a  separate  nitrification  or 
denitrification  step  before  the  activated  sludge 
process,  and  control  of  the  ratio  of  the  aerobic  and 
anoxic  zones.  (See  also  W90-02412)  (Lantz-PTT) 
W90-02426 


INCREASE  OF  THE  CAPACITY  OF  ANAERO- 
BIC SEWAGE  SLUDGE  STABILIZATION  BY 
THERMAL  PRETREATMENT  OF  THE 
SLUDGE  (STEIGERUNG  DER  LEISTUNGS- 
FAEHIGKEIT  DER  ANAEROBEN  KLAERSCH- 
LAMMSTABILLSIERURNG  DURCH  EINE 
THERMISCHE  VORBEHANDLUNG  DES 
SCHLAMMES). 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Gesellschaft  zur  Foerderung  der  Siedlungswasser- 
wirtschaft. 
J.  Pinnekamp. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/A88- 
80776/GAR.  Price  codes  E07  in  paper  copy,  A01 
in  microfiche.  Gewaesserschutz,  Wasser,  Ab- 
wasser,  No.  96,  1987.  297p,  83  fig,  30  tab,  96  ref. 
English  summary. 

Descriptors:  *Sludge  conditioning,  *Sludge 
drying,  *Wastewater  treatment,  Sludge  utilization, 
Pretreatment  of  sludge,  Anaerobic  conditions, 
Pilot  plants. 

The  effects  and  boundary  conditions  of  thermal 
pretreatment  of  sewage  sludge  at  temperatures  be- 
tween 120  and  220  (0)C  on  a  subsequent  anaerobic 
stabilization  process  were  examined.  A  systematic 
survey  of  the  known  processes  for  stabilization, 
conditioning,  dewatering  and  use  of  sewage  sludge 
is  presented.  A  test  plant  (laboratory  scale,  auto- 
clave for  preheating   the  sludge,   gas  generation 


tank)  study  showed  that  the  type  of  sludge  had  an 
important  effect  on  the  results  of  the  thermal  pre- 
treatment. The  rates  of  increase  in  gas  yield  which 
can  be  achieved  by  pretreatment  depend  on  the 
composition  of  the  sludge.  Temperatures  between 
135  and  180  C  were  optimal  for  thermal  pretreat- 
ment of  sewage  sludge.  No  clear  effect  of  the 
length  of  pretreatment  or  of  the  loading  of  the 
subsequent  gas  generation  process  was  found.  The 
dewatering  capacity  was  appreciably  worsened  by 
thermal  pretreatment.  The  thermal  pretreatment  of 
sewage  sludge  before  anaerobic  stabilization  had 
favorable  effects  on  the  energy  balance  of  the 
sewage  plant.  (Author's  abstract) 
W90-02442 


DURABILITY  OF  SEWER  PIPES:  A  LITERA- 
TURE STUDY  ON  DETERIORATION  MECHA- 
NISMS (DUURZAAMHEID  RIOOILEIDINGEN 
EEN  LITERATUURSTUDIE  NAAR  AANTAS- 
TINGSMECHANISMEN). 

Commissie  voor  Hydrologisch  Onderzoek  TNO, 
The  Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  8G 
W90-02443 
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INTRODUCTION  TO  THE  HYDROGEOCHE- 
MICAL  INVESTIGATIONS  WITHIN  THE 
INTERNATIONAL  STRIPA  PROJECT. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-01967 


TECHNOLOGIES  FOR  THE  CONTAINMENT, 
IMMOBILIZATION,  AND  DISPOSAL  OF  RA- 
DIOACTIVE WASTES. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
J.  C.  Tait,  P.  J.  Hayward,  and  J.  S.  Devgun. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  4,  p  444-458,  August  1989.  9  fig,  81 
ref. 

Descriptors:  *Waste  disposal,  'Radioactive  wastes, 
•Reviews,  Nuclear  powerplants,  Radioisotopes, 
Canada. 

Atomic  Energy  of  Canada  Limited  is  developing 
methods  for  the  management  and  safe  disposal  of 
radioactive  wastes.  These  wastes  range  from  the 
highly  radioactive  (high-level)  U02  fuel  arising 
from  the  nuclear  generation  of  electrical  power  to 
the  low-level  and  intermediate-level  wastes  arising 
from  research  in  various  Canadian  institutions 
using  radioactive  isotopes.  This  paper  reviews  the 
current  research  programs  on  materials  and  proc- 
esses for  the  immobilization  and  containment  of 
U02  fuel  wastes  and  the  technical  aspects  of  pro- 
grams demonstrating  the  various  technologies 
needed  for  implementing  a  disposal  program  for 
low-level  wastes.  (Author's  abstract) 
W90-01980 


HIGH-LEVEL  NUCLEAR  WASTE  MANAGE- 
MENT: A  GEOCHEMICAL  PERSPECTIVE. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
T.  T.  Vandergraaf. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.   16,  No.  4,  p  498-503,  August   1989.  29  ref. 

Descriptors:  *Underground  waste  disposal,  •Ra- 
dioactive wastes,  *Path  of  pollutants,  Waste  man- 
agement, Environmental  effects,  Geochemistry, 
Canada. 

Atomic  Energy  of  Canada  Limited  is  investigating 
the  concept  of  the  disposal  of  high-level  radioac- 
tive waste  in  an  underground  vault  in  an  intrusive 
crystalline  rock  formation.  The  environmental 
impact  of  such  a  disposal  is,  to  a  large  extent, 
dictated  by  geochemical  processes  involving  rock- 
forming  minerals,  groundwater,  and  fission  prod- 
ucts and  actinides  in  the  waste.  These  various 
geochemical  processes  impact  on  the  transport  of 
contaminants,  including  radionuclides  and  chemi- 
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cally  toxic  elements,  from  a  used-fuel  disposal 
vault  towards  the  biosphere.  The  extent  and  im- 
portance of  the  geochemical  processes  on  contami- 
nant transport  are  discussed.  The  predominant 
processes  controlling  the  velocity  of  contaminant 
transport  are  the  various  geochemical  interactions 
of  the  dissolved  contaminant  species  with  the  min- 
erals lining  the  surfaces  of  conductive  fractures 
and  fracture  systems.  (Author's  abstract) 
W90-01983 


SUITABILITY  OF  UNCONSOLIDATED  SEDI- 
MENTS FOR  HOSTING  LOW-LEVEL  RADIO- 
ACTIVE WASTE  DISPOSAL  FACILITIES. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
J.  S.  Devgun. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  4,  p  560-567,  August  1989.  6  fig,  2  tab, 
25  ref. 

Descriptors:  'Radioactive  wastes,  *Waste  disposal, 
♦Sand,  Environmental  engineering,  Humid  cli- 
mates, Canada. 

Among  the  unconsolidated  sediments,  sand  depos- 
its are  considered  a  rather  unconventional  geologic 
host  medium  for  siting  radioactive  waste  repositor- 
ies, the  clays  being  the  preferred  choice.  A  closer 
examination  of  the  various  geologic  media,  howev- 
er, shows  that  in  each  case  there  are  advantages 
and  disadvantages.  The  key  to  safe  and  cost-effec- 
tive disposal  is  to  match  the  engineered  design  of 
the  facility  to  the  site's  characteristics  as  well  as 
the  nature  of  the  waste  to  be  disposed  of.  In  humid 
climates,  free-draining  sediments  such  as  sand  can 
provide  the  advantage  of  eliminating  concern  re- 
lated to  the  'bathtub  effect'.  At  Chalk  River  Nucle- 
ar Laboratories  (CRNL),  a  sand  dune  has  been 
proposed  for  hosting  a  low-level  radioactive  waste 
disposal  facility.  This  paper  discusses  the  suitability 
of  unconsolidated  sediments  for  radioactive  waste 
disposal  in  general;  in  particular,  it  provides  the 
rationalization  for  the  selection  of  a  sand  dune  as 
the  host  site  at  CRNL.  (Author's  abstract) 
W90-01984 


ADSORPTION  OF  HEAVY  METAL  IONS  ON 
CARBONACEOUS  MATERIAL  DEVELOPED 
FROM  THE  WASTE  SLURRY  GENERATED  IN 
LOCAL  FERTILIZER  PLANTS. 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-02014 


SEWAGE  SLUDGE  DISPOSAL:  CURRENT 
AND  FUTURE  OPTIONS. 

Water  Research  Centre,  Stevenage  (England). 

A.  M.  Bruce,  and  R.  D.  Davis. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  10/11,  p  1113-1128,  1989.  2  fig,  3  tab,  42 

ref. 

Descriptors:  *Sludge  disposal,  *Solid  waste  dispos- 
al, 'Sludge  utilization,  *Ocean  dumping,  *Land 
disposal,  Agriculture,  England,  Wastewater  treat- 
ment, Landfills,  Computer  programs. 

Sewage  sludge  is  an  inevitable  product  of  all  con- 
ventional sludge  treatment  processes.  Disposal  of 
sludge  in  an  economic  and  environmentally-ac- 
ceptable manner  is  becoming  generally  more  diffi- 
cult. Sludge  quantities  are  rising  and  disposal  op- 
tions decreasing.  Disposal  will  increasingly  require 
positive  and  careful  management.  There  are  four 
basic  destinations  for  sludge:  agriculture,  other 
types  of  land,  the  sea  or  minor  outlets.  Treatment 
methods  are  available  for  the  production  of  nine 
basic  types  of  end-product  to  suit  particular  dispos- 
al requirements.  The  new  European  Community 
Directive  will  regulate  sludge  to  agriculture  and 
will  require  that  all  sludge  to  farmland  is  treated 
unless  it  is  immediately  buried  under  the  soil. 
Sludge  to  agriculture  (grassland  or  arable)  is  sub- 
ject to  soil  metal  limits  and  to  the  need  to  minimize 
the  risk  of  disease  transmission.  Sludge  to  landfill  is 
subject  to  increasing  constraints,  particularly  on 
physical  stability.  Sludge  to  sea  is  still  practiced  by 
the  UK  but  is  closely  controlled  by  government 
license  and  a  requirement  for  monitoring.  Minor 


outlets  such  as  oil  production,  protein  extl 
etc.,  are  only  at  the  experimental  level.  A  comput- 
er program  (WISDOM)  provides  a  means  of  evalu- 
ating the  short/long-term  viability  of  alternative 
treatment  and  disposal  options  to  identify  the  most 
economic  and  environmentally-acceptable  strategy 
on  an  objective  basis.  (Author's  abstract) 
W90-02053 


AUTOMATION     AND     OPTIMIZATION     Of 
CENTRIFUGE  SLUDGE  DEWATERING. 

Bonnier  Technology  Group,   Lausanne  (Switzer- 
land). 

For   primary   bibliographic   entry   see   Field    5D 
W90-02071 


SEWAGE  SLUDGE  DISPOSAL  IN  SOUTHERN 

CALIFORNIA,  U.S.A. 

QUAD  Consultants,  Visalia,  CA. 

W.  F.  Garber. 

Water  Science  and  Technology   WSTED4,   Vol 

21,  No.  10/11,  p  1431-1440,  1989.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Sludge  disposal,  'Solid  waste  dispos- 
al, 'Landfills,  'Incineration,  'California,  Legisla- 
tion, Operating  costs,  Ocean  dumping,  Regula- 
tions, Wastewater  treatment. 

Disposal  of  sewage  solids  resulting  from 
wastewater  treatment  processes  has  historically 
been  the  most  difficult  and  unsolved  problem  in 
the  handling  of  water-carried  wastes  in  Southern 
California.  Continuing  rapid  growth  combined 
with  Federal  laws  which  essentially  prohibit  any 
discharge  of  sludge  to  the  ocean  regardless  of  net 
effects  upon  the  land,  water  and  air  total  environ- 
ment have  exacerbated  this  problem  to  an  almost 
critical  state.  Complex  incineration  processes  di- 
rected at  producing  energy  from  dried  sludge 
while  minimizing  negative  atmospheric  impacts  are 
under  construction.  Their  complexity  has  resulted 
in  start-up  problems  related  to  the  short  time  al- 
lowed for  design  and  break-in  by  Federal  Court 
action.  Increased  sludge  disposal  is  also  resulting 
from  Federal  Court  insistence  upon  full  secondary 
treatment  prior  to  ocean  disposal  regardless  of  net 
environmental  impact.  Four  large  facilities  were 
examined:  the  Sanitation  Districts  of  Los  Angeles 
and  Orange  Counties,  the  City  of  San  Diego  and 
the  City  of  Los  Angeles.  Differing  approaches  to 
disposal  have  been  chosen  with  landfills  receiving 
most  sludge  at  the  present  and  incineration  planned 
for  most  sludge  in  the  future.  Population  growth 
and  changes  in  treatment  are  expected  to  increase 
the  amount  of  sludge  needing  disposal  by  about 
36%  in  the  next  12-year  period.  Additionally, 
while  78%  of  the  total  production  now  goes  to 
landfill,  at  least  62%  is  expected  to  be  incinerated 
in  the  future.  Landfills  must  still  be  available  for 
about  24%  of  the  sludge  and  for  the  ash.  Costs  will 
be  substantial  since  present  uses  of  landfills  cost 
$192  to  $215  per  dry  metric  ton  and  will  probably 
increase;  and  incineration  costs,  although  presently 
unknown,  appear  likely  to  be  at  least  as  expensive 
because  of  the  need  to  provide  capital  recovery  to 
keep  complex  systems  operating.  (Sand-PTT) 
W90-02080 


RECENT  ADVANCES  IN  MECHANICAL 
DEWATERING  OF  DIGESTED  SLUDGE. 

Metropolitan     Water     Reclamation     District     of 

Greater  Chicago,  IL.  Dept.  of  Maintenance  and 

Operations. 

E.  W.  Knight. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  10/11,  p  1441-1446,  1989.  4  tab. 

Descriptors:  'Wastewater  treatment,  'Sludge 
drying,  'Sludge  cake,  Centrifugation,  Screw  press, 
Diaphragm  filter  press,  Air  drying,  Anaerobic  di- 
gestion, Pilot  plants,  Chicago,  Illinois,  Sludge  dis- 
posal, Dewatering. 

The  present  sludge  processing  operations  at  the 
Metropolitan  Water  Reclamation  District  of 
Greater  Chicago  consist  of  heated  anaerobic  diges- 
tion, dewatering  by  centrifugation,  and  air  drying. 
A  critical  unit  operation  in  the  overall  sludge  proc- 
essing train  is  the  mechanical  dewatering  step. 
Typically,  sludge  dewatering  by  the  existing  cen- 


trifuges produces  a  cake  having  a  vjlids  content  of 
15%  Four  different  types  of  mechanical  sludge 
dewatering  machines  were  evaluated  in  a  pilot  test 
program  to  determine  if  these  machines  could 
produce  cakes  having  greater  vjlids  contents  than 
that  produced  from  the  existing  centrifuges 
machines  tested  were  two  modified  versions  of  the 
conventional  horizontal  solid  bowl  centrifuge 
design,  a  screw  press,  and  a  diaphragm  filter  press 
The  two  modified  centrifuges  produced  cakes 
having  average  solids  contents  of  20%  and  29.4%, 
respectively;  the  screw  press  produced  a  cake 
having  an  average  solids  content  of  17.5%,  and  the 
diaphragm  filter  press  produced  a  cake  having  an 
average  solids  content  of  29  4%  Based  on  the  pilot 
test  program,  a  test  evaluation  program  was  con- 
ducted using  full-scale  centrifuge  machines  of  the 
modified  designs.  The  preliminary  results  of  this 
test  confirmed  that  centrifuges  can  produce  a  cake 
with  a  solids  content  approximately  equal  to  or 
greater  than  30%.  (Author's  abstract; 
W90-02081 


FULL-SCALE  EXPERIENCE  WITH  SLUDGE 
TREATMENT  AT  THE  VIENNA  SEWAGE 
WORKS. 

Entsorgungsbetriebe       Simmering       Gesellschaft 

m.b.H.  &  KG.,  Vienna  (Austria). 

P.  T.  Ruggenthaler. 

Water  Science  and  Technology  WSTED4,  Vol 

21,  No.  10/11,  p  1447-1451,  1989.  3  tab. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment facilities,  'Sludge  disposal,  'Sludge  drying, 
'Dewatering,  'Sludge  cake,  Centrifugation,  Filter 
press,  Centripress,  Vienna,  Austria 

The  sewage  treatment  plant  at  Simmering,  Vienna, 
has  been  operating  since  June  1980,  together  with 
the  'EbS'  plant  for  sludge  treatment  and  disposal. 
The  latter  consisted  of  centrifuges,  grinder  dryers 
and  fluidized  bed  incineration  but  due  to  difficul- 
ties with  the  grinder  dryers  it  has  never  operated 
efficiently.  Accordingly  trials  have  been  done 
using  improved  centrifuges  and  filter  presses  to 
increase  the  dry  solids  content  of  the  cake  fed  to 
the  incinerators  without  using  the  grinder  dryers. 
It  was  found  that  all  systems  tried  were  an  im- 
provement on  the  existing  but  that  the  best  result 
was  achieved  using  a  Centripress  on  preheated 
sludge  conditioned  by  polyelectrolyte.  The  plant 
was  converted  to  this  system  in  1987  and  results  of 
full-scale  operation  as  well  as  test  results  are  pre- 
sented. (Author's  abstract) 
W90-02082 


SYSTEM  DESIGN  AND  FULL-SCALE  PLANT 
STUDY  ON  A  DRYING-rMCINERATION 
SYSTEM  FOR  SEWAGE  SLUDGE. 

Kyoto  Univ.   (Japan).   Environment  Preservation 

Center. 

S.  Sakai,  M.  Hiraoka,  N.  Takeda,  and  I.  Ohhama. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  10/11,  p  1453-1466,  1989.  4  fig,  3  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment facilities,  'Sludge  cake,  'Sludge  disposal, 
'Sludge  drying,  Dewatering,  Incineration,  Energy 
costs,  Economic  aspects,  Japan. 

The  system  design  of  a  drying-incineration  process 
for  sewage  sludge  is  discussed  using  an  energy- 
balance  model  of  the  system.  In  particular,  the 
profitability  of  this  system  is  considered  from  the 
energy  and  cost  points  of  view.  An  energy-balance 
model  including  drying,  incineration,  waste  heat 
recovery,  and  exhaust  gas  treatment  processes  was 
formulated.  This  showed  that  autothermic  condi- 
tions could  be  established  at  a  lower  dewatered 
cake  caloric  value,  i.e.,  350-400  kcalAg  wet  solids 
(WS),  in  the  drying-incineration  system,  in  contrast 
to  the  higher  dewatered  cake  caloric  value  of  700- 
750  kcal/kg  WS  necessary  to  produce  autothermic 
conditions  in  direct  incineration  systems.  The 
drying-incineration  system  had  reduced  energy 
costs  but  involved  an  increase  in  investment  costs 
due  to  construction  of  the  dryer.  A  full-scale  plant 
was  designed  at  the  East  Area  Sludge  Center  in 
Kobe  City,  Japan.  The  capacity  of  one  line  on  this 
plant  is  200  tons  of  cake  per  day.  From  the  results 
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of  full-scale  operation,  fuel  oil  consumption  was  23 
L/t  cake  (at  a  cake  moisture  content  of  81.2%  and 
a  low  caloric  value  of  180  kcal/kg),  which  is  a 
lower  value  compared  to  conventonal  incineration 
systems.  (Author's  abstract) 
W90-02083 


CONVERSION  OF  SLUDGE  TO  OIL:  A  NOVEL 
APPROACH  TO  SLUDGE  MANAGEMENT. 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

H.  W.  Campbell,  and  T.  R.  Bridle. 

Water  Science  and  Technology  WSTED4,  Vol 

21,  No.  10/11,  p  1467-1475,  1989.  4  fig,  2  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  *Sludge  dis- 
posal, *Fuel,  *Oil,  Pilot  plants,  Thermal  conver- 
sion, Incineration,  Operating  costs. 

Experiments  at  the  Wastewater  Technology 
Center  have  shown  that  low  temperature  conver- 
sion of  sludge  to  oil  represents  a  promising  alterna- 
tive to  sludge  incineration.  A  1  kg/h  bench-scale 
reactor  produced  oil  yields  ranging  from  a  low  of 
13%  for  an  anaerobically  digested  sludge  to  a  high 
of  46%  for  a  mixed  raw  sludge.  Char  yields  ranged 
from  40-73%  at  the  optimum  operating  tempera- 
tures. Preliminary  results  from  a  40  kg/1  pilot  plant 
were  similar  to  those  obtained  on  the  bench-scale 
system  with  the  same  sludges.  The  economics  of 
the  conversion  process  are  compared  with  those 
for  incineration.  The  impact  of  the  'sludge  to  oil' 
technology  on  the  design  of  sludge  management  is 
also  discussed.  (Author's  abstract) 
W90-02084 


MERSEY  BASIN  CAMPAIGN:  THE  TECHNI- 
CAL CHALLENGE. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary   bibliographic   entry   see   Field    5G 
W90-02086 


MARINE  TREATMENT. 

Acer  John  Taylor  Ltd.,  London  (England). 

P.  N.  Paul,  and  F.  N.  Midmer. 

Water  Science  and  Technology  WSTED4,  Vol 

21,  No.  10/11,  p  1517-1526,  1989.  11  ref. 

Descriptors:  *Wastewater  disposal,  "Ocean  dump- 
ing, *Diffusers,  Water  quality,  Pipelines,  Outfall 
sewers,  England,  Design  criteria.  Construction. 

The  marine  treatment  of  sewage  has  become  a  well 
established  practice  in  the  UK.  The  technique  in- 
volves the  discharge  of  sewage  through  a  system 
of  ports  or  diffusers  at  a  carefully  chosen  location 
(often  several  kilometers  out  to  sea).  The  studies 
and  investigations  that  are  carried  out  to  determine 
the  most  appropriate  discharge  location  and  the 
design  of  the  pipeline  and  diffuser  systems  include 
an  understanding  of  tidal  movements,  bathymetry, 
seabed  (and  sub-seabed)  conditions  and  local 
marine  ecology  to  predict  and  confirm  that  the 
proposed  scheme  will  achieve  the  desired  water 
quality  and  environmental  objectives.  A  conven- 
tional long  sea  outfall  consists  of  a  pipeline  with 
the  sewage  discharged  into  the  sea  through  a  series 
of  riser  pipes  and  diffuser  ports  at  the  seaward  end. 
The  diffuser  system  is  designed  to  achieve  the 
maximum  initial  dilution  and  subsequent  dispersion 
of  the  sewage  plume.  The  number  of  diffuser  ports 
on  each  riser  is  normally  between  2  and  6  and  the 
spacing  of  the  risers  should  be  sufficient  to  ensure 
that  the  plumes  of  sewage  from  the  diffuser  ports 
do  not  impinge  on  each  other  before  reaching  the 
surface.  The  design  of  the  outfall  system  includes 
both  hydraulic  and  structural  considerations.  The 
hydraulic  design  is  affected  by  a  number  of  factors 
including  pipeline  material,  while  the  structural 
design  must  satisfy  the  temporary  stresses  imposed 
during  construction  as  well  as  the  long-term  load- 
ing conditions  on  the  finished  pipeline.  Marine 
biological  base-line  surveys  prior  to  commissioning 
as  well  as  regular  surveys  after  commissioning, 
both  to  ensure  the  environmental  objectives  are 
being  met  and  to  monitor  the  effects  of  the  dis- 
charge are  necessary.  (Author's  abstract) 
W90-02089 


RISK  EQUIVALENT  SEASONAL  WASTE 
LOAD  ALLOCATION. 

Environmental     Protection    Agency,     Cincinnati, 

OH. 

L.  A.  Rossman. 

Water  Resources  Research  WRERAQ,  Vol    25 

No.  10,  p  2083-2090,  October  1989.  7  fig,  1  tab,  21 

ref. 

Descriptors:  'Wastewater  disposal,  *Effluent  limi- 
tations, *Water  quality  standards,  Seasonal  varia- 
tion, Model  studies,  Case  studies,  Ammonia,  Risks. 

Seasonal  wastewater  discharge  programs  employ 
different  effluent  standards  during  different  times 
of  the  year  to  take  advantage  of  the  variation  in  a 
receiving  water's  susceptibility  to  adverse  impacts. 
These  programs  should  try  to  achieve  the  maxi- 
mum economic  benefits  possible  without  increasing 
the  risk  of  water  quality  impairment.  A  method  is 
developed  for  designing  seasonal  programs  for  in- 
dividual dischargers  that  limits  the  risk  of  one  or 
more  water  quality  standard  violations  in  any  year. 
The  key  elements  involve:  (1)  treating  seasonal 
receiving  water  susceptibility  to  water  quality  im- 
pairment as  a  random  variable;  (2)  assuming 
Markov-like  behavior  of  these  random  variables 
between  seasons;  and  (3)  using  a  nonlinear  pro- 
gramming model  to  find  seasonal  discharge  limits 
that  minimize  waste  treatment  efforts  while  main- 
taining an  acceptable  annual  risk  of  water  quality 
violation.  A  case  study  of  controlling  ammonia 
toxicity  is  presented  as  well  as  a  comparison  of  the 
potential  savings  available  from  seasonalization  for 
several  pollutants  on  two  rivers  with  differing  sea- 
sonal regimes.  The  results  indicate  the  degree  of 
treatment  savings  possible  from  a  seasonal  dis- 
charge program  depends  on  both  the  pollutant 
being  regulated  and  the  characteristics  of  the  re- 
ceiving water.  The  imposition  of  mandatory  mini- 
mum treatment  standards  may  also  limit  the  poten- 
tial benefits  of  seasonalization.  The  risk  equivalen- 
cy condition  can  cause  seasonal  discharge  pro- 
grams to  have  a  slightly  lower  minimum  discharge 
limit  than  the  corresponding  nonseasonal  limit  in  at 
least  one  season  of  the  year.  (Author's  abstract) 
W90-02186 


YIELD  AND  PLANT  NUTRIENT  CONTENT  OF 
VEGETABLES  TRICKLE-IRRIGATED  WITH 
MUNICIPAL  WASTEWATER. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

G.  Neilsen,  D.  S.  Stevenson,  J.  J.  Fitzpatrick,  and 
C.  H.  Brownlee. 

Hortscience  HJHSAR,  Vol.  24,  No.  2,  p  249-252 
April  1989.  4  tab,  19  ref. 

Descriptors:  "Wastewater  irrigation,  "Municipal 
wastewater,  "Secondary  wastewater,  "Trickle  irri- 
gation, "Crop  yield,  Well  water,  Metals,  Zinc, 
Phosphorus,  Sodium,  Soil  chemistry,  Soil  proper- 
ties. 

Tomato  (Lycopersicon  esculentum  L.),  sweet 
pepper  (Capsicum  annuum  L.),  onion  (Allium  cepa 
L.),  cucumber  (Cucumis  sativus  L.),  bush  bean 
(Phaseolus  vulgaris  L.),  and  melon  (Cucumis  melo 
L.)  were  grown  from  1983  through  1986  with 
trickle  irrigation  using  either  well  water  or  second- 
ary effluent.  Yields  with  effluent  irrigation  were 
greater  than  or  similar  to  yields  obtained  with  well 
water.  Effluent  irrigation  resulted  in  decreased  Zn, 
increased  P,  and  variable  results  for  other  nutrients 
in  plant  tissues.  After  4  years  of  effluent  irrigation, 
the  exchangeable  Na  content  of  the  0.0  to  0.3-m 
depth  increased,  but  soil  chemical  changes  were  of 
little  practical  significance.  No  major  limitations 
were  found  for  the  production  of  high  yields  of 
vegetables  irrigated  with  municipal  wastewater  on 
the  loamy  sand  soil  at  the  experimental  site  after  4 
years.  (Author's  abstract) 
W90-02230 


POLLUTION  OF  QUARTERNARY  COVER  ON 
AQUAFERS  (SIC)  OF  EOCENE  CHALK  IN 
RAMAT  HOVAV  INDUSTRIAL  AREA  IN 
ISRAEL. 

Ben-Gurion     Univ.     of    the    Negev,     Beersheba 
(Israel).  Dept.  of  Geology  and  Mineralogy. 
E.  Azmon,  and  Z.  Y.  Offer. 


Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  44 
No.  3/4,  p  203-214,  April  1989.  6  fig,  1  tab,  16  ref 

Descriptors:  "Hazardous  materials,  "Israel,  "Geo- 
hydrology,  "Waste  disposal,  Loess,  Limestone, 
Sand  dunes,  Safety,  Aquifers,  Geologic  fractures. 

Ramat  Hovav  in  the  Northern  Negev  of  Israel  was 
selected  as  a  site  for  an  industrial  park  because  it 
had  been  believed  to  have  the  potential  to  absorb 
large  amounts  of  hazardous  chemical  waste  liquid 
and  solid  materials  in  the  loess  layer.  The  lithology 
of  this  site  is  composed  of  calcareous  loess,  sand 
dunes  and  underlying  limestones.  Its  soils  are  loes- 
sial  serozems,  brown  lithosols,  sandy  regosols  and 
arid  brown  soils.  The  geomorphology  includes  spe- 
cific forms  of  the  Negev  desert,  such  as  differenti- 
ated relief,  slightly  dipping  level  structures,  V- 
shaped  canyons,  parabolic  and  sief  sand  dunes.  The 
hypothetical  time  span  required  to  totally  fill  the 
pore  space  in  the  loess,  in  the  total  area  draining 
the  site  selected  for  study,  is  more  than  400  years. 
The  problem  lies  in  the  ability  of  the  rock  forma- 
tions to  act  as  conduit  and  storage  for  the  toxic 
waste  in  a  way  that  will  protect  the  inhabitants 
from  the  toxic  dangers.  Microstructural  data  are 
lacking  on  the  130  m  between  Eocene  saline  water 
chalk  aquifer  that  lies  immediately  below  the  loess, 
and  the  Cenomanian  meteoric  water  limestone  and 
dolomite  aquifer  below.  Outcrops  of  the  Eocene 
chalk,  however,  do  show  fractures  which,  if  also 
present  in  the  buried  Eocene  rocks,  may  serve  as 
passages  for  quick  leakage  of  the  waste  liquids  into 
the  underlying  rocks.  (Author's  abstract) 
W90-02258 


NORTH  CAROLINA  SANITARY  LANDFILLS: 
LEACHATE  GENERATION,  MANAGEMENT 
AND  WATER  QUALITY  IMPACTS. 

North   Carolina   State   Univ.,   Raleigh.    Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W90-02310 


SOIL  CHEMISTRY  AND  PHOSPHORUS  RE- 
TENTION CAPACITY  OF  NORTH  CAROLINA 
COASTAL  PLAIN  SWAMPS  RECEIVING 
SEWAGE  EFFLUENT. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For   primary   bibliographic   entry   see   Field   5D 

W90-02314 


MARINE    TREATMENT    OF    SEWAGE    AND 
SLUDGE. 

For   primary   bibliographic   entry   see   Field   5D 
W90-02317 


LEGISLATION  AND  FUTURE  DEVELOP- 
MENTS IN  THE  MARINE  DISPOSAL  OF 
SEWAGE  AND  SLUDGE  IN  THE  USA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
For   primary   bibliographic   entry   see   Field   5G. 

W90-02319 


LEGAL  AND  SCIENTIFIC  CONSTRAINTS. 

Anglian    Water    Authority,    Norwich    (England). 

Norwich  Sewage  Div. 

For   primary   bibliographic   entry   see   Field   5G 

W90-02320 


SEA  OUTFALLS  FOR  INDUSTRIAL  AND 
URBAN  EFFLUENT -FRENCH  PRACTICE. 

Societe   Grenobloise   d'Etudes   et    d'Applications 
Hydrauliques     (France).     Applied     Mathematics 
Dept. 
B.  Quetin. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  69-77,  2  tab,  7  ref. 

Descriptors:  "Wastewater  disposal,  "Water  pollu- 
tion control,   "France,   "Ocean  dumping,   "Waste 
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disposal,  'France,  'Wastewater  outfall,  'Legisla- 
tion, 'Regulations,  Municipal  wastewater,  Outfall 
sewers. 

French  legislation  concerning  the  protection  of  the 
sea  is  based  on  the  recommendations  of  the  Euro- 
pean Economic  Community  and  major  internation- 
al agreements.  Since  1966,  administrative  bodies 
have  been  set  up  to  control  pollution  and  financing 
has  been  allocated  for  this  specific  purpose.  Large- 
scale  studies  have  been  undertaken  to  ensure  better 
control  of  the  convection,  dispersion  and  degrada- 
tion of  pollutants  discharged  into  the  sea,  concen- 
trating on  the  formation  of  wind-induced  currents, 
turbulence  mechanisms  and  the  processes  of  bacte- 
rial disappearance  at  sea.  Numerous  sea  outfalls 
have  been  constructed  along  the  Mediterranean 
coast.  In  contrast,  on  the  Atlantic  coast,  only  in- 
dustrial concerns  have  opted  for  such  structures, 
while  municipalities  have  preferred  treatment 
plants.  (See  also  W90-02317)  (Author's  abstract) 
W90-02322 


MARINE  DISPOSAL  OF  SEWAGE  AND 
SLUDGE-AUSTRALIAN  PRACTICE. 

Metropolitan     Water,     Sewerage     and     Drainage 
Board,  Sydney  (Australia). 
M.  W.  Whyte. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  79-93,  4  fig,  2  tab,  4  ref. 

Descriptors:  'Wastewater  disposal,  'Water  pollu- 
tion control,  'Ocean  dumping,  'Australia,  'Waste 
disposal,  'Regulations,  Municipal  wastewater, 
Sydney,  Waste  management.  Wastewater  outfall 

Almost  all  Australia's  large  cities  are  situated  along 
the  coastline  and  take  advantage  of  the  assimilative 
capacity  of  the  ocean  for  sewage  disposal.  An 
increasing  incidence  of  marine  and  beach  pollution 
has  led  to  the  need  for  upgrading  treatment  and 
disposal  arrangements.  Some  insight  is  given  into 
how  the  major  sewerage  authorities  have  ap- 
proached their  individual  problems.  Sydney,  in 
particular,  is  currently  undertaking  the  largest 
scheme  of  all,  involving  the  construction  of  ex- 
tended outfalls  from  all  three  of  its  major  primary 
treatment  plants.  Background  information  on  these 
outfalls,  and  the  actual  construction  process  is  dis- 
cussed. The  Sydney  scheme  involves  the  construc- 
tion of  tunnelled  outfalls  with  down-drilled  diffus- 
er  risers.  This  decision  was  made  after  investiga- 
tions showed  it  to  be  economical  and  to  provide 
much  less  risk  against  damage  by  anchor  chains 
from  large  vessels.  (See  also  W90-02317)  (Lantz- 
PTT) 
W90-02323 


MARINE  TREATMENT,  DISPOSAL  AND  PER- 
FORMANCE OF  SEWAGE  OUTFALL-UK 
PRACTICE  AND  EXPENDITURE. 

Wessex  Water  Authority,  Bristol  (England).  Engi- 
neering and  Operations. 
R.  Huntington,  and  P.  B.  Rumsey. 
IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988 
p  95-108,  1  fig,  8  tab,  3  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
treatment,  'Ocean  dumping,  'Great  Britain, 
'Waste  disposal,  'Water  pollution  control, 
'Wastewater  outfall,  Legislation,  Marine  environ- 
ment, Storm-overflow  sewers. 

The  nature  of  the  sewage  outfall  stock  is  described 
with  particular  reference  to  historical  trends,  and 
the  scale  and  importance  of  the  marine  treatment 
option  for  sewage  in  the  UK  is  discussed.  There 
are  about  1,000  sewage  outfalls  around  the  UK 
coast.  The  success  of  the  modern  long  sea  outfalls 
confirms  the  acceptable  environmental  perform- 
ance of  marine  treatment  using  properly  designed 
and  constructed  outfalls.  Water  industry  capital 
expenditure  on  outfalls  and  public  treatment  works 
is  estimated  at  83  million  pounds/yr  for  the  next  10 
yrs.  with  operating  costs  of  21  million  pounds/yr. 


Particular  attention  needs  to  be  paid  to  the  design 
and  operation  of  storm  water  overflows  To  assess 
fully  the  effect  of  storm  water  overflows  on  the 
environment.  the  designer  showed  use  predictive 
dispersion  and  storm  flow  models  This  would 
permit  the  determination  of  the  maximum  over 
flow  discharge  rate  and  length  of  overflow  pipe 
consistent  with  the  'Environmental  Quality  Objec- 
tives'. Attention  is  drawn  to  the  need  to  ensure  that 
modern  outfalls  are  designed  to  safeguard  public- 
health  and  the  environment,  and  not  purely  to 
comply  with  legislation.  The  desirability  of  re- 
viewing existing  legislation  to  allow  the  develop- 
ment of  rational  criteria  for  design  is  discussed,  and 
the  issue  of  storm  sewage  overflows  highlighted 
(See  also  W90-02317)  (Author's  abstract) 
W90-02324 


SEWAGE  SLUDGE  DISPOSAL  AT  SEA-OP- 
TIONS AND  MANAGEMENT. 

Ministry  of  Agriculture,  Fisheries  and  Food, 
London  (England). 
M.  M.  Parker,  and  A.  D.  Mclntyre. 
IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  123-136,  1  fig,  Stab,  27  ref. 

Descriptors:  'Sludge  disposal,  'Ocean  dumping, 
'Coastal  waters,  'Wastewater  disposal,  Fate  of 
pollutants.  Organic  matter,  Nutrients,  Heavy 
metals,  Wastewater  outfall,  Marine  environment, 
Toxicity. 

Marine  disposal  of  sewage  sludge  by  vessel  or 
pipeline,  properly  managed,  results  in  only  minor 
local  impact  and,  as  currently  practiced,  contrib- 
utes only  a  small  fraction  of  the  total  inputs  of 
organic  matter,  nutrients,  heavy  metals,  and  per- 
sistent contaminants  to  the  North  Sea.  Sludge  dis- 
posal is  by  no  means  the  only  route  to  the  sea  of 
sewage  derived  materials,  which  enter  also  via 
rivers  and  direct  treated  or  untreated  discharges. 
However,  these  sources  are  more  difficult  to  quan- 
tify, being  often  individual  smaller  in  quantity, 
very  much  larger  in  number,  and  more  diffuse  than 
the  large  discrete  sludge  disposal  operations  car- 
ried out  in  13  sites  around  the  British  coast  (from 
the  Firth  of  Forth  in  Scotland,  all  around  the 
English  coast,  and  in  the  Dublin  Bay).  There  is 
currently  no  satisfactory  evidence  of"  any  other 
than  local  effects  of  sludge  disposal  operations 
apart  from  their  relatively  minor  role  in  contribut- 
ing to  inputs  of  persistent  substances.  (See  also 
W90-02317)  (Lantz-PTT) 
W90-02325 


MARINE  DISPOSAL  OF  SEWAGE  SLUDGE 
BY  NORTH  WEST  WATER  AUTHORITY  AND 
STRATHCLYDE  REGIONAL  COUNCIL. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

E.  Harper,  and  W.  T.  Greer. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  137-151,  2  fig,  1  tab,  7  ref. 

Descriptors:  'Ocean  dumping,  'Sludge  disposal, 
'Wastewater  disposal,  'England,  'Scotland,  Liver- 
pool Bay,  Garroch  Head,  History,  Fate  of  pollut- 
ants, Environmental  effects,  Economic  aspects. 

The  North  West  Water  Authority  and  Strathclyde 
Regional  Council  are  dependent  on  marine  dispos- 
al of  sewage  sludge  by  vessel;  presently  for  1.9  and 
1.69  million  wet  tons  respectively/annum.  The 
sites  used  are  contrasting  ones-in  Liverpool  Bay, 
strong  currents  ensure  rapid  dispersion,  whereas 
Garroch  Head  is  an  accumulating  site.  An  outline 
of  the  historical  background,  the  environment 
studies,  and  some  reasons  why  marine  disposal  is 
considered  the  best  environmental  option  are  given 
by  each  author  for  his  authority.  For  the  disposal 
of  organic  matter  and  reducing  the  microbiological 
content  of  sewage  sludge  before  there  is  potential 
contact  with  man,  marine  treatment  is  much  more 
effective  than  land  disposal  or  inland  treatment. 
The  potential  problems  is  the  legitimate  concern 


that  non-degradable  materials  and  persistent 
chemicals  may  accumulate  and  pai>s  through  the 
food  chains  to  man  However,  the  cooperation  of 
industry  has  resulted  in  reduction  of  Hg  discharge 
and  the  fish  flesh  meets  environmental  quality 
standards  In  Strathclyde.  marine  disposal  of 
sewage  sludge  has  been  practical  lor  almost  100 
yrs  I  he  Strathclyde  operation  uses  an  accumulat- 
ing site  at  Garroch  Head,  rather  than  dispersing 
the  sludge  thinly  over  a  wider  area  and  has  proven 
to  be  an  economical  and  publicly  acceptable  sludge 
disposal  method.  (See  also  W90-02317i  (Lantz- 
PTT) 
W90-02326 


SLWAGL  TBEATMEHI  STRATEGY  FOR  THE 
COLWYN  AND  ABLRCONVW  ARfcAS  -AN  AP- 
PRAISAL OF  OPTIONS 

Welsh  Water  Authority,  Powys. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-02327 


THANET  SEWAGE  DISPOSAL  INVESTIGA- 
TION AND  THE  COMPARISON  OF  JOINT 
AND  LOCAL  SOLUTIONS. 

Southern  Water  Authority,  Worthing  (England). 
For  primary  bibliographic  entry  see  Field  5D. 
W90-02328 


ECONOMIC  ASSESSMENT  OF  INLAND 
TREATMENT  AND  MARINE  TREATMENT 
OPTIONS  FOR  WEYMOUTH  AND  PORT- 
LAND. 

Wessex  Water  Authority,  Bristol  (England). 

For   primary   bibliographic   entry   see   Field   5D. 

W90-02329 


SEWAGE  SLUDGE  TO  SEA-THE  THAMES 
WATER  APPROACH. 

Thames  Water  Authority,  London  (England). 
M.  K.  Green,  and  M.  J.  Hanbury. 
IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  203-215,  2  tab,  6  ref. 

Descriptors:  'Wastewater  disposal,  'Ocean  dump- 
ing, 'Sludge  disposal.  'Waste  management.  Costs, 
Land  disposal.  Management  planning,  Economic 
aspects.  Sludge  thickening. 

Sewage  sludge  production  and  disposal  to  sea  from 
London  began  in  1889  and  the  practice  has  contin- 
ued for  almost  100  years.  The  present  sludge  dis- 
posal operation  run  by  Thames  Water  takes  4.2 
million  wet  tons  of  sludge  from  four  works,  Beck- 
ton,  Crossness,  Deephams  and  Riverside  which 
together  serve  a  population  of  4.4  million  people. 
Four  ships  take  the  sludge  to  the  Barrow  Deep  at 
an  annual  cost  of  4.5  million  pounds.  Thames 
Water  considers  the  first  step  in  responsible  sludge 
disposal  to  be  the  control  of  pollutants  entering  the 
sludge  by  effective  trade  effluent  control.  The 
second  step,  which  Thames  fully  supports,  is  the 
concept  of  Best  Practicable  Environmental  Option 
as  defined  in  the  Oslo  Convention.  Thames  Water's 
approach  to  sludge  disposal  is  to  continually  seek 
the  most  managerially  responsible  disposal  route. 
A  recent  evaluation  covering  sea,  land,  inciner- 
ation and  reuse  has  identified  eighteen  options 
which  are  thought  to  be  operationally  secure. 
From  London,  conventional  land  disposal  is  not 
practical  leaving  only  sea  disposal,  landfill  and 
incineration  as  viable  options.  Of  those,  the  sea 
disposal  options  are  consistently  the  most  econom- 
ic, land  disposal  costing  approximately  1.5  times 
and  incineration  costing  twice  as  much.  Sea  dispos- 
al can  be  substantially  improved  by  thickening  of 
the  sludge,  which  would  minimize  transportation 
costs.  (See  also  W90-02317)  (Lantz-PTT) 
W90-02330 


APPLICATIONS  OF  RESEARCH  DATA  TO 
THE  DESIGN  AND  PERFORMANCE  MONI- 
TORING OF  LONG  SEA  OUTFALLS. 

J.  A.  Charlton,  and  P.  A.  Davies. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988 
p  243-256,  21  fig,  8  ref.  SERC  Grant  GR/CO  5236 
and  GR/CO  5274. 

Descriptors:  'Wastewater  disposal,  *Wastewater 
outfall,  "Ocean  dumping,  *Waste  disposal,  Saline 
water  intrusion,  Monitoring. 

The  results  of  a  combined  laboratory  and  field 
program  of  investigations  into  the  phenomenon  of 
salt  water  intrusion  in  long  sea  outfalls,  and  the 
consequent  effects  upon  their  performance,  are  de- 
scribed and  a  hydraulic  analysis  of  the  purging 
process  is  presented  for  soffit-connected  and 
invert-connected  multi-riser  sections.  Laboratory 
data  on  the  form  of  the  head:discharge,  character- 
istics of  the  outfall  system,  and  the  dependencies  of 
effluent  plume  trajectories  and  minor  loss  coeffi- 
cients upon  outlet  port  geometry,  are  illustrated. 
The  susceptibility  of  tunnelled  outfalls  to  intrusion 
can  be  reduced  significantly  by  including  a  venturi 
constriction  in  the  tunnel  just  upstream  of  the 
diffuser.  Primary  intrusion  control  can  also  be 
achieved  by  shaping  the  discharge  port  as  a  diffus- 
er or  by  the  use  of  a  cranked  tunnel  configuration. 
Under  certain  circumstances,  total  intrusion  pre- 
vention may  be  provided  by  valves,  siphon  exits, 
or  downward  discharging  ports.  Direct  monitoring 
of  outfalls  can  be  achieved  by  diver  surveys  and 
indirect  monitoring  by  adding  Rhodamine  dye  to 
the  effluent  at  the  entry  point  to  the  outfall  shaft. 
(See  also  W90-02317)  (Lantz-PTT) 
W90-02332 


DESIGN  AND  CONSTRUCTION  TECHNIQUES 
FOR  THE  FUTURE. 

Land  and  Marine  Engineering  Ltd.,  Bebington 
(England). 

J.  M.  Reynolds,  and  D.  A.  Willis. 
IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988 
p  257-281,  7  fig,  Href. 

Descriptors:  'Wastewater  disposal,  'Design  stand- 
ards, 'Construction,  'Wastewater  outfall,  Waste 
disposal,  Surveys,  Materials  engineering,  Construc- 
tion materials. 

The  first  long  sea  outfall  in  Europe  was  construct- 
ed in  Britain,  in  the  Bristol  Channel  in  1959  with  a 
single  discharge  at  the  end  of  the  pipeline.  Five 
years  later,  a  multiple  outlet  diffuser  system  was 
developed  for  The  Hague  outfall,  heralding  the 
start  of  what  has  now  become  accepted  practice 
for  the  dispersion  and  treatment  of  sewage  and 
trade  effluents  into  the  sea.  Long  sea  outfalls  have 
been  constructed  with  diameters  up  to  4  m,  and 
lengths  approaching  100  m.  The  task  confronting 
the  outfall  engineer  is  to  design  a  pipeline  between 
two  predetermined  positions:  the  discharge  loca- 
tion, which  will  have  been  selected  after  water 
movement  investigations  and  dispersion  consider- 
ations have  been  considered  such  that  environmen- 
tal quality  objectives  are  achieved;  and,  the  head- 
works  which  would  normally  be  situated  at  or  near 
to  the  outfall  pipeline  landfall.  The  design  and 
construction  processes  are  considered  under  four 
main  headings:  surveys,  designs,  materials,  and 
construction.  A  wide  variety  of  materials  are  cur- 
rently available  for  outfall  pipelines  and  the  final 
selection  has  to  take  into  account  the  practicability 
of  construction  as  well  as  the  corrosive/erosive 
nature  of  the  effluent  to  be  discharged.  The  design 
process,  where  the  selection  of  the  permanent  ma- 
terials is  concerned,  may  well  take  place  before  the 
construction  method  can  be  finally  decided.  This  is 
particularly  the  case  if  a  design  and  construct  type 
of  contract  is  envisaged  and  the  possibility  of  more 
than  one  material  may  well  be  worth  considering 
in  order  to  afford  contractors  as  much  flexibility  as 
possible.  The  selection  of  a  method  (or  methods) 
that  will  be  feasible  for  a  particular  outfall  location 
will  depend  entirely  on  the  circumstances  sur- 
rounding the  proposed  route  and  should  be  dealt 
with  on  a  case-by-case  basis.  (See  also  W90-02317) 
(Lantz-PTT) 
W90-02333 


BEHAVIOR   OF   DISPERSED   AND   NONDIS- 
PERSED  FUELS  IN  A  SEWER  SYSTEM. 

Environment  Canada,  Ottawa  (Ontario).  Environ- 
mental Emergencies  Technology  Div. 
For  primary  bibliographic  entry  see  Field  5B 
W90-02357 


URBAN  RUNOFF-SWEDISH  EXPERIENCE. 

National  Swedish  Environment  Protection  Board, 

Solna. 

J.  Falk. 

IN:  Seminar  on  Wastewater  Treatment  in  Urban 

Areas.  Baltic  Sea  Environment  Proceedings,  No. 

25,  7-9  September  1987,  Visby,  Sweden,  p  2-14   5 

fig,  1  tab,  12  ref. 

Descriptors:  'Urban  runoff,  'Sweden,  'Sewers, 
•Costs,  'Water  pollution  control,  Economic  as- 
pects, Wastewater  facilities,  Sanitary  wastewater, 
Hydraulic  structures,  Pipes,  Maintenance,  Storm 
water. 

During  the  past  20  years  an  effort  has  been  made 
to  protect  rivers,  lakes  and  the  sea  from  pollution. 
This  effort  has  mainly  been  focused  on  the  obvious 
sources  of  pollution  i.e.  the  concentrated  discharge 
of  sewage.  Currently  75%  of  the  urban  population 
is  served  by  advanced  treatment  plants.  The  rela- 
tive importance  of  the  management  of  storm  water 
and  combined  sewer  overflows  increases  with  the 
improvement  of  treatment  facilities.  The  sources 
are  much  more  difficult  to  handle  as  the  pollution 
occurs  during  single  events  having  a  statistically 
distributed  effect  on  the  receiving  waters  while  the 
discharge  of  wastewater  is  fairly  stable  in  quantity 
as  well  as  quality.  In  spite  of  all  these  difficulties  in 
predicting  the  quality  of  stormwater  a  method  was 
derived  to  estimate  yearly  volumes  and  pollution 
load  via  stormwater  by  means  of  simple  hand 
calculation  procedures.  The  method  is  appropriate 
for  areas  with  a  separate  storm-water  system  and 
gives  the  direct  runoff  due  to  precipitation.  Today, 
Sweden  has  some  70,000  km  of  wastewater  pipes, 
47%  of  which  is  for  sanitary  sewage  collection, 
39%  for  storm  water  collection  and  14%  for  com- 
bined water.  Annually  another  1,700  km  are  con- 
structed: 60%  for  sewage  water  collection  and 
40%  for  storm  water  collection.  In  1981,  the  total 
investment  in  sewerage  and  treatment  plants 
amounted  to  230  million  SEK.  The  investment  in 
sewers  only  amounted  to  380  million  SEK.  The 
costs  for  operation  and  maintenance  were  estimat- 
ed at  820  million  SEK  for  treatment  plants  and  320 
million  SEK  for  the  sewage  network.  The  costs  for 
operation  and  maintenance  of  the  sewage  network 
is  estimated  to  be  650  million  SEK  by  1990.  Today, 
a  sewage  pipe  in  Stockholm  is  renewed  on  average 
once  every  500  years  while  the  assumed  lifetime  is 
less  than  100  years.  (See  also  W90-02412)  (Lantz- 
PTT) 
W90-02413 


INCREASE  OF  THE  CAPACITY  OF  ANAERO- 
BIC SEWAGE  SLUDGE  STABILIZATION  BY 
THERMAL  PRETREATMENT  OF  THE 
SLUDGE  (STEIGERUNG  DER  LEISTUNGS- 
FAEHIGKEIT  DER  ANAEROBEN  KLAERSCH- 
LAMMSTABILLSIERURNG  DURCH  EINE 
THERMISCHE  VORBEHANDLUNG  DES 
SCHLAMMES). 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Gesellschaft  zur  Foerderung  der  Siedlungswasser- 
wirtschaft. 

For  primary  bibliographic  entry  see  Field  5D 
W90-02442 

5F.  Water  Treatment  and 
Quality  Alteration 

REDUCTION  OF  ENTERIC  INFECTIOUS  DIS- 
EASE IN  RURAL  CHINA  BY  PROVIDING 
DEEP-WELL  TAP  WATER. 

Shanghai  Second  Medical  Coll.  (China). 

Z.-S.  Wang,  D.  S.  Shepard,  Y.-C.  Zhu,  R.  A.  Cash, 

and  R.-J.  Zhao. 

Bulletin     of    the     World     Health     Organization 

BWHOA6,  Vol.  67,  No.  2,  p  171-180,  1989.  7  tab 

25  ref. 


Descriptors:  'Water  supply,  'China,  'Water  qual- 
ity, 'Enteric  bacteria,  'Deep  wells,  Well  water, 
Cost-benefit  analysis. 

Enteric  infectious  disease  (EID),  defined  here  as 
bacillary  dysentery,  viral  hepatitis  A,  El  Tor  chol- 
era, or  acute  watery  diarrhea,  is  an  important 
public  health  problem  in  most  developing  coun- 
tries. This  study  assessed  the  impact  on  EID  of 
providing  deep-well  tap  water  (DWTW)  through 
household  taps  in  rural  China.  For  this  purpose, 
the  incidence  of  EID  in  6  study  villages  (popula- 
tion 10,290)  in  Qidong  County  that  had  DWTW 
was  compared  with  that  in  6  control  villages  (pop- 
ulation 9397)  that  had  only  surface  water.  Both  the 
bacterial  counts  and  chemical  properties  of  the 
DWTW  met  established  hygiene  standards  for 
drinking  water.  The  incidence  of  EID  in  the  study 
region  was  38.6%  lower  than  in  the  control  region- 
however,  DWTW  did  not  significantly  affect  the 
incidence  of  bacillary  dysentery.  These  results  in- 
dicate that  the  construction  and  use  of  DWTW 
systems  with  household  taps  is  associated  with 
decreased  incidences  of  El  Tor  cholera,  viral  hepa- 
titis A,  and  acute  watery  diarrhea.  A  cost-benefit 
analysis  was  conducted.  The  cost  of  constructing  a 
DWTW  system  averaged  US$10.50  per  capita. 
The  combined  capital  and  operating  costs  were 
US$1.46  per  capita  per  annum  over  its  20-year 
estimated  life.  The  benefits  derived  from  reduc- 
tions of  illness  and  savings  in  time  to  fetch  water 
were  2.2  times  the  costs  at  present  values.  Capital 
outlays  were  recouped  in  a  3.6-year  payback 
period.  The  provision  of  DWTW  proved  highly 
beneficial  in  both  economic  and  social  terms.  (Au- 
thor's abstract) 
W90-01946 


DEVELOPMENTAL  TOXICITY  OF  DICHLOR- 
OACETONITRILE:  A  BY-PRODUCT  OF 
DRINKING  WATER  DISINFECTION. 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C 
W90-01948 


TUBEWELL  WATER  CONSUMPTION  AND 
ITS  DETERMINANTS  IN  A  RURAL  AREA  OF 
BANGLADESH. 

International  Centre  for  Diarrheal  Disease  Re- 
search, Dacca  (Bangladesh). 

For  primary  bibliographic  entry  see  Field  6D 
W90-01955 


PRODUCTION  OF  BROMINATED  METH- 
ANES IN  DESALINATION  PLANTS  IN 
KUWAIT. 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

M.  Y.  Ali,  and  J.  P.  Riley. 

Water  Research  WATRAG,  Vol.  23,  No  9  p 
1099-1106,  1989.  4  fig,  4  tab,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Desalina- 
tion, 'Disinfection,  'Chlorine,  'Methane,  Bromin- 
ated  methanes,  Molluscicides,  Dissolved  solids, 
Correlation  analysis. 

Dissolved  organic  matter  in  sea  water  reacts  with 
chlorine  used  for  disinfection  and  as  a  molluscicide 
yielding  a  mixture  of  brominated  methanes.  A 
study  has  been  made  of  the  formation  and  distribu- 
tion of  these  compounds  in  the  various  stages  in 
desalination  units  of  four  different  plants  in 
Kuwait.  Usually  bromoform  comprised  95-97%  of 
the  total,  with  lesser  amounts  of  dibromochloro- 
methane  (2-4%)  and  traces  of  dichlorobromometh- 
ane  (<0.3%).  However,  exceptionally,  in  one  unit 
the  dichlorobromomethane  reached  a  maximum  of 
26%  when  the  level  of  residual  chlorine  was  very 
low.  Over  98%  of  the  haloform  formed  was  dis- 
charged to  the  atmosphere  at  the  deaeration  stage. 
In  general,  there  was  a  significant  to  very  signifi- 
cant correlation  between  the  concentration  of  re- 
sidual chlorine  at  the  pump  and  that  of  total  halo- 
form  present  at  any  particular  stage  in  the  unit. 
Mean  total  haloform  concentrations  in  the  final 
distillate  varied  from  one  unit  to  another  in  the 
range  2.7-22.8  microg/L,  and  rarely  exceeded  30 
microg/L,  well  below  the  100  microg/L  level  set 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 
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by   (he   U.S.    Environmental    Protection   Agency 

(Author's  abstract) 

W90-O2O07 


POLYMERIZED  AND  HYDROLYSED  ALUMI- 
NUM (III)  COMPLEXATION  BY  SALICYLATE 
IONS:  KINETIC  AND  THERMODYNAMIC 
STUDY  (COMPLEXATION  DE  L'ALUMINIUM 
(III)  POLYMERISE  ET  HYDROLYSE  PAR  I.ES 
IONS  SALICYLATE:  ETUDE  CINETIQUE  ET 
THERMODYNAMIQUE). 

Centre    National    de    la    Recherche    Scientifique, 
Vandoeuvre-les-Nancy   (France).    Equipe   de   Re- 
cherche sur  la  Coagulation-Floculation. 
E.  Rakotonarivo,  C.  Tondre,  J.  Y.  Bottero,  and  J. 
Mallevialle. 

Water  Research  WATRAG,  Vol.  23,  No.  9,  p 
1137-1145,  1989.  7  fig,  4  tab,  22  ref.  English  sum- 
mary. 

Descriptors:  *Water  treatment,  'Coagulation. 
'Flocculation,  'Aluminum,  Thermodynamics,  Ki- 
netics, Salicylate  ions,  Complexation,  Mathemati- 
cal equations,  Equilibrium  constants. 

The  All 3  polycation  species  obtained  by  hydrolyz- 
ing  aluminum  chloride  by  sodium  hydroxide  is  the 
major  component  of  some  coagulant-flocculants. 
These  species  are  of  importance  in  the  removal  of 
colloids  and  organics  through  coagulation  and 
flocculation  in  water  treatment.  The  complexation 
of  monomeric  and  polymeric  forms  of  aluminum 
with  salicylate  ions  which  can  be  considered  as  a 
model  system  in  place  of  fluvic  acids  were  studied. 
The  stoichiometry  and  the  stability  constants  of  the 
complexes  have  been  obtained  from  u.v.  and  visi- 
ble spectroscopy  and  calculated  with  the  Job 
method.  The  monomeric  and  All 3  form  complexes 
with  the  salicylate  ions  whose  stability  constants 
are  10  to  the  5.02  power  and  >  10  to  the  20  power, 
respectively.  There  are  6  salicylate  molecules  per 
All 3.  The  kinetics  of  complexation,  obtained  from 
stopped-flow  measurements  are  characterized  by 
one  relaxation  time  when  the  monomers  are  large- 
ly predominant  and  two  relaxation  times  when 
All 3  polycations  are  present.  In  this  last  case  a 
kinetic  model  involving  the  species 
A1(H20)6(3  +  ),  Al(OH)(H20)5(2  +  ), 

Al(OH)2(H20)(4  +  ),  and  All 3  04(OH)7(24  +  )  ac- 
counts well  for  the  experimental  results.  The  kinet- 
ics data  in  combination  with  literature  results  con- 
cerning the  complexation  of  monomers  and  the 
rate  constants  characterizing  the  complexation  of 
salicylate  ions  with  Al(OH)2(H20)(4  +  ):  K  sub  3 
=  2728/  M/s.  In  the  presence  of  All 3  polycations, 
the  relaxation  theory  leads  to  differential  equations 
which  allows  the  calculation  of  k  sub  p  =  3679 
+  or-113  /M/s  at  25  C.  The  equilibrium  constant 
and  the  rate  constant  relative  to  All 3  salicylate 
indicate  both  a  high  stability  and  a  faster  reaction 
with  All 3  than  with  monomers.  (Author's  ab- 
stract) 
W90-02011 


OVERVIEW  OF  THE  TRENDS  AND  FUTURE 
DIRECTION  OF  INFORMATION  TECHNOLO- 
GY IN  THE  WATER  INDUSTRY. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  10D. 
W90-02054 


DESIGN  OF  ACCIDENTAL  POLLUTION 
ALARM  SYSTEMS. 

Compagnie   Generale   des   Eaux,   Paris   (France). 
J.  M.  Philipot,  J.  P.  Coutant,  and  P.  Mousty. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,   No.    10/11,   p   1261-1270,    1989.   5   fig,  9  ref. 

Descriptors:  'Drinking  water,  'Water  quality  con- 
trol, 'Water  treatment,  'France,  'Monitoring, 
'Alarm  systems,  Water  pollution  sources,  Acci- 
dents, Safety. 

Water  supplies  to  the  Syndicat  des  Eaux  d'He  de 
France  (lie  de  France  Water  Board)  subscribers 
are  provided  by  Compagnie  Generale  des  Eaux 
using  treated  water  from  three  rivers  (Seine, 
Marne,  Oise).  These  rivers  cross  densely  populat- 
ed, industrial  areas  and  so  are  exposed  to  quite 
significant  pollution  hazards.  The  guarantee  of  safe 


supplies  involves  a  monitoring  and  alarm  policy 
that  will  enable  the  various  emergency  measures 
provided  in  water  works  and  pipe  nctworl 
initiated  rapidly.  This  system  is  based  on  the  fol- 
lowing steps:  compilation  of  accidental  pollution 
history;  inventory  of  hazardous  sites;  study  of 
treatment  process  response;  location  and  choice  of 
parameters  for  the  automatic  analyzing  stations.  A 
system  of  this  type  set  up  on  the  River  Marne 
consistcd  of  the  following  unit:  (1)  the  Gournay- 
sur-Marne  automatic  station,  (2)  a  hydrocarbon 
indicator,  (3)  a  pesticide  detector,  and  (4)  peripher- 
al alarm  stations.  The  cost  of  these  systems  and  the 
level  of  competency  required  to  operate  them  re- 
stricts them  to  large-scale  water  systems  (Sand- 
PTT) 
W90-02065 


APPLICATION  OF  INFORMATION  SYSTEMS 
AND  TELEMETRY  TO  OPERATIONAL  MAN- 
AGEMENT IN  ANGLIAN  WATER. 

Anglian  Water  Authority,  Huntingdon  (England). 

J.  W.  Green,  C.  Page,  G.  M.  Eastman,  and  D. 

Howes. 

Water  Science  and  Technology  WSTED4,  Vol 

21,   No.    10/11,  p    1283-1294,    1989.    1   fig,  2  tab. 

Descriptors:  'Water  management,  'Water  treat- 
ment, 'Information  systems,  'Telemetry,  'Control 
systems.  Mapping,  England,  Computers. 

An  account  is  given  of  the  development  of  infor- 
mation systems  in  Anglian  Water  to  meet  the  re- 
quirements of  operational  management.  An  over- 
view of  the  new  computing  network  for  operations 
applications  is  presented,  including  the  Operations 
Information  System,  a  comprehensive  operational 
job  management  system,  and  digital  mapping.  Te- 
lemetry systems,  which  will  eventually  extend  to 
over  5500  sites,  are  being  implemented.  The  princi- 
pal objectives  to  be  met  by  installing  telemetry 
systems  are:  (1)  to  provide  operational  data,  includ- 
ing the  alarm  state  of  the  plant,  to  allow  a  prompt 
response  to  faults;  (2)  to  provide  adequate  monitor- 
ing of  the  performance  of  unmanned  facilities  to 
reduce  the  frequency  of  visits;  (3)  to  reduce  the 
number  of  continuously-manned  facilities  and  op- 
erations centers;  (4)  to  collect  and  store  operational 
statistics  for  management  reports;  (5)  to  provide  a 
means  of  remotely  operating  or  automatically  op- 
erating plants;  and  (6)  to  improve  performance  by 
the  development  of  techniques  such  as  pump 
scheduling,  flood  forecasting,  and  leakage  control. 
The  implementation  of  these  systems  has  involved 
close  cooperation  between  Anglian  Water  and 
Logica  Electronic  Information  Systems,  Ltd.  The 
software  is  being  developed  in  a  modular  format, 
based  on  discrete  processes;  the  key  requirement  is 
that  it  is  reusable  from  site  to  site.  A  variety  of 
configuration  techniques  is  being  employed  to 
achieve  this.  The  benefits  resulting  from  the  modu- 
lar approach  are:  (1)  a  standardized  control  meth- 
odology, (2)  reduced  levels  of  skill  required  to 
implement  process  control  of  sites,  (3)  reduced 
documentation  quantity,  (4)  easier  and  better  main- 
tenance of  hardware  and  software  due  to  standard- 
ized interfaces  and  better  knowledge  of  the  system, 
and  (5)  lower  overall  system  costs.  The  process 
control  software  modules  will  be  able  to  be  in- 
stalled into  telemetry  outstations  and  issued  to  a 
contractor  as  a  complete  monitoring  and  control 
system.  (Sand-PTT) 
W90-02067 


ICA:  EVOLUTION  IS  BETTER  THAN  REVO- 
LUTION. 

South     Staffordshire    Waterworks    Co.,     Walsall 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02072 


ENHANCING      AS(5  +  )      REMOVAL      BY      A 
FE(2  +  )-TREATED  ACTIVATED  CARBON. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

C.  P.  Huang,  and  L.  M.  Vane. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  61,  No.  9,  p  1596-1603,  September 
1989.  12  fig,  1  tab,  18  ref. 


Descriptors    'Arsenic.  'Activated  carbon.  'Water 
treatment,  Adsorption.   Iron.   Hydrogen   ir 
ccmration,  Ferrous  salts.  Removal  capacity 

The  effectiveness  of  pretreating  an  activated 
carbon  with  iron-salt  vjlution  to  improve  its  ar- 
senic removal  capacity  was  studied  Various  fac- 
tors such  as  type  and  concentration  of  salt,  pH,  and 
treating  time  were  thoroughly  investigated  for 
their  effects  on  the  improvement  of  removal  capac- 
ity Soaking  activated  carbon  in  ferrous  salt  solu- 
tions was  effective  in  improving  its  arsenic  remov- 
al capacity,  and  also  in  the  regeneration  of  the 
spent  carbon  Ferrous  perchlorate  solutions  were 
the  most  efficient  solutions  for  improving  the  re- 
moval capacity  of  the  carbon  The  removal  de- 
pended on  the  carbon  surface  characteristics, 
which  were  improved  by  the  iron  treatment,  pri- 
marily the  iron  loading.  The  pH  sub  Zpc  was 
higher  than  that  of  acid-washed  carbons  yielding  a 
positively  charged  surface  at  lower  pHs.  The  pH 
sub  Zpc  increased  with  the  amount  of  iron  ad- 
sorbed as  did  the  removal  capacity.  The  improved 
removal  can  be  attributed  to  the  formation  of 
ferrous  arsenate  surface  complexes  and  not  to  the 
formation  of  precipitates  in  the  bulk  solution.  The 
regeneration  of  spent  carbon  with  ferrous  salt  solu- 
tions yielded  a  carbon  with  an  unlimited  removal 
capacity.  A  ten-fold  increase,  over  the  untreated 
activated  carbon,  in  removal  can  be  achieved 
under  the  optimal  pretreatment  procedure.  The 
enhancement  in  removal  by  treatment  occurs  by 
adsorption  of  ferrous  ions  and  formation  of  arse- 
nate complexes.  Ferrous  salts  can  also  be  used  to 
regenerate  the  activated  carbon.  (Author's  ab- 
stract) 
W90-02109 


ISOLATION  OF  AEROMONAS  SPP.  FROM 
WATER  BY  USING  ANAEROBIC  INCUBA- 
TION. 

South   Australia  Engineering   and   Water   Supply 

Dept.,  Salisbury.  State  Water  Labs. 

D.  A.  Cunliffe,  and  P.  Adcock. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  9,  p  2138-2140,  September 

1989.  1  fig,  3  tab,  17  ref. 

Descriptors:  'Drinking  water,  'Bacterial  analysis, 
'Aeromonas,  Membrane  filters,  Filtration,  Water 
analysis. 

A  membrane  filtration  method  incorporating  a 
combination  of  anaerobic  and  aerobic  incubation 
was  developed  for  the  enumeration  of  Aeromonas 
spp.  in  drinking  water.  The  use  of  anaerobic  incu- 
bation improved  the  detection  of  Aeromonas  spp. 
by  reducing  the  growth  of  nonaeromonads.  The 
confirmation  rate  of  presumptive  Aeromonas  spp. 
identified  on  the  initial  isolation  agar  exceeded 
92%.  (Author's  abstract) 
W90-02163 


DETECTION  OF  ACINETOBACTER  SPP.  IN 
RURAL  DRINKING  WATER  SUPPLIES. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 
and  Soil  Sciences. 

J.  M.  Bifulco,  J.  J.  Shirey,  and  G.  K.  Bissonnette. 
Applied       and       Environmental       Microbiology 
AEMIDF.  Vol.  55,  No.  9,  p  2214-2219,  September 
1989.  2  tab,  55  ref. 

Descriptors:  'Drinking  water,  'Groundwater  pol- 
lution, 'Bacterial  analysis,  'Pathogenic  bacteria, 
'Acinetobacter,  'Coliforms,  West  Virginia.  Bioin- 
dicators,  Water  analysis,  Well  water. 

A  bacteriological  survey  was  conducted  of  un- 
treated, individual  groundwater  supplies  in  Preston 
County,  West  Virginia.  Nearly  60%  of  the  water 
supplies  contained  total  coliforms  in  excess  of  the 
U.S.  Environmental  Protection  Agency  maximum 
contaminant  level  of  1  CFU/100  ml.  Approximate- 
ly 1/3  of  the  water  systems  contained  fecal  coli- 
forms and/or  fecal  streptococci.  Acinetobacter 
spp.  were  detected  in  38%  of  the  groundwater 
supplies  at  an  arithmetic  mean  density  of  8  CFU/ 
100  ml  and  were  present  in  16%  of  the  water 
supplies  in  the  absence  of  total  coliforms,  posing 
some  concern  about  the  usefulness  of  total  coli- 
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forms  as  indicators  of  the  presence  of  this  oppor- 
tunistic pathogen.  Slime  production,  a  virulence 
factor  for  A.  calcoaceticus,  was  not  significantly 
different  between  well  water  isolates  and  clinical 
strains,  suggesting  some  degree  of  pathogenic  po- 
tential for  strains  isolated  from  groundwater.  In 
addition,  several  Acinetobacter  isolates  were  able 
to  interfere  with  sheen  production  by  some  coli- 
form  bacteria  on  M-Endo  medium,  adding  further 
to  the  possible  significance  of  Acinetobacter  spp.  in 
groundwater  supplies.  (Author's  abstract) 
W90-02165 


DISINFECTION  OF  MODEL  INDICATOR  OR- 
GANISMS IN  A  DRINKING  WATER  PILOT 
PLANT  BY  USING  PEROXONE. 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

R.  L.  Wolfe,  M.  H.  Stewart,  S.  Liang,  and  M.  J. 

McGuire. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  9,  p  2230-2241,  September 

1989.  11  fig,  3  tab,  47  ref. 

Descriptors:  *Drinking  water,  'Water  treatment, 
•Disinfection,  'Ozonation,  'Ozone,  'Hydrogen 
peroxide,  'PEROXONE  process,  'Bactericides, 
'Viricides,  'Pilot  plants,  Escherichia  coli,  Bacter- 
iophage, Chlorination. 

PEROXONE  is  an  advanced  oxidation  process 
generated  by  combining  03  and  H202.  This  proc- 
ess stimulates  the  production  of  hydroxyl  radicals, 
which  have  been  shown  to  be  superior  to  ozone 
for  the  destruction  of  some  organic  contaminants. 
Pilot-scale  experiments  were  conducted  to  evalu- 
ate the  microbicidal  effects  of  PEROXONE  and 
03  against  three  model  indicator  groups.  Escheri- 
chia coli  and  MS2  coliphage  were  seeded  into  the 
influent  to  the  preozonation  contactors  of  a  pilot 
plant  simulating  conventional  water  treatment  and 
were  exposed  to  four  03  dosages  (0.5,  1.0,  2.0,  and 
4.0  mg/1),  four  H202/03  weight  ratios  (0,  0.3,  0.5, 
and  0.8),  and  four  contact  times  (4,  5,  12,  and  16 
min)  in  two  source  waters-Colorado  River  water 
and  state  project  water,  of  different  quality.  The 
removal  of  heterotrophic  plate  count  bacteria  was 
also  monitored.  The  microbicidal  activity  of  PER- 
OXONE was  greatly  affected  by  the  applied  03 
dose,  H202/03  ratio,  contact  time,  source  water 
quality,  and  type  of  microorganism  tested.  At  con- 
tact times  of  5  min  or  less,  03  alone  was  a  more 
potent  bactericide  than  PEROXONE  at  all  H202/ 
03  ratios  tested.  However,  this  decrease  in  the 
bactericidal  potency  was  dramatic  only  as  the 
H202/03  ratio  was  increased  from  0.5  to  0.8.  The 
fact  that  the  bacteridical  activity  of  PEROXONE 
generally  decreased  with  increasing  H202/03 
ratios  was  thought  to  be  related  to  the  lower  03 
residuals  produced.  The  viricidal  activity  of  PER- 
OXONE and  03  was  comparable  at  all  of  the 
H202/03  ratios.  Heterotrophic  plate  count  bacte- 
ria were  the  most  resistant  group  of  organisms. 
Greater  inactivation  of  E.  coli  and  MS2  was  ob- 
served in  Colorado  River  water  than  in  state 
project  water  and  appeared  to  result  from  differ- 
ences in  the  turbidity  and  alkalinity  of  the  two 
waters.  Regardless  of  source  water,  >4.5  log  10  of 
E.  coli  and  MS2  was  inactivated  at  an  applied  03 
dosage  of  2.0  mg/1  (and  a  4-min  contact  time) 
when  the  H202/03  ratio  was  <  or  =  0.5.  Com- 
parative disinfection  experiments  indicated  that 
free  chlorine  was  the  most  potent  agent,  followed 
by  ozone,  PEROXONE,  and  chloramines.  These 
results  indicate  that  the  PEROXONE  process  must 
be  optimized  for  each  source  water  to  achieve 
microbicidal  effectiveness.  (Author's  abstract) 
W90-02166 


REMOVAL  OF  NITRATES  FROM  WELL- 
WATER  BY  MEMBRANE  PROCESSES.  FINAL 
REPORT  (NITRATENTFERNUNG  AUS 
GRUNDWAESSERN  MITTEIS  MEMBRAN- 
VERFAHREN.  SCHLUSSBERICHT)  (IN 
GERMAN). 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Inst,  fuer  Verfahrenstechnik. 
R.  Rautenbach,  W.  Kopp,  G.  van  Opbergen,  T. 
Peters,  and  R.  Hellekes. 

Available  from  National  Technical  Information 
Service,     Springfield,     VA    22161     as    TIB/B87- 


80458/GAR.  Price  codes:  Ell  in  paper  copy,  A01 
in  microfiche.  Report  no.  BMFT-FB-T  86-137. 
118p,   79   fig,   27   tab,   31    ref.   English  summary. 

Descriptors:  'Water  treatment,  'Nitrates,  'Mem- 
brane processes,  'Reverse  osmosis,  Electrodialysis, 
Brines. 

A  nitrate-separation  pilot  plant  with  low  brine 
discharge  has  been  installed  in  the  municipal  wa- 
terworks at  Moenchengladbach-Gatzweiller.  The 
essential  parts  are  a  reverse  osmosis  (RO)  and  an 
electrodialysis  (ED)  unit.  The  capacity  of  the  RO- 
unit  is  2  cu  m/hr.  At  present  the  total  operating 
time  is  about  17,000  hr,  using  the  original  set  of 
membranes.  The  quality  of  the  permeate  allows  a 
blending  with  untreated  well  water.  Electrodialysis 
with  reversal  permits  operation  at  very  high  recov- 
ery rates  and  has  been  employed  for  further  con- 
centration of  the  RO-concentrate  and  for  the  direct 
treatment  of  the  well  water.  The  highest  recovery 
rates  have  been  achieved  by  a  combination  of  RO, 
cation  exchange,  and  ED,  despite  the  ion  exchange 
eluates  which  increase  the  total  brine  flow.  Unfor- 
tunately, the  amount  of  dissolved  solids  is  consid- 
erably increased  in  this  case  by  the  NaCl  necessary 
for  regenerating  the  ion-exchanger.  High  water 
recovery  rates  of  the  membrane  processes  are  man- 
datory in  all  cases  where  the  brine  discharge  is 
costly  or  where  evaporation  of  the  brines  is  consid- 
ered. Based  on  the  results  of  the  experiments,  cost 
estimates  for  a  plant  with  a  capacity  of  3,100,000 
cu  m/yr  feed  indicate  the  superiority  of  RO  as 
long  as  the  brine  can  be  discharged  without  cost. 
The  cost  advantage  increases  with  increasing  ni- 
trate-feed concentration.  Electrodialysis  with  re- 
versal is  superior  in  cases  where  high  water  recov- 
eries are  demanded  or  where  the  dissolved  solids 
have  to  be  discharged  ultimately  in  solid  form. 
(Author's  abstract) 
W90-02441 


5G.  Water  Quality  Control 


METHODOLOGY  FOR  ASSESSMENT  OF 
CONTAMINATION  OF  THE  UNSATURATED 
ZONE  BY  LEAKING  UNDERGROUND  STOR- 
AGE TANKS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-01944 


GWALTNEY  OF  SMITHFIELD  V.  CHESA- 
PEAKE BAY  FOUNDATION:  BALANCING  IN- 
TERESTS UNDER  THE  CLEAN  WATER  ACT. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-01945 


MODELLING  WATER  QUALITY  OF  A  RERE- 
GULATED  STREAM  BELOW  A  PEAKING  HY- 
DROPOWER  DAM. 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  J.  Zimmerman,  and  M.  S.  Dortch. 
Regulated     Rivers     Research    and     Management 
RRRMEP,  Vol.  4,  No.  3,  p  235-247,  September/ 
October  1989.  12  fig,  1  tab,  10  ref. 

Descriptors:  'Dam  effects,  'Hydroelectric  plants, 
•Reservoir  releases,  'Regulated  flow,  'Model 
studies,  Hydraulic  structures,  Dams,  Weirs,  Locks, 
Water  quality,  Dissolved  oxygen,  Temperature, 
Ammonium,  Nitrates,  Biochemical  oxygen 
demand,  Metals,  Flow  pattern. 

A  dynamic,  one-dimensional,  stream  water  quality 
model  (CE-QUAL-RIV1)  capable  of  simulating 
branched  riverine  systems  with  multiple  hydraulic 
control  structures,  such  as  weirs,  reregulation 
dams,  and  navigation  locks  and  dams  is  presented. 
Potential  water  quality  impacts  associated  with 
operation  alternatives  for  a  reregulation  dam  pro- 
posed for  construction  downstream  from  Buford 
Dam  on  the  Chattahoochee  River  near  Atlanta, 
Georgia  suggest  summer  water  temperature  and 
autumn  DO  and  dissolved  metals  concentrations  at 
this  site  constitute  major  concerns.  The  model  can 
be  used  to  focus  on  transient  water  quality  condi- 
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tions  resulting  from  unsteady  flows  on  regulated 
streams.  The  model  was  calibrated  for  stage,  trans- 
port, temperature,  dissolved  oxygen,  carbonaceous 
biochemical  oxygen  demand,  ammonium-N,  and 
nitrate-N.  The  results  show  the  difficulties  which 
may  arise  from  using  a  single  operations  plan 
throughout  the  year.  A  zero-flow  minimum  release 
may  keep  downstream  DO  relatively  high  and 
dissolved  iron  concentration  low  when  the  up- 
stream impoundment  is  strongly  stratified.  Howev- 
er, the  same  release  pattern,  during  the  warmest 
part  of  the  summer  can  cause  downstream  temper- 
ature increases,  relative  to  a  low-flow  release. 
Therefore,  potentially  deleterious  effects  of  the 
operation  scenarios  can  be  ameliorated  using  a 
flexible  seasonal  release  plan  based  on  knowledge 
of  in-pool  water  quality  and  likely  meteorollogical 
conditions.  (Author's  abstract) 
W90-02044 


MANAGING  FRESHWATER  INFLOW  TO  THE 
SAN  FRANCISCO  BAY  ESTUARY. 

Williams  (Philip)  and  Associates,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-02048 


APPLICATION     OF     A     WATER     QUALITY 
INDEX  TO  RIVER  MANAGEMENT. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02056 


MERSEY  BASIN  CAMPAIGN:  THE  TECHNI- 
CAL CHALLENGE. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

B.  Alexander,  and  E.  Harper. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,   No.    10/11,   p    1489-1498,    1989.   3  fig,   8   ref. 

Descriptors:  'Watershed  management, 

♦Wastewater  management,  'Sewer  systems, 
'Water  pollution  control,  'Wastewater  treatment, 
'Urban  planning,  Mersey  River,  England,  Man- 
agement planning,  Project  planning,  Water  quality, 
Industrial  wastewater. 

The  Mersey  Basin  Campaign  is  a  major  initiative 
launched  in  1984  to  revitalize  the  river  system  of 
the  River  Mersey  in  England  and  the  adjacent 
waterfront.  The  long-term  program  of  major  in- 
vestment by  North  West  Water  to  tackle  the  seri- 
ously polluted  conditions  of  the  river  and  estuary 
of  the  basin  forms  the  central  core  of  the  Cam- 
paign. This  program  provides  for  the  substantial 
improvement  of  the  aging  and  inadequate  sewer- 
age and  sewage  disposal  systems.  This  paper  re- 
views the  technical  challenges  facing  North  West 
Water  in  the  investigations,  research  and  plans  to 
meet  the  objectives  for  river  water  quality 
throughout  the  basin  are  reviewed.  The  extensive 
pollution  and  the  exceptional  concentration  of 
urban  development  and  population  require  the  pro- 
duction of  integrated  catchment  plans  for  the  most 
cost-effective  investments  for  the  achievement  of 
modern  environmental  standards.  The  complex  in- 
vestment choices  will  require  optimum  solutions 
for  the  achievement  of  the  right  infrastructure 
balance  between  improved  sewerage  systems  and 
effective  sewage  treatment.  A  key  feature  of  the 
Campaign  has  been  the  commitment  in  terms  of 
considerable  financial  support  from  the  European 
Community.  (Author's  abstract) 
W90-02086 


RIVER     BASIN    MANAGEMENT    IN    SCOT- 
LAND. 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

D.  Hammerton. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.    10/11,   p    1501-1508,    1989.   2  fig,   6  ref. 

Descriptors:  'Watershed  management,  'Water  pol- 
lution control,  'Scotland,  'Water  quality  manage- 
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ment,  Inland  waterways,  Coastal  waters,  Regula- 
tions, Water  resources  development. 

The  seven  river  purification  boards,  which  cover 
the  whole  of  mainland  Scotland,  are  strictly  single- 
purpose  authorities  whose  function  is  to  control 
pollution  of  inland  and  coastal  waters.  Unlike  the 
water  authorities  in  England  and  Wales  they  are 
not  responsible  for  the  management  of  water  sup- 
plies, sewerage,  sewage  treatment,  land  drainage, 
flood  prevention  or  fisheries.  However,  it  is  this 
singleness  of  purpose  and  the  complete  independ- 
ence of  the  boards  from  the  polluters,  whether 
local  authorities  or  private  industries,  which  has 
led  to  better  progress  in  the  restoration  of  polluted 
waters  in  Scotland  than  south  of  the  border, 
progress  which  has  been  clearly  demonstrated  in 
recent  government  reports.  Moreover,  through 
close  consultation  at  the  planning  stage  with  gov- 
ernment departments,  local  authorities  and  other 
bodies,  the  river  boards  do  have  a  significant  influ- 
ence on  developments  which  affect  the  aquatic 
environment  and  hence  are  involved  in  the  wider 
aspects  of  river  basin  management.  (Author's  ab- 
stract) 
W90-02087 


RIVER   BASIN   MANAGEMENT   IN   NORTH- 
ERN IRELAND. 

Department  of  the  Environment  for  Northern  Ire- 
land, Belfast.  Water  Service  -  Eastern  Div. 
D.  Logan. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.   10/11,  p   1509-1515,   1989.   5  fig,    1   tab. 

Descriptors:     *Watershed     management,     'Water 
quality,  'Northern  Ireland. 

The  Environmental  Protection  Division  (EPD) 
within  the  Department  of  the  Environment  has 
responsibility  for  river  water  and  coastal  water 
quality  in  Northern  Ireland.  EPD  issues  discharge 
consents  for  both  public  and  private  discharges  to 
water  courses  consistent  with  its  program  of  pro- 
tecting and  improving  water  quality.  EPD  also 
monitors  both  river  and  coastal  waters  as  well  as 
bathing  beaches.  Water  quantity  and  quality  data 
are  maintained  on  a  computer  data  base  and  infor- 
mation is  published  for  public  information.  This 
data  base  is  also  essential  to  calculate  the  effects  of 
discharges  on  water  quality  and  to  guide  EPD  is 
assessing  the  required  standards  for  new  dis- 
charges. The  complete  range  of  water  supply  and 
sewerage  services  are  operated  by  the  Northern 
Ireland  Water  Service  which  is  part  of  the  Depart- 
ment of  the  Environment.  Design  of  major  works, 
Resource  Planning  and  Research  and  Develop- 
ment are  the  responsibility  of  the  Director  of  De- 
velopment. Half  of  the  design  work  is  carried  out 
by  Water  Service  staff,  the  remaining  half  being 
undertaken  by  private  firms  of  Consulting  Engi- 
neers. All  major  schemes  are  constructed  by  pri- 
vate contractors  tendering  in  open  competition  for 
this  work.  (Sand-PTT) 
W90-O2088 


CSO  ABATEMENT  FOR  THE  LOWER  CON- 
NECTICUT RIVER  IN  MASSACHUSETTS. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

For   primary   bibliographic   entry   see   Field    5D. 
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CHEMICAL  RESPONSE  FOLLOWING  BASE 
APPLICATION  TO  LITTLE  SIMON  POND, 
NEW  YORK  STATE. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
D.  C.  McAvoy,  and  C.  T.  Driscoll. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  61,  No.  9,  p  1552-1563,  September 
1989.  8  fig,  1  tab,  27  ref. 

Descriptors:  *Acid  rain,  *Acid  lakes,  *Lake  resto- 
ration, 'New  York,  *Liming,  Hydrogen  ion  con- 
centration, Acid  neutralizing  capacity,  Mixing, 
Thermal  stratification. 

Little  Simon  Pond,  a  moderately  acidic  lake  locat- 
ed in  the  Adirondack  region  of  New  York  State, 
was  treated  during  August  1986  by  application  of 


three  particle  sizes  of  limestone  (CaC03),  ranging 
from  finely  ground  (14  microm)  to  coarsely 
ground  (40  microm).  Immediately  after  base  addi- 
tion, there  was  a  marked  increase  in  pH,  acid 
neutralizing  capacity  (ANQ,  and  Ca(2  ,  )  associat- 
ed with  the  dissolution  of  CaC03.  Water  quality 
targets  (pH  greater  than  6.5,  ANC  greater  than  100 
microeq/L)  were  immediately  met  in  the  epilim- 
nion,  and  approximately  2  months  after  treatment 
were  attained  in  the  hypolimnion.  This  delayed 
response  in  the  lower  waters  was  due,  in  part,  to 
restricted  water  column  mixing  as  a  result  of  ther- 
mal stratification  both  prior  to  and  following  the 
treatment.  Short-term  reacidification  occurred 
during  the  snowmelt  period  and  was  limited  to  the 
upper  waters  after  1  year  of  treatment.  Results 
show  that  application  of  multiple  limestone  particle 
sizes  may  be  a  useful  method  for  mitigating  acidifi- 
cation in  thermally  stratified  lakes  like  Little  Simon 
Pond.  (Author's  abstract) 
W90-02105 


GEOLOGY  AND  HYDROLOGY  OF  THE  DEEP 
SUBSURFACE  MICROBIOLOGY  SAMPLING 
SITES  AT  THE  SAVANNAH  RIVER  PLANT, 
SOUTH  CAROLINA. 

Furman  Univ.,  Greenville,  SC.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02118 


FACTORS  CONTROLLING  THE  REMOVAL 
OF  SULFATE  AND  ACIDITY  FROM  THE 
WATERS  OF  AN  ACIDIFIED  LAKE. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
A.  T.  Herlihy,  and  A.  L.  Mills. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  45, 
No.  1-2,  p  135-155,  May  1989.  7  fig,  6  tab,  34  ref. 
N.S.F.  Grant  No.  DEB82-06827. 

Descriptors:  'Virginia,  'Lake  restoration,  'Acid 
mine  drainage,  'Sulfates,  'Acid  streams,  Iron,  Sea- 
sonal variation,  Temperature,  Oxidation,  Sedi- 
ments. 

Although  Lake  Anna,  an  impoundment  in  Central 
Virginia,  receives  acid  mine-drainage  (AMD)  from 
Contrary  Creek,  the  effects  of  the  AMD  pollution 
on  the  lake  are  less  severe  than  expected.  Previous 
work  at  Lake  Anna  has  shown  that  bacterial  sul- 
fate reduction  in  the  lake  sediments  plays  an  impor- 
tant role  in  the  recovery  of  the  lake  from  the 
AMD  inputs.  Sulfate  removal  rates  were  measured 
in  sediment  microcosms  under  a  variety  of  experi- 
mental conditions  to  determine  the  factors  control- 
ling the  rate  of  sulfate  and  acidity  removal  from 
the  lake  water.  Sulfate  removal  rates  were  not 
significantly  different  over  the  short  term  (3 
weeks)  in  summer  sediment  microcosms  incubated 
at  6  vs  26  C.  Winter  sediment  microcosms  showed 
no  significant  sulfate  removal  during  the  18  day 
experiment  when  incubated  at  either  6  or  28  C. 
Thus  there  is  a  strong  seasonal  temperature  effect 
in  Lake  Anna  sediments  but  no  significant  short 
term  effect.  Simulated  AMD,  with  and  without  Fe, 
was  added  to  sediment  microcosms  collected  from 
an  unpolluted  part  of  the  lake.  The  microcosms 
with  Fe  had  significantly  higher  rates  of  sulfate 
removal  indicating  the  Fe  plays  an  important  role 
in  transporting  sulfate  to  the  sediment  and/or  in 
preventing  oxidation  of  the  reduced  sulfide.  After 
27  days,  from  54  to  96%  of  the  added  sulfate  in  the 
simulated  AMD  was  recovered  as  FeS  or  S(o)  in 
the  top  4  cm  of  sediment.  In  a  separate  experiment, 
35S-S04(2-)  was  found  to  attach  to  precipitating 
Fe  oxyhydroxides  (1.5  to  4.7  mol  S04(2-)/mol  Fe 
precipitate)  upon  mixing  Contrary  Creek  (AMD) 
and  Lake  Anna  waters.  Results  of  this  study  sug- 
gest that  sulfate  removal  may  be  more  rapid  in 
metal  rich  AMD  systems  than  in  metal  poor  sys- 
tems characteristic  of  those  which  receive  acidic 
deposition.  (Author's  abstract) 
W90-02160 


BIOLOGICAL  REDUCTIVE  DECHLORINA- 
TION OF  TETRACHLOROETHYLENE  AND 
TRICHLOROETHYLENE  TO  ETHYLENE 
UNDER  METHANOGENIC  CONDITIONS. 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 


D.  L.  Freedman,  and  J   M  Gossetl 
Applied       and        Environmental        M 
AEMIDF,  Vol   55,  No  9,  p  2144-2151,  September 
1989.  6  fig,  3  tab,  30  ref  Air  Force  Engineering 
and  Services  Center,  Tyndall  A I  I;  tract 

F08635-86-C-O161. 

Descriptors    'Groundwater  pollution,  'Chlorinat- 
ed  hydrocarbons.   'Biodegradation,    *h 
mation,  'Microbial  degradation,  'Methane  bi 
na,  'Water  pollution  treatment,  Decontamir 
Tetrachloroethylene,  Tnchloroethylene 

A  biological  process  for  remediation  of  ground- 
water contaminated  with  tetrachloroethylene 
(PCE)  and  tnchloroethylene  (TCEj  can  only  be 
applied  if  the  transformation  products  are  environ- 
mentally acceptable.  Studies  with  enrichment  cul- 
tures of  PCE-  and  TCE-degrading  microorganisms 
provide  evidence  that,  under  methanogenic  condi- 
tions, mixed  cultures  are  able  to  completely  dech- 
lonnale  PCE  and  TCE  to  ethylene,  a  product 
which  is  environmentally  acceptable.  Radiotracer 
studies  with  C14-PCE  indicated  that  C14-ethylene 
was  the  terminal  product;  significant  conversion  to 
C14-C02  or  C14-CH4  was  not  observed.  The  rate- 
limiting  step  in  the  pathway  appeared  to  be  the 
conversion  of  vinyl  chloride  to  ethylene  To  sus- 
tain reductive  dechlorination  of  PCE  and  TCE.  it 
was  necessary  to  supply  an  electron  donor;  metha- 
nol was  the  most  effective,  although  hydrogen, 
formate,  acetate,  and  glucose  also  served.  Studies 
with  the  inhibitor  2-bromoethanesulfonate  suggest- 
ed that  methanogens  played  a  role  in  the  observed 
biotransformations  of  PCE  and  TCE.  (Author's 
abstract) 
W90-02164 


MICROBIAL  ADAPTATION  TO  DEGRADA- 
TION OF  HYDROCARBONS  IN  POLLUTED 
AND  UNPOLLUTED  GROUNDWATER. 

Copenhagen  Univ.  (Denmark).  Dept.  of  General 

Microbiology. 

J  Aamand,  C  Jorgensen,  E.  Arvin.  and  B.  K. 

Jensen. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol 

4,  No.  4,  p  299-312,  September  1989.  6  fig.  3  tab,  19 

ref. 

Descriptors:  'Water  pollution  treatment,  'Oil 
spills,  'Microbial  degradation.  'Biodegradation, 
'Hydrocarbons,  'Groundwater  pollution,  'Adap- 
tation, Water  pollution  effects,  Oil,  Gasoline, 
Aquifers,  Bacteria. 

Microbial  adaptation  to  degradation  of  aromatic 
hydrocarbons  in  heavily  polluted,  slightly  polluted 
and  unpolluted  groundwater  was  examined.  The 
adaptation  of  bacteria  from  aquifers  polluted  by 
fuel  oil  and  gasoline  were  also  compared.  The 
compounds  used  as  substrate  were:  toluene,  o- 
xylene,  1,3,5-trimethylbenzene,  naphthalene,  1- 
methylnaphthalene,  biphenyl,  2-ethylnaphthalene, 
and  1,4-dimethylnaphthalene.  Initial  concentrations 
of  each  component  ranged  from  100  microg/L  to 
240  microg/L.  A  simple  batch  technique  was  used. 
The  lengths  of  the  lag  periods  were  used  to  express 
the  degree  of  adaptation  to  degradation  of  the 
hydrocarbons.  In  one  experiment  equal  volumes  of 
groundwater  from  the  three  sites  were  used  as 
inoculum.  In  another  equal  microbial  numbers  in 
the  bottles  were  ensured  by  adding  different  vol- 
umes of  groundwater.  The  bacterial  community  in 
the  heavily  polluted  well  had  a  higher  degree  of 
adaptation  to  hydrocarbon  degradation  than  the 
community  from  the  slightly  polluted  well.  The 
bacteria  from  the  unpolluted  well  are  considered  as 
being  unadapted,  because  of  long  lag  periods  com- 
pared to  the  bacteria  in  the  polluted  wells  (7  to  34 
times  longer).  The  sequence  in  which  the  com- 
pounds were  degraded  after  inoculation  with  fuel 
oil  polluted  or  gasoline  polluted  groundwater  is 
related  to  the  occurrence  of  these  compounds  in 
the  water  soluble  fractions  of  the  two  petroleum 
products.  Addition  of  soil  reduced  the  lag  periods 
in  the  bottles  inoculated  .with  heavily  polluted 
groundwater,  while  no  or  minor  effects  were  ob- 
served when  the  soil  was  added  to  the  bottles 
inoculated  with  slightly  or  unpolluted  groundwat- 
er. During  the  experiments  an  increase  in  ATP 
content  was  observed.  (Author's  abstract) 


86 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
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RELIABLE  AQUIFER  REMEDIATION  IN  THE 
PRESENCE  OF  SPATIALLY  VARIABLE  HY- 
DRAULIC CONDUCTIVITY:  FROM  DATA  TO 
DESIGN. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

B.  J.  Wagner,  and  S.  M.  Gorelick. 
Water  Resources  Research  WRERAQ,  Vol.  25 
No.  10,  p  2211-2225,  October  1989.  12  fig,  2  tab,  36 
ref. 

Descriptors:  *Water  pollution  treatment,  *Aquifer 
remediation,  *Groundwater  management,  'Geohy- 
drology,  'Hydraulic  conductivity,  Mapping, 
Model  studies,  Simulation  analysis,  Spatial  variabil- 
ity, Hydraulic  head,  Groundwater  quality,  Monte 
Carlo  method. 

Most  optimization  models  for  groundwater  man- 
agement have  ignored  the  effects  of  uncertainty 
due  to  spatial  variability  of  hydraulic  conductivity. 
This  uncertainty  is  explicitly  incorporated  into  a 
procedure  for  the  optimal  design  of  aquifer  remedi- 
ation strategies.  Local  hydraulic  conductivity  and 
head  data  are  used  to  quantify  the  uncertainty 
which  is  traced  through  to  target  a  reliable  remedi- 
ation design.  The  management  procedure  is  based 
on  the  stochastic  approach  to  groundwater  flow 
and  contaminant  transport  modeling,  in  which  the 
log-hydraulic  conductivity  is  represented  as  a 
random  field.  The  remediation  design  procedure 
has  two  steps.  The  first  is  solution  of  the  stochastic 
inverse  model.  Maximum  likelihood  and  Gaussian 
conditional  mean  estimation  are  used  to  character- 
ize the  random  conductivity  field  based  on  the 
hydraulic  conductivity  and  hydraulic  head  meas- 
urements. Based  on  this  statistical  characterization, 
conditional  simulation  is  used  to  generate  numer- 
ous realizations  (maps)  of  spatially  variable  hy- 
draulic conductivity  that  honor  the  head  and  con- 
ductivity data.  The  second  step  is  solution  of  the 
groundwater  quality  management  model.  Two 
management  model  formulations  are  presented. 
The  first,  termed  the  multiple  realization  manage- 
ment model,  simultaneously  solves  the  nonlinear 
simulation-optimization  problem  for  a  sampling  of 
hydraulic  conductivity  realizations.  It  is  shown 
that  reclamation  design  based  on  as  few  as  30 
conductivity  realizations  can  provide  reliable  (over 
90%)  remediation  strategies.  The  second  model, 
termed  the  Monte  Carlo  management  model, 
solves  the  nonlinear  simulation-optimization  prob- 
lem individually  for  a  sampling  of  hydraulic  con- 
ductivity realizations.  This  provides  a  relationship 
between  pumping  (cost)  and  reliability.  Each  of 
the  management  models  is  linked  with  the  stochas- 
tic inverse  model,  and  each  is  demonstrated  for 
two  cases:  (1)  the  available  data  are  limited  to 
hydraulic  conductivity  measurements  and  (2)  both 
hydraulic  conductivity  and  hydraulic  head  meas- 
urements are  used.  (Author's  abstract) 
W90-02200 


active  sites  and  at  higher  pH  by  complexation  with 
OH(-)  or  HC03(-).  The  toxicity  at  high  copper 
concentrations  is  limited  by  precipitation  of  mala- 
chite. (Author's  abstract) 
W90-02245 


COPPER  MOLLUSCICIDES  FOR  CONTROL 
OF  SCHISTOSOMIASIS.  1.  EFFECT  OF  INOR- 
GANIC COMPLEXES  ON  TOXICITY. 

Sussex    Univ.,    Brighton    (England).    School    of 
chemistry  and  Molecular  Sciences. 
T  N.  O'Sullivan,  J.  D.  Smith,  and  J.  D.  Thomas. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  9,  p  1102-1106,  September 
1989.  3  fig,  3  tab,  35  ref. 

Descriptors:  *  Schistosomiasis,  *Snails,  'Copper, 
'Pesticide  toxicity,  *Molluscicides,  Toxicity,' 
water  quality  control,  Malachite. 

^  flow  system  has  been  developed  for  the  assess- 
nent  of  copper  toxicity  toward  the  snail  Biompha- 
ana  glabrata  using  a  standard  medium  in  which 
:upnc  ion  speciation  is  well-defined.  This  allows 
he  effects  of  complexing  agents  generated  by  the 
nail  to  be  controlled.  Dose-response  curves  show 
hat  the  toxicity  closely  follows  the  sum  of  the 
concentrations  of  the  species  Cu(2  +  )(aq)  and 
-uOH(  +  )(aq),  indicating  that  other  copper  species 
ire  considerably  less  toxic.  Copper  molluscicides 
ire  most  effective  at  pH  7.  At  lower  pH  metal 
iptake  is  reduced  by  competition  from  H(+)  at 


ENCLOSURE  EXPERIMENTS  IN  FOOD-WEB 
MANIPULATION:  FIRST  STEP-DIVIDING 
THE  EXPERIMENTAL  LAKE. 

Akademie   der   Wissenschaften    der   DDR,   Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2H 
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INVESTIGATIONS  OF  BIOLOGICAL  MEAS- 
URES FOR  RESTORATION  OF  OIL  POLLUT- 
ED TIDAL  FLATS  (UNTERSUCHUNGEN  MIT 
DEM  ZIEL  DES  VORSCHLAGS  BIOLO- 
GISCHER  MASSNAHMEN  BEI  OELVERSCH- 
MUTZUNGEN  DER  WATTOBERFLAECHE). 
Oldenburg  Univ.  (Germany,  F.R.).  Inst,  fuer 
Chemie  und  Biologie  des  Meeres. 
T.  Hoepner. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B88- 
81918/GAR.  Price  codes:  E14  in  paper  copy,  A01 
in  microfiche.  Contract  BMFT  01  ZV  85070,  De- 
cember 1987.  157p,  48  fig,  4  tab,  49  ref.  English 
summary. 

Descriptors:  'Cleanup  operations,  "Oil  pollution, 
'Biodegradation,  Tidal  flats,  'Hydrocarbons, 
Aerobic  treatment,  Anaerobic  treatment,  Nutri- 
ents, Algal  cultures,  Diatoms,  Hexadecane,  Cetyl 
alcohol,  Palmitic  acid,  Naphthol,  Carbon  tetra- 
chloride. 

Biochemical  aspects  of  hydrocarbon  biodegrada- 
tion  in  aerobic  and  anaerobic  intertidal  sediments 
were  investigated.  In  laboratory  experiments  using 
standardized  and  inoculated  mud  and  sandy  sedi- 
ments, the  aerobic  degradation  rate  of  hexadecane, 
cetyl  alcohol,  palmitic  acid  and  naphthalene  was 
measured  as  well  as  the  anaerobic  denitrifying 
degradation  of  cetyl  alcohol,  palmitic  acid  and 
naphthol.  As  expected,  no  anaerobic  hexadecane 
degradation  was  observed,  but  an  oxygen  depend- 
ent denitrifying  naphthalene  degradation  could  not 
be  excluded.  The  degradation  was  dependent  on 
nutrients.  During  degradation  nutrients  were  fixed, 
resulting  a  decrease  of  degradation  rate.  Unialgal 
and  axenic  cultures  of  diatoms  did  not  degrade 
hydrocarbons  at  a  rate  sufficient  to  be  of  ecologi- 
cal interest.  A  counting  method  for  oil  degrading 
bacteria  was  developed  based  on  oil  removeal  by 
carbon  tetrachloride  followed  by  cell-counting  in  a 
counting  chamber.  From  the  results,  which  include 
field  and  oil-spill  experiences,  recommendations 
are  drawn  for  restoration  procedures  for  polluted 
intertidal  flats  by  provision  with  oxygen  and  nutri- 
ents. (Author's  abstract) 
W90-02281 


SUPERFUND  RECORD  OF  DECISION:  FRON- 
TIER HARD  CHROME,  WA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 128409. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/ROD/R10-88/012,  December 
1987.  163p,  8  fig,  3  tab,  2  append. 

Descriptors:  'Industrial  wastewater,  'Cleanup  op- 
erations, 'Water  pollution  sources,  'Metal-finish- 
ing wastes,  'Groundwater  pollution,  Washington, 
Chromium,  Heavy  metals,  Costs,  Soil  contamina- 
tion, Wastewater  disposal,  Chemical  treatment,  Su- 
perfund. 

The  Frontier  Hard  Chrome  (FHC)  site  covering 
approximately  one-half  acre,  is  located  in  the  City 
of  Vancouver,  Washington.  Underlying  ground- 
water is  used  as  the  drinking  water  supply  for  the 
City  of  Vancouver.  Two  well  fields  are  within  one 
mile  of  the  FHC  site.  The  site  has  primarily  been 
occupied  by  two  businesses  engaged  in  the  chrome 
plating  industry.  Pioneer  Plating  operated  at  the 
site  from  1958  to  1970.  The  site  was  then  occupied 
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by  FHC  until  1983.  During  Pioneer's  operation 
and  FHC's  initial  operation,  chromium  plating 
wastes  were  discharged  into  the  sanitary  sewer 
system.  In  1975,  the  City  of  Vancouver  determined 
that  chromium  in  FHC's  wastewater  was  upsetting 
the  operation  of  its  new  secondary  treatment 
system.  FHC  was  directed  to  cease  discharge  to 
the  sewer  system  until  a  treatment  system  was 
installed  to  remove  chromium  from  their  waste.  At 
that  time,  FHC  began  discharge  of  their  untreated 
plating  wastes  to  a  drywell  behind  the  facility.  In 
1976,  FHC  was  given  a  wastewater  disposal  permit 
for  discharge  to  the  drywell;  the  permit  also  con- 
tained a  schedule  for  completion  of  a  treatment 
system  for  their  wastes.  In  1982,  FHC  was  found  in 
violation  of  the  Dangerous  Waste  Act  for  the 
illegal  disposal  for  hazardous  wastes,  and  was  or- 
dered to  stop  discharge  of  chromium  plating 
wastes  to  the  drywell.  Chromium  was  discovered 
in  the  groundwater  at  more  than  twice  the  drink- 
ing water  standards,  and  in  soil  and  FHC  building 
structures.  The  selected  remedial  action  for  this 
site  includes:  excavation  of  7,400  cu  yd  of  chromi- 
um contaminated  soils  exceeding  550  mg/kg  with 
onsite  treatment  using  chemical  stabilization  fol- 
lowed by  onsite  disposal  of  treatment  residuals  and 
placement  of  a  final  site  cover;  and  demolition  of 
the  FHC  building.  The  estimated  present  worth 
cost  for  this  remedial  action  is  $2  million.  (Au- 
thor's abstract) 
W90-02289 


DREDGING  OPERATIONS  TECHNICAL  SUP- 
PORT  (DOTS)  PROGRAM:  AN  UPDATE. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   6G 
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RCRA  FACILITY  INVESTIGATION  (RFI) 
GUIDANCE  VOLUME  I.  DEVELOPMENT  OF 
AN  RFI  WORK  PLAN  AND  GENERAL  CON- 
SIDERATIONS FOR  RCRA  FACILITY  INVES- 
TIGATIONS. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste  Management  Programs! 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-128557. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  OSWER  Directive  9502.6C,  July  1987. 
267p,  16  fig,  17  tab,  18  ref,  2  append.  EPA  Con- 
tract EPA-S30/SW-87-001D. 

Descriptors:  'Waste  disposal,  'Hazardous  wastes, 
'Water  pollution  control,  'Legislation,  Regula- 
tions, Site  remediation,  Project  planning,  Hazard- 
ous and  Solid  Waste  Amendments. 

On  November  8,  1984,  the  US  Congress  enacted 
the  Hazardous  and  Solid  Waste  Amendments 
(HSWA)  to  the  Resource  Conservation  and  Re- 
covery Act  (RCRA).  Among  the  most  significant 
provisions  of  HSWA  are  section  3004(u),  which 
requires  corrective  action  for  releases  of  hazardous 
waste  or  constituents  from  solid  waste  manage- 
ment units  at  hazardous  waste  treatment,  storage 
and  disposal  facilities  seeking  final  RCRA  permits; 
and  section  3004(v),  which  compels  corrective 
action  for  releases  that  have  migrated  beyond  the 
facility  property  boundary.  EPA  will  be  promul- 
gating rules  to  implement  the  corrective  action 
provisions  of  HSWA,  including  requirements  for 
release  investigations  and  corrective  measures. 
This  guidance  is  divided  into  fifteen  sections  pre- 
sented in  four  volumes.  Volume  I  presents  the 
procedures  and  rationale  that  should  be  used  to 
develop  a  work  plan  for  conducting  the  investiga- 
tion, a  general  strategy  for  release  investigations, 
several  other  aspects  of  the  investigation  and,  the 
means  by  which  the  data  collected  during  the  RFI 
will  be  interpreted  by  the  regulatory  agency.  (See 
also  W90-02301)  (Lantz-PTT) 
W90-02300 


RCRA  FACILITY  INVESTIGATION  (RFI) 
GUIDANCE  VOLUME  IV.  CASE  STUDY  EX- 
AMPLES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste  Management  Programs. 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-128581. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  OSWER  Directive  9502.6C,  July  1987. 
218p,  55  fig,  27  tab.  EPA  Contract  EPA-S30/SW- 
87-001D. 

Descriptors:  'Waste  disposal,  'Hazardous  wastes, 
*Water  pollution  control,  'Legislation,  Regula- 
tions, Project  planning,  Hazardous  and  Solid 
Waste  Amendments,  Site  remediation. 

On  November  8,  1984,  the  US  Congress  enacted 
the  Hazardous  and  Solid  Waste  Amendments 
(HSWA)  to  the  Resource  Conservation  and  Re- 
covery Act  (RCRA).  Among  the  most  significant 
provisions  of  HSWA  are  section  3004(u),  which 
requires  corrective  action  for  releases  of  hazardous 
waste  or  constituents  from  solid  waste  manage- 
ment units  at  hazardous  waste  treatment,  storage 
and  disposal  facilities  seeking  final  RCRA  permits; 
and  section  3004(v),  which  compels  corrective 
action  for  releases  that  have  migrated  beyond  the 
facility  property  boundary.  EPA  will  be  promul- 
gating rules  to  implement  the  corrective  action 
provisions  of  HSWA,  including  requirements  for 
release  investigations  and  corrective  measures. 
Volume  IV  of  the  RCRA  Facility  Investigation 
(RFI)  Guidance  contains  case  studies  selected  to 
illustrate  various  concepts  and  procedures  in  Vol- 
umes I,  II,  and  III.  These  case  studies  are  provided 
to  explain,  through  example,  how  various  tasks  can 
be  conducted  during  RFIs.  The  case  studies  also 
identify  some  of  the  potential  problems  that  can 
occur  if  the  RFI  sampling  and  analytical  programs 
are  not  carefully  designed  and  executed.  These 
case  studies,  however,  should  not  be  used  as  the 
primary  source  of  guidance  forr  RRFI  program 
design  and  conduct.  Instead,  Volumes  I,  II  and  III 
should  be  consulted.  The  studies  do  not  necessarily 
address  details  specific  to  individual  facilities,  and 
omission  of  certain  RFI  tasks  should  not  be  inter- 
preted as  an  indication  that  such  tasks  are  unneces- 
sary or  of  less  significance.  Most  of  the  case  studies 
are  based  on  actual  sites.  In  some  cases,  existing 
data  have  been  supplemented  with  hypothetical 
data  to  illustrate  a  particular  point.  (W90-02300) 
(Lantz-PTT) 
W90-02301 


FINANCING  ALTERNATIVES  FOR  AGRICUL- 
TURAL NONPOINT  SOURCE  POLLUTION 
CONTROL  PROGRAMS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

J.  B.  Braden,  R.  L.  Farnsworth,  W.  D.  Seitz,  and 
D.  L.  Uchtmann. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-122253. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  ILENR/RE-EA-88/20,  October  1988. 
124p,  1  fig,  29  tab,  append.  Illinois  Department  of 
Energy  and  Natural  Resources  Contract  EA  48, 
Project  87/035. 

Descriptors:  'Financing,  'Agricultural  runoff, 
'Taxes,  'Water  pollution  control,  'Nonpoint  pol- 
lution sources,  Legal  aspects,  Economic  aspects, 
Local  governments,  State  governments. 

Mechanisms  for  increasing  state  and  local  spending 
for  abatement  of  nonpoint  source  pollution  from 
agriculture  were  examined  with  emphasis  on  the 
legal  feasibility  and  economic  consequences  of  var- 
ious funding  options.  The  state  and  local  funding 
mechanisms  considered  include  income  or  sales 
taxes,  an  income  tax  checkoff,  property  taxes,  spe- 
cial property  assessments,  water  taxes,  recreation 
license  fees  or  surcharges,  recreational  equipment 
and  fuel  excise  taxes,  recreational  access  fees,  ero- 
sion taxes,  and  farm  chemicals  taxes.  Rated  most 
highly  are:  property  taxes  or  special  assessments 
and  water  taxes  at  the  local  level;  and  water  taxes 
and  increased  recreation  fees  at  the  state  level. 
These  mechanisms  have  a  clear  connection  to  the 
objective  of  improved  water  quality,  would  yield 
substantial  revenues,  and  would  be  easy  to  adminis- 
ter. The  remaining  funding  mechanisms  would  be 
too  difficult  to  administer  or  have  limited  revenue 
potential.  (Author's  abstract) 
W90-02302 


MULIISI'KCTRAL  RKMOIE  SENSING  AS  A 
I  NISIIWATER  QUALITY  SURVI  III  AS<| 
TOOL. 

Massachusetts  Univ.,  Amherst.  Dept.  of  ( . 

and  Geography. 

For  primary  bibliographic  entry  see  Field  7H. 

W90-02303 


GROUND  WATER  MONITORING  EVALUA- 
TION, HUGHES  AIRCRAFT,  U.S.  AIR  FORCE 
PLANT  NO.  44,  TUCSON,  ARIZONA. 

Environmental   Protection  Agency,  Seattle,   WA 

Region  X. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02307 


EFFECTS  OF  AGRICULTURAL  WATER 
TABLE  MANAGEMENT  ON  DRAINAGE 
WATER  QUALITY. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
R.  O.  Evans,  J.  W.  Gilliam,  and  R.  W.  Skaggs. 
University  of  North  Carolina  Water  Resources 
Research  Institute  Report  No.  237,  March  1989. 
87p,  60  fig,  7  tab,  24  ref,  4  append.  Water  Re- 
sources  Research   Institute   Project   70056/70081. 

Descriptors:  'Agricultural  watersheds,  'Water 
quality  control,  'Drainage  water,  Nitrates,  'Water 
pollution  prevention,  'Agricultural  runoff,  Nitro- 
gen compounds,  Nutrients,  Phosphorus,  Drainage 
effects. 

The  influence  of  controlled  drainage,  subirrigation 
and  conventional  drainage  on  drainage  water  qual- 
ity, was  investigated  at  five  field  locations  in  North 
Carolina.  Drainage  simulations  using  the  water 
management  simulation  model,  DRAINMOD. 
were  also  used  to  evaluate  water  management  al- 
ternatives that  were  not  implemented  at  each  site 
for  field  evaluation.  Drainage  control  was  effective 
in  reducing  drainage  outflow  and  the  potential 
transport  of  nutrients  to  receiving  surface  waters. 
The  control  structures  reduced  drainage  outflow  at 
the  field  edge  by  approximately  40%  as  compared 
to  conventional  draiage  practices.  Drainage  con- 
trol had  very  little  influence  on  nutrient  concentra- 
tions in  drainage  outflow.  Nitrate  concentrations  at 
the  field  edge  tended  to  be  slighly  higher  and  total 
kjeldahl  nitrogen  (TK.N)  and  total  phosphorus 
(TP)  concentrations  slightly  lower  for  good  sub- 
surface drainage  compared  to  surface  drainage  al- 
ternatives. Variation  in  nitrate  concentrations  was 
observed  among  sites,  but  this  also  appeared  to  be 
related  to  the  relative  intensity  of  subsurface  drain- 
age present.  The  dominant  factor  influencing  total 
nutrient  transport  was  the  amount  that  drainage 
outflow  was  reduced  by  controlled  drainage  prac- 
tices. The  reduction  in  nutrient  transport  was 
nearly  proportional  to  the  reduction  in  drainage 
outflow.  Controlled  drainage  reduced  the  annual 
transport  of  total  nitrogen  (N03  and  TKN)  by  7 
kg/ha  (46.5%)  and  total  phosphorus  by  0.19  kg/ha 
(44%).  Considering  that  nearly  1  million  hectares 
of  cropland  in  North  Carolina  are  artificially 
drained,  this  represents  a  potential  reduction  at  the 
field's  edge  of  nearly  7,000  metric  tons  N  and  190 
metric  tons  P  annually.  The  reduction  of  N  and  P 
to  streams  and  estuaries  if  all  improved  drainage 
systems  used  controlled  drainage  would  be  less 
than  observed  at  the  field  edge  in  this  study,  but 
still  significant.  (Lantz-PTT) 
W90-02311 


EUROPEAN  COMMUNITY  ACTIVITIES  TO- 
WARDS THE  PROTECTION  OF  THE  MARINE 
ENVIRONMENT. 

Commission  of  'he  European  Communities,  Brus- 
sels  (Belgium).    Protection    and    Management    of 
Water. 
V.  Mandl. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  5-13,  3  fig,  8  ref. 

Descriptors:  'Wastewater  disposal,  'Europe, 
'Water  pollution  control,  'Marine  environment, 
'Environmental  protection,  Water  quality  control, 


Hazardous  wastes,  legislation,  Ocean  dumping, 
Oil  pollution,  Intormation  exchange,  International 
agreements 

Measures  which  have  been  taken  by  the  European 
Community  to  control  and  reduce  pollution  of 
marine  waters  include  directives  on  bathing  water 
quality,  shellfish  waters,  pollution  b>  da 
substances,  exchange  of  information,  and  a  propos- 
al on  dumping  at  sea  Measures  to  reduce  marine 
pollution  have  centered  on  six  priority  areas  (!) 
the  protection  of  the  sea  against  oil  and  chemical 
pollution;  (2)  data  collection  and  exchange  of  in- 
formation; (3)  measures  specific  to  certain  branches 
of  industry,  (4)  activities  under  international  agree- 
ments and  organizations  (5;  the  definition  of  qual- 
ity objectives;  and  (6)  the  protection  from  danger- 
ous substances  Participation  in  discussions  and  ini- 
tiatives with  other  international  organizations  is 
considered  an  important  part  of  protection  of  the 
marine  environment  (See  also  W90-O23I7I  (Lantz- 
PTT) 
W90-02318 


LEGISLATION  AND  FUTURE  DEVELOP- 
MENTS IN  THE  MARINE  DISPOSAL  OF 
SEWAGE  AND  SLUDGE  IN  THE  USA. 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
T.  T.  Davies. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
p  15-27. 

Descriptors:  'Wastewater  disposal,  'Ocean  dump- 
ing, 'Sludge  disposal,  'Legislation,  'Water  pollu- 
tion effects,  'Coastal  waters,  Great  Lakes,  Estu- 
aries, Regulations,  Eutrophication,  Environmental 
effects.  Fish,  Shellfish. 

The  history,  status,  and  prognosis  for  marine  dis- 
posal of  sewage  and  sludge  in  the  United  States  is 
described  from  a  regulatory  and  environmental 
protection  perspective,  by  focusing  geographically 
on  the  near  coastal  waters  (NCW)  of  the  United 
States.  The  NCW  include  the  Great  Lakes  (Lakes 
Superior,  Huron,  Michigan,  Erie,  and  Ontario), 
estuaries,  and  shallow  coastal  waters  out  to  the  12 
mile,  contiguous  zone  limit.  It  is  EPA's  policy:  (1) 
to  protect  the  oceans  from  significant  adverse  ef- 
fects of  waste  disposal;  (2)  to  allow  ocean  disposal 
of  publicly  operated  treatment  works  (POTW) 
sludges  only  when  there  are  no  practicable,  land- 
based  alternatives  that  have  less  impact  on  the  total 
environment;  and  (3)  over  the  long  run,  to  encour- 
age environmentally  beneficial  approaches  to 
POTW  sludge  management,  also,  minimization  and 
recycling  of  other  wastes.  EPA  has  documented 
evidence  of  five  kinds  of  major  problems:  (1)  wide- 
spread toxic  contamination  of  fish  and  shellfish;  (2) 
eutrophic  conditions  and  hypoxia  over  thousands 
of  hectares  of  coastal  waters;  (3)  widespread  path- 
ogenic contamination  of  fish  and  shellfish  as  well 
as  thousands  of  reported  cases  of  gastrointestinal 
infections  of  persons  consuming  pathogen-contami- 
nated fish  and  shellfish;  (4)  loss  of,  or  adverse 
changes  to,  thousands  of  hectares  of  essential 
marine  habitat  each  year  and  at  increasing  rates  of 
loss;  and  (5)  loss  of  living  marine  resources,  such  as 
substantial  declines  in  recreational  and  commercial 
fisheries,  as  well  as  threatened  and  endangered 
birds  and  mammals.  EPA  fully  recognizes  that 
adequate  protection  of  human  health  and  the 
marine  environment  will  require  continued  strict 
enforcement  of  existing  regulatory  authorities  over 
ocean  disposal  of  sewage  and  sludge,  as  well  as 
ocean  disposal  of  all  other  waste  materials.  (See 
also  W90-02317)  (Lantz-PTT) 
W90-02319 


LEGAL  AND  SCIENTIFIC  CONSTRAINTS. 

Anglian    Water    Authority,    Norwich    (England). 
Norwich  Sewage  Div. 
P.  J.  Matthews. 

IN:  Marine  Treatment  of  Sewage  and  Sludge.  Pro- 
ceedings of  the  Conference  Organized  by  the  Insti- 
tution of  Civil  Engineers  and  held  in  Brighton  on 
29-30  April  1989.  Thomas  Telford,  London.  1988. 
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p  29-44,  22  ref. 

Descriptors:  'Coastal  waters,  'Wastewater  dispos- 
al, 'Sludge  disposal,  'Legislation,  'Management 
planning,  Legal  aspects,  Great  Britain,  Licensing, 
Fines,  Permits,  Monitoring,  Environmental  protec- 
tion, Ocean  dumping,  Wastewater  outfall. 

The  treatment  of  sewage  and  sewage  sludge  in  the 
sea  must  be  conducted  in  accordance  with  external 
environmental  legislation.  To  do  so,  and  in  order 
to  avoid  any  deleterious  public  health  or  environ- 
mental effects  and  to  make  the  best  use  of  available 
financial  resources,  careful  planning  control  and 
surveillance  is  required.  The  practices  and  prob- 
lems of  a  technical  manager  in  an  English  water 
authority  in  meeting  those  responsibilities  are  de- 
scribed. In  Great  Britain,  the  legal  constraints  are 
addressed  through  three  legislative  acts:  (1)  The 
Water  Act  of  1973;  (2)  the  Control  of  Pollution 
Act  of  1974;  and  (3)  the  Food  and  Environment 
Protection  Act  of  1985.  These  acts  address  water 
quality  management  and  dispersal  of  wastes  at  sea 
through  the  licensing  of  permits,  standards  for 
pollutant  limits,  and  the  levying  of  fines.  Licenses 
are  required  for  disposal  of  waste  at  sea,  for  marine 
construction  workers,  such  as  outfalls,  and  for 
tracer  chemicals.  The  requirements  of  environmen- 
tal protection  and  sound  economics  are  reconciled 
by  using  the  'Best  Practicable  Environmental 
Option'.  Each  available  option  is  costed  and  the 
cheapest  is  selected  as  the  favored.  Planning  and 
operation  of  discharge  facilities  requires  analysis  of 
the  physical  locations,  proper  design  of  diffusers  at 
the  discharge  points,  proper  treatment  of  the 
wastewater,  and  monitoring  of  the  bacterial  quality 
of  the  coastal  waters.  (See  also  W90-02317)  (Lantz- 
PTT) 
W90-02320 


COASTAL   POLLUTION-AESTHETICS   AND/ 
OR  HEALTH. 

Coastal  Antipollution  League,  Ltd. 

For  primary  bibliographic  entry  see  Field  5C 

W90-02321 


SEA    OUTFALLS     FOR     INDUSTRIAL    AND 
URBAN  EFFLUENT-FRENCH  PRACTICE. 

Societe   Grenobloise   d'Etudes   et   d' Applications 

Hydrauhques     (France).     Applied     Mathematics 

Dept. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-02322 


MARINE     DISPOSAL     OF     SEWAGE     AND 
SLUDGE -AUSTRALIAN  PRACTICE. 

Metropolitan     Water,     Sewerage    and    Drainage 

Board,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  5E 

W90-02323 


OIL  DISPERSANTS:  NEW  ECOLOGICAL  AP- 
PROACHES. 

STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  302p.  Edited  by  L 
Michael  Flaherty. 

Descriptors:  'Dispersants,  'Oil  dispersants, 
Cleanup  operations,  'Water  pollution  treatment, 
Oil  spills,  Oil  pollution,  Symposium,  Ecological 

;ffects,  Emulsifiers,  Chemical  treatment. 

rh?  American  Society  for  Testing  and  Materials 
ASTM)  Committee  F-20  on  Hazardous  Sub- 
stances and  Oil  Spill  Response  sponsored  a  state- 
)t-the-art  review  of  'Dispersants:  New  Ecological 
PP,^,ach  through  the  90's'  at  its  symposium  held 
n  Williamsburg,  VA,  12-14  Oct.  1987.  Over  145 
>eople  from  7  countries  attended  to  learn  of  the 
atest  technological  advances  in  spill  countermeas- 
tres.  Several  papers  in  this  book  discuss  modern 
»mputer  usages  to  assist  response  application 
vhile  another  paper  describes  using  a  computer  for 
K)th  training  and  contingency  planning.  Other 
lapers  deal  with  the  crisis  in  response  training, 
vhile  another  makes  an  indepth  analysis  of  the 
'ehavior  of  dispersed  and  nondispersed  fuels  in 
ewer  systems.  The  papers  assembled  in  this  book 
'reak  new   ground   in   many   innovative  areas  of 


chemical     countermeasures,     specifically     gelling 
agents,  emulsifiers,  and  elasticizers  or  viscoelastic 
enhancing    agents.    (See    W90-02335    thru    W90- 
02357)  (Lantz-PTT) 
W90-02334 


EFFECTS  OF  CHEMICAL  DISPERSANT 
AGENTS  ON  THE  BEHAVIOR  AND  RETEN- 
TION OF  SPILLED  CRUDE  OIL  IN  A  SIMU- 
LATED STREAMBED  CHANNEL. 

Science  Applications  International  Corp.,  San 
Diego,  CA. 

J.  R.  Clayton,  G.  H.  Farmer,  J.  R.  Payne,  G  D 
McNabb,  and  P.  C.  Harkins. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  4-24,  7  fig  3  tab 
17  ref.  EPA  Contract  68-03-31 13. 

Descriptors:  'Oil  dispersants,  'Dispersants,  'Oil 
spills,  'Cleanup  operations,  'Water  pollution  treat- 
ment, Oil  pollution,  Simulation  analysis,  Model 
studies,  Chemical  treatment,  Field  tests,  Oil, 
Alaska,  Oil-water  interfaces,  Environmental  ef- 
fects. 

Field  experiments  were  performed  to  obtain  first- 
step  estimates  of  the  effects  of  selected  chemical 
dispersant  agents  (OFC  D-609  an  Corexit  9550)  on 
the  behavior  and  retention  of  spilled  crude  oil  in  a 
shallow  freshwater  streambed  environment  in 
southcentral  Alaska.  Comparisons  between  experi- 
ments with  and  without  pre-spill  additions  of  dis- 
persants to  the  oil  included  measurements  of  oil  in 
sediment  and  water  samples.  Sediment  and  water 
contamination  by  oil  was  quantified  by  flame  ioni- 
zation detector  capillary  gas  chromatography 
(FID-GC)  as  well  as  visual  observations  in  the 
simulated  streambed  channel  following  the  spill 
events.  Inclusion  of  dispersants  in  the  oil  produced 
the  intended  result  of  enhancing  dispersion  of  oil 
into  the  aqueous  phase.  However,  distributions  of 
oil  in  aqueous  and  sediment  samples  were  con- 
trolled by  interactions  between  a  variety  of  factors 
including  rheological  properties  of  the  oil  (for  ex- 
ample, oil/water  interfacial  surface  tension  values), 
particle  size  distributions  of  sediment  matrices,  ex- 
posure of  sediment  surfaces  to  oil,  and  in  situ  water 
flow  characteristics  at  specific  streambed  channel 
sites.  The  results  imply  that  use  of  chemical  disper- 
sants to  mitigate  effects  of  oil  spills  in  freshwater 
streambed  environments  must  include  an  under- 
standing of  the  interplay  between  variables  related 
to  both  the  type  of  oil  released  and  the  specific 
streambed  environment.  (See  also  W90-02334) 
(Author's  abstract) 
W90-02335 


DISPERSANT  USE  GUIDELINES  FOR  FRESH- 
WATER AND  OTHER  INLAND  ENVIRON- 
MENTS. 

Environmental   Protection   Agency,   Washington, 

L.  M.  Flaherty,  W.  B.  Katz,  and  S.  Kaufmann. 
IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  25-30,  6  fig,  3  tab 
4  ref.  6 

Descriptors:  'Oil  dispersants,  'Dispersants,  'Water 
pollution  treatment,  'Standards,  'Cleanup  oper- 
ations, Oil  spills,  Permafrost,  Soil  porosity,  Cold 
regions,  Rivers,  Streams,  Ponds,  Lakes,  Swamps. 

Work  in  progress  by  the  American  Society  for 
Testing  and  Materials  Subcommittee  F20.13  on 
Treatment  on  a  series  of  guidelines  covering  the 
use  of  dispersants  in  nonsaline  environments  is 
presented.  These  environments  include  freshwater 
ponds,  lakes,  and  streams,  as  well  as  land.  The 
guidelines  are  to  be  patterned  after  those  produced 
by  an  earlier  task  group  of  the  same  committee 
covering  saline  environments.  Discussions  over  a 
long  period  of  time  developed  an  outline  of  those 
environments  where  the  use  of  dispersants  might 
be  considered:  (I)  No  surface  water-(a)  over  per- 
mafrost, (b)  over  porous  ground,  and  (c)  over 
nonporous  ground;  (II)  Permanent  surface  water- 
(a)  moving  water  (rivers,  creeks  and  large  lakes), 
and  (b)  non-moving  water  (swamps,  small  lakes, 
and    ponds);    and    (III)    Nonpermanent    surface 
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waters.  It  was  apparent  almost  immediately  that 
any  experimental  work  actually  done  or  being 
considered  was  confined  to  arctic  and  near-arctic 
areas.  Use  of  dispersants  on  inland  water  or  land, 
or  in  tropical  areas,  has  had  almost  no  consider- 
ation at  all.  The  environments  listed  may  be  aug- 
mented in  the  future  if  discussion  and  thought 
indicate  it  would  be  desirable.  (See  also  W90- 
02334)  (Lantz-PTT) 
W90-02336 


DISPERSANTS  IN  THE  FRESHWATER  ENVI- 
RONMENT. 

Esso  Resources  Canada  Ltd.,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  5C 
W90-02337 


ECONOMIC  EVALUATION  OF  DISPERSANTS 
TO  COMBAT  OIL  SPILLS. 

Texaco,  Inc.,  Beacon,  NY. 
A.  H.  Lasday. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  41-48,  3  fig,  3  tab 
3  ref. 

Descriptors:  'Oil  dispersants,  'Dispersants,  'Water 
pollution  treatment,  'Oil  spills,  'Cleanup  oper- 
ations, Chemical  treatment,  Costs,  Economic  as- 
pects. 

Chemical  dispersants  for  combatting  oil  spills  in- 
creasingly are  being  recognized  as  a  most  valuable 
addition  to  the  available  means  for  damage  preven- 
tion and  cleanup.  A  study  of  oil  spill  cleanup  costs 
enables  one  to  apply  a  most  useful  perspective  to 
the  issue  of  costs.  Based  on  public  information 
sources  where  costs  were  reported  for  cleanup  of 
oil  that  impacted  a  shoreline,  mechanical  methods 
ranged  in  cost  from  a  minimum  of  $65/barrel  of  oil 
to  a  maximum  of  $5000/barrel.  In  contrast,  costs 
for  intercepting  the  oil  at  sea  by  spraying  dispers- 
ant from  four-engine  fixed  wing  aircraft  ranged 
between  a  minimum  of  $15/barrel  of  oil  treated  up 
to  a  maximum  of  $60/barrel  of  oil  treated.  The 
study  spill  sizes  were  10,000  to  100,000  barrels  of 
oil.  (See  also  W90-02334)  (Author's  abstract) 
W90-02338 


USE  OF  CHEMICAL  DISPERSANTS  TO  CON- 
TROL OIL  SPILLS  IN  SHALLOW  NEAR- 
SHORE  WATERS. 

McAuliffe  (Clayton)  and  Associates,  Fullerton, 
CA. 

C.  D.  McAuliffe. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  49-72,  2  fie,  6  tab 
69  ref. 

Descriptors:  'Oil  dispersants,  'Chemical  treat- 
ment, 'Dispersants,  'Oil  spills,  'Cleanup  oper- 
ations, 'Ecological  effects,  'Water  pollution  treat- 
ment, Shallow  water,  Salmon,  Mangrove  swamps, 
Herring,  Oil  pollution. 

Oil  slicks  should  be  dispersed  in  shallow  nearshore 
waters  to  prevent  oil  from  stranding.  Field  and 
laboratory  studies  show  that  chemically  dispersed 
oil  causes  fewer  adverse  biological  effects,  and 
those  are  transitory.  Spilled  oil  attains  an  average 
thickness  of  0. 1  mm  or  less  in  an  hour  or  two  on 
the  water  surface.  Therefore,  the  maximum  con- 
centrations in  water  are  100  parts  per  million 
(ppm)  at  1  m  and  10  ppm  at  10  m.  Most  volatile/ 
soluble  hydrocarbons  that  cause  toxicity  evaporate 
from  the  slick  in  a  few  hours.  Soluble  hydrocar- 
bons under  field  slicks  and  in  chemically  dispersed 
oil  plumes  are  generally  a  factor  of  150  to  1  million 
lower  than  those  found  to  cause  mortality  of  a 
wide  range  of  organisms  in  laboratory  studies. 
Chemical  dispersants  appear  to  protect  some  orga- 
nisms, apparently  by  reducing  oil  droplet  'sticki- 
ness.' A  relatively  few  mechanically  dispersed 
crude  oil  droplets,  compared  to  many  chemically 
dispersed  droplets,  caused:  (1)  increased  larval  ab- 
normalities in  herring  egg  exposures,  and  (2)  in- 
creased petroleum  content  in  adult  coho  salmon 
tissue.  Chemical  dispersion  of  crude  oil  prevented: 
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(1)  mortality  of  mature  mangrove  trees  in  Panama, 
and  (2)  adverse  effects  on  intertidal  organisms  in 
Maine  and  immediate  subtidal  organisms  in  the 
Arctic.  An  oil  spill  is  large  or  small  relative  to  the 
receiving  water.  Scenarios  of  large  and  small  spills 
show  that  there  are  no  environmental  reasons  for 
not  using  chemical  dispersants.  A  review  of  con- 
trol capabilities  shows  that  spills  exceeding  160  cu 
m  (1000  billion  barrels/day)  can  only  be  accom- 
plished by  multi-engine  aircraft  spraying  dispers- 
ant,  with  mechanical  methods  assisting  in  critical 
areas.  This  assumes  that  the  oil  is  dispersible.  If 
not,  most  oil  from  spills  over  160  cu  m/day  may 
strand  on  shores.  To  be  most  effective,  dispersant 
spraying  must  be  initiated  early,  meaning  that  pre- 
approval  is  necessary.  Reduced  adverse  environ- 
mental effects  along  with  greater  control  capabili- 
ties indicate  that  chemical  dispersants  should  be 
used  even  in  shallow  nearshore  waters.  (See  also 
W90-02334)  Author's  abstract) 
W90-02339 


HELD  EXPERIENCE  WITH  DISPERSANTS 
FOR  OIL  SPILLS  ON  LAND. 

Petro-Green,  Inc.,  Dallas,  TX. 
A.  Paddock. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  73-77. 

Descriptors:  *Water  pollution  treatment,  "Oil  dis- 
persants, 'Dispersants,  *Oil  pollution,  "Oil  spills, 
♦Cleanup  operations,  *Soil  contamination,  Path  of 
pollutants,  Water  pollution  sources,  Biodegrada- 
tion. 

When  oil  spills  onto  coastal  water  of  the  United 
States  or  leaks  reach  the  inland  waters,  an  elabo- 
rate set  of  U.S.  federal  and  state  regulations  comes 
into  effect  under  the  National  Contingency  Plan 
(NCP).  Ironically,  when  an  oil  discharge  is  con- 
fined to  land  alone,  very  few  regulations  exist. 
Although  spills  on  land  are  quite  frequent,  they  do 
not  arouse  the  news  media  or  even  local  regula- 
tors, and  the  oil  is  often  left  in  place.  Dispersants, 
up  to  now  not  widely  used,  offer  an  economical 
and  environmentally  preferred  option  compared  to 
other  actions  that  might  be  taken.  Although  the 
use  of  dispersants  for  oil  spills  on  land  has  never 
been  regulated  under  the  NCP,  spillers  have  been 
reluctant  to  use  them  on  land  as  a  result  of  the 
possible  rainfall  runoff  into  controlled  waters. 
Under  the  NCP  (Subpart  H)  revised  as  of  20  Nov. 
1985,  the  attributes  of  a  dispersant  on  land  can  now 
be  considered  along  with  the  existing  techniques  of 
burning,  plowing  under,  or  hauling  away.  Disper- 
sants specifically  formulated  for  use  on  contaminat- 
ed soil  have  been  on  the  market  for  over  ten  years. 
The  first  criterion  for  such  a  dispersant  is  that  it 
must  be  compatible  and  effective  with  freshwater. 
Many  of  the  most  common  dispersants  on  the 
market  are  for  use  on  saltwater  only.  Other  dis- 
persant characteristics  to  be  considered  are  emul- 
sion stability  and  rapid  biodegradability.  Results  of 
actual  field  experience  on  a  wide  variety  of  soil 
types,  land  uses,  and  topographies  indicate  that 
dispersant  use  on  land  can  be  effective.  (See  also 
W90-02334)  (Author's  abstract) 
W90-0234O 


EFFECT  OF  ELASTOMERS  ON  THE  EFFI- 
CIENCY OF  OIL  SPILL  DISPERSANTS. 

American  Univ.,  Washington,  DC.  Dept.  of  Chem- 
istry. 

P.  F.  Waters,  A.  F.  Hadermann,  and  L. 
Lambrecht. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  78-83,  6  fig,  4  ref. 

Descriptors:  *Oil  dispersants,  'Dispersants,  *Water 
ppllution  treatment,  *Elastomers,  "Oil  spills, 
•Cleanup  operations,  Chemical  treatment. 

Low  concentrations  of  high  molecular  weight  elas- 
tomers limit  the  spread  of  oil  on  the  high  seas,  even 
in  storm-driven  waves  of  2  to  3  m.  By  contrast, 
dispersants  break  up  oil  films  and  distribute  the  oil 
in  the  subsurface  water.  If  the  spreading  of  a  newly 
spilled  oil  slick  can  be  curtailed,  it  could,  provided 
there  were  no  antisynergism,  be  dispersed  with  less 


dispersant  than  might  otherwise  be  required,  be- 
cause the  elastomer-treated  slick  would  cover  less 
areas.  The  results  show  thai  ultrahigh  molecular 
weight  polyisobutylene  (PIH)  exhibit*  remarkable 
viscoelasticity  in  hydrocarbon  liquids.  This  proper- 
ty significantly  impedes  the  spreading  of  oil  on 
water  surfaces  It  was  anticipated  that  this  proper- 
ty of  the  polymer  might  forstall  the  ability  of 
dispersants  to  disseminate  oil  spilled  on  the  high 
seas  if  both  were  used  simultaneously.  The  results 
obtained  here  demonstrate  that  whereas  ihe  PIH 
does  indeed  retard  the  dispersability  of  the  oils  to 
some  extent,  at  concentrations  of  polymer  suffi- 
cient to  impede  the  spread  of  oil,  treatment  with  an 
oil  soluble  dispersant  still  promoted  dispersion 
(See  also  W90-02334)  (Lantz-PTTi 
W90-02341 


USE  OF  A  COMPUTERIZED  SPILL  RE- 
SPONSE TOOL  FOR  EMERGENCY  RE- 
SPONSE, PERSONNEL  TRAINING,  AND  CON- 
TINGENCY  PLANNING. 

L.  M.  Flaherty,  A.  G.  Hansen,  and  A.  Dalsimer 
IN:  Oil  Dispersants:  New  Ecological  Approaches 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.   1989.  p  84-90,  1  fig,   17 
ref. 

Descriptors:  *Water  pollution  treatment,  'Oil  dis- 
persants, *Dispersants,  *Oil  spills,  'Alternative 
planning,  *Cleanup  operations,  Training,  Manage- 
ment planning,  Computer  programs,  Decision 
making. 

Under  the  aegis  of  the  US  EPA,  a  computerized 
decision  tree  (CDT)  was  developed  in  1984  to 
assist  On-Scene  Coordinators  (OSCs)  in  the  deci- 
sion making  process  during  an  oil  spill  incident 
Since  that  time,  the  CDT  has  been  expanded  and 
refined  for  use  not  only  in  real-time  spill  response, 
but  for  personnel  training  and  contingency  plan- 
ning. The  CDT  has  been  distributed  to  EPA  Re- 
gions, US  Coast  Guard  Districts,  and  other  spill 
response  officials  in  the  United  States  and  overseas. 
Its  widespread  acceptance,  however,  has  been 
somewhat  hampered  by  a  lack  of  understanding  of 
its  maximum  use  beyond  immediate  spill  response 
activities.  Enhancements  that  have  been  made  to 
the  CDT  during  the  past  three  years,  and  its  poten- 
tial for  applications  in  personnel  training  in  both 
emergency  situations  and  for  contingency  planning 
include:  (1)  a  computerized  decision  tree;  (2)  de- 
tailed data  on  new  products;  and  (3)  data  on  toxici- 
ty and  effectivness  of  products.  Possible  extensions 
of  the  CDT  to  hazardous  materials  incidents  is  also 
explored,  along  with  other  future  plans  for  the 
CDT  as  a  powerful  tool  in  combatting  environ- 
mental damage.  (See  also  W90-02334)  (Author's 
abstract) 
W90-02342 


CRISIS  IN  RESPONSE  TRAINING. 

Sunshine  Technology  Corp.,  West  Hartford,  CT. 
S.  Kaufmann. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  91-97,  6  fig,  7  ref. 

Descriptors:  *Oil  dispersants,  *Dispersants, 
♦Training,  "Cleanup  operations,  *Water  pollution 
treatment,  Chemical  treatment,  Oil  spills,  Alterna- 
tive planning,  Management  planning. 

The  need  for  training  of  first  responders,  contrac- 
tors, government  agencies,  and  insurance  compa- 
nies to  use  chemical  dispersants  effectively  is  dem- 
onstrated by  the  loss  of  opportunities  both  to 
reduce  cleanup  costs  and  to  gain  helpful  data  in 
evaluating  the  advantages  of  using  dispersants.  As 
important  as  learning  the  legal  basis  for  dispersant 
use,  is  the  hands-on  training  whereby  a  trainee 
assists  in:  (1)  layout  of  the  training  area;  (2)  cre- 
ation of  a  training  'spill';  (3)  detection  and  measure- 
ment of  spills;  (4)  demonstration  of  physical  equip- 
ment (booms,  skimmers,  sorbents);  (5)  types  of 
dispersant  application  equipment  (small  fuel  spill 
sprayer,  eductors,  Warren  Springs  gear,  Hover- 
craft, and  helicopters  and  fixed  wing  aircraft);  (6) 
types  of  chemical  countermeasures  (dispersants, 
surface  collecting  agents,  viscoelasticity  enhancing 
agents);    (7)    hands-on    involvement    of    trainees 


(with  dispersing  boomed  slick  with  eductor, 
spraying  slick  in  training  tank  with  fuel  spill  spray- 
er, and  learning  appearance  of  dispersed  oil)  and 
(8)  polishing  of  the  spill  area  following  the  drill, 
using  dispersant,  v>rbent,  and  boom  cleanup  and 
recovery  This  interest  in  a  new  method  of  training 
in  the  use  of  chemical  countermeasures  emphasizes 
the  need  to  be  prepared  to  use  them  on  actual  spills 
as  they  occur  (See  also  W90-02334)  (Lantz-PTTl 
W90-02343 


COMPUTER-ASSISTED  PLANNING  SYSTEM 
FOR  OIL  SPILL  RESPONSE  CHEMICAL  AP- 
PLICATIONS. 

Alaska  Clean  Seas,  Anchorage. 
R.  V.  Shafer. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  98-103,  1  fig,  1 
tab,  3  ref. 

Descriptors:  'Water  pollution  treatment,  *Oil  dis- 
persants, 'Dispersants,  'Computer  programs,  Al- 
ternative planning,  'Oil  spills,  'Cleanup  oper- 
ations, Chemical  treatment,  Management  planning, 
Computer-Assisted  Dispersant  Application. 

The  microcomputer  is  a  very  useful  oil  spill  re- 
sponse tool:  It  can  help  the  spill  contingency  plan- 
ner organize  and  present  a  wide  variety  of  informa- 
tion; it  can  help  the  spill  response  trainer  create 
realistic  scenarios  and  models  of  spill  events;  and  it 
can  help  the  spill  response  operations  manager 
optimize  operational  decisions  and  expedite  a  vari- 
ety of  communications.  Microcomputers  can  help 
plan  for  and  respond  to  oil  spills,  through:  trajecto- 
ry modeling,  inventories,  spill  reporting,  response 
decision  making,  and  records  and  communications. 
CADA,  a  program  for  Computer-Assisted  Dis- 
persant Application,  helps  expedite  operational  de- 
cisions and  optimize  operations  for  the  chemical 
dispersion  of  spilled  oil  in  Alaskan  waters.  The 
various  steps  in  the  program  are:  (1)  Select  next 
nearest  base  (Alaskan  location  for  logistics  support 
for  spill  response  operations);  (2)  Select  next  dis- 
persant delivery  vehicle  set  and  determine  time  to 
deploy  it  to  the  base;  (3)  Select  next  suitable  dis- 
persant and  determine  dispersant-to-oil  ratio 
(DOR)  dose  rate;  (4)  Check  dispersant  suitability 
with  oil  and  determined  DOR  dose  rate;  (5) 
Dosage  rate  (dr)  <  20  gal/acre;  (6)  Calculate  real 
application  rate,  number  of  passes  required  to 
achieve  the  required  rate  with  the  selected  equip- 
ment, and  the  total  time  for  the  mission;  (7)  Print; 
(8)  Save  data  on  best  run;  (9)  Last  dispersant;  (10) 
Last  vehicle;  (11)  Last  base;  (12)  Print  advisory 
notes;  and  (13)  Print  data  on  solution  with  best 
time.  (See  also  W90-02334)  (Lantz-PTT) 
W90-02344 


APPROACHES  TO  PLANNING  FOR  DISPERS- 
ANT USE  IN  OIL  SPILL  RESPONSE. 

Environmental  Sciences,  Los  Angeles,  CA. 
J.  Lindstedt-Siva. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  104-113,  2  fig,  1 
tab,  25  ref. 

Descriptors:  'Oil  dispersants,  'Alternative  plan- 
ning, 'Dispersants,  'Oil  spills,  'Water  pollution 
treatment,  'Cleanup  operations,  Decision  making, 
Management  planning,  Environmental  effects. 

Using  dispersants  to  control  oil  spills  has  been 
highly  controversial  since  the  1967  Torrey  Canyon 
spill.  Since  that  time  many  spill  responders  have 
viewed  dispersants  only  as  a  'last  resort'  option. 
Dispersant  use  is  most  effective  in  the  early  stages 
of  an  oil  spill,  yet  most  response  plans  call  for 
dispersant  use  decisions  to  be  made  only  after  a 
spill  occurs.  These  decisions  require,  at  a  mini- 
mum, hours,  and  may  require  days.  Recently,  there 
have  been  efforts  to  shorten  this  decision  making 
process.  A  multidisciplinary,  multi-agency  task 
force  under  the  auspices  of  the  American  Society 
for  Testing  and  Materials  (ASTM)  developed  eco- 
logically based  guidelines  for  dispersant  use  in 
marine  environments.  The  guidelines  for  13  differ- 
ent marine  and  coastal  habitat  types  consider  dis- 
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persant  use  both  to  protect  and  to  clean  the  habitat. 
They  also  identify  those  habitats  that  are  the  high- 
est priority  to  receive  protection  in  the  event  of  a 
spill.  The  other  project  was  developed  by  an 
American  Petroleum  Institute  (API)  task  force  and 
contractor  with  input  from  federal  and  state  gov- 
ernment agencies.  It  is  a  site-specific  method  for 
planning  in  advance  where  to  use  or  not  use  dis- 
persants  in  a  marine  environment.  It  involves  di- 
viding an  offshore  region  into  'dispersant  use 
zones'  based  on  ecological  considerations.  This 
method  was  applied  to  selected  areas  offshore 
southern  California  as  a  test.  Based  on  wind  and 
current  data,  it  was  determined  that  oil  spilled 
anywhere  offshore  in  this  study  area,  under  normal 
conditions,  might  eventually  reach  sensitive  re- 
sources. Therefore,  all  offshore  areas  have  been 
designated  as  Zone  1  (Dispersant  Use  Recom- 
mended). Several  coastal  and  some  offshore  re- 
gions have  been  designated  Zone  3  (Dispersant 
Use  Conditional)  because  of  limited  water  ex- 
change and  proximity  to  sensitive  resources.  Areas 
further  offshore  (that  is,  off  the  chart)  would  be 
classified  Zone  2  (Dispersant  Use  Acceptable) 
since  oil  in  this  zone  is  unlikely  to  contact  sensitive 
resources.  (See  also  W90-02334)  (Author's  ab- 
stract) 
W90-02345 


PLANNING  FOR  DISPERSANT  USE. 

Shell  Oil  Co.,  Houston,  TX. 
J.  P.  Fraser. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  114-134,  4  fig,  5 
tab,  25  ref,  2  append. 

Descriptors:  *Oil  dispersants,  *Dispersants,  ♦Man- 
agement planning,  *Cleanup  operations,  *Water 
pollution  treatment,  Oil  spills,  Decision  making, 
Alternative  planning,  Standards,  Regulations. 

Although  the  National  Contingency  Plan  states 
that  the  Federal  On-Scene  Coordinator  (OSC)  may 
authorize  the  use  of  dispersants  on  an  oil  spill,  such 
authorization  is  not  automatic.  In  practice,  the 
applicant  for  permission  to  use  dispersants  must 
submit  a  plan  which  then  will  be  considered  by  the 
OSC  and  others  involved  in  the  approval  process. 
This  plan  generally  must  indicate  not  only  that 
dispersant  use  is  desirable  as  a  means  of  mitigating 
the  spill  but  also  must  show  why  use  would  result 
in  lower  environmental  impact  than  if  dispersants 
were  not  used.  The  components  of  a  dispersant  use 
plan  should  include  the  following:  (1)  Spill  specific 
information  such  as  how  much  of  what  oil  was 
spilled,  when  did  it  occur,  wind  and  sea  conditions 
and  expected  oil  spill  trajectories;  (2)  Information 
on  resources  available  for  dispersant  application 
such  as  dispersant  stockpiles  that  may  be  used, 
properties  of  these  dispersants,  application  equip- 
ment, and  information  on  application  and  monitor- 
ing methods;  (3)  Information  on  environmental 
impacts,  including  the  comparative  impacts  of  dis- 
persed oil  versus  untreated  oil;  (4)  A  guide  or 
system  for  decision  making  which  shows  how  the 
above  information  is  used  in  developing  the  on- 
scene  decision  for  or  against  dispersant  use  The 
decision  making  system  should  be  agreed  upon 
well  in  advance  of  any  spill;  and  (5)  Recommenda- 
tions regarding  dispersant  use  on  the  specific  spill 
incident  and  justification  for  the  recommendations. 
Use  of  this  planning  method  will  expedite  decision 
making  at  the  time  of  a  spill,  will  lead  to  more 
rational  and  logical  dispersant  use  decisions,  and 
Mil  enable  the  decision  maker  to  document  his 
iecision.  (See  also  W90-02334)  (Lantz-PTT) 
W90-02346 


MSPERSANT  USE  CONSIDERATIONS. 

-oast    Guard,    Washington,    DC.    Pollution    Re- 
sponse Branch. 
A.  L.  Lavache. 

JJ:0'I  Dispersants:  New  Ecological  Approaches. 
>tP  1018.  American  Society  for  Testing  and  Ma- 
enals,  Philadelphia,  PA.  1989.  p  135-143,  2  fig,  1 

descriptors:  'Oil  dispersants,  *Governmental 
nterrelations,  'Dispersants,  *Water  pollution  treat- 
nent,    'Cleanup    operations,    'Decision    making 


Standards,    Interagency    cooperation,    Oil    spills, 
Management  planning. 

The  development  of  dispersant  use  guidelines  and 
decision  making  criteria  are  complex  interagency 
activities.  The  use  of  dispersants  as  an  oil  spill 
response  option  in  United  States'  water  occurs  as 
the  result  of  a  decision  process  established  by  the 
National  Contingency  Plan  (NCP),  a  federal  regu- 
lation. The  NCP  requires  a  recommendation  from 
the  federal  predesignated  On-Scene  Coordinator 
(OSC)  to  the  US  EPA  representative  to  the  Re- 
gional Response  Team  (RRT).  The  recommenda- 
tion is  simultaneously  made  to  the  State  RRT 
representative(s)  whenever  state(s')  waters  are  af- 
fected. The  approval  necessary  for  dispersant  use  is 
concurrence  with  the  OSC's  recommendation  by 
the  EPA  RRT  representative  and,  as  appropriate, 
the  State  RRT  representative(s).  The  US  Depart- 
ment of  Commerce  (DOC)  and  the  Interior  (DOI) 
have  related  authorities  and  are  also  RRT  member 
agencies.  The  NCP  recommends  that  EPA  and 
state  RRT  representatives  consult  with  their  DOC 
and  DOI  counterparts,  as  appropriate,  during  the 
decision  process.  Such  consultation  may  become 
mandatory  following  a  pending  revision  of  the 
NCP,  and  where  federal  trusteeship  interests  are 
involved.  Factors  that  influence  the  decision  to  use 
dispersants  are:  (1)  the  availability  of  an  adequate 
supply,  personnel,  and  equipment;  (2)  An  accepta- 
ble monitoring  plan;  and  (3)  Training  opportunities 
to  serve  the  needs  of  the  parties  involved  in  the 
planning  and  applications  process.  (See  also  W90- 
02334)  (Author's  abstract) 
W90-02347 


OIL  DISPERSANT  GUIDELINES:  ALASKA. 

National  Ocean  Service,  Rockville,  MD. 
C.-A.  Manen,  P.  S.  O'Brien,  B.  Hahn,  H.  Metsker, 
and  L.  B.  Fox. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  144-151,  3  fig  6 
ref. 

Descriptors:  'Water  pollution  treatment,  'Oil  dis- 
persants, 'Dispersants,  'Cleanup  operations, 
'Alaska,  'Oil  spills,  Alaska,  Marine  environment, 
Chemical  treatment,  Classification,  Cook  Inlet, 
Alaska  Regional  Response  Team. 

The  Alaska  Regional  Response  Team  (RRT)  is  in 
the  process  of  developing  preconsultation  and  pre- 
approval  plans  allowing  for  the  limited  use  of 
dispersants  on  oil  spills  in  Alaskan  marine  waters. 
'General  Alaska  Dispersant  Use  Criteria'  briefly 
reviews  the  present  data  for  the  use  of  dispersants 
in  Alaskan  coastal  waters.  This  system  is  being 
applied  to  Alaskan  areas  in  a  site-specific  and  re- 
source-specific manner.  The  general  criteria  and 
the  application  of  the  classification  system  to  Cook 
Inlet  have  been  subjected  to  public  comment  from 
the  oil  and  fishing  industry,  approved  by  the  RRT, 
subjected  to  public  comment  from  the  oil  and 
fishing  industry,  approved  by  the  RRT,  and  incor- 
porated into  the  Alaska  Regional  Contingency 
Plan.  At  present,  this  classification  system  is  being 
used  to  develop  dispersant  use  guidelines  for 
Prince  William  Sound,  a  much  different  regime, 
both  physically  and  biologically,  from  Cook  Inlet 
(See  also  W90-02334)  (Author's  abstract) 
W90-02348 


LETTERS  OF  AGREEMENT  FOR  THE  USE  OF 
DISPERSANTS. 

Coast  Guard  District  (7th),  Miami,  FL.   Marine 
Environmental  Protection  Branch. 
T.  E.  Hart. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  152-156. 

Descriptors:  'Water  pollution  treatment,  'Oil  dis- 
persants, 'Regulations,  'Dispersants,  'Cleanup  op- 
erations, 'Oil  spills,  Alternative  planning,  Govern- 
mental interrelations,  Interagency  cooperation, 
Management  planning. 

Subpart  H  to  the  National  Oil  and  Hazardous 
Substances  Pollution  Contingency  Plan  (NCP)  au- 
thorizes the  On-Scene  Coordinator  (OSC)  to  use 
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dispersants  on  oil  discharges  if  certain  conditions 
have  been  met.  Primary  among  these  is  the  require- 
ment that  the  US  EPA  representative  to  the  Re- 
gional Response  Team  (RRT)  and  the  affected 
state  concur  regarding  dispersant  use.  However, 
obtaining  concurrence  after  a  spill  can  be  so  time- 
consuming  that  optimal  dispersant  use  is  no  longer 
possible.  Since  the  effectiveness  of  dispersants  is 
time-critical,  the  sooner  that  concurrence  can  be 
obtained  and  the  dispersant  applied,  the  more  ef- 
fective such  application  should  be.  One  way  to 
expedite  the  decision  making  process  is  in  agree- 
ments that  pre-authorize  the  OSC  to  use  disper- 
sants. The  NCP  encourages  RRTs  to  plan  for  such 
use  and  to  have  pre-authorizations  in  place.  The 
Region  IV  RRT  has  developed  an  agreement  for 
the  use  of  dispersants  in  Florida.  Two  similar 
agreements  have  been  developed  by  the  Caribbean 
RRT  for  Puerto  Rico  and  the  US  Virgin  Islands. 
While  none  of  these  agreements  allows  the  unre- 
stricted use  of  dispersants,  each  specifies  areas 
where  the  OSC  can  use  dispersants  and  areas 
where  dispersants  cannot  be  used  without  further 
discussion  with  the  EPA  and  the  state.  The  Carib- 
bean RRT  has  also  included  provisions  in  the 
agreements  for  a  monitoring  strategy  to  assess  the 
effectiveness  of  dispersants  when  they  are  used. 
The  key  to  an  effective  and  successful  response  is 
having  an  organization  and  contingency  plan  in 
place.  Such  arrangements  are  an  integral  part  of 
the  Region  IV  and  Caribbean  RRTs'  contingency 
plans  and  will  result  in  a  more  timely  and  informed 
decision  on  whether  dispersants  will  be  used  (See 
also  W90-02334)  (Author's  abstract) 
W90-02349 


FIELD  MEASUREMENT  OF  EFFECTIVENESS- 
HISTORICAL  REVIEW  AND  EXAMINATION 
OF  ANALYTICAL  METHODS. 

Environment  Canada,  Ottawa  (Ontario).  Environ- 
mental Emergencies  Technology  Div. 
M.  F.  Fingas. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  157-178  7  fig  3 
tab,  44  ref.  s' 

Descriptors:  'Oil  dispersants,  'Dispersants,  'Field 
tests,  'Water  pollution  treatment,  'Oil  spills, 
'Cleanup  operations,  History,  Oil  pollution,  Eval- 
uation, Statistical  analysis. 

Data  are  provided  on  106  separate  offshore  experi- 
mental spills  to  determine  dispersant  field  effective- 
ness.  Effectiveness  ratings  for  25  of  these  spills 
were   assigned   by   the  experimenters;   they   vary 
from  0  to   100%  and  have  an  average  of  33%. 
Measurement   techniques   used   for   these   experi- 
ments include:  subsurface  measurements  to  deter- 
mine oil  in  the  water  column,  surface  sampling  to 
determine    oil    remaining,    dispersant    application 
amount   or   distribution,   and   the   use   of  remote 
sensing  to  observe  visually  the  results  or  to  quanti- 
fy the  area  of  surface  oil.  Existing  means  of  detec- 
tion and  quantification  appear  to  be  effective.  The 
mathematical  relationships  used  to  provide  the  in- 
tegrated amount  of  oil  in  the  water  column  are  also 
examined.  It  is  shown  by  simulation  that  effective- 
ness claimed  is  highly  sensitive  to  both  assumptions 
and   mathematical   treatment.   Historical  data  are 
used  to  show  that  effectiveness  values  can  vary 
over   an   order   of  magnitude   depending   on   the 
algorithm   used.   A   number  of  phenomena  have 
been  observed  at  spill  sites.  Herding  of  oil  occurs 
immediately  after  dispersant  application  and  has 
sometimes  been  misinterpreted  as  dispersion.  Ex- 
aminations of  spills  where  slicks  were  monitored 
for  longer  than  3  hr  show  that  extensive  resurfac- 
ing  of  oil   occurred.   Resurfacing   is  particularly 
problematic  because,   depending  on   current   and 
wind,  resurfacing  may  occur  outside  slick  bound- 
aries. When  this  occurs,  resurfaced  oil  is  not  in- 
cluded in  subsequent  calculations,  and  consequent- 
ly, effectiveness  is  overestimated.  Field  effective- 
ness cannot  be  reliably  determined  by  using  only 
measurements  of  oil   in   the  water  column.   The 
distribution   of  oil   in   the   water   column   is   not 
known  nor  does  it  necessarily  bear  a  relationship  to 
surface  slick  boundaries.  Furthermore,  in  the  initial 
hours-perhaps  as  many  as  7-the  oil  concentration 
in  the  water  column  may  be  transitory  as  signifi- 
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cant  amounts  of  oil  resurface.  Remote  sensing  over 
a  long-term  such  as  two  or  three  days  is  suggested 
as  the  primary  technique  for  monitoring  experi- 
mental spills  and  for  attempting  to  establish  a  mass 
balance.  (See  also  W90-02334)  (Lantz-PTT) 
W90-02350 


NEW  PAIR  OF  EYES  II:  LOOKING  AT  DIS- 
PERSANTS  FROM  A  DIFFERENT  POINT  OF 
VIEW. 

Illinois  Chemical  Corp.,  Highland  Park,  IL. 
W.  B.  Katz. 

IN.  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  179-193,  11  fig,  4 
tab,  12ref. 

Descriptors:  *Oil  dispersants,  *  Dispersants, 
"Cleanup  operations,  'Oil  spills,  *Water  pollution 
treatment,  Chemical  treatment,  Physical  treatment. 

Those  concerned  with  managing  oil  spills  have 
been  struggling  for  the  past  15  to  20  years  to 
improve  the  application  and  effectiveness  of  dis- 
persants. Progress  has  been  slow  and  uneven,  espe- 
cially in  the  United  States  where  the  attitude  of 
regulatory  agencies  has  been  to  downplay  the  use 
of  dispersants.  A  different  approach  to  the  problem 
of  dispersing  oil,  using  some  new  methods  for 
dispersing  oil  spills  includes:  (1)  low  toxicity  chem- 
ical agents;  (2)  mechanical  energy  sources-air 
cushion  vehicle  air  streams,  gas  turbine  exhaust, 
vertical  take-off  and  landing  aircraft  exhaust,  heli- 
copter downdraft,  air  blowers,  and  homogenizers; 
(3)  improved  application  equipment— large  helicop- 
ters, hydrofoils,  and  submarines;  (4)  chemical  treat- 
ment-in  situ  reactions  and  in  situ  additions;  and  (5) 
equipment  cleaning.  (See  also  W90-02334)  (Lantz- 
PTT) 
W90-02351 


MEASUREMENTS  ON  NATURAL  DISPER- 
SION. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  A.  L.  Delvigne. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  194-206,  9  fig,  13 
ref. 

Descriptors:  *Oil  dispersants,  *Dispersants,  *Water 
pollution  treatment,  *Path  of  pollutants,  *Fate  of 
pollutants,  "Oil  spills,  Waves,  Turbulent  flow, 
Mathematical  studies,  Oil  pollution,  Salinity,  Tem- 
perature. 

In  the  case  of  an  oil  spill,  knowledge  is  needed 
concerning  the  natural  dispersion  behavior  of  oil  in 
a  particular  situation  for  decision  making  with 
respect  to  the  application  of  chemical  dispersants. 
Small-scale  and  full-scale  laboratory  measurements 
were  performed  on  the  natural  dispersion  rate  Q, 
droplet  size  distribution  d  sub  o(f),  and  intrusion 
depth  z,  for  a  surface  oil  slick  broken  up  by  break- 
ing waves  and  the  breakup  of  submerged  oil  (sub- 
merged spill)  in  a  turbulent  ambience.  Empirical 
relations  were  derived  for  Q,  d  sub  o(f),  and  z,  as  a 
function  of  oil  type,  weathering  state,  oil  layer 
thickness,  breaking  wave  energy,  temperature,  and 
water  salinity.  (See  also  W90-02334)  (Author's  ab- 
stract) 
W90-02352 


LABORATORY  STUDIES  ON  OIL  SPILL  DIS- 
PERSANTS. 

Environment  Canada,  Ottawa  (Ontario).  Environ- 
mental Emergencies  Technology  Div. 
M.  F.  Fingas,  V.  M.  Dufort,  K.  A.  Hughes,  M.  A. 
Bobra,  and  L.  V.  Duggan. 

IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  207-219,  44  fig,  8 
tab,  23  ref,  append. 

Descriptors:  "Oil  spills,  'Water  pollution  treat- 
ment, 'Oil  dispersants,  'Dispersants,  'Cleanup  op- 
erations, Laboratory  studies,  Statistical  analysis, 
Evaluation,  Comparison  studies,  Laboratory  equip- 
ment. 


Laboratory  tests  of  Oil  spill  dispersant  effectiveness 
are  used  around  the  world  to  select  dispersants  for 
application  to  specific  oils  I  hese  tests  are  pre- 
sumed, by  some,  to  represent  real  sea  conditions 
and  to  provide  the  user  with  a  result  that  is  repre- 
sentative if  not  identical  to  a  real  dispersant  appli- 
cation at  sea.  At  this  time,  the  two  most  widely 
used  tests  are  the  Mackay  test,  and  the  Labofina 
test.  The  Mackay  test  employs  a  high  velocity  air 
stream  to  energize  6  L  of  water,  whereas  the 
I.abofina  test  uses  rotation  of  a  separatory  funnel 
with  250  mL  of  water.  Both  tests  apply  a  large 
amount  of  energy  to  the  oil/water  system.  Test 
results  from  these  apparatuses  with  those  from  two 
lesser  known  devices,  the  oscillating  hoop  and  the 
swirling  flask  were  compared.  Both  devices  are 
relatively  new,  and  protocols  for  their  use  have  not 
been  finalized.  The  oscillating  hoop  apparatus  uses 
a  hoop  which  is  moved  up  and  down  at  the  water 
surface.  The  concentric  waves  serve  both  to  ener- 
gize the  oil  in  the  hoop  and  to  contain  it.  Thirty- 
five  L  of  water  are  used  in  this  test.  The  swirling 
flask  test  makes  use  of  a  125-mL  Erlenmeyer  flask 
The  flask  is  rotated  using  a  standard  chemical/ 
biological  shaker  to  produce  a  swirling  motion  in 
the  contents.  A  total  of  121  oil/dispersant  combi- 
nations were  tested  in  the  4  apparatuses.  The  cor- 
relation of  numeric  values  between  the  Mackay, 
Labofina,  oscillating  hoop,  and  swirling  flask  is 
low  The  correlation  of  effectiveness  ranking  is 
also  poor.  Results  show  that  all  the  high  energy 
tests  (the  Mackay,  the  Labofina  and  the  oscillating 
hoop)  produce  unique  dispersant  effectiveness  re- 
sults and  those  correlate  poorly  with  the  physical 
properties  of  the  oil.  (See  also  W90-02334)  (Lantz- 
PTT) 
W90-02353 


DESIGN  AND  EVALUATION  OF  A  LARGE 
BOAT-MOUNTED  DISPERSANT  SPRAYING 
SYSTEM  AND  ITS  INTEGRATION  WITH 
OTHER  APPLICATION  EQUIPMENT. 

Clean  Seas,  Carpinteria,  CA. 
L.  A.  Onstad,  and  G.  P.  Lindblom. 
IN:  Oil  Dispersants:  New  Ecological  Approaches. 
STP  1018.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  1989.  p  220-228.  4  fig,  4 
tab,  2  ref. 

Descriptors:  'Water  pollution  treatment,  'Oil 
spills,  'Oil  dispersants,  'Dispersants,  'Mechanical 
equipment,  'Cleanup  operations,  Evaluation,  Per- 
formance evaluation,  Spraying,  Design  standards. 

Oil  spill  response  groups  have  recognized  that  it  is 
essential  to  have  the  ability  to  apply  dispersants 
properly  when  they  are  needed.  Some  of  these 
organizations  have  developed  unique  application 
equipment  as  part  of  their  total  capability.  Two 
California  industry  cooperatives  have  designed  dis- 
persant spray  systems  that  are  attached  to  existing 
advancing  recovery  devices,  thus  providing  the 
largest  spray  systems  yet  developed  for  any  surface 
vessels.  Detailed  calibration  of  the  systems  has 
been  done  and  has  provided  tables  and  charts 
which  can  be  used  by  both  management  and  opera- 
tors for  direction  of  dispersant  application  pro- 
grams. Close  control  of  dispersant  dosage  is  a 
requirement  for  successful  dispersant  application 
and  also  for  accurate  documentation  for  regulatory 
authorities.  The  calibration  work  reported  here  has 
also  shown  the  variability  that  can  be  found  in 
very  similar  systems  and  indicated  the  need  for 
careful  evaluation  of  educator  performance,  as 
well  as  the  value  of  use  of  accurate  metering 
pumps  for  dispersant,  whether  used  diluted  or  un- 
diluted. (See  also  W90-02334)  (Author's  abstract) 
W90-02354 


TROPICAL    OIL    POLLUTION     INVESTIGA- 
TIONS   IN    COASTAL   SYSTEMS    (TROPICS): 
THE  EFFECTS  OF  UNTREATED  AND  CHEMI- 
CALLY DISPERSED  PRUDHOE  BAY  CRUDE 
OIL   ON   MANGROVES,   SEAGRASSES,   AND 
CORALS  IN  PANAMA. 
RPI  International,  Inc.,  Columbia,  SC. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02355 


DISPERSED    OIL    EFFECTS    ON    TROPICAL 
NEARSHORE  ECOSYSTEMS. 


Greater     Caribbean     Energy     and     Environment 

Foundation,  Miami.  I  i 

I  or  primary  bibliographic  entry  see  Field  5C. 

W90-02356 


USING  THE  HAZARD  MITIGATION  PROC- 
ESS TO  IDENTIFY  INTERACTIVE  HAZARD 
LOCATIONS  IN  BASK  FLOODPLAINS. 

Washington  State  Dept  of  Ecology,  Olympia 
'  imary  bibliographic  entry  see  Field  6A. 
W90-02384 


URBAN  RUNOFF-SWEDISH  EXPERIEN4  I 

National  Swedish  Environment  Protection  Board. 

Solna. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-02413 


CONCENTRATION  LIMITS  FROM  A  TECHNI- 
CAL STANDPOINT. 

K-konsult,  Stockholm  (Sweden). 

For   primary   bibliographic   entry   see   Field   5D. 

W90-02417 


LIMIT  VALUES  IN  SPECIAL  AGREEMENTS 
BETWEEN  FACTORIES  AND  SEWAGE 
WORKS. 

Helsinki  Metropolitan  Area  Water  Co.  (Finland). 
For  primary  bibliographic  entry  see  Field  5D. 
W90-02418 


CONDITIONS  FOR  INDUSTRIAL  EFFLUENT 
DISCHARGES  TO  THE  MUNICIPAL  SEWER- 
AGE SYSTEM. 

State  Commission  for  Hydrometeorology  Environ- 
ment Control,  Institute  of  Applied  Geophysics, 
Baltic  Branch,  Jarvevana  tee  5  SU-200001.  Tallinn, 
Estonia,  USSR. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-02419 


KARST  HYDROGEOLOGY  AND  KARST  ENVI- 
RONMENT PROTECTION. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02444 


GROUNDWATER  QUALITY  MONITORING 
AS  A  TOOL  OF  GROUNDWATER  RE- 
SOURCES PROTECTION. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02453 


KARST  ENVIRONMENT  PROTECTION  IN 
NORWAY. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 
S.E.  Lauritzen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  109- 
114.  2  fig,  9  ref. 

Descriptors:  'Water  pollution  prevention,  'Karst, 
'Environmental  protection,  'Norway,  'Water  re- 
sources development,  Caves,  Management  plan- 
ning. 

The  formation  of  karst  is  due  to  delicate  equilibri- 
um processes  of  hydrochemical  and  biological 
nature  which  are  easily  disturbed  by  man.  The  lack 
of  filtration  effects  in  karst  conduit  and  fissure 
aquifers  make  them  extremely  vulnerable  to  pollu- 
tion. Hence,  karst  landforms  need  protection  and 
management,  which  is  dependent  on  evaluation 
and  a  consistent  strategy.  Norway  has  a  relatively 
modest  amount  of  karst,  but  of  an  exotic  quality. 
Therefore,  a  national  program  for  karst  registra- 
tion and  evaluation  was  developed.  Three  catego- 
ries of  value  were  used:  scientific  value,  aesthetic 
recreation  value  and  physical  recreation  value.  The 
combination  of  these  criteria  gave  rise  to  three 
categories  of  objects:  research  and  reference  ob- 
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jects,  teaching  and  tourist  objects  and  sporting 
objects.  Gating  is  the  ultimate  protection  strategy 
of  cave  localities,  and  may  be  the  only  one  which 
effectively  prevents  vandalism  over  time.  (See  also 
W90-02444)  (Author's  abstract) 
W90-02455 


KARST  ENVIRONMENT  OF  GUIYANG  CITY- 
ITS  MANAGEMENT  AND  PROTECTION. 

The  NO.  1  Hydrogeology  and  Engineering  Geolo- 
gy Party  of  Guizhou,  Guiyang,  China. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-02460 


PROTECTION  OF  HIGHLY  PERMEABLE 
AQUIFERS  AGAINST  CONTAMINATION  BY 
XENOBIOTICS. 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
K.  Milde,  G.  Milde,  B.  Ahlsdorf,  N.  Litz,  and  U. 
Muller-Wegener. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  194- 
201.  8  fig,  Href. 

Descriptors:  *Water  pollution  prevention,  'Pesti- 
cides,  'Groundwater  pollution,  *Nonpoint  pollu- 
tion sources,  'Herbicides,  *Karst  hydrology,  Envi- 
ronmental effects,  Aquifer  management. 

In  modern  societies,  xenobiotics  are  of  such  wide- 
spread use  that  the  quality  of  groundwater  in  vul- 
nerable aquifers  is  highly  endangered.  To  show 
how  protective  measures  against  nonpoint  sources 
may  protect  groundwater  supplies,  the  agricultural 
use  of  an  important  herbicide  (atrazine)  in  vulnera- 
ble Malm  karst  and  Pleistocene  outwash  sand  re- 
gions was  investigated.  The  results  of  the  study 
permit  the  following  protective  measures  to  be 
recommended:  (1)  In  the  drainage  area  of  highly 
vulnerable  karst  aquifers,  atrazine  and  substances 
similarly  endangering  groundwater  must  not  be 
used.  (2)  In  areas  of  highly  vulnerable  sand 
aquifers  the  area  treated  with  atrazine  should  not 
exceed  15%  of  the  recharge  region.  (See  also  W90- 
02444)  (Author's  abstract) 
W90-02465 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

ENVIRONMENTAL  IMPACT  ASSESSMENT 
OF  YANGTZE  VALLEY  PROJECTS. 

Yangtze    Water    Resources    Protection    Bureau, 

Wuhan  (China). 

For   primary  bibliographic   entry   see   Field   6G. 

W90-02041 


ASSESSMENT  OF  RESEARCH  ON  NATURAL 
HAZARDS. 

Colorado  Univ.,  Boulder.  Inst,  of  Behavioral  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  6F. 
W9O-02295 


SEWAGE  TREATMENT  STRATEGY  FOR  THE 
COLWYN  AND  ABERCONWY  AREAS -AN  AP- 
PRAISAL OF  OPTIONS. 

Welsh  Water  Authority,  Powys. 

For  primary   bibliographic   entry   see   Field   5D. 

W90-02327 


THANET  SEWAGE  DISPOSAL  INVESTIGA- 
TION AND  THE  COMPARISON  OF  JOINT 
AND  LOCAL  SOLUTIONS. 

Southern  Water  Authority,  Worthing  (England). 
For  primary  bibliographic  entry  see  Field  5D 
W90-02328 


ECONOMIC      ASSESSMENT      OF      INLAND 
TREATMENT    AND    MARINE    TREATMENT 


OPTIONS    FOR    WEYMOUTH    AND    PORT- 
LAND. 

Wessex  Water  Authority,  Bristol  (England). 

For   primary   bibliographic   entry   see   Field    5D. 

W90-02329 


SEWAGE    SLUDGE    TO    SEA-THE    THAMES 
WATER  APPROACH. 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W90-02330 


USE  OF  A  COMPUTERIZED  SPILL  RE- 
SPONSE TOOL  FOR  EMERGENCY  RE- 
SPONSE, PERSONNEL  TRAINING,  AND  CON- 
TINGENCY PLANNING. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02342 


COMPUTER-ASSISTED  PLANNING  SYSTEM 
FOR  OIL  SPILL  RESPONSE  CHEMICAL  AP- 
PLICATIONS. 

Alaska  Clean  Seas,  Anchorage. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02344 


APPROACHES  TO  PLANNING  FOR  DISPERS- 
ANT  USE  IN  OIL  SPILL  RESPONSE. 

Environmental  Sciences,  Los  Angeles,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02345 


PLANNING  FOR  DISPERSANT  USE. 

Shell  Oil  Co.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-02346 


NOT  ALL  FLOODS  ARE  CREATED  EQUAL: 
TOWARD  A  COMPREHENSIVE  ASSESSMENT 
OF  FLASH  FLOODS  IN  THE  UNITED  STATES. 

Colorado  Univ.,  Colorado  Springs. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02383 


USING  THE  HAZARD  MITIGATION  PROC- 
ESS TO  IDENTIFY  INTERACTIVE  HAZARD 
LOCATIONS  IN  BASE  FLOODPLAINS. 

Washington  State  Dept.  of  Ecology,  Olympia. 
T.  D'Acci. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  144-148. 

Descriptors:  *Flood  plain  management,  'Hazard- 
ous materials,  'Government  supports,  'Cleanup 
operations,  'Water  pollution  control,  'Water  pol- 
lution prevention,  Water  pollution  sources,  Gov- 
ernmental interrelations,  Flood  protection,  Flood 
damage,  Contamination,  Communication,  Disas- 
ters, Fuel,  Washington. 

Major  flooding  within  the  Chehalis  River  Basin, 
Washington,  occurs  during  the  winter  monsoon 
from  November  through  March.  Flooding  is  the 
result  of  heavy  rainfall  augmented  by  snowmelt. 
Many  industries  related  to  wood  products  have 
located  in  the  county  seat,  Chehalis,  such  as  the 
American  Crossarm  Company,  which  manufac- 
tures a  preservative  mixture  of  diesel  oil  and  pen- 
tachlorophenol,  commonly  called  Penta.  In  1986, 
after  days  of  intense  rain  and  warming  tempera- 
tures across  western  Washington,  floodwaters 
swept  into  the  American  Crossarm  facility  and 
displaced  much  of  the  stored  Penta.  Four  square 
blocks  of  the  city  of  Chehalis  were  inundated  by 
the  contaminated  water.  The  Department  of  Ecol- 
ogy and  the  local  government  responded  initially; 
as  the  complexity  of  the  spill  was  realized,  EPA 
staff  and  the  Coast  Guard  were  brought  in.  The 
cleanup  was  thorough  and  effective.  In  the  after- 
math of  the  flooding,  some  immediate  conclusions 
were  apparent.  Internal  communication  in  the  De- 
partment of  Ecology  must  be  improved.  It  is  im- 
perative to  recognize  and  evaluate  the  links  be- 
tween   interactive    hazards    before    the    disaster 
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occurs.  Recommendations  produced  by  the  clean- 
up team  were:  (1)  that  the  FEMA-EPA  Oil  and 
Hazardous  Material  Spill  Contingency  Plan  be  re- 
vised, and  (2)  implementation  of  a  pilot  project 
designed  to  identify  hazardous  materials  locations 
subject  to  base  flooding.  Using  technical  assistance, 
site-by-site  triage  process  would  identify  the  sites 
most  subject  to  an  interactive  threat.  Site-specific 
flood  fighting  plans  would  be  developed  in  con- 
junction with  the  concerned  businesses.  (See  also 
W90-02368)  (Fish-PTT) 
W90-02384 


FLOOD  DEPTH  AS  A  CRITERION  FOR  CON- 
TROLLING FLOODPLAIN  DEVELOPMENT. 

Dewberry  and  Davis,  Fairfax,  VA. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02390 


FLOODPLAIN  MANAGEMENT  THROUGH 
THE  COMMUNITY  PLANNING  PROCESS  IN 
SAN  DIEGO  COUNTY. 

San  Diego  County  Dept.  of  Planning  and  Land 

Use,  CA. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02394 


APPLICATION  OF  FREQUENCY  AND  RISK 
IN  WATER  RESOURCES:  PROCEEDINGS  OF 
THE  INTERNATIONAL  SYMPOSIUM  ON 
FLOOD  FREQUENCY  AND  RISK  ANALYSES, 
14-17  MAY  1986,  LOUISIANA  STATE  UNIVER- 
SITY, BATON  ROUGE,  U.S.A. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02507 


APPLICATION  OF  PROBABLE  MAXIMUM 
FLOOD  ESTIMATES  TO  THE  DESIGN  OF 
WATER  RESOURCE  DEVELOPMENT 

PROJECTS. 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02509 


DEVELOPMENT  OF  DESIGN  PROCEDURES 
FOR  EXTREME  FLOODS  IN  AUSTRALIA. 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02512 


DESIGN  FLOODS  FOR  CANAFISTO  DAM. 

Integral  S.A.,  Medellin  (Colombia). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02513 


EXPERIENCES  OF  DESIGN  FLOOD  OF  RES- 
ERVOIRS IN  MEDIUM  AND  SMALL  BASINS 
BY  THE  METHOD  OF  DESIGN  STORM. 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02514 


ESTIMATION  OF  DESIGN  FLOOD. 

I  and  P  (WB)  Dn.  II,  IDUP,  Roorkee,  UP,  India. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02515 


DESIGN  FLOOD  ESTIMATION  FOR  NAR- 
MADA  SAGAR  PROJECT  USING  PARTIAL 
DURATION  SERIES  -  A  CASE  STUDY. 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02516 


DESIGN  FLOOD  COMPUTATION  WITH  LIM- 
ITED DATA  -  CASE  STUDY  OF  A  RESERVOIR 
IN  SUBERNREKHA  RIVER  BASIN. 

Bihar  Coll.  of  Engineering,  Patna  (India).  Dept.  of 

Civil  Engineeering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02517 
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REVIEW  OF  ADVANCES  IN  RISK  AND  RELI- 
ABILITY ANALYSIS  FOR  HYDRAULIC 
STRUCTURES. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02526 


PROJECT  RISK  CONSIDERING  SAMPLING 
UNCERTAINTIES  AND  A  FINITE  PROJECT 
OPERATION  PERIOD. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02530 


OPTIMAL  PLANNING  OF  FLOOD  CONTROL 
SYSTEMS  BASED  ON  RISK  ANALYSES  OF 
FLOOD  INUNDATION. 

Gifu  Univ.  (Japan).   Dept.  of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02531 


FLOOD  HAZARD  ASSESSMENT  ON  ALLUVI- 
AL FANS:  AN  EXAMINATION  OF  THE  METH- 
ODOLOGY. 

Nevada  Univ.,  Las  Vegas.  Center  for  Water  Re- 
sources Research. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02534 

6B.  Evaluation  Process 


RESOURCE  POLICY  IN  THE  EVERGLADES 
AGRICULTURAL  AREA:  A  HISTORICAL  AND 
ECONOMIC  PERSPECTIVE. 

Florida  Univ.,  Gainesville.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-01966 


ECONOMIC  EVALUATION  OF  DISPERSANTS 
TO  COMBAT  OIL  SPILLS. 

Texaco,  Inc.,  Beacon,  NY. 

For   primary   bibliographic   entry   see   Field    5G 

W90-02338 


FIELD  MEASUREMENT  OF  EFFECTIVENESS: 
HISTORICAL  REVIEW  AND  EXAMINATION 
OF  ANALYTICAL  METHODS. 

Environment  Canada,  Ottawa  (Ontario).  Environ- 
mental Emergencies  Technology  Div. 
For   primary   bibliographic   entry   see   Field    5G 
W90-02350 


KISSIMMEE  RIVER:  FLOODPLAIN  HARMO- 
NY IN  RESTORATION. 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-02376 


QUANTITATIVE  ASSESSMENT  OF  THE 
IMPACT  OF  FLOODPLAIN  MANAGEMENT 
STRATEGIES  ON  RESIDENTIAL  DAMAGE. 

New  South  Wales  Dept.  of  Public  Works,  Sydney 
(Australia). 

J.  R.  Bodycott,  and  C.  S.  Joy. 
IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  149-154,  3  fig,  3 
ref. 

Descriptors:  'Flood  plain  management,  'Flood 
damage,  *Flood  plain  zoning,  *Land  development, 
•Community  development,  Tidal  floods,  Govern- 
ment supports,  Policy  making,  Flood  control,  Aus- 
tralia. 

The  government  of  New  South  Wales  (NSW), 
Australia,  continually  assesses  its  policies  and  pro- 
grams to  ensure  that  they  are  effective  and  that  the 
public  receives  value  for  money  spent.  A  study 
was  undertaken  to  quantify  the  effectiveness  of 
flood  plain  development  strategies  in  the  coastal 


flood  plains  of  NSW,  where  flood  plain  manage- 
ment is  supervised  by  the  Public  Works  Depart- 
ment (PWD).  This  investigation  had  the  following 
objectives:  (1)  to  quantify  current  potential  flood 
damage  on  tidal  flood  plains,  (2)  to  quantify  the 
rate  of  increase  of  potential  damage  over  time,  (3) 
to  identify  factors  that  have  influenced  the  growth 
in  potential  damage,  and  (4)  to  quantify  the  effec- 
tiveness of  government  policies  and  strategies  in 
limiting  the  rate  of  growth  of  damage.  As  part  of 
this  study,  1 1  representative  flood-prone  communi- 
ties on  the  coastal  flood  plains  of  NSW  were 
investigated  in  detail.  Results  are  presented  for 
potential  residential  damage  in  two  towns:  Murwil- 
lumbah  and  Bankstown.  Community  actions  have 
significantly  reduced  flood  damage  potential.  A 
variety  of  factors  influence  the  rate  of  growth  in 
average  annual  potential  flood  damage  to  dwell- 
ings in  the  coastal  flood  plains  of  NSW,  and  affect 
the  rate  of  growth  in  different  ways  in  different 
towns.  The  quantification  of  these  effects  requires 
considerable  effort,  but  provides  an  objective  basis 
for  assessing  the  effectiveness  of  flood  plain  con- 
trol measures.  (See  also  W90-02368)  (Fish-PTT) 
W90-02385 


ANATOMY  OF  LOSSES  TO  STATE  AND 
LOCAL  GOVERNMENT  PROPERTY  FROM 
NATURAL  DISASTERS. 

North  Carolina  Univ.,  Chapel  Hill.  Center  for 
Urban  and  Regional  Studies. 
R.  J.  Burby,  and  J.  D.  Kartez. 
IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.   1988.  p   155-164,   1   tab. 

Descriptors:  'Flood  damage,  'Public  policy, 
♦Economic  impact,  'Government  supports,  'Al- 
ternative planning,  Federal  jurisdiction,  Surveys, 
Hazards,  Disasters,  Economic  aspects,  Floods, 
Hurricanes,  Earthquakes. 

In  1980  the  net  stock  of  fixed  assets  (structures  and 
equipment)  owned  by  state  and  local  governments 
in  the  United  States  totalled  over  $2,034.8  billion. 
Every  year,  however,  state  and  local  governments 
lose  hundreds  of  millions  of  dollars  in  public  prop- 
erty damaged  as  a  result  of  floods,  hurricanes, 
earthquakes,  and  other  natural  disasters.  Newly 
assembled  data  is  used  from  federal  records  and 
survey  research  to  look  more  closely  at  the  nature 
of  those  losses  and  their  implications  for  public 
policy.  Information  is  reported  from  three  sources 
of  data:  Federal  Emergency  Management  Agency 
records  of  losses;  U.S.  Department  of  Transporta- 
tion records  of  losses;  and  data  on  loss  recovery, 
hazard  mitigation,  and  public  officials'  attitudes 
toward  policy  alternatives  obtained  from  mail  sur- 
veys. The  data  suggest  two  courses  of  action.  The 
first  is  to  explore  alternative  policies  for  coping 
with  losses  to  infrastructure  damaged  in  natural 
disasters.  The  second  course  of  action  is  to  assess 
the  potential  for  decreasing  existing  and  future 
losses  to  infrastructure  through  increased  adoption 
of  hazard  mitigation  measures.  (See  also  W90- 
02368)  (Fish-PTT) 
W90-02386 


POST-FLOOD  DAMAGE  ASSESSMENT  AND 
REDUCING  THE  COST  OF  DISASTER. 

Federal  Emergency  Management  Agency,  Wash- 
ington, DC. 
M.  G.  Mahoney. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  165-170. 

Descriptors:  'Governmental  interrelations,  'Flood 
damage,  'Floodproofing,  'Urban  planning,  Struc- 
tural engineering,  Economic  aspects,  Flood  con- 
trol,   Government    supports,    Maintenance,    Con 
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vuiai   ciigiiieenng,   nconomic 
trol,    Government    supports,    Maintenance,    Con- 
"   Utilities,  Structural  engineering,  Levees, 
er.  Flood  protection. 


struction,  vjuiuics,  oiruciurai 
Floodwater,  Flood  protection 


presented,  describing  what  type  of  damage  occurs 
and  why,  and  providing  a  series  of  low 

hat  could  be  pursued  at  the  local  govern- 
ment level  to  reduce  future  structural  flood  losses. 
To  combat  indirect  basement  flooding,  • 
retrofit  the  basement  to  prevent  water  from  enter- 
ing through  openings  and  weak  points  For  new 
construction,  the  solution  to  direct  basemeni  \\</A- 
ing  may  be  to  construct  a  floodproofed  basement. 
The  best  solution  to  prevent  flood  damage  to  base- 
ment utilities  and  external  utilities  is  to  elevate  the 
utilities  above  potential  flood  levels.  There  are  a 
large  number  of  potential  methods  that  could  be 
used  to  reduce  future  flood  damages  to  a  structure 
subject  to  low-level  flooding,  such  as  to  wet  flood- 
proof  the  building,  to  install  mini-structures  (levees 
and  flood  walls)  designed  to  keep  floodwater  away 
from  the  building,  or  using  the  structure's  walls  to 
provide  flood  protection.  There  are  a  number  of 
techniques  that  could  be  utilized  during  the  repair 
of  a  damaged  structure  that  will  go  a  long  way  to 
reducing  that  structure's  susceptibility  to  future 
flood  damages.  These  are  methods  that  could  be 
planned  for  and  encouraged  or  even  required  at 
the  local  or  state  level.  The  benefit  of  such  a 
program  is  that  it  could  be  tailored  to  local  condi- 
tions, making  it  more  practical  for  the  property 
owner  and  more  effective  for  the  community.  (See 
also  W90-02368)  (Fish-PTT) 
W90-02387 


MULTI-OBJECTIVE  DECISION  CRITERIA 
FOR  ASSISTING  LOCAL  OFFICIALS  IN  MITI- 
GATION PLANNING. 

Mitigation  Assistance  Corp.,  Boulder,  CO. 
For  primary  bibliographic  entry  see  Field  6F. 

W90-02392 


REGIONAL  FLOOD  CONTROL  PROJECTS  IN 
HARRIS  COUNTY,  TEXAS. 

Harris  County  Flood  Control  District,  Houston. 

TX. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-02395 


EVALUATION  OF  FINANCIAL  RISK. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02528 


FLOOD  RISK  BIAS  ANALYSED  THROUGH  A 
MULTI-STATE  FLOOD  INSURANCE  MODEL. 

Victoria    Dept.    of  Water    Resources,    Armadale 

(Australia). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02536 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


FINANCING  ALTERNATIVES  FOR  AGRICUL- 
TURAL NONPOINT  SOURCE  POLLUTION 
CONTROL  PROGRAMS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02302 


FROM      HARM'S     WAY:     FLOOD-HAZARD 
MITIGATION  IN  TULSA,  OKLAHOMA. 

Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02396 


There  are  several  relatively  low-cost  steps  that 
could  be  encouraged  or  required  by  officials  at  the 
local  level  at  the  time  that  a  flood-damaged  struc- 
ture is  being  repaired  that  would  help  to  mitigate 
future  flood  damage.  A  series  of  flood  scenarios  is 


6D.  Water  Demand 


TUBEWELL  WATER  CONSUMPTION  AND 
ITS  DETERMINANTS  IN  A  RURAL  AREA  OF 
BANGLADESH. 

International   Centre    for   Diarrheal    Disease   Re- 
search, Dacca  (Bangladesh). 
B.  A.  Hoque,  S.  R.  A.  Huttly,  K.  M.  A.  Aziz,  M. 
Y.  Patwary,  and  R.  G.  Feachem. 
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WATER  RESOURCES  PLANNING— Field  6 
Water  Demand — Group  6D 


loumal  of  Tropical  Medicine  and  Hygiene 
ITMHA9,  Vol.  92,  No.  3,  p  197-202,  1989.  1  fig,  1 
ab,  8  ret". 

Descriptors:  *Water  use,  *Well  water,  "Bangla- 
iesh.  Rural  areas,  Sanitation,  Hygiene 

\s  part  of  the  evaluation  of  a  water  supply,  sanita- 
ion,  and  hygiene  education  project  in  rural  Ban- 
;ladesh,  the  consumption  of  water  from  the  im- 
>roved  supplies  was  estimated  from  an  observa- 
ional  study.  Women  volunteers  observed  and  re- 
:orded  all  water  collection  activities  of  each  group 
if  households  using  a  handpump  over  a  2-day 
•eriod.  Data  from  questionnaire  surveys  on  house- 
lold  characteristics  were  related  to  per  capita  use 
if  water.  The  mean  household  water  consumption 
ate  was  43  L  per  capita  per  day.  Univariate  analy- 
es  showed  that  several  factors  were  significantly 
ssociated  with  water  consumption,  including 
amily  size  and  age  structure,  occupation,  distance 
rom  the  house  to  the  handpump,  the  number  of 
eople  served  by  a  handpump,  and  possession  of 
iixury  items.  Multiple  regression  analysis  showed 
hat  several  factors  remained  associated  with  per 
apita  consumption,  although  their  predictive 
alue  was  low.  This  method  of  data  collection 
nabled  the  quantitative  study  of  a  variable  which 
/ater-supply  projects  strive  to  increase-the 
olume  of  water  used  per  capita  per  day.  The 
roject  was  clearly  successful  in  achieving  high 
ites  of  water  consumption.  However,  despite  a 
igh  handpump  to  population  ratio,  consumption, 
id  vary  widely  between  households  according  to 
:veral  factors.  Consideration  of  these  factors  is  of 
nportance  in  the  planning  and  siting  of  hand- 
umps  in  similar  water-supply  projects,  and  in 
efining  those  households  which  are  to  be  the  main 
irgets  of  associated  health  and  hygiene  education. 
Shidler-PTT) 
/90-01955 


OLE  OF  HYDROPOWER  IN  THE  WORLD'S 
NERGY  SUPPLY. 

„  Goldsmith. 

iternational  Water  Power  and  Dam  Construction 

iVPCDM,   Vol.   41,   No.   9  p   22-24,   September 

)89. 

•escriptors:  *Hydroelectric  power,  *Energy 
mrces,  *Water  resources  development,  *Future 
lanning,  Economic  aspects,  Environmental  ef- 
cts,  Electrical  transmission,  Developing  coun- 
ies. 

ydropower  is  a  non-polluting  renewable  energy 
>urce  with  an  inherently  long  asset  life.  Its  devel- 
pment  requires  three  primary  constraints  to  be 
idressed:  (1)  power  markets  of  the  right  size  and 
ructure  must  be  found  within  feasible  transmis- 
on  distances;  (2)  ecological  and  environmental 
roblems  must  be  overcome;  and  (3)  funding  for 
le  very  considerable  initial  investment  require- 
ents  must  be  secured.  Economy  demands  the 
[ploitation  of  a  hydropower  source  on  the  maxi- 
um  feasible  scale,  and  this  can  mean  that  projects 
vaiting  development  may  be  ahead  of  their  eco- 
stnic  time  because,  for  the  foreseeable  future, 
leir  output  cannot  be  absorbed  by  the  available 
ads.  The  increasing  range,  load-transfer  capabil- 
y,  and  efficiency  of  power  transmission  has  en- 
ded geographically-tied  hydro  plants  to  take  ad- 
uitage  of  power  markets  much  farther  afield, 
nported  hydro  energy  must,  of  course  be  cora- 
rtitive  in  price;  the  benefits  of  bringing  it  from 
rther  away  must  outweigh  any  extra  costs  result- 
g  from  a  different  pattern  of  power  flow  in  the 
:twork.  Environmental  concerns  can  be  greatly 
itigated  by  giving  adequate  information  to  the 
irties  directly  affected,  and  also  to  the  public  at 
rge,  and  by  offering  realistic  compensation  for 
ly  disturbance  caused.  Finding  adequate  funds  for 
ydropower  development  does  not  present  a  major 
>stacle  in  the  industrialized  world.  The  situation 
the  developing  countries  is  materially  different; 
I'dro  schemes  intended  to  form  an  integral  com- 
ment in  a  power-systems  expansion  scheme  are 
)t  necessarily  easy  to  fund,  but  their  economic 
lpact  is  usually  more  directly  measurable,  the 
icertainty  of  adequate  expenditure  recovery  is 
wer  and  the  credit  rating  accorded  to  them  by 
)vernments  and  financing  agencies  is  correspond- 
gly  higher.  (Ence-PTT) 


W90-02127 


THREATS  TO  THE  WORLD'S  WATER. 

International  Council  of  Scientific  Unions,   Paris 

(France). 

J.  W.  Maurits  la  Riviere. 

Scientific  American  SCAMAC,  Vol.  261,  No.  3,  p 

80-94,  1989.  4  ref. 

Descriptors:  *Water  scarcity,  *Water  use,  *Water 
supply,  "Water  quality,  *Water  pollution  sources, 
Water  pollution  effects,  International  agreements, 
Policy  making,  Irrigation  effects,  Groundwater 
mining,  Water  quality  management. 

Water  may  well  be  the  most  precious  resource  the 
earth  provides  to  humankind.  Yet  people  have 
been  remarkably  shortsighted  in  maintaining  natu- 
ral reservoirs  and  safeguarding  water  purity.  There 
is,  in  principle,  enough  water  to  sustain  20  billion 
people.  However,  both  the  world's  population  and 
usable  water  are  unevenly  distributed  making 
water-poor  and  water-rich  countries.  Local  water 
shortages  can  be  solved  by  increasing  the  supply 
by  damming  rivers,  by  'mining'  groundwater,  or 
by  conserving  water  with  more  efficient  irrigation. 
Population,  agricultural,  and  industrial  growth 
contribute  to  the  scarcity  of  water.  Overirrigation 
increases  the  salinity  of  available  water.  Deforest- 
ation and  excessive  logging  increase  the  amount  of 
water  that  reaches  the  floodplain.  The  climatic 
change  resulting  from  greenhouse  warming  could 
increase  the  ratio  of  salt  water  to  fresh  water  on 
the  globe.  The  quality  of  our  water  resources  is 
threatened  by  many  kinds  of  pollution,  both  organ- 
ic waste  and  waste  generated  by  industrial  process- 
es. Pollutants  in  the  air  enter  the  water  cycle. 
Soluble  nitrates  pollute  groundwater  in  areas  of 
intensive  animal  farming.  The  oceans  and  coastal 
wetlands  are  increasingly  endangered.  Manage- 
ment of  water  resources,  of  both  their  quality  and 
quantity,  must  integrate  the  efforts  of  governmen- 
tal and  intergovernmenta  agencies.  Projects  should 
lean  toward  increasing  the  efficiency  of  water  con- 
sumption rather  than  toward  increasing  the  supply 
of  water.  Mining  of  groundwater  should  be  avoid- 
ed at  all  costs.  Prevention  of  pollution  and  the 
restoration  of  bodies  of  water  that  are  already 
polluted  should  gradually  take  precedence  over 
the  development  of  purification  technologies.  Also 
needed  is  more  research  on  the 
hydrosphere.(Ence-PTT) 
W90-02132 


STRATEGIES  FOR  AGRICULTURE. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 

Energy  and  Natural  Resources  Div. 

P.  R.  Crosson,  and  N.  J.  Rosenberg. 

Scientific  American  SCAMAC,  Vol.  261,  No.  3,  p 

128-135,  1989.  5  ref. 

Descriptors:  "Water  allocation,  "Crop  production, 
"Agriculture,  'Irrigation,  *Land  management, 
Farm  management,  Range  management,  Soil  ero- 
sion, Urbanization,  Attitudes. 

As  the  human  population  approaches  a  stable  level, 
the  food  supply  must  expand  in  a  way  that  does 
not  destroy  the  natural  environment.  A  steady 
stream  of  new  technologies  that  minimize  erosion, 
desertification,  salinization  of  the  soil  and  other 
environmental  damage  must  be  introduced.  The 
three  critical  resources  are  land,  water,  and  genetic 
diversity.  Agricultural  land  is  threatened  by  wind 
and  water  erosion,  degradation  of  rangelands  in 
arid,  semiarid,  and  subhuimid  regions,  waterlog- 
ging and  salinization  of  irrigated  lands,  and  the 
conversion  of  rural  land  to  urban  uses.  There  has 
been  a  steady  increase  in  competition  for  water-a 
competition  in  which  agriculture  does  not  fare 
well.  In  parts  of  the  world  water  supplies  are 
threatened  by  the  buildup  of  silt  in  reservoirs.  An 
example  of  sharp  reductions  in  genetic  diversity 
resulting  from  monocropping  occurred  in  the  U.S. 
in  1970  when  corn  production  was  reduced  15 
percent  by  a  fungus  well  matched  to  the  'T-cyto- 
plasm'  that  had  been  incorporated  in  most  of  the 
hybrid  seed  corn.  New  technologies  in  three  cate- 
gories are  particularly  important:  those  that  reduce 
the  environmental  burden  of  pesticides  and  fertiliz- 
ers, those  that  reduce  the  demand  for  irrigation 


water,  and  those  that  continue  to  improve  crop 
production  per  hectare.  If  the  agricultural-research 
establishment  gets  the  support  it  needs,  new  tech- 
nologies will  be  forthcoming.  A  more  difficult  task 
is  to  create  the  policies  and  institutions  that  will 
induce  farmers  to  adopt  the  new  technologies  and 
management  practices.  Finding  the  mechanisms  to 
accomplish  this  is  the  most  important  policy  chal- 
lenge for  the  world's  agricultural 
development. (Ence-PTT) 
W90-02133 


INFLUENCE  OF  HYDROLOGICAL  UNRELIA- 
BILITY ON  WATER  SUPPLY  FROM  RESER- 
VOIRS (DER  EINFLUSS  DER  HYDROLOGIS- 
CHEN  UNSICHERHEIT  AUF  DIE  VERSOR- 
GUNG  DURCH  WASSERKRAFTSPEICHER). 
Universitaet  der  Bundeswehr  Muenchen,  Neubi- 
berg  (Germany,  F.R.).  Inst,  fuer  Wasserwessen. 
G.  Keser. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
82048/GAR.  Price  codes:  E17  in  paper  copy,  A01 
in  microfiche.  1986.  259p,  28  fig,  12  tab,  55  ref. 
English  summary. 

Descriptors:  "Water  supply,  *Water  demand,  "Hy- 
droelectric power,  "Electric  power  production, 
"Reservoir  operation,  "Water  resource  manage- 
ment, Model  studies,  Flow  rates,  Tailwater,  Dam 
effects. 

The  expected  additional  future  electric  power  de- 
mands can  be  met  by  water  reservoirs.  However, 
reservoir  planning  does  not  generally  include  reli- 
able data  on  prospective  flow  conditions.  Tail- 
water  flow  simulation  models  forecasting  future 
flow  conditions  can  provide  the  basis  for  the  plan- 
ning of  reservoirs  in  accordance  with  reasonable 
water  resources  policies.  The  forecast  flows  pro- 
vide the  input  values  in  a  functional  model  simulat- 
ing the  operational  processes  in  water  reservoirs. 
These  analyses  are  limited  to  large-scale  hydro- 
electric and  pumped  storage  reservoirs.  They  can 
also  be  used  to  represent  hydrologic  information 
and  to  a  forecast  water  demand.  (Author's  ab- 
stract) 
W90-02272 


INNOVATION  AND  ENVIRONMENTAL  PRO- 
TECTION IN  PLANTS  OF  THE  TEXTILE  FIN- 
ISHING INDUSTRY:  RESULTS  OF  A  POSTAL 
INQUIRY  (INNOVATION  UND  UMWELTS- 
CHUTZ  IN  BETRIEBEND  DER  TEXTILVER- 
EDLUNGSINDUSTRIE:  ERGEBNISSE  EINER 
POSTALISCHEN  BEFRAGUNG). 
C.  Maas. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  TIB/B87- 
81635/GAR.  Price  codes:  E09  in  paper  copy,  A01 
in  microfiche.  1987.  51p,  35  tab,  10  ref.  English 
summary. 

Descriptors:  "Water  use,  "Industrial  plants,  "Tex- 
tile mill  wastes,  "West  Germany,  "Environmental 
effects,  Resources  management,  Economic  aspects, 
Regulations,  Surveys. 

A  postal  survey  of  West-German  textile  finishing 
plants  show  that  innovations  in  the  textile  finishing 
industry  are  mostly  directed  toward  automation 
and  reduction  in  water,  energy,  and  chemical  use. 
Innovations  primarily  directed  towards  economic 
aspects  have  contributed  to  a  reduction  of  water 
discharge  because  these  emissions  result  from  an 
inefficient  use  of  resources.  Water  costs  are  low  in 
establishments  with  wells  of  their  own;  therefore, 
they  have  a  much  lower  incentive  for  reduction  of 
water  use  compared  to  plants  that  have  to  buy 
water  from  water  suppliers.  Regulations  have 
forced  half  of  the  plants  responding  to  limit  their 
waste  water  discharge.  Twenty  percent  were  in 
violation  of  air  pollution  regulations;  10%  had  to 
reduce  their  noise  level  at  night.  Regulations  have 
not  had  a  strong  influence  on  the  development 
and/or  adoption  of  more  efficient  environmental 
solutions,  but  business  innovations  have  decreased 
emissions  in  the  textile  finishing  industry  as  a  side 
effect.  (Author's  abstract) 
W90-02284 
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Group  6D — Water  Demand 

ASSESSMENT  AND  DEVELOPMENT-MAN- 
AGEMENT PA1TERNS  OE  KARST  WATER 
RESOURCES  IN  CHINA. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Bureau  of  Hydrogeology  and  Engi- 
neering Geology. 
Z.  Wang. 

IN:  Karsl  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  47-57.  2 
fig,  1  tab,  4  ref. 

Descriptors:  "China,  'Karst  hydrology,  *Water  re- 
sources development,  *  Karst,  Geological  surveys, 
Water  pollution  control,  Water  demand. 

China  is  abundant  in  karst  water  resources.  The 
karst  water  system  in  northern  China  is  character- 
ized by  continual  regulation  of  the  water  resources 
and  a  large,  stable  quantity  during  the  spring  out- 
flow. The  development-management  pattern  is  of 
four  types:  (1)  water  diversion;  (2)  water  extrac- 
tion; (3)  a  combination  of  surface  and  underground 
reservoirs;  and  (4)  a  mixed  type,  which  includes 
water  collection,  diversion,  extraction,  and  power 
generation.  The  objective  of  this  strategy  is  to: 
obtain  benefits  from  the  joint  utilization  of  surface 
and  groundwater;  control  flood  waters  and  balance 
water  demands;  and  to  prevent  water  pollution.  In 
order  to  improve  management  plans,  model  studies 
were  conducted.  Darcy's  flow  model  was  applica- 
ble to  the  karst  region  in  northern  and  central 
China  where  corroded  fissures  and  caverns  domi- 
nate. The  lumped  parameter  model  could  also  be 
used  for  these  regions.  Using  these  techniques, 
control  objectives  and  major  environmental  and 
geological  considerations  have  been  determined  in 
conjunction  with  development-management  pat- 
terns for  karst-spring  domain,  shallow-buried  karst, 
coastal  karst,  and  underground  river  systems.  (See 
also  W90-02444)  (Mertz-PTT) 
W90-02449 


CONFLICT  BETWEEN  GROUNDWATER  EX- 
PLOITATION AND  LIMESTONE  QUARRY- 
ING IN  THE  KARST  REGION  OF  WARSTEIN 
(FEDERAL  REPUBLIC  OF  GERMANY). 

Geologisches     Landesamt     Nordrhein-Westfalen, 

Krefeld  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-02463 


6E.  Water  Law  and  Institutions 


GWALTNEY  OF  SMITHFIELD  V.  CHESA- 
PEAKE BAY  FOUNDATION:  BALANCING  IN- 
TERESTS UNDER  THE  CLEAN  WATER  ACT. 

L.  L.  Shea. 

San  Diego  Law  Review  SDLRDO,  Vol.  25,  No 

4,  p  857-878,  1988.  94  ref. 

Descriptors:  'Judicial  decisions,  'Water  law, 
'Legal  aspects,  Regulations,  Clean  Water  Act, 
Chesapeake  Bay  Foundation,  Water  pollution, 
Chlorine,  Coliforms,  Nitrogen. 

Gwaltney,  a  subsidiary  of  Smithfield  Foods,  Inc., 
owned  and  operated  a  meat-packing  plant  near 
Smithfield,  Virginia.  Due  to  violations  of  Gwalt- 
ney's  National  Pollution  Discharge  Elimination 
System  (NPDES)  permit,  Chesapeake  Bay  Foun- 
dation, Inc.,  and  National  Resources  Defense 
Council  filed  a  citizen  suit  pursuant  to  section  1365 
of  the  Clean  Water  Act.  The  Citizen's  right  to 
enforce  provisions  of  the  Clean  Water  Act  by 
bringing  suit  against  violators  in  federal  court  is 
examined  in  this  article.  In  Gwaltney  of  Smithfield 
v.  Chesapeake  Bay  Foundation,  the  Supreme 
Court  was  faced  with  balancing  the  citizen-plain- 
tiffs interest  in  enforcing  pollution-control  laws 
against  the  industrial-defendant's  in'erest  in  ade- 
quately defending  pollution  enforcement  suits  and 
remaining  free  from  frivolous  actions.  The  issues  in 
this  case  were  the  citizen's  right  to  bring  suit  for 
damages  created  through  past  violations  of  the 
Clean  Water  Act  and  the  requirements  which  the 
citizen-plaintiff  must  meet  to  receive  standing.  The 
findings  of  the  District  Court  indicate  that  Gwalt- 
ney violated  its  permit  limitations  on  total  Kjeldahl 


nitrogen,  chlorine  and  fecal  coliform  on  many  oc- 
casions between  October  27,  1981  and  August  30, 
19X4  Due  to  installation  of  new  clilonnation 
equipment  in  March  1982,  the  last  reported  chlo- 
rine violation  occurred  in  October  1982,  and  the 
last  reported  coliform  violation  occurred  in  Febru- 
ary 1984.  Due  to  an  upgraded  wastewater  trt-at- 
ment  system  in  October  1983,  the  last  total  Kjel- 
dahl nitrogen  violation  occurred  on  May  15,  1984. 
In  resolving  Gwaltney,  the  Supreme  Court  was 
confronted  with  a  three-way  split  among  the  cir- 
cuits regarding  whether  plaintiffs  could  bring  an 
enforcement  action  agaist  a  polluter's  wholly  past 
violations  of  the  Clean  Water  Act.  In  resolving  this 
division  among  the  circuit  courts,  the  Supreme 
Court  held  that  section  1365  did  not  permit  citizen 
suits  for  wholly  past  violations.  This  restrictive 
holding  was  modified  by  the  introduction  of  an 
allegation-based  system  of  federal  court  jurisdic- 
tion under  the  Clean  Water  Act:  a  good-faith  alle- 
gation of  continuous  or  intermittent  violation  was 
held  to  invoke  the  subject  matter  jurisdiction  of  the 
federal  courts.  (Mertz-PTT) 
W90-01945 


RESOURCE  POLICY  IN  THE  EVERGLADES 
AGRICULTURAL  AREA:  A  HISTORICAL  AND 
ECONOMIC  PERSPECTIVE. 

Florida  Univ.,  Gainesville.  Dept.  of  Forestry 
R.  C.  Abt,  and  W.  L.  Finger. 

Journal  of  Environmental  Management 
JEVMAW,  Vol  29,  No.  1,  p  83-93,  July  1989.  4  fig 
2  tab,  13  ref. 

Descriptors:  'Florida,  'Everglades,  'Land  devel- 
opment, 'Land  management,  'Land  use,  'Envi- 
ronmental protection,  Interagency  cooperation, 
Agriculture,  Economic  aspects. 

The  state  of  Florida  is  currently  considering  op- 
tions for  reducing  the  environmental  consequences 
of  drainage  and  development  encouraged  by  his- 
torical land-use  policies.  One  aspect  considered  is 
the  regional,  economic  and  temporal  interrelation- 
ships between  policies  of  different  agencies.  The 
interaction  of  state  resource  policy  and  national 
agricultural  policy  are  shown  to  affect  both  the 
level  and  distribution  of  environmental  costs. 
Therefore,  a  multi-disciplinary  team  was  estab- 
lished to  address  the  question  of  how  to  mitigate 
the  environmental  consequences  of  current  land 
use  in  the  Everglades  and  assess  the  economic 
aspects  of  the  agricultural  policies.  The  analyses 
include:  (1)  an  analysis  of  the  engineering  projects 
in  terms  of  fixed  and  variable  costs;  (2)  the  multi- 
plier impact  of  the  industry  on  the  local  economy; 
and  (3)  the  cost  of  returning  the  lands  to  their 
natural  state.  The  effectiveness  of  the  environmen- 
tal policy  options  available  to  the  state  has  been 
shown  to  depend  on  national  agricultural  policy. 
The  equity  of  current  policy  in  terms  of  responsi- 
bility for  environmental  costs  is  determined  by  past 
policy.  The  current  policy  of  paying  for  environ- 
mental projects  to  offset  the  effects  of  drainage  on 
all  land  currently  in  production  is  probably  among 
the  least  efficient  from  an  economic  point  of  view. 
(White-Reimer-PTT) 
W90-01966 


GOVERNMENT'S  PROPOSALS  FOR  THE  RE- 
STRUCTURING AND  PRIVATIZATION  OF 
THE  WATER  AUTHORITIES  IN  ENGLAND 
AND  WALES. 

Department  of  the  Environment,  London  (Eng- 
land). 

P.  N.  Bristow. 

Water  Science  and  Technology  WSTED4,  Vol 
21,  No.  10/11,  p  1527-1530,  1989.  10  ref. 

Descriptors:  'Water  management,  'Governmental 
interrelations,  'England,  'Environmental  policy, 
'Wales,  Privatization,  Public  health,  Economic  as- 
pects, Management  planning,  Political  aspects, 
Water  quality  control. 

A  February  1986  White  Paper  on  the  'Privatiza- 
tion of  the  Water  Authorities  in  England  and 
Wales'  proposed  private  sector  operation  of  the 
water  authorities  to  bring  the  following  benefits: 
(1)  the  authorities  would  be  free  of  Government 
intervention  in  day  to  day  management  and  pro- 


tected from  fluctuating  political  pressure,  (2)  (hey 
would  have  access  to  the  private  sector  capital 
markets,  making  it  easier  to  pursue  effective  invest- 
ment strategies  for  cutting  costs  and  improving 
standards  of  service;  (3)  the  financial  markets 
would  be  able  to  compare  the  performan 
individual  water  authorities  against  each  other  and 
against  other  sectors  of  the  economy,  providing  a 
financial  spur  to  improved  performance,  (4j  the 
privatised  authorities  would  be  able  to  attract  high 
quality  managers  from  other  parts  of  the  private 
sector;  (5)  employees  would  be  more  closely  in- 
volved with  their  business  especially  through  their 
ownership  of  shares,  and  motivated  to  ensure  its 
success  The  proposals  also  made  it  clear  that  the 
Government  would  continue  to  be  responsible  for 
public  health  standards,  above  all  for  the  quality  of 
drinking  water,  and  for  the  framework  of  environ- 
mental standards  within  which  the  privatized  com- 
panies would  exercise  the  powers  to  control  ab- 
stractions from  and  discharges  to  rivers  and  other 
waters  which  they  would  take  over  from  the  water 
authorities.  The  latter  aspect  of  the  proposals  at- 
tracted particularly  strong  criticism  from  a  number 
of  groups  whose  members  had  a  direct  interest  in 
the  way  in  which  water  resources  were  managed. 
As  a  result  of  these  criticisms,  in  May  1987  the 
government  announced  the  establishment  of  a  Na- 
tional Rivers  Authority  (NRA)  to  takeover  the 
water  authorities'  responsibilities  for  water  re- 
sources regulation  and  planning,  environmental 
quality  and  pollution  control,  land  drainage  and 
flood  protection,  fisheries,  conservation  and  recre- 
ation. The  NRA  would  have  full  responsibility  not 
only  for  the  regulatory  functions  of  water  authori- 
ties but  also  the  broader  range  of  river  manage- 
ment functions.  (Sand-PTT) 
W90-02090 


EUROPEAN  COMMUNITY  ACTIVITIES  TO- 
WARDS THE  PROTECTION  OF  THE  MARINE 
ENVIRONMENT. 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Protection  and  Management  of 
Water. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02318 


DISPERSANT  USE  GUIDELINES  FOR  FRESH- 
WATER AND  OTHER  INLAND  ENVIRON- 
MENTS. 

Environmental    Protection   Agency,    Washington, 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02336 


DISPERSANT  USE  CONSIDERATIONS. 

Coast    Guard,    Washington,    DC.    Pollution    Re- 
sponse Branch. 

For   primary   bibliographic   entry   see   Field   5G. 
W90-02347 


OIL  DISPERSANT  GUIDELnSTES:  ALASKA. 

National  Ocean  Service,  Rockville,  MD. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02348 


LETTERS  OF  AGREEMENT  FOR  THE  USE  OF 
DISPERSANTS. 

Coast  Guard  District  (7th),   Miami,   FL.   Marine 

Environmental  Protection  Branch. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02349 


SUBSTANTIAL    IMPROVEMENT:    EXISTING 
PROBLEMS  AND  POTENTIAL  SOLUTIONS. 

Federal  Emergency  Management  Agency,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  6F. 
W90-02388 


FLOOD-RESISTANT  CONSTRUCTION 

STANDARDS    IN    THE    NATIONAL    MODEL 
BUILDING  CODES. 

Federal  Emergency  Management  Agency,  Wash- 
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ington,  DC. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02389 


LOCAL   GOVERNMENTS   LIKE   NONSTRUC- 
TURAL MEASURES  TOO. 

Corps  of  Engineers,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02393 


EVALUATING  FLOOD  HAZARDS  ON  ALLU- 
VIAL FANS. 

Baker  (Michael),  Jr.,  Inc.,  Alexandria,  VA. 
ror  primary  bibliographic  entry  see  Field  2E. 
W90-02399 


LEGAL   PROBLEMS   IN   KARST  TERRANES. 

P.  E.  LaMoreaux. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  103- 
108. 

Descriptors:  'Groundwater  depletion,  *Karst, 
•Karst  hydrology,  'Florida,  'Phosphates, 
'Groundwater  management,  Legal  aspects, 
Groundwater  pollution,  Phosphate  mining,  Land 


Phosphate  mining  in  Florida  requires  large  quanti- 
ses of  water  for  processing.  Beneath  the  Central 
Florida  Phosphate  District  the  Floridan  Aquifer  is 
:apable  of  producing  millions  of  gallons  per  day 
"rom  individual  wells  in  limestone.  The  present 
:ombined  use  of  ground  water  by  the  phosphate 
ndustry  exceeds  300  million  gallons  per  day.  The 
sroduction  of  this  water,  plus  that  used  for  indus- 
irial,  agricultural,  and  municipal  uses  has  resulted 
n  large  overlapping  cones  of  depression  in  the 
Floridan  Aquifer.  In  addition  to  problems  of  water 
ights,  there  are  associated  environmental  prob- 
ems  such  as  subsidence,  diversion  of  streams,  pol- 
ution,  property  damage,  and  litigation.  In  the 
United  States,  federal  legislation  may  require  com- 
panion legislation  and  rules  in  each  state.  (See  also 
W90-02444)  (Author's  abstract) 
W90-02454 


SCARST    ENVIRONMENT    PROTECTION    IN 
MORWAY. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 

For  primary   bibliographic   entry   see   Field    5G. 

W90-02455 
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ASSESSMENT  OF  RESEARCH  ON  NATURAL 
HAZARDS. 

Colorado  Univ.,  Boulder.  Inst,  of  Behavioral  Sci- 

:nce. 

3.  F.  White,  and  J.  E.  Haas. 

Die  MIT  Press,  Cambridge,  Massachusetts.  1975. 

i87p,  54  fig,  25  tab,  169  ref. 

Descriptors:  'Disasters,  'Hazards,  'Research  pri- 
Jrities,  Geophysics,  Frost,  Lightning,  Hail,  Snow, 
Wind,  Hurricanes,  Tornadoes,  Erosion,  Land- 
slides, Avalanches,  Floods,  Earthquakes,  Volca- 
noes, Drought,  Tsunamis. 

Phis  is  a  summary  report  on  a  research  project  that 
nas  been  ongoing  at  the  University  of  Colorado  for 
;he  past  several  years.  The  project  has  generated  a 
lumber  of  individual  reports  covering  specific  geo- 
physical hazards,  which  have  been  distilled  and 
Drought  together  in  this  volume.  The  book  covers 
[he  following  kinds  of  natural  hazards:  frost,  light- 
ning, hail,  urban  snow,  windstorm,  hurricane,  tor- 
nado, coastal  erosion,  landslide,  avalance,  earth- 
quake, flood,  tsunami,  volcano  eruption,  and 
drought.  The  book  not  only  examines  actual  disas- 
ters from  the  past,  but  also  presents  methods  of 
simulating  possible  disasters.  Therefore,  one  of  its 
:hapters  simulates  events  that  could  occur  in  the 
future:  a  hurricane  in  Miami,  an  earthquake  in  San 
Francisco,  a  flood  in  Boulder,  Colorado.  (Lantz- 
PTT) 


W90-02295 


FLOODPLAIN  HARMONY. 

Proceedings  of  the  Twelfth  Annual  Conference  of 
the  Association  of  State  Floodplain  Managers, 
May  16-19,  1988,  Nashville,  Tennessee.  The  Natu- 
ral Hazards  Research  and  Applications  Informa- 
tion Center,  Institute  of  Behavioral  Science  No.  6, 
University  of  Colorado,  Boulder,  CO.  1988.  Spe- 
cial Publication  No.  19.  378p. 

Descriptors:  'Flood  plain  management,  'Confer- 
ences, 'Symposium,  Future  planning,  Floods, 
Flooding,  Conservation,  Hazards,  Community  de- 
velopment, Regional  planning,  State  jurisdiction, 
Regulations,  Arid-zone  hydrology,  Coastal  zone 
management,  Mapping,  Computer  programs,  Re- 
sources development,  Resources  management, 
Tennessee. 

The  Association  of  State  Floodplain  Managers 
Twelfth  Annual  Conference  was  held  in  Nashville, 
Tennessee  in  May,  1988.  The  theme  'Floodplain 
Harmony,  Note  the  Past-Tune  the  Future'  provid- 
ed an  excellent  mixture  of  formats  and  presenters 
tuned  at  shaping  the  future  in  flood  plain  and 
flood-risk  management.  The  conference  was  divid- 
ed into  ten  parts:  Plenary  Addresses,  Floodplain 
Management  and  the  Conservation  of  Natural  and 
Beneficial  Values,  Increased  Flood  Hazard  Aware- 
ness and  Improved  Flood  Warning,  Flood  Assess- 
ment and  the  Evaluation  of  Floodplain  Manage- 
ment Programs,  Regulation  and  Floodplain  Man- 
agement, Community/Regional/State  Floodplain 
Management,  Flood  Hazards  and  the  Arid  West, 
Flood  Hazards  and  Coastal  Areas,  Mapping  and 
Computational  Tools  for  Floodplain  Management, 
and  The  Status  of  the  Nation's  Floodplain  Manage- 
ment Activity:  Workshop  Summaries.  Each  part 
contains  from  three  to  eight  articles  covering  a 
comprehensive  range  of  aspects  of  the  respective 
topic.  The  conferees  recognized  that  the  field  of 
flood  plain  and  flood-risk  management  has  come  a 
long  way  in  the  past  twenty  years,  but  there  still 
remains  much  to  do  and  that  the  human  resources 
exist  to  help  each  other  to  achieve  these  goals.  (See 
W90-02368  thru  W90-02411)  (Fish-PTT) 
W90-02368 


CURRENT  AND  FUTURE  DIRECTION  OF 
THE  CORPS  OF  ENGINEERS  WATER  RE- 
SOURCES PROGRAMS. 

Corps  of  Engineers,  Washington,  DC. 
H.  J.  Hatch. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  3-9. 

Descriptors:  'Flood  plain  management,  'Water  re- 
sources development,  'Governmental  interrela- 
tions, 'Flood  control,  Interagency  cooperation, 
Economic  aspects,  Engineering,  Budgeting,  Flood 
benefits,  Benefits,  Project  planning,  Legislation, 
Flood  damage,  Cost-benefit  analysis. 

Some  changes  have  taken  place  in  the  U.S.  Army 
Corps  of  Engineers  water  resource  programs  since 
1986,  when  the  Water  Resources  Development 
Act  helped  define  the  roles  that  federal,  state, 
local,  and  private  sectors  have  to  play  in  meeting 
the  nation's  flood  control  and  other  water  resource 
needs,  not  only  in  terms  of  authorizations,  but, 
more  importantly,  in  establishing  the  ground  rules 
for  a  partnership  in  water  resources.  In  formulating 
the  budget  and  recommending  new  starts,  the 
Corps  of  Engineers  follows  Administration  prior- 
ities; flood  control  and  commercial  navigation 
projects  with  good  benefit-to-cost  (B/C)  ratios  are 
more  likely  to  be  funded.  In  response  to  the  1986 
Act,  the  Corps  also  undertook  several  actions  to 
improve  Corps  efficiency.  They  are  lumped  to- 
gether under  the  umbrella,  'Initiative  '88.'  One  of 
the  major  Initiative  '88  components  is  the  reduc- 
tion of  time  of  project  approval  and  funding  proce- 
dures. A  second  major  element  of  Initiative  '88  is 
the  'Project  Manager  Concept,'  providing  continu- 
ity as  the  project  goes  from  planning  to  design,  to 
construction,  to  operation  and  maintenance.  A 
unique  element  of  Initiative  '88  aims  at  research  on 
improving  productivity  in  the  construction  indus- 
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try.  The  1986  Act  is  hoped  to  be  the  framework  on 
which  future  bills  are  based.  The  1988  omnibus 
legislation  is  moving  through  Congress.  The 
Corps'  Flood  Plain  Management  Services  (FPMS) 
Program  is  a  model  of  effective  federal  investment. 
The  B/C  ratio  for  the  FPMS  Program  exceeds 
anything  else  the  Corps  is  doing  and  probably 
anything  the  entire  federal  government  is  doing  to 
reduce  flood  damages.  (See  also  W90-02368)  (Fish- 
PTT) 
W90-02369 


SOIL  CONSERVATION  SERVICE  AND 
FLOODPLAIN  MANAGEMENT:  A  LOOK 
AHEAD. 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-02370 


ENHANCING  AWARENESS  OF  FLOOD- 
PRONE  AREAS:  THE  DILEMMA  OF  TECHNI- 
CAL INFORMATION  AND  KNOWLEDGE 
HOLDING. 

University  of  West  Florida,  Pensacola.  Dept.  of 
Political  Science. 
D.  L.  Soden. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  17-28,  2  fig,  19  ref. 

Descriptors:  'Water  resources  development,  'En- 
vironmental policy,  'Flood  plain  management, 
'Information  exchange,  Public  policy,  Public  par- 
ticipation, Interagency  cooperation,  Policy 
making,  Political  aspects,  Social  aspects. 

A  review  of  the  literature  attendant  to  natural 
resource  and  environmental  policy-making  strong- 
ly suggests  that  a  consensus  does  not  exist  about 
how  to  use  natural  resources.  Technical  informa- 
tion and  knowledge-holding  have  potential  roles  in 
resolving  conflicts  which  arise  over  the  use  and 
development  of  the  nation's  flood  plains.  Conflict 
surrounding  flood  plain  issues  may  be  lessened  to  a 
significant  extent  as  technical  information  and 
knowledge-holding  among  the  general  public  in- 
creases. Satisfaction,  based  on  public  policy-rele- 
vant knowledge,  bears  on  the  outcome  of  public 
decisions  and  can  be  a  factor  in  resolving  conflict 
about  flood  plain  policy  issues.  It  is  proposed  that 
information-holding  will  reduce  complications  sur- 
rounding both  preservation  and  development  of 
these  valued  natural  assets.  Policy  makers  should 
be  led  to  promote  greater  flows  of  information 
between  government  agencies,  developers,  envi- 
ronmental interests  and  the  general  public,  hope- 
fully contributing  to  the  development  of  a  consen- 
sus about  flood  plain  resources  while,  at  the  same 
time,  meeting  the  goals  of  democratic  societies. 
Natural  resource  policy  conflicts  are  not  disappear- 
ing from  the  political  and  social  agenda.  To  the 
contrary,  they  will  be  one  of  the  major  issues 
facing  policy  makers  for  the  remainder  of  this 
century  and  are  definitely  part  of  'mainstream' 
American  politics.  Policy  positions  and  preferences 
are  likely  to  remain  distinctively  divided  over  the 
issue  as  long  as  the  public  remains  poorly  in- 
formed. (See  also  W90-02368)  (Fish-PTT) 
W90-02371 


FLOODPROOFING  BEHAVIOR  OF  HOME- 
OWNER FLOOD  VICTIMS:  THE  CHICAGO 
EXPERIENCE. 

New  Orleans  Univ.,  LA. 
S.  B.  Laska,  and  J.  A.  Darlington. 
IN:  Floodplain  Harmony.  The  Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  29-38,  3  ref. 

Descriptors:  'Floodproofing,  'Flood  protection, 
'Suburban  areas,  Flood  damage,  Financing,  Insur- 
ance, Housing,  Economic  aspects,  Government 
supports,  Structural  engineering. 

Floodproofing  is  defined  as  design  elements  includ- 
ed in  the  construction  of  new  homes  or  changes 
made  to  existing  structures  to  protect  them  from 
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future  flood  damage.  One  reason  why  the  govern- 
ment has  not  developed  programs  to  assist  in  retro- 
fitting structures  is  that  homeowner  flood  victims 
would  not  voluntarily  spend  time,  money,  and 
effort  to  alter  their  homes.  Two  studies  examined 
the  retrofitting  behavior  of  suburban  New  Orleans 
and  the  suburban  Chicago  area.  The  method  of 
data  collection  was  to  mail  a  questionnaire  to  a 
sample  of  victims  one  year  after  the  flood,  de- 
signed to  obtain  information  on  victim  and  flood 
characteristics,  retrofitting  action,  liming  of  retro- 
fitting, exposure  to  retrofitting,  profile  of  a  retrofit- 
ter,  attitudes  toward  retrofitting,  and  financing  ret- 
rofitting. Findings  from  this  study  challenge  the 
earlier  explanations  of  why  retrofitting  was  not 
recognized  and  supported  by  government  pro- 
grams. First,  there  is  no  doubt  that  retrofitting 
exists--at  least  in  these  two  divergent  cases. 
Second,  the  measures  undertaken  have  been  con- 
siderable, relatively  expensive,  and  usually  more 
than  one.  Third,  all  three  types  of  flood  protection 
measures-structural,  nonstructural,  and  flood- 
proofing-can  be  pursued  at  the  same  time.  Finally, 
government  recognition  of  retrofitting  is  both  de- 
sired and  needed  by  homeowners.  Financial  con- 
straints were  by  far  the  most  serious  obstacle  to 
desired  retrofitting.  Those  homeowners  who  re- 
ported having  been  exposed  to  retrofitting  infor- 
mation were  more  successful  than  those  who  were 
not.  (See  also  W90-02368)  (Fish-PTT) 
W90-02372 


FLOODPLAINS  AND  NATURAL  HAZARD 
MANAGEMENT:  THE  DECADE  AHEAD. 

Geological  Survey,  Menlo  Park,  CA. 
W.  M.  Brown. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  48-59,  2  ref. 

Descriptors:  *Landslides,  *Disasters,  'Earth- 
quakes,  'Warning  systems,  'Flood  plain  manage- 
ment, Flood  forecasting,  Planning,  Automation, 
Rainfall  intensity,  Rainfall  distribution,  Mapping 
Alluvial  fans,  Flood  plains. 

Earthquakes  have  significant  flood-producing  po- 
tential, and  generate  massive  and  widespread  land- 
slide activity;  landslide  disasters  caused  by  heavy 
rainfall  and  high  groundwater  and  surface-water 
conditions  mostly  occur  concurrently  with  flood- 
ing. Better  understanding  of  the  interrelations 
among  these  natural  phenomena  is  necessary  for 
both  immediate  and  long-range  planning  to  mini- 
mize potentially  disastrous  impacts  on  communi- 
ties. The  U.S.  Geological  Survey  (USGS)  has 
planned  a  landslide  hazards  warning  program 
based  upon  a  type  of  landslide  called  debris  flow, 
the  conditions  for  debris  flow  to  happen,  debris 
flow  hazard  evaluation,  and  real-time  hazard  warn- 
ing. The  warning  system  is  similar  to  a  flood 
warning  system,  and  uses  automated  telemetry 
(ALERT)  stations.  The  data  received  at  the  USGS 
offices  are  compared  with  experimentally  derived 
curves  for  thresholds  of  debris  flow  occurrence  for 
different  parts  of  the  region.  These  curves  indicate 
that  there  is  a  threshold  of  rainfall  intensity,  and  a 
duration  of  rainfall  of  that  intensity,  for  which 
debris  flow  activity  will  begin.  It  can  be  deter- 
mined approximately  how  far  away  debris  flow 
threshold  conditions  are  and  whether  and  when 
advisories  and  warnings  should  be  issued.  The 
decade  ahead  promises  both  refinement  of  the 
landslide  warning  system,  particularly  to  include 
warnings  about  deeper  seated  landslides  that  com- 
monly lag  their  causative  rainfall  by  weeks  to 
months.  The  future  also  promises  innovative  map- 
ping technology  plus  further  discoveries  about 
debris  flow  and  other  landslide  processes  that  may 
finally  allow  standards  for  coping  with  and  per- 
haps regulating  debris  flow  runout  areas  and  allu- 
vial fans.  (See  also  W90-02368)  (Fish-PTT) 
W90-02373 


Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No  6,  University  of 
<  Olorado,  Boulder,  CO.  1988.  p  67-72,  I  ref. 

Descriptors:  *Coastal  zone  management,  •Envi- 
ronmental policy,  'Flood  plain  management,  'Re- 
sources development,  'Community  development, 
Resources  management,  Wetlands,  Environmental 
quality,  Economic  development,  Financial  feasibil- 
ity, Public  policy,  Jurisdiction,  Massachusetts 

Coastal  zone  development  within  the  78-commurii- 
ty,  1,500-mile  shoreline  of  Massachusetts  receives 
varying  degrees  of  environmental  review  through 
several  regulatory  and  nonregulatory  state  pro- 
grams. Strong  regulatory  and  nonregulatory  envi- 
ronmental programs  in  Massachusetts  are  provid- 
ing for  better  protection  of  coastal  wetland  and 
flood  plain  areas  through  the  designation  of  Areas 
of  Critical  Environmental  Concern  (ACEC),  pri- 
marily large  wetland  systems  bordered  by  relative- 
ly undeveloped  upland  An  ACEC  designation 
serves  to  formally  recognize  the  importance  of 
significant  coastal  resource  systems,  alerting  regu- 
latory agencies  and  the  public  alike,  that  any 
project  therein  must  meet  high  environmental 
quality  standards.  In  one  case,  development  propo- 
nents selected  to  locate  a  town-house  community 
outside  of  the  ACEC  boundaries  for  a  combination 
of  environmental,  economic,  and  financial  reasons 
that  will  benefit  both  the  public  and  private  inter- 
ests. With  an  expanded  program  that  addresses  the 
multi-town  jurisdiction  within  ACECs,  protection 
of  entire  coastal  watersheds  can  be  proactive  and 
not  left  to  the  chance  that  developers  will  design 
an  environmentally  conscious  project.  (See  also 
W90-02368)  (Fish-PTT) 
W90-02374 


CHANGES  IN  FLOODPLAIN  MANAGEMENT 
PHILOSOPHY  AND  POLICY  RESULTING 
FROM  THE  TRINITY  RIVER  REGIONAL  EN- 
VIRONMENTAL IMPACT  STATEMENT 
(REIS). 
Halff  (Albert   H.)  Associates,   Inc.,   Fort   Worth, 

For   primary   bibliographic   entry   see   Field   6G 
W90-02375 


EFFECT  OF  ACEC  DESIGNATIONS  ON  PRO- 
POSED DEVELOPMENT  IN  THE  100-YEAR 
FLOOD  PLAIN. 

IEP,  Inc.,  Sandwich,  MA. 

S.  M.  Humphries. 

IN:   Floodplain   Harmony.  The  Natural   Hazards 


INCREASING  AWARENESS  AND  UNDER- 
STANDING OF  FLOOD  HAZARD  AREAS  AND 
FLOOD  RISKS  THROUGH  PRINTED  MATE- 
RIALS TARGETED  TO  SPECIFIC  INTEREST 
GROUPS. 

Tennessee  Valley  Authority,  Knoxville 
C.  W.  Goff,  and  P.  W.  Reed. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  103-108. 

Descriptors:  'Flood  plain  management,  'Informa- 
tion systems,  'Publications,  'Public  relations,  Land 
use,  Land  development,  Water  resources  develop- 
ment, Flood  plain  zoning,  Tennessee. 

In  an  effort  to  increase  awareness  of  flood  hazard 
areas  and  promote  a  better  understanding  of  flood 
risks  among  private-sector  decision-makers,  Ten- 
nessee Valley  Authority's  (TV A)  Floodplain  Man- 
agement Program  (FMP)  has  prepared  and  pub- 
lished a  series  of  informative  brochures  directed  at 
four  specific  interest  groups-homeowners  and  pro- 
spective homeowners,  real  estate  professionals, 
lenders,  and  builders  and  developers.  A  decision 
was  made  to  produce  the  brochures  as  a  related 
series,  each  appealing  to  its  targeted  audience's 
special  interests  and  concerns.  The  reader  would 
have  to  readily  see  the  benefits  of  awareness  of 
flood  hazard  areas  and  flood  risks.  This  was  the 
real  challenge  in  deciding  content  and  format  of 
each  brochure.  The  development  of  the  brochure 
series  was  a  very  rewarding  experience  for  the 
FMP  staff.  Especially  gratifying  has  been  the  re- 
sponse from  the  many  state  flood  plain  manage- 
ment programs  and  agencies  who  have  chosen  to 
utilize  one  or  several  of  the  brochures  in  their 
flood  plain  management  programs.  The  response  to 
the  brochure  series  indicates  a  continuing  need  for 
public  awareness  efforts  in  flood  plain  management 
programs  at  all  levels  and  TVA  intends  to  continue 


ide  leadership  and  demonstrate  innovative 
l«  in  this  area    fSee  also  W90-02368)  flish- 

W90  02379 


DISSEMINATING  FLOOD  HAZARD  IMOR. 
MAIIOS  VI  ill!  LOCAL  LEVEL:  AS  AP- 
PBOACH  FOB  THE  1990S. 

Baker  (Michael),  Jr.,  Inc.,  Alexandria,  VA 
R  A.  Wild. 

IN:  Floodplain  Harmony  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  113-118. 

Descriptors:  'Flood  hazard,  'Flood  plain  manage- 
ment, 'Data  collections,  'Data  storage  and  retriev- 
al, 'Insurance,  'Information  systems,  Computer 
programs,  Mapping,  Data  interpretation,  Informa- 
tion exchange,  Interagency  cooperation. 

A  new  mechanism  is  proposed  for  achieving  com- 
munity awareness-development  of  a  state-by-state 
data  base  to  coordinate  flood  hazard  information 
and  to  facilitate  dissemination  of  that  information. 
The  National   Flood   Insurance   Program   tN'FIP) 
was  created  to  mitigate  future  flood  losses  and  to 
provide  protection  for  property  owners  from  po- 
tential losses.  The  NFIP  was  established  as  a  risk 
assessment  and  mapping  program,  and   the  data 
generated  as  part  of  this  program  were  to  be  used 
to  develop  actuarial  flood  insurance  rates  and  local 
flood  plain  management  programs.  Technological 
advances  in  the  field  of  computer  science  have 
facilitated  the  cost-effective  accumulation,  manipu- 
lation, and  transfer  of  data  base  information  and 
the  production  of  reports  by  non-computer-literate 
people    An  inventory  of  Letters  of  Map  Amend- 
ments  (LOMAs)   and    Letters   of  Map   Revision 
(LOMRs)  was  prepared  based  on  fill,  which  is  an 
example  of  the  type  of  information  that  could  be 
included  in  the  comprehensive  data  base.  The  in- 
ventory was  developed  as  information  that  could 
be  merged  into  the  digital  street  address  system 
being    investigated    by    the    Federal    Emergency 
Management  Agency  (FEMA).  In  the  future,  some 
additional  mechanisms  will  be  developed  for  iden- 
tifying,   compiling,    and    disseminating    available 
flood-hazard-related  information  to  be  included  in 
the  proposed  comprehensive  data  base  of  flood 
hazard  information  from  federal,  state,  and  local 
sources.  At  the  discretion  of  FEMA,  the  data  bases 
will    be    compiled    in    the    following    order:    (1) 
LOMRs  not  based  on  fill;  (2)  physical  map  revi- 
sions; and  (3)  federal  insurance  studies.  (See  also 
W90-02368)  (Fish-PTT) 
W90-02380 


DEVELOPING  APPROACHES  AND  USES  OF 
TYPOLOGIES  FOR  COMMUNITY  LOCAL 
FLOOD  WARNING  SYSTEMS. 

River  Services,  Inc.,  Brookeville,  MD. 
C.  B.  Barrett,  and  S.  A.  Davis. 
IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  119-127,  2  fig,  3 
ref. 

Descriptors:  'Flood  plain  management,  'Flood 
forecasting,  'Warning  systems,  'Community  de- 
velopment, Hydrologic  properties,  Economic  eval- 
uation, Social  aspects,  Political  aspects,  Interagen- 
cy cooperation,  Flood  damage,  Case  studies,  Sur- 
veys, Computer  models,  Evaluation. 

The  U.S.  Army  Corps  of  Engineers  has  taken  on 
an  expanded  role  in  the  design  and  implementation 
of  local  flood  warning-response  systems  (LFWS). 
An  evaluation  procedure  was  needed  along  with 
an  empirical  base  of  clearly  defined  variables  that 
indicates  how  well  communities  responded  with 
and  without  local  warning-response  systems.  The 
first  stage  of  this  work  was  the  establishment  of  a 
warning-response  system  typology,  broad  enough 
to  cover  all  possible  system  configurations.  The 
typology  allows  a  community  or  an  agency  to 
select  a  warning-response  system  based  on  four 
major  criteria:  potential  lead  time,  accuracy,  speci- 
ficity of  the  warning  message,  and  reliability.  Since 
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ach  community  is  unique  and  will  have  unique 
flood  problems,  unique  solutions  must  be  utilized. 
Selecting  an  appropriate  local  flood  warning 
system  or  service  for  a  community  requires  three 
levels  of  analysis:  hydrologic,  economic,  and  socio- 
political. The  Corps  research  program  will  offer  a 
lumber  of  resources  that  should  be  useful  for 
;ommunities  planning  their  own  system  as  well  as 
:or  formulating  and  evaluating  federal  projects. 
rhe  primer  will  be  followed  by  a  series  of  case 
itudies,  which  will  be  post-flood  surveys  of  (1) 
ictions  of  federal,  state,  and  local  agencies,  as  well 
is  businesses  and  individuals;  and  (2)  the  economic 
ind  human  costs  of  flooding.  The  next  step  will  be 
he  creation  of  a  simple  computer  model  that  can 
je  used  for  evaluating  the  benefits  of  LFWSs. 
Finally,  it  is  important  that  agencies  at  all  levels- 
'ederal,  state,  and  local-share  their  experiences. 
See  also  W90-02368)  (Fish-PTT) 
W90-02381 


INTEGRATED  LOCAL  FLOOD  WARNING 
SYSTEM:  A  LOOK  AT  THE  FLOOD  RE- 
SPONSE SYSTEM. 

Dak  Ridge  National  Lab.,  TN. 

D.  M.  Neal,  and  R.  Lee. 

N:  Floodplain  Harmony.   The  Natural  Hazards 

Research  and  Applications  Information  Center,  In- 

titute  of  Behavioral  Science  No.  6,  University  of 

Zolorado,   Boulder,  CO.    1988.  p   128-133,  6  ref. 

descriptors:  *Flood  warning  systems,  *Flood  plain 
nanagement,  'Warning  systems,  *Flood  forecast- 
ng,  Social  participation,  Networks,  Communica- 
ion,  Decision  making,  Disasters,  Cost  analysis, 
Vlternative  planning. 

_x>cal  flood  warning  systems  are  instituted  and 
naintained  at  a  local  level.  They  consist  of  two 
>arts:  (1)  the  flood  forecast  system,  and  (2)  the 
lood  response  system.  The  flood  forecast  system  is 
mmarily  built  around  the  technology  used  to  pre- 
lict  flooding.  The  flood  response  system  focuses 
lpon  the  social  and  organizational  response  part  of 
he  local  flood  warning  system.  Two  points  about 
ocal  flood  warning  systems  are  stressed.  First,  the 
ystem  must  be  integrated.  Second,  some  important 
>rganizational  characteristics  should  be  improved 
vhen  developing  a  local  flood  response  system, 
'ive  criteria  are  outlined  for  determining  the  over- 
ill  effectiveness  of  a  response  system:  experience, 
tetworks,  communication,  decision  making,  and 
iveryday/disaster  task  overlap.  Emphasis  is  placed 
)n  recommendations  that  are  low  cost  and  that  can 
>e  integrated  into  already  existing  local  govern- 
nent  or  emergency  planning  mechanisms.  By  im- 
>roving  upon  experience  (flood  or  disaster  experi- 
snce,  exercises  and  drills,  and  planning)  and 
letworking  (open-houses  or  meetings),  the  whole 
lood  response  system  can  be  effectively,  efficient- 
y,  and  inexpensively  improved.  A  state-of-the-art 
lood  forecast  system  can  be  rendered  useless  by  a 
>oor  flood  response  system.  Developing  and  main- 
aining  an  effective  flood  response  system  is  just  as 
mportant  as  installing  and  maintaining  an  effective 
lood  forecast  system.  (See  also  W90-02368)  (Fish- 
PTT) 
W90-02382 


VNATOMY  OF  LOSSES  TO  STATE  AND 
LOCAL  GOVERNMENT  PROPERTY  FROM 
NATURAL  DISASTERS. 

^Jorth   Carolina   Univ.,   Chapel   Hill.   Center   for 

Jrban  and  Regional  Studies. 

For  primary  bibliographic  entry  see  Field  6B. 

1V90-02386 


SUBSTANTIAL  IMPROVEMENT:  EXISTING 
PROBLEMS   AND  POTENTIAL  SOLUTIONS. 

Federal  Emergency  Management  Agency,  Wash- 
ngton,  DC. 
\.  T.  Davison. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  173-178. 

Descriptors:  *Flood  plain  management,  'Flood- 
proofing,  *Flood  damage,  *Flood  protection, 
Structural  engineering.  Economic  evaluation, 
Government  supports,  Regulations. 


Most  flood  plain  managers  recognize  substantial 
improvement  as  a  fundamental  flood  plain  manage- 
ment tool  contained  in  the  National  Flood  Insur- 
ance Program  regulations.  The  problems  related  to 
substantial  improvement,  and  the  potential  solu- 
tions to  these  problems,  have  been  discussed  and 
scrutinized  for  >  10  yr.  The  Federal  Emergency 
Management  Agency  is  currently  evaluating  all 
aspects  of  the  substantial  improvement  definition 
and  its  implementation  at  the  local  level.  From  this 
evaluation,  proposed  recommendations  for  making 
substantial  improvement  a  more  effective  flood 
plain  management  tool  will  be  prepared.  An  over- 
view of  previously  identified  problems  and  poten- 
tial solutions  is  presented.  Specific  problems  (cu- 
mulative improvements,  market  value,  definition 
clarification,  definition  language,  more  restrictive 
requirements,  cosmetic  rehabilitations,  and  post- 
flood  assistance)  and  some  solutions  are  identified. 
If  made  more  effective,  substantial  improvement, 
through  an  attrition  process,  can  help  promote  the 
retrofitting  and  protection  of  many  structures.  (See 
also  W90-02368)  (Fish-PTT) 
W90-02388 


FLOOD-RESISTANT  CONSTRUCTION 

STANDARDS  IN  THE  NATIONAL  MODEL 
BUILDING  CODES. 

Federal  Emergency  Management  Agency,  Wash- 
ington, DC. 
M.  G.  Mahoney. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  179-182. 

Descriptors:  *Flood  plain  management,  *Building 
codes,  *Floodproofing,  *Flood  damage,  *Design 
standards,  Interagency  cooperation,  Construction 
methods,  Legal  aspects,  Ordinances,  Regulations. 

The  nation's  flood  plains  continue  to  be  the  site  of 
significant  amounts  of  both  new  construction  as 
well  as  the  repair  or  rehabilitation  of  existing  build- 
ings. In  either  case,  in  order  for  the  National  Flood 
Insurance  Program  (NFIP)  to  accomplish  its  goal 
of  reducing  the  nation's  flood  losses,  the  Federal 
Insurance  Administration  (FIA),  which  is  the  por- 
tion of  the  Federal  Emergency  Management 
Agency  (FEMA)  that  is  responsible  for  administer- 
ing the  program,  must  encourage  building  prac- 
tices that  minimize  damage  to  buildings  located  in 
flood-prone  areas.  FEMA  has  undertaken  an  effort 
to  incorporate  flood  damage  resistant  design  stand- 
ards into  the  nation's  three  model  building  code 
groups:  the  Building  Officials  and  Code  Adminis- 
trators National  Building  Code,  the  Standard 
Building  Code,  and  the  Uniform  Building  Code. 
FIA's  approach  to  this  process  has  involved  either 
working  directly  with  the  code  organization  or 
closely  coordinating  with  state  and  local  officials 
to  submit  the  code  change  proposals.  An  update  is 
given  of  the  most  recent  efforts  involving  this  task. 
Future  efforts  of  FEMA  will  center  around  con- 
tinuing efforts  to  work  with  the  model  code  groups 
or  other  interested  parties  to  place  as  much  of  the 
NFIP  flood  plain  management  standards  as  possi- 
ble into  the  model  building  codes.  (See  also  W90- 
02368)  (Fish-PTT) 
W90-02389 


FLOOD  DEPTH  AS  A  CRITERION  FOR  CON- 
TROLLING FLOODPLAIN  DEVELOPMENT. 

Dewberry  and  Davis,  Fairfax,  VA. 
P.  W.  McDermott. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  183-188. 

Descriptors:  *Floodways,  *Flood  plain  manage- 
ment, *Flood  plain  zoning,  'Nonstructural  alterna- 
tives, 'Community  development,  'Water  depth, 
Velocity,  Land  use,  Spillways,  Urban  planning, 
Resources  development,  Optimum  development 
plans,  Texas. 

Regulatory  floodways  have  been  a  source  of  con- 
cern to  community  officials.  The  conventional 
floodway  development  for  Brazoria  County, 
Texas,  resulted  in  extremely  wide  floodways  (up  to 


five  miles)  and  incorporated  some  of  the  prime 
developable  land.  The  communities  greatly  desire 
a  floodway  scheme  that  would  permit  future  de- 
velopment on  the  higher  ground  located  in  the 
flood  plain.  Based  on  scientific  and  historical  flood 
data,  it  was  concluded  that  water  depths  of  over 
three  feet  and  water  velocities  greater  than  three 
feet  per  second  would  cause  hazards  to  human  life. 
An  evaluation  was  made  of  the  filling  of  overbank 
areas  in  the  flood  plain  that  would  have  a  flooding 
depth  during  the  100- year  flood  of  three  feet  or 
less.  If  the  resulting  surcharge,  during  the  100-year 
flood,  exceeded  one  foot,  then  lesser  flooding 
depths  were  examined  until  a  flooding  depth  was 
determined  that  would  yield  a  surcharge  no  great- 
er than  one  foot.  The  use  of  depth  criterion  is 
envisioned  by  the  Federal  Emergency  Manage- 
ment Agency  as  providing  Brazoria  County  with  a 
means  of  implementing  sound  flood  plain  manage- 
ment without  designating  a  floodway.  If  land  less 
than  the  specified  depths  below  the  base  flood 
elevations  is  developed,  then  it  has  been  predeter- 
mined that  that  action  will  cause  less  than  a  one- 
foot  surcharge.  Brazoria  County  is  the  first  area  to 
be  allowed  the  use  of  depth  criterion.  If  good  flood 
plain  management  is  practiced  by  each  community 
and  the  depth  criterion  proves  to  be  a  worthwhile 
technique,  other  communities  may  apply  for  its  use 
in  their  flood  plains.  (See  also  W90-02368)  (Fish- 
PTT) 
W90-02390 


RIVERINE  SOFTWARE. 

Pikes  Peak  Regional  Building  Dept.,  Colorado 
Springs,  CO. 

D.  Bunting,  and  D.  Gore. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  189-194. 

Descriptors:  'Flood  plain  management,  'Comput- 
er programs,  'Permits,  'Nonstructural  alternatives, 
'Community  development,  River  basin  develop- 
ment, Field  tests,  Training,  Education,  Data  proc- 
essing, Colorado. 

The  Riverine  Floodplain  Development  Permit 
Software  System  was  developed  through  a  cooper- 
ative effort  between  the  Federal  Emergency  Man- 
agement Agency  Region  VIII,  the  Pikes  Peak  Re- 
gional Building  Department  in  Colorado  Springs, 
Colorado,  and  the  Colorado  Water  Conservation 
Board.  Riverine  software  is  intended  to  address 
both  operational  and  educational  issues.  The  River- 
ine Floodplain  Development  Permit  Software 
System  provides  local  governments  with  a  system- 
atic flood  plain  development  permit  process,  cur- 
rent information  on  National  Flood  Insurance  Pro- 
gram flood  plain  management  concepts  and  stand- 
ards, and  a  process  for  maintaining  flood  plain 
development  permit  records.  Riverine's  design  for 
wide  accessibility  and  application  could  provide 
significant  operations  and  educational  benefits  to 
communities  beyond  the  Pikes  Peak  Region.  Dis- 
tribution and  field  testing  should  commence  imme- 
diately to  identify  opportunities  for  improving  the 
system  and  to  clarify  further  issues  relating  to 
distribution,  training,  updating,  and  technical  sup- 
port. (See  also  W90-02368)  (Fish-PTT) 
W90-02391 


MULTI-OBJECTIVE  DECISION  CRITERIA 
FOR  ASSISTING  LOCAL  OFFICIALS  IN  MITI- 
GATION PLANNING. 

Mitigation  Assistance  Corp.,  Boulder,  CO. 
C.  Philipsborn,  and  D.  Barbee. 
IN:  Floodplain   Harmony.  The  Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  197-202. 

Descriptors:  'Flood  plain  management,  'Flood 
damage,  'Decision  making,  'Community  develop- 
ment, 'Administrative  decisions,  Social  aspects, 
Political  aspects,  Legal  aspects,  Economic  aspects, 
Feasibility  studies,  Management  planning,  Urban 
planning.  Negotiations. 
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Local  officials  faced  with  the  burden  of  managing 
flood  damage  recovery  and  reduction  should  be 
provided  with  a  usable  set  of  criteria  that  will  assist 
(heir  selection  of  appropriate  mitigation  tools 
Flood  hazard  management  has  reached  a  point 
where  communities  need  to  use  a  broad  set  of 
decision  criteria  to  promote  the  concurrent 
achievement  of  loss  reduction  and  other  communi- 
ty goals.  STAPLE,  an  acronym  familiar  in  the 
public  administration  profession,  is  a  set  of  criteria 
that  will  help  local  officials  evaluate  and  select 
mitigation  tools  from  the  vast  array  of  available 
techniques  on  the  basis  of  nonquantitative  factors 
with  which  they  are  familiar.  STAPLE  stands  for 
Social,  Technical,  Administrative,  Political,  Legal, 
and  Economic.  Each  component  can  be  utilized  as 
a  frame  of  reference  to  analyze  the  feasibility  of  a 
mitigation  measure  being  considered.  By  establish- 
ing and  using  this  set  of  decision  criteria,  mitiga- 
tion planners  can  gain  a  realistic  overview  of  the 
feasibility  of  each  proposed  measure,  or  combina- 
tion of  measures,  within  the  community.  More 
specifically,  these  criteria  will  help  to  determine 
where  the  negotiating  areas  (trade-offs)  are  among 
the  STAPLE  criteria.  The  initial  view  is  that  the 
trade-offs  often  tend  to  be  between  the  political 
and  social  criteria  and  the  other  four.  (See  also 
W90-02368)  (Fish-PTT) 
W90-02392 


LOCAL  GOVERNMENTS  LIKE  NONSTRUC- 
TURAL MEASURES  TOO. 

Corps  of  Engineers,  Atlanta,  GA. 
S.  Reitman. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  203-207. 

Descriptors:  *Flood  plain  management,  ♦Non- 
structural alternatives,  "Community  development, 
♦Urban  planning,  Flood  control,  Relocation,  Case 
studies,  Economic  aspects. 

Nonstructural  solutions  to  local  flooding  problems 
are  always  considered  under  existing  U.S.  Army 
Corps  of  Engineers  policy  and,  where  economical- 
ly feasible,  can  become  part  of  the  plan  recom- 
mended to  local  sponsors  of  our  flood  control 
studies.  The  sponsoring  community  or  county  de- 
rives certain  benefits  from  entering  into  a  joint 
venture  with  the  Corps  on  a  structural  plan.  Each 
floodplain  occupant  offered  the  chance  to  relocate 
can  escape  the  anxiety  of  future  flood  threats  to  life 
and  property.  Site  specific  examples  are  cited  from 
studies  for  communities  in  the  Southeast,  for  which 
a  nonstructural  solution  is  part  of  the  recommend- 
ed plan.  Rejection  of  nonstructural  solutions  usual- 
ly leaves  the  community  involved  with  the  prob- 
lem unchanged.  The  residents  of  the  floodplain 
who  are  covered  by  the  plan  must  be  made  to 
understand  its  significance.  This  can  only  be  ac- 
complished by  a  strong  commitment  on  the  part  of 
community  leaders  working  in  conjunction  with 
the  Corps  study  team.  (See  also  W90-02368)  (Fish- 

W90-02393 


FLOODPLAIN  MANAGEMENT  THROUGH 
THE  COMMUNITY  PLANNING  PROCESS  IN 
SAN  DIEGO  COUNTY. 

San  Diego  County  Dept.  of  Planning  and  Land 
Use,  CA. 

C.  Saipe,  J.  Hill,  and  A.  J.  Brown. 
IN:   Floodplain   Harmony.   The  Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,   Boulder,  CO.    1988.   p  208-213,   3  fig. 

Descriptors:  'Flood  plain  management,  *Urban 
planning,  *Flood  plain  zoning,  *Floodways,  ♦Non- 
structural alternatives,  ♦Community  development, 
Regulations.  Land  use,  Recreation  facilities,  Cali- 
fornia. 

San  Diego  County,  California,  has  used  many  tools 
of  the  planning  process  to  provide  effective  flood 
plain  management  The  General  Plan  recently  ap- 
proved for  the  community  of  Ramona  provides  an 
example.  During  the  update  of  the  Ramona  Com- 
munity Plan,  flood  plain  regulations  were  applied 


to  all  properties  within  100-year  flood  plains. 
Moreover,  staff  and  the  planning  group  identified 
the  two  floodways  in  the  Town  Center  as  impor- 
lanl  design  features  that  needed  lo  be  protected 
and  enhanced.  Zoning  regulations  were  imposed 
on  all  properties  traversed  by  the  two  floodways 
to  ensure  that  houses  and  other  structures  will  not 
be  constructed  in  these  areas,  that  the  floodways 
would  be  maintained  as  grecnbelts,  that  twenty 
feet  would  be  dedicated  as  public  riding  and  hiking 
trails  and  that  the  floodways  would  be  maintained 
in  a  natural  state.  Flood  plain  management  requires 
a  full  range  of  structural  and  nonstructural  meas- 
ures. It  also  requires  cooperative  strategies  be- 
tween staff  from  traditionally  separate  depart- 
ments. San  Diego  County's  community  plan 
update  program  has  resulted  in  better  flood  plain 
management  due  to  the  efforts  of  staff  from  the 
Departments  of  Public  Works,  Planning  and  Land 
Use,  and  Parks  and  Recreation.  (See  also  W90- 
02368)  (Fish-PTT) 
W90-02394 


REGIONAL  FLOOD  CONTROL  PROJECTS  IN 
HARRIS  COUNTY,  TEXAS. 

Harris  County  Flood  Control  District,   Houston, 

For  primary  bibliographic  entry  see  Field  4A. 
W90-02395 


FROM  HARM'S  WAY:  FLOOD-HAZARD 
MITIGATION  IN  TULSA,  OKLAHOMA. 

Tulsa,  OK. 
A.  Patton. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,   Boulder,  CO.    1988.   p  223-228,    1    fig. 

Descriptors:  ♦Flood  plain  management,  4Land 
management,  ♦Regional  planning,  ♦Regional  de- 
velopment, Land  use,  Financial  feasibility,  Storm 
water,  Rainfall,  Flood  plains,  Disasters,  Regula- 
tions, Channeling,  Comprehensive  planning,  Utili- 
ties, Maintenance,  Watershed  management,  Warn- 
ing systems,  Drainage  programs,  Oklahoma. 

Some  actions  have  been  taken  to  reduce  the  poten- 
tial for  flooding  in  Tulsa,  Oklahoma,  in  response  to 
frequent  flood  disasters.  Tulsa's  flooding  problems 
arise  from  four  principal  causes:  freak  rains,  flood 
plain  lands,  flood  plain  building,  and  funding  prior- 
ity. The  Tulsa  flood  plain  and  storm  water  man- 
agement program  has  been  built,  brick  by  brick,  in 
reaction  to  flood  disasters.  In  exchange  for  federal 
flood  insurance,  the  city  pledged  to  enact  flood 
plain  regulations.  A  U.S.  Army  Corps  of  Engineers 
project  included  channelization  and  open  space 
acquisition.  The  community  developed  a  compre- 
hensive storm  water  management  program,  includ- 
ing a  service  charge  on  city  utility  bills  for  mainte- 
nance and  management,  watershed  regulation,  ac- 
celerated master  planning  and  capital  works,  and 
improved  warning  and  hazard-awareness  pro- 
grams. More  than  300  flooded  homes  and  200 
mobile  homes  were  cleared  from  ten  sites.  The 
need  for  improved  regional  planning  and  coordina- 
tion led  to  drafting  of  regional  drainage  regula- 
tions. (See  also  W90-02368)  (Fish-PTT) 
W90-02396 


USING     DRAINAGE     ORGANIZATIONS     AS 
TOTAL  RESOURCE  MANAGEMENT  TOOLS. 

R.  T.  Smith,  R.  Baccino,  and  L.  A.  Sprague. 
IN:   Floodplain   Harmony.   The  Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  229-236. 


management,    taxes,  Kight-ot-way,  Conservation. 

In  the  state  of  Delaware,  reduction  of  flood  haz- 
ards, flood  plain  management  and  water  manage- 
ment are  being  assisted  by  over  200  drainage  orga- 
nizations, called  Tax  Ditch  Organizations  (TDOs). 
For   flood  control  and   flood   plain   management, 


rDOl  of)   I  a  mechanism  to  complete  watershed 
improvements  such  as  channelization,   fk> 
trol    structures,   and    basic    drainage-way    mainte- 
nance.   IDOs  can  provide  natural  resource  man- 
agement  at   a   local   level   on   a   watershed   basis 
Organization,  rights-of-way,  taxation,  anC 
vation  program  development  powers  ma^ 
strong  in-place  watershed  management  tools  Since 
similar  drainage  organizations  have  been  formed  in 
other  parts  of  the  U.S.,  these  organization!  may 
also  provide  strong  existing  authorities  for  local 
watershed    management     (See    alvj    W90-02368) 

W90-02397 


LOSS  OF  OVERBANK  STORAGE  IN  FLOOD- 
PLAIN  MANAGEMENT. 

Maricopa  County  Flood  Control  District,  Phoenix, 

G.  Rodzenko,  J.  J.  Tram,  and  D.  S.  Plasencia 
IN:   Floodplain   Harmony    The   Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.   1988.  p  239-247,   11   ref. 

Descriptors:  ♦Flood  plain  management,  ♦Flood- 
ways,  ♦Bank  storage,  ♦Urban  planning,  ♦Land  de- 
velopment, Channeling,  Runoff,  Vegetation,  Flow 
velocity,  Flood  waves,  Flood  flow,  Watersheds, 
Rivers,  Urbanization,  Case  studies,  Storm  water, 
Mapping,  Legal  aspects,  Flood  routing,  Arizona.' 

The  overbank  area  or  floodway  fringe  of  a  flood 
plain  is  inundated  only  during  times  of  flooding. 
Typically,  the  overbank  has  more  vegetative  cover 
than  the  active  channel.  This  dense  vegetation 
retards  flow  and  thus  causes  slower  velocities.  The 
overbank  area  of  a  flood  plain  has  two  primary 
effects  on  flows;  it  increases  the  travel  time  of  the 
flood  wave  moving  downstream,  and  reduces  the 
peak  flood  flow.  The  runoff  generated  in  a  water- 
shed is  routed  through  a  river  reach  and  delineates 
both  the  flood  plain  and  floodway.  The  Flood 
Control  District  of  Maricopa  County,  Arizona,  is 
concerned  that  urbanization  of  the  floodway  fringe 
district,  channelization  of  the  rivers  for  develop- 
ment, and  sediment-deficient  water  downstream  of 
structures  are  causing  depletion  of  overbank  stor- 
age, incisement  of  the  channel,  and  translation  of 
the  peak  flows  downstream.  Several  case  studies 
(Kansas  City,  Germany,  Tokyo,  Chicago,  Arizona) 
were  examined  to  determine  if  Maricopa  County's 
concern's  are  unique,  or  shared  by  other  storm 
water  management  agencies.  Flood  plain  mapping 
should  assess  a  flood  routing  that  would  take  into 
account  a  channelized  or  encroached  flood  plain. 
Before  implementing  any  flood  plain  management 
program  which  would  deviate  from  current  Feder- 
al Emergency  Management  Agency  guidelines,  the 
legal  ramifications  of  the  alternative  programs 
should  be  assessed.  (See  also  W90-02368)  (Fish- 
PTT) 
W90-02398 


LIVING  WITH  FLOODPLAINS:  LAND  DEVEL- 
OPMENT IN  ARIZONA. 

Cella  Barr  Associates,  Tucson,  AZ. 
M.  S.  Pearthree,  and  J.  S.  Wise. 
IN:   Floodplain   Harmony.  The  Natural   Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,   Boulder,  CO.    1988.   p  260-267,    1   fig. 

Descriptors:  ♦Flood  plain  management,  ♦Land  de- 
velopment, 4Water  resources  development,  4Land 
use,  Bank  storage,  Channel  flow.  Channeling,  Allu- 
vial fans,  Regulations,  Design  criteria,  Drainage 
systems,  Bank  stabilization,  Wildlife  habitats, 
Floodwater,  Arizona,  Arid  lands. 

Flood  hazards  in  southern  Arizona,  where  the 
Phoenix  and  Tuscon  metropolitan  areas  are  locat- 
ed, occur  in  two  distinct  riverine  settings:  (1)  over- 
bank  inundation  and  channel  meandering  along 
major  watercourses;  and  (2)  shallow  sheet  flooding 
of  alluvial  fan  areas  and  of  low-lying  areas  domi- 
nated by  braided  channel  systems.  High  population 
growth  has  necessitated  rapid  development  of 
flood  plain  management  regulatory  policies  and 
drainage   design   criteria.    Flood   plain   encroach- 
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ment,  channel  stabilization,  and  maintenance  of 
natural  flood  plain  methods  have  been  successfully 
employed  in  areas  of  overbank  inundation  and 
channel  meandering  along  major  watercourses. 
Flood  plain  encroachment,  channel/parkway 
schemes,  and  maintenance  of  existing  wildlife  cor- 
ridors and  riparian  habitats  within  flood  plain  re- 
gions have  been  successfully  employed  in  alluvial 
fan  areas  and  braided  channel  systems.  The 
projects  cited  have  been  developed  with  the  idea 
of  managing  floodwaters  while  enhancing  existing 
environmental  and  water  resources.  The  coordina- 
tion and  interaction  required  between  the  public, 
agencies,  developers,  and  engineers  throughout  the 
planning  and  design  phases  of  these  projects  were 
of  major  importance.  (See  also  W90-02368)  (Fish- 
PTT) 
W90-02401 


IMPROVED  FLOODPLAIN  MANAGEMENT 
rHROUGH  EROSION  SETBACKS  IN  COAST- 
AL AREAS. 

Coastal  Science  and  Engineering,  Inc.,  Columbia, 
SC 

C.  P.  Jones. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.    1988.  p  271-279,  9  ref. 

Descriptors:  'Flood  plain  management,  'Erosion 
:ontrol,  'Coastal  plains,  'Coastal  zone  manage- 
nent,  'Land  development,  'Land  use,  Shore  pro- 
;ection,  Legislation,  Cost-benefit  analysis,  Legal 
ispects,  Tide  lands,  Storm  tides,  Flood  protection, 
Flood  control,  Natural  resources. 

Setback  programs  can  be  used  to  regulate  upland 
ievelopment  along  shorelines,  for  the  protection  of 
hat  development,  and  for  the  protection  of  natural 
esources.  The  specific  purpose  of  a  setback  pro- 
»ram  should  be  clearly  stated  in  the  enabling  legis- 
ation,  and  all  aspects  of  the  program  should  be 
ied  closely  to  the  purpose.  Several  important 
wlicy,  operational,  and  technical  issues  should  be 
tddressed  early  in  the  development  of  a  program 
o  ensure  that  it  accurately  accounts  for  hazards 
ind  is  practical,  cost-effective,  and  legally  sound, 
setback  programs  should  be  sufficiently  flexible  to 
landle  shoreline  variability,  tidal  inlets,  and  other 
latural  or  manmade  features.  Ideally,  their  juris- 
liction  should  cover  a  broad  area,  extending 
>ehind  the  area  where  construction  is  prohibited 
ind  addressing  both  new  and  existing  develop- 
nent.  A  floating  setback  line  should  be  employed 
inless  a  fixed  setback  line  can  be  revised  often;  a 
ninimum  setback  should  be  sufficient  to  provide 
>rotection  to  structures  against  minor  storms.  (See 
ilso  W90-02368)  (Fish-PTT) 
V90-02402 


:RISFIELD,  MARYLAND  FLOOD  ALLEVI- 
ATION AND  TIDAL  DIKE  STUDY. 

jreenhorne   and   O'Mara,   Inc.,   Greenbelt,   MD. 

D.  P.  Preusch. 

N:  Floodplain  Harmony.   The  Natural   Hazards 

Research  and  Applications  Information  Center,  In- 

titute  of  Behavioral  Science  No.  6,  University  of 

Zolorado,  Boulder,  CO.  1988.  p  280-287,  2  fig,  2 

ab. 

Descriptors:  'Flood  plain  management,  'Dikes, 
'Tide  lands,  'Flood  control,  'Maryland,  *Non- 
tructural  alternatives,  'Structural  behavior, 
^lood-control  storage,  Flood  protection,  Flood 
lamage,  Urban  planning,  Economic  evaluation, 
Cost-benefit  analysis,  Bank  storage,  Sealants. 

Crisfield,  Maryland,  a  community  on  the  eastern 
;oast  of  the  Chesapeake  Bay,  was  placed  on  the 
)riority  flood-prone  community  list  due  to  flood- 
ng  problems  from  extreme  high  tides  caused  by 
he  passage  of  hurricanes  or  low  pressure  systems 
vith  associated  high  winds.  A  technical  study  was 
:onducted  and  analyzed  to  determine  the  adequacy 
)f  an  existing  tidal  dike  in  the  Crisfield  area.  A  list 
)f  possible  structural  and  nonstructural  alternatives 
vas  developed  and  a  screening  criteria  applied  to 
:ach  in  order  to  eliminate  marginally  effective 
ilternatives.  Structural  alternatives  were  not  eco- 
lomically  favorable;  the  most  cost-effective  non- 


structural improvement  was  sealants/closures. 
Floodwalls  and  other  nonstructural  improvements 
may  be  cost-effective  and  need  to  be  assessed  on  a 
case-by-case  basis.  The  economic  analysis  supports 
the  conclusion  that  justification  of  flood  alleviation 
projects  in  the  Crisfield  area  will  be  difficult.  (See 
also  W90-02368)  (Fish-PTT) 
W90-02403 


ANALYSIS    OF    A    HIGH-HAZARD    FLOOD 
ZONE. 

Love  (David  J.)  and  Associates,  Inc.,  Boulder,  CO. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02409 


USER    REQUIREMENTS    ANALYSIS    PRIOR 
TO  IMPLEMENTING  A  GIS. 

Greenhorne   and   O'Mara,   Inc.,   Greenbelt,   MD. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-02411 
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RESOURCE  POLICY  IN  THE  EVERGLADES 
AGRICULTURAL  AREA:  A  HISTORICAL  AND 
ECONOMIC  PERSPECTIVE. 

Florida  Univ.,  Gainesville.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-01966 


ENVIRONMENTAL  BENEFITS  OF  FURTHER 
US  HYDRO  DEVELOPMENT. 

Synergies,  Inc.,  Annapolis,  MD. 

W.  L.  Rogers. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  8,  p  10-11,  August  1989. 

Descriptors:  'Hydroelectric  power,  'Electric 
power  production,  'Environmental  policy,  Carbon 
dioxide,  Fossil  fuel,  Nuclear  power,  Environmen- 
tal protection,  Economic  aspects,  Legislation, 
Electric  Consumers  Protection  Act. 

Further  development  of  the  substantial  remaining 
hydro  resources  in  the  USA  has  the  potential  to 
reduce  carbon  dioxide  emissions  by  more  than  220 
Mt/year  (or  approximately  5  per  cent  of  the  coun- 
try's total  emissions).  Current  energy  and  environ- 
mental policies  in  the  USA,  however,  are  severely 
restricting  progress  in  developing  the  resources 
available,  at  a  time  when  concerns  about  global 
warming  are  underlining  the  important  role  which 
hydropower  could  play.  Small  hydro  plants  have 
almost  been  regulated  out  of  existence.  The  envi- 
ronmental impacts  of  hydro  plants  can  be  greatly 
reduced  through  careful  planning  and  mitigative 
measures,  such  as  the  construction  of  fish  ladders 
or  the  provision  of  minimum  flows.  However, 
hydroelectric  plants,  unlike  fossil  fuel  and  nuclear 
fuel  plants,  are  required  to  pay  the  full,  life-cycle 
environmental  impact  costs  at  the  outset  which 
leaves  hydropower  at  a  disadvantage.  Hydropow- 
er should  be  compared  in  the  light  of  the  true  life- 
cycle  costs  to  society  of  nuclear  or  fossil  genera- 
tion. The  Electric  Consumers'  Protection  Act 
needs  significant  amendments  to  ensure  that  the 
Act  is  living  up  to  its  name.  This  legislation  has 
had  the  greatest  detrimental  effect  on  hydropower. 
Well  planned  hydropower  development  is  an  ac- 
tivity to  be  encouraged,  and  not  regulated  out  of 
existence.  (White-Reimer-PTT) 
W90-02035 


RIFT  VALLEY  FEVER:  A  PROBLEM  FOR 
DAM  BUILDERS  IN  AFRICA. 

Blue  Nile  Associates,  Foxboro,  MA. 

W.  R.  Jobin. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  8,  p  32-34,  August  1989.  6 

fig,  8  ref. 

Descriptors:  'Human  diseases,  'Animal  diseases, 
'Environmental  effects,  'Africa,  'Mosquitoes, 
'Public  health,  'Epidemics,  'Dam  effects,  Dam 
construction,  Drawdown,  Filarial  worms,  Viruses. 


In  October  1987,  construction  of  new  dams  in 
West  Africa  triggered  an  epidemic  of  Rift  Valley 
fever,  which  killed  more  than  200  people.  It  was  a 
mosquito-borne  disease  which  had  previously 
struck  people  and  livestock  around  the  Aswan 
reservoir  in  Egypt.  One  theory  on  the  mode  of 
transmission  assumes  that  mosquitoes  of  the  genera 
Culex,  Aedes,  and  Anopheles  are  the  principal 
mosquito  vectors.  A  second  more  complicated 
theory  suggests  mosquitoes  must  first  be  infected 
by  a  microscopic  filarial  worm  that  makes  them 
susceptible  to  the  virus,  and  thus  rapid  transmit- 
ters. A  number  of  safety  measures  can  be  applied, 
including  general  environmental  protection  and 
monitoring  of  virus  levels  in  livestock.  The  general 
environmental  improvements  include:  shoreline 
modifications  of  the  reservoir  to  prevent  mosquito 
breeding;  control  of  human  settlements;  good 
drainage;  and  adaptation  of  the  dam  design  to 
allow  rapid  drawdown  in  the  reservoir  at  critical 
times  of  the  year.  In  addition,  conditions  should  be 
provided  in  the  reservoir  to  encourage  populations 
of  fish  which  prey  on  mosquito  larvae,  and  in  the 
years  immediately  before  and  after  construction  of 
the  dam  the  virus  levels  of  livestock  should  be 
monitored.  For  dam  designers,  an  important  fea- 
ture is  the  provision  of  low  level  outlets  in  the  dam 
which  would  allow  for  emergency  drawdown  of 
the  water  level  to  control  mosquito  breeding,  in 
the  event  of  a  potential  epidemic.  (White-Reimer- 
PTT) 
W90-02040 


ENVIRONMENTAL  IMPACT  ASSESSMENT 
OF  YANGTZE  VALLEY  PROJECTS. 

Yangtze    Water    Resources    Protection    Bureau, 

Wuhan  (China). 

Z.  Fang. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  8,  p  36-39,  August  1989.  2 

tab. 

Descriptors:  'Water  resources  development, 
'China,  'Environmental  policy,  'Environmental 
impact  statement,  'Environmental  protection,  Im- 
pacts, Prediction,  Yangtze  valley,  Monitoring. 

Environmental  assessment  practices  in  China  con- 
sist of  five  basic  steps:  (1)  impact  identification;  (2) 
impact  prediction;  (3)  mitigation  and  enhancing; 
and  (4)  protective  measures  and  monitoring  pro- 
grams. Following  these  steps  environmental  assess- 
ments have  been  carried  out  for  most  of  the  main 
existing  water  resources  projects  in  the  Yangtze 
valley,  and  for  projects  under  construction  or 
planned.  Three  examples  are  presented:  Danjiang- 
kou  (existing  project);  Gezhouba  (under  construc- 
tion); and  Three  Gorges  (at  planning  stage).  The 
area  affected  by  a  project  is  determined  by  the 
magnitude,  character  and  location  of  the  project. 
In  addition  to  the  regions  directly  affected  by  the 
project,  effects  on  certain  neighboring  regions,  on 
the  whole  basin,  on  a  neighboring  basin  and  even 
on  the  estuary  should  be  considered.  Other  aspects 
to  be  considered  include:  the  time  frame  for  com- 
parison; the  catagories  of  environmental  effects; 
and  comparisons  of  conditions  with  and  without 
the  project.  An  environmental  impact  assessment 
of  a  proposed  water  resources  project  should  con- 
sider comprehensively  both  beneficial  and  adverse 
effects  to  aid  selection  of  the  optimum  alternative 
and  propose  mitigation  measures.  All  the  methods 
are  less  precise  when  compared  with  those  of  the 
so-called  'hard'  sciences,  but  assessments  can  be 
improved  by  giving  attention  to  scoping,  baseline 
studies,  and  effects  monitoring  and  by  undertaking 
post-development  audits.  (White-Reimer-PTT) 
W90-02041 


TRICHOPTERA,  AND  EPHEMEROPTERA  AS 

INDICATORS  OF  ENVIRONMENTAL 

CHANGES     OF     THE     RHONE     RIVER     AT 

LYONS     OVER    THE    LAST    TWENTY-FIVE 

YEARS. 

Lyon-1   Univ.,  Villeurbanne  (France).  Section  of 

Freshwater  Ecology. 

P.  Usseglio-Polatera,  and  M.  Bournaud. 

Regulated     Rivers    Research    and    Management 

RRRMEP,  Vol.  4,  No.  3,  p  249-262,  September/ 

October  1989.  7  fig,  1  tab,  50  ref. 
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Descriptors:  'Bioindicators,  'Aquatic  insects,  'En- 
vironmental effects,  'Rhone  River,  'Mayflies, 
•Caddisflies,  'France,  'Regulated  flow,  Habitats! 
Reproduction,  Dam  effects,  Sedimentation,  Diver- 
sity, Populations. 

Systematic  light  trapping  was  carried  out  in  Lyon 
on  the  banks  of  the  Rhone  River  from  1958  to 
1982,  mainly  in  the  months  of  June  and  July.  The 
changes  in  the  type  and  abundance  of  the  adult 
Tricoptera  and  Ephemeroptera  species  captured 
over  the  last  25  years  were  studied  in  relation  to 
the  perturbations  sustained  by  the  river-and  thus 
by  the  larval  instars.  A  Correspondence  Analysis 
carried  out  on  the  monthly  samples  defined  a  first 
factorial  axis  which  could  represent  a  'biological 
time'  scale  characterized  by  phases  of  rapid  (1959- 
1974)  or  slower  (1974-1982)  change  of  the  faunal 
communities.  Five  'successive'  faunal  groups  were 
defined  according  to  the  length  of  historical  pres- 
ence of  each  of  the  88  species  along  this  axis.  The 
most  stenoecic  species  seem  to  disappear  and 
gradually  only  a  small  number  of  species  whose 
ecological  requirements  are  less  demanding  subsist. 
This  faunal  impoverishment  is  a  consequence  of 
the  increasing  uniformity  of  the  biotope  caused  by 
continuous  environmental  changes  mainly  in  flow 
regulation.  This  has  led  to  reduction  in  diversity  of 
the  substratum  and  possibly  food  sources.  In  addi- 
tion, regular  flush-outs  of  upstream  reservoirs  re- 
lease sediments  which  clog  interstitial  spaces  over 
long  periods  and  this  effect  has  been  aggravated 
since  1966  by  the  bringing  into  service  of  a  dam 
situated  just  downstream  from  the  station.  It  seems 
that  a  new  but  delicate  equilibrium  has  been 
reached  since  1974;  this  situation  probably  corre- 
sponds to  a  less  stenoecic  biotic  community.  (Au- 
thor's abstract) 
W90-02045 


EFFECT  OF  AN  IRRIGATION  AND  HYDRO- 
ELECTRIC RESERVOIR  ON  ITS  DOWN- 
STREAM COMMUNITIES. 

Universidad  Autonoma  de  Madrid  (Spain).  Dept. 

de  Ecologia. 

C.  Casado,  D.  Garcia  de  Jalon,  C.  M.  Del  Olmo, 

E.  Barcelo,  and  F.  Menes. 

Regulated     Rivers     Research    and     Management 

RRRMEP,  Vol.  4,  No.  3,  p  275-284,  September/ 

October  1989.  3  fig,  8  tab,  33  ref. 

Descriptors:  'Reservoirs,  'Regulated  flow,  'Spain, 
'Aquatic  populations,  'Environmental  effects, 
'Dam  effects,  'Reservoir  fisheries,  Macroinverte- 
brates,  Diversity,  Aquatic  plants,  Biomass,  Species 
diversity,  River  Tera,  Irrigation,  Hydroelectric 
power. 

The  Cernadilla  reservoir,  located  on  the  River 
Tera  (northwest  Spain,  Duero  Basin)  is  an  oligo- 
trophic  reservoir  with  a  capacity  of  more  than 
250,000,000  cu  m  and  a  depth  of  70  m.  The  regulat- 
ed flow  pattern  is  characterized  by  higher  summer 
flows,  higher  day  flows  than  night  ones,  and  lower 
weekend  flows.  The  effects  of  this  artificial  flow 
regime  on  the  stream  ecosystem  were  evaluated  by 
comparing  the  aquatic  communities  of  an  upstream 
station  with  those  of  three  downstream  stations, 
located  at  1,8,  and  24  km  from  the  dam.  Physico- 
chemical  characteristics  of  the  water,  fish  and  ma- 
crobenthic communities,  and  macrophytes  were 
studied  at  each  station.  Summer  water  tempera- 
tures were  significantly  lower  downstream  of  the 
reservoir.  Macrophyte  biomass,  macrobenthic  di- 
versity, and  richness  were  reduced  below  the  dam. 
The  trophic  structure  was  changed  by  an  increase 
of  shredders  and  grazers.  Fishery  total  biomass 
greatly  fluctuated  seasonally,  but  was  higher  above 
the  reservoir  than  below  it.  However,  in  spring  the 
trout  populations  were  higher  upstream  because 
large  numbers  of  spawning  cyprinids  from  the 
reservoir  invaded  upstream  reaches  of  the  River 
Tera  and  displaced  resident  trout  populations.  The 
overall  effects  of  the  reservoir  on  downstream 
communities  can  be  generalized  as  adverse.  The 
fisheries  are  more  affected  by  stream  regulation 
than  macroinvertebrates.  However,  this  cannot  be 
attributed  to  the  lack  of  food  items  because  the 
biomass  ratio  benthos/fishes  is  quite  high.  There- 
fore, some  other  factors  are  limiting  fish  which 
have  not  yet  been  determined.  (Author's  abstract) 
W90  02047 


REVIEW  OF  THE  EFFECTS  OF  WATER 
TRANSFERS  IN  THE  LA  GRANDE  HYDRO- 
ELECTRIC COMPLEX  (QUEBEC,  CANADA). 

Societe    d'Energie   de    la    Bale    James,    Montreal 

(Quebec). 

D.  Roy,  and  D.  Messier. 

Regulated     Rivers     Research     and     Management 

RRRMEP,  Vol.  4,  No.  3,  p  299-316,  September/ 

October  1989.  5  fig,  5  tab,  33  ref. 

Descriptors:  'Interbasin  transfers,  'Canada,  'Hy- 
droelectric power,  'Diversion,  'Flow  control,  En- 
vironmental effects,  Bank  stability,  Monitoring, 
Water  quality,  Aquatic  animals,  Fluctuations,  Res- 
ervoirs, Quebec. 

Construction  of  the  La  Grande  Complex  in  East- 
ern Canada  called  for  complete  or  partial  diversion 
of  six  rivers  with  a  mean  annual  discharge  that 
varied  from  60  to  1600  cu  m/s,  and  the  transfer  of 
water  from  two  adjoining  watersheds  (1586  cu  m/ 
s)  into  LaGrande  Riviere.  Three  of  these  rivers 
with  reduced  flow,  Eastmain  (from  700  to  95  cu 
m/s),  Opinaca  (from  260  to  35  cu  m/s),  and  Cania- 
piscau  (from  1708  to  960  cu  m/s)  and  the  water- 
ways with  increased  flows,  Boyd-Sakami  (from  1 
to  811  cu  m/s)  and  LaGrande  Riviere  (from  1760 
to  3400  cu  m/s)  were  intensively  monitored  from 
1978  to  1988,  while  the  others  were  surveyed 
sporadically.  Very  few  modifications  were  ob- 
served compared  to  previous  conditions  in  bank 
stability,  water  quality,  and  aquatic  fauna  of  the 
affected  rivers.  Those  modification  that  did  occur 
can  be  explained  by  the  water  level  fluctuations, 
the  water  quality  of  the  tributaries  of  the  residual 
drainage  basin,  and/or  by  the  direct  influence  of 
the  reservoirs.  In  James  Bay,  the  areal  extent  of  the 
Eastmain  River  and  La  Grand  Riviere  plumes 
varied  with  discharge  in  an  exponential  relation, 
mostly  under  ice  cover;  resources  from  the  coastal 
environment  had  not  yet  undergone  any  major 
changes.  Because  of  the  very  small  population 
dwelling  in  the  area,  less  than  3000  inhabitants, 
modifications  in  the  hydrological  regime  of  these 
rivers  caused  relatively  few  impacts.  The  main 
impacts  were  greater  bank  instability  in  specific 
locations,  reduction  of  the  thickness  and  ice  cover 
on  La  Grande  Riviere,  enhancement  of  navigation 
constraints  on  Eastmain  River,  and  higher  mercury 
levels  in  fish  related  to  operation  of  the  reservoirs. 
(Author's  abstract) 
W90-02049 


COMPARISON  OF  MACROBENTHOS  IN 
BRAIDED  AND  CHANNELIZED  SECTORS  OF 
THE  DROME  RIVER,  FRANCE. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Nature  Conservation. 

E.  T.  H.  M.  Peeters,  and  H.  Tachet. 

Regulated     Rivers    Research    and     Management 

RRRMEP,  Vol.  4,  No.  3,  p  317-325,  September/ 

October  1989.  3  fig,  5  tab,  18  ref. 

Descriptors:  'Channeling,  'France,  'Aquatic  in- 
sects, 'Aquatic  animals,  'Braided  streams,  Em- 
bankments, Environmental  effects,  Diversity, 
Channels,  Flooding,  Habitats,   Stability,   Density! 

The  influence  of  braided  pattern  on  macrobenthic 
communities  was  studied  in  the  Lower  Drome 
River.  In  order  to  limit  the  damage  caused  by 
extreme  floods,  riverside  residents  have  built  an 
embankment  system  on  the  fioodplain  between 
Crest  and  Livron.  Two  cross-sections  were  made, 
one  in  the  channelized  section  upstream  from 
Crest,  and  the  other  12  km  downstream  from  the 
braided  section  near  Allex.  Since  chemical  and 
biological  changes  due  to  longitudinal  zonation  are 
likely  to  be  at  a  minimum  80-90  km  downstream 
from  the  source,  any  observed  changes  in  these 
parameters  can  be  attributed  to  differences  in  chan- 
nel morphology.  At  each  cross  section  physical 
parameters  were  measured  at  1  m  intervals  and 
macrobenthos  samples  were  collected  with  a  hand 
net.  The  qualitative  differences  between  embanked 
and  braided  sections  were  minimal.  The  sessile 
species  (i.e.  Psychomyia  pusilla)  were  more  fre- 
quent in  the  embanked  section  whereas  the  drifting 
species  (i.e.  Baetis  fuscatus)  were  more  frequent  in 
the  braided  section.  The  density  of  macroinverte- 
brates in  the  braided  section,  especially  in  the 
secondary  channels,  was  higher  than  in  the  em- 


banked section,  but  the  diversity  remained  low 
because  the  location  of  the  channels  changes  ai 
each  extreme  flood.  Thus,  although  prodl* 
the  braided  section  is  potentially  more  importanl 
than  in  the  embanked  section,  spatio-temporal  in 
stability  limns  this  production  to  a  very  shofl 
period  of  the  year  and  prohibits  the  developmenl 
of  a  more  diversified  benthic  community  ( White- 
Reimer-PTT) 
W90-02050 


ACCRETION  AND  CANAL  IMPACTS  IS  A 
RAPIDLY  SUBSIDING  WETLAND.  I.  137CS 
AND  210  PB  TECHNIQUES. 

Louisiana  State   Univ.,   Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2J 

W90-02095 


ACCRETION  AND  CANAL  IMPACTS  IS  A 
RAPIDLY  SUBSIDING  WETLAND  II  FELD- 
SPAR MARKER  HORIZON  TECHNIQUE. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2J 

W90-02096 


ABRUPT  DOWNSTREAM  FOREST  DECLINE 
FOLLOWING  RIVER  DAMMING  IN  SOUTH- 
ERN ALBERTA. 

Lethbridge   Univ.   (Alberta)    Dept.  of  Biological 

Sciences. 

S.  B.  Rood,  and  S.  Heinze-Milne. 

Canadian  Journal  of  Botany  CJBOAW,  Vol    67 

No.  6,  p  1744-1749,  June  1989.  6  fig,  22  ref.  Alberta" 

Environmental  Research  Trust  grant  T01016. 

Descriptors:  'Ecological  effects,  'Dam  effects, 
•Riparian  vegetation,  'Forests,  Canada,  Rivers. 

The  influence  of  river  damming  on  the  abundance 
of  riparian  poplar  forests  was  investigated  by  com- 
paring forest  abundances  on  the  dammed  St.  Mary 
and  Waterton  rivers  of  southern  Alberta  with  the 
neighboring  undammed  Belly  River.  Forest  distri- 
butions were  determined  by  estimating  the  linear 
river  distance  of  forests  from  airphotos  taken  in 
1961   and    1981,   both   upstream  and  downstream 
from  the  dams.  During  the  20-year  interval,  a  48% 
reduction  occurred  downstream  from  the  St.  Mary 
Dam,  which  was  completed  in  1951.  Downstream 
from  the  Waterton  Dam,  completed  in  1964,  ripari- 
an forests  declined  23%.  Poplar  abundance  along 
the  downstream  region  of  the  undammed   Belly- 
River  was  relatively   unchanged  over   the  study 
period,  showing  less  than  a   1%  reduction.  The 
upstream  (undammed)  portions  of  all  three  rivers 
underwent  a  slight  forest  decline  during  the  20- 
year  interval;  declines  of  4.7%  occurred  along  the 
St.  Mary,  4.6%   were  seen  along  the  Belly  and 
6.1%  occurred  along  the  Waterton  river.  Thus,  the 
damming  of  two  rivers  in  southern  Alberta  has 
been   followed   by   a   rapid   and   dramatic  down- 
stream  decline   in   riparian   forests.    Further,   the 
close  association  between  the  location  and  extent 
of  the  forest  decline  supports  a  causal  relationship 
between  the  river  damming  and  the  forest  decline. 
Possible  causes  of  the  decline   include  drought- 
induced  mortality,  particularly  of  seedlings    (Au- 
thor's abstract) 
W90-02236 


TAMING  THE  FLOOD:  A  HISTORY  AND  NAT- 
URAL HISTORY  OF  RIVERS  AND  WET- 
LANDS. 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

J.  Purseglove. 
Oxford  University  Press,  New  York.  1988.  307  p. 

Descriptors:  'River  training,  'Drainage  effects, 
•Wetlands,  'Rivers,  'Ecological  effects,  'Water 
management,  Agriculture,  River  basin  develop- 
ment, Marshes,  Fens,  Swamps,  Social  aspects.  Eco- 
nomic aspects. 

The  agricultural  revolution  of  the  last  forty  years 
has  destroyed  a  huge  portion  of  flora  and  fauna, 
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id  nowhere  have  the  results  been  more  devastat- 
ig  than  in  the  wetlands--from  marshes  and  wet 
leadows  to  ponds  and  river  banks.  This  book  is 
x>ut  the  age-old  battle  between  man  and  water, 
rom  the  Lancashire  mosses  and  the  Derwent 
lgs,  Otmoor  and  the  Fens,  to  Romney  Marsh  and 
le  Somerset  Levels,  the  author  traces  the  history 
id  natural  history  of  these  rivers  and  wetlands, 
sscribing  in  vivid  detail  both  the  beauty  of  these 
icient  landscapes,  and  the  often  disastrous  results 
f  attempts  to  tame  them.  In  chapters  2  and  3,  the 
mg  history  of  river  management,  during  which 
nd  drainage  has  continually  been  the  subject  of 
antroversy,  is  surveyed.  In  the  following  chap- 
rs,  the  author  questions  whether  wholesale  drain- 
»e  is  always  sensible  in  terms  of  practical  agricul- 
iral  economics  and  efficiency.  How  land  drainage 

done,  and  the  way  in  which  an  activity  which 
is  been,  and  often  still  is,  environmentally  de- 
ructive  can  now  be  carried  out  to  enhance  the 
ndscape  quality  of  rivers,  while  still  controlling 
idr  dangerous  potential  for  flooding,  is  examined, 
i  the  last  chapter,  the  case  of  wetlands  is  dis- 
jssed,  where  it  is  now  increasingly  accepted  that 

the  interests  of  the  environment,  major  drainage 
lould  never  be  carried  out.  (Lantz-PTT) 
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REDGING  OPERATIONS  TECHNICAL  SUP- 
ORT  (DOTS)  PROGRAM:  AN  UPDATE. 

rmy  Engineer  Waterways  Experiment  Station, 

icksburg,  MS.  Environmental  Lab. 

.  R.  Patin,  and  R.  Baylot. 

vailable  from  the  National  Technical  Information 

:rvice,  Springfield,  VA  22161.  Environmental  Ef- 

cts  of  Dredging  Information  Exchange  Bulletin, 

ol.  D-89-1,  July  1989.  5  p. 

escriptors:  'Dredging,  *  Environmental  effects, 
Regulations,  'Management  planning,  Standards, 
'aste   disposal,    Path   of  pollutants,    Computers, 


1978  the  Corps  of  Engineers  established  the 
redging  Operations  Technical  Support  (DOTS) 
•ogram  as  a  technology  transfer  vehicle  to  assist 
e  field  in  implementing  results  from  research, 
:velopment,  and  field  demonstration  programs. 
OTS  is  presently  managed  within  the  Environ- 
ental  Effects  of  Dredging  Programs  (EEDP). 
he  focus  of  DOTS  is  a  complete  dredged  material 
anagement  approach.  As  environmental  manage- 
ent  becomes  a  rroutine  part  of  field  applications, 
e  Corps  faces  new  disposal  management  ded- 
ans brought  on  by  more  environmentally  com- 
ex  problems  and  regulations.  Based  on  these 
langing  field  needs,  recommendations  from  the 
hief  of  Engineers'  Environmental  Advisory 
aard,  and  guidance  from  the  field,  a  complete 
redged  Material  Management  structure  guides 
e  assessment  and  technical  application  tasks  of 
e  DOTS  Program.  These  'tasks'  are  generally 
te-or  two-year  efforts  aimed  at  developing  practi- 
il  'hands-on'  field  guidance  on  existing  technolo- 
/  as  opposed  to  research  efforts  that  are  con- 
:rned  with  developing  the  technology.  The 
OTS  focus  has  two  objectives:  to  continue  to 
Idress  the  field's  high  priority  technology  appli- 
ition  needs,  and  to  oversee  the  application  of  a 
>mplete  long-term  management  strategy  for  eval- 
iting  and  assessing  various  dredged  material  dis- 
>sal  alternatives.  The  following  are  the  eleven 
gh  priority  tasks  pursued  in  fiscal  year  1989: 
utomated  Dredging  and  Disposal  Alternative 
anagement  System  (ADDAMS)  (FY  87-90); 
uidelines  for  Biological  and  Physical  Monitoring 
'  Aquatic  Disposal  (FY  87-89);  Beneficial  Uses  of 
redged  Material-Applications  in  Coastal  Open- 
'ater  Habitats  (FY  88-90);  Seasonal  Restrictions 
i  Dredging  (FY  87-89);  Optimization  of  Dredg- 
g  and  Dredged  Material  Disposal  (FY  87-89); 
ecisionmaking  Framework  Application  Software 
Y  89-90);  Framework  for  Comprehensive  Analy- 
»  of  Migration  Pathways  (CAMP)  in  Confined 
isposal  Facilities  (FY  89-90);  Beneficial  Uses  of 
redged  Material-Stabilization  of  Dredged  Mate- 
il  Shorelines  with  Wetland  Vegetation  in  Moder- 
e  Wave  Energies  (FY  87-89);  Beneficial  Uses  of 
redged  Material-Application  in  Large  Inland 
'aterways  (FY  88-90);  Dredged  Material  Chemi- 
tl  Testing  Cost  Reduction  (FY  87-89);  and  Guide- 
les   for   Long-Term   Management   Strategies  of 


Dredged   Material   Disposal   (FY 

PTT) 

W90-02294 


-90).   (Lantz- 


HYDROLOGIC  EFFECTS  OF  THE  1984 
THROUGH  1986  L-31  CANAL  DRAWDOWNS 
ON  THE  NORTHERN  TAYLOR  SLOUGH 
BASIN  OF  EVERGLADES  NATIONAL  PARK. 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

R.  A.  Johnson,  J.  I.  Wagner,  D.  J.  Grigsby,  and  V. 

A.  Stern. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-120893. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  SFRC-88/01,   1988.  45p,  10  fig,  5  tab,  19 

ref,  3  append. 

Descriptors:  *Canals,  *Surface-groundwater  rela- 
tions, 'Drawdown,  'Environmental  effects,  'Flor- 
ida, 'Everglades,  'Wetlands,  Water  level,  Rainfall, 
Seasonal  variation,  Frog  Pond,  Hydraulic  struc- 
tures, Hydraulic  profiles,  Agriculture,  Canals, 
Taylor  Slough. 

Hydrologic  investigations  were  conducted  by  the 
National  Park  Service  to  evaluate  the  impacts 
(from  1984  through  1986)  of  the  L-31W  canal 
drawdown  operations  on  the  water  resources  of 
the  northern  Taylor  Slough  basin  of  Everglades 
National  Park.  These  hydrologic  investigations  in- 
dicate that  the  L-31W  canal  agricultural  draw- 
down operations  produced  water  level  reductions 
throughout  northern  Taylor  Slough,  particularly  in 
the  areas  adjacent  to  the  L-31W  canal.  All  of  these 
drawdowns  occurred  during  years  when  the  total 
annual  rainfall  was  >  10  inches  below  normal  and 
monthly  total  rainfall  during  the  September 
through  November  study  periods  was  also  below 
normal.  The  overall  results  of  this  study  indicate 
that  management  of  wet  season  stages  below  4.50 
feet  in  the  upper  portion  of  the  L-31  W  canal  causes 
drainage  of  the  adjacent  Taylor  Slough  wetlands. 
Review  of  water  level  data  collected  during  the 
last  4-1/2  years  of  the  Frog  Pond  drawdown  study 
indicate  that  during  the  months  of  June  through 
November,  L-31W  canal  stages  generally  remained 
well  below  the  stage  in  the  Taylor  Slough  wet- 
lands. Under  these  conditions,  the  L-31W  canal 
acts  as  a  groundwater  sink  draining  the  adjacent 
wetlands.  This  is  inconsistent  with  the  initial  design 
purpose  of  the  L-31W  canal  which  states  that  the 
canal  should  replenish  the  fresh  water  supply  to 
the  Taylor  Slough  basin.  The  lowering  of  L-31W 
canal  stages  to  allow  earlier  land  preparation  and 
planting  in  the  Frog  Pond  agricultural  area  further 
exacerbates  the  drainage  effects  of  the  canal  system 
and  is  incompatible  with  the  system  design  intent 
of  restoring  fresh  water  flows  to  the  Taylor  Slough 
basin.  (Lantz-PTT) 
W90-02305 


CHANGES  IN  FLOODPLAIN  MANAGEMENT 
PHILOSOPHY  AND  POLICY  RESULTING 
FROM  THE  TRINITY  RIVER  REGIONAL  EN- 
VIRONMENTAL IMPACT  STATEMENT 
(REIS). 

Halff  (Albert  H.)  Associates,  Inc.,  Fort  Worth, 
TX. 

T.  L.  Lovell,  R.  S.  Griffith,  and  R.  Killen. 
IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  73-78,  1  fig,  2  tab, 
4  ref. 

Descriptors:  'Flood  plain  management,  'Regional 
planning,  'Environmental  impact  statement,  'Re- 
gional development,  'Community  development, 
Long-term  planning,  Structural  engineering,  Non- 
structural alternatives,  Flood  protection,  Permits, 
Valley  storage,  Channeling,  Flood  control,  Flood 
plain  zoning,  Habitats,  Remote  sensing,  Environ- 
mental engineering,  Texas. 

The  Fort  Worth-Dallas,  Texas  Metroplex,  lies  in 
the  upper  Trinity  River  basin,  about  500  river 
miles  above  the  Gulf  Coast.  Flooding  has  histori- 
cally been  one  of  the  major  natural  disasters  in 
north  Texas.  Flood  plain  management  in  this  urban 
area  has  evolved  from  primarily  structural  features 


(flood  control  reservoirs,  levees,  channels)  through 
the  early  1960s,  to  a  complex  mix  of  structural  and 
nonstructural  measures  today.  In  December  of 
1984,  the  Fort  Worth  District  of  the  U.S.  Army 
Corps  of  Engineers  began  preparation  of  a  Region- 
al Environmental  Impact  Statement  (REIS)  'to 
address  the  cumulative  impacts  of  development 
within  the  flood  plains  of  the  Trinity  River  in  the 
Dallas-Fort  Worth  Metroplex.'  Some  conclusions 
of  the  REIS  related  to  flooding  were  that:  (1) 
widespread  lack  of  Standard  Project  flood  protec- 
tion currently  exists  in  the  region,  (2)  permit  strate- 
gies could  have  a  significant  impact  on  the  degree 
of  increase  in  the  regional  flood  hazard,  (3)  valley 
storage  was  identified  as  a  critical  component  in 
the  permit  process,  and  (4)  when  channelization  is 
used  to  prevent  upstream  flooding,  damages  are 
likely  to  be  transferred  downstream.  Several  im- 
portant technical  analyses  were  conducted  to 
assess  cumulative  impacts  on  terrestrial  habitats  in 
the  flood  plain  using  a  regional  perspective,  devel- 
oping a  stronger  basis  on  which  to  develop  appli- 
cations for  state-of-the-art  remote  sensing  technol- 
ogy that  provide  long-term  spinoffs  to  the  Corps 
planning  process.  The  Trinity  River  REIS  has  had 
a  significant  impact  on  the  development  communi- 
ty in  this  region,  forcing  development  engineers  to 
plan  and  design  more  extensive  and  costly  mitiga- 
tion areas.  (See  also  W90-02368)  (Fish-PTT) 
W90-02375 


QUANTITATIVE  ASSESSMENT  OF  THE 
IMPACT  OF  FLOODPLAIN  MANAGEMENT 
STRATEGIES  ON  RESIDENTIAL  DAMAGE. 

New  South  Wales  Dept.  of  Public  Works,  Sydney 

(Australia). 

For  primary  bibliographic  entry  see  Field  6B. 

W90-02385 


ASSESSMENT  AND  DEVELOPMENT-MAN- 
AGEMENT PATTERNS  OF  KARST  WATER 
RESOURCES  IN  CHINA. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Bureau  of  Hydrogeology  and  Engi- 
neering Geology. 

For  primary  bibliographic  entry  see  Field  6D. 
W90-02449 


DISTRIBUTION  OF  KARST  GROUNDWATER 
IN  SOUTHERN  PART  OF  DUSHAN,  GUIZ- 
HOU  PROVINCE  AND  ITS  EXPLOITATION 
AND  MANAGEMENT. 

Guizhou  Inst,  of  Tech.,  Guiyang  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02456 


KARST  ENVIRONMENTAL  EFFECT  OF 
WATER-CONSERVANCY  AND  WATER-ELEC- 
TRICITY PROJECTS  IN  MOUNTAIN  AREAS 
OF  GUIZHOU,  CHINA. 

Guizhou  Provincial  Bureau  of  Water  Conservancy 

and  Electric  Power,  Guiyang  (China). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-02458 


INFLUENCE  OF  RESERVOIR  ON  EARTH- 
QUAKES IN  KARST  AREA--GRANCAREVO 
DAM  SITE. 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
P.  Stojic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  144- 
149.  4  tab,  1  ref. 

Descriptors:  'Reservoirs,  'Earthquakes,  'Yugo- 
slavia, 'Karst  hydrology,  'Environmental  effects, 
'Karst,  Seismic  properties. 

The  study  of  effects  of  reservoirs  in  karst  areas  on 
the  regime  of  local  earthquakes  uses  the  earth- 
quake data  from  the  observational  seismic  station 
at  the  Grancarevo  Dam  Site,  on  the  Trebisnjica 
River,  Yugoslavia.  The  data  were  analyzed  for  the 
purpose  of  finding  the  relationship  between  the 
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large  Bileca  Reservoir,  created  by  this  dam  in  a 
highly  karstified  region  with  a  large  karst  aquifer, 
and  the  regime  of  local  earthquakes.  It  was  hy- 
pothesized that  the  increase  of  karst  aquifer  levels 
by  70-100  meters  and  the  increased  load  by  the 
reservoir  and  additional  aquifer  water  storage  has 
affected  the  earthquakes.  It  was  found  that  the 
number  of  local  earthquakes  per  year  significantly 
increased  in  the  first  four  years  of  filling  and 
emptying  of  the  reservoir.  The  reservoir  has  been 
filled  with  water  in  stages  for  several  years,  in 
order  to  avoid  the  sudden  loading  of  the  reservoir 
which  might  trigger  a  large  earthquake.  (See  also 
W90-02444)  (Author's  abstract) 
W90-02459 


EFFECTS  OF  LAND  DRAINAGE  ON 
GROUNDWATER  RESOURCES  IN  KARSTIC 
AREAS  OF  IRELAND. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Geogra- 
phy. 

D.  P.  Drew,  and  C.  E.  Coxon. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  204- 
209.  21  ref. 

Descriptors:  *Drainage  effects,  *Surface  drainage, 
*Karst  hydrology,  'Environmental  effects,  ♦Ire- 
land, 'Groundwater  depletion,  Groundwater  level, 
Groundwater  movement. 

The  impact  of  land  drainage  on  groundwater  re- 
sources is  particularly  acute  in  karst  areas  because 
of  the  unique  characteristics  of  karstic  aquifers. 
Arterial  drainage  of  karst  lowlands  in  Ireland,  in- 
volving the  construction  of  artificial  river  chan- 
nels, has  resulted  in  losses  of  recharge,  lowering  of 
water  tables,  drying  up  of  seasonal  lakes  (fur- 
loughs), alteration  of  underground  flow  routes  and 
periodic  groundwater  contamination.  (See  also 
W90-02444)  (Author's  abstract) 
W90-02466 


SOME  APPLICATIONS  OF  FLOOD  FRE- 
QUENCY AND  RISK  INFORMATION  IN 
FOREST  MANAGEMENT. 

Francis  Marion  and  Sumter  National  Forests,  P  O 

Box  2227,  Columbia,  SC  29202. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02525 
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MEASUREMENTS,  DATA  ANALYSIS  AND 
CONTROL  METHODS  IN  WASTEWATER 
TREATMENT  PLANTS:  STATE  OF  THE  ART 
AND  FUTURE  TRENDS. 

Lund  Univ.  (Sweden).  Dept.  of  Industrial  Automa- 
tion. 

For  primary  bibliographic  entry  see  Field  5D 
W90-02073 


APPROPRIATENESS   OF   AUFWUCHS   AS   A 
MONITOR  OF  BIOACCUMULATION. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02115 


BIOLOGICAL  WATER  QUALITY  ASSESS- 
MENT OF  RUNNING  WATERS  BASED  ON 
MACROINVERTEBRATE  COMMUNITIES- 
HISTORY  AND  PRESENT  STATUS  IN 
EUROPE. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
J.  L.  Metcalfe. 

Environmental  Pollution  ENPOEK,  Vol  60  No 
1-2,  p  101-139,  1989.  1  fig,  14  tab,  41  ref. 

Descriptors:  'Environmental  effects,  'Environ- 
mental protection,  'Bioindicators,  'Europe, 
•Water  pollution  effects,  History,  Pollution  index, 


Diversity,    Biotic   index,   Sensitivity,    Monitoring, 
Water  quality  management. 

The  history  and  development  of  biological  water 
quality  assessment  using  macroinvertebrates  in 
Europe,  and  a  critical  evaluation  of  each  principal 
approach  used  is  presented.  The  saprobic  approach 
is  based  on  the  pollution  tolerances  of  indicator 
species  form  all  components  of  the  aquatic  fauna, 
but  mainly  bacteria,  algae,  protozoans  and  rotifers. 
The  diversity  approach  uses  three  components  of 
community  structure-richness,  evenness  and  abun- 
dance, to  describe  community  response  to  environ- 
mental quality.  The  biotic  approach  incorporates 
desirable  features  of  the  saprobic  and  diversity 
approaches,  combining  a  quantitative  measure  of 
species  diversity  with  qualitative  information  on 
the  ecological  sensitivities  of  individual  taxa  into  a 
single  numerical  expression  which  can  be  statisti- 
cally analyzed.  As  the  biotic  approach  incorpo- 
rates the  most  highly  regarded  features  of  the 
saprobic  and  diversity  approaches,  it  has  received 
the  most  attention  in  recent  years.  Most  modern 
biotic  index  and  score  systems  have  evolved  from 
the  Trent  Biotic  Index,  through  a  series  of  refine- 
ments and  adaptations  into  the  two  modern  sys- 
tems. These  methods  are  the  Biological  Monitoring 
Working  Party  Score  System,  used  mainly  in 
Great  Britain,  and  the  Belgian  Biotic  Index 
Method.  The  results  of  these  techniques  are  now 
influencing  policy  decisions  concerning  surface 
water  management  in  Europe,  where  macroinver- 
tebrate  community  assessments  are  being  used  as  a 
planning  tool  for  managing  water  uses,  for  ambient 
monitoring,  and  for  evaluating  the  effectiveness  of 
pollution  control  measures.  New  research  direc- 
tions aimed  at  improving  the  performance  of  bioas- 
sessment  techniques  are  being  explored.  These  in- 
clude defining  reference  communities  based  on 
stream  typology  which  can  then  be  used  to  set 
water  quality  objectives,  and  applying  these  meth- 
ods to  the  assessment  of  toxic  pollution.  (Author's 
abstract) 
W90-02116 


ESTIMATION  OF  SULFUR  AND  NITROGEN 
WET  DEPOSITION  TO  THE  GREAT  LAKES. 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02139 


BED  MATERIAL  SAMPLING  ERROR  IN 
SAND  BED  RIVERS. 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

P.  E.  Ashmore,  T.  R.  Yuzk,  and  R.  Herrington. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  10,  p  2195-2203,  October  1989.  8  fig,  5  tab,  12 
ref. 

Descriptors:  'Sampling,  'Alluvium,  Bottom  sam- 
pling, 'Sediment  sampler,  'Streambeds,  'River 
beds,  Variability,  Sand,  Particle  size,  Error  analy- 


A  total  of  468  bed  material  samples  were  collected 
at  cross  sections  of  the  sand  bed  of  the  South 
Saskatchewan  River  at  Saskatoon  to  assess  the 
random  and  systematic  errors  in  the  results  from 
four  commonly  used  samplers.  Statistically  signifi- 
cant differences  in  particle  size  distribution  occur 
between  the  results  obtained  from  different  sam- 
plers at  the  same  locations,  in  part  due  to  variabili- 
ty in  retention  of  the  small  particles.  The  differ- 
ences are  greatest  in  silty  sand  and  least  in  well- 
sorted,  medium  sand.  The  precision  of  results  from 
repetitive  samples  at  the  same  location  using  the 
same  sampler  depends  on  both  the  sampler  and  the 
composition  of  the  bed  material.  Except  in  well- 
sorted,  medium  sand,  a  single  sample  at  a  vertical  is 
inadequate  to  determine  the  particle  size  of  a  given 
size  fraction  within  10%  with  a  probability  of  error 
of  0.1.  In  some  cases  10  or  more  samples  may  be 
required.  The  magnitude  of  these  statistical  errors 
at  a  given  location  is  generally  less  than  the  within- 
reach  variability  in  bed  material  particle  size,  and 
therefore  the  appropriate  choice  of  sample  location 
is  critical.  (Author's  abstract) 
W90-02198 


MULTIOBJECTIVE  SAMPLING  DESIGN  Kj 
PARAMETER  ESTIMATION  AMj  MOijI 
DISCRIMINATION  in  Gkoi.suw  ai* 
SOLUTE  TRANSPORT. 

Geological  Survey,  Reston,  VA 

D.  S.  Knopman,  and  C   I   VOM 

Water  Resources  Research   WRERAQ    Vol    2 

No.  10,  p  2245-2258,  October  1989.  12  fig,  1  tab,  j 

ref. 

Descriptors:  'Network  design,  'Sampling  desig 
'Solute  transport,  'Soil  water,  'Sampling,  'Mod 
studies,  Costs,   Design  criteria,   Water  chemistr 

Variance,  Sensitivity. 

Sampling  design  for  site  characterization  studies  ( 
solute  transport  in  porous  media  is  formulated  as 
multiobjective  problem.  Optimal  design  of  a  san 
pling  network  is  a  sequential  process  in  which  tr 
next  phase  of  sampling  is  designed  on  the  basis  < 
all  available  physical  knowledge  of  the  systen 
Three  objectives  are  considered:  model  discnmiru 
tion,  parameter  estimation,  and  cost  minimizatioi 
For  the  first  two  objectives,  physically  based  mea 
ures  of  the  value  of  information  obtained  from  a  si 
of  observations  are  specified.  In  model  discrimim 
tion,  value  of  information  of  an  observation  point 
measured  in  terms  of  the  difference  in  solute  coi 
centration  predicted  by  hypothesized  models  c 
transport.  Points  of  greatest  difference  in  predic 
tions  can  contribute  the  most  information  to  th 
discriminatory  power  of  a  sampling  design.  Sens 
tivity  of  solute  concentration  to  a  change  in 
parameter  contributes  information  on  the  relativ 
variance  of  a  parameter  estimate.  Inclusion  c 
points  in  a  sampling  design  with  high  sensitivitie 
to  parameters  tends  to  reduce  variance  in  parame 
ter  estimates.  Cost  minimization  accounts  for  bot 
the  capital  cost  of  well  installation  and  the  operal 
ing  costs  of  collection  and  analysis  of  field  sample; 
Sensitivities,  discrimination  information,  and  we] 
installation  and  sampling  costs  are  used  to  fori 
coefficients  in  the  multiobjective  problem  in  whicl 
the  decision  variables  are  binary  (zero/one),  eacl 
corresponding  to  the  selection  of  an  observatioi 
point  in  time  and  space.  The  solution  to  the  mul 
tiobjective  problem  is  a  noninferior  set  of  designs 
To  gain  insight  into  effective  design  strategies,  i 
one-dimensional  solute  transport  problem  is  hy 
pothesized.  Then,  a  approximation  of  the  noninfer 
ior  set  is  found  by  enumerating  120  designs  anc 
evaluating  objective  functions  for  each  of  the  de 
signs.  Trade-offs  between  pairs  of  objectives  an 
demonstrated  among  the  models.  The  value  of  at 
objective  function  for  a  given  design  is  shown  tc 
correspond  to  the  ability  of  a  design  to  actuallj 
meet  an  objective.  (Author's  abstract) 
W90-02202 


USER  REQUIREMENTS  ANALYSIS  PRIOR 
TO  IMPLEMENTING  A  GIS. 

Greenhorne  and  O'Mara,  Inc.,  Greenbelt,  MD. 
R.  P.  Munnikhuysen. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,  Boulder,  CO.  1988.  p  343-348. 

Descriptors:  'Geography,  'Information  systems, 
'Flood  plain  management,  'Geographic  informa- 
tion systems,  'Mapping,  Data  processing,  Operat- 
ing policies,  Digital  computers,  Cost-benefit  analy- 
sis, Organizations. 

Successful  Geographic  Information  Systems 
(GISs)  consistently  serve  the  full  needs  of  their 
users.  Of  prime  importance  in  the  development  of 
a  successful  GIS  is  a  User  Requirements  Analysis 
(URA).  The  URA  reviews  in  detail  map  products 
and  other  information  needed  by  the  organization. 
One  frequently  proposed  use  of  a  GIS  is  the  pro- 
duction of  hard-copy  products  that  mimic  tradi- 
tional mapping.  However,  limiting  GIS  application 
to  hard-copy  products  underutilizes  the  potential 
of  this  technology  to  analyze  spatial  data.  A  URA 
should,  therefore,  question  the  requirement  for  tra- 
ditional products  and  investigate  the  organization's 
needs  for  entirely  new  products  and  services.  Doc- 
umentation of  the  URA  should  include  the  follow- 
ing information:  operation,  users,  and  data  require- 
ments  of  the   existing   system;   the   users  of  the 
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present  system  and  potential  users  of  a  GIS;  digital 
and  hard-copy  products  required  by  users;  the 
volume  of  data  expected  to  be  processed  by  the 
GIS  and  production  rates;  the  data  base  required  to 
support  the  GIS;  and  the  cost  and  benefit  analysis. 
Completion  of  a  URA  report  does  not  finish  the 
GIS  selection  effort.  Hardware  and  software  sys- 
tems must  be  reviewed  and  benchmarked  to  deter- 
mine if  they  meet  user  and  URA-defined  needs. 
(See  also  W90-02368)  (Fish-PTT) 
W90-02411 


ENVIRONMENTAL    ISOTOPE    IDENTIFICA- 
TION  OF  CATCHMENT   AREAS   IN   KARST. 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Hanover  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02450 
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SIMULATION-OPTIMIZATION  ALGORITHM 
FOR  RESERVOIR  CAPACITY  CALCULATION: 
rHE  EFFECT  OF  INFLOW  DATA  SET 
LENGTH. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
leering. 

K.  D.  Barlishen,  S.  P.  Simonovic,  and  D.  H.  Burn. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
^ol.  16,  No.  4,  p  477-482,  August  1989.  4  fig,  1  tab, 
14  ref.  Natural  Sciences  and  Engineering  Research 
Council  of  Canada  Nos.  OGP0004416  and 
XJP0006589. 

Descriptors:  *Reservoir  capacity,  *Simulation 
inalysis,  Optimization,  Algorithms,  Hydrologic 
lata,  Streamflow. 

V  simulation-optimization  algorithm  for  sizing  po- 
ential  reservoirs  on  a  river  basin  has  been  used  to 
lemonstrate  the  effects  of  the  streamflow  record 
ength  on  capacity  requirements.  The  sizing  proce- 
lure  involves  the  generation  of  synthetic  stream- 
lows  and  a  reservoir  reliability  analysis.  Two 
evels  of  reliability  are  present:  the  reliability  in 
tieeting  water  supply  requirements,  and  the  proba- 
>ility  level  associated  with  the  final  capacity  selec- 
ion.  The  procedure  was  applied  to  synthetic  se- 
luences  generated  from  an  81 -year  inflow  record 
nd  subsets  of  this  sequence  to  produce  frequency 
listributions  of  required  capacities.  The  capacities 
vith  a  5%  probability  of  exceedence  were  com- 
lared.  Relying  on  short  inflow  sequences  can  lead 
o  substantial  overestimations  or  underestimations 
if  capacity.  A  key  factor  is  the  presence  of  the 
ritical  period  in  the  analysis.  An  open  question 
emains  regarding  the  effect  of  the  final  probability 
;vel  selection  on  the  range  of  capacities  observed. 
Author's  abstract) 
V90-01982 


lELF-CONSISTENCY  APPROACH  TO  IM- 
•ROVE  MICROWAVE  RAINFALL  RATE  ESTI- 
MATION FROM  SPACE. 

National  Aeronautics  and  Space  Administration, 
Jreenbelt,  MD.  Goddard  Space  Flight  Center. 
:.  Kummerow,  R.  A.  Mack,  and  I.  M.  Hakkarinen. 
ournal  of  Applied  Meteorology  JAMOAX,  Vol 
8,  No.  2,  p  869-884,  Sep  1989.  13  fig,  1  tab,  28  ref. 

)escriptors:  "Meteorological  data,  *Rainfall  rate, 
Remote  sensing,  *  Statistical  methods,  Radio- 
letry,  Microwaves,  Clouds. 

l  multichannel  statistical  approach  was  used  to 
etrieve  rainfall  rates  from  brightness  temperatures 
r  sub  B's)  observed  by  passive  microwave  radio- 
leters  flown  on  a  high-altitude  NASA  aircraft, 
(tightness  temperature  statistics  were  based  upon 
ata  generated  by  a  cloud  radiative  model.  This 
lodel  simulates  variabilities  in  the  underlying  geo- 
hysical  parameters  of  interest,  and  computes  their 
ssociated  T  sub  B's  in  each  of  the  available  chan- 
els.  By  further  imposing  the  requirement  that  the 
bserved  T  sub  B's  agree  with  the  T  sub  B  values 
orresponding  to  the  retrieved  parameters  through 
le  cloud  radiative  transfer  model,  the  results  can 
e  made  to  agree  quite  well  with  coincident  radar- 
erived  rainfall  rates.  Some  information  regarding 


the  cloud  vertical  structure  is  also  obtained  by 
such  an  added  requirement.  The  applicability  of 
this  technique  to  satellite  retrievals  was  also  inves- 
tigated. Data  which  might  be  observed  by  satellite- 
borne  radiometers,  including  the  effects  of  nonuni- 
formly  filled  footprints,  are  simulated  by  the  cloud 
radiative  model  for  this  purpose.  Results  from  sta- 
tistics generated  using  different  hydrometeor  verti- 
cal profiles  in  the  cloud  radiative  model  were 
examined  and  it  was  found  that  errors  in  the  re- 
trieved rainfall  rates,  and  retrieval  biases,  decrease 
with  increasing  agreement  between  simulated  T 
sub  B's  and  those  corresponding  to  the  retrieved 
geophysical  parameters.  (Author's  abstract) 
W90-01989 


TWO  AUTOMATED  METHODS  TO  DERIVE 
PROBABILITY  OF  PRECIPITATION  FIELDS 
OVER  OCEANIC  AREAS  FROM  SATELLITE 
IMAGERY. 

Canadian       Meteorological        Centre,        Dorval 

(Quebec). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-01990 


IDENTIFICATION     OF     SURFACTANTS     IN 
WATER  BY  FAB  MASS  SPECTROMETRY. 

Aigues  de  Barcelona  (Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02018 


CONJUNCTIVE  USE  OF  GEOPHYSICAL  AND 
GEOLOGICAL  DATA  IN  THE  STUDY  OF  AN 
ALLUVIAL  AQUIFER. 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

J.  F.  Ayers. 

Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 

Oct  1989.  p  625-632,  7  fig,  1  tab,  15  ref. 

Descriptors:  *Geophysical  methods,  *Nebraska, 
♦Aquifers,  *Geohydrology,  *Alluvial  aquifers, 
Electrical  soundings,  Platte  Valley,  Model  studies, 
Groundwater  movement,  Pumping,  Porosity, 
Archie  equation,  Clays,  Mapping. 

A  geoelectric  survey,  composed  of  vertical  electri- 
cal soundings,  was  conducted  over  part  of  the 
lower  Platte  Valley  alluvial  aquifer  of  east-central 
Nebraska.  Survey  results,  in  conjunction  with  seis- 
mic-survey data  and  test-hole-log  information,  pro- 
vided the  basis  to  map  the  areal  extent  and  thick- 
ness of  a  near-surface,  low-permeability  clay  unit. 
Because  of  the  low  hydraulics  conductivity  of  the 
clay,  the  unit  forms  a  confining  layer  over  a  signifi- 
cant part  of  the  aquifer.  Generally,  the  approach  to 
evaluating  the  lower  Platte  Valley  alluvial  aquifer 
for  sustained  yield  has  been  to  assume  that  the 
entire  flow  system  is  under  water-table  conditions. 
However,  numerical-model  simulations  with  and 
without  the  clay  unit  indicate  that  this  confining 
layer  has  a  significant  effect  on  the  hydraulic  be- 
havior of  the  groundwater  flow  system  under 
pumping  stresses.  An  estimate  of  the  bulk  porosity 
of  the  aquifer  was  made  by  using  geoelectric  data 
and  applying  the  Archie  equation.  Values  of  poros- 
ity ranged  from  0.27  to  0.43;  although  reasonable 
for  fluvial  sand  and  gravel,  the  range  is  higher  than 
previous  estimates.  (Author's  abstract) 
W90-02019 


SHAPE      FACTORS      FOR      PERMEABILITY 
TESTS  IN  BOREHOLES  AND  PIEZOMETERS. 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  de 

Genie  Mineral. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02022 


SLUG  TEST   PACKER   FOR   FIVE-CENTIME- 
TER (TWO-INCH)  WELLS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Groundwater  Contamination  Section. 
M.  Priddle. 

Ground  Water  GRWAAP,  Vol.  27,  No.  5,  Sep/ 
Oct  1989.  p  713-714,  1  fig,  4  ref. 

Descriptors:    *Aquifer    testing,    *Pumping    tests, 
"Packers,  *Piezometers,  "Groundwater  level,  "Hy- 
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draulic  conductivity,  *Slug  tests,  *Inflatable  pack- 
ers, Field  tests,  Wells. 

Slug  tests  in  standard  two-inch  piezometers  are 
performed  in  every  type  of  groundwater  investiga- 
tion in  order  to  evaluate  hydraulic  conductivity  in 
the  subsurface.  A  slug  test  is  most  easily  conducted 
using  a  small  inflatable  packer  that  is  placed  below 
the  standing  water  level  but  above  the  screen. 
Water  can  be  added  to  the  standpipe  or  piezometer 
to  any  desired  level  and  upon  deflation  of  the 
packer,  the  change  in  head  with  time  can  be  re- 
corded. The  packer  described  can  be  machined 
quickly  and  inexpensively  out  of  readily  available 
materials.  The  packer  body  is  machined  out  of  a 
1.5  inch  diameter  solid  PVC  rod.  The  top  cap  is 
shaped  to  improve  water  flow  around  the  packer 
when  it  is  deflated.  A  1/8-in  nylon  line  is  used  for 
inflation.  A  wire  line  can  be  used  for  additional 
support  when  raising  or  lowering  the  packer  in  a 
well.  Slug  tests  with  this  packer  are  best  performed 
with  a  transducer  to  record  the  drop  in  water 
level.  This  design  has  been  tested  with  pressures  up 
to  410  kPa  (60  psi).  It  can  also  be  used  for  bail 
tests.  (White-Reimer-PTT) 
W90-02028 


APPLICATION  OF  INFORMATION  SYSTEMS 
AND  TELEMETRY  TO  OPERATIONAL  MAN- 
AGEMENT IN  ANGLIAN  WATER. 

Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-02067 


ICA:  EVOLUTION  IS  BETTER  THAN  REVO- 
LUTION. 

South    Staffordshire    Waterworks    Co.,    Walsall 

(England). 

A.  R.  Comley. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.    10/11,   p   1325-1331,    1989.   5  fig,  4  ref. 

Descriptors:  "Water  treatment,  "Instrumentation, 
"Automation,  "Control  systems,  Telemetry,  Ex- 
pertise, Monitoring,  Technology,  Operating  poli- 


The  impact  of  ICA  (instruments,  control,  and  auto- 
mation) can  cause  considerable  difficulties  to  the 
unknowledgeable  user.  In  order  to  make  maximum 
use  of  technology,  it  is  necessary  to  develop  a 
reasonable  level  of  inhouse  expertise  and  select 
equipment  accordingly.  At  the  present  state  of 
technology,  the  design  emphasis  is  different  for 
multi-site  telemetry  and  single-site  automation  sys- 
tems. Telemetry  has  a  high  level  but  fairly  fixed 
operating  system  with  emphasis  on  communication 
and  picture  building.  Automation  has  a  much  more 
basic  approach,  giving  a  greater  flexibility  but  with 
more  effort  required  on  programming.  Installation 
of  a  new  plant  is  not  usually  a  problem,  but  diffi- 
culties that  sometimes  arise  include:  commissioning 
involving  outside  consultants;  linking  automation 
to  existing  systems;  and  coordination  of  contrac- 
tors. In  order  to  prevent  unnecesary  expenditure, 
the  need  for  spares  can  be  kept  to  a  minimum  by 
keeping  to  the  same  manufacturer.  A  major  benefit 
of  establishing  inhouse  expertise  is  the  develop- 
ment of  a  suite  of  modular  programs  that  can  be 
reapplied  as  necessary.  Since  developing  in  house 
expertise  can  take  some  time,  users  should  try  to 
evolve  slowly;  initially  attempting  easy  schemes.  If 
a  project  is  contracted  out,  a  knowledgeable  user 
will  have  a  much  better  idea  of  what  is  required. 
(White-Reimer-PTT) 
W90-02072 


ACCRETION  AND  CANAL  IMPACTS  IN  A 
RAPIDLY  SUBSIDING  WETLAND.  III.  A  NEW 
SOIL  HORIZON  MARKER  METHOD  FOR 
MEASURING  RECENT  ACCRETION. 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02097 
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STATISTICAL  MODELLING  OF  WATER 
COLOR  IN  THE  UPLANDS:  THE  UPPER 
NIDD  CATCHMENT  1979-1987. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 
W90-02117 


UPTAKE  OF  CADMIUM  AND  ZINC  BY  THE 
ALGA  CHLORELLA  VULGARIS:  PART  1.  IN- 
DIVIDUAL ION  SPECIES. 

Monash    Univ.,    Clayton    (Australia).     Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02126 


DETERMINATION  OF  LEAD-210,  BISMUTH- 
210  AND  POLONIUM-210  IN  NATURAL 
WATERS  AND  OTHER  MATERIALS  BY  ELEC- 
TROCHEMICAL SEPARATION. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

H.  Narita,  K.  Harada,  W.  C.  Burnett,  S.  Tsunogai, 
and  W.  J.  McCabe. 

Talanta  TLNTA2,  Vol.  36,  No.  9,  p  925-929,  Sep- 
tember 1989.  2  fig,  2  tab,  17  ref. 

Descriptors:  'Radioactive  tracers,  *Radon,  *Water 
analysis,  'Laboratory  methods,  *Heavy  metals, 
♦Water  pollution,  'Pollutant  identification,  'Elec- 
trochemistry, Bismuth,  Lead,  Radioisotopes,  Polo- 
nium, Geochemistry. 

Lead-210  (half-life  =  22. 3  yr),  210Bi  (half-life  =  5.02 
days)  and  210Po  (half-life  =  138  days)  are  naturally 
occurring  radon  daughters  known  to  e  useful  as 
tracers  for  certain  geochemical  phenomena.  These 
isotopes  are  also  of  interest  as  progeny  of  environ- 
mental radon.  An  improved  method  for  determina- 
tion of  210Pb,  210Bi,  and  210Po  in  both  natural 
waters  and  solid  materials  has  been  developed. 
Polonium-210  is  spontaneously  plated  onto  a  silver 
disc  from  dilute  hydrochloric  acid  medium.  Bis- 
muth-210  is  then  electro-deposited  onto  a  platinum 
gauze  cathode  directly  from  the  same  solution, 
with  a  graphite  rod  as  anode.  Finally,  lead-210  is 
electro-deposited  from  a  fluoroborate  medium  onto 
the  same  platinum  gauze,  used  as  the  anode.  All 
three  nuclides  are  subsequently  measured  by  stand- 
ard low-level  alpha  and  beta  counting  techniques. 
The  speed  of  this  method  (approximately  6  hours 
per  sample  after  pretreatment)  is  a  distinct  advan- 
tage over  existing  techniques,  as  210Bi  must  be 
quickly  separated  from  210Pb  because  of  its  5.02- 
day  half-life.  Another  advantage  of  this  method  is 
that  the  chemical  form  of  the  sample  solution  is 
suitable  for  use  of  established  separation  schemes 
for  determining  other  decay-series  isotopes  (U,  Th, 
Pa,  etc.)  after  the  three  short-lived  nuclides  have 
been  processed.  (Ence-PTT) 
W90-02135 


INTERLABORATORY  METHODS  COMPARI- 
SON FOR  THE  TOTAL  ORGANIC  CARBON 
ANALYSIS  OF  AQUIFER  MATERIALS. 

Northrop  Services,  Inc.,  Ada,  OK. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02141 


PHOTOACOUSTIC  DETECTION  OF  ORTHO- 
PHOSPHATE  IN  AQUEOUS  SOLUTION. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Laser  Photoacoustic  Lab. 

D.  Bicanic,  W.  D.  Kunze,  H.  Sauren,  H.  Jalink, 

and  M.  Lubbers. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  45, 

No.  1-2,  p  115-120,  May  1989.  3  fig,  18  ref. 

Descriptors:  'Instrumentation,  'Water  analysis, 
•Orthophosphates,  'Spectroscopy,  'Measuring  in- 
struments, Photoacoustic  spectroscopy,  Colorime- 
try,  Sensitivity,  Lasers. 

The  photoacoustic  spectroscopy  at  633  nm  wave- 
length of  a  8  mW  He-Ne  laser  has  been  used  to 
measure  the  concentration  of  orthophosphate  dis- 
solved in  distilled  water.  Determination  is  achieved 
through  the  combined  use  of  the  colorimetric  mo- 
lybdenum blue  method  with  the  high  detection 
sensitivity  offered  by  the  photoacoustic  technique. 


A  concentration  of  I  mmol/cu  m  (96  ppbj  oitbo 
phosphate  could  readily  be  detected  with  the  rela- 
tively simple  experimental  set-up.  I  he  sensitivity 
of  the  present  system  is  limited  by  the  background 
water  signal.  Considerable  suppression  of  the  back- 
ground can  be  obtained  if  the  frequency  of  the 
source  could  be  modulated  back  and  forth  across 
the  characteristic  absorption  frequency  and  lock-in 
signal  detection  at  twice  the  modulation  frequency 
Additional  improvements  in  the  performance 
figure  could  possibly  be  achieved  either  by  further 
reducing  the  effective  volume  that  accommodates 
the  liquid  sample  or  through  the  use  of  a  better  cell 
design  and  novel  type  of  transducers.  The  choice 
of  another  (preferably  stronger  source)  that  emits 
radiation  at  wavelengths  corresponding  to  the 
maxima  of  orthophosphate  absorption  might  result 
in  further  enhancement  of  detection  sensitivity 
(White-Reimer-PTT) 
W90-02159 


INTERPRETATION  OF  OSCILLATORY 
WATER  LEVELS  IN  OBSERVATION  WELLS 
DURING  AQUIFER  TESTS  IN  FRACTURED 
ROCK. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F 

W90-02191 


BED     MATERIAL     SAMPLING     ERROR     IN 
SAND  BED  RIVERS. 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-02198 


ISOTOPIC  INVESTIGATION  OF  GROUND- 
WATER IN  THE  CENTRAL  SAN  JUAN  BASIN, 
NEW  MEXICO:  CARBON  14  DATING  AS  A 
BASIS  FOR  NUMERICAL  FLOW  MODELING. 

New   Mexico   Inst,   of  Mining   and   Technology, 
Socorro.  Geophysical  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02203 


INSTRUMENTAL  NEUTRON  ACTIVATION 
ANALYSIS  OF  ELBE  RIVER  SUSPENDED 
PARTICULATE  MATTER  SEPARATED  AC- 
CORDING TO  THE  SETTLING  VELOCITIES. 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany,     F.R.).     Inst. 

fuer  Physik. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02205 


DETERMINATION  OF  MOLYBDENUM  IN  ES- 
TUARINE  WATERS  USING  CATHODIC 
STRIPPING  VOLTAMMETRY. 

Liverpool   Univ.   (England).   Oceanography   Lab. 
S.  H.  Khan,  and  C.  M.  G.  Van  den  Berg. 
Marine  Chemistry  MRCHBD,  Vol.  27,  No.  1-2,  p 
31-42,  September  1989.  6  fig,  19  ref. 

Descriptors:  'Laboratory  methods,  'Water  analy- 
sis, 'Estuaries,  'Molybdenum,  'Chemical  analysis, 
'Cathodic  stripping  voltammetry,  Tamar  River 
Estuary,  Dissolved  solids.  Salinity,  Seawater,  Eng- 
land. 

Cathodic  stripping  voltammetry  was  used  to  deter- 
mine dissolved  Mo  in  seawater.  The  method  con- 
sists of  adsorptive  collection  of  Mo(VI)-tropolone 
complexes  on  a  hanging  mercury  drop  electrode 
followed  by  a  potential  scan  to  monitor  the 
Mo(VI)/Mo(V)  reduction  peak  at  -0.44  V.  The 
optimal  analytical  conditions  include  a  tropolone 
concentration  of  2  microM,  a  pH  of  2,  an  adsorp- 
tion potential  of  -0.2  V,  a  scan  rate  of  20  mV/s  in  a 
negative  direction,  and  a  pulse  rate  of  10/s.  The 
limit  of  detection  is  0.1  nM  Mo  when  an  adsorption 
time  of  60  s  is  used.  The  peak  height  increases 
linearly  with  the  Mo  concentration  up  to  50  nM 
Mo  in  these  conditions,  and  non-linearly  thereafter; 
the  linear  range  can  be  expanded  by  decreasing  the 
adsorption  time  or  by  adsorption  without  stirring 
of  the  solution.  The  method  is  applied  to  the 
determination  of  total  dissolved  and  labile  Mo  in 
the  Tamar  river  estuary  (Great  Britain).  The  data 


showed  a  small  but  detinue  degree  of  MM 

ative    behavior    10    Mo    throughout    the    estuar) 

Measurements  of  labile  Mo  indicated  an  mcrcasm, 

degree  of  association  of  Mo  with  dissolved  organ 

material  or  colloidal  matter  with  diminishing  salmi 

ty.  (Author's  abstract; 

W90-02212 


SAMPLE  SIZE-PARTICLE  SIZE -ERROR  Ol 

SAMPLING:  CONTRIBUTION  TO  THE  ANAL 

YSIS  OF  PARTICULATE  BIOMASS,  (PROBEN 

GROSSE-PARTIKELGROSSEE- 

FEHLERGROSSE:  ZUR  ANALYSE  PARTIKU 

LAR        GEBUNDENER        W ASSERINHALTS 

STOFFE). 

Akademie   der   Wissenschaften   der   DDR,   Jena 

Zentralinstitut  fuer  Mikrobiologie  und  Expenmen 

telle  Therapie. 

G.  Proft,  and  W.  Rausch. 

Limnologica  LMNOA8,  Vol.  19,  No.  2,  p  177-180 

1988.  2  fig,  2  tab,  13  ref.  English  summary. 

Descriptors:  'Biomass,  'Sampling,  'Particulate 
matter,  'Limnology,  'Error  analysis,  Physical 
properties,  Particle  size,  Lakes 

A  normalized  biomass-size  spectrum  for  lakes  wa« 
constructed  by  Sheldon's  hypothesis  to  evaluate 
the  error  of  sampling.  The  correlation  sample  size- 
particle  size-number  of  particles  was  calculated  by 
statistical  analysis.  The  largest  particles  of  the 
sample  were  decisive  for  the  error  of  sampling. 
Additional  errors  of  the  procedure  should  be  cor- 
related with  the  sample  size  and  the  error  of  sam- 
pling. (Author's  abstract) 
W90-02256 


TURBIDITY  PATTERNS  IN  THE  DELTA 
WATERS  OF  SOUTHWEST  NETHERLANDS 
ON  THEMATIC  MAPPER  (TM)  AND  MULTI- 
SPECTRAL  SCANNERS  (MSS)  SATELLITE 
IMAGES  (TROEBLHEIDSPATRONEN  IN  DE 
DELTAWATEREN  VAN  ZW  NEDERLAND  OP 
TM  EN  MSS  SATELLIETBEELDEN). 
Begeleidingscommissie  Remote  Sensing.  Delft 
(Netherlands). 
J.  Stronkhorst. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  N88-23303/6/ 
GAR.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  1986.  26p,  1  fig,  3  maps,  2  tab,  7  ref. 
English  summary. 

Descriptors:  'Coastal  waters,  'Remote  sensing, 
•Satellite  technology,  'Turbidity,  'The  Nether- 
lands, Water  quality  control,  Landsat,  Data  proc- 
essing. 

Operational  water  quality  measuring  using  LAND- 
SAT  Thematic  Mapper  (TM)  and  Multispectral 
Scanner  (MS)  and  image  processing  using  the 
Remote  Sensing  Data  processing  system  RESEDA 
were  used  in  an  attempt  to  determine  the  turbidity 
pattern  in  the  Fore-delta,  the  Eastern  Scheldt  and 
the  Western  Scheldt  (Netherlands).  The  results 
show  the  limitations  of  LANDSAT  (designed  for 
remote  sensing  of  land)  for  water  quality  control  in 
the  delta  waters  with  respect  to  spectral,  radiomet- 
ric, and  spatial  resolution.  For  the  time  being 
LANDSAT  TM  and  MSS  cannot  be  used  as  an 
operational  water  quality  measuring  system.  (Au- 
thor's abstract) 
W90-02269 


LABELING  OF  ALGAE  AND  INORGANIC 
SEDIMENTS  WITH  NEUTRON-ACTIVATA- 
BLE  INDICATOR  ELEMENTS  AND  FLUORES- 
CENCE DYES  (MARKIERUNG  VON  ALGEN 
UND  ANORGANISCHEN  SEDIMENTEN  MIT 
NEUTRONENAKTIVIERBAREN  INDIKATOR- 
ELEMENTEN  UND  MIT  FLUORESZENZ- 
FARBSTOFFEN). 

Hanover  Univ.  (Germany,  F.R.).  Fachbereich  Bio- 
logic 

E.  Schulze. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-770335/ 
GAR.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  NP-8770335,  April  1986.  124p,  51  fig,  7 
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ab,  82  ref.  English  summary. 

Descriptors:  'Sediments,  "Algae,  'Fluorescent 
lyes,  'Tracers,  'Limnology,  'Activation  analysis, 
-luorescence,  Phytoplankton,  Dysprosium,  Euro- 
>ium,  Erbium,  Soil. 

-or  an  investigation  of  algae  sinking  characteristics 
n  natural  bodies  of  water,  three  different  species 
Chlorella  fusca,  Scenedesmus  quadricauda, 
■Jostoc  variabilis)  were  labeled  with  neutron-acti- 
'atable  elements.  The  rare  earths  Dy,  Er,  and  Eu, 
Dysprosium,  Ersium  and  Europium)  were  pre- 
erred  for  their  rare  natural  occurrence  and  favor- 
ible  activation  analysis  characteristics.  Growth 
nd  enrichment  were  monitored  using  a  method  of 
ihlorophyll  fluorescence  measurement  which  en- 
hles  measurements  of  the  chlorophyll  concentra- 
ion  and  photosynthetic  activity.  After  sampling, 
he  suspensions  were  filtered  and  activated  with 
hernial  neutrons  in  a  research  reactor.  The  indica- 
or  masses  were  determined  by  a  quantitative  eval- 
lation  of  the  gamma  spectra.  In  parallel  to  these 
nvestigations,  labeling  with  fluorescent  dyes  was 
nvestigated.  The  transport  characteristics  of  phos- 
ihate-carrying  aggregates  of  the  coarse  clay  frac- 
ion,  glasses  containing  Dy,  Eu  and  Er  were  pre- 
pared and  fractionated  in  a  centrifugal  ball  mill  to 
■btain  an  earth  with  near-natural  grain  size  distin- 
ction. The  applicability  of  the  labeling  and  detec- 
ion  methods  developed  for  the  dissertation  was 
ssted  in  a  natural  environment  and  the  limits  of 
pplication  and  costs  were  determined.  (Author's 
bstract) 
V90-02277 


modelling  of  large-scale  heat  and 
:ontaminant  transport  in  ground 
vater.  dfg  research  group  at  the 
jntversities  of  hohenheim,  karls- 
1uhe  and  stuttgart-report  of  ac- 
tvities  1986/87  (modellierung  dees 
;robraumigen  warme-und  schad- 
tofftransports  im  grundwasser. 
ifg  forschergruppe  an  den  univer- 
itaeten  hohenheev1,  karlsruhe  und 
tuttgart--tatigkeitsbericht  1986/87). 

tuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

:rbau. 

:or  primary  bibliographic  entry  see  Field  5B. 

^90-02278 


EXPERIMENTAL  AND  THEORETICAL  STUD- 

ES  ON  MASS  TRANSFER  IN  AN  ARTIFICIAL 

IAIN    (EXPERTMENTELLE    UND    THEORE- 

ISCHE    UNTERSUCHUNGEN    ZUM    STOF- 

UEBERGANG  AN  EDMEM  KUENSTILCHEN 

1EGEN). 

iKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

reesthacht-Tesperhude  (Germany,  F.R.) 

or  primary  bibliographic  entry  see  Field  5B. 

^90-02282 


ONCEPT,  DESIGN  AND  EXPERIMENTAL 
VALUATION  OF  A  RAMANVLIDAR  PO- 
YCHROMATOR  FOR  SEV1ULTANEOUS 
DEMOTE  MEASUREMENT  OF  CARBON  DI- 
VIDE AND  WATER  VAPOR  RELATD7E  TO 
>XYGEN  (KONZEPTION,  AUFBAU  UND  EX- 
ERIMENTELLE  ERPORBUNG  EINES  PO- 
YCHROMATORS  FUER  EIN  RAMAN-LIDAR 
UR  SIMULTANEN  FERNMESSUNG  VON 
iOHLENDIOXID  UND  WASSERDAMPF  RE- 
AID/  ZU  SAUERSTOFF). 

iKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
reesthacht-Tesperhude  (Germany,  F.R.) 
L  Voss. 

Lvailable  from  National  Technical  Information 
ervice,  Springfield,  VA  22161  as  TIB/B87- 
2099/GAR.  Price  codes:  E14  in  paper  copy,  A01 
l  microfiche.  Report  no.  GKSS-87/E/20,  1987. 
62p,   68   fig.   20  tab,   44  ref.   English  summary. 

>escriptors:  'Remote  sensing,  'Water  vapor, 
Lidar,  'Instrumentation,  'Carbon  dioxide,  'Meas- 
ring  instruments,  Polychromator,  Wavelength 
jparation,  Optical  properties,  Oxygen. 

or  Raman  lidar  measurements  of  high  concentra- 
ons  of  C02  and  H20,  a  device  was  needed  for 


wavelength  separation.  A  polychromator  specially 
designed  for  this  purpose  is  described.  Theoretical 
studies  used  for  the  selection  of  plane  gratings, 
imaging  elements,  and  the  arrangement  of  the  com- 
ponents are  presented.  Experiments  with  the  opti- 
cal elements  are  described,  including  extensive  effi- 
ciency measurements  for  the  ratings.  The  align- 
ment and  calibration  procedure  for  the  apparatus 
are  presented  in  detail.  The  most  important  proper- 
ties of  the  polychromator  were  measured  and  their 
dependence  on  several  parameters  was  determined. 
The  perturbation  of  the  C02  channel  count  rate 
was  calculated,  and  Raman  spectra  for  C02,  H20 
and  02  were  measured.  The  usefulness  of  the 
device  was  demonstrated.  (Author's  abstract) 
W90-02283 


SOME  APPLICATIONS  OF  REMOTE  SENS- 
ING OF  CROP-HAIL  DAMAGE  IN  THE  IN- 
SURANCE INDUSTRY. 

Illinois  State  Water  Survey,  Urbana. 

N.  G.  Towery. 

Illinois  State  Water  Survey  Report  ISWS/CIRC- 

143/80,  1980.  Circular  143.  17p,  5  fig,  1  tab,  8  ref. 

Descriptors:  'Hail,  'Crop  damage,  'Remote  sens- 
ing, 'Insurance,  Economic  aspects,  Aerial  photog- 
raphy, Infrared  radiation,  Agriculture. 

A  4-year  research  project  was  conducted  on  the 
feasibility  of  using  aerial  photography  for  the  ad- 
justment of  crop-hail  damage.  The  results  indicate 
that  loss  assessments  could  not  be  made  with  suffi- 
cient accuracy  (  +  or-10%)  in  individual  fields. 
However,  the  photography  could  be  used  for  qual- 
itative assessment  of  damage.  Aerial  photographs 
are  not  being  used  by  adjusters  as  an  additional 
tool  in  the  normal  adjustment  procedures.  Infrared 
photography  taken  from  12,000  ft  above  ground  is 
used  to  make  mosaics  of  entire  damage  areas.  Pho- 
tographs from  6,000  ft  are  being  used  by  adjusters 
settling  individual  farmer  claims.  Other  research 
led  to  the  development  of  mapping  losses  in  an 
entire  storm  or  field  with  a  computer.  These  tech- 
niques are  also  being  used  by  insurance  companies 
as  aids  in  their  procedures.  (Author's  abstract) 
W90-02296 


DIRECTORY:      LANDSAT-RELATED     PROD- 
UCTS AND  SERVICES. 

Earth   Observation   Satellite   Co.,    Inc.,    Lanham, 

MD. 

Earth    Observation    Satellite    Co.,    4300    Forbes 

Blvd.,  Lanham,  MD.  United  States  Edition,  1986. 

75  p. 

Descriptors:  'Remote  sensing,  'Directories,  'Sat- 
ellite technology,  Organizations,  Landsat. 

This  directory  was  compiled  as  a  service  to  the 
organizations  listed  within,  and  to  current  and  new 
users  of  Landsat  data  as  a  reference  guide  to  assist 
them  in  identifying  those  organizations  that  pro- 
vide Landsat-related  products  and  services.  The 
listing  will  be  updated  and  expanded  periodically 
for  distribution  to  all  subscribers  to  the  Landsat 
Data  User  Notes  (approximately  10,000  recipients), 
at  remote  sensing  conferences,  Landsat  Browse 
Facilities,  all  organizations  listed  in  the  directory 
and  to  any  others  who  may  request  copies.  This 
direcctory,  which  contains  information  on  U.S. 
organizations  only  is  divided  into  four  secctions. 
Secction  I  is  an  alphabetical  index  of  organizations 
providing  Landsat-related  services  and  products, 
and  includes  brief  descriptions  of  each  organiza- 
tion's business  activities.  Section  II  groups  the  or- 
ganizations by  types  of  products  and  services  of- 
fered. Section  III  lists  the  more  common  applica- 
tions of  Landsat  data  and  the  organizations  in- 
volved in  those  applications.  Section  IV  is  an 
alphabetical  index  of  organizations  by  state. 
(Lantz-PTT) 
W90-02297 


MULTISPECTRAL  REMOTE  SENSING  AS  A 
FRESHWATER  QUALITY  SURVEILLANCE 
TOOL. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 
and  Geography. 
D.  E.  Carritt. 


Data  Acquisition — Group  7B 

University  of  Massachusetts  at  Amherst  Water  Re- 
sources Research  Center  Publication  No.  117,  May 
1980.  57p,  10  fig,  2  tab,  3  ref.  OWRT  Project  A- 
084-MASS,  Agreement  14-34-6022. 

Descriptors:  'Monitoring,  'Remote  sensing, 
'Water  quality  control,  Massachusetts,  Eutroph- 
ication,  Ponds,  Lakes,  Reservoirs,  Aerial  photogra- 
phy, Infrared  imagery,  Photography. 

During  the  past  two  decades  fresh  water  resource 
uses  have  increased  rapidly.  In  Massachusetts, 
management  tasks  for  state,  local  and  private  man- 
agement groups,  generated  by  rapidly  expanding 
use  of  the  state's  approximately  2,000  lakes,  ponds 
and  impoundments  presents  a  work  load  larger 
than  can  be  carried  out  efficiently  by  using  classi- 
cal monitoring  and  surveillance  procedures.  Most 
human  uses  of  fresh  water  resources  tend  to  hasten 
the  eutrophication  process.  The  study  was  de- 
signed to  develop  efficient  monitoring  and  surveil- 
lance procedures,  through  the  adaptation  of  exist- 
ing multispectral  remote  sensing  techniques,  to 
obtain  estimates  of  the  trophic  state  and  its  rate  of 
change  in  ponds,  lakes  and  impoundments  in  Mas- 
sachusetts. An  attempt  has  been  made  to  use  equip- 
ment and  procedures  that  have  minimum  complex- 
ity and  cost  and  are  still  consistent  with  the  study 
objectives.  Simple,  single  engine  aircraft  with 
minor  modification  for  convenient  aerial  photo- 
graphhy,  commercially  available  35  mm  cameras, 
accessories  and  films,  and  analytical  equipment 
using  standard  TV  camerars  and  monitor  coupled 
with  a  new  and  relatively  inexpensive  video  proc- 
essing module  can  produce  information  needed  by 
fresh  water  resource  management  groups  at  cost 
considerably  below  comparable  classical  monitor- 
ing and  surveillance  procedures.  The  results  of  the 
study  demonstrate  that  the  eutrophic  condition  of 
ponds,  lakes  and  impoundments,  as  indicated  by 
the  quantities  and  the  rates  of  production  of  at- 
tached and  emergent  macroflora  and  free  floating 
phytoplankton,  can  be  derived  from  color  and 
color-IR  images  obtained  by  simple  cost  effective, 
remote  sensing  techniques.  In  addition,  point 
sources  of  sediments  and  nutrients  may  be  located, 
and  inventories  of  the  intensity  of  many  resource 
uses  may  be  made.  (Author's  abstract) 
W90-02303 


STUDY  OF  RAINFALL  SIMULATORS, 
RUNOFF  AND  EROSION  PROCESSES,  AND 
NUTRIENT  YIELDS  ON  SELECTED  SITES  IN 
ARIZONA  AND  NEW  MEXICO. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil,   Agricultural   and   Geological   Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-02316 


MONITORING        FOR        ENVIRONMENTAL 
IMPACT. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02331 


RECENT  ADVANCES  IN  HYDRAULIC  PHYSI- 
CAL MODELLING. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02358 


FUNDAMENTALS    OF    HYDRAULIC    PHYSI- 
CAL MODELLING. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02359 


MODELS  FOR  STUDY  OF  THE  DYNAMIC  BE- 
HAVIOUR OF  STRUCTURES  IN  FLOW  AND 
WAVES. 

Waterloopkundig     Lab.     te     Delft,     Emmeloord 

(Netherlands).  De  Voorst  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02361 
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Group  7B — Data  Acquisition 

MODELS  FOR  STUDY  OF  THE  HYDRODY- 
NAMIC  ACTIONS  ON  HYDRAULIC  STRUC- 
TURES. 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02362 


DENSITY  MODELS. 

Bechtel  Civil,  Inc.,  San  Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02363 


TIDAL  MODELS. 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-02364 


HYBRID  MODELLING  AS  APPLIED  TO  HY- 
DRODYNAMIC  RESEARCH  AND  TESTING. 

National    Research    Council    of  Canada,    Ottawa 

(Ontario).  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02365 


DYNAMIC  ACTIONS  ON  BREAKWATER 
(RUBBLE-MOUND  AND  CAISSON/COMPOS- 
ITE TYPE  BREAKWATERS). 

Dansk    Hydraulisk    Inst.,    Hoersholm.    Ports   and 

Marine  Structures  Dept. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-02366 


PHYSICAL     MODELLING     OF     LITTORAL 
PROCESSES. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-02367 


ENVIRONMENTAL    ISOTOPE    IDENTIFICA- 
TION  OF  CATCHMENT   AREAS   IN   KARST. 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Hanover  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02450 


HYDROGEOLOGICAL  INVESTIGATION  OF 
THE  KARST  SUBMARINE  SPRINGS  ON  THE 
MEDITERRANEAN  COAST  OF  TURKEY,  BY 
MEANS  OF  REMOTE  SENSING  TECHNIQUE. 

Hacettepe  Univ.,  Ankara  (Turkey).  Dept.  of  Hy- 

drogeological  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02500 


EFFECT  OF  DISCHARGE  MEASUREMENT 
ON  THE  RESULTS  OF  FLOOD  FREQUENCY 
ANALYSIS. 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing.  Dept.  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02521 


ROLE  OF  FLOOD-FREQUENCY  ANALYSIS  IN 
THE  U.S.  GEOLOGICAL  SURVEY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02543 


7C.  Evaluation,  Processing  and 
Publication 


LAND  SURFACE  HYDROLOGY  PARAMETER- 
IZATION FOR  ATMOSPHERIC  GENERAL 
CIRCULATION  MODELS  INCLUDING  SUB- 
GRID  SCALE  SPATIAL  VARIABILITY. 
Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering, 
i  01  primary  bibliographic  entry  see  Field  2B. 


W90-01957 


NUMERICAL  ANALYSIS  OF  THE  RESO- 
NANCE POSSIBILITIES  OF  A  HARBOR 
BASIN  OF  VARIABLE  DEPTH  (UNE  ANA- 
LYSE NUMERIQUE  DES  POSSIBILITIES  DE 
RESONANCE  D'UN  BASSIN  PORTUAIRE  DE 
PROFONDEUR  VARIABLE). 
Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-01981 


MODELING  BULK  ATMOSPHERIC  DRAIN- 
AGE FLOW  IN  A  VALLEY. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-01991 


FLORIDA  DIATOM  ASSEMBLAGES  AS  INDI- 
CATORS OF  TROPHIC  STATE  AND  PH. 

Florida  Museum  of  Natural  History,  Gainesville. 
For  primary  bibliographic  entry  see  Field  2H 
W90-01998 


OVERVIEW  OF  THE  TRENDS  AND  FUTURE 
DIRECTION  OF  INFORMATION  TECHNOLO- 
GY IN  THE  WATER  INDUSTRY. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  10D 
W90-02054 


SYSTEM  IDENTIFICATION  AND  CONTROL 
OF  THE  ACTIVATED  SLUDGE  PROCESS  BY 
USE  OF  A  STATISTICAL  MODEL. 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-02057 


APPLICATION  OF  INFORMATION  SYSTEMS 
AND  TELEMETRY  TO  OPERATIONAL  MAN- 
AGEMENT IN  ANGLIAN  WATER. 

Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  5F 
W90-02067 


TIME  SERIES  ANALYSES  OF  SUSPENDED 
SEDIMENT  CONCENTRATIONS  AT  NORTH 
INLET,  SOUTH  CAROLINA. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02091 


STATISTICAL  MODELLING  OF  WATER 
COLOR  IN  THE  UPLANDS:  THE  UPPER 
NIDD  CATCHMENT  1979-1987. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 
W90-02117 


NUMERICAL  SIMULATION  OF  AN  INTENSE 
SQUALL  LINE  DURING  10-11  JUNE  1985  PRE- 
STORM.  PART  II:  REAR  INFLOW,  SURFACE 
PRESSURE  PERTURBATIONS  AND  STRATI- 
FORM PRECIPITATION. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-02130 


IMPLEMENTATION  Of  THE  THBEE-DIMEN 
SIONAL  TURNING  HANDS  kaMjOM  PIELJ 
GENERATOR. 

California  Univ.,  Livermore.  Lawrence  Livermor< 

Lab. 

A.  F.  B.  Tompson,  R.  Ababou.  and  L  Gelhar. 

Water   Resources   Research    WRERAO     Vol    25 

No   10,  p  2227-2243,  October  1989  26  fig,  2  tab,  21 

ref.   USNRA   FIN   no    B8956,   USDOE  W-7405 

Eng-48. 

Descriptors:  'Statistics,  'Algorithms,  'Model  stud 
ies,  'Simulation,  'Mathematical  models.  'Stochas 
tic  process,  Hypothetical  studies.  Rainfall,  Hydrau 
lie  conductivity,  Three-dimensional  models 

Numerical  techniques  to  generate  replicates  of  spa- 
tially correlated  random  fields  are  often  used  tc 
synthesize  sets  of  highly  variable  physical  quanti- 
ties in  stochastic  models  of  naturally  heterogene- 
ous systems.  Within  the  realm  of  hydrologic  re- 
search, for  example,  such  tools  are  widely  used  to 
develop  hypothetical  rainfall  distribution,  hydrau- 
lic conductivity  fields,  fracture  set  properties,  and 
other  surface  or  subsurface  flow  parameters.  The 
turning  bands  method  is  one  such  algorithm  which 
generates  two-dimensional  and  three-dimensional 
fields  by  combining  values  found  from  a  series  of 
one-dimensional  simulations  along  lines  radiating 
outward  from  a  coordinate  origin.  Previous  work 
with  two-dimensional  algorithms  indicates  that 
radial  lines  evenly  spaced  about  the  unit  circle  lead 
to  enhanced  convergence  properties.  The  same  can 
be  said  for  the  three-dimensional  models,  but  it  is 
more  difficult  to  choose  an  arbitrary  number  of 
evenly  spaced  lines  about  the  unit  sphere.  The 
current  investigation  shows  that  the  use  of  larger 
numbers  of  randomly  oriented  lines  (100)  can  en- 
hance the  performance  of  the  three-dimensional 
algorithm.  This  improved  performance  is  needed 
to  effectively  simulate  problems  characterized  by 
full  three  dimensionality  and/or  anisotropy  in 
either  Monte  Carlo  or  single-realization  applica- 
tions. Use  of  a  large  number  of  lines  will  also 
reduce  the  presence  of  a  distortion  effect  manifest- 
ed as  linelike  patterns  in  the  field.  Increased  com- 
putational costs  can  be  reduced  by  employing  a 
fast  Fourier  transform  technique  to  generate  the 
line  processes.  (Author's  abstract) 
W90-02201 


ESTIMATING  POTENTIAL  EVAPOTRAN- 
SPIRATION:  THE  EFFECT  OF  RANDOM  AND 
SYSTEMATIC  ERRORS. 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-02225 


SAMPLE  SIZE-PARTICLE  SIZE -ERROR  OF 
SAMPLING:  CONTRIBUTION  TO  THE  ANAL- 
YSIS OF  PARTICULATE  BIOMASS,  (PROBEN- 
GROSSE-PARTIKELGROSSEE- 
FEHLERGROSSE:  ZUR  ANALYSE  PARTIKU- 
LAR  GEBUNDENER  WASSERINHALTS- 
STOFFE). 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02256 


SIMPLE    DOSE-EFFECT    MODEL    OF    LAKE 
ACIDITY  IN  QUEBEC  (CANADA). 

Quebec  Ministere  de  l'Environnement,  Sainte-Foy. 
Direction  de  la  Qualite  du  Milieu  Aquatique. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02261 


RELIABLE  AQUIFER  REMEDIATION  IN  THE 
PRESENCE  OF  SPATIALLY  VARIABLE  HY- 
DRAULIC CONDUCTIVITY:  FROM  DATA  TO 
DESIGN. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-022O0 


RIVERINE  SOFTWARE. 

Pikes   Peak    Regional    Building    Dept.,    Colorado 

Springs,  CO. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02391 


MAPPING      INNOVATIONS      FOR      FLOOD- 
PLAIN  MANAGEMENT  AND  ENGINEERING. 
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Dewberry  and  Davis,  Fairfax,  VA. 
W.  G.  Fry. 

IN:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
stitute of  Behavioral  Science  No.  6,  University  of 
Colorado,   Boulder,  CO.    1988.   p   310-314,   2  fig. 

Descriptors:  'Mapping,  *Flood  plain  management, 
•Hydraulic  engineering,  *Computer  programs,  En- 
vironmental engineering,  Automation,  Digital 
computers,  Elevation,  Graphical  methods,  Flood 
plain  zoning,  Hydrologic  maps,  Hydrologic 
models,  Bridges,  Topographic  mapping. 

Two  potentially  significant  automated  mapping  ini- 
tiatives are  presented.  The  first  is  the  creation  of 
1 :50,000-scale  maps.  Key  project  steps  include:  (1) 
predigital  preparation,  (2)  scan  digitizing,  (3)  pro- 
duction of  digital  elevation  models,  (4)  production 
of  digital  line  graphs,  and  (5)  production  of  the 
l:50,000-scale  map.  The  second  effort  was  the  de- 
velopment of  an  interactive  flood  plain  analyses 
process,  allowing  the  engineer  to  utilize  HEC-2 
flood  plain  models  while  'viewing'  the  results  on  a 
CADD  system.  The  full  package  is  in  the  final 
packaging  stages.  The  system  will  require  outside 
data  for  hydrology  and  bridge  geometry.  The 
package  is  particularly  useful  on  smaller  flood 
slain  models,  where  the  changes  can  be  easily 
dentified.  The  system  has  been  utilized  for  several 
lood  plain  analyses  and  found  that,  with  a  few 
imitations,  it  is  a  very  useful  tool  for  the  hydraulic 
mgineer.  (See  also  W90-02368)  (Fish-PTT) 
V90-02406 


APPLICATION  OF  FLOODPLAIN  MANAGE- 
MENT BY  LOCAL  GOVERNMENT  USING  GIS 
rECHNOLOGY. 

'inellas  Park  Water  Management  District,  FL. 
A.  S.  Lipschultz. 

N:  Floodplain  Harmony.  The  Natural  Hazards 
Research  and  Applications  Information  Center,  In- 
titule of  Behavioral  Science  No.  6,  University  of 
:olorado,   Boulder,  CO.    1988.  p  321-329,  4  fig. 

)escriptors:  "Flood  plain  management,  "Geogra- 
hy,  *Water  districts,  *Flood  plain  zoning,  "Infor- 
lation  systems,  Tidal  floods,  Storm  water,  Storm 
jrges,  Comprehensive  planning,  Concretes,  Flood 
hannels,  Structural  engineering,  Data  processing, 
)ata  collections,  Computer  models,  Topographic 
lapping,  Digital  computers,  Florida. 

ligh  tides,  storm  water,  and  coastal  surges  provide 
le  primary  flooding  mechanisms  in  the  Pinellas 
ark  Water  Management  District.  The  district  em- 
irked  on  a  comprehensive  flood  abatement  pro- 
ram  that  included  the  use  of  concrete-lined  chan- 
ts and  larger  structures.  After  eight  years  of 
seration,  it  was  evident  that  considerable  im- 
•ovement  was  obtained  in  reducing  local  flood- 
g.  In  order  to  delineate  these  revised  flood  zones 
ithin  the  service  area,  the  district  directed  its 
msulting  engineers  to  develop  a  multipurpose 
eographic  Information  System  (GIS)  from  an 
;isting  hard  copy  flood  database.  The  consulting 
igineers  compiled  a  storm  water  management  and 
x>d  risk  database  through  standard  data  collec- 
>n  and  modeling  techniques.  Realizing  that  there 
ere  problems  in  working  with  multiple  hard  copy 
itabases,  the  district  planned  to  convert  existing 
ita  to  one  GIS  database,  using  computer  aided 
sign  technology  The  Southwest  Florida  Water 
anagement  District  began  a  program  of  conver- 
>n  from  their  hard  copy  topographic  maps  to 
gitized  drawing  files.  The  district  has  also  ob- 
ned  information  from  the  county  on  property 
ies  and  ownership,  furnished  by  the  tax  assessor's 
lice,  which  will  eventually  be  integrated  into  the 
erlay  process.  (See  also  W90-02368)  (Fish-PTT) 
90-02408  ' 
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USER    REQUIREMENTS    ANALYSIS    PRIOR 
TO  IMPLEMENTING  A  GIS. 

Greenhorne  and   O'Mara,   Inc.,   Greenbelt,   MD. 
For  primary  bibliographic  entry  see  Field  7A 
W90-02411 


EXPERT  SYSTEM  FOR  MIXING  ZONE  ANAL- 
YSIS OF  AQUEOUS  DISCHARGES 
(CORMIX1):  FURTHER  DEVELOPMENTS. 

Cornell  Univ.,   Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W90-02428 


EFFECTS  OF  OIL  ON  MARINE  MAMMAL 
POPULATIONS:  RESULTS  OF  MODEL  SIMU- 
LATIONS. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5C 
W90-02440 


PREDICTION  AND  RATIONAL  DEVELOP- 
MENT AND  UTILIZATION  OF  UNDER- 
GROUND WATER  RESOURCES  IN  HAIQUAN 
OF  HUNAN  PROVINCE. 

The  No.l  Hydrogeological  and  Engineering  Geo- 
logical Party  of  Hunan  Province,  China. 
For  primary  bibliographic  entry  see  Field  2F 
W90-02461 


ATTEMPT  TO   KARST  CLASSIFICATION   IN 
SPAIN  BASED  ON  SYSTEM  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2F 
W90-02480 


^ASIBILITY     OF     PREDICTING     100-YEAR 
OODWAY   WIDTH   AND   DEPTH   IN   THE 

^?cc^xyALLEY  BY  MULTIPLE  LINEAR 
-OKLaSION. 

nnessee  Valley  Authority,  Knoxville. 

I  primary  bibliographic  entry  see  Field  2E 

90-02410 


BAYESIAN   FRAMEWORK   FOR  INFERENCE 
IN  FLOOD  FREQUENCY  ANALYSIS. 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E 
W90-02511 


CONFIDENCE  INTERVALS  FOR  DESIGN 
FLOOD  EVENTS  UNDER  DIFFERENT  STA- 
TISTICAL FLOOD  MODELS. 

Institut    National    de    la    Recherche    Scientifique 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2E 

W90-02518 


USE  OF  ADDITIONAL  HISTORICAL  INFOR- 
MATION FOR  ESTIMATION  AND  GOOD- 
NESS    OF     FIT     OF     FLOOD     FREQUENCY 

Laboratoire     National     d'Hydraulique,     Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  2E 

W90-02519 


EXTRAPOLATION  ERROR  IN  FLOOD  FRE- 
QUENCY ANALYSIS. 

Zakir  Husain  Engineering  Coll.,  Aligarh  (India). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02520 


SOME  RESEARCHES  ON  DETERMINATION 
OF  RETURN  PERIOD  FOR  HISTORICAL 
FLOOD  IN  ANALYSIS  OF  FLOOD  FREQUEN- 

Mid-South    Design    Institute    for    Hydroelectric 

Project,     MWREP,     PRC.     Guitang,    Changsha, 

Hunan,  China. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02522 


FLOOD  ANALYSES  PERTAINING  TO  DESIGN 
OF  NUCLEAR  POWER  PLANTS. 

Stone   and   Webster   Engineering   Corp.,   Boston, 
MA. 

For  primary  bibliographic  entry  see  Field  2E 
W90-02524 


FLOOD  RISK  EVALUATION  OF  URBAN 
RIVERS  WITH  STANDARD  EQUI-RISK 
LINES.  v 

Kinki  Univ.,  Higashiosaka  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02527 


UNCERTAINTIES    IN    FLOOD    PLAIN    MAP- 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E 
W90-02529 


APPLICATION    OF    SYSTEM    RELIABILITY 
ANALYSIS  TO  FLOOD  FORECASTING. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02532 


STOCHASTIC  APPROACH  TO  FLOOD  DAM- 
AGES ESTIMATION. 

Montreal  Univ.  (Quebec).  Centre  de  Recherche  de 

Developpment  en  Economique. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02533 


FLOOD     DAMAGE-FREQUENCY     ANALYSIS 
OF  AN  URBANIZING  WATERSHED. 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E 
W90-02535 


•■'  ■  '■    ■■■■ 


FLOOD  RISK  BIAS  ANALYSED  THROUGH  A 
MULTI-STATE  FLOOD  INSURANCE  MODEL 

Victoria    Dept.    of   Water    Resources,    Armadale 
(Australia). 
K.  C.  Tai. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company 
Boston,  MA.  1987.  p  395-404,  5  tab,  4  ref. 

Descriptors:  *Flood  insurance,  "Insurance,  *Model 
studies,  "Flooding,  "Flood  frequency,  "Frequency 
analysis,  "Statistical  analysis,  Flood  hazard,  Eco- 
nomic aspects. 

Flood  risk  bias  introduced  through  the  traditional 
method  of  flood  frequency  analysis  can  distort  the 
assessment  of  flood  insurance  premiums,  the  fair 
actuarial  rate  of  flood  insurance,  even  though  the 
insurance  payout  is  maintained  the  same.  The 
extent  of  this  statistical  bias  is  examined  through 
the  concept  of  expected  probability  analysis.  To 
assist  in  the  analysis  of  flood  risk  bias,  a  multi-state 
insurance  model  is  developed  based  on  some  of  the 
basic  assumptions  of  the  previously  developed 
two-state  insurance  model.  The  multi-state  model 
used  the  multi-stage  analysis  of  segmental  probabil- 
ity for  flooding  and  non-flooding  at  each  given 
stage  interval.  An  actuarial  fair  rate  of  flood  insur- 
ance for  each  stage  interval  can  be  established, 
based  on  the  ratio  of  the  segmental  probability  of 
flooding  and  non-flooding.  The  actuarial  fair  rate  is 
a  pure  rate  of  insurance.  (See  also  W90-02507) 
(Author's  abstract) 
W90-02536 


BUREAU  OF  RECLAMATION  USE  OF  RISK 
ANALYSIS. 

Bureau  of  Reclamation,  Denver,  CO. 
N.  F.  Parrett. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company, 
Boston,  MA.  1987.  p  41 1-428,  7  fig,  2  tab. 

Descriptors:  "Risk  analysis,  "Safety,  "Dam  safety, 
"Dam     design,     "Hydraulic     structures,     "Risks, 
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•Maximum   probable   floods,   Design   floods,   Hy- 
drology, Flood  hazard,  Statistical  analysis. 

The  Bureau  of  Reclamation's  philosophy  and 
methodology  in  using  risk-based  analysis  to  select 
appropriate  actions  in  its  safety  of  dams  program  is 
presented.  Actual  failures  of  modern  major  dams 
result  most  often  from  causes  other  than  floods, 
usually  piping,  and  usually  resulting  from  a  condi- 
tion not  detected  by  the  designers  before  the  fail- 
ure. The  Bureau's  programs  for  design  of  dams  and 
assessing  existing  dams  strive  for  balance  in  assess- 
ing the  several  loading  events  that  may  threaten  a 
dam.  Due  to  additional  stream  flow  data  in  most 
basins  and  revised  procedures  for  developing  the 
probable  maximum  flood  (PMF),  virtually  all  dams 
require  a  new  PMF  to  be  prepared.  The  applica- 
tion of  risk  analysis  has  been  in  the  areas  of  hazard 
assessment,  impacts  of  alternative  actions  and  com- 
parisons of  hazard,  and  other  identified  factors  for 
a  risk  management  decision.  Two  hypothetical 
case  studies  are  used  to  illustrate  the  Bureau's 
application  of  its  philosophy:  one  case  indicates  a 
small  incremental  difference  in  population  at  risk 
and  estimated  loss  of  life  for  inflow  flood  levels 
above  60%  of  the  maximum  discharge  and  signifi- 
cant incremental  property  damages  for  all  flood 
levels  with  a  failure  of  dam  potential  and  the 
second  case  illustrates  a  situation  in  which  the 
incremental  estimated  loss  of  life  is  significant  for 
all  flood  levels  up  to  the  PMF.  (See  also  W90- 
02507)  (Stoehr-PTT) 
W90-02538 


TVA  PRACTICE  IN  FLOOD  FREQUENCY  AND 
RISK  ANALYSIS. 

Tennessee    Valley    Authority,    Knoxville.    Flood 

Protection  Branch. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02539 


NUCLEAR  REGULATORY  COMMISSION  USE 
OF  FLOOD  RISK  ANALYSES. 

Nuclear     Regulatory    Commission,     Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02540 


FLOOD  RISK  ANALYSIS  FOR  THE  NATION- 
AL FLOOD  INSURANCE  PROGRAM. 

Federal    Insurance    Administration,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02541 


NATIONAL   WEATHER    SERVICE    ROLE    IN 
FLOOD  FREQUENCY  AND  RISK  ANALYSIS. 

National    Weather   Service,    Silver    Spring,    MD. 

Water  Management  Information  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02542 


ROLE  OF  FLOOD-FREQUENCY  ANALYSIS  IN 
THE  U.S.  GEOLOGICAL  SURVEY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02543 


8.  ENGINEERING  WORKS 
8A.  Structures 


ANALYSIS  OF  FLEXIBLE  DRAINS  IN 
CHANG1  RECLAMATION. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

G.  P.  Karunaratne,  S.  A.  Tan,  S.  L.  Lee,  and  V. 
Choa. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol  26, 
No.   3,  p  401-417,  August   1989.    16  fig,   15  ref. 

Descriptors.  'Drains,  'Subsoil  drains,  "Soil  water, 
•Subsurface  drains,  Vertical  drains,  Singapore,  Soil 
physical  properties,  Surcharge,  Pore  pressure. 


Vertical  drains  and  surcharge  were  used  to  accel- 
erate the  consolidation  of  soft  marine  clay  under 
the  second  runway  at  the  Changi  Airport  site  To 
study  this  problem  further,  the  consolidation  of  a 
strip  of  layered  clay  deposit  under  a  large  reclama- 
tion is  analyzed  as  a  two-dimensional  problem  in 
accordance  with  Biot's  theory  using  the  finite  dif- 
ference method.  The  soil  with  vertical  drains  is 
replaced  with  an  equivalent  soil  having  an  en- 
hanced vertical  hydraulic  conductivity  obtained  by 
equating  the  surface  settlement  of  the  real  soil  with 
that  of  the  equivalent  soil.  The  soil  modulus  and 
the  hydraulic  conductivity  of  the  real  soil  are 
varied  with  the  prevailing  effective  stress  in  the 
soil.  The  operating  soil  parameters  determined  by 
back  analyzing  the  field  observations  in  a  pilot  test 
were  then  utilized  to  predict  the  behavior  of  the 
main  works.  Soil  displacement  at  any  point  in  the 
plane  of  strain  could  be  determined  within  a  rea- 
sonable accuracy.  As  the  equivalent  soil  is  obtained 
by  equating  the  average  degree  of  consolidation, 
pore  pressures  cannot  be  predicted  accurately 
within  the  drain  area.  However,  the  trend  of  pore 
pressure  variation  across  the  test  site  is  implied  by 
the  analysis.  The  trend  showed  that  pore  pressures 
outside  the  drain  area  are  found  to  influence  the 
settlement  and  pore  pressure  inside  the  drain  area, 
causing  retardation  in  the  consolidation  of  the 
drain  area.  (Author's  abstract) 
W90-01960 


DESIGN  AND  PERFORMANCE  OF  THE  CAT 
ARM  DAMS  AND  TUNNELS. 

Golder  Associates,  Inc.,  Atlanta,  GA. 
R.  W.  Humphries,  and  R.  C.  Connors. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  8,  p  12-16,  August  1989.  6 
fig,  8  ref. 

Descriptors:  *Dams,  *Hydroelectric  plants,  •Tun- 
nels, 'Newfoundland,  Dam  design,  Dam  construc- 
tion, Tunnel  construction,  Tunnel  hydraulics,  Eco- 
nomic aspects,  Piezometers,  Settlement  monu- 
ments, Seepage  weirs. 

The  Cat  Arm  hydroelectric  development  in  north- 
ern Newfoundland  consists  of  ten  dams,  three  tun- 
nels, and  a  127  MW  powerhouse.  It  is  the  third 
highest  head  project  in  Canada,  and  incorporates  a 
number  of  unusual  and  innovative  features  such  as: 
a  power  tunnel  with  gradients  as  steep  as  20  per 
cent;  unlined  tunnels;  rock  support  based  on  the 
principle  of  design-as-you-go;  haul  distances  of  up 
to  60  km  for  impervious  dam  materials;  and  state- 
of-the-art  filter  design  for  the  dams.  The  perform- 
ance of  the  dams  since  filling  has  been  monitored 
by  piezometers,  settlement  monuments  and  seepage 
weirs.  All  piezometric  levels,  seepage  flows  and 
settlement  amounts  have  been  less  than  expected, 
except  at  one  dam.  The  unlined  diversion  tunnel 
passed  a  flow  of  300  cu  m/s  with  an  average 
velocity  of  9  cu  m/s.  The  performance  of  the 
tunnel  was  flawless,  except  for  minor  plucking  of 
small  blocks  of  rock.  The  forebay  tunnel  has  been 
submerged  since  the  first  reservoir  filling,  but  hy- 
draulic losses  are  normal  and  there  is  no  reason  to 
suspect  any  problems.  The  dams  and  tunnels  have 
performed  well  in  the  four  years  since  they  were 
completed  and  have  given  confidence  in  the  design 
features  used  and  demonstrated  the  economical 
aspects  of  the  design-as-you-go  method  for  rock 
support.  (White-Reimer-PTT) 
W90-02036 


INTEGRATED  ANALYSIS  OF  DEFORMATION 
SURVEYS  AT  MACTAQUAC. 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 

For  primary  bibliographic  entry  see  Field  8F. 
W90-02037 


SIPHON     INTAKES     FOR    SMALL    HYDRO 
PLANTS  IN  CHINA. 

Hangzhou  Regional  Center  For  Small  Hydropow- 

er  (China). 

For  primary  bibliographic  entry  see  Field  8C. 

W90-02042 


MARINE  TREATMENT. 


Acer  John  Taylor  Ltd.,  London  (England; 
For  primary  bibliographic  entry  see  Field  5E 
W90-O2089 


PALMIET  PUMPED-STORAGh  SCHEME 
BEGINS  DUAL-ROLL  OPERATION. 

Electricity  Supply  Commission,  Johannesburg 
(South  Africa).  Hydro  and  Water  Supply  Engi- 
neering Div. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-02128 


PROTOTYPE  EVALUATION  OF  BAY 
SPRINGS  LOCK,  TENNESSEE-TOMBIGBEE 
WATERWAY,  MISSISSIPPI. 

Army   Engineer  Waterways   Experiment   Station, 
Vicksburg,  MS  Hydraulics  Lab. 
R.  G.  McGee. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA212431. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-89-15,  August  1989.  Final 
Report.  82p,  18  fig,  8  tab,  20  plates,  1 1  ref,  append. 

Descriptors:  'Hydraulic  models,  'Locks,  'Tennes- 
see-Tombigbee  Waterway,  Bay  Springs  Lock,  Mis- 
sissippi, Hydraulic  properties,  Cavitation,  Fluid 
mechanics,  Performance  evaluation,  Model  studies, 
Prototypes  tests.  Navigation. 

Prototype  tests  were  conducted  to  comprehensive- 
ly evaluate  the  performance  of  the  84-ft-lift  Bay 
Springs  Lock,  located  at  the  southern  end  of  the 
Divide  Section  of  the  Tennessee-Tombigbee  Wa- 
terway. The  evaluation  included  analysis  of  the 
operating  characteristics  and  hydraulic  efficiency 
of  the  lock  as  well  as  a  comparison  of  the  physical 
and  analytical  model  results  with  the  prototype. 
Prototype  measurements  included  pressures  in  the 
culvert  system,  air  vent  flow  rates,  downstream 
approach  canal  surges,  valve  movement  and  cylin- 
der pressures,  and  water-surface  elevations.  Results 
indicate  that  satisfactory  operating  conditions  exist 
at  Bay  Springs  Lock.  The  lock  has  functioned 
without  major  operational  problems  and  the  proto- 
type test  data  do  not  indicate  any  area  in  which 
operational  problems  might  be  expected.  Air  vent- 
ing just  downstream  of  all  valves  is  required  to 
eliminate  large-scale  cavitation.  Small  cavitation 
occurs  following  the  vented  periods;  however,  the 
time  duration  is  so  short  that  the  design  is  accepta- 
ble. The  6-in.  orifices  installed  on  the  filling  valve 
air  intakes  for  controlling  air  entrainment  seemed 
to  be  the  optimum  size.  Venting  without  the  intake 
orifice  installed  (12-in.-diam  opening)  resulted  in 
unacceptable  chamber  water-surface  conditions 
due  to  the  large  amount  of  air  entrained  in  the 
flow.  Without  venting,  severe  cavitation  occurred. 
A  4-ft  surge  was  generated  in  the  downstream 
canal  during  normal  emptying  operations.  Compar- 
ison of  the  prototype  with  the  previous  physical 
model  studies  and  an  analytical  model  showed 
reasonable  agreement  between  predicted  condi- 
tions and  actual  conditions.  As  expected,  the  physi- 
cal model  was  less  efficient  than  the  prototype. 
Predictions  of  critical  culvert  pressures  (below  the 
valves)  were  higher  than  those  measured  in  the 
prototype.  The  analytical  model,  when  calibrated 
with  operation  time,  more  closely  predicted  these 
critcial  pressures.  Prototype  values  for  surge 
height  were  higher  than  the  results  for  the  physical 
and  analytical  models.  (Author's  abstract) 
W90-02291 


DURABILITY  OF  BITUMINOUS-LINED  COR- 
RUGATED STEEL  PIPE  STORM  SEWERS  (AP- 
PENDICES). 

Pirnie  (Malcolm),  Inc.,  Columbus,  OH. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-02299 


CLOVER  FORK  TUNNEL  DIVERSION 
PROJECT,  HARLAN,  KENTUCKY:  HYDRAU- 
LIC MODEL  INVESTIGATION. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  K.  Martin. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161.  Technical  Report 
HL-89-18,  August  1989.  Final  Report.  50p,  8  fig,  3 
tab,  13  photos,  16  plates,  6  ref. 

Descriptors:  'Flood  protection,  *Hydraulic  struc- 
tures, 'Tunnels,  'Diversion  structures,  Kentucky, 
Detritus,  Hydraulic  models,  Clover  Fork  Tunnels, 
Bypass  channels. 

A  tunnel  diversion  project   has  been  authorized 
that  will  divert  the  full  How  of  the  Clover  Fork 
iiear  Harlan,  KY,  to  an  outlet  downstream  of  the 
:ity.  The  project  has  a  diversion  structure  at  the 
ipstream  end  of  the  project  that  will  direct  the 
low  of  the  Clover  Fork  into  four  inverted  U- 
ihaped  tunnels  that  average  1,936  ft  in  length.  The 
larrow  floodplain  upstream  of  the  project  site  is 
illed  with  debris  that  could  potentially  reach  the 
entrance    to    the    tunnels    during    the    Standard 
'reject  Flood  (SPF).  A  l:30-scale  physical  model 
vas  constructed  to  assess  the  tunnel  entrance  for 
he  improvement  of  hydrodynamic  conditions  and 
he  mitigation  of  potential  floating  debris  problems. 
^.  2-dimensional  depth-averaged  numerical  hydro- 
lynamic  model  was  used  in  conjunction  with  the 
'hysical  model  to  screen  alternatives  that  would 
treamline  the  approach.  The  physical  model  in- 
estigated  these  alternatives  for  their  capability  to 
ass  debris  by  reproducing  the  SPF  hydrograph 
^hile      simultaneously      introducing      predicted 
olume  of  scaled  debris.  Features  reproduced  in 
le  physical  model  included  about  2,000  ft  of  the 
atural  channel  upstream  of  the  tunnel  entrance, 
le  diversion  structure,  the  proposed  tunnel  en- 
ance,  and  450  ft  of  the  tunnels.  The  testing  result- 
i  in  two  entrance  designs  that  not  only  passed  the 
PF  flow  with  debris  but  also  provided  sufficient 
eeboard  along  the  diversion  structure.  (Author's 
DStract) 
''90-02306 


ESIGN  AND  CONSTRUCTION  TECHNIQUES 
OR  THE  FUTURE. 

and   and   Marine   Engineering   Ltd.,    Bebington 

England). 

or  primary  bibliographic  entry  see  Field  5E 

'90-02333 


ODELS  FOR  STUDY  OF  THE  HYDRODY- 
AMIC  ACTIONS  ON  HYDRAULIC  STRUC- 
URES. 

iboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

ortugal). 

>r  primary  bibliographic  entry  see  Field  8B 

90-02362 


mFICIAL  UNDERGROUND  RESERVOIRS 
1  THE  KARST  EXPERIMENTAL  AND 
IOJECT  EXAMPLES. 

lergoprojekt,  Belgrade  (Yugoslavia). 

T.  Milanovic. 

fc  Karst  Hydrogeology  and  Karst  Environment 

otection.    Vol.    1.    International   Association   of 

'drological  Sciences  Press,  Institute  of  Hydrolo- 

,  Walhngford,  Oxfordshire,  UK.  1988.  p  76-87  5 

,  2  ref. 

:scriptors:  'Underground  storage,  'Under- 
Jund  reservoirs,  'Karst,  'Reservoirs,  'Reservoir 
nstruction,  'Karst  hydrology,  'Yugoslavia, 
oundwater  barriers,  Geological  surveys,  Under- 
>und  dams. 

tificial  underground  storage  can  be  realized  by 
tertight  geotechnical  construction  into  the  kar- 
led  rock  massif,  behind  the  spring,  or  on  the 
face  in  front  of  the  spring.  It  is  impossible  to 
abhsh  a  universal  model  of  geological  structure 
table  for  artificial  groundwater  storage.  The 
icial  parameters  of  artificial  groundwater  stor- 
■  are:  geological  structure,  i.e.  the  position  of 
Ferent  hydrogeological  units;  recent  stage  of 
st  aquifer  evolution,  i.e.  the  parameters  of  base 
>undwater  flows;  the  parameters  of  aquifer  hy- 
igeological  contours;  storage  capacity  of  karst 
lifer  hydrogeological  contours;  maximum  possi- 
underground  backwater  level  and  position  of 
erground  dam  construction.  Using  a  few  small 
le  experiments  (plugging  of  individual  under- 
und   karst   channels)   and   long-term   investiga- 


tions and  monitoring  of  a  large  karst  aquifer  the 
feasibility  study  for  project  Ombla  was  completed. 
It  was  recommended  that  the  underground  dam 
Ombla,  near  Dubrovnik,  Yugoslavia  should  be 
constructed  to  regulate  the  karst  spring  discharge 
(4-120  cubic  m/s).  In  addition,  grout  curtain  and 
channel  plugging  techniques  should  be  used  for 
construction  of  the  100  m  high  underground  dam 
and  the  power  plant  (60  megawatts)  should  be 
situated  also  underground.  (See  also  W90-02444) 
(Author's  abstract) 
W90-02452 


APPLICATION  OF  PROBABLE  MAXIMUM 
FLOOD  ESTIMATES  TO  THE  DESIGN  OF 
WATER  RESOURCE  DEVELOPMENT 

PROJECTS. 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02509 


DESIGN  FLOODS  FOR  CANAFISTO  DAM 

Integral  S.A.,  Medellin  (Colombia). 

For  primary  bibliographic  entry  see  Field  2E 

W90-02513 


FLOOD  ANALYSES  PERTAINING  TO  DESIGN 
OF  NUCLEAR  POWER  PLANTS. 

Stone   and   Webster   Engineering   Corp.,    Boston 

MA. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02524 


REVIEW  OF  ADVANCES  IN  RISK  AND  RELI- 
ABILITY ANALYSIS  FOR  HYDRAULIC 
STRUCTURES. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  2E 
W90-02526 


CORPS  OF  ENGINEERS  PROCEDURES  FOR 
EVALUATING  AND  MODIFYING  EXISTING 
DAMS  TO  SAFELY  ACCOMMODATE  THE 
CURRENT  INFLOW  DESIGN  FLOOD. 

Corps  of  Engineers,  Washington,  DC.  Hydraulics 
and  Hydrology  Branch. 
R.  G.  Huffman. 

IN:  Application  of  Frequency  and  Risk  in  Water 
Resources:  Proceedings  of  the  International  Sym- 
posium on  Flood  Frequency  and  Risk  Analyses 
14-17  May  1986,  Louisiana  State  University,  Baton 
Rouge,  U.S.A.  D.  Reidel  Publishing  Company 
Boston,  MA.  1987.  p  405-409. 

Descriptors:  'Design  floods,  'Dam  design,  'Dams, 
'Safety,  'Economic  aspects,  Hydrology,  Flood 
control,  Flood  frequency,  Policy  making. 

It  is  the  Corps  practice  to  design  dams  above 
populated  areas  to  safely  accommodate  the  largest 
flood  considered  physically  possible.  This  magni- 
tude of  flood  is  referred  to  as  the  Probable  Maxi- 
mum Flood  (PMF).  The  Corps  existing  dams  are 
being  evaluated  to  determine  how  safely  they 
could  accommodate  inflow  floods  up  to  a  PMF 
developed  in  accordance  with  todays  standards.  If 
it  is  found  that  failure  of  a  dam  could  endanger 
peoples'  lives,  a  modification  of  the  dam  would 
developed  that  would  remove  the  threat  to  human 
life.  Alternatives  will  be  studied  to  determine  the 
least  costly  modification  that  will  meet  the  require- 
ment, not  to  endanger  lives.  Economic  analysis, 
that  is  comparing  average  annual  benefits  to  aver- 
age annual  cost,  will  not  be  used  as  a  basis  for 
selecting  the  dam  modification.  The  objective  of 
economic  analysis  is  to  maximize  net  benefits,  to 
make  the  very  best  decision.  In  the  case  of  dam 
safety,  the  best  decision  is  not  possible  and  a  more 
appropriate  decision  criterion  is  to  try  to  avoid 
making  bad  decisions.  Designing  a  dam  so  that  it 
will  not  endanger  lives  in  the  event  a  large  flood 
up  to  the  PMF  magnitude  should  occur  is  such  a 
decision  criteria.   (See  also  W90-02507)  (Stoehr- 

W90-02537 


BUREAU  OF  RECLAMATION  USE  OF  RISK 
ANALYSIS. 


Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7C 

W90-02538 


TVA  PRACTICE  IN  FLOOD  FREQUENCY  AND 
RISK  ANALYSIS. 

Tennessee    Valley    Authority,    Knoxville.    Flood 

Protection  Branch. 

For  primary  bibliographic  entry  see  Field  2E 

W90-02539 


SOME  REMARKS  ON  PRACTICE  OF  FLOOD 
FREQUENCY  AND  RISK  ANALYSIS  BY  THE 
FEDERAL  ENERGY  REGULATORY  COMMIS- 

Federal  Energy  Regulatory  Commission,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  2E 
W90-02544 


8B.  Hydraulics 

NUMERICAL     ANALYSIS     OF    THE     RESO- 
NANCE    POSSIBILITIES     OF     A     HARBOR 
BASIN    OF   VARIABLE    DEPTH    (UNE    ANA- 
LYSE NUMERIQUE  DES  POSSIBILITIES  DE 
RESONANCE  D'UN  BASSIN  PORTUAIRE  DE 
PROFONDEUR  VARIABLE). 
Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 
Civil  Engineering. 
N.  Serhir-Taleb,  and  C.  Marche. 
Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  16,  No.  4,  p  467-476,  August  1989.  12  fia   2 
tab,  6  ref.  s' 

Descriptors:  'Waves,  'Hydraulics,  'Harbors, 
'Model  studies,  'Resonance,  Water  depth,  Numer- 
ical analysis. 

Creating,  enlarging  and  excavating  a  harbor  can 
modify  the  dynamic  response  of  the  basin.  A  verifi- 
cation of  the  resonance  modes  is  common  practice 
before  undertaking  such  work.  This  can  be  done 
numerically  if  the  necessary  assumptions  are  verifi- 
able. It  can  be  done  on  a  small-scale  model  if  the 
basin  has  an  irregular  shape  or  if  the  depth  varies 
from  one  area  to  the  other.  A  computer-pro- 
grammed analytical  method  of  resonance  modes  is 
presented.  It  is  derived  from  the  direct  measure 
principle  of  successive  oscillation  superposition 
used  in  the  laboratory.  Validation  is  obtained  by 
applying  the  method  to  existing  theoretical  solu- 
tions and  to  the  analysis  of  a  small  creek  of  the 
Gaspe  Peninsula  where  the  importance  of  refrac- 
tion in  the  analytical  results  is  demonstrated.  (Au- 
thor's abstract) 
W90-01981 


KINZUA  DAM,  ALLEGHENY  RIVER,  PENN- 
SYLVANIA AND  NEW  YORK:  HYDRAULIC 
MODEL  INVESTIGATION. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
W.  B.  Fenwick. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  As  ADA2 12430. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-89-17,  August  1989.  Final 
Report.  5p,  5  fig,  4  tab,  17  photos,  5  plates,  append. 

Descriptors:  'Dam  design,  'Sediment  control, 
'Hydraulic  models,  'Pennsylvania,  New  York,  Al- 
legheny River,  Hydraulic  structures,  Kinzua  Dam, 
Model  studies,  Erosion,  Stilling  basins.  Sluice 
gates,  Spillways. 

A  hydraulic  model  of  Kinzua  Dam,  Pennsylvania, 
was  used  to  evaluate  various  methods  of  prevent- 
ing riverbed  material  from  entering  the  stilling 
basin  and  causing  erosion  problems.  Major  spill- 
way rehabilitation  projects  required  in  1973  and 
again  1983  prompted  this  study.  Adversre  currents 
(return  eddies)  have  brought  bed  material  back 
into  the  basin  and  eroded  holes  up  to  25  ft  in 
diameter  and  42  in.  deep  in  the  concrete.  Various 
sluice  operational  modes  were  evaluated  along 
with  structural  modifications  such  as  debris  traps 
and  sloping  and  sills.  The  discharge  ends  of  the 
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upper  sluices  were  modified  in  several  ways  in  an 
attempt  to  eliminate  the  circular  current  patterns  in 
the  stilling  basin.  The  model  was  also  used  to 
confirm  satisfactory  performance  of  the  spillway 
and  stilling  basin  during  passage  of  the  design 
flood.  A  rock  trap  selected  as  the  final  design  was 
constructed  in  the  prototype  in  the  fall  of  1983  and 
has  been  most  effective  in  keeping  material  out  of 
the  basin  to  date.  Strict  adherence  to  the  sluice 
gate  operating  schedule  has  been  enforced  and  has 
also  contributed  to  the  success  of  the  final  solution. 
(Lantz-PTT) 
W90-02292 


RECENT  ADVANCES  IN  HYDRAULIC  PHYSI- 
CAL MODELLING. 

Kluwer  Academic  Publishers,  Dordrecht,  The 
Netherlands.  Series  E:  Applied  Sciences-Volume 
165,  1989.  627p.  Edited  by  Rui  Martins. 

Descriptors:  *Oil  dispersants,  *Dispersants,  'Hy- 
draulics, 'Physical  models,  'Hydraulic  models, 
'Model  studies,  Rivers,  Hydraulic  structures, 
Physical  properties,  Density. 

Physical  models  in  hydraulics  continue  to  be  de- 
veloped: more  precise  use  of  similitude  criteria, 
better  knowledge  of  scale  effects,  new  and  more 
complex  types  of  model,  use  of  various  artifices, 
more  adequate  instrumentation,  automation  of  the 
operation  of  models-all  these  point  to  that  devel- 
opment. The  NATO  Advanced  Study  Institute  on 
Recent  Advances  in  Hydraulic  Physical  Model- 
ling, which  took  place  on  the  premises  of  the 
Laboratorio  Nacional  de  Engenharia  Civil 
(LNEC)  in  Lisbon,  Portugal,  from  4th  to  15th  July 
1988,  was  an  evaluation  and  discussion  of  the  cur- 
rent situation  with  respect  to  physical  models  in 
hydraulics.  This  book  is  the  main  output  from  the 
study  institute,  and  is  divided  into  1 1  chapters 
corresponding  to  28  lectures  that  cover  five  areas: 
fundamentals  of  physical  modeling,  river  models, 
hydraulics  of  structures,  maritime  hydraulics  and 
density  models.  (See  W90-02359  thru  W90-02367) 
(Lantz-PTT) 
W90-02358 


FUNDAMENTALS  OF  HYDRAULIC  PHYSI- 
CAL MODELLING. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 
Engineering. 
M.  S.  Yalin. 

IN:  Recent  Advances  in  Hydraulic  Physical  Mod- 
elling. Kluwer  Academic  Publishers,  Dordrecht, 
The  Netherlands.  Series  E:  Applied  Sciences- 
Volume  165,  1989.  p  1-37,  5  fig,  12  ref,  2  append. 

Descriptors:  'Model  studies,  'Oil  dispersants, 
'Dispersants,  'Hydraulics,  'Physical  models,  'Hy- 
draulic models,  Physical  properties,  Mathematical 
studies,  Dimensional  analysis. 

A  physical  model  is  a  precision  device  used  in 
order  to  predict  the  behavior  of  a  physical  phe- 
nomenon. A  model  can  be  regarded  as  reliable 
only  if  it  is  designed  correctly.  A  small-scale  repro- 
duction of  a  physical  phenomenon  can  be  a  valid 
model  if  its  pertinent  quantitative  characteristics 
are  related  to  their  counterparts  in  the  actual  phe- 
nomenon (in  the  prototype)  by  certain  constant 
proportions  which  satisfy  certain  definitive  condi- 
tions. These  constant  proportions  are  referred  to  as 
scales,  the  conditions  satisfied  by  the  scale  being 
criteria  of  similarity.  Previously,  the  criteria  of 
similarity  were  derived  from  mathematical  rela- 
tions (usually  the  differential  equations)  describing 
the  nature  of  the  phenomenon  under  investigation. 
Information  on  the  contemporary  approach  to 
physical  modeling,  which  rests  on  the  dimensional 
method  is  presented.  This  method  supplies  criteria 
of  similarity  from  the  dimensional  study  of  the 
pertinent  characteristics  themselves  (and  not  from 
mathematical  descriptions  of  the  phenomenon). 
Accordingly,  the  criteria  of  similarity  are  obtained 
without  undergoing  any  risk  of  possible  misinter- 
pretations (which  may  be  inherent  in  mathematical 
formulations).  Another  advantage  of  the  approach 
is  the  determination  of  the  model  scales  does  not 
depend  on  the  nature  of  the  protype  (the  magni- 
tude of  its  flow  depth,  flow  rate,  slope,  etc.).  (See 
also  W90-02358)  (Lantz-PTT) 


W90-02359 


RIVER  MODELS. 

Laboratoire      National      d'Hydraulique,      Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02360 


MODELS  FOR  STUDY  OF  THE  DYNAMIC  BE- 
HAVIOUR OF  STRUCTURES  IN  FLOW  AND 
WAVES. 

Waterloopkundig     Lab.     te     Delft,     Emmeloord 
(Netherlands).  De  Voorst  Lab. 
P.  A.  Kolkman. 

IN:  Recent  Advances  in  Hydraulic  Physical  Mod- 
elling. Kluwer  Academic  Publishers,  Dordrecht, 
The  Netherlands.  Series  E:  Applied  Sciences- 
Volume  165,  1989.  p  65-142,  37  fig,  1  tab,  12  ref,  13 
append. 

Descriptors:  'Oil  dispersants,  'Dispersants,  'Hy- 
draulics, 'Physical  models,  'Hydraulic  models, 
Mathematical  studies,  Elastic  properties,  Flow  pro- 
files, Vibrations,  Flow  pattern. 

Before  flow-induced  vibrations  and  response  to 
hydrodynamic  action  can  be  determined  the  fol- 
lowing differentiation  (in  the  order  of  increasing 
level  of  danger)  must  be  made:  (1)  the  passive 
response  to  excitation  by  waves  or  turbulence;  (2) 
body-controlled  excitation,  where  initially  unstable 
flow  phenomena  can  be  amplified  by  body  vibra- 
tion, or  where  vibration  of  the  body  synchronizes 
the  random  turbulence  excitation  acting  on  differ- 
ent parts;  and  (3)  self-excitation  or  negative  damp- 
ing, where  the  dynamic  flow  excitation  is  purely 
induced  by  the  body  vibration  itself  (feedback). 
Remedies  for  flow-induced  vibrations  may  consist 
of  reshaping  the  structure  (e.g.  to  stabilize  the  flow 
pattern  by  fixation  of  the  flow  separation  and/or 
the  flow  reattachment  point,  to  shift  the  excitation 
frequency,  or  to  disturb  the  regularity  of  vortex 
shedding),  in  increasing  the  rigidity  (which  reduces 
initial  deflections  and  the  possibility  of  self-excita- 
tion and  which  also  results  in  a  shift  of  the  reso- 
nance frequency),  and  in  the  application  of  me- 
chanical damping.  These  remedies  are  expanded 
upon  and  mathematically  analyzed  by  means  of: 
the  response  calculation  at  random  excitation;  the 
introduction  to  added  mass,  added  damping,  added 
rigidity  and  self-excitation;  models  with  elastic  sim- 
ilarity for  the  investigation  of  hydraulic  structures; 
and  the  use  (application  and  limitations)  of  physical 
models  in  vibration  research.  Twelve  case  studies 
are  appended  to  this  paper  as  examples  of  gate 
vibration  in  prototypes  and  models.  (See  also  W90- 
02358)  (Lantz-PTT) 
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MODELS  FOR  STUDY  OF  THE  HYDRODY- 
NAMIC ACTIONS  ON  HYDRAULIC  STRUC- 
TURES. 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 
(Portugal). 
C.  M.  Ramos. 
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In  the  conception  of  dams  and  appurtenant  works, 
especially  when  they  create  high  heads  and/or  are 
located  in  rivers  with  large  discharges  the  correct 
design  of  spillways  is  of  special  importance.  For 
this  design,  the  evaluation  of  hydrodynamic  ac- 
tions on  the  structural  elements  of  the  stilling 
basins,  due  to  the  pressure  field  induced  by  the 
macroturbulence  of  the  flow,  is  one  of  the  funda- 
mental aspects  in  the  analysis  of  their  stability. 
According  to  previous  reports,  about  5%  of  the 
total  number  of  cases  of  deterioration  observed  in 
appurtenant  works  of  dams  were  due  to  turbu- 
lence. To  illustrate  the  importance  of  the  problem 


of  hydrodynamic  actions  on  hydraulic  structures, 
some  examples  are  given  of  cases  of  deterioration 
observed  on  stilling  basins  of  spillways  of  various 
dams-the  stilling  basins  of  the  Netzahualcoyotl 
(Malpaso)  Dam.  in  Mexico,  Bhakra  Dam,  in  India, 
Bratsk,  Boutcharninsk,  Pavlovsk,  Krasnoiarsk  and 
Sayano-Sushenskoe  Darns,  in  USSR.  larbela 
Dam,  in  Pakistan,  and  Pit  6  and  Pit  7,  in  USA. 
Among  these  cases,  special  attention  is  given  to  the 
damage  observed  in  Netzahualcoyotl  Dam  stilling 
basin,  100  m  long,  50  m  wide  and  26  m  deep, 
designed  for  a  maximum  head  of  118  m  This 
stilling  basin  was  protected  with  concrete  floor 
slabs  12mX12mX2m,  that  weighed  7,000  kN, 
anchored  with  twelve  1-1/4  in  steel  bars  The 
spillway  was  designed  for  a  discharge  of  1 1,000  cu 
m/sec.  However,  after  a  discharge  of  3,000  cu  m/ 
sec  that  occurred  during  two  weeks,  major  damage 
was  reported.  After  inspection  it  was  observed  that 
many  of  the  central  slabs  had  been  completely 
removed.  The  anchorage  showed  signs  of  tension 
failure,  and  the  foundation  rock  presented  erosion 
down  to  a  depth  of  6  m  below  its  original  level. 
Physical  model  studies  showed  that  slabs  could  be 
lifted  vertically  as  a  consequence  of  differential 
pressure  fluctuations  between  the  upper  and  lower 
surfaces  of  these  structural  elements  (See  also 
W90-02358)  (Lantz-PTT) 
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The  term  'density  model'  is  defined  as  a  model  of 
fluid  motions  in  a  gravitational  field  in  which  the 
variations  of  density  within  the  field  originate  or 
influence  the  flow  field.  Strictly  speaking,  this  ap- 
plies to  all  free  surface  fluid  motions,  but  in  this 
case  the  emphasis  is  on  motion  involving  fluid 
masses  of  the  same  state,  and  with  relatively  small 
density  differences.  A  relatively  simple  model 
study  of  a  thermal  discharge  into  a  stagnant  river 
was  performed.  Since  all  three  processes,  jet 
mixing,  stratified  flow  and  surface  heat  loss,  were 
important,  it  was  not  possible  to  accurately  simu- 
late the  prototype  behavior.  However,  the  density 
model  employed  was  sufficient  to  demonstrate  that 
the  concept  of  a  low  velocity  discharge,  angled 
downstream,  and  an  upstream  skimmer  wall  intake, 
was  workable.  Using  the  appropriate  scaling  laws 
for  surface  heat  loss,  corrections  to  the  model 
measurements  of  recirculation  were  possible,  al- 
lowing a  reasonable  estimate  of  prototype  recircu- 
lation to  be  made.  (See  also  W90-02358)  (Lantz- 
PTT) 
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The  solution  of  engineering  or  scientific  problems 
by  modeling  has  been  practiced  since  the  early 
days  of  engineering.  Fundamental  to  all  analog  and 
numerical  simulation  techniques  are  the  mathemat- 
ical formulations  of  the  problem.  Most  engineers, 
who  have  been  exposed  to  both  the  scaled  physical 
model  and  the  mathematical  model  techniques, 
know  fully  well  that  there  are  limitations  associat- 
ed with  each  of  them.  When  a  physical  model  is 
planned,  one  is  always  faced  with  the  choice  of  a 
suitable  scale  factor.  In  most  cases,  the  scale  factor 
will  have  to  be  a  compromise  between  the  avail- 
able floor  space  in  the  laboratory,  the  area  to  be 
reproduced  and  undesirable  scale  effects.  The 
hybrid  model  combines  both  physical  and  mathe- 
matical modelling,  and  attempts  to  use  the  advan- 
tages of  both  methods,  giving  the  model  engineer 
greater  freedom  in  choosing  a  scale  factor  for 
physical  model.  The  concept  and  principles  of  the 
real-time  hybrid  model  are  described  with  particu- 
lars emphasis  on  requirements,  limitations,  and 
characteristics  of  an  example  hybrid  model  of  a 
simple  tidal  estuary  situation  in  which  the  up- 
stream portion  is  a  physical  model  and  an  adjacent 
downstream  portion  is  a  one-dimensional  mathe- 
matical model.  Problems  associated  with  hybrid 
models  are:  (1)  Start  up  problems;  it  may  take  a 
tidal  cycle  or  two  before  the  model  has  settled 
down;  (2)  Cross-mode  instabilities;  this  can  be 
overcome  by  mechanical  or  digital  filtering;  and 
(3)  The  effects  of  an  uncalibrated  tidal  gauge  or 
pump  system;  careful  choice  of  instrumentation 
and  accurate  calibration  are  the  answer.  (See  also 
W90-02358)  (Lantz-PTT) 
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^  considerable  amount  of  research  has  been  con- 
lucted  in  recent  years  within  the  field  of  rubble- 
nound  breakwaters  due  to  the  many  and  costly 
pplications  of  rubble  mound  breakwaters  and  the 
onsiderable  number  of  failures  and  severe 
lamage.  Waves  breaking  on  a  slope  involve  non- 
tationary  velocity  and  acceleration  fields  during 
un-up  and  run-down.  On  a  rubble-mound  struc- 
ure  the  process  is  further  complicated  by  the  fact 
hat  rubble-mound  breakwaters  are  permeable 
tructures  with  water  reservoir  capacity  and  high 
nergy  absorption.  For  rubble-mound  breakwaters, 
vertopping  is  an  important  design  element  and 
lodel  results  introducing  different  means  to 
sduce  overtopping  are  presented.  For  important 
lanne  projects  caisson/composite  breakwaters 
ave  for  many  years  been  an  alternative  to  rubble- 
lound  type  breakwaters.  However,  in  recent 
ears,  not  many  caisson  breakwaters  are  construct- 
d  and  consequently  the  technology  has  not  re- 
ently  developed  significantly  as  for  rubble-mound 
reakwaters.  The  effect  wave  forces  have  on  cais- 
sn  breakwaters  is  documented  by  results  from 
radical  applications  with  particular  focus  placed 
n  the  determination  of  design  loads  based  on 
lodel  test  results.  In  addition  to  the  overall  wave 
>rces,  local  wave  forces  may  be  of  importance 
id  be  affected  by  the  geometry  of  a  protruding 
arapet  which  is  a  structural  element  often  intro- 
iiced  in  an  attempt  to  reduce  overtopping.  (See 
so  W90-02358)  (Lantz-PTT) 
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Construction  along  the  coastline,  for  harbors  and 
waterways,  or  for  the  mitigation  of  beach  erosion, 
requires  a  proper  understanding  of  the  interaction 
of  the  structure  with  the  shoreline.  State-of-the-art 
coastal  engineering  numerical  models  are  good  for 
nonlinear  water  waves  at  a  fixed  location  on  a  flat 
bottom.  There  are  two  types  of  physical  models 
that  are  carried  out  in  coastal  engineering.  The 
first  is  the  model  to  verify  the  predictions  of  other 
models.  These  physical  models  may  have  no  rela- 
tionship to  a  prototype  and  in  fact  may  not  corre- 
spond to  anything  in  the  real  world;  however,  they 
do  provide  a  (often  a  simple)  test  case  for  a  numeri- 
cal model.  The  second  type  of  physical  model  is 
the  prediction  of  prototype  behavior.   This  is  a 
more  difficult  model  due  to  the  problems  of  scal- 
ing. While  large  tidal  models  exist  to  study  the 
hydrodynamics  of  bays  and  estuaries  and  numerous 
models  have  been  developed  to  study  the  wave 
environment   in  harbors,   far  fewer  models  have 
been  built  of  prototype  shoreline  conditions,  large- 
ly due  to  the  problems  with  scaling  of  littoral 
processes.  There  is  no  one  correct  scaling  relation- 
ships, and  modeling  is  still  an  art.  A  review  is 
presented  of  coastal  processes  to  provide  a  back- 
ground to  coastal  modeling.  Other  topics  reviewed 
include:  modelling  facilities,  hydrodynamic  physi- 
cal models,  and  littoral  process  models.  In  order  to 
test  a  model  that  simulates  prototype  conditions,  it 
is  necessary  to  obtain  a  considerable  amount  of 
data  about  the  prototype,  including  bathymetric 
surveys  (over  a  long  period   of  time),   sediment 
sizes,  sediment  transport  rates,  and  wave  climates. 
These  data  are  necessary  for  the  initial  verification 
of  the  model,   which   is   crucial   to   evaluate   the 
ability  of  the  chosen  model  law.  (See  also  W90- 
02358)  (Lantz-PTT) 
W90-02367 


SEWERAGE    SYSTEMS:    OVERFLOW    PROB- 
LEMS AND  RENOVATION  METHODS. 

Plancenter  Ltd.,  Finland. 

For   primary   bibliographic   entry   see   Field   5D 

W90-02414 
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Hydraulic  Machinery — Group  8C 

The  first  evidence  of  cavitation  in  a  Francis  unit 
usually  appears  on  the  underside  of  the  blades,  near 
the  trailing  edge.  This  area  is  at  a  distance  of  about 
d/4  below  the  centerline,  where  d  is  the  turbine 
throat  diameter,  and  casing  centerline  is  the  com- 
monly used  reference  level  for  unit  setting  with 
respect  to  tailwater.  Since  the  turbine  cost  is  pro- 
portional to  the  throat  diameter  raised  to  the 
power  2.5  (for  small  changes  in  diameter)  and  since 
the  generator  cost  decreases  by  about  6-8%  for 
every  10%  increase  in  speed,  there  is  a  major 
incentive  to  use  ever  higher  specific  speeds.  How- 
ever, the  negative  aspects  must  also  be  included  in 
the  assessment,  and  these  are:  additional  foundation 
excavation;  extra  dewatering  costs;  higher  cost 
draft  tube  gates;  possibly  a  longer  generator  shaft; 
a  higher  crane  rail;  additional  superstructure  steel 
and  siding  costs  for  the  higher  crane;  more  leakage 
at  the  shaft  gland  seal;  a  higher  risk  of  water 
contaminating  the  turbine  bearing  oil;  and  addi- 
tional difficulty  in  aerating  the  turbine  during  part- 
load  operation.  The  methodologies  outlined  pro- 
vide an  alternative  method  for  determining  the 
turbine  setting,  and  also  a  method  of  comparing 
proposals  which  include  turbines  with  differing 
throat  diameters;  throat  diameter  is  important, 
since  setting  is  a  function  of  velocity  squared,  a  2% 
change  in  throat  diameter  produces  an  8%  change 
in  the  velocity  head.  (White-Reimer-PTT) 
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In  the  Dishan  siphon-type  power  conduit  system 
(spc  system)  plant  each  unit  could  be  started  by 
self-priming  which  has  the  advantage  of  conven- 
ience, timesaving,  and  conservation  of  electricity. 
The  main  disadvantage  of  the  spc  systems  is  that 
their  application  range  is  limited  to  diversion-type 
plants  or  reservoir  plants  of  which  the  fluctuation 
of  headrace  level  is  less  than  4  or  5m.  From  the 
viewpoint  of  hydraulic  efficiency,  the  configura- 
tion of  a  siphon  intake  should  observe  the  same 
principle  as  that  of  a  gated  intake:  to  reduce  the 
head  loss  to  a  minimum.  The  minimum  water  level 
is  generally  determined  by  the  plant  operation  and 
the  maximum  water  level  should  be  lower  than  the 
elevation  of  the  crest  of  the  siphon.  The  submer- 
gence depth  should  be  determined  on  a  reasonably 
conservative  basis  although  smaller  submergence 
could  save  some  construction  costs.  Other  aspects 
of  the  spc  system  described  include:  (1)  priming  by 
gates  or  stoplogs  on  a  side  spillway;  (2)  injector- 
piping  system;  (3)  container-type  primer;  (4)  self- 
priming;  (5)  waterhammer,  speed  regulation  and 
runaway;  (6)  design  vacuum  and  range  of  siphon 
intakes;  and  (7)  specific  case  studies  in  China. 
(White-Reimer-PTT) 
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The  second  major  pumped-storage  plant  operated 
by  the  South  African  national  utility  ESKOM  re- 
cently began  operation.  The  Palmiet  scheme  oper- 
ates between  two  artificial  reservoirs  some  2.2  km 
apart,  and  with  an  average  difference  in  elevation 
of  approximately  280  m.  It  is  a  400  Mw  facility, 
which  has  a  weekly  operating  cycle  for  peak 
power  production,  and  a  secondary  role  of  water 
transfer  to  the  Steenbras  river  catchment  area. 
During  the  scheme's  weekly  operating  cycle,  the 
rated  output  of  400  Mw  can  be  generated  for  up  to 
10  h  each  day  from  Monday  to  Friday.  Every 
night,  part  of  the  water  used  for  generation  is  to  be 
pumped  back,  resulting  in  a  gradual  emptying  of 
the  upper  reservoir.  When  completely  empty,  the 
upper  reservoir  will  be  refilled  by  a  long  period  or 
periods  of  pumping  during  the  weekend,  extending 
in  total  over  approximately  33  h.  Components  of 
the  system  include  the  Rockview  upper  reservoir, 
the  Kogelberg  lower  reservoir,  waterways  extend- 
ing between  the  upper  and  lower  reservoirs  over  a 
horizontal  distance  of  approximately  2.1  km,  a 
headrace  intake  structure  and  conduit,  a  surge 
tank,  a  pressure  shaft  and  tunnel,  a  penstock,  and 
tailrace  tunnels  and  outfall  structure.  The  power- 
house complex  consists  of  machine-hall  and  service 
shafts,  a  control  room,  and  the  machine-hall  sur- 
face building,  with  switchgear  and  administration 
annexes.  The  Palmiet  scheme  has  a  number  of 
special  operating  advantages.  Features  such  as 
starting  and  load  acceptance  within  approximately 
2  min  as  well  as  the  possibility  of  remote  control 
from  the  National  Control  Centre,  are  particularly 
valuable.  (Ence-PTT) 
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International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.   9  p  45-49,   September 
1989.  2  fig. 

Descriptors:  'Siphons,  'Turbines,  'Hydraulic  tur- 
bines, 'Concrete  dams,  'Hydroelectric  power, 
'Siphon  turbines,  'Water  resources  development, 
'Rural  areas,  'Developing  countries,  Dam  effects, 
Hydraulic  design,  Tunnel  construction,  Costs, 
Maintenance,   Environmental   protection,   France. 

Modern  engineering  and  project  management  tech- 
niques, giving  optimum  low-head  generation  eco- 
nomics, are  being  utilized  in  a  new  hydropower 
station  in  Brittany,  France.  This  demonstration 
siphon  plant  will  be  opened  to  visitors  beginning 
the  summer  of  1989,  and  is  of  particular  interest  for 
rural  areas  and  developing  countries.  The  siphon 
turbine  concept  is  particularly  suitable  for  areas 
where  run-of-river  plants  can  harness  rivers  having 
wide  seasonal  variations.  It  is  suitable  for  heads  of 
between  1  and  4.5  m.  The  siphon  water  passage  is 
primed  using  a  vacuum;  when  generation  is  no 
longer  required,  air-break  valves  stop  the  flow. 
The  concept  offers  the  advantage,  apart  from  a 
cost  gain  over  other  low-head  units  (such  as  pit  or 
bulb  units),  of  keeping  the  electromechanical 
equipment  above  the  tailwater  level.  This  enables 
easy  access  for  maintenance.  Other  interesting  fea- 
tures for  regions  where  environmental  aspects  are 
important  are  the  small  disturbance  and  impact  on 
the  surroundings,  the  relatively  small  excavation 
required  for  the  installation,  and  the  usual  ecologi- 
cal advantage  of  Kaplan  turbines  over  other  types 
for  fish  protection.  The  future  potential  of  the 
siphon  technique  can  already  be  seen;  during  a 
recent  project  bid,  three  siphon  units  were  seen  to 


be  about  30  percent  cheaper  (on  first  electrome- 
chanical price  comparison)  than  two  right-angled 
drive  units  of  equivalent  installed  capacity.  (Ence- 
PTT) 
W90-02I29 


8D.  Soil  Mechanics 


PANGNIRTUNG  WATER  RESERVOIR:  GEO- 
TECHNICAL  ASPECTS. 

Thurber  Consultants  Ltd.,  Calgary  (Alberta). 
L.  B.  Smith,  W  G.  Notenboom,  M.  Campbell,  C. 
Cheema,  and  T.  Smyth. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
26,  No.  3,  p  335-347.  August   1989.   16  fig,  2  ref. 

Descriptors:  'Reservoir  construction,  'Canada, 
'Geophysics,  Excavation,  Thawing,  Sand,  Till, 
Drill  holes,  Permafrost,  Canada. 

The  geotechnical  aspects  associated  with  the 
design  and  construction  of  an  earthworks  water 
reservoir  excavated  in  ice-rich  permafrost  in  the 
community  of  Pangnirtung,  N.W.T.  are  presented. 
The  reservoir  was  constructed  by  blasting,  exca- 
vating, and  using  frozen  silty  sand  to  form  reser- 
voir berms  during  the  winter.  The  work  involved 
the  excavation  of  about  140,000  cu  m  of  material. 
An  air-track  drill  proved  useful  in  this  remote  area 
because  it  permits  a  large  number  of  test  holes  to 
be  made  through  most  types  of  frozen  ground  in  a 
short  period  of  time.  However,  since  the  drill  holes 
are  encased,  it  was  difficult  to  evaluate  the  proper- 
ties and  strength  of  the  frozen  soils.  Therefore,  a 
thorough  understanding  of  the  geology  of  the  site 
is  necessary.  The  silty  sand  till  at  this  site  was 
generally  thaw  stable  and  trafficable  during  the 
first  thaw  season,  since  the  material  drained  faster 
than  it  thawed;  however,  this  behavior  may  not 
occur  in  ice-rich  clayey  soils.  The  successful  exca- 
vation of  the  Pangnirtung  reservoir  demonstrates 
that  deep  excavations  in  ice-rich  permafrost  are 
practical  and  cost  effective.  While  it  proved  possi- 
ble to  excavate  the  lower,  ice-poor  material  pro- 
gressively as  it  thawed  fewer  construction  difficul- 
ties would  have  been  encountered  if  the  excavation 
had  been  carried  to  its  full  depth  by  blasting  during 
the  winter.  (Author's  abstract) 
W90-01959 


MODELING  SOIL  SEAL  AS  A  NONUNIFORM 
LAYER. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For   primary   bibliographic   entry   see   Field   2G. 

W9O-02I88 


8E.  Rock  Mechanics  and 
Geology 


RESEARCH  ON  RESERVOIR  INDUCED  SEIS- 
MICITY. 

Retom  Geo-Research  and  Engineering,  Inc.,  Cal- 
gary (Alberta). 
T.  Vladut. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.   8,  p  30,  August   1989. 

Descriptors:  'Seismic  properties,  'Dam  stability, 
'Dam  design,  'Reservoirs,  Earthquakes,  Seismic 
waves,  Model  studies,  Reservoir  construction,  Res- 
ervoir design,  Mitigation  measures.  Stress  path  as- 
sessment. 

Reservoir  induced  seismicity  (RIS)  is  recognized 
as  a  significant  environmental  issue,  related  to  dam 
safety  and  important  to  take  into  account  in  the 
design  of  large  dams.  A  risk  prediction  model  has 
been  derived  that  is  based  on  a  relatively  good 
correlation  of  field  data  for  20  reservoirs  which 
were  thought  to  have  induced  seismic  activity. 
The  first  confirmation  of  the  predicted  seismic 
behavior  was  obtained  for  the  La  Grande  river 
reservoir,  which  allowed  for  a  detailed  analysis  of 
the  model's  potential  to  be  carried  out.  The  im- 
pounding process  implies  a  continuous  sequence  of 
modifications  to  the  shape  of  the  storage,  and  in 
particular  for  each  increase  in  depth,  a  different 


stress  condition  develops  The  impounding  thus 
corresponds  to  a  continuous  stress  modification 
and  an  associated  stress  path  could  be  identified  on 
the  risk  identification  diagram  'I  he  increased 
awareness  of  the  risk  of  RIS  in  the  last  decade  has 
led  to  ','ime  mitigation  measures,  such  as  slower 
rates  of  impounding.  In  particularly  risk-prone 
areas,  a  specific  impounding  rate  may  be  called  for 
in  the  design.  The  design  specification  will  take 
into  account  the  stress  path  assessment  method 
(White-Reimer-PTT) 
W90-02039 


RESEARCH  ON  HYDROGEOLOGY  IN  KARST 
REGIONS  OF  CHINA. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geolo- 
gy 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02445 


ENVIRONMENTAL  AND  ENGINEERING  EF- 
FECTS OF  SINKHOLES--THE  PROCESSES 
BEHIND  THE  PROBLEMS. 

Florida  Sinkhole  Research  Inst.,  Orlando. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02447 


KARST  ENVIRONMENTAL  SYSTEM. 

Institute  of  Karst  Geology,  Guihn  (China) 
For  primary  bibliographic  entry  see  Field  2F 
W90-02448 


KARST  HYDROGEOLOGY  OF  THE  STRIKE- 
SLIP  FAULT  OF  THE  MOUNT  ALBERT 
(SWISS  JURA). 

Liege  Univ.  (Belgium).  Labs,  de  Geologie  de  l'ln- 
genieur,  d'Hydrogeologie. 
P.  Meus. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Vol.  1.  International  Association  of 
Hydrological  Sciences  Press,  Institute  of  Hydrolo- 
gy, Wallingford,  Oxfordshire,  UK.  1988.  p  353- 
358.  4  fig,  4  ref. 

Descriptors:  'Geohydrology,  'Switzerland,  'Karst 
hydrology,  'Aquifers,  'Hydrodynamics,  Dye  re- 
leases, Springs,  Water  chemistry. 

Mount  Aubert,  Switzerland,  is  the  southernmost 
asymmetric  anticline  of  the  Jura  range,  bordering 
the  lake  of  Neuchatel  directly  on  the  north.  Karsti- 
fied  Jurassic  and  cretaceous  limestones  of  the  fold 
are  disturbed  by  an  important  oblique  strike-slip 
fault.  It  allows  exchanges  between  aquifers 
through  several  series  of  impervious  marls.  More- 
over, high  performance,  especially  near  the  dislo- 
cation, account  for  a  well  structured  karstic  drain- 
age. The  Raisse  spring  and  its  overflow,  the  Dia 
spring,  are  the  main  discharges  at  the  end  of  the 
fault.  Several  methods  have  been  used  to  deter- 
mine the  features  of  karstic  flows  in  relation  with 
this  structure.  The  fault  behaves  like  a  drain,  as 
shown  by  underground  water  tracing,  though  a 
diffluence  can  sometimes  be  observed  during  flood 
events.  The  heterogeneity  of  permeability  and  the 
relation  between  both  springs  are  emphasized  by 
seasonal  and  flood  fluctuations  in  hydrodynamics 
and  hydrochemistry.  (See  also  W90-02444)  (Au- 
thor's abstract) 
W90-02483 


8F.  Concrete 


INTEGRATED  ANALYSIS  OF  DEFORMATION 
SURVEYS  AT  MACTAQUAC. 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 

A.  Chrzanowski,  Y.  Q.  Chen,  J.  M.  Secord,  A. 
Szostak-Chrzanowski,  and  D.  G.  Hayward. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  8,  p  17-22,  August  1989.  6 
fig,  8  ref. 

Descriptors:  'New  Brunswick,  'Dams,  'Canada, 
'Concrete  dams,  'Deformation,  Mactaquac  dam, 
Alkali-aggregate  reaction,  Monitoring,  Dam  fail- 
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ure,  Model  studies,  Performance  evaluation,  Inte- 
grated analysis,  Mathematical  equations. 

Unusual    remedial    measures   have   recently   been 
taken  at  the  Mactaquac  dam  and  associated  struc- 
tures in  Canada  to  relieve  and  control  the  long- 
term  effects  of  alkali-aggregate  reaction  in  the  con- 
crete. To  better  understand  the  mechanism  and 
causes  of  deformation,  and  extensive  monitoring 
scheme  was  developed  which  included  precision 
geodetic  surveys  and  measurements  with  geotech- 
nical  instruments  such  as  multirod  borehole  exten- 
someters,  invar  tape  extensometers,  suspended  and 
inverted  plumblines,  and  various  joint  meters  and 
tell-tales  across  the  joint  openings  and  structural 
cracks.  The  University  of  New  Brunswick  (UNB) 
generalized  method  of  deformation  analysis  was 
then  employed.  The  main  task  of  deformation  anal- 
ysis is  to  obtain  a  displacement   function  which 
characterizes  the  deformation  in  time  and  space. 
Since,   in   practice,   deformation   surveys   involve 
only   discrete    points,    the   displacement    function 
must    be    approximated    through    some    selected 
model  which  fits  observation  data  in  the  best  possi- 
ble way.  In  spite  of  the  complexity  involved  with 
the  various  sources  and  quality  of  data,  the  various 
location  for  observation,  and  behavior  of  the  struc- 
ture, an  integrated  analysis  of  the  deformation  of 
the  powerhouse  was  achieved.  The  UNB  general- 
ized  method,   which   provides   a   unique   tool   to 
describe    mathematically    the    displacement    field 
from  various  types  of  observables,  made  possible 
the  integrated  analysis.  The  displacement  model 
allowed  for  the  derivation  of  the  strain  field  which 
was  essential  for  subsequent  physical  interpretation 
of  the  deformation.  (White-Reimer-PTT) 
W90-02037 


Specialized  Information  Center  Services — Group  10D 


MONOLITH  JOINT  REPAIRS:  CASE  HISTO- 
RIES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
J.  G.  May,  and  J.  E.  McDonald. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA212814. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  REMR-CS-22,  August  1989 
Final  Report.  69p,  58  fig,  1  tab,  30  ref. 

Descriptors:  'Maintenance,  'Concretes,  'Con- 
struction joints,  'Darns,  Locks,  Monolith  joints, 
Epoxy  resins,  Case  studies,  Weathering,  Grouting. 

The  Corps  of  Engineers  currently  operates  and 
maintains  545  dams  and  269  lock  chambers  at  605 
sites.  These  structures  are  routinely  exposed  to 
deleterious  forces,  such  as  impact  and  abrasion 
damage  from  navigation  traffic.  Monolith  joints 
are  the  fourth  most  common  location  for  deficien- 
cies m  dams  and  the  third  for  locks.  A  study  was 
conducted  to  identify  materials  and  techniques 
used  to  repair  deteriorated  monolith  joints,  exclud- 
ing joint  sealant  failures  or  seepage.  A  secondary 
objective  was  the  identification  of  areas  in  which 
further  research  is  needed  to  supplement  existing 
technology.  Spalhng  is  the  most  common  deficien- 
cy for  monolith  joints  in  locks  and  dams  when 
seepage  and  joint  sealant  failure  are  not  consid- 
ered. Spalhng  is  followed  by  distortion  and  crack- 
ing. Although  damage  from  impacts  and  cycles  of 
freezing  and  thawing  are  the  primary  causes  of 
deficiencies  in  the  case  history  repairs,  settlement  is 
the  pnmary  cause  listed  in  the  WES  damage  and 
repair  data  base.  For  dams,  settlement  is  followed 
by  erosion,  temperature,  and  maintenance  faults 
1-or  locks,  settlement  is  followed  by  weathering 
shrinkage,  and  construction  faults.  A  wide  variety 
of  repair  materials  are  available.  Conventional  con- 
crete, fiber-reinforced  concrete,  wet-mix  and  dry- 
mix  shotcrete,  fiber-reinforced  shotcrete,  and 
epoxy  grout  are  some  of  the  materials  that  have 
been  used  in  monolith  joint  repairs.  In  the  selection 
ot  a  repair  material,  several  characteristics  must  be 
considered.  The  repair  material  should  be  compati- 
ble with  the  in  situ  material  with  emphasis  on  the 
coefficient  of  thermal  expansion  and  modulus  of 
elasticity.  It  should  be  strong  and  have  the  ability 
to  resist  damage  from  impact  loads.  The  repair 
material  should  demonstrate  volume  stability 
during  and  after  curing  and  develop  good  bond 
strength.  The  material  must  be  able  to  perform  in 
the    wet    lock-chamber    environment    and    resist 


damage  from  cycles  of  freezing  and  thawing.  Per- 
meability and  thermal  stresses  from  the  hydration 
process  must  also  be  considered,  although  they  are 
not  as  critical  for  a  joint  repair  as  they  are  for  a 
large-scale  overlay.  Finally,  the  economy  of  the 
material  should  be  considered,  both  from  the 
standpoint  of  initial  cost  and  long-term  mainte- 
nance cost.  (Lantz-PTT) 
W90-02290 


8G.  Materials 


PANGNIRTUNG   WATER   RESERVOIR:   GEO- 
TECHNICAL  ASPECTS. 

Thurber  Consultants  Ltd.,  Calgary  (Alberta). 
For   primary   bibliographic   entry   see   Field    8D 
W90-01959 


MONOLITH  JOINT  REPAIRS:  CASE  HISTO- 
RIES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8F 

W90-02290 


DURABILITY  OF  SEWER  PIPES:  A  LITERA- 
TURE STUDY  ON  DETERIORATION  MECHA- 
NISMS (DUURZAAMHEID  RIOOILEIDINGEN 
EEN  LITERATUURSTUDIE  NAAR  AANTAS- 
TINGSMECHANISMEN). 

Commissie  voor  Hydrologisch  Onderzoek  TNO 
The  Hague  (Netherlands). 
R.  B.  Polder. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-188172/ 
GAR.  Price  codes:  E04  in  paper  copy,  A01  in 
microfiche,  1987.  Report-17,  ISBN-90-6743-100-1. 
61p,  73  ref.  English  summary. 

Descriptors:  'Sewers,  'Pipes,  'Concretes,  'Degra- 
dation, 'Literature  review,  'Materials  engineering, 
Chemical  degradation,  Sulfuric  acid,  Anaerobic 
conditions,  Sulfur  bacteria,  Wastewater,  Tempera- 
ture effects,  Sulfides. 

A  survey  of  the  literature  on  degradation  of  sewer 
pipes  showed  that  one  particular  mechanism  is 
dominant  in  the  degradation  of  concrete  sewer 
pipes.  This  mechanism  is  known  as  Biogenic  Sulfu- 
ric Acid  Attack  (BSA).  Under  anaerobic  condi- 
tions sulfate  in  the  sewage  is  reduced  to  sulfide  by 
the  action  of  bacteria.  The  mechanism  of  BSA  has 
been  thoroughly  investigated,  resulting  in  several 
equations  to  predict  the  occurrence  of  attack  and 
its  rate.  Calculations  involve  various  combinations 
of  dimensions  of  the  pipeline,  oxygen  content  and 
demand  of  the  sewage,  temperature,  sewage  flow 
and  alkali  content  of  the  concrete.  The  various 
chemical  methods  of  reducing  sulfide  build  up  are 
judged  very  differently  in  literature  (especially 
with  respect  to  costs).  (Author's  abstract) 
W90-02443 


81.  Fisheries  Engineering 


STREAM        CHANNEL        AND        HABITAT 
CHANGES  DUE  TO  FLOW  AUGMENTATION 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  2J. 


EFFECT  OF  CALCIUM  CONCENTRATION  ON 
THE  TOXICITY  OF  COPPER,  LEAD  AND 
ZINC  TO  YOLK-SAC  FRY  OF  BROWN  TROUT 
SALMO  TRUTTA  L.,  IN  SOFT,  ACID  WATER' 

Nottingham  Univ.  (England).  Dept.  of  Zoology 
For  pnmary  bibliographic  entry  see  Field  5C 
W90-02177 


LIFE  HISTORY,  ECOLOGY  AND  POPULA- 
TION STATUS  OF  MIGRATORY  BULL  TROUT 
(SALVELINUS  CONFLUENTUS)  IN  THE 
FLATHEAD  LAKE  AND  RIVER  SYSTEM 
MONTANA. 

Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 


For  primary  bibliographic  entry  see  Field  2H 
W90-02214 


HABITAT  FEATURES  AND  TROUT  ABUN- 
DANCE RELATIVE  TO  GRADIENT  IN  SOME 
WYOMING  STREAMS. 

Forest   Service,   Fort   Collins,   CO.   Wildlife   and 

Fish  Ecology  Unit. 

For  primary  bibliographic  entry  see  Field  2H 

W90-02215 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


DIRECTORY:      LANDSAT-RELATED      PROD- 
UCTS AND  SERVICES. 

Earth   Observation    Satellite   Co.,   Inc.,    Lanham 

MD. 

For  primary  bibliographic  entry  see  Field  7B 

W90-02297 


INCREASING  AWARENESS  AND  UNDER- 
STANDING  OF  FLOOD  HAZARD  AREAS  AND 
FLOOD  RISKS  THROUGH  PRINTED  MATE- 
RIALS TARGETED  TO  SPECIFIC  INTEREST 
GROUPS. 

Tennessee  Valley  Authority,  Knoxville. 
For  primary  bibliographic  entry  see  Field  6F 
W90-02379 

10D.  Specialized  Information 
Center  Services 

OVERVIEW  OF  THE  TRENDS  AND  FUTURE 
DIRECTION  OF  INFORMATION  TECHNOLO- 
GY IN  THE  WATER  INDUSTRY. 

Water  Research  Centre,  Medmenham  (England) 
M.  J.  Rouse,  and  R.  F.  Cranfield. 
Water  Science  and  Technology  WSTED4    Vol 
21,  No.  10/11,  p  1129-1135,  1989. 

Descriptors:  'Water  treatment,  'Water  manage- 
ment, 'Information  systems,  'Computers,  'Com- 
munications, 'Data  storage  and  retrieval,  Econom- 
ic aspects. 

The  last  ten  years  has  seen  a  dramatic  change  in 
computer    applications    in    the    Water    Industry. 
Where    previously    the    major    applications    and 
access  to  computing  facilities  were  in  the  finance 
departments,  the  introduction  of  the  personal  com- 
puter (PC),  with  its  relatively  cheap  cost,  availabil- 
ity, and  rapid  growth  of  cheap,  commercial  soft- 
ware for  a  wide  range  of  business,  project  planning 
and  design  applications,  has  brought  computeriza- 
tion into  the  general  office  and  design  office.  As 
important  as  the  developments  in  hardware  and 
software  has  been  the  rise  of  digital  communica- 
tions. The  availability  of  high  band  width  commu- 
nications   at    attainable    prices    has    completely 
changed  system  architectures.   High  speed,  high 
volume  networking  across  large  geographic  areas 
is  now  both  feasible  and  economic.  A  major  role 
for  computers  in  the  Industry  today  is  in  handling 
information-collecting  it,  storing  it,  retrieving  and 
distributing  it  to  whoever  needs  it.  Looking  at  the 
next  few  years  ahead,  the  current  trend  in  hard- 
ware development  will  continue  with  commercial- 
ly available  processor  power  rising  and  real  cost 
falling.  The  power  of  modern  workstations  is  cer- 
tain  to  be  increasingly  seen,   particularly   where 
their  graphics  capability  is  valuable.  In  the  soft- 
ware field,  obvious  developments  relate  to  data- 
base and  expert  systems.  One  area  where  funda- 
mental changes  are  already  at  hand  is  in  the  in- 
creasing integration  of  systems.  Where  processes 
use  similar  data  it  make  sense  to  ensure  that  each  is 
compatible  with  the  other.   When  the  results  of 
data  collection  are  being  used  increasingly  togeth- 
er for  high  level  decision  making,  it  becomes  essen- 
tial that  the  underlying  data  is  correct  and  consist- 
ent. Integration  to  allow  common  data  sources  is 
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an  obvious  answer.  This  concept  underlies  (re- 
development of  digital  mapping  as  the  common 
records  base  for  a  range  of  operational  and  plan- 
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DARTMOUTH  (NOVA  SCOTIA).  DEPT.  OF 
FISHERIES  AND  OCEANS. 
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Sludge  Extracts. 
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K)RVAL  (QUEBEC). 

Two  Automated  Methods  to  Derive  Probability 
of  Precipitation  Fields  over  Oceanic  Areas  from 
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>F  CHEMICAL  ENGINEERING. 

Dissolved  Oxygen  Control  and  Oxygen  Utiliza- 
tion Rate  Estimation:  Extension  of  the  Holm- 
oerg/Olsson  Method. 
W9O-02060  5D 

ARLETON  UNTV.,  OTTAWA  (ONTARIO). 
>EPT.  OF  EARTH  SCIENCES. 

Karst  Development  In  Permafrost  Regions  of 

Northern  Canada. 

W9O-O2470  2J 

TXLA  BARR  ASSOCIATES,  TUCSON,  AZ. 

Living  with  Floodplains:  Land  Development  in 

Arizona. 

W90-02401  6F 

JENTER  FOR  ENERGY  AND 
nvVTRONMENT  RESEARCH,  SAN  JUAN,  PR. 

Turning  a  Ditch  Back  into  a  Creek. 

W90-02378  4A 

INTRAL  RESEARCH  INST.  OF  ELECTRIC 
•OWER  INDUSTRY,  TOKYO  (JAPAN). 

Effect   of  Temperature   on   Zostera  marina   L 
(Part  3)  Change  of  the  Lifecycle  by  a  Rise  in 
Temperature,  (in  Japanese). 
W90-02274  5C 


CENTRE  DE  RECHERCHES  EN  PHYSIQUE 
DE  L'ENVIRONNEMENT,  ISSY-LES- 
MOULINEAUX  (FRANCE). 

Cold   Frontal    Rainband   Observed   during   the 
Landes-Fronts   84   Experiment:   Mesoscale   and 
Small-Scale  Structure  Inferred  from  Dual-Dopp- 
ler  Radar  Analysis. 
W90-01958  2B 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  VANDOEUVRE-LES-NANCY 
(FRANCE).  EQUIPE  DE  RECHERCHE  SUR 
LA  COAGULATION-FLOCULATION. 

Polymerized   and   Hydrolysed   Aluminum  (III) 

Complexation  by  Salicylate  Ions:   Kinetic  and 

Thermodynamic  Study  (Complexation  de  L'A- 

luminium  (III)  Polymerise  et  Hydrolyse  par  les 

Ions  Salicylate:  Etude  Cinetique  et  Thennodyn- 

amique). 

W90-02011  5F 

CENTRE  NATIONAL  DE  RECHERCHES 
METEOROLOGIQUES,  TOULOUSE 
(FRANCE). 

Impact  of  Forests  on  Mesoscale  Meteorology. 
W90-02151  4C 

CENTRO  DE  ESTUDIOS  E 
INVESTIGACIONES  TECNICAS  DE 
GUIPUZCOA,  SAN  SEBASTIAN  (SPAIN). 
DEPT.  OF  ENVIRONMENTAL  STUDIES. 

Changes  in  Lignin  During  Diffused  Air  Activat- 
ed Sludge  Treatment  of  Kraft  Effluents. 
W90-02004  5D 

CENTRO  DE  INVESTIGACIONES 
BIOLOGICAS,  MADRID  (SPAIN). 

Seasonal  Variation  of  Pollution  Indicators  in  a 

Wildfowl     Reserve    (Donana    National     Park, 

Spain). 

W90-02176  5  A 

CH2M/HILL,  CORVALLIS,  OR. 

Effects  of  Site  Variations  on  Subsurface  Biode- 

gradation  Potential. 

W90-02106  5B 

CLEAN  SEAS,  CARPINTERIA,  CA. 

Design  and  Evaluation  of  a  Large  Boat-Mount- 
ed Dispersant  Spraying  System  and  Its  Integra- 
tion with  Other  Application  Equipment. 
W90-02354  5G 

CLYDE  RIVER  PURIFICATION  BOARD, 
EAST  KILBRIDE  (SCOTLAND). 

River  Basin  Management  in  Scotland. 
W90-02087  5G 

COAST  GUARD  DISTRICT  (7TH),  MIAMI,  FL. 
MARINE  ENVIRONMENTAL  PROTECTION 
BRANCH. 

Letters  of  Agreement  for  the  Use  of  Dispersants. 
W90-02349  5G 

COAST  GUARD,  WASHINGTON,  DC. 
POLLUTION  RESPONSE  BRANCH. 

Dispersant  Use  Considerations. 

W90-02347  5G 

COASTAL  ANTIPOLLUTION  LEAGUE,  LTD. 

Coastal  Pollution-Aesthetics  and/or  Health. 
W90-02321  5C 

COASTAL  SCIENCE  AND  ENGINEERING, 
INC.,  COLUMBIA,  SC. 

Improved  Floodplain  Management  through  Ero- 
sion Setbacks  in  Coastal  Areas. 
W90-02402  6F 

COLD  REGIONS  RESEARCH  AND 
ENGINEERING  LAB.,  HANOVER,  NH. 

Comparison  of  Soil  Freezing  Curve  and  Soil 
Water  Curve  Data  for  Windsor  Sandy  Loam. 
W90-02199  2G 


COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Recharge  as  Augmentation  in  the  South  Platte 

River  Basin. 

W90-02298  4B 

COLORADO  UNIV.,  BOULDER.  INST.  OF 
BEHAVIORAL  SCIENCE. 

Assessment  of  Research  on  Natural  Hazards. 
W90-02295  6F 

COLORADO  UNIV.,  COLORADO  SPRINGS. 

Not  All  Floods  are  Created  Equal:  Toward  a 
Comprehensive  Assessment  of  Flash  Floods  in 
the  United  States. 
W90-02383  2E 

COMMISSIE  VOOR  HYDROLOGISCH 
ONDERZOEK  TNO,  THE  HAGUE 
(NETHERLANDS). 

Durability  of  Sewer  Pipes:  A  Literature  Study 

on    Deterioration    Mechanisms   (Duurzaamheid 

Riooileidingen  een  Literatuurstudie  naar  Aantas- 

tingsmechanismen). 

W90-02443  8G 

COMMISSION  OF  THE  EUROPEAN 
COMMUNITIES,  BRUSSELS  (BELGIUM). 
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(Chlorella)  Levels. 
W90-02112  5C 
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Government's  Proposals  for  the  Restructuring 
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Degradation  Kinetics. 

W90-02108  5D 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
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New  Pair  of  Eyes  II:  Looking  at  Dispersants 

from  a  Different  Point  of  View. 

W90-02351  5G 

ILLINOIS  STATE  GEOLOGICAL  SURVEY 
DIV.,  CHAMPAIGN. 

Use  of  Geophysical   Logs  to   Estimate   Water 
Quality    of    Basal    Pennsylvanian    Sandstones, 
Southwestern  Illinois. 
W90-02026  2F 

ILLINOIS  STATE  WATER  SURVEY,  PEORIA 
WATER  QUALITY  SECTION. 

Determination  and  Reduction  of  Phytotoxicity 

of  Two  Industrial  Waste  Effluents. 

W90-02265  5C 

ILLINOIS  STATE  WATER  SURVEY, 
URBANA. 

Some  Applications  of  Remote  Sensing  of  Crop- 
Hail  Damage  in  the  Insurance  Industry. 
W90-02296  7B 

ILLINOIS  UNTV.  AT  URBANA-CHAMPAIGN 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Financing   Alternatives   for   Agricultural   Non- 
point  Source  Pollution  Control  Programs 
W90-02302  5G 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN 
DEPT.  OF  CIVIL  ENGINEERING. 

Application  of  System  Reliability  Analysis  to 

Flood  Forecasting. 

W90-02532  2E 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND) 
DEPT.  OF  CTVIL  ENGINEERING. 

Control  Objectives  and  the  Modelling  of  MLSS 

in  Oxidation  Ditches. 

W90-02058  5D 

Particle  Size  Fractionation  and  Metal  Distribu- 
tion in  Sewage  Sludges. 
W90-02157  5D 

INDIAN  INST.  OF  TECH.,  BOMBAY. 
CENTRE  FOR  ENVIRONMENTAL  SCIENCE 
AND  ENGINEERING. 

Ecotoxicity   Studies  of  Some  Organotin  Mon- 
omers and  Polymers. 
W90-02221  5C 

INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT 
OF  GEOLOGY. 

Hydrologic  Connection  Between  Spring  Water 
and  the  Evaporite  of  the  Lower  St.  Louis  Lime- 
stone, Karst  Mitchell  Plain  of  Southern  Indiana 
W90-02491  2F 


INSTITUT  DE  BIOGEOCHIMIE  MARINE 
MONTROUGE  (FRANCE). 

Biogeochemical    Processes    Affecting    Arsenic 

Species  Distribution  in  a  Permanently  Stratified 

Lake. 

W90-02142  5B 

INSTITUT  FRANCAIS  DE  RECHERCHE 
POUR  L'EXPLOITATION  DE  LA  MER, 
BREST. 

High  Long-term  Nitrate  Uptake  by  Oyster-pond 

Microalgae  in  the  Presence  of  High  Ammonium 

Concentrations. 

W90-02001  2K 

INSTITUT  FUER  TIERWISSENSCHAFTEN 
FREISING  (GERMANY,  F.R.). 

Lake  Typology  and  Indicator  Organisms  in  Ap- 
plication to  the  Profundal  Chironomid  Fauna  of 
Starnberger  See  (Diptera,  Chironomidae). 
W90-02234  2H 

INSTITUT  FUER  UMWELTANALYTIK  UND 
BIOTECHNOLOGIE  G.M.B.H.,  PFORZHEIM 
(GERMANY,  F.R.). 

Microbiological  Investigations  of  Heterotrophic 
Nitrification  in  Activated  Sludge  Plants  with 
Fixed  Sludge  Beds  (Mikrobiologische  Untersu- 
chungen  zur  Heterotrophen  Nitrifikation  in  Be- 
lebtschlammanlagen  mit  Festkoerpereinbauten) 
W90-02270  5D' 

Tests  of  Measures  for  the  Improvement  of  the 
Capacity  of  Small  Sewage  Treatment  Plants  (Er- 
probung  von  Massnahmen  zur  Verbesserung  der 
Leistung  Kleinerer  Klaeraniagen). 
W90-02285  5D 

INSTITUT  MAURICE-LAMONTAGNE,  MONT- 
JOLI  (QUEBEC). 

Early  Diagenesis  of  Lead  in  Laurentian  Trough 

Sediments. 

W90-01977  2K 

Relationships  between  Bacteria,  Phytoplankton 
and  Particulate  Organic  Carbon  in  the  Upper  St. 
Lawrence  Estuary. 
W90-02211  2L 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Algal  Interactions  with  the  Genotoxic  Activity 

of   Selected    Chemicals    and    Complex    Liquid 

Samples. 

W90-02033  5C 

Confidence  Intervals  for  Design  Flood  Events 
Under  Different  Statistical  Flood  Models 
W90-02518  2E 

INSTITUT  ZEMNOI  KORY,  IRKUTSK  (USSR). 
Karst  Hydrogeology  of  Southern  Part  of  the 
Siberian  Platform. 
W90-02495  2F 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Statistical  Modelling  of  Water  Color  in  the  Up- 
lands: The  Upper  Nidd  Catchment  1979-1987 
W90-02117  2K 

Micrometeorology  of  Temperate  and  Tropical 

Forest. 

W90-02150 


Evaluation  of  Financial  Risk 
W90-02528 
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INSTITUTE  OF  KARST  GEOLOGY,  GUILIN 
(CHINA). 

Karst  Environmental  System. 

W90-02448  2F 

Study  on  Isotopes  of  Karst  Water  and  Traver- 
tine Deposits  at  the  Huanglong  Scenic  Spot 
W90-02469  2F 


INSTITUTE  OF  TECHNOLOGY 
ASSESSMENT,  SPRINGFIELD,  IL. 

Technology  Assessment  of  Wastewater  Treat- 
ment Alternatives  for  Compliance  with  Deoxy- 
genating  Wastes  Effluent  Standards. 
W90-02304  5D 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY 
EDINBURGH  (SCOTLAND). 

Deposition  of  Atmospheric  Pollutants  on  For- 
ests. 
W90-02148  5B 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY 
HUNTINGDON  (ENGLAND).  MONKS  WOOD 
EXPERIMENTAL  STATION. 

Water  Use  and  Water-use  Efficiency  of  Perenni- 
al Ryegrass  Swards  as  Affected  by  the  Height 
and  Frequency  of  Cutting  and  Seed  Rate. 
W90-02229  3F 

INSTITUTO  DE  QUIMICA  BIO-ORGANICA 
BARCELONA  (SPAIN).  DEPT.  OF 
ENVIRONMENTAL  CHEMISTRY. 

Steroid  Alcohols  and  Ketones  in  Coastal  Waters 
of  the  Western  Mediterranean:  Sources  and  Sea- 
sonal Variability. 
W90-02213  2L 

INSTITUTO  PROFESIONAL  OSORNO 
(CHILE).  DEPT.  CIENCIAS  EXACTAS  Y 
NATURALES. 

Aquatic  Hyphomycetes  as  Indicators  of  Con- 
tamination (Hyphomycetes  Acuaticos  como  In- 
dicadores  de  Contaminacion). 
W90-02161  5A 

INSTITUTO  PROFESIONAL  OSORNO 
(CHILE).  LAB.  DE  LIMNOLOGIA. 

Morphometric  Study  of  Lago  Puyehue  (40  deg 
30  min  S;  72  deg  32  min  W),  Osorno,  Chile 
(Estudio     Morfometrico    del     Lago     Puyehue, 
Osorno,  Chile). 
W90-02162  2H 

INTEGRAL  S.A.,  MEDELLIN  (COLOMBIA). 

Design  Floods  for  Canafisto  Dam. 

W90-02513  2E 

INTERNATIONAL  CENTRE  FOR 
DIARRHEAL  DISEASE  RESEARCH,  DACCA 
(BANGLADESH). 

Tubewell  Water  Consumption  and  Its  Determi- 
nants in  a  Rural  Area  of  Bangladesh. 
W90-01955  6D 

INTERNATIONAL  COUNCIL  OF  SCIENTIFIC 
UNIONS,  PARIS  (FRANCE). 

Threats  to  the  World's  Water. 

W90-02132  6D 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
BOTANY. 

Impact  of  Duration  of  Drainage  on  the  Seed 
Banks  of  Northern  Prairie  Wetlands. 
W90-02238  4D 

ISRAEL  OCEANOGRAPHIC  AND 
LIMNOLOGICAL  RESEARCH  LTD.,  HAIFA. 

Trace    Metal    Distribution    in    Sediments    and 

Benthic  Fauna  of  Haifa  Bay,  Israel. 

W90-01986  5B 

ISTITUTO  ITALIANO  DI  SPELEOLOGIA, 
BOLOGNA  (ITALY). 

Hydrodynamics  and  Hydrochemical  Evolution 
of   Gypsum    Karst    Aquifers:    Data    from    the 
Emilia  Romagna  Region. 
W90-02467  2F 
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K-KONSULT,  STOCKHOLM  (SWEDEN). 

Concentration  Limits  from  a  Technical  Stand- 
point. 
W90-02417  5D 

KANSAS  WATER  RESOURCES  RESEARCH 
INST.,  MANHATTAN. 

Development  of  a  Residential  Water  Conserva- 
tion Demonstration  Module. 
W90-02309  3D 

KARLOVA  UNIV.,  PRAGUE 
(CZECHOSLOVAKIA).  DEPT.  OF 
HYDROGEOLOGY  AND  ENGINEERING 
GEOLOGY. 

Evolution  of  Karst  and  Its  Practical  Significance 

In  Hydrogeological  Investication. 

W90-02471  2F 

KATHOLIEKE  UNIV.  LEUVEN  (BELGIUM). 
INST.  FOR  EARTH  SCIENCES. 

Geology  of  the  Upper  Paleozoic  Aquifer  In 
Western  Belgium. 

W90-02487  2F 

KENT  STATE  UNIV.,  OH.  DEPT.  OF 
GEOLOGY. 

Climatic  Summary  of  Snowfall  and  Snow  Depth 

in  the  Ohio  Snowbelt  at  Chardon. 

W90-02003  2C 

KINKI  UNIV.,  HIGASHIOSAKA  (JAPAN). 
DEPT.  OF  CIVIL  ENGINEERING. 

Flood  Risk  Evaluation  of  Urban  Rivers  with 
Standard  Equi-Risk  Lines. 

W90-02527  2E 

KONSTANZ  UNIV.  (GERMANY,  F.R.). 
LIMNOLOGICAL  INST. 

Influence  of  Lake  Temperature  on  Growth  of 

Coregonus  lavaretus  L.  Larvae. 

W90-02231  2H 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF  CIVIL 
ENGINEERING. 

Kinetic  Analysis  of  Aerated  Submerged  Fixed- 
Film  (ASFF)  Bioreactors. 
W90-02012  5D 

KYOTO  UNIV.  (JAPAN).  DEPT.  OF 
ENVIRONMENTAL  AND  SANITARY 
ENGINEERING. 

System  Identification  and  Control  of  the  Acti- 
vated  Sludge  Process  by  Use  of  a  Statistical 
Model. 
W90-02057  5D 

KYOTO  UNIV.  (JAPAN).  ENVIRONMENT 
PRESERVATION  CENTER. 

System  Design  and  Full-Scale  Plant  Study  on  a 
Drying-Incineration  System  for  Sewage  Sludge. 
W90-02083  5E 

KYOTO  UNIV.,  OTSU  (JAPAN).  OTSU 
HYDROBIOLOGICAL  STATION. 

Optical  Properties  and  Their  Relation  to  Light 
Utilization  by  Phytoplankton  in  the  Stratified 
Period  in  the  North  Basin  of  Lake  Biwa. 
W90-02235  2H 

LABORATOIRE  NATIONAL 
D'HYDRAULIQUE,  CHATOU  (FRANCE). 

River  Models. 

W90-02360  2E 

Use  of  Additional  Historical  Information  for  Es- 
timation and  Goodness  of  Fit  of  Flood  Frequen- 
cy Models. 
W90-02519  2E 

LABORATORIO  NACIONAL  DE 
ENGKNHAR1A  CIVIL,  LISBON  (PORTUGAL). 

Models  for  Study  of  the  Hydrodynamic  Actions 

on  Hydraulic  Structures. 

W90-02362  8B 


LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Uranium  Deposition  in  Saanich  Inlet  Sediments, 

Vancouver  Island. 

W90-02171  2K 

Concentration,  Oxidation  State,  and  Particulate 

Flux  of  Uranium  in  the  Black  Sea. 

W90-02172  2K 

LAND  AND  MARINE  ENGINEERING  LTD., 
BEBINGTON  (ENGLAND). 

Design   and   Construction   Techniques   for   the 

Future. 

W90-02333  5E 

LAVAL  UNIV.,  QUEBEC.  DEPT.  DE 
BIOLOGIE. 

Grazing  and  Sedimentation  of  Ice  Algae  During 

and  Immediately  after  a  Bloom  at  the  Ice-Water 

Interface. 

W90-02210  2L 

LEICESTER  UNIV.  (ENGLAND).  DEPT.  OF 
ZOOLOGY. 

Factors  Affecting  the  Distribution  and  Abun- 
dance of  Aquatic  Plants  in  a  Navigable  Lowland 
River:  The  River  Nene,  England. 
W90-02046  4A 

LETHBRIDGE  UNIV.  (ALBERTA).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Abrupt  Downstream  Forest  Decline  Following 
River  Damming  In  Southern  Alberta. 
W90-02236  6G 

LIEGE  UNIV.  (BELGIUM).  LABS.  DE 
GEOLOGIE  DE  LTNGENIEUR, 
D'HYDROGEOLOGIE. 

Karst  Hydrogeology  of  the  Strike-Slip  Fault  of 

the  Mount  Aubert  (Swiss  Jura). 

W90-02483  8E 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
OCEANOGRAPHY. 

Chemical     Speciation     of     Dissolved     Nickel, 
Copper,  Vanadium  and  Iron  in  Liverpool  Bay, 
Irish  Sea. 
W90-01987  2L 

Production  of  Brominated  Methanes  in  Desali- 
nation Plants  in  Kuwait. 
W90-02007  5F 

LIVERPOOL  UNIV.  (ENGLAND). 
OCEANOGRAPHY  LAB. 

Determination  of  Molybdenum  in  Estuarine 
Waters  Using  Cathodic  Stripping  Voltammetry. 
W90-02212  7B 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
CENTER  FOR  WETLAND  RESOURCES. 

Accretion  and  Canal  Impacts  in  a  Rapidly  Sub- 
siding Wetland.  I.  137Cs  and  210  Pb  Techniques. 
W90-02095  2J 

Accretion  and  Canal  Impacts  in  a  Rapidly  Sub- 
siding  Wetland    II.    Feldspar   Marker   Horizon 
Technique. 
W90-02096  2J 

Rising  Water  Levels  and  the  Future  of  South- 
eastern Louisiana  Swamp  Forests. 
W90-02100  2L 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
NUCLEAR  SCIENCE  CENTER. 

Accretion  and  Canal  Impacts  in  a  Rapidly  Sub- 
siding   Wetland.    III.    A    New    Soil    Horizon 
Marker  Method  for  Measuring  Recent  Accre- 
tion. 
W90-02097  2J 


LOUISIANA  UNIVERSITIES  MARINE 
CONSORTIUM,  CHAUVIN. 

Patterns   of  Sediment    Deposition   in   Subsiding 
Coastal  Salt  Marshes,  Terrebonne  Bay,  Louisi- 
ana: The  Role  of  Winter  Storms. 
W90-02O92  2J 

LOUISVILLE  UNIV.,  KY.  DEPT.  OF  CIVIL 
ENGINEERING. 

Flood   Damage-Frequency  Analysis  of  an   Ur- 
banizing Watershed. 
W90-02535  2E 

LOVE  (DAVID  J.)  AND  ASSOCIATES,  INC., 
BOULDER,  CO. 

Analysis  of  a  High-hazard  Flood  Zone. 
W90-02409  2E 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
AUTOMATIC  CONTROL. 

Simultaneous  DO  Control  and  Respiration  Esti- 
mation. 
W90-02059  5D 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGY. 

Microbial  Mineralization  of  Chlorinated  Phenols 
and  Biphenyls  in  Sediment-Water  Systems  from 
Humic  and  Clear-Water  Lakes. 
W90-02005  5B 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
INDUSTRIAL  AUTOMATION. 

Measurements,     Data     Analysis     and     Control 
Methods  in  Wastewater  Treatment  Plants:  State 
of  the  Art  and  Future  Trends. 
W90-02073  5D 

LYON-1  UNIV.,  VILLEURBANNE  (FRANCE). 
SECTION  OF  FRESHWATER  ECOLOGY. 

Trichoptera,  and  Ephemeroptera  as  Indicators 
of  Environmental  Changes  of  the  Rhone  River 
at  Lyons  over  the  Last  Twenty-five  Years. 
W90-02045  6G 

MACAULAY  LAND  USE  RESEARCH  INST., 
ABERDEEN  (SCOTLAND). 

Changes   in   Soil   and   Stream   Hydrochemistry 
During  Periods  of  Spring  Snowmelt  at  a  Pristine 
Site  in  Mid-Norway. 
W90-02263  5B 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF 
RENEWABLE  RESOURCES. 

Breeding-Season  Habitat  Use  by  Sticklebacks 
(Pisces:  Gasterosteidae)  at  Isle  Verte,  Quebec. 
W90-02170  2H 

MAINE  UNIV.,  ORONO.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Patterns  of  Sediment  Accumulation  in  the  Tidal 

Marshes  of  Maine. 

W90-02094  2J 

MANITOBA  UNIV.,  WINNIPEG.  DEPT.  OF 
CIVIL  ENGINEERING. 

Simulation-Optimization   Algorithm   for   Reser- 
voir Capacity  Calculation:  The  Effect  of  Inflow 
Data  set  Length. 
W90-01982  7B 

MARICOPA  COUNTY  FLOOD  CONTROL 
DISTRICT,  PHOENIX,  AZ. 

Loss  of  Overbank  Storage  in  Floodplain  Man- 
agement. 
W90-02398  6F 
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MARINE  BIOLOGICAL  ASSOCIATION  OF 
THE  UNITED  KINGDOM,  PLYMOUTH 
(ENGLAND). 

Comparison  of  Univariate  and  Multivariate  As- 
pects   of    Estuarine    Meiobenthic    Community 
Structure. 
W9O-01985  2L 

Quantitative    Structure-Activity    Relationships 
for  the  Effect  of  Hydrophobic  Organic  Chemi- 
cals on  Rate  of  Feeding  by  Mussels  (Mytilus 
edulis). 
W90-02034  5C 

Measuring  the  Biological  Effects  of  Pollution: 

The  Mussel  Watch  Approach. 

W90-02051  5  A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CIVIL 
ENGINEERING. 

Land  Surface  Hydrology  Parameterization  for 
Atmospheric   General   Circulation   Models    In- 
cluding Subgrid  Scale  Spatial  Variability. 
W90-01957  2B 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  GEOLOGY  AND  GEOGRAPHY. 

Multispectral  Remote  Sensing  as  a  Freshwater 

Quality  Surveillance  Tool. 

W90-02303  7B 

MCAULIFFE  (CLAYTON)  AND  ASSOCIATES, 
FULLERTON,  CA. 

Use   of  Chemical    Dispersants   to   Control   Oil 
Spills  in  Shallow  Nearshore  Waters. 
W90-02339  5G 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  CIVIL  ENGINEERING. 

General  Patterns  in  the  Seasonal  Development 
of  Chlorophyll  a  for  Temperate  Lakes. 
W90-01997  2H 

METCALF  AND  EDDY,  INC.,  WAKEFIELD, 
MA. 

CSO   Abatement    for   the   Lower   Connecticut 

River  in  Massachusetts. 

W90-02101  5D 

METROPOLITAN  WATER  RECLAMATION 
DISTRICT  OF  GREATER  CHICAGO,  IL 
DEPT.  OF  MAINTENANCE  AND 
OPERATIONS. 

Recent  Advances  in  Mechanical  Dewatering  of 

Digested  Sludge. 

W9O-02081  5E 

METROPOLITAN  WATER,  SEWERAGE  AND 
DRAINAGE  BOARD,  SYDNEY  (AUSTRALIA). 

Marine  Disposal  of  Sewage  and  Sludge-Austra- 
lian Practice. 
W90-02323  5E 

MIAMI  UNIV.,  FL.  INST.  OF  MARINE  AND 
ATMOSPHERIC  SCIENCES. 

Effect  of  Wind  on  the  Vertical  Circulation  and 
Stratification  in  the  Volkerak  Estuary 
W90-01961  2L 

MICHIGAN  TECHNOLOGICAL  UNIV 
HOUGHTON.  DEPT.  OF  CIVIL 
ENGINEERING. 

Appropriate      Probability      Distributions      for 

Freeze-up  Events. 

W90-02405  2C 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT   OF 
ENVIRONMENTAL  AND  INDUSTRIAL 
HEALTH. 

E.  Coli  and  Enterococci  Levels  in  Urban  Storm- 
water,  River  Water  and  Chlorinated  Treatment 
Plant  Effluent. 
W90-02015  5B 


MID-SOUTH  DESIGN  INSTITUTE  FOR 
HYDROELECTRIC  PROJECT,  MWREP,  PRC 
GUITANG,  CHANGSHA,  HUNAN,  CHINA. 

Some  Researches  on  Determination  of  Return 

Period  for  Historical  Flood  in  Analysis  of  Flood 

Frequency. 

W90-02522  2E 

MIDDLESEX  POLYTECHNIC,  ENFIELD 
(ENGLAND). 

Water  Quality  Indices  for  the  Management  of 

Surface  Water  Quality. 

W90-02055  5A 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  LONDON  (ENGLAND). 

Sewage   Sludge   Disposal   at   Sea-Options  and 

Management. 

W90-02325  5E 

MINISTRY  OF  GEOLOGY  AND  MINERAL 
RESOURCES,  BEIJING  (CHINA). 

Characteristics  of  Karst  Water-Impregnated 
Ore  Deposits  In  China  and  the  Combination 
Between  Mine-Dewatering  and  Water  Supnlv 
W90-02457  2F 

MINISTRY  OF  GEOLOGY  AND  MINERAL 
RESOURCES,  BEIJING  (CHINA).  BUREAU 
OF  HYDROGEOLOGY  AND  ENGINEERING 
GEOLOGY. 

Assessment  and  Development-Management 
Patterns  of  Karst  Water  Resources  in  China 
W90-02449  6D 

MINISTRY  OF  GEOLOGY  AND  MINERAL 
RESOURCES,  BEIJING  (CHINA).  CENTRE  OF 
ENVIRONMENTAL  GEOLOGY. 

Characteristics  of  Fissure  Karst  in  the  Middle 
Ordovician  Limestone  and  Groundwater  Natu- 
ral Resources  in  the  Western  Hills  of  Taiyuna, 
Shanxi  Province. 
W90-02504  2F 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINERAL  ENGINEERING. 

Accumulation    and    Diagenesis   of  Chlorinated 
Hydrocarbons  in  Lacustrine  Sediments. 
W90-02246  5B 

MITIGATION  ASSISTANCE  CORP., 
BOULDER,  CO. 

Multi-objective  Decision  Criteria  for  Assisting 
Local  Officials  in  Mitigation  Planning. 
W90-02392  6F 

MODENA  UNIV.  (ITALY).  1ST.  DI 
GEOLOGIA. 

Anhydrite-Dolomite  Formation  In  the  Upper 
Valley  of  the  River  Secchia:  Karst  Hydrogeo- 

logy. 

W90-02484  2F 

MONASH  UNIV.,  CLAYTON  (AUSTRALIA). 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Uptake  of  Cadmium  and  Zinc  by  the  Alga  Chlo- 
rella  vulgaris:  Part  1.  Individual  Ion  Species. 
W90-02126  5B 

MONENCO  CONSULTANTS  LTD., 
MONTREAL  (QUEBEC). 

Francis  Turbine  Setting. 

W90-02038  8C 


MONTANA  DEPT.  OF  FISH,  WILDLIFE  AND 
PARKS,  KALISPELL. 

Life  History,  Ecology  and  Population  Status  of 
Migratory  Bull  Trout  (Salvelinus  confluentus)  in 
the  Flathead  Lake  and  River  System,  Montana 
W90-02214  2H 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROBIOLOGIE. 

Optimization  of  a  Sampling  Design  and  Signifi- 
cance of  Bacterial  Indicators:  Application  to  the 
Bacteriological  Survey  of  the  Ardeche  River, 
France. 
W90-02017  5A 


MONTREAL  UNIV.  (QUEBEC).  CENTRE  DE 
RECHERCHE  DE  DEVELOPPMENT  EN 
ECONOMIQUE. 

Stochastic  Approach  to  Flood  Damages  Estima- 
tion. 
W90-02533  2E 

MOSS  LANDING  MARINE  LABS.,  CA. 

Cetaceans  and  Oil:  Ecologic  Perspectives 
W90-02433  5C 

MUENSTER  UNIV.  (GERMANY,  F.R.).  DEPT 
OF  GEOLOGY  AND  PALEONTOLOGY. 

Relationship  Between  Karst  and  Porous 
Aquifers  On  the  Chalkidiki  Peninsula,  Greece 
W90-02479  2F 

NAGPUR  UNIV.  (INDIA).  DEPT.  OF 
GEOLOGY. 

Karst  Hydrogeology:  India. 

W90-02497  2F 


NANJING  HYDROLOGICAL  RESEARCH 
INST.  (CHINA). 

Experiences  of  Design  Flood  of  Reservoirs  in 
Medium  and  Small  Basins  by  the  Method  of 
Design  Storm. 

W90-02514  2E 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD. 
GODDARD  SPACE  FLIGHT  CENTER. 

Self-Consistency  Approach  to  Improve  Micro- 
wave Rainfall  Rate  Estimation  from  Space 
W90-01989  7B 

NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND). 

Reduction  of  Nitrogen. 

W90-02422  5D 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO. 

Numerical  Simulation  of  an  Intense  Squall  Line 
during  10-11  June  1985  PRE-STORM.  Part  II: 
Rear  Inflow,  Surface  Pressure  Perturbations  and 
Stratiform  Precipitation. 
W90-02130  2B 

Implications  of  Tropical  Deforestation  for  Cli- 
mate: A  Comparison  of  Model  and  Observation- 
al Descriptions  of  Surface  Energy  and  Hydrolo- 
gical  Balance. 
W90-02152  4C 

NATIONAL  CENTRE  FOR  MARINE 
RESEARCH,  ATHENS  (GREECE). 

Hydrographic  and  Planktonic  Variability  in  the 

Saronikos  Gulf. 

W90-02222  5c 

Eutrophication  and  Red  Tide  in  Aegean  Coastal 

Waters. 

W90-02223  5c 

NATIONAL  CHIAO  TUNG  UNIV.,  HSINCHU 
(TAIWAN).  DEPT.  OF  CIVIL  ENGINEERING. 

Numerical  Identification  of  Parameters  in  Leaky 

Aquifers. 

W90-02023  2F 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  IBARAKI  (JAPAN). 
ENVIRONMENTAL  BIOLOGY  DIV. 

Effects  of  Temephos  On  Zooplankton  Commu- 
nities  In   Enclosures   In   a   Shallow   Eutrophic 
Lake. 
W90-02240  5C 

Freshwater    Shrimp    (Paratya    compressa    im- 
provisa)  as  a  Sensitive  Test  Organism  to  Pesti- 
cides. 
W90-02242  5A 
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NATIONAL  INST.  OF  CHOLERA  AND 
ENTERIC  DISEASES,  CALCUTTA  (INDIA). 
DEPT.  OF  IMMUNOLOGY. 

Hemagglutination     and     Intestinal     Adherence 
Properties  of  Clinical  and  Environmental   Iso- 
lates of  Non-01  Vibrio  cholerae. 
W90-02169  5C 

NATIONAL  INST.  OF  HYDROLOGY, 
ROORKEE  (INDIA). 

Design   Flood   Estimation   for  Narmada   Sagar 

Project  Using  Partial  Duration  Series  -  A  Case 

Study. 

W90-02516  2E 

NATIONAL  OCEAN  SERVICE,  ROCKVILLE, 
MD. 

Oil  Dispersant  Guidelines:  Alaska. 

W90-02348  5G 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  OAK  RIDGE,  TN. 
ATMOSPHERIC  TURBULENCE  AND 
DIFFUSION  DIV. 

Modeling  Bulk  Atmospheric  Drainage  Flow  in  a 

Valley. 

W90-01991  2E 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO). 
HYDRAULICS  LAB. 

Hybrid  Modelling  as  Applied  to  Hydrodynamic 

Research  and  Testing. 

W90-02365  8B 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA. 

Urban  Runoff-Swedish  Experience. 
W90-02413  5E 

NATIONAL  UNIV.  OF  SINGAPORE.  DEPT. 
OF  CIVIL  ENGINEERING. 

Analysis  of  Flexible  Drains  in  Changi  Reclama- 
tion. 
W90-01960  8  A 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  GROUNDWATER 
CONTAMINATION  SECTION. 

Slug  Test  Packer  For  Five-Centimeter  (Two- 
Inch)  Wells. 
W90-02028  7B 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RESEARCH  AND 
APPLICATIONS  BRANCH. 

Quantitative  High-Resolution  Gas  Chromatogra- 
phy and  Mass  Spectrometry  of  Toxaphene  Resi- 
dues in  Fish  Samples. 
W90-0T953  5A 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RIVERS 
RESEARCH  BRANCH. 

Testing  of  Colored  Samples  for  Toxicity  by  the 
Algal-ATP  Bioassay  Microplate  Technique. 
W90-02113  5  A 

Biological  Water  Quality  Assessment  of  Run- 
ning Waters  Based  on  Macroinvertebrate  Com- 
munities: History  and  Present  Status  in  Europe. 
W90-02116  7  A 

NATIONAL  WEATHER  SERVICE,  SILVER 
SPRING,  MD.  WATER  MANAGEMENT 
INFORMATION  DIV. 

National  Weather  Service  Role  in  Flood  Fre- 
quency and  Risk  Analysis. 
W90-02542  2E 

NATIONAL  ZOOLOGICAL  PARK, 
WASHINGTON,  DC.  OFFICE  OF 
ZOOLOGICAL  RESEARCH. 

Sea  Otters  and  Oil:  Ecologic  Perspectives. 
W90-02435  5C 


NATURHISTORISCHES  MUSEUM,  VIENNA 
(AUSTRIA).  KARSTOLOGICAL  AM) 
SPELEOLOGICAL  DEPT. 

Environmental   Problems  and  Investigations  In 

the  Karst  Areas  of  Austria 

W90-02462  2F 

Tapping  and  Protection  of  Underground  Water 
In   the  Adriatic   Karst   Region   Related   to  the 
New  Conception  of  Structure  of  Dinarides. 
W90-02464  2F 

NEBRASKA  UNIV.-LINCOLN.  CENTER  FOR 
AGRICULTURAL  METEOROLOGY  AND 
CLIMATOLOGY. 

Estimating    Potential    Evapotranspiration:    The 
Effect  of  Random  and  Systematic  Errors. 
W90-02225  2D 

NEBRASKA  UNIV.,  LINCOLN. 
CONSERVATION  AND  SURVEY  DIV. 

Conjunctive  Use  of  Geophysical  and  Geological 
Data  in  the  Study  of  an  Alluvial  Aquifer. 
W90-02019  7B 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
AGRONOMY. 

Effect  of  Irrigation  on  Salt  and  Sodium  Content 
of  Salt  Affected  Soils  in  Central  Nebraska. 
W90-02228  3F 

NEDERLANDS  INST.  VOOR  ONDERZOEK 
DER  ZEE,  TEXEL. 

Minor  and  Major  Elements  in  Suspended  Matter 
in  the  Rhine  and  Meuse  Rivers  and  Estuary. 
W90-01962  5B 

NEUCHATEL  UNIV.  (SWITZERLAND). 
CENTER  OF  HYDROLOGY. 

Several  Principle  Mechanisms  of  Karstic  Springs 
In  Switzerland  Related  to  Physical  and  Geologi- 
cal Characteristics  of  Their  Catchment. 
W90-02488  2F 

NEVADA  UNIV.,  LAS  VEGAS.  CENTER  FOR 
WATER  RESOURCES  RESEARCH. 

Flood  Hazard  Assessment  on  Alluvial  Fans:  An 

Examination  of  the  Methodology. 

W90-02534  2E 

NEW  BRUNSWICK  UNIV.,  FREDERICTON. 
DEPT.  OF  SURVEYING  ENGINEERING. 

Integrated  Analysis  of  Deformation  Surveys  at 

Mactaquac. 

W90-02037  8F 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
OF  MICROBIOLOGY. 

Estuarine  Ecology  of  Phenanthrene-Degrading 

Bacteria. 

W90-02137  5B 

NEW  JERSEY  STATE  DEPT.  OF  HEALTH, 
TRENTON.  DIV.  OF  OCCUPATIONAL  AND 
ENVIRONMENTAL  HEALTH. 

Microbiological   Contamination   of  the   Ocean, 

and  Human  Health. 

W90-01956  5C 

NEW  MEXICO  INST.  OF  MINING  AND 
TECHNOLOGY,  SOCORRO.  GEOPFTVSICAL 
RESEARCH  CENTER. 

Isotopic  Investigation  of  Groundwater  in  the 
Central  San  Juan  Basin,  New  Mexico:  Carbon  14 
Dating  as  a  Basis  for  Numerical  Flow  Modeling. 
W90-02203  2F 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  CIVIL,  AGRICULTURAL  AND 
GEOLOGICAL  ENGINEERING. 

Study  of  Rainfall  Simulators,  Runoff  and  Ero- 
sion Processes,  and  Nutrient  Yields  on  Selected 
Sites  in  Arizona  and  New  Mexico. 
W90-02316  2A 


NEW  MEXICO  STATE  UNIV.,  IAS  CBUCEft 
DEFT.  01  (HOP  amj  soil.  SCIENCES. 

Variation  in  Tension,  Water  Content,  and  Drain- 
age Rate  Along  A  91 -M  transect 
W90-02153 

NEW  ORLEANS  UNIV.,  LA. 

Floodproofing  Behavior  of  Homeowner  Flood 

Victims:  The  Chicago  Experience. 

W90-02372  6F 

NEW  SOUTH  WALES  DEPT.  OF  PUBLIC 
WORKS,  SYDNEY  (AUSTRALIA). 

Quantitative  Assessment  of  the  Impact  of  Flood- 
plain    Management    Strategies    on    Residential 
Damage. 
W90-02385  6B 

NEW  SOUTH  WALES  UNIV.,  KENSINGTON 
(AUSTRALIA).  SCHOOL  OF  CIVIL 
ENGINEERING. 

Development  of  Design  Procedures  for  Extreme 

Floods  in  Australia. 

W90-02512  2E 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  WADSWORTH  CENTER  FOR 
LABS.  AND  RESEARCH. 

Teratology      of      2,3,7,8-Tetrachlorodibenso-p- 
dioxin   in    a   Complex    Environmental    Mixture 
from  the  Love  Canal. 
W90-01949  5C 

NEWCASTLE  UNIV.  (AUSTRALIA).  DEPT.  OF 
CIVIL  ENGINEERING. 

Bayesian    Framework   for    Inference   in    Flood 

Frequency  Analysis. 

W90-02511  2E 

NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  GEOGRAPHY. 

Forests  and  Water  Resources:  Problems  of  Pre- 
diction on  a  Regional  Scale. 
W90-02149  4C 

NEYRPIC,  GRENOBLE  (FRANCE). 

Saint  Aignan:  a  Demonstration  Siphon  Plant  in 

Brittany. 

W90-02129  8C 

NIEDERSAECHSISCHES  LANDESAMT  FUER 
BODENFORSCHUNG,  HANOVER 
(GERMANY,  F.R.) 

Environmental  Isotope  Identification  of  Catch- 
ment Areas  In  Karst. 
W90-02450  2F 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  PLANT  PATHOLOGY. 

Effects  of  Simulated  Rain  Acidity  on  Ectomy- 
corrhizae  of  Red  Spruce  Seedlings  Potted  In 
Natural  Soil. 
W90-02241  2K 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Effects  of  Agricultural  Water  Table  Manage- 
ment on  Drainage  Water  Quality. 
W90-02311  5G 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  CIVIL  ENGINEERING. 

North    Carolina    Sanitary    Landfills:    Leachate 
Generation,  Management  and  Water  Quality  Im- 
pacts. 
W90-02310  5B 
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NORTH  CAROLINA  UNIV.,  CHAPEL  HILL 
CENTER  FOR  URBAN  AND  REGIONAL 
STUDIES. 

Anatomy  of  Losses  to  State  and  Local  Govern- 
ment Property  from  Natural  Disasters 
W90-02386  6B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL 
DEPT.  OF  ENVIRONMENTAL  SCIENCES 
AND  ENGINEERING. 

Methodology  for  Assessment  of  Contamination 
of  the  Unsaturated   Zone  by   Leaking   Under- 
ground Storage  Tanks. 
W90-01944  5B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL 
SCHOOL  OF  PUBLIC  HEALTH. 

Formation    of   Halogenated    Organics    During 

Wastewater  Disinfection. 

W90-02315  5D 

NORTH  WEST  WATER  AUTHORITY 
WARRINGTON  (ENGLAND). 

UK   State-of-the-Art:   Sewerage   Rehabilitation 
W90-02052  5D 

Application  of  a  Water  Quality  Index  to  River 

Management. 

W90-02056  5A 

Mersey  Basin  Campaign:  The  Technical  Chal- 
lenge. 
W90-02086  5G 

Marine  Disposal  of  Sewage  Sludge  by  North 

West  Water  Authority  and  Strathclyde  Regional 

Council. 

W90-02326  5E 

NORTHROP  SERVICES,  INC.,  ADA,  OK. 

Interlaboratory    Methods    Comparison    for   the 
Total  Organic  Carbon  Analysis  of  Aquifer  Mate- 
rials. 
W90-02141  2F 

NOTRE  DAME  UNIV.,  IN.  DEPT  OF  CIVIL 
ENGINEERING. 

Interpretation  of  the  Difference  Between  Aper- 
ture   Estimates    Derived    from    Hydraulic    and 
Tracer  Tests  in  a  Single  Fracture. 
W90-02204  2F 

NOTTINGHAM  UNIV.  (ENGLAND).  DEPT 
OF  ZOOLOGY. 

Effect  of  Calcium  Concentration  on  the  Toxicity 

of  Copper,  Lead  and  Zinc  to  Yolk-Sac  Fry  of 

Brown  Trout,   Salmo  trutta  L.,  in  Soft,  Acid 

Water. 

W90-02177  5C 

NUCLEAR  REGULATORY  COMMISSION 
WASHINGTON,  DC. 

Nuclear  Regulatory  Commission  Use  of  Flood 

Risk  Analyses. 

W90-02540  2E 

OAK  RIDGE  NATIONAL  LAB.,  TN. 

Integrated    Local    Flood    Warning    System:    A 
Look  at  the  Flood  Response  System 
W90-02382  6F 

OHIO  STATE  UNIV.,  WOOSTER 
AGRICULTURAL  TECHNICAL  INST 

Effect  of  Oil  Well  Brine  on  Germination  and 

Seedling  Growth  of  Several  Crops 

W90-02002  5C 

OLDENBURG  UNIV.  (GERMANY,  F.R.)   INST 
FUER  CHEMIE  UND  BIOLOGIE  DES 
MEERES. 

Investigations  of  Biological  Measures  for  Resto- 
ration of  Oil  Polluted  Tidal  Flats  (Untersuchun- 
gen  mit  dem  Ziel  des  Vorschlags  Biologischer 
Massnahmen  bei  Oelverschmutzungen  der  Wat- 
toberflaeche). 
W90-02281  5G 


RHODE  ISLAND  UNIV.,  KINGSTON.  DEPT.  OF  MICROBIOLOGY. 


ONTARIO  VETERINARY  COLL.,  GUELPH 
DEPT.  OF  PATHOLOGY. 

Physiologic   and   Toxicologic    Effects   on    Pin- 
nipeds. 
W90-02432  5C 

Physiologic  and  Toxicologic  Effects  on  Ceta- 
ceans. 
W90-02434  5C 

Physiologic    and    Toxicologic    Effects    on    Sea 

Otters. 

W90-02436  5C 

Physiologic  and  Toxicologic  Effects  on  Polar 

Bears. 

W90-02438  5C 

Oil  Effects  on  Manatees:  Evaluating  the  Risks 
W90-02439  5C 

PARIS-11  UNIV.,  ORSAY  (FRANCE).  LAB 
D'HYDROLOGIE  ET  DE  GEOCHEMIE 
ISOTOPIQUE. 

Aqueous  Sulphates  From  the  Stripa  Groundwat- 
er System. 
W90-01972  2F 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRONOMY. 

Aerobic  and  Anaerobic  Microbial  Activity  in 
Deep  Subsurface  Sediments  from  the  Savannah 
River  Plant. 

W90-02124  2F 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  GEOSCIENCES. 

Implications  of  Aquifer  Hydraulics  on  Conduit 

Development  In  Karst  Regions. 

W90-02492  2F 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  PROGRAM  IN  ECOLOGY. 

Sources  of  Acidic  Storm  Flow  in  an  Appalach- 
ian Headwater  Stream. 
W90-02192  5B 

PETRO-GREEN,  INC.,  DALLAS,  TX. 

Field  Experience  with  Dispersants  for  Oil  Spills 

on  Land. 

W90-02340  5G 

PIKES  PEAK  REGIONAL  BUILDING  DEPT 
COLORADO  SPRINGS,  CO. 

Riverine  Software. 

W90-02391  6F 

PINELLAS  PARK  WATER  MANAGEMENT 
DISTRICT,  FL. 

Application    of    Floodplain     Management    by 
Local  Government  Using  GIS  Technology 
W90-02408  7C 

PIRNIE  (MALCOLM),  INC.,  COLUMBUS,  OH. 

Durability     of    Bituminous-Lined     Corrugated 
Steel  Pipe  Storm  Sewers  (Appendices) 
W90-02299  5D 

PLANCENTER  LTD.,  FINLAND. 

Sewerage    Systems:    Overflow    Problems    and 

Renovation  Methods. 

W90-02414  5D 

POLITECNICO  DI  TORINO  (ITALY)   DIPT 
DI  GEORISORSE  E  TERRITORIO. 

Analysis  of  Time-Dependent  Factors  of  Bossea 
Karstic  System  (Maritime  Alps-Italy) 
W90-02481  2F 


PRINCETON  UNIV.,  NJ.  DEPT.  OF  CIVIL 
ENGINEERING  AND  OPERATIONS 
RESEARCH. 

Experimental     Determination     of    Three-Fluid 
Saturation  Profiles  in  Porous  Media. 
W90-02185  5B 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI 
OH.  ENVIRONMENTAL  SAFETY  DEPT. 

Chemical  Response  Following  Base  Application 
to  Little  Simon  Pond,  New  York  State. 
W90-02105  5G 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS 
MICROBIAL  ECOLOGY  LAB. 

Enteric  Viruses  in  a  Mangrove  Lagoon,  Survival 

and  Shellfish  Incidence. 

W90-01947  5B 

PURAC  A.B.,  LUND  (SWEDEN). 

Denitrification-Possibilities   and   Cost  Aspects 
W90-02425  5D 

PURDUE  UNIV.,  LAFAYETTE,  IN.  SCHOOL 
OF  CIVIL  ENGINEERING. 

Automation    of   Batch    Wastewater    Treatment 
Systems  Using   Programmable   Logic   Control- 
lers. 
W90-02066  5D 

QUAD  CONSULTANTS,  VISALIA,  CA. 

Sewage  Sludge  Disposal  in  Southern  California, 

U.S.A. 

W90-02080  5E 

QUEBEC  MINISTERE  DE 
L'ENVIRONNEMENT,  SAINTE-FOY 
DIRECTION  DE  LA  QUALITE  DU  MILIEU 
AQUATIQUE. 

Simple  Dose-Effect  Model  of  Lake  Acidity  In 

Quebec  (Canada). 

W90-02261  5B 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO) 
DEPT.  OF  CIVIL  ENGINEERING. 

Fundamentals  of  Hydraulic  Physical  Modelling 
W90-02359  8B 

QUEENSLAND  DEPT.  OF  ENVIRONMENT 
CONSERVATION  AND  TOURISM,  BRISBANE 
(AUSTRALIA).  DIV.  OF  ENVIRONMENT. 

Water  Quality,  Sediments  and  the  Macroinverte- 
brate  Community  of  Residential  Canal  Estates  in 
South-East  Queensland,  Australia:  A  Multivar- 
iate Analysis. 
W90-02006  2L 

REGINA  UNIV.  (SASKATCHEWAN) 
FACULTY  OF  ENGINEERING. 

Use  of  Peat  in  the  Treatment  of  Oily  Waters 
W90-02156  5D 

RESOURCES  FOR  THE  FUTURE  INC 
WASHINGTON,  DC.  ENERGY  AND 
NATURAL  RESOURCES  DIV. 

Strategies  for  Agriculture. 

W90-02133  6D 

RETOM  GEO-RESEARCH  AND 
ENGINEERING,  INC.,  CALGARY  (ALBERTA). 

Research  on  Reservoir  Induced  Seismicity. 
W90-02039  gE 


PORTSMOUTH  POLYTECHNIC  (ENGLAND) 
DEPT.  OF  ELECTRICAL  AND  ELECTRONIC 
ENGINEERING. 

Process  Improvement  by  Computer-Aided  Load 
Smoothing  in  Activated  Sludge  Treatment 
W90-02062  5D 


RHODE  ISLAND  UNIV.,  KINGSTON   DEPT 
OF  MICROBIOLOGY. 

Use  of  the  Thermotolerant  Aeromonas  Group 
for  the  Trophic  State  Classification  of  Fresh- 
waters. 
W90-02008  2H 
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RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
GRADUATE  SCHOOL  OF  OCEANOGRAPHY. 

Accretion  Rates  and  Sediment  Accumulation  in 

Rhode  Island  Salt  Marshes. 

W90-02099  2J 

RHONE-POULENC  AG  CO.,  RESEARCH 
TRIANGLE  PARK,  NC. 

Field  Research  Studies  on  the  Movement  and 

Degradation  of  Thiodicarb  and   its  Metabolite 

Methomyl. 

W90-02184  5B 

RIJKSWATERSTAAT,  HAREN 
(NETHERLANDS).  TIDAL  WATERS  DIV. 

Effect  of  Organic  Pollution  on  Local  Distribu- 
tion of  Nereis  diversicolor  and  Corophium  volu- 
tator. 
W90-01965  5C 

RIVER  SERVICES,  INC.,  BROOKEVILLE, 
MD. 

Developing  Approaches  and  Uses  of  Typologies 
for  Community  Local  Flood  Warning  Systems. 
W90-02381  6F 

ROBERT  S.  KERR  ENVIRONMENTAL 
RESEARCH  LAB.,  ADA,  OK. 

Influence     of    Macromolecules     on     Chemical 

Transport. 

W90-02144  5B 

ROORKEE  UNIV.  (INDIA).  DEPT.  OF 
CHEMISTRY. 

Adsorption  of  Heavy  Metal  Ions  on  Carbona- 
ceous   Material    Developed    From    the    waste 
Slurry  Generated  in  Local  Fertilizer  Plants. 
W90-02014  5D 

RPI  INTERNATIONAL,  INC.,  COLUMBIA, 
SC. 

Tropical  Oil  Pollution  Investigations  in  Coastal 

Systems  (Tropics):  The  Effects  of  Untreated  and 

Chemically  Dispersed  Prudhoe  Bay  Crude  Oil 

on     Mangroves,     Seagrasses,     and    Corals    in 

Panama. 

W90-02355  5C 

SAINT  DAVID'S  UNIV.  COLL.,  LAMPETER 
(WALES).  DEPT.  OF  GEOGRAPHY. 

Precipitation:  Process  and  Analysis. 

W90-02287  2B 

SAN  DIEGO  COUNTY  DEPT.  OF  PLANNING 
AND  LAND  USE,  CA. 

Floodplain  Management  through  the  Communi- 
ty Planning  Process  in  San  Diego  County. 
W90-02394  6F 

SAO  PAULO  UNIV.  (BRAZIL).  INST.  DE 
GEOCIENCIAS. 

Hydrochemical  and  Isotopic  Study  of  the 
Groundwater  of  the  Botucatu  Aquifer  in  Sao 
Paulo  State  (Estudo  Hidroquimico  e  Isotopico 
das  Aguas  Subterraneas  do  Aquifero  Botucatu 
no  Estado  de  Sao  Paulo). 
W90-02273  2F 

SAVANNAH  RIVER  ECOLOGY  LAB.,  AIKEN, 
SC. 

Appropriateness  of  Aufwuchs  as  a  Monitor  of 

Bioaccumulation. 

W90-02115  5  A 

SCIENCE  APPLICATIONS  INTERNATIONAL 
CORP.,  SAN  DIEGO,  CA. 

Effects  of  Chemical  Dispersant  Agents  on  the 
Behavior  and  Retention  of  Spilled  Crude  Oil  in  a 
Simulated  Streambed  Channel. 
W90-02335  5G 

SCRIPPS  INSTITUTION  OF 
OCEANOGRAPHY,  LA  JOLLA,  CA. 

Unusual   Marine  Erosion  in  San  Diego  County 

from  a  Single  Storm. 

WW-02138  2J 


SEVERN-TRENT  WATER  AUTHORITY, 
BIRMINGHAM  (ENGLAND). 

Taming  the  Flood:  A  History  and  Natural  Histo- 
ry of  Rivers  and  Wetlands. 
W90-02288  6G 

SHANGHAI  SECOND  MEDICAL  COLL. 

(CHINA). 

Reduction  of  Enteric  Infectious  Disease  in  Rural 
China  by  Providing  Deep-well  Tap  Water 
W90-01946  5F 

SHELL  OIL  CO.,  HOUSTON,  TX. 

Planning  for  Dispersant  Use. 

W90-02346  5G 

SHIGA  PREFECTURAL  INST.  OF  PUBLIC 
HEALTH  AND  ENVIRONMENTAL  SCIENCE, 
OTSU  (JAPAN). 

Bioconcentration    and    Excretion    of   Diazinon. 

IBP,    Malathion    and    Fenitrothion    by    Willow 

Shiner. 

W90-02224  5B 

SILESIAN  UNIV.,  KATOWICE  (POLAND). 
DEPT.  OF  EARTH  SCIENCES. 

Hydrogeology  of  the  Upper  Jurassic  Karst  Aq- 
uifer    Within     the     Krakow-Wielun      Upland 
(Poland). 
W90-02486  2F 

SKIDAWAY  INST.  OF  OCEANOGRAPHY, 
SAVANNAH,  GA. 

Ecology  of  Understory  Kelp  Environments:  I. 
Effects  of  Kelps  on  Flow  and  Particle  Transport 
near  the  Bottom. 
W90-02147  2L 

SOCIETE  D'ENERGIE  DE  LA  BAIE  JAMES, 
MONTREAL  (QUEBEC). 

Review  of  the  Effects  of  Water  Transfers  in  the 

La   Grande   Hydroelectric    Complex   (Quebec, 

Canada). 

W90-02049  6G 

SOCIETE  GRENOBLOISE  D'ETUDES  ET 
D' APPLICATIONS  HYDRAULIQUES 
(FRANCE).  APPLIED  MATHEMATICS  DEPT. 

Sea  Outfalls  for  Industrial  and  Urban  Effluent- 
French  Practice. 
W90-02322  5E 

SOIL  CONSERVATION  SERVICE,  DES 
MOINES,  IA. 

Correlations  of  Permeability  and  Grain  Size. 
W90-02020  2F 

SOIL  CONSERVATION  SERVICE, 
WASHINGTON,  DC. 

Soil  Conservation  Service  and  Floodplain  Man- 
agement: A  Look  Ahead. 
W90-02370  4A 

SOUTH  AUSTRALIA  ENGINEERING  AND 
WATER  SUPPLY  DEPT.,  SALISBURY.  STATE 
WATER  LABS. 

Isolation   of  Aeromonas   spp.    from   Water   by 

Using  Anaerobic  Incubation. 

W90-02163  5F 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
DEPT.  OF  BIOLOGY. 

Modelling      Light      Distribution     Within      the 

Canopy  of  the  Marsh  Grass  Spartina  alterniflora 

as  a  Function  of  Canopy   Biomass  and   Solar 

Angle. 

W90-02227  2H 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
DEPT.  OF  GEOLOGY. 

Time  Series  Analyses  of  Suspended  Sediment 
Concentrations  at  North  Inlet,  South  Carolina. 
W90-0209I  2J 


SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
MARINE  SCIEN(  I    PROGRAM. 

Temporal  and  Metal-Specific  Patterns  in  the  Ac- 
cumulation of  Heavy  Metals  by  the  Scales  of 
Fundulus  heteroclitus 
W90-0203I  5B 

SOUTH  FLORIDA  WATER  MANAGEMLM 
DISTRICT,  WEST  PALM  BEACH. 

Kissimmee  River:  Floodplain  Harmony  in  Res- 
toration. 
W90-02376  4A 

SOUTH  STAFFORDSHIRE  WATERWORKS 
CO.,  WALSALL  (ENGLAND). 

ICA:  Evolution  is  Better  Than  Revolution. 

W90-02072  7B 

SOUTHERN  CALIFORNIA  METROPOLITAN 
WATER  DISTRICT,  LA  VERNE. 

Disinfection  of  Model  Indicator  Organisms  in  a 

Drinking  Water  Pilot  Plant  by  Using  PEROX- 

ONE 

W90-02166  5F 

SOUTHERN  WATER  AUTHORITY, 
WORTHING  (ENGLAND). 

Thanet  Sewage  Disposal  Investigation  and  the 
Comparison  of  Joint  and  Local  Solutions. 
W90-02328  5D 

SPLIT  UNIV.  (YUGOSLAVIA).  FACULTY  OF 
CIVIL  ENGINEERING  SCIENCES. 

Influence  of  Reservoir  on  Earthquakes  In  Karst 

Area-Grancarevo  Dam  Site. 

W90-02459  6G 

STANFORD  UNIV.,  CA.  DEPT.  OF  APPLIED 
EARTH  SCIENCES. 

Reliable  Aquifer  Remediation  in  the  Presence  of 
Spatially     Variable     Hydraulic     Conductivity: 
From  Data  to  Design. 
W90-02200  5G 

STATE  COMMISSION  FOR 
HYDROMETEOROLOGY  ENVIRONMENT 
CONTROL,  INSTITUTE  OF  APPLIED 
GEOPHYSICS,  BALTIC  BRANCH, 
JARVEVANA  TEE  5  SU-200001.  TALLINN, 
ESTONIA,  USSR. 

Conditions  for  Industrial  Effluent  Discharges  to 

the  Municipal  Sewerage  System. 

W90-02419  5D 

STATE  UNIV.  OF  NEW  YORK  AT  STONY 
BROOK.  MARINE  SCIENCES  RESEARCH 
CENTER. 

Transformations  of  Sulfur  Compounds  in  Marsh- 
Flat  Sediments. 
W90-02174  2L 

STATION  FEDERALE  DE  RECHERCHES  EN 
ARBORICULTURE,  VITICULTURE  ET 
HORTICULTURE  DE  WAEDENSWIL 
(SWITZERLAND). 

Methyl-,   Polymethyl-,   and   Alkylpolychlorodi- 

benzofurans  Indentified  In  Pulp  Mill  Sludge  and 

Sediments. 

W90-02247  5A 

STEVENS  INST.  OF  TECH.,  HOBOKEN,  NJ. 
DEPT.  OF  CIVIL  AND  OCEAN 
ENGINEERING. 

Comparison  of  Several  Control  Algorithms  for 

Activated  Sludge  Waste  Rate. 

W90-02064  5D 

STOCKHOLM  WATER  AND  WASTEWATER 
WORKS  (SWEDEN). 

Renovation  of  the  Stockholm  Sewerage  System. 
W90-O2415  5D 
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STONE  AND  WEBSTER  ENGINEERING 
CORP.,  BOSTON,  MA. 

Flood  Analyses  Pertaining  to  Design  of  Nuclear 

Power  Plants. 

W90-02524  2E 

STS  CONSULTANTS  LTD.,  MINNEAPOLIS, 
MN. 

Dissimilatory    Nitrate    Reduction    in    a    Waste- 
Water  Contaminated  Aquifer. 
W90-02024  5B 

STUDENT  MOUNTAINEERING  SOCIETY 
ZAGREB  (YUGOSLAVIA). 

Speleological  Exploration  of  Ogulin  Area. 
W90-02475  2F 

STUTTGART  UNIV.  (GERMANY,  F.R.).  INST 
FUER  WASSERBAU. 

Modelling  of  Large-Scale  Heat  and  Contaminant 
Transport  in  Ground  Water.  DFG  Research 
Group  at  the  Universities  of  Hohenheim,  Karls- 
ruhe and  Stuttgart-Report  of  Activities  1986/87 
(Modellierung  dees  Grobraumigen  Warme-und 
Schadstofftransports  im  Grundwasser.  DFG 
Forschergruppe  an  den  Universitaeten  Hohen- 
heim, Karlsruhe  und  Stuttgart-Tatigkeitsbericht 
1986/87). 
W90-02278  5B 

SUNSHINE  TECHNOLOGY  CORP.,  WEST 
HARTFORD,  CT. 

Crisis  in  Response  Training. 

W90-02343  5G 

SUSSEX  UNIV.,  BRIGHTON  (ENGLAND). 
SCHOOL  OF  CHEMISTRY  AND 
MOLECULAR  SCIENCES. 

Copper  Molluscicides  for  Control  of  Schistoso- 
miasis. 1.  Effect  of  Inorganic  Complexes  on  Tox- 
icity. 
W90-02245  5G 

SWEDISH  ENVIRONMENTAL  RESEARCH 
INST.,  STOCKHOLM. 

Oil  Pollution  from  Rivers  (Kroniska  Oljeutslapp 

Fran  Floder). 

W90-02276  5B 

SWEDISH  WATER  AND  WASTE  WATER 
WORKS  ASSOCIATION,  STOCKHOLM. 

Possibilities  of  Implementing  Nitrogen  Removal 
at  Swedish  Wastewater  Treatment  Plants. 
W90-02426  5D 

SYNERGICS,  INC.,  ANNAPOLIS,  MD. 

Environmental  Benefits  of  Further  US  Hydro 

Development. 

W90-02035  6G 

SYVAB,  HIMMERFJARDSVERKET,  S-14032 
GRODINGE,  SWEDEN. 

Experience  with  Biological  Denitrification  at  the 

Himmerfjarden  Plant. 

W90-02424  5D 

TAHAL  CONSULTING  ENGINEERS  LTD 
TEL-AVIV  (ISRAEL). 

Operation  of  the  Soreq  Wastewater  Treatment 
Plant  with  a  Single-Stage  Nitrification-Denitrifi- 
cation  Activated  Sludge  System 
W90-02075  5D 

TAMPERE  UNIV.  OF  TECHNOLOGY 
(FINLAND). 

Problems  with  Textile  Wastewater  Discharge 
W90-02421  5D 

TECHNICAL  UNIV.  OF  DENMARK,  LYNGBY. 

Suitability  of  Four  Media  for  Enumerating  Aer- 
omonas  spp.  from  Environmental  Samples 
W90-02208  '      5A 

TECHNICAL  UNIV.  OF  LISBON 
(PORTUGAL).  INST.  SUPERIOR  TECNICO. 

Tidal  Models. 

W90-02364  2L 


TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  GESELLSCHAFT  ZUR 
FOERDERUNG  DER 
SIEDLUNGSWASSERWIRTSCHAFT. 

Increase  of  the  Capacity  of  Anaerobic  Sewage 

Sludge  Stabilization  by  Thermal  Pretreatment  of 

the  Sludge  (Steigerung  der  Leistungsfaehigkeit 

der      Anaeroben      Klaerschlammstabillsierurng 

durch    eine    Thermische    Vorbehandlung    des 

Schlammes). 

W90-02442  5D 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  INST.  FUER 
VERFAHRENSTECHNIK. 

Removal  of  Nitrates  from  Wellwater  by  Mem- 
brane Processes.  Final  Report  (Nitratentfernung 
aus  Grundwaessern  mitteis  Membranverfahren. 
Schlussbericht)  (in  German). 
W90-02441  5p 

TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS).  ORGANIC 
GEOCHEMISTRY  UNIT. 

Carbohydrate  Speciation  and  Py-MS  Mapping 
of   Peat    Samples    From    a    Subtropical    Open 
Marsh  Environment. 
W90-01979  2H 

TECHNISCHE  UNIV.  BERLIN  (GERMANY, 
F.R.).  FACHBEREICH  17  - 
WERKSTOFFWISSENSCHAFTEN. 

Hydrometallurgical  Separation  of  Heavy  Metals 
from  Slurries  (Hydrometallurgische  Abirennung 
von  Schwermetallen  aus  Schlammen). 
W90-02280  5D 

TECHNISCHE  UNIV.  BRAUNSCHWEIG 
(GERMANY,  F.R.).  ABT.  FUER 
SIEDLUNGSWASSERWIRTSCHAFT. 

Full-Scale   Experiences   with   Biological    Phos- 
phorus Removal  at  the  Wastewater  Treatment 
Plants  of  West  Berlin. 
W90-02076  5D 

TENNESSEE  UNIV.,  KNOXVILLE.  INST.  FOR 
APPLIED  MICROBIOLOGY. 

Microbial  Activities  in  Deep  Subsurface  Envi- 
ronments. 
W90-02123  2F 

TENNESSEE  VALLEY  AUTHORITY 
KNOXVILLE. 

Increasing    Awareness    and    Understanding    of 

Flood  Hazard  Areas  and  Flood  Risks  through 

Printed  Materials  Targeted  to  Specific  Interest 

Groups. 

W90-02379  6F 

Feasibility    of   Predicting    100-Year  Floodway 

Width  and  Depth  in  the  Tennessee  Valley  by 
Multiple  Linear  Regression. 

W90-02410  2E 

TENNESSEE  VALLEY  AUTHORITY, 
KNOXVILLE.  FLOOD  PROTECTION 
BRANCH. 

TVA   Practice  in  Flood   Frequency  and   Risk 

Analysis. 

W90-02539  2E 

TENNESSEE  VALLEY  AUTHORITY,  MUSCLE 
SHOALS,  AL.  ATMOSPHERIC  SCIENCE 
DEPT. 

Analysis  of  Summertime  Cloud  Water  Measure- 
ments Made  in  a  Southern  Appalachian  Spruce 
Forest. 
W90-02155  5A 

TENNESSEE  VALLEY  AUTHORITY 
NASHVILLE. 

Stream  Renovation:  A  New  Approach  to  Agri- 
cultural Flood  Damage  Reduction 
W90-02377  4A 


TEXACO,  INC.,  BEACON,  NY. 

Economic  Evaluation  of  Dispersants  to  Combat 

Oil  Spills. 

W90-02338  5G 

TEXAS  UNIV.  AT  AUSTIN. 

Effects  of  Sludge  Age  and  Selector  Configura- 
tion on  the  Control  of  Filamentous  Bulking  in 
the  Activated  sludge  Process 
W90-02102  5D 

TEXAS  UNIV.  AT  AUSTIN.  BUREAU  OF 
ECONOMIC  GEOLOGY. 

Physical  Control  on  Hydrochemical  Variability 

in  the  Inner  Bluegrass  Karst  Region  of  Central 

Kentucky. 

W90-02021  2F 

TEXAS  UNIV.  AT  AUSTIN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Review   of  Advances   in   Risk   and   Reliability 

Analysis  for  Hydraulic  Structures 

W90-02526  2E 

THAMES  WATER  AUTHORITY,  LONDON 
(ENGLAND). 

Sewage  Sludge  to  Sea-the  Thames  Water  Ap- 
proach. 
W90-02330  5E 

THE  HYDROGEOLOGY  AND  ENGINEERING 
GEOLOGY  PARTY  OF  GUANGXI,  CHINA. 

Study    of    Disu    Underground    River    System, 

Du'an  County,  Guangxi. 

W90-02506  2F 

THE  NO.l  HYDROGEOLOGICAL  AND 
ENGINEERING  GEOLOGICAL  PARTY  OF 
HUNAN  PROVINCE,  CHINA. 

Prediction  and  Rational  Development  and  Utili- 
zation of  Underground  Water  Resources  In  Hai- 
quan  of  Hunan  Province. 
W90-02461  2F 

THE  NO.  1  HYDROGEOLOGY  AND 
ENGINEERING  GEOLOGY  PARTY  OF 
GUIZHOU,  GUIYANG,  CHINA. 

Karst  Environment  of  Guiyang  City-Its  Man- 
agement and  Protection. 
W90-02460  4B 

THE  NO.  801  HYDROGEOLOGY  AND 
ENGINEERING  GEOLOGY  PARTY,  JINAN 
SHANDONG,  CHINA. 

Karst  Hydrogeological  Conditions  and  its  Char- 
acteristics in  the  Central-South  Area  of  Shan- 
dong Province. 
W90-02502  2F 

THURBER  CONSULTANTS  LTD.,  CALGARY 
(ALBERTA). 

Pangnirtung  Water  Reservoir:  Geotechnical  As- 
pects. 
W90-01959  8D 

TOKYO  UNIV.  (JAPAN).  DEPT.  OF  URBAN 
ENGINEERING. 

Contribution  of  Methanogenesis  to  Denitrifica- 
tion with  an  Upflow  Filter. 
W90-02110  5D 

TRINITY  COLL.,  DUBLIN  (IRELAND).  DEPT 
OF  GEOGRAPHY. 

Effects  of  Land  Drainage  on  Groundwater  Re- 
sources In  Karstic  Areas  of  Ireland 
W90-02466  6G 

TRONDHEIM  UNIV.  (NORWAY).  LAB.  OF 
BIOTECHNOLOGY. 

Cycling  of  Organic  Carbon  in  the  Photic  Zone 
of  a  Eutrophic  Lake  with  Special  Reference  to 
the  Heterotrophic  Bacteria. 
W90-01996  2H 
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Chemical  Composition  and   Phosphate  Uptake 
Kinetics  of  Limnetic  Bacterial  Communities  Cul- 
tured in  Chemostats  under  Phosphorus  Limita- 
tion. 
W90-O2O0O  2H 

TULSA,  OK. 

From  Harm's  Way:  Flood-Hazard  Mitigation  in 

Tulsa,  Oklahoma. 

W90-02396  6F 

UNIVERSIDAD  AUTONOMA  DE  MADRID 
(SPAIN).  DEPT.  DE  ECOLOGIA. 

Effect  of  an  Irrigation  and  Hydroelectric  Reser- 
voir on  its  Downstream  Communities. 
W90-02047  6G 

UNIVERSIDAD  DE  LOS  ANDES,  MERIDA 
(VENEZUELA).  DEPT.  DE  BIOLOGIA. 

Mist  and  Fog  Interception  in  Elfin  Cloud  For- 
ests in  Colombia  and  Venezuela. 
W90-02206  21 

UNIVERSIDAD  DEL  PAIS  VASCO,  BILBAO 
(SPAIN).  DEPT.  OF  GEODYNAMIC. 

About  the  Hydrogeological  and  Hydrochemical 
Behaviour  of  the  Karstic  Areas  In  the  Basque 
Country  (Northern  Spain,  Europe). 

W90-02477  2F 

UNIVERSITA  DEGLI  STUDI  'TOR 
VERGATA',  ROME  (ITALY).  DEPT.  OF 
PUBLIC  HEALTH. 

Isolation  of  Wild-Type  Hepatitis  A  Virus  from 

the  Environment. 

W90-02013  5  A 

UNIVERSITAET  DER  BUNDESWEHR 
MUENCHEN,  NEUBIBERG  (GERMANY,  F.R.). 
INST.  FUER  WASSERWESSEN. 

Capacity  of  the  Activation  Process  in  Cascade 
Circuits  (Leistungsfaehigkeit  von  Belebungsver- 
fahren  in  Kaskadenschaltung). 
W90-02268  5D 

Influence     of    Hydrological     Unreliability     on 
Water  Supply  from  Reservoirs  (Der  Einfluss  der 
Hydrologischen   Unsicherheit   auf  die   Versor- 
gung  durch  Wasserkraftspeicher). 
W90-02272  6D 

UNIVERSTTE  DE  TOULON  ET  DU  VAR,  LA 
GARDE  (FRANCE).  LAB.  DE  RECHERCHES 
DE  CHIMIE  MARINE  DES 
ORGANOMETALLIQUES. 

Relative  Importance  of  Bio-and  Geopolymers  in 
Interstitial  Waters:  Spectrofluorometry  and  Bio- 
assay  Studies  (Importance  Relative  Des  Bio-and 
Geopolymeres  dans  les  eaux  Interstitielles:  Utili- 
sation de  la  Spectrofluorimetrie  et  Essais  Biochi- 
miques). 
W90-02010  5A 

UNIVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 
RESEARCH  INST. 

Karst  Features  of  the  Arabian  Platform  and  their 

Influence  on  Aquifers. 

W90-02498  2F 

UNIVERSITY  OF  SOUTHWESTERN 
LOUISIANA,  LAFAYETTE.  DEPT.  OF 
BIOLOGY. 

Recent    Accretion    in    Mangrove    Ecosystems 

Based  on  137  Cs  and  210  Pb. 

W90-02098  2J 

UNIVERSITY  OF  WEST  FLORIDA, 
PENSACOLA.  DEPT.  OF  POLITICAL 
SCIENCE. 

Enhancing   Awareness   of  Flood-prone   Areas: 
The    Dilemma   of  Technical    Information    and 
Knowledge  Holding. 
W90-O237I  6F 


UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  GEOGRAPHY. 

Bed    Material    Sampling    Error    in    Sand    Bed 

Rivers. 

W90-02198  7A 

UPPSALA  UNIV.  (SWEDEN). 
LIMNOLOGISKA  INSTITUTIONEN. 

Interstitial  Water  Concentrations  of  Phosphorus, 
Iron  and   Manganese  in  a  Shallow,   Eutrophic 
Swedish  Lake-Implications  for  Phosphorus  Cy- 
cling. 
W90-02009  2H 

Zooplankton    Communities    and    Acidification 

Processes  (A  Review). 

W90-02266  5C 

UPSTATE  FRESHWATER  INST.,  INC., 
SYRACUSE,  NY. 

Modeling  CI  Concentrations  In  Cayuga  Lake, 

U.S.A. 

W90-02264  5B 

USTREDNI  USTAV  GEOLOGICKY,  PRAGUE 
(CZECHOSLOVAKIA). 

Groundwater  Quality  Monitoring  as  a  Tool  of 
Groundwater  Resources  Protection. 
W90-02453  5A 

UTAH  UNIV.,  SALT  LAKE  CITY.  DEPT.  OF 
CIVIL  ENGINEERING. 

Project  Risk  Considering  Sampling  Uncertain- 
ties and  a  Finite  Project  Operation  Period. 
W90-02530  2E 

UTRECHT  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF  PHYSICAL 
GEOGRAPHY. 

Contribution  of  Ammonia  Emissions  from  Agri- 
culture to  the  Deposition  of  Acidifying  and  Eu- 
trophying  Compounds  onto  Forests. 
W90-021 14  5B 

VICTORIA  DEPT.  OF  WATER  RESOURCES, 
ARMADALE  (AUSTRALIA). 

Flood   Risk   Bias   Analysed  Through   a  Multi- 
State  Flood  Insurance  Model. 
W90-02536  7C 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG. 

Modeling  Transport  of  a  Degradable  Chemical 
and  Its  Metabolites  in  the  Unsaturated  Zone. 
W90-02025  2F 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  CENTER  FOR 
ENVIRONMENTAL  AND  HAZARDOUS 
MATERIAL  STUDIES. 

Influence  of  Water  Quality  on  Macroinverte- 
brate  Community  Responses  to  Copper  in  Out- 
door Experimental  Streams. 
W90-02032  5C 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  CENTER  FOR 
ENVIRONMENTAL  STUDIES. 

Toxicity  Versus  Avoidance  Response  of  Golden 
Shiner,  Notemigonus  crysoleucas,  to  Five 
Metals. 

W90-02178  5  A 

VIRGINIA  UNIV.,  CHARLOTTESVILLE. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Factors  Controlling  the  Removal  of  Sulfate  and 
Acidity  From  the  Waters  of  an  Acidified  Lake. 
W90-02160  5G 

Changes  in  the  Chemical  Composition  of  Stream 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


APPROXIMATING  RAINFALL-RUNOFF 

MODELLING  UNCERTAINTY  USING  THE 
STOCHASTIC  INTEGRAL  EQUATION 

METHOD. 

Williamson  and  Schmid,  Irvine,  CA. 

T.  V.  Hromadka. 

Advances  in  Water  Resources  AWREDI,  Vol.  12, 

No.l,  p  21-25,  March  1989.  3  fig,  19  ref. 

Descriptors:  *Rainfall-runoff  relationships,  'Error 
analysis,  'Hydrologic  models,  *Model  studies, 
•Stochastic  process,  Catchment  areas,  Mathemati- 
cal models,  Stochastic  hydrology,  Probability  dis- 
tribution. 

The  most  recent  literature  regarding  rainfall-runoff 
hydrologic  models  has  demonstrated  the  consider- 
able magnitude  of  uncertainty  in  modeling  predic- 
tions. Due  to  the  nondeterministic  nature  of  the 
rainfall-runoff  processes  occurring  over  the  catch- 
ment, the  mathematical  descriptions  of  these  proc- 
esses result  in  stochastic  equations,  in  which  vari- 
ations about  the  assumed  values  are  governed  by 
certain  probability  distributions.  It  is  more  realistic 
to  formulate  a  stochastic  model  of  the  modeling 
error  than  to  assume  a  totally  deterministic  model 
of  the  rainfall-runoff  phenomena  which  entirely 
neglects  the  significant  random  error  contribution. 
The  uncertainty  problem  is  approached  by  provid- 
ing a  methodology  which  can  be  incorporated  into 
almost  all  rainfall-runoff  models.  The  methodology 
is  based  upon  the  standard  theory  of  stochastic 
integral  equations  which  has  been  successfully  ap- 
plied to  several  problems  in  the  life  sciences  and 
chemical  engineering.  The  stochastic  integral  for- 
mulation is  used  to  represent  the  total  variation 
between  a  record  of  measured  runoff  data  and 
model  estimates.  Because  of  the  simplicity  of  the 
technique,  the  stochastic  integral  equation  method 
can  be  integrated  into  most  currently  available 
rainfall-runoff  models.  The  method  provides  the 
capability  to  develop  probability  distributions  of 
almost  all  criterion  variable  estimates  as  produced 
from  almost  any  rainfall-runoff  modelling  ap- 
proach. (Fish-PTT) 
W90-02547 


WATER  YIELD  FROM  FOREST  SNOWPACK 
MANAGEMENT:  RESEARCH  FINDINGS  IN 
ARIZONA  AND  NEW  MEXICO. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  4 A. 
W90-02588 


SURFACE  HUMIDLTY  AND  PRECIPLTABLE 
WATER  VAPOR  LINKAGE  OVER  WEST  AND 
CENTRAL  AFRICA:  FURTHER  CLARIFICA- 
TION AND  EVALUATION  OF  EXISTING 
MODELS. 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 
of  Physics. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-O2638 


WATER   INFILTRATION   AS   AFFECTED   BY 
SODL  CRUST  AND  MOISTURE  PROFILE. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For   primary   bibliographic   entry  see   Field   2G. 

W90-02739 


CLIMATE  AND  WATER  RESOURCES. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR). 

I.  A.  Shiklomanov. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  5,  p  495-529,  Oct  1989.  9  fig,  4  tab,  42  ref. 

Descriptors:  'Climatology,  'Greenhouse  effect, 
•Climates,  'Global  warming,  'Water  resources  de- 
velopment, Anthropogenic  effects,  Temperature, 
Carbon  dioxide,  Interrelations. 


River  runoff  and  the  resulting  water  resources 
which  provide  the  needs  of  mankind  for  fresh 
water  are  subject  to  variations  in  space  and  time 
mainly  depending  on  the  space  and  time  variability 
of  climate  characteristics.  Thus  there  are  close 
interrelations  between  the  problems  of  the  provi- 
sion of  fresh  water  and  the  problems  of  both 
natural  and  anthropogenic  changes  in  climate. 
Moreover,  these  interrelations  are  characterized  by 
specific  features  both  under  natural  conditions  and 
during  a  period  of  man's  intensive  impact  on  water 
resources.  On  the  basis  of  research  results  obtained 
at  the  State  Hydrological  Institute  in  Leningrad, 
the  global  interrelations  between  climatic  charac- 
teristics and  water  resources  under  natural  condi- 
tions have  been  determined  and  in  the  case  of 
intensive  water  resources  development;  up-to-date 
ideas  on  the  anthropogenic  changes  of  the  global 
climate  given;  and  the  possible  consequent  effects 
on  future  water  resources  were  analyzed.  Changes 
in  climate  for  the  next  40-60  years  corresponding 
to  the  rise  of  mean  global  air  temperature  by  3-4  C 
resulting  from  C02  increase  in  the  atmosphere  are 
quite  significant,  in  particular  for  the  middle  and 
high  latitudes  of  the  Northern  Hemisphere.  This 
will  greatly  affect  the  whole  variety  of  physiogra- 
phic features  in  vast  areas  and  in  entire  countries, 
the  future  water  resources,  the  conditions  of  living, 
the  structure  and  development  of  economics,  and 
primarily  agriculture  and  water  management.  (Au- 
thor's abstract) 
W90-02759 


ESTIMATION  OF  THE  PARAMETERS  OF  AN 
ISOLATED  EVENT  CONCEPTUAL  MODEL 
FROM  PHYSICAL  CATCHMENT  CHARAC- 
TERISTICS. 

Rhodes    Univ.,     Grahamstown    (South    Africa). 

Dept.  of  Geography. 

D.  A.  Hughes. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  5,  p  539-557,  Oct  1989.  4  fig,  5  tab,  31  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Flood 
forecasting,  'Floods,  'South  Africa,  'Model  stud- 
ies, Flood  data,  Catchment  areas. 

There  has  been  a  trend  in  recent  years  towards  the 
development  and  popularity  of  physically-based 
deterministic  models.  However,  the  application  of 
such  models  is  not  without  difficulties.  The  useful- 
ness of  a  conceptual  single-event  model  for  simu- 
lating floods  from  catchments  covering  a  wide 
variety  of  climatic  and  physiographic  areas  was 
investigated  using  a  model  that  was  calibrated  on  a 
group  of  catchments.  The  calibrated  parameter 
values  were  then  related  to  physical  catchment 
indices.  The  resulting  quantitative  relationships 
were  assessed  with  respect  to  their  value  for  esti- 
mating the  parameter  values  of  the  model  when 
calibration  is  not  possible.  The  results  indicate  that 
the  technique  is  likely  to  provide  flood  estimations 
for  medium  sized  catchments  (5-150  sq  km)  that 
are  more  reliable  than  several  flood  estimation 
methods  currently  in  use  in  South  Africa.  (Au- 
thor's abstract) 
W90-02761 


EVAPOTRANSPIRATION  IN  A  GREEN- 
HOUSE-WARMED WORLD:  A  REVIEW  AND 
A  SIMULATION. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 

Climate  Resources  Program. 

For  primary   bibliographic   entry   see   Field   2D. 

W90-02781 


MODELING  THE  EFFECTS  OF  AMAZONIAN 
DEFORESTATION  ON  REGIONAL  SURFACE 
CLIMATE:  A  REVIEW. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-02783 


FLOOD  FORECASTING  BY  THE  FILTER  SEP- 
ARATION AR  METHOD  AND  COMPARISON 
WITH  MODELING  EFFICIENCIES  BY  SOME 
RAINFALL-RUNOFF  MODELS. 

Utsunomiya  Univ.  (Japan).  Dept.  of  Civil  Engi- 


neering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02801 


DERIVING    THE    UNIT    HYDROGRAPH    BY 
ROOT  SELECTION. 

College  of  Technology,  Dublin  (Ireland). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02802 


DISCRETIZATION  AND  COST-EFFECTIVE- 
NESS OF  A  FINITE  ELEMENT  SOLUTION 
FOR  HILLSLOPE  SUBSURFACE  FLOW. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02804 


SIMULATION  OF  STREAMFLOW  IN  SMALL 
DRAINAGE  BASINS  IN  THE  SOUTHERN 
YAMPA  RIVER  BASIN,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  S.  Parker,  and  J.  M.  Norris. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    88-4071, 
August  1989.  47p,  14  fig,  1 1  tab,  8  ref. 

Descriptors:  'Model  studies,  'Runoff  forecasting, 
'Simulation,  'Rainfall-runoff  relationships,  'Colo- 
rado, Calibrations,  Streamflow  forecasting,  Soil 
water. 

Coal  mining  operations  in  northwestern  Colorado 
commonly  are  located  in  areas  that  have  minimal 
available  water-resource  information.  Drainage- 
basin  models  can  be  a  method  for  extending  water- 
resource  information  to  include  periods  for  which 
there  are  no  records  or  to  transfer  the  information 
to  areas  that  have  no  streamflow-gaging  stations. 
To  evaluate  the  magnitude  and  variability  of  the 
components  of  the  water  balance  in  the  small 
drainage  basins  monitored,  and  to  provide  some 
method  for  transfer  of  hydrologic  data,  the  U.S. 
Geological  Survey's  Precipitation-Runoff  Model- 
ing System  was  used  for  small  drainage  basins  in 
the  southern  Yampa  River  basin  to  simulate  daily 
mean  streamflow  using  daily  precipitation  and  air- 
temperature  data.  The  study  area  was  divided  into 
three  hydrologic  regions,  and  in  each  of  these 
regions,  three  drainage  basins  were  monitored. 
Two  of  the  drainage  basins  in  each  region  were 
used  to  calibrate  the  Precipitation-Runoff  Model- 
ing System.  The  model  was  not  calibrated  for  the 
third  drainage  basin  in  each  region;  instead,  param- 
eter values  were  transferred  from  the  model  that 
was  calibrated  for  the  two  drainage  basins.  For  all 
of  the  drainage  basins  except  one,  period  of  record 
used  for  calibration  and  verification  included  water 
years  1976-81.  Simulated  annual  volumes  of 
streamflow  for  drainage  basins  used  in  calibration 
compared  well  with  observed  values;  individual 
hydrographs  indicated  timing  differences  between 
the  observed  and  simulated  daily  mean  streamflow. 
Observed  and  simulated  annual  average  stream- 
flows  compared  well  for  the  periods  of  record,  but 
values  of  simulated  high  and  low  streamflows  were 
different  than  observed  values.  Similar  results  were 
obtained  when  calibrated  model  parameter  values 
were  transferred  to  drainage  basins  that  were  unca- 
librated.  (USGS) 
W90-02856 


HYDROGEOLOGY. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02866 


HISTORICAL  PERSPECTIVE. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02867 


HYDROGEOLOGIC  SETTING   OF  REGIONS. 

Geological  Survey,  Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field  2F. 
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Field  2— WATER  CYCLE 


Group  2A — General 

REGION  7,  CENTRAL  ALLUVIAL  BASINS. 

Geological  Survey,  Tucson,  AZ. 

T.  W.  Anderson,  G.  E.  Welder,  G.  Lesser,  and  A. 

Trujillo. 

IN:    Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  81-86. 

2  fig,  15ref. 

Descriptors:  "Central  Alluvial  Basins,  •Ground- 
water depletion,  *Arid  lands,  *Geohydrology, 
"Geohydrologic  units,  'Alluvial  aquifers,  Alluvial 
plains,  Mountains,  Basins,  Igneous  rocks,  Sedimen- 
tary rocks,  Metamorphic  rocks,  Arid  climates, 
Semiarid  climates,  Groundwater  recharge,  Precipi- 
tation, Surface  water  availability,  Water  storage, 
Water  resources  development,  Geologic  units, 
Geologic  control,  North  America. 

The  Central  Alluvial  Basins  of  North  America 
encompass  about  700,000  square  kilometers  in 
southwestern  United  States  and  north-central 
Mexico.  The  land  form  of  the  area  is  characteristic 
of  basin-and-range  physiography  with  sharply 
rising  mountains  separated  by  broad  alluvial  plains. 
Mountains  have  a  general  north-to-northwest  trend 
and  divide  the  area  into  many  basins.  Rocks  in  the 
Central  Alluvial  Basins  region  include  igneous, 
metamorphic,  and  sedimentary  types.  The  region  is 
the  driest  area  in  the  United  States  and  Mexico, 
and  large  areas  are  classified  as  arid  and  semiarid. 
Water  resources  in  the  region  are  derived  from 
precipitation  or  from  surface-water  inflow.  The 
limited  surface-water  resources  of  the  area  are 
almost  completely  appropriated  and  generally 
have  been  overexploited,  so  that  severe  depletion 
of  storage  has  occurred  in  many  basins.  Continued 
exploitation  of  groundwater  resources  at  present 
rates,  therefore,  eventually  will  deplete  the  recov- 
erable volume  of  stored  water.  (See  also  W90- 
02866)  (Fish-PTT) 
W90-02876 


REGION  8,  SIERRA  MADRE  OCCIDENTAL. 

Comision  Federal  de  Electricidad,  Mexico  City. 

J.  J.  Carrillo. 

IN:   Hydrogeology.   The   Geological   Society   of 

North  America,  Boulder,  Colorado.  1988.  p  87-88 

3ref. 

Descriptors:  "Sierra  Madre  Occidental,  "Mexico, 
"Geohydrology,  "Geohydrologic  units,  Geologic 
units,  Geologic  control,  Topography,  Mountains, 
Structural  geology,  Rainfall,  River  basins,  Water- 
sheds, Permeability,  Flow  control,  Dams,  Water 
conservation,  Water  use,  Igneous  rocks,  Aquitards, 
Humid  climates,  Arid  climates. 

The  Sierra  Madre  Occidental  is  a  mountainous 
chain  essentially  parallel  to  the  west  coast  of 
Mexico,  and  is  characterized  by  a  high  plateau  of 
extrusive  rocks  with  wide  structural  depressions 
striking  north-northwest  to  south-southeast;  among 
the  gently  sloping  mountains  are  mesas  and  minor 
plateaus.  The  climate  ranges  from  humid  temper- 
ate, with  rainfall  occurring  all  year  in  the  higher 
parts  of  the  Sierra,  to  a  dry  steppe  climate  to  the 
east  in  the  lower  parts  of  the  Sierra.  The  precipita- 
tion of  the  Sierra  Madre  Occidental  is  principally 
of  the  orogenic  type.  The  rivers  that  discharge  in 
the  Pacific  are  virtually  perennial  and  drain  basins 
of  great  length.  The  large  amount  of  water  that 
drains  the  Pacific  watershed  results  from  high  rain- 
fall on  rocks  with  a  wide  range  of  permeability.  All 
the  important  rivers  have  dams  to  control  the  flow 
and  to  achieve  maximum  water  conservation  and 
usage.  The  topography  of  the  region  is  formed 
principally  by  dissection  of  igneous  rocks.  Low- 
permeability  rocks  that  occur  throughout  the  geo- 
logic section  compose  regional  aquitards.  (See  also 
W90-02866)  (Fish-PTT) 
W90-02877 


Descriptors:  "Geohydrology,  "Geohydrologic 
units,  "Groundwater  movement,  "Mexico,  "Trans- 
mexican  Volcanic  Belt,  Geologic  units,  Geologic 
control,  Topography,  Geohydrologic  boundaries, 
River  basins,  Hydraulic  properties,  Geochemistry, 
Mountains,  Volcanoes,  Valleys,  Arroyos,  Drain- 
age, Humid  climates,  Subhumid  climates,  Arid  cli- 
mates, Flow  discharge,  Physiographic  provinces, 
Structural  geology. 

The  Faja  Volcanica  Transmexicano  (Transmexican 
Volcanic  Belt)  hydrogeologic  region  is  approxi- 
mately coincident  with  the  physiographic  province 
of  the  same  name  in  central  Mexico.  The  region  is 
predominantly  mountainous  and  composed  of 
some  of  the  most  extensive  and  spectacular  mani- 
festations of  volcanism  in  North  America.  Other 
relevant  physiographic  features  are  the  lacustrine 
valleys  between  the  mountain  chains.  Numerous 
rivers  and  arroyos  drain  this  region  The  dominant 
climates  are  tropical  and  humid-temperate,  subhu- 
mid temperate  and  arid  temperate,  and  humid-to- 
arid  cold.  Lithologically,  the  oldest  igneous  rocks 
that  form  the  mountains  are  essentially  imperme- 
able; nevertheless,  those  that  have  been  tectonical- 
ly  fractured  or  altered  by  weathering  may  have 
significant  permeability.  Rocks  of  high  infiltration 
capacity  are  vesicular  basalts,  columnar  basalts, 
and  thick  pyroclastics  whose  outcrops  are  excel- 
lent recharge  areas.  Frequently  in  elevated  moun- 
tainous areas,  fractured  and  altered  rocks  overlie 
less-permeable  rocks  and  form  perched  aquifers 
independent  of  the  regional  system.  On  passing 
through  rocks  of  basaltic  composition,  predomi- 
nant in  the  recharge  area,  water  gains  cations  of  Ca 
and  Mg  from  the  dissolution  of  calcic  feldspars  and 
ferromagnesian  minerals.  In  lacustrine  valleys,  the 
water  salinity  is  relatively  high  owing  to  long 
residence  time  in  the  subsurface  and  its  frequent 
circulation  through  or  near  evaporites;  dissolved 
solids  here  are  commonly  greater  than  1000  mg/L. 
Infiltrating  water  that  reaches  great  depths  and 
circulates  close  to  volcanic  and  tectonic  heat 
sources  transports  and  redistributes  the  heat,  form- 
ing convective  hydrothermal  systems.  The  more 
important  geothermal  systems  are  in  the  western 
portion  of  the  region.  Thermal  processes  are  usual- 
ly associated  with  the  upward  heat  flow  from 
depth  and  include  the  effects  of  magma  chambers. 
(See  also  W90-02866)  (Fish-PTT) 
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REGION  10,  FAJA  VOLCANICA  TRANSMEXI- 
CANO. 

Secretaria  de  Agricultura  y  Recursos  Hidraulicos, 

Mexico  City.  Subdireccion  Geohidrologia. 

R  Chavez. 

IN:    Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  93-98. 
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REGION  23,  GULF  OF  MEXICO  COASTAL 
PLAIN. 

Geological  Survey,  Austin,  TX. 

H.  F.  Grubb,  and  J.  J.  Carillo. 

IN:   Hydrogeology.   The   Geological   Society   of 

North  America,  Boulder,  Colorado.  1988.  p  219- 

228.  8  fig,  1  tab,  19  ref. 

Descriptors:  "Geohydrology,  "Geohydrologic 
units,  "Aquifer  systems,  "Coastal  plains,  Geologic 
time,  Cenozoic  era,  Mesozoic  era,  Sedimentary 
rocks,  Oil,  Fluid  mechanics,  Saline  water,  Geohy- 
drologic boundaries,  Geologic  units,  Physiogra- 
phic provinces,  Permeability,  Groundwater  re- 
charge, Deposition,  Topography,  Groundwater 
movement,  Precipitation,  Louisiana,  Texas, 
Mexico. 

The  Coastal  Plain  Physiographic  Province  of  the 
south-central  United  States  and  eastern  Mexico  is  a 
gently  rolling  to  flat  region  of  about  670,000  sq  km, 
underlain  by  a  gulfward-thickening  wedge  of  un- 
consolidated to  semiconsolidated  sedimentary 
rocks  of  Cenozoic  age  which  overlie  rocks  of 
Mesozoic  age.  Many  regional  aquifers  have  devel- 
oped in  these  sediments.  The  older  Coastal  Plain 
sediments  of  Cretaceous  age  in  Mexico  predomi- 
nantly are  rocks  of  marine  origin  with  minimal 
permeability.  Where  significant  permeability 
occurs  in  these  rocks,  the  contained  fluids  are 
typically  saline  water  or  oil.  A  zone  of  abnormally 
high  fluid  pressure  (geopressure)  has  developed 
onshore  in  sediments  of  Eocene  age  in  parts  of 
coastal  Louisiana,  Texas,  and  Mexico.  The  top  of 
geopressure  or  the  transition  from  normal  hydro- 
static pressure  to  abnormally  high  pressure  is  con- 
sidered the  base  of  the  groundwater  flow  system. 
The  complex  sequence  of  Tertiary  rocks  is  divided 
into  four  major  hydrogeologic  units  in  the  United 
States  and  northeastern  Mexico  on  the  basis  of 


sediment  age  and  the  predominant  deposit  lonal 
environment.  Precipitation,  the  ultimate  source  of 
all  recharge  to  the  sediments  of  the  western  Gulf 
Coastal  Plain,  varies  on  an  annual  basis,  increasing 
gradually  southward.  In  areas  with  an  abundant 
supply  of  precipitation,  predevelopment  ground- 
water flow  patterns  primarily  are  controlled  by 
topography,  permeability,  and  the  geometry  of  the 
aquifers.  The  water  becomes  increasingly  saline 
downdip  toward  the  Gulf  of  Mexico.  (See  also 
W90-02866;  (Fish-PTT) 
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NATURE  OF  COMPARATIVE  HYDROGEO- 
LOGY. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

S.  N.  Davis. 

IN:    Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  271- 

272.  12  ref. 

Descriptors:  "Geohydrology,  "Geohydrologic 
units,  "Comparison  studies,  Geohydrologic  bound- 
aries, Physiographic  provinces,  Permeability,  Rock 
properties,  Groundwater  recharge,  Geochemistry, 
Topography,  Precipitation,  Carbon  dioxide,  Model 
studies,  Waste  management,  Hydrologic  maps, 
Land  use,  Prediction,  Geologic  mapping,  Topo- 
graphic mapping,  Regional  planning. 

The  term  'comparative  hydrogeology'  was  first 
used  to  include  topography,  precipitation,  rock 
type,  availability  of  recharge  rich  in  carbon  diox- 
ide, and  other  factors.  A  discussion  may  be  based 
on  a  comparison  primarily  of  rock  types.  Within 
the  past  ten  years,  the  need  to  model  hypothetical 
repositories  for  radioactive  waste  and  the  desire  to 
construct  hydrogeologic  maps  for  land  use  plan- 
ning have  stimulated  new  interest  in  comparative 
hydrogeology.  Comparative  hydrogeology  helps 
to  fill  at  least  three  general  needs  for  the  profes- 
sional hydrologist.  First,  it  allows  predictions  to  be 
made  of  expected  hydrogeologic  conditions  based 
on  geologic  and  topographic  information.  Second 
is  the  development  of  the  ability  to  recognize 
hydrogeologic  anomalies.  Third,  comparative  stud- 
ies are  essential  for  many  purposes  of  regional  or 
local  land-use  planning.  No  substitute  exists  for 
detailed,  site-specific  investigations  for  most  engi- 
neering projects.  (See  also  W90-O2866)  (Fish-PTT) 
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ALLUVIAL      AQUIFERS      ALONG      MAJOR 
RIVERS. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2E. 
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WESTERN   ALLUVIAL  VALLEYS   AND   THE 
HIGH  PLAINS. 

For  primary  bibliographic  entry  see  Field  2F. 
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GLACIAL  DEPOSITS. 

Dames  and  Moore,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field  2F. 
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GROUND  WATER  AS  A  GEOLOGIC  AGENT. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 
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LANDFORM  DEVELOPMENT. 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
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LANDFORM  DEVELOPMENT;  KARST. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 
For  primary  bibliographic  entry  see  Field  2F. 
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GROUND  WATER  AND  CLASTIC  DIAGENE- 
SIS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W9O-O2910 


APPLICATIONS  OF  REMOTE  SENSING  IN 
HYDROLOGY. 

Agricultural  Research  Service,  Beltsville,  MD. 
Hydrology  Lab. 

T.  Schmugge,  and  R.  J.  Gurney. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  383-388,  13  ref. 

Descriptors:  'Hydrology,  'Soil  water,  *Remote 
sensing,  Satellite  technology,  Hydrologic  models, 
Data  acquisition,  Soil  temperature,  Microwaves, 
Insolation,  Energy  equation. 

Remote  sensing  has  the  capability  of  repeatedly 
observing  several  variables  of  hydrologic  interest 
over  large  areas.  These  variables  include  surface 
soil  moisture,  surface  temperature,  albedo/land 
cover,  snow  water  equivalent,  and  snow  cover 
area.  With  the  possible  exception  of  the  last  of 
these,  there  has  not  been  extensive  use  of  remote 
sensing  in  hydrologic  models.  Microwave  radio- 
meters measure  the  thermal  emission  coming  up 
from  the  soil,  which  is  proportional  to  the  physical 
temperature  of  the  soil,  with  the  constant  of  pro- 
portionality being  the  emissivity  of  the  soil,  which 
depends  very  strongly  on  the  moisture  content. 
Other  factors  affecting  the  microwave  emission 
from  the  soil  surface  include  soil  texture,  surface 
roughness,  and  vegetation  cover.  Three  conditions 
are  necessary  for  evapotranspiration  to  occur:  (1) 
the  energy  for  a  change  of  phase  of  water;  (2)  a 
sources  of  water  (i.e.,  adequate  soil  moisture  in  the 
surface  layer  or  in  the  root  zone  of  the  plant);  and 
(3)  a  sink  for  the  water  (i.e.,  a  moisture  deficit  in 
the  air  above  the  surface).  Remote  sensing  can 
contribute  to  all  of  these  factors  by  enabling  esti- 
mates of  a  number  of  surface  and  boundary-limited 
parameters.  These  include:  incoming  solar  radi- 
ation, surface  albedo,  vegetation  cover,  surface 
temperature,  atmospheric  temperature  and  water 
vapor,  and  surface  soil  moisture.  Most  of  the  ap- 
proaches using  surface  temperature  observations 
rely  on  the  solution  to  the  energy  balance  equation. 
Remotely  sensed  data  are  essential  for  global  and 
continental  applications  for  which  useful  estimates 
of  hydrologic  parameters  can  be  made.  (See  also 
W90-02980)  (Rochester-PTT) 
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COMPUTATIONAL  METHODS  IN  WATER 
RESOURCES,  VOL.2:  NUMERICAL  METHODS 
FOR  TRANSPORT  AND  HYDROLOGIC  PROC- 
ESSES. 

Proceedings  of  the  VII  International  Conference, 
MIT,  Cambridge,  Massachusetts,  June  1988.  Else- 
vier, New  York.  1988.  Co-published  with  Compu- 
tational Mechanics  Publications,  Boston.  Develop- 
ments in  Water  Science  No.  36.  Edited  by  M.A. 
Celia,  et  al.  466p. 

Descriptors:  *Model  studies,  'Surface  water, 
•Groundwater,  'Mathematical  models,  'Mathe- 
matical studies,  'Computer  models,  Mathematical 
equations,  Symposium,  Surface-groundwater  rela- 
tions, Solute  transport,  Saturated  flow,  Unsaturat- 
ed flow,  Porous  media,  Hydrodynamics,  Hydrolo- 
gy, Heat  transfer,  Chemical  reactions,  Simulation. 

This  book  forms  part  of  the  edited  proceedings  of 
the  Seventh  International  Conference  on  Computa- 
tional Methods  in  Water  Resources,  held  at  the 
Massachusetts  Institute  of  Technology  in  June 
1988.  A  wide  variety  of  problems  in  surface  and 
sub-surface  hydrology  are  addressed,  including: 
numerical  methods  for  transport,  computational 
fluid  dynamics,  numerical  analysis,  solute  transport 


in  saturated  porous  media,  solute  transport  in  un- 
saturated porous  media,  chemical  processes,  heat 
transport,  general  hydrology,  parameter  estima- 
tion, optimization,  and  software  developments. 
(See  W90-03037  thru  W90-03103)  (Rochester- 
PTT) 
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ALTERNATIVE  WAYS  OF  TREATING 
DOMAIN  INTEGRALS  EM  BOUNDARY  ELE- 
MENTS. 

Southampton  Univ.  (England).  Computational  Me- 
chanics Inst. 

For  primary  bibliographic  entry  see  Field  7C. 
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NON  LINEAR  INSTABILITY  IN  LONG  TIME 
CALCULATIONS  OF  A  PARTIAL  DIFFER- 
ENCE EQUATION. 

Dundee  Univ.  (Scotland).  Dept.  of  Mathematics 

and  Computer  Science. 

For  primary  bibliographic  entry  see  Field  7C. 
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NUMERICAL  TREATMENT  OF  PARTIAL  DIF- 
FERENTIAL EQUATIONS  BY  THE  PARAL- 
LEL APPLICATION  OF  A  HYBRID  OF  THE 
RITZ-,  GALERKIN-PRODUCT  INTEGRAL 
METHODS. 

Wisconsin  Univ. -Green  Bay.  Dept.  of  Mathemat- 
ics. 

For  primary  bibliographic  entry  see  Field  7C. 
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FRACTIONAL  STEPS  AND  PROCESS  SPLIT- 
TING METHODS  FOR  INDUSTRIAL  CODES. 

CEFRHYG,  Grenoble  (France). 

For  primary  bibliographic  entry  see  Field  7C. 
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CONSTRUCTION    OF    N-TH    ORDER    FUNC- 
TIONS FOR  COMPLETE  INTERPOLATION. 

Mississippi  Univ.,  University.  School  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
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SOME  CONSIDERATIONS  ABOUT  THE  SIM- 
ULATION OF  KARSTIC  AQUIFERS. 

Granada  Univ.  (Spain).  Dept.  of  Geodynamic. 
For  primary  bibliographic  entry  see  Field  2F. 
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DETERMINATION  OF  THE  CATCHMENT 
AREAS  IN  KARST. 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
O.  Bonacci. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  606-611,  4  fig, 
4  ref. 

Descriptors:  'Model  studies,  'Geohydrology, 
'Surface-groundwater  relations,  'Karst  hydrology, 
'Catchment  areas,  Karst,  Mathematical  models, 
Quantitative  analysis,  Hydrologic  budget,  Hydro- 
logic  models,  Yugoslavia. 

The  determination  of  the  exact  catchment  bound- 
aries and  area  of  springs  and  rivers  in  karst,  is  a 
very  difficult  and  complex  problem  due  to  a 
strong,  direct  and  complex  interaction  between 
groundwater  and  surface  water  in  karst.  An  ap- 
proach to  the  solution  of  that  problem  uses  geohy- 
drological  and  hydrological  quantitative  methods 
and  models.  All  analyses  need  to  take  into  account 
the  fact  that  the  catchment  area  may  vary  in  time 
depending  on  the  groundwater  levels.  The  follow- 
ing methods  can  be  used  for  the  determination  of 
the  catchment  area:  (1)  Hydrologic  budget 
method;  (2)  Groundwater  hydrograph  method;  (3) 
and  Hydrological  models  (Stanford  watershed 
model,  and  SSAAR).  The  variations  of  catchment 


areas  are  defined  by  analyzing  the  recession  part  of 
a  spring  hydrograph.  The  testing  of  the  methods 
was  performed  on  several  catchments  in  the  Yugo- 
slav karst.  (See  also  W90-03104)  (Author's  ab- 
stract) 
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HYDROLOGICAL    DEFINITION    OF    KARST 
AREAS. 

Sarajevo  Univ.  (Yugoslavia).  Inst,  of  Water  Re- 
sources Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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SOME  NEW  IDEAS  ON  THE  PREDICTION  OF 
TUNNEL  INFLOW  IN  KARST  AREA  BY 
WATER  BALANCE  METHOD. 

Second    Inst,    of   Railway    Survey    and    Design, 

Chengdu  (China). 

J.  Zhang,  and  G.  Chen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume   2.   Proceedings  of  the   21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  691-700,  5  fig. 

Descriptors:  'Karst  hydrology,  'Tunnel  inflow, 
'Mathematical  studies,  Tunnel  hydraulics,  Hydro- 
logic  budget,  Rainfall-runoff  relationships, 
Groundwater  recharge,  Infiltration,  Geologic  frac- 
tures, Percolation. 

Some  new  ideas  are  presented  concerning  the  pre- 
diction of  tunnel  inflow  in  karst  areas  and,  in 
particular,  in  the  vertical  percolating  zone,  using 
the  water  balance  method.  Discussions  focus  on: 
catchment  and  watershed  areas;  non-linear  rela- 
tionships between  rainfall  and  infiltration  capacity; 
critical  rainfall;  the  non-linear  characteristics  of 
percolation;  interrelation  of  percolation  amount 
and  tunnel  inflow;  inflow  coefficient;  and  computa- 
tion and  segmentation  of  tunnel  inflow.  Based  on 
the  results  of  practical  work  on  many  long  tunnels 
in  China,  the  various  segments  of  karst  tunnel 
inflow  may  include:  the  tract  of  intensive  karstifi- 
cation;  the  tract  of  depression;  the  tectonic  fracture 
zone;  and  the  contact  zone  between  soluble  and 
insoluble  rocks.  (See  also  W90-03104)  (Lantz-PTT) 
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ENVIRONMENTAL  ISOTOPIC  STUDIES  OF 
KARST  WATER  SYSTEM  OF  THE  GUOZ- 
HUANG  SPRINGS,  SHANXI,  CHINA. 

China    Univ.    of    Geosciences,    Wuhan,    Hubei, 

China. 

For  primary  bibliographic  entry  see  Field  2F. 
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OPTIMAL  REAL-TIME  FORECASTING  AND 
CONTROL  OF  RESERVOIR  HYDROSYSTEMS 
USING  REMOTE  AND  ON-SITE  SENSORS, 
VOLUME  I:  FORECASTING  RESERVOIR  IN- 
FLOWS. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos,  T.  H.  Lee,  and  H.  Shen. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-109356/ 
AS,  price  codes:  All  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  August  1989.  212p,  84  fig,  15 
tab,  70  ref.  USGS  Contract  1 4-08-000 1-G 1297. 

Descriptors:  'Water  storage,  'Reservoir  operation, 
'Reservoir  storage,  'Forecasting,  'Model  studies, 
Reservoir  systems,  Optimization,  Remote  sensing, 
Hydrometeorological  models,  Simulation  analysis, 
Rainfall  prediction,  Algorithms. 

Fulfillment  of  the  objectives  of  reservoir  systems 
depends  critically  upon  the  successful  management 
of  the  naturally  uncertain  river  flows.  The  reser- 
voir-system control  study  is  viewed  as  a  two-step 
process:  first,  a  valid  model  is  developed  that  uti- 
lizes all  available  hydrometeorological  data  and 
reproduces  the  system's  hydrometeorological  re- 
sponse, reliably;  second,  an  efficient  optimization 
algorithm  (controller)  is  designed  to  guide  the 
model,  and  thereby  the  actual  system,  in  success- 
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fully  meeting  its  operational  objectives.  Reservoir- 
system  management  is  viewed  as  a  combined  effort 
drawing  on  hydrologic  as  well  as  on  operations 
research  advances.  The  key  components  of  the 
hydrometeorological  model  studied  for  the  simula- 
tion of  the  reservoir-system  response  were  a  phys- 
ically-based two-dimensional  rainfall  prediction 
model;  a  soil  moisture  accounting  model;  channel 
routing  models  suitable  for  application  to  headwa- 
ter catchments  and  to  flood  plains;  and  a  state 
estimator  that  utilizes,  in  real-time,  all  available 
hydrometeorological  data  and  produces  (a)  up- 
dates of  the  model  states,  and  (b)  estimates  of 
prediction  uncertainty.  (See  also  W90-03553) 
(USGS) 
W90-03552 


OPTIMAL  REAL-TIME  FORECASTING  AND 
CONTROL  OF  RESERVOIR  HYDROSYSTEMS 
USING  REMOTE  AND  ON-SITE  SENSORS, 
VOLUME  II:  RESERVOIR  CONTROL. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 
A.  P.  Georgakakos. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-109364/ 
AS,  price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  August  1989.  175p,  77  fig,  23 
tab,  86  ref,  4  append. 

Descriptors:  *Model  studies,  'Reservoir  systems, 
•Water  storage,  'Reservoir  storage,  Optimization, 
Algorithms,  Forecasting,  Stochastic  control 
method,  Reservoir  operation,  Savannah  River 
system. 

Fulfillment  of  the  objectives  of  reservoir  systems 
depends  critically  upon  the  successful  management 
of  the  naturally  uncertain  river  flows.  The  reser- 
voir-system control  study  is  viewed  as  a  two-step 
process:  first,  a  valid  model  is  developed  that  uti- 
lizes all  available  hydrometeorological  data  and 
reproduces  the  system's  hydrometeorological  re- 
sponse, reliably;  second,  an  efficient  optimization 
algorithm  (controller)  is  designed  to  guide  the 
model,  and  thereby  the  actual  system,  in  success- 
fully meeting  its  operational  objectives.  Reser- 
voirs-system management  is  viewed  as  a  combined 
effort  drawing  on  hydrologic  as  well  as  on  oper- 
ations research  advances.  The  key  components  of 
the  reservoir  control  scheme  studied  were  the  ex- 
tended linear  quadratic  Gaussian  (ELOG)  control 
algorithm  for  the  optimal  operation  of  the  multiob- 
jective  reservoirs  with  (a)  the  ability  to  handle 
non-Gaussian  reservoir  input,  and  (b)  an  enhanced 
barrier-function  method  to  efficiently  handle  reli- 
ability storage  constraints;  and  a  stochastic  control 
method  for  the  real-time  operation  of  hydropower 
systems,  which  finds  optimal  hydropower  sched- 
ules by  invoking  several  control  levels.  (See  also 
W90-03552)  (USGS) 
W90-03553 


2B.  Precipitation 


SIMPLE  PERTURBATION  MODEL  FOR  THE 
ELECTROSTATIC  SHAPE  OF  FALLING 
DROPS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 

K.  V.  Beard,  J.  Q.  Feng,  and  C.  Chuang. 
Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  46,  No.  15,  p  2404-2418,  August  1,  1989.  12 
fig,  6  tab,  27  ref. 

Descriptors:  'Atmospheric  physics,  *Rain,  'Elec- 
tric fields,  'Particle  shape,  'Fluid  drops,  Pressure- 
measuring  instruments,  Laplace  equation,  Wind, 
Thunderstorms,  Mathematical  analysis,  Lightning. 

The  shape  of  drops  in  the  presence  of  electric 
forces  has  been  the  subject  of  numerous  investiga- 
tions having  applications  as  diverse  as  raindrops  in 
thunderstorms  and  ink-jet  printing.  A  perturbation 
model  for  the  shape  of  falling  drops  in  the  presence 
of  electric  fields  and  charges  was  developed  by 
extension  of  previous  methods  that  includes  aero- 
dynamic effects  in  the  pressure  balance  equation  of 
Laplace.  Use  of  a  consistent  first-order  perturba- 
tion equation  and  spherical  harmonics  helped  to 


reconcile  apparent  inconsistencies  in  the  cosine 
series  method  originated  by  Savic.  Calculated  axis 
ratios  were  consistent  with  wind  tunnel  observa- 
tions for  non-oscillating  drops  in  vertical  electric 
fields,  and  generally  agreed  with  the  numerical 
findings  of  Chuang  for  electrostatic-aerodynamic 
shapes.  Results  indicate  detectable  shape  changes 
in  thunderstorms-produced  directly  by  strong 
electric  fields,  but  modified  considerably  by 
changes  in  fall  speed,  with  and  without  charges. 
The  most  favorable  situation  appears  to  be  in  verti- 
cal fields  just  before  initiation  of  lightning.  (Au- 
thor's abstract) 
W90-02566 


RAINDROP  COLLISION  RATES. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 
R.  R.  Rogers. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  46,  No.  15,  p  2469-2472,  August  1,  1989.  3  fig, 
18  ref. 

Descriptors:  'Rain,  'Cloud  physics,  'Fluid  drops, 
♦Rainfall  simulators,  'Atmospheric  physics,  'Parti- 
cle size,  Rainfall  disposition,  Distribution  patterns, 
Laboratories,  Coalescence,  Radar,  Growth  rates, 
Equilibrium. 

A  subject  of  continuing  interest  in  cloud  physics  is 
the  evolution  of  the  drop-size  distribution  of  rain. 
Recent  interest  in  this  subject  has  been  stimulated 
by  improved  laboratory  measurements  of  drop 
breakup  and  the  sizes  of  the  fragments  produced. 
A  fundamental  quantity  underlying  the  evolution 
of  raindrop  spectra  is  the  rate  at  which  the  drops 
collide  with  one  another.  An  upper  estimate  can  be 
obtained  analytically  for  the  raindrop  collision  rate 
for  a  plausible  model  spectrum,  as  a  function  of  the 
radar  reflectivity  or  the  rainwater  content.  The 
rate  of  collisions  experienced  by  the  average  rain- 
drop increases  with  increased  reflectivity  factors. 
Only  a  small  fraction  of  the  total  number  of  colli- 
sions cause  breakup;  most  lead  to  coalescence.  The 
smallest  drops  in  the  distribution  account  for  many 
of  the  collisions  in  these  calculations,  and  these  are 
the  drops  for  which  the  likelihood  of  breakup  is 
the  smallest.  Some  of  these  collisions  cause  disrup- 
tion of  the  drops  and  limit  their  rate  of  growth. 
However,  the  large  drops  are  so  sparse  that  the 
numbers  of  fragments  produced  per  unit  volume 
may  still  be  small  compared  with  the  total  number 
of  drops  already  present.  These  simple  calculations 
do  not  answer  the  question  of  the  time  needed  to 
achieve  an  equilibrium  raindrop  spectrum,  but  they 
do  underline  the  improbability  of  achieving  break- 
up-controlled equilibrium  distributions  in  realistic 
times  except  perhaps  in  intense  rain.  (Fish-PTT) 
W90-02567 


GOES  SATELLITE  DATA  IN  RAINFALL  ESTI- 
MATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

S.  F.  Shih. 

Journal  of  Irrigation  and   Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    115,  No.  5,  p  839-852, 

October  1989.  4  fig,  2  tab,  26  ref,  append. 

Descriptors:  'Remote  sensing,  'Meteorological 
data  collection,  'Model  studies,  Data  acquisition, 
'Hydrologic  models,  'Satellite  technology,  Infra- 
red imagery,  Rainfall  distribution,  Rainfall  rate, 
Rain  gages,  Model  studies,  Florida,  Water  re- 
sources development. 

Rainfall  data  constitute  an  important  parameter  for 
studying  water-resources-related  problems.  Par- 
ticularly, the  determination  of  the  amount  of  rain- 
fall on  an  area  of  interest  is  fundamental  to  many 
hydrologic  studies.  Geostationary  Operational  En- 
vironmental Satellite  (GOES)  visible  and  thermal 
infrared  data,  in  conjunction  with  the  Griffith- 
Woodley  method,  are  used  to  estimate  the  rainfall 
in  Florida.  Both  the  life  history  techniques  (LHT) 
and  streamline  techniques  (SLT)  of  the  Griffith- 
Woodley  method  are  studied.  The  results  show 
that  the  satellite  data  are  useful  for  estimating  both 
the  volume  and  areal  distribution  of  rainfall,  which 
are  very  difficult  to  assess  using  the  conventional 
rain-gage  method.  The  satellite  rainfall  estimation 


is  well-correlated  with  the  gage  rainfall  measure- 
ment. The  coefficients  of  determination  range  from 
0.76  to  0.82  in  the  LHT  and  from  0.56  to  0.60  in 
the  SLT.  The  paired  t-test  is  able  to  differentiate 
the  performance  difference  between  the  LHT  and 
SLT,  and  the  rainfall  estimated  by  the  LHT  was 
significantly  higher  than  that  by  the  SLT.  The 
LHT  appears  to  be  more  suitable  for  estimating 
rainfall  under  Florida  conditions,  mainly  because 
of  the  rainfall  increment  rate  between  the  satellite 
estimation  and  gage  measurements  is  near  1 .0  in  the 
LHT  but  not  in  the  SLT.  A  further  study  is 
strongly  recommended  concerning  the  possibility 
of  improving  the  SLT  application.  (Author's  ab- 
stract) 
W90-02573 


SAMPLING  PROPERTIES  OF  PARAMETER 
ESTIMATORS  FOR  A  STORM  FIELD  RAIN- 
FALL MODEL. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02593 


ANALYSIS   OF   FOG   SAMPLES    FOR   PCDD 
AND  PCDF. 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02611 


DIURNALLY  VARYING  REGIONAL  CLDvIATE 
SIMULATIONS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02635 


TOPOGRAPHICAL  AND  COASTAL  INFLU- 
ENCE OF  SPATIAL  PRECIPITATION  PAT- 
TERNS IN  TUNISIA. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson. 

International    Journal    of   Climatology    UCLEU, 

Vol.  9,  No.  4,  p  357-369,  July/ August  1989.  7  fig, 

30  ref.  * 

Descriptors:  'Climatology,  'Meteorology,  'Corre- 
lation analysis,  'Precipitation,  'Rainfall  distribu- 
tion, 'Tunisia,  'Rainfall  area,  Spatial  distribution, 
Weather,  Seasonal  variation,  Topography,  Statisti- 
cal analysis,  Mathematical  studies. 

The  correlation  analysis  of  daily  rainfall  in  Trinisia 
over  a  5-yr  period  has  permitted  a  measure  of 
spatial  dependence  in  an  area  with  extreme  spatial 
and  temporal  variability,  as  influenced  by  large- 
scale  wind  circulation,  the  topography,  and  coast. 
The  general  spatial  correlation  pattern  was  seen  to 
vary  with  the  season,  particularly  in  the  areas 
south  of  the  High  Tell  and  the  High  Steppes.  A 
spatial  pattern  as  reflected  by  the  generalized  cor- 
relation field  could  be  drawn  for  most  of  the 
months  and  subgroups  during  the  wet  period.  The 
summer  period,  however,  displays  a  larger  varia- 
bility and  more  seldom  any  discernible  correlation 
pattern.  For  the  months  with  a  distinct  spatial 
correlation  pattern,  the  correlation  structure  was 
seen  to  be  markedly  anisotropic  as  influenced  by 
the  topography  and  the  coast.  These  two  factors 
seem  to  influence  the  correlation  pattern  different- 
ly during  different  months.  The  mean  areas  within 
the  0.7  correlation  isoline  for  all  subgroups  vary 
from  about  1000  sq  km  in  the  early  autumn  to 
about  7000  sq  km  in  the  winter  months.  (Fried- 
mann-PTT) 
W90-02636 


HEAVY  RAINFALLS  OVER  EAST  ASIA. 

Tokyo  Univ.  (Japan).  Dept.  of  Geography. 

J.  Matsumoto. 

International    Journal    of   Climatology    UCLEU, 

Vol.  9,  No.  4,  p  407-423,  July/August  1989.  7  fig, 

25  ref. 
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Descriptors:  'Climatology,  'Meteorology,  'Pre- 
cipitation, 'Rainfall  intensity,  'Rainfall,  'Asia, 
'Monsoons,  'Rainfall  distribution,  Climates,  Sea- 
sonal variation,  Weather,  Meteorological  data  col- 
lection, China,  Japan,  Korea,  USSR. 

The  mean  annual  and  monthly  frequency  distribu- 
tion of  heavy  rainfalls  for  the  period  1971-1980 
were  investigated  over  the  whole  of  East  Asia, 
including  Japan,  China,  Korea,  USSR,  and  Hong 
Kong.  The  highest  frequency  region  (>  10  times 
per  year)  is  located  along  the  southern  coast  of 
Japan.  The  second  highest  region  (  >  8  times  per 
year)  is  located  along  the  southern  coast  of  China. 
The  high-frequency  area  advances  northward  over 
China  during  the  summer  monsoon  season,  in  ac- 
cordance with  the  northward  advance  of  the  'Mei- 
yu  frontal  zone.'  Maps  of  the  axes  of  high-frequen- 
cy heavy  rainfall  areas  (frequency  per  10-day 
period)  and  of  maximum-frequency  10-day  periods 
at  each  station,  clearly  reveal  the  intra-seasonal 
shift  of  the  heavy  rainfall  area  during  the  summer 
monsoon  season.  According  to  the  dominant 
causes  of  heavy  rainfalls,  four  regions  are  identi- 
fied. The  investigated  area  is  also  divided  into 
three  regions  (Till)  with  respect  to  the  annual 
frequency  distribution  of  heavy  rainfalls.  Based  on 
these  regional  divisions,  the  northern  limit  of  the 
influence  of  the  'Mei-yu-front'  is  determined  in 
terms  of  heavy  rainfall  occurrence.  (Author's  ab- 
stract) 
W90-02637 


SURFACE   HUMIDITY   AND   PRECIPJTABLE 

WATER  VAPOR  LINKAGE  OVER  WEST  AND 

CENTRAL    AFRICA:    FURTHER    CLARTFICA- 

TION     AND     EVALUATION     OF     EXISTING 

MODELS. 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 

of  Physics. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02638 


TRIALS    USE    OF    A    WEIGHING    TTPPING- 
BUCKET  RAIN  GAUGE. 

Meteorological  Office,  Aberporth  (Wales). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02639 


THERMODYNAMIC  INDICES  FOR  FORE- 
CASTING THUNDERSTORMS  IN  SOUTHERN 
SWEDEN. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

T.  Andersson,  M.  Andersson,  C.  Jacobsson,  and  S. 

Nilsson. 

Meteorological   Magazine   MTMGA5,   Vol.    118, 

No.  1404,  p  141-146,  July  1989.  4  fig,  2  tab,  11  ref. 

Descriptors:  'Meteorology,  'Storms,  'Weather 
forecasting,  'Atmospheric  physics,  'Sweden, 
'Cloudbursts,  'Rainfall,  'Precipitation,  Statistical 
methods,  Regression  analysis,  Thermodynamics, 
Performance  evaluation. 

Several  verification  scores  were  used  to  investigate 
the  performance  of  three  thermodynamic  indices 
as  summertime  thunderstorm  predictors.  They  are 
most  efficient  during  the  afternoon,  when  the  'best' 
index  has  a  probability  of  detection  of  100%.  Com- 
binations of  two  indices  give  better  scores  than 
single  ones.  Forward  step-wise  regression  was  used 
to  select  the  best  predictors  and  estimate  the  light- 
ning frequency.  The  analyses  show  a  significant 
correlation  between  some  indices  and  the  frequen- 
cy of  lightning.  Nomograms  for  estimating  light- 
ning probabilities  and  frequencies  are  suggested. 
(Author's  abstract) 
W90-02640 


SENSITIVITY  OF  FINE-MESH  RAINFALL 
AND  CLOUD  FORECASTS  TO  THE  INITIAL 
SPECIFICATION  OF  HUMIDITY. 

Meteorological  Office,  Bracknell  (England). 

R.  S.  Bell,  and  O.  Hammon. 

Meteorological   Magazine   MTMGA5,   Vol.    118, 

No.  1404,  p  152-158,  July  1989.  6  fig,  9  ref. 

Descriptors:  'Meteorology,  'Humidity,  'Model 
studies,    'Precipitation,    'Rainfall,    'Atmospheric 


water,  'Weather  forecasting,  Clouds,  Air  circula- 
tion. 

The  problems  associated  with  the  objective  analy- 
sis of  humidity  are  reviewed.  A  technique  for 
amending  the  initial  fine-mesh  humidity  fields  re- 
sults in  close  agreement  between  the  fine-mesh 
model  cloud  analysis  and  satellite  imagery.  Three 
case  studies,  one  frontal,  one  of  wave  develop- 
ment, and  one  of  anticyclonic  stratocumulus  illus- 
trate the  impact  of  the  amended  initial  moisture 
fields  on  subsequent  cloud  and  rainfall  forecasts. 
The  relatively  simple  technique,  involving  the 
'painting  over'  of  the  model  relative  humidity  field 
after  the  assimilation  stage,  can  result  in  a  signifi- 
cant impact  on  the  forecast  rainfall  on  most  occa- 
sions and  also  a  noticeable  impact  on  model  cloud 
on  some  occasions  when  a  problem  with  the  initial 
moisture  field  has  been  noted.  The  frontal  case 
showed  that  the  impact  is  greater  in  the  first  day 
and  less  towards  the  end  of  the  forecast,  where, 
presumably,  evolution  errors  begin  to  dominate. 
The  wave  development  case  showed  that  errone- 
ous waves  can  be  suppressed.  The  impact  in  the 
anticyclonic  case  is  less  predictable,  with  the  main 
signal  appearing  to  be  that  some  impact  is  obtained 
as  long  as  the  model's  inversion  is  not  too  low  and 
the  additional  moisture  is  inserted  over  sea  points. 
(Friedmann-PTT) 
W90-02641 


CONDENSATION  AND  CLOUD  PARAMETER- 
IZATION STUDDZS  WITH  A  MESOSCALE  NU- 
MERICAL WEATHER  PREDICTION  MODEL. 

Bergen  Univ.  (Norway).   Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-02642 


DIURNAL  VARIATION  OF  PRECIPITATION 
IN  CALD70RNIA  AND  NEVADA. 

State  Univ.   of  New  York  at  Albany.   Dept.   of 

Atmospheric  Science. 

M.  G.  Landin,  and  L.  F.  Bosart. 

Monthly  Weather  Review  MWREAB,  Vol.   117, 

No.  8,  p  1801-1816,  August  1989.   10  fig,   15  ref. 

Descriptors:  'Meteorology,  'Climatology,  'Cali- 
fornia, 'Nevada,  'Precipitation,  'Rainfall,  'Sea- 
sonal variation,  'Rainfall  distribution,  Weather, 
Climates,  Statistical  methods. 

The  diurnal  variation  of  precipitation  across  Cali- 
fornia and  Nevada  has  been  studied  by  means  of  a 
harmonic  analysis  of  35  years  of  hourly  precipita- 
tion data  for  347  stations,  and  a  regional  probabili- 
ty of  precipitation  analysis  for  grouped  stations. 
Results  are  shown  for  the  cool  (November-April) 
and  warm  (May-October)  seasons.  For  all  measura- 
ble (>  0.25  mm)  precipitation  events,  the  phase  of 
the  cool  season  diurnal  cycle  tends  to  peak  be- 
tween 0300-0900  LST  along  the  coast,  between 
1000-1300  LST  in  the  coastal  mountains  and  the 
Sierra  Nevada  and  in  the  Sacramento  and  San 
Joaquin  valleys,  and  between  0800-1200  LST  in 
most  of  Nevada.  For  the  heavier  (>  2.5  mm) 
precipitation  events,  the  phase  of  the  cool  season 
diurnal  cycle  tends  to  peak  from  1300-1800  LST  at 
many  locations.  Exceptions  include  the  eastern 
Sierra  Nevada  and  Nevada,  where  a  maximum 
near  1000  LST  is  found  and  along  the  coast  and 
coastal  mountains  where  a  predawn  maximum 
occurs.  The  transition  from  a  late  morning  precipi- 
tation maximum  along  the  coast  and  in  the  Sacra- 
mento Valley  to  an  early  evening  maximum  in  the 
San  Joaquin  Valley  is  well  defined  in  the  gap  in  the 
coastal  mountains  through  the  San  Francisco  Bay 
area.  During  the  warm  season,  precipitation  tends 
to  maximize  between  1400-2200  LST  at  most  inte- 
rior locations  and  in  portions  of  the  coastal  moun- 
tains in  phase  with  the  diurnal  heating  cycle. 
Coastal  areas  from  Santa  Barbara  to  San  Diego 
retain  a  0300-0700  LST  precipitation  maximum  for 
the  lighter  precipitation  amounts,  characteristic  of 
the  well-known  coastal  summer  stratus  regime. 
(Author's  abstract) 
W90-02644 


RATIOS  OF  DRY  TO  WET  DEPOSITION  OF 
SULFUR  AS  DERIVED  FROM  PRELIMINARY 
FIELD  DATA. 


National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02662 


ANTICIPATING  THE  FREQUENCY  DISTRI- 
BUTION OF  PRECIPITATION  IF  CLIMATE 
CHANGE  ALTERS  ITS  MEAN. 

Connecticut  Agricultural  Experiment  Station, 
New  Haven.  Dept.  of  Horticulture  and  Forestry. 
P.  E.  Waggoner. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.  2-4,  p  321-337,  Sep  1989.  11  fig,  2  tab, 
9  ref. 

Descriptors:  'Climatology,  'Global  warming, 
'Climates,  'Precipitation,  Frequency  distribution, 
Mathematical  analysis,  Statistical  analysis,  Climatic 
change. 

The  relationship  between  the  shape  and  dispersion 
of  the  frequency  distributions  of  precipitation 
amounts  and  their  means  among  present  climates 
gives  a  clue  as  to  how  the  probabilities  of  extremes 
will  change  if  the  mean  changes.  The  distribution 
is  limited  at  zero  and,  as  the  means  decrease,  the 
standard  deviations  decrease  and  the  distributions 
become  more  skewed.  The  gamma  distribution 
function  fits  these  distributions  from  the  nearly 
normal  of  annual  amounts  in  humid  climates  to  the 
skewed  of  monthly  arid  ones.  Its  mean,  M,  is  BG 
and  variance,  V,  is  B  sq  G,  where  B  is  the  scale 
and  G  the  shape  parameter.  Among  660  cases  of  12 
monthly  distributions  at  55  diverse  stations,  the 
variance  increased  as  M  to  the  1.3  power  (r  sq 
=0.90),  which  specifies  relationships  between  the 
mean  and  B  and  G.  Thus,  probabilities  are  speci- 
fied by  the  mean  and  among  660  cases,  572  speci- 
fied probabilities  of  amounts  less  than  half  the 
mean  were  not  significantly  different  from  ob- 
served. For  precipitation  more  than  three  halves 
the  mean,  653  were  not  significantly  different  from 
observed.  The  relationships  among  parameters 
specify  a  dimensionless  elasticity  or  relative  in- 
crease in  the  probability  of  extremes  with  a  relative 
decrease  in  the  mean.  For  amounts  below  a  thresh- 
old, the  elasticity  is  greater  for  lower  thresholds 
and  higher  means,  and  it  is  often  >  1,  signifying  a 
relatively  greater  rise  in  the  probability  of  ex- 
tremes than  a  fall  in  the  mean.  (Author's  abstract) 
W90-02782 


PHYSICAL  MODEL  TO  COMPLEMENT 
RAINFALL  NORMALS  OVER  COMPLEX  TER- 
RAIN. 

Tel-Aviv   Univ.   (Israel).   Raymond  and   Beverly 

Sackler  Faculty  of  Exact  Sciences. 

P.  Alpert,  and  H.  Shafir. 

Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 

2,  p  51-62,  Sep  1989.  8  fig,  1  tab,  16  ref.  Bi-National 

U.S.-Israel  Science  Foundation  Grant  No.8600230. 

Descriptors:  'Meteorology,  'Climatology,  'Model 
studies,  'Precipitation,  'Rainfall  distribution, 
'Israel,  'Rain  gages,  Model  studies,  Radar, 
Remote  sensing,  Complex  terrain,  Data  acquisition. 

A  physical  model  for  high-resolution  (delta  chi  = 
1-2  km)  rainfall  over  complex  terrain  that  was 
recently  verified  against  radar-derived  observa- 
tions is  shown  to  be  capable  of  complementing 
rainfall  normals  in  Israel.  Two  examples  illustrate 
that  even  high  resolution  rain-gage  networks  may 
miss  important  small-scale  rainfall  features  over 
highly  complex  terrain,  which  are  effectively  de- 
tected by  a  simplified  linear  and  adiabatic  model. 
Through  annual  averages  the  physical  model  de- 
tects high-resolution  features  of  the  rainfall  distri- 
bution which  do  not  exist  in  the  observational 
maps.  The  model  could  be  effectively  used  in 
conjunction  with  statistical  models  to  complement 
rainfall  averages  in  data-free  regions.  In  addition, 
the  model  output  can  serve  as  an  initial  guide  for 
regions  of  high  and  low  gradients  of  precipitation 
when  planning  rain-gage  networks.  (Author's  ab- 
stract) 
W90-02798 


Field  2— WATER  CYCLE 
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Group  2B — Precipitation 

CHANGES  IN  THE  COMPOSITION  OF  RAIN- 
WATER UPON  PASSAGE  THROUGH  THE 
CANOPIES  OF  TREES  AND  OF  GROUND 
VEGETATION  IN  A  DUTCH  OAK-BIRCH 
FOREST. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02826 


RAINFALL-RUNOFF  TRANSFER   FUNCTION 
BY  ARMA  MODELING. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-03223 


ESTIMATING  PROBABILITIES  OF  EXTREME 
RAINFALLS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  A.  Fontaine,  and  K.  W.  Potter. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1562-1575,  Novem- 
ber 1989.  4  fig,  3  tab,  1 1  ref,  append. 

Descriptors:  *Rainfall,  'Rainstorms,  *Design  flow, 
•Flood  forecasting,  *Weather  forecasting,  *Model 
studies,  'Rainfall-runoff  relationships,  'Probable 
maximum  flood,  Stochastic  storm  transposition, 
Probable  maximum  precipitation,  Floods. 

For  a  variety  of  design  purposes  there  is  increasing 
interest  in  estimating  probabilities  of  rare  floods, 
with  magnitudes  up  to  the  probable  maximum 
flood.  One  estimation  approach,  which  is  termed 
'stochastic  storm  transposition,'  is  a  generalization 
of  the  concept  of  storm  transposition,  which  is  the 
basis  for  estimating  probable  maximum  precipita- 
tion. Two  alternative  formulations  of  the  stochastic 
storm  transposition  concept  are  applied  to  a  catch- 
ment in  the  mid  western  U.S.  It  is  clear  from  these 
applications  that  before  the  concept  can  be  applied 
routinely  its  theoretical  basis  must  be  strengthened 
and  several  potentially  large  sources  of  uncertainty 
must  be  explored.  (Author's  abstract) 
W90-03399 


SALIENT  FEATURES  OF  THE  RAIN  SPELLS 
AT  COCHIN. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

C.  K.  Rajan. 

Bulletin  of  the  Department  of  Marine  Sciences 

University  of  Cochin,  Vol.  14,  p  131-140,  1986-88. 

3  fig,  3  tab,  6  ref. 

Descriptors:  'Monsoons,  'Cochin,  'India,  'Rain- 
fall intensity,  Diurnal  distribution. 

The  nature  of  the  rain  spells  at  Cochin  during  the 
pre-,  southwest  and  retreating  monsoon  seasons 
and  the  rainfall  data  for  a  ten  year  period  1973- 
1982  have  been  examined  without  splitting  them 
according  to  the  chronological  hours.  During  the 
southwest  monsoon  season,  most  rain  spells  begin 
during  the  early  morning  hours  and  the  fewest 
occur  during  the  noon  hours.  In  the  pre  and  re- 
treating monsoon  seasons  the  corresponding 
maxima  and  minima  are  during  the  evening  hours 
and  the  forenoon/noon  hours  respectively.  Of  the 
approximately  360  spells  received  during  the 
southwest  monsoon  season,  250  continued  for  less 
than  30  minutes,  approximately  70  exceed  1  hour, 
and  8  exceeded  5  hours;  only  1  spell  lasted  longer 
than  10  hours.  During  the  pre  monsoon  season 
there  were  50  spells,  of  which  30  ceased  after  30 
minutes  and  12  continued  for  more  than  1  hour. 
During  the  retreating  monsoon  season,  there  were 
70  spells,  of  which  40  ceased  within  30  minutes  and 
16  continued  for  more  than  1  hour.  No  spells 
exceeded  10  hours  during  either  of  these  seasons. 
During  the  southwest  monsoon  season,  135  (38%) 
spells  had  a  rainfall  of  1  mm  or  less;  31 1  (87%)  had 
an  amount  of  1  com  or  less,  while  only  one  spell 
exceeded  10  cm.  During  the  pre  monsoon  season 
the  corresponding  figures  were  16  (31%)  for  1  mm 
or  less,  and  42  (81%)  for  1  cm  or  less  and  for  the 
retreating  monsoon  season  23  (33%)  1  mm  or  less 
and  55  (79%)  respectively.  (Author's  abstract) 


W90-03456 


SOME  EFFECTS  OF  THE  CYCLONES  DO- 
MOINA  AND  IMBOA  ON  MANGROVE  COM- 
MUNITIES IN  THE  ST  LUCIA  ESTUARY. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Botany. 

T.  D.  Steinke,  and  C.  J.  Ward. 

South  African  Journal  of  Botany  SAJBDD   Vol 

55,  No.  3,  p  340-348,  June  1989.  6  fig,  6  tab,  6  ref. 

Descriptors:  'Cyclones,  'Flooding,  'South  Africa, 
•Estuaries,  St  Lucia  Estuary,  Algae,  Mangrove 
swamps. 

The  cyclones  Domoina  and  Imboa  struck  the  St. 
Lucia  area  in  January/February  1984.  Research  in 
progress  at  the  time  made  it  possible  to  assess  some 
of  the  effects  of  these  cyclones  on  the  mangrove 
communities  of  the  St.  Lucia  Estuary.  Assessment 
has  been  based  on  aerial  and  ground  observations, 
litter  studies  in  an  Avicennia  marina  (Forssk.) 
Vierh.  and  a  Bruguiera  gymnorrhiza  (L.)  Lam. 
stand,  mortality  counts  in  the  above  B.  gymnorr- 
hiza stand  and  biomass  determinations  of  algae 
epiphytic  on  A.  marina  pneumatophores.  The 
heavy  rainfall  which  accompanied  the  cyclones, 
and  the  subsequent  flooding  of  the  rivers,  caused 
lake  levels  to  rise  and  the  floodwaters  inflicted 
damage  on  mangrove  stands.  Destruction  of  the  A. 
marina  stand  in  which  litter  collections  were  being 
made,  terminated  this  study.  However,  continued 
recordings  were  possible  of  leaf  and  stem  litter  and 
reproductive  material  to  be  made.  Die-back  of 
branches  and  trees  resulted  in  a  significant  increase 
in  leaf  litter  for  up  to  8  months  following  the 
cyclones.  Propagules  and  flowering  material  were 
lost  in  the  floodwaters,  the  loss  of  the  latter  materi- 
al causing  minimal  propagule  production  in  the 
fruiting  season  after  the  cyclones.  Total  counts  of 
trees  and  saplings  1  m  and  over  revealed  that  B. 
gymnorrhiza  suffered  the  greatest  mortality  with 
67.1%  living  and  32.9%  dead,  whereas  a.  marina 
had  83.%  living  and  16.2  dead.  However,  of  all 
woody  plants  in  this  stand  B.  gymnorrhiza  com- 
prised 92%  and  A.  marina  5.5%.  Low  biomass 
values  of  epiphytic  algae  were  recorded  as  a  result 
of  the  floodwaters,  but  recovery  was  rapid  and 
very  high  yields  were  recorded  the  following 
warm  season.  The  species  composition  of  this  algal 
community  was  not  altered  by  the  events.  The 
immediate  effects  of  the  cyclones  comprised 
damage  to  the  standing  crop  by  the  direct  impact 
of  the  floodwaters  and  also  a  loss  of  plant  litter. 
Long-term  effects  included  a  reduction  in  propaga- 
tive  material  and  stress,  resulting  in  leaf  loss  and 
death,  mainly  of  B.  hymnorrhiza.  (Author's  ab- 
stract) 
W90-03474 


2C.  Snow,  Ice,  and  Frost 


WATER  YIELD  FROM  FOREST  SNOWPACK 
MANAGEMENT:  RESEARCH  FINDINGS  IN 
ARIZONA  AND  NEW  MEXICO. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-02588 


NUMERICAL  STUDY  OF  THE  EAST  COAST 
SNOWSTORM  OF  10-12  FEBRUARY  1983. 

Naval  Research  Lab.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02643 


FINITE-ELEMENT      ANALYSIS      OF      THE 
TRANSPORT   OF   WATER,    HEAT   AND   SO- 
LUTES   IN    FROZEN    SATURATED-UNSATU- 
RATED       SOILS       WITH       SELF-IMPOSED 
BOUNDARY  CONDITIONS. 
Quebec  Univ.,  Sainte-Foy. 
F.  Padilla,  J.  P.  Villeneuve,  and  M.  Leclerc. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts     Institute    of    Technology,     Cam- 


bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  121-126,  4  fig,  12  ref 

Descriptors:  'Saturated  flow,  'Unsaturated  flow, 
•Galerkin  method,  'Finite  element  method! 
•Model  studies,  *Frozen  ground,  'Boundary  con- 
ditions, 'Soil  water,  *Solute  transport,  'Heat  flow, 
Mathematical  studies,  Differential  equations, 
Stefan  problem,  Finite  element  method,  Errors, 
Velocity. 

The  finite-element  method  based  on  a  Galerkin 
technique  was  used  to  simulate  the  one-dimension- 
al transient  movement  of  water,  heat,  and  solutes 
in  saturated  and  partially  saturated  frozen  porous 
media.  Differential  equations  and  physical  laws 
were  used  to  solve  simultaneously  water  pressure, 
temperature,  and  water  chemistry  These  un- 
knowns are  coupled  with  phase  changes,  frost 
heave,  and  other  parameters  through  several  solu- 
tions to  the  discontinuity  concept  of  the  Stefan 
problem.  When  phase  changes  occur  at  the  surface 
of  the  soil,  special  boundary  conditions  need  to  be 
considered.  The  model  also  uses  self-imposed 
boundary  conditions  that  depend  on  the  solution 
and  are  useful  for  outflow  boundaries.  Several 
temporal  schemes  are  available  to  solve  nonlinear- 
ities,  depending  on  the  precision  desired  and  the 
execution  time.  The  time  steps  are  defined  with 
respect  to  the  diffusion  parameter  as  well  as  the 
Courant  and  Peclet  numbers  of  each  equation  to 
guarantee  stable  solutions.  However,  high  gradi- 
ents in  water  velocity  give  occasional  monotonic 
error  growth  for  very  small  time  steps.  (See  also 
W90-O2980)  (Author's  abstract) 
W90-02997 


VARIABLY    SATURATED    FINITE-ELEMENT 
MODEL  FOR  HILLSLOPE  EWESTIGATIONS. 

Agricultural  Research  Service,  University  Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02998 


THIN  ICE:  RADAR  IDENTIFICATION  OF 
THIN  AND  NOT  SO  THIN  LAYERS  IN  HY- 
DROLOGICAL  MEDIA. 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
K.  O'Neill. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  371-377,  7  fig,  4  ref. 

Descriptors:  'Hydrology,  'Ice,  'Remote  sensing, 
•Radar,  Data  processing,  Ice  thickness,  Satellite 
technology,  Performance  evaluation,  Data  acquisi- 
tion. 

Many  remote  sensing  systems  have  been  tried  or 
proposed  for  identifying  interfaces  in  surface  and 
subsurface  media.  As  an  example,  the  use  of  short 
pulse  radar  applied  to  ice  layers  is  considered  here. 
A  computational  system  is  required  that  will  mark 
clearly  reflections  from  interfaces  while  suppress- 
ing other  unwanted  response  as  much  as  possible, 
so  that  automated  layer  detection  is  possible.  For 
sufficiently  thick,  non-dissipative  hydrological 
layers,  well-separated  impulse  radar  reflections 
may  be  obtained  that  correspond  to  returns  from 
interfaces  and  their  multiples.  By  suitably  modify- 
ing a  straightforward,  band-limited  inverse  filter, 
these  returns  can  be  distinguished  in  field  records 
and  the  thickness  of  the  ice,  and  presumably  other 
layers,  can  be  estimated  successfully.  For  thin 
layers,  which  produce  overlapping  interface  re- 
turns, successful  thickness  estimations  by  referring 
to  a  set  of  synthetic  total  reflections  including  all 
multiples.  The  synthetic  signals  correspond  to  vari- 
ous possible  thicknesses,  and  the  best  correlation 
between  measured  and  synthetic  reflections  points 
to  the  correct  thickness.  (See  also  W90-02980) 
(Rochester-PTT) 
W90-03033 


WATER  CYCLE— Field  2 


Evaporation  and  Transpiration — Group  2D 


SATELLITE    OBSERVATIONS    OF    OCEANS 
AND  ICE. 

Cold    Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  7B. 

W9O-O3034 


DOWNSLOPE  MOVEMENT  OF  CHLORSUL- 
FURON  AFrER  CONVENTIONAL  AND  OVER- 
SNOW  APPLICATIONS  TO  WINTER  WHEAT. 

Utah  State  Univ.,  Logan.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03417 


2D.  Evaporation  and  Transpiration 


MODEL  OF  TRANSPIRATION  AND  SOIL- 
WATER  BALANCE  FOR  A  MATURE  OAK 
FOREST. 

Institut  Francais  de  Recherche  Scientifique  pour  le 
Developpement  en  Cooperation,  Paris  (France). 
J.  Nizinski,  and  B.  Saugier. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.   1,  p   1-17,  Jul   1989.  6  fig,  38  ref. 

Descriptors:  'Transpiration,  *Soil-water-plant  rela- 
tionships, 'Forest  hydrology,  Oak  trees,  Through- 
fall,  Model  studies,  Stomatal  transpiration,  France. 

A  hydrological  model  for  the  development  of  the 
soil- water  content  in  a  120-year-old  oak  stand 
(Quercus  petraea)  with  a  1-day  time  resolution  is 
presented.  The  model  was  developed  for  working 
with  daily  potential  evapotranspiration,  throughfall 
and  leaf  area  index  data.  It  predicts  transpiration 
from  the  dry  canopy  and  soil-water  content.  The 
canopy  is  considered  as  a  single  leaf  (the  Penman- 
Monteith  equation)  which  entails  measurements  of 
the  physiological  control  of  vapor  flow  from  the 
leaf  such  as  stomatal  resistance  (porometer),  leaf 
water  potential  (pressure  chamber),  leaf  area  index, 
root  distribution  and  soil-water  potential  (tensio- 
meters).  The  model  estimates  the  daily  leaf  water 
potential  that  controls  the  opening  of  the  stomata 
which  in  turn  regulate  the  transpiration  flow  by 
equating  soil  moisture  abstraction  and  transpira- 
tion. The  model  was  tested  using  data  for  the 
growing  seasons  of  the  Fontainebleu  forest  near 
Paris  (France)  in  1981,  1982  and  1983.  Simulated 
transpiration  and  soil-water  content  correlated 
well  with  neutron  probe  measurements  of  the  soil- 
water  content.  The  model  can  be  used  for  the 
quantification  of  tree  water  stress,  which  has  nu- 
merous applications  such  as  assessing  stand  pro- 
ductivity, disease  and  insect  epidemic  susceptibili- 
ty, fire  danger  rating  and  nutrient  cycling.  (Au- 
thor's abstract) 
W90-O2779 


EVAPOTRANSPIRATION  IN  A  GREEN- 
HOUSE-WARMED WORLD:  A  REVIEW  AND 
A  SIMULATION. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
Climate  Resources  Program. 
N.  J.  Rosenberg,  M.  S.  McKenney,  and  P.  Martin. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.  2-4,  p  303-320,  Sep  1989.  2  fig,  2  tab, 
42  ref,  append. 

Descriptors:  'Greenhouse  effect,  'Evapotranspira- 
tion, 'Global  warming,  'Climatology,  Model  stud- 
ies, Simulation  analysis,  Plant  growth,  Stomatal 
transpiration. 

The  ways  in  which  the  greenhouse  effect  may 
affect  evapotranspiration  (ET)  rates  are  briefly  re- 
viewed. ET  may  change  because  of  atmospheric 
warming  and  because  of  associated  changes  in 
other  climatic  factors.  ET  rates  may  also  be  altered 
by  the  stimulation  of  plant  growth  and  increase  in 
stomatal  resistance  that  occur  in  response  to  C02 
enrichment  of  the  atmosphere.  The  Penman-Mon- 
teith  model  of  evapotranspiration  was  employed 
with  data  from  four  different  ecosystems  to  esti- 
mate the  possible  range  of  changes  in  ET  which 
may  occur  in  response  to  the  climatic  and  plant 
changes  mentioned  above.  The  climatic  and  plant 
factors  were  first  varied  individually  to  determine 
model  sensitivity.  These  factors  were  then  varied 


simultaneously  according  to  scenarios  of  climatic 
change  to  determine  their  combined  impact  on  ET. 
Depending  on  the  ecosystem  and  on  climatic  con- 
ditions, ET  can  differ  by  -20  to  +40%  from  the 
control  case  (no  climate  or  plant  change).  These 
analyses  illustrate  the  danger  of  assuming  that 
global  warming  will  increase  ET  in  all  circum- 
stances. (Author's  abstract) 
W90-02781 


ESTIMATION  OF  SENSIBLE  HEAT  FLUX 
FROM  MEASUREMENTS  OF  SURFACE  RADI- 
ATIVE TEMPERATURE  AND  AIR  TEMPERA- 
TURE AT  TWO  METERS:  APPLICATION  TO 
DETERMINE  ACTUAL  EVAPORATION  RATE. 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Glen  Osmond  (Australia).  Div.  of 
Water  Resources. 
J.  P.  Brunei. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  46,  No.  3,  p  179-191,  May  1989.  4  fig,  1  tab,  23 
ref. 

Descriptors:  'Instrumentation,  'Evaporation  rate, 
'Heat  transfer,  Surface  temperature,  Mathematical 
analysis,  Surface  roughness,  Radiation,  Wind,  Air 
temperature. 

From  measurements  of  sensible  heat  flux  (H),  using 
the  simplified  aerodynamic  approach,  and  meas- 
urements of  surface  thermal  infrared  temperature 
(Ts),  both  in  arid  and  semi-arid  areas  of  Tunisia,  it 
is  shown  that  a  simple  linear  relationship  can  be 
used  to  estimate  H  from  the  difference  (Ts-Ta),  Ta 
being  the  air  temperature  at  2  m.  It  is  also  pointed 
out  that  this  relationship  can  be  used  in  unstable 
conditions  for  various  types  of  surface  roughness. 
Application  to  determine  actual  evaporation  rate  is 
made  using  the  similarity  of  the  H/net  radiation 
(Rn)  instantaneous  values  at  noon  with  the  average 
daily  values  of  H/Rn.  It  was  concluded  that  over  a 
fairly  large  range  of  wind  speed  conditions,  pro- 
vided they  are  in  unstable  conditions,  the  heat  flux 
H  can  be  estimated  quite  satisfactorily  with  meas- 
urement of  just  radiative  surface  temperature  and 
air  temperature.  (Author's  abstract) 
W90-02794 


ENERGY  BALANCE  DETERMINATIONS 
CLOSE  TO  THE  SOIL  SURFACE  USING  A 
MICRO-BOWEN  RATIO  SYSTEM. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

H.  Ashktorab,  W.  O.  Pruitt,  K.  T.  Paw  U,  and  W. 

V.  George. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  46,  No.  3,  p  259-274,  May  1989.  6  fig,  1  tab,  34 

ref. 

Descriptors:  'Instrumentation,  'Evaporation,  *Ly- 
simeters,  'Energy,  Soil,  Micro-Bowen  ratio 
system,  Temperature,  Humidity,  Latent  heat,  Hy- 
grometry. 

A  micro-Bowen  ratio  system,  with  beta  (ratio  of 
sensible  to  latent  heat  flux)  determined  from  tem- 
perature and  humidity  measurements  very  close  to 
the  soil  surface  (1  and  6  cm),  was  tested  above  bare 
soil  by  comparison  with  evaporation  losses  from  a 
highly  sensitive  6. 1-m  diameter  lysimeter.  The  re- 
sults indicated  good  accuracy  in  estimation  of 
evaporation  (E)  during  8  days  with  moist  soil- 
surface  conditions,  as  well  as  1  day  of  second-stage 
drying  conditions  when  E  averaged  only  30-40% 
of  a  calculated  reference  crop  evapotranspiration. 
Good  agreement  between  estimated  and  measured 
E  was  also  found,  using  a  Bowen  ratio  system  with 
a  chilled  mirror  hygrometer  sensing  air  sampled  at 
5  and  85  cm  above  the  soil  surface.  On  one  of  the 
study  days  a  second  Bowen  ratio  system  (psychro- 
metric  with  sensors  at  5  and  85  cm)  was  employed 
as  well  as  eddy-correlation  instrumentation  for 
measuring  sensible  heat  flux  (H),  with  H  used  in 
the  energy  balance  equation  to  solve  for  LE 
(where  L  is  the  latent  heat  of  vaporization  for 
water).  Close  agreement  with  lysimeter-deter- 
mined  E  and  calculated  E  from  these  two  systems 
was  noted  although  in  later  afternoon  hours  some 
divergence  occurred,  probably  produced  as 
upwind  soil  surfaces  developed  inhomogeneous 
surface-moisture   conditions.   The   results   suggest 


that  the  microsystem  approach  should  be  applica- 
ble to  under-canopy  and  small-plot  studies  where 
traditional  methods  are  impractical.  (Author's  ab- 
stract) 
W90-02795 


OPERATIONAL  ESTIMATES  OF  REFERENCE 
EVAPOTRANSPIRATION. 

Utah  State  Univ.,  Logan.   Dept.  of  Agricultural 

and  Irrigation  Engineering. 

R.  G  Allen,  M.  E.  Jensen,  J.  L.  Wright,  and  R.  D. 

Burman. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  4,  p 

650-662,    Jul/Aug    1989.    8    fig,    11    tab,    55    ref, 

append. 

Descriptors:  'Evapotranspiration,  'Canopy,  'Al- 
falfa, 'Grasses,  'Penman  equation,  Lysimeters, 
Penman-Monteith  method,  Climates,  Canopy, 
Mathematical  equations. 

Many  forms  of  the  Penman  combination  equation 
have  been  proffered  for  estimating  daily  evapo- 
transpiration by  the  agricultural  reference  crops 
grass  and  alfalfa  (Medicago  sative  L.).  This  study 
was  conducted  to  evaluate  popular  forms  of  the 
Penman  equation,  and  to  develop  and  evaluate 
general  relationships  for  estimating  daily  average 
values  of  canopy  and  aerodynamic  resistance  pa- 
rameters required  by  the  Penman-Monteith  equa- 
tion. For  simplicity  and  ease  of  use,  resistance 
relationships  were  expressed  as  linear  and  logarith- 
mic functions  of  mean  plant  height.  The  Penman- 
Monteith  and  other  forms  of  the  Penman  equation 
were  compared  at  11  international  lysimeter  sites, 
with  the  Penman-Monteith  method  and  a  Penman 
equation  with  variable  wind  function  developed  at 
Kimberly,  ID  providing  the  best  estimates  of  refer- 
ence evapotranspiration  across  the  sites.  Ratios  of 
computed  alfalfa  to  grass  reference  evapotranspira- 
tion during  peak  months  at  various  locations  aver- 
aged 1.32,  and  ranged  from  1.12  to  1.43.  Values  of 
computed  ratios  were  related  to  local  wind  and 
humidity  conditions.  The  development  of  relation- 
ships for  canopy  and  aerodynamic  resistances  as 
functions  of  reference  crop  height  allowed  use  of 
the  Penman-Monteith  equation  in  an  operational 
mode,  and  improved  transferability  of  this  resist- 
ance form  of  the  Penman  equation  to  a  wide  varie- 
ty of  climates.  (Author's  abstract) 
W90-03278 


FRACTION  OF  THERMAL  UNITS  AS  THE 
BASE  FOR  AN  EVAPOTRANSPIRATION 
CROP  COEFFICIENT  CURVE  FOR  CORN. 

Saint  Rose  School,  Belmar,  NJ. 
B.  Amos,  L.  R.  Stone,  and  L.  D.  Bark. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 
713-717,  Sep/Oct  1989.  2  fig,  2  tab,  24  ref. 

Descriptors:  'Crop  yield,  'Soil-water-plant  rela- 
tionships, 'Temperature  effects,  'Evapotranspira- 
tion, 'Corn,  'Mathematical  studies,  Coefficient 
curves,  Plant  physiology,  Regression  analysis. 

A  need  exists  to  determine  if  evapotranspiration 
crop  coefficient  curves,  based  on  a  fraction  of 
thermal  units  concept,  could  be  used  across  culti- 
vars  that  require  various  thermal  unit  totals  from 
emergence  to  physiological  maturity.  The  objec- 
tive of  this  study  was  to  develop  such  a  curve  for 
corn  and  then  to  test  the  ability  of  this  curve  to 
estimate  evapotranspiration  of  cultivars  of  various 
maturity  lengths.  A  basal  crop  coefficient  curve 
for  corn  was  developed  by  using  field  data  ob- 
tained from  1974  to  1982  near  Manhattan,  KS  and 
during  1981  and  1982  near  Tribune,  KS.  The 
method  involved  calculating  the  ratios  of  measured 
evapotranspiration  rates  adjusted  for  surface  evap- 
oration to  reference  evapotranspiration  rates,  ad- 
justing these  ratios  for  the  amount  of  available  soil 
water,  and  then  performing  regression  of  the  ad- 
justed ratios  against  fraction  of  thermal  units.  The 
developed  basal  crop  coefficient  curve  was  then 
used  to  estimate  the  evapotranspiration  rate  of 
three  corn  cultivars  grown  near  Manhattan,  KS  in 
1983  and  1984.  We  then  performed  linear  regres- 
sion of  estimated  evapotranspiration  against  meas- 
ured evapotranspiration  rates  (water  balance  tech- 
nique) for  each  cultivar.  All  regression  equations 
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and  coefficients  were  significant  at  P  is  less  than 
0.001.  The  hypotheses  that  intercept  equals  zero 
and  slope  equals  1  could  not  be  rejected  for  any  of 
the  cultivars.  The  use  of  fraction  of  thermal  units 
as  the  crop  coefficient  base  scale  allowed  for  a 
general  and  accurate  use  of  the  basal  crop  coeffi- 
cient curve  across  corn  cultivars  requiring  various 
thermal  unit  totals  from  emergence  to  physiologi- 
cal maturity.  (Author's  abstract) 
W90-03281 


TRANSPIRATION  EFFICIENCY  OF  OAT. 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  of  Agron- 
omy and  Plant  Breeding. 
W.  Ehlers. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 
810-817,  Sep/Oct  1989.  6  fig,  8  tab,  28  ref. 

Descriptors:  'Transpiration,  *Soil-water-plant  rela- 
tionships, *Evapotranspiration,  *Oats,  'Water  use 
efficiency,  Silt,  Loam,  West  Germany,  Transpira- 
tion, Evaporation,  Climates,  Soil  water  tension, 
Leaf  area  index. 

Dry  matter  production,  water  use,  and  their  ratio 
vary  among  species  and  with  climatic  conditions. 
This  study  was  undertaken  to  determine  the  water 
use  efficiency  of  oat  because  recent  field  evalua- 
tions for  this  crop  are  not  available.  Oat  was 
grown  on  loess-derived  silt  loam  near  Goettingen, 
West  Germany,  during  4  years.  Periodically,  shoot 
and  root  dry  matter  were  determined.  Water  use 
within  five  consecutive  growth  stages  was  evaluat- 
ed by  the  soil  water  budget  approach.  Balanced 
evapotranspiration,  including  evaporation  from 
soil,  water  intercepted  by  leaves,  and  transpiration 
from  plants,  was  divided  into  its  components  by 
calculation  procedures.  Evaporation  was  approxi- 
mated from  meteorological  factors,  leaf  area  index, 
and  soil  water  tension,  and  water  intercepted  by 
leaves  from  daily  precipitation  and  leaf  area  index. 
Shoot  and  total  oat  dry  matter  including  roots 
were  linearly  related  to  cumulative  transpiration 
from  plants,  balanced  evapotranspiration,  and 
interception  plus  transpiration.  The  x-intercept  of 
the  regression  line  was  nearest  to  zero,  when  x  was 
interception  plus  transpiration.  Therefore,  water 
intercepted  by  leaves  was  regarded  to  be  part  of 
productive  water  use.  Including  water  intercepted 
by  leaves  and  considering  only  shoot  dry  matter, 
the  water  use  efficiency  of  interception  plus  tran- 
spiration was  4.1  kg/cubic  m.  When  considering 
shoots  and  roots,  water  use  efficiency  of  intercep- 
tion plus  transpiration  increased  to  4.5  kg/cubic  m. 
The  relation  between  dry  matter  production  and 
interception  plus  transpiration  was  improved  by 
relating  interception  plus  transpiration  to  the  po- 
tential evapotranspiration  rate  or  the  saturation 
deficit  of  the  air.  As  compared  with  other  crops 
water  use  efficiency  of  interception  plus  transpira- 
tion of  oat  appeared  to  be  lower.  This  study  pro- 
vided evidence  that  normalization  of  interception 
plus  transpiration  by  the  saturation  deficit  requires 
the  appropriate  evaluation  of  saturation  deficit  for 
the  daylight  period  when  transpiration  occurs. 
(Author's  abstract) 
W90-03285 


ESTIMATION  OF  SURFACE  WATER  EVAPO- 
RATION RATES  BY  CONTINUOUS  RADIO- 
GAUGING. 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Renewable  Resources. 
N.  N.  Barthakur,  and  J.  S.  Tomar. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.   18,  No.   10,  p  1117-1130,  Oct 
1987.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Instrumentation,  'Evaporimeters, 
•Evaporation  rate,  'Leaves,  'Measuring  instru- 
ments, 'Radioactivity  techniques,  'Soil  properties, 
Mathematical  models,  Beta-rate  gages,  Estimating, 
Surface  wetness,  Fluid  drops,  Drying,  Irrigation, 
Soybeans,  Soil  management,  Precipitation. 

The  principal  sources  of  leaf  wetness  are  rain,  dew, 
and  sprinkler  irrigation  which  may  deposit  a  water 
layer  or  water  droplets  depending  upon  the  physi- 
cal nature  of  the  surface.  Evaporation  of  water 
drops  from  an  otherwise  dry  leaf  surface  was 
found  to  be  significantly  different  from  drying  of  a 


uniformly  wet  surface.  Several  methods,  none  too 
satisfactory,  are  available  to  measure  the  amount  of 
surface  water  and  surface  wetness  duration. 
Drying  characteristics  of  thin  sections  of  soil  are 
also  important  from  the  viewpoint  of  seed  germi- 
nation, surface  irrigation,  wind  erosion,  and  soil 
and  water  management  practices.  Development  of 
a  suitable  experimental  technique  is  desirable  to 
study  evaporation  characteristics  of  very  thin 
layers  of  soil  under  various  environmental  condi- 
tions. A  beta-ray  gage  system  was  used  to  estimate 
the  water  evaporation  rates  from  artificial  and  soil 
surfaces.  The  predictions  of  a  mathematical  model 
based  on  cylindrical  water  drops  agreed  fairly  well 
with  the  original  observations  of  such  water  drops 
on  soybean  leaves.  The  drying  time  of  a  surface 
was  found  to  be  highly  dependent  upon  whether  it 
was  wetted  with  drops  or  with  a  uniform  layer. 
Gravimetrically  determined  evaporation  rates  from 
soil  surfaces  were  highly  correlated  with  those 
obtained  by  the  beta-ray  gauge  under  various  envi- 
ronmental conditions.  Field  application  of  the  beta- 
ray  gauge  in  measuring  water  evaporation  rates  is 
suggested  on  the  basis  of  its  performance  in  the 
laboratory.  (Author's  abstract) 
W90-03292 


EFFECTS  OF  IRRIGATION  REGIMES  ON 
YIELD  AND  WATER  USE  OF  SUMMER 
SQUASH. 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-03362 

2E.  Streamflow  and  Runoff 


APPROXIMATING  RAINFALL-RUNOFF 

MODELLING  UNCERTAINTY  USING  THE 
STOCHASTIC  INTEGRAL  EQUATION 
METHOD. 

Williamson  and  Schmid,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02547 


MODELING  OF  TWO-DIMENSIONAL  OVER- 
LAND FLOW. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

W.  Zhang,  and  T.  W.  Cundy. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  2019-2035,  September  1989.  19  fig,  28  ref. 
USGS    Grant    No.    1 4-08-000 1-G 1154   and    NSF 
Grant  EAR85-18058. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Geomorphology,  'Topography,  'Over- 
land flow,  'Terrain  analysis,  'Soil  erosion,  Path  of 
pollutants,  Slopes,  Surface  runoff,  Infiltration,  Spa- 
tial distribution,  Hydraulic  properties,  Hydro- 
graphs,  Hydrodynamics,  Numerical  analysis,  Flow 
characteristics,  Flow  velocity. 

Natural  hillslopes  on  which  overland  flow  is  gen- 
erated are  seldom  planar  surfaces  with  homogene- 
ous physical  and  hydraulic  properties.  Microtopo- 
graphy, surface  roughness,  and  soil  hydraulic 
properties  vary  over  distances  of  centimeters  to 
meters,  and  they  strongly  influence  runoff  charac- 
teristics along  the  hillslope,  and  hillslope  hydro- 
graphs.  These  spatial  variations  have  significant 
impacts  on  soil  erosion  and  contaminant  transport. 
A  two-dimensional  hydrodynamic  and  numerical 
model  for  overland  flow  has  been  developed 
which  allows  spatial  variations  in  hillslope  physical 
characteristics,  including  surface  roughness,  infil- 
tration, and  microtopography.  The  accuracy  of  the 
model  is  tested  by  comparison  with  characteristic- 
based  solutions  and  experimental  data.  The  results 
of  these  tests  indicate  that  the  model  to  two- 
dimensional  overland  flow  on  hillslopes  is  demon- 
strated by  applying  it  to  surfaces  with  spatially 
variable  roughness,  infiltration,  and  microtopo- 
graphy. These  simulations  show  that  microtopo- 
graphy is  the  dominant  factor  causing  spatial  varia- 
tion in  overland  flow  depth,  velocity,  and  direc- 
tion. (Author's  abstract) 
W90-02590 


SCALING  AND  ELEVATION  IN  KIVKK  \KJ. 
WORKS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

D.  G.  Tarboton,  R.  L.  Bras,  and  I.  Rodriguez- 

Iturbe. 

Water  Resources  Research  WRERAQ,  Vol.  25 

No.  9,  p  2037-2051,  September  1989.  10  fig,  2  tab! 

34  ref. 

Descriptors:  'Geomorphology,  'Erosion,  'Chan- 
nel morphology,  'River  systems,  'Elevation, 
•Stream  erosion,  'Slope  degradation,  'Hypsome- 
tric analysis,  'Channel  erosion,  Standard  deviation, 
Slopes,  Model  studies. 

A  necessary  step  in  understanding  the  link  between 
erosive  energy  balance  and  network  form  is  the 
description  of  the  variation  of  slopes  and  elevation 
drops  within  a  river  network.  Investigators  have 
recently  suggested  that  channel  slopes  are  self- 
similar  with  magnitude  or  area  as  a  scaling  parame- 
ter. However,  certain  data  indicates  otherwise;  in 
particular,  the  variance  of  channel  slope  is  larger 
than  that  predicted  by  simple  self-similarity.  This 
suggests  multiscaling.  The  scaling  exponent  for  the 
standard  deviation  is  approximately  half  the  corre- 
sponding exponent  in  the  relationship  of  the  slope 
mean  to  magnitude  or  area.  A  model  for  channel 
slopes  based  on  a  point  process  of  elevation  drops 
along  the  channel  has  been  developed.  The  model 
reproduces  observed  multiscaling  properties  when 
the  density  of  elevation  increments  is  specifically 
related  to  the  area  (or  magnitude).  (Author's  ab- 
stract) 
W90-02591 


PARAMETRIC  MODEL  FOR  STEEPLY  SLOP- 
ING FORESTED  WATERSHEDS. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02592 


APPLICATIONS  OF  FNTERVENTION  ANALY- 
SIS TO  MODEL  THE  IMPACT  OF  DROUGHT 
AND  BUSHFIRES  ON  WATER  QUALITY. 

Rural  Water  Commission  of  Victoria,  Armadale 
(Australia).  Water  Quality  Assessment  Section. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-02649 


HYDROLOGICAL  REGIONALIZATION  OF 
STREAMS  E\  VICTORIA,  AUSTRALIA,  WITH 
IMPLICATIONS  FOR  STREAM  ECOLOGY. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Geography. 

J.  M.  R.  Hughes,  and  B.  James. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  3,  p  303-326,  1989. 
11  fig,  4  tab,  80  ref. 

Descriptors:  'Stream  gages,  'Streamflow,  'Re- 
gional analysis,  Streamflow  data,  Australia, 
Runoff,  Rivers,  Arid  lands,  Least  squares  method, 
Statistical  analysis. 

Annual,  monthly,  low  and  peak  flow  data  were 
used  to  classify  and  ordinate  138  stream  gages  in 
Victoria.  Sixteen  hydrological  variables  were  used 
and  low-flow  and  entire-flow  regionalizations  were 
derived.  The  low-flow  regionalization  produced 
five  distinctive  and  spatially  significant  regions. 
Least-squares  relationships  were  calculated  be- 
tween mean  annual  runoff,  catchment  area  and 
coefficient  of  variation  of  annual  flows,  and  the  16 
variables.  Rivers  in  the  dry  western  districts  of 
Victoria  exhibit  high  variability  of  annual,  monthly 
and  peak  flows,  and  two  specific  low  flows.  The 
converse  is  true  for  rivers  in  the  western  highlands 
of  Victoria.  Stream  regionalizations  are  a  useful 
tool  for  stream  ecologists,  and  may  be  used  for 
generating  hypotheses,  for  detecting  representative 
rivers  and  for  producing  baseline  stream  surveys. 
(Author's  abstract) 
W90-02651 


WATER  CYCLE— Field  2 


Streamflow  and  Runoff — Group  2E 


WATER  BUDGET  MODEL  FOR  THE  TROPI- 
CAL MAGELA  FLOOD  PLAIN. 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02658 


EFFECTS  OF  STATIC  VERSUS  FLOWING 
WATER  ON  AQUATIC  PLANT  PREFERENCES 
OF  TRD7LOID  GRASS  CARP. 

Agricultural  Research  Service,  Davis,  CA.  Aquat- 
ic Weed  Control  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02691 


DISTRD3UTION  OF  WATER  DISCHARGES 
AND  CURRENT  VELOCITIES  IN  A  BRAIDED 
CHANNEL. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02696 


FORMATION  OF  SAND  RIDGES  IN  CANALS. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02697 


VARIABELITY         IN         PHOTOSYNTHESIS: 
IMPACT  ON  DO  MODELS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02719 


MEASUREMENT      OF      REAERATION      IN 
STREAMS:  COMPARISON  OF  TECHNIQUES. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02722 


IMPORTANCE  OF  PHYSICAL  VARIABLES 
ON  THE  SEASONAL  DYNAMICS  OF  EPI- 
LTTHIC  ALGAE  IN  A  HIGHLY  SHADED 
CANYON  STREAM. 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-02727 


SUSPENDED  SEDIMENTS  AND  THE  DISTRI- 
BUTION OF  BOTTOM  SEDIMENTS  IN  THE 
NIAGARA  RTVER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-02749 


PHYSICALLY  BASED  DISTRJBUTION  FUNC- 
TION FOR  LOW  FLOW. 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 

L.  Gottschalk,  and  G.  Perzyna. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  5,  p  559-573,  Oct  1989.  6  fig,  2  tab,  19  ref. 

Descriptors:  *Surface-groundwater  relations, 
•Norway,  'River  flow,  *Hydrographs,  'Low 
flow,  Model  studies,  Precipitation,  Groundwater, 
Surface  flow,  Watersheds. 

For  Norwegian  conditions,  river  low  flow  is  con- 
trolled by  groundwater  discharge  and  outflow 
from  lakes.  To  derive  a  physically  based  distribu- 
tion function  of  low  flow,  a  natural  point  of  depar- 
ture has  therefore  been  a  traditional  baseflow  equa- 
tion, describing  the  true  recession  part  of  the  hy- 
drograph.  The  most  important  variable  to  deter- 
mine the  low  flow  is  the  maximal  length  of  periods 
without  rain  during  a  low  flow  season  (here 
summer).  Thi*.  latter  stochastic  variable  can  be 
expected  to  have  a  homogeneous  and  stable  distri- 
bution over  large  areas.  By  analyzing  several  hy- 
drographs  for  each  catchment  by  the  sliding 
method,  sets  of  parameters  were  derived.  Two 
modifications  were  made  when  testing  the  model: 
(1)  the  maximal  'dry  weather  period'  during  the 
summer  was  defined  as  a  continuous  period  of  days 


with  precipitation  amount  under  some  threshold 
value;  and  (2)  an  introduced  modification  to  reflect 
the  fact  that  the  low  flow  values  belong  to  two 
different  populations,  one  for  dry  summers  when 
groundwater  recession  is  observed,  and  the  other 
one  for  wet  summers.  When  the  data  is  censored  in 
this  manner,  a  good  fit  is  achieved  between  model 
and  observed  data.  Local  information  from  a  cer- 
tain river  was  successfully  utilized  in  terms  of  the 
parameters  of  a  recession  equation  in  the  derived 
distribution  function.  However,  complementary 
studies  of  the  stability  and  distribution  of  certain 
parameters  are  needed.  (White-Reimer-PTT) 
W90-02762 


CHARACTERIZATION  OF  TOXIGENIC  VI- 
BRIOS ISOLATED  FROM  THE  FRESHWATER 
ENVIRONMENT  OF  HIROSHIMA,  JAPAN. 

Hiroshima  Univ.  (Japan).  Dept.  of  Food  Microbi- 
ology and  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02789 


FLOOD  FORECASTING  BY  THE  FILTER  SEP- 
ARATION AR  METHOD  AND  COMPARISON 
WITH  MODELING  EFFICIENCIES  BY  SOME 
RAINFALL-RUNOFF  MODELS. 

Utsunomiya  Univ.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Hasebe,  M.  Hino,  and  K.  Hoshi. 
Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 
2,   p    107-136,   Sep    1989.    19   fig,    3   tab,    12   ref. 

Descriptors:  *Rainfall-runoff  relationships,  'Flood 
forecasting,  'Model  studies,  Filter  separation 
method,  Statistics,  Rainfall,  Simulation  analysis, 
Storage  function  method. 

A  flood  forecasting  system  with  and  without  rain- 
fall data,  applying  the  filter  separation  AR  method 
is  proposed.  The  runoff  time  series  were  separated 
sequentially  into  two  runoff  components.  Since 
each  hydrologic  subsystem  was  expressible  by 
linear  input-output  relationships,  the  rainfall  com- 
ponents were  inversely  estimated  from  the  ARX 
model  or  from  the  response  function  type  model. 
Future  runoff  was  computed  by  the  ARX  or  the 
response  function  type  model  utilizing  the  inverse- 
ly estimated  effective  past  rainfalls  and  the  extrap- 
olated future  rainfalls  as  input,  and,  as  for  the 
shorter-period  runoff,  also  using  the  past  rainfall 
data.  Secondly,  modeling  efficiencies  for  four  rain- 
fall-runoff models  were  calculated  and  compared. 
The  four  models  were  (1)  the  filter  separation  AR 
model,  (2)  and  (3)  two  kinds  of  the  generalized 
storage  function  model  (Prasad  model  and  Hoshi 
model)  to  which  Karman  filtering  theory  was  ap- 
plied, and  (4)  the  tank  model.  The  generalized 
storage  function  method  contains  the  nonlinearity 
in  the  runoff  equation  itself  and  the  single  compo- 
nent nonlinear  model.  The  filter  separation  AR 
method  is  composed  of  linear  subsystems,  and  the 
nonlinearity  of  the  total  system  is  explained  by  the 
nonlinearity  of  the  rainfall  separation  process  into 
subsystems  and  the  multicomponent  model.  (Au- 
thor's abstract) 
W9O-O2801 


DERIVING  THE  UNIT  HYDROGRAPH  BY 
ROOT  SELECTION. 

College  of  Technology,  Dublin  (Ireland). 
J.  E.  Turner,  J.  C.  I.  Dooge,  and  T.  Bree. 
Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 
2,  p  137-152,  Sep  1989.  14  fig,  5  tab,  8  ref. 

Descriptors:  'Rainfall-runof.  relationships,  'Unit 
hydrographs,  'Hydrographs,  'Flood  hydrographs, 
•Storm  runoff,  Model  studies,  Mathematical  analy- 
sis, Flood  peak,  Conceptual  models. 

De  Laine's  method  of  deriving  the  unit  hydro- 
graph  from  the  common  roots  of  polynomials  cor- 
responding to  different  storms  is  used  as  a  basis  for 
proposing  a  new  procedure  in  which  the  unit  hy- 
drograph  roots  can  be  selected  from  among  the 
polynomial  roots  for  the  runoff  of  a  single  storm. 
The  selection  is  made  on  the  basis  that  the  complex 
unit  hydrograph  roots  form  a  characteristic  'skew 
circle'  pattern  when  plotted  on  an  Argand  dia- 
gram. A  single  peaked  flood  hydrograph  from  the 


River  Nenagh  and  a  double-peaked  flood  from  the 
Owenbeg  in  Ireland  were  used  as  examples.  On  the 
basis  of  these  examples,  it  appears  that  the  unit 
hydrograph  is  largely,  or  entirely,  made  up  of  the 
roots  on  the  'skew  circle'.  This  observation  is 
consistent  with  the  results  for  the  two  conceptual 
models  presented.  When  dealing  with  the  'skew 
circle',  the  inclusion  or  exclusion  of  individual 
pairs  of  roots  does  not  substantially  alter  the  over- 
all shape  of  the  unit  hydrograph.  Application  of 
the  procedure  to  other  storms  produces  similar 
results.  (White-Reimer-PTT) 
W90-02802 


DISCRETIZATION  AND  COST-EFFECITVE- 
NESS  OF  A  FINITE  ELEMENT  SOLUTION 
FOR  HILLSLOPE  SUBSURFACE  FLOW. 

Institute  of  Hydrology,  Wallingford  (England). 
A.  Calver,  and  W.  L.  Wood. 

Journal  of  Hydrology  JHYDA7,  Vol.  1 10,  No.  1/ 
2,  p  165-179,  Sep  1989.  6  fig,  1  tab,  7  ref. 

Descriptors:  'Model  studies,  'Finite  element 
method,  'Rainfall-runoff  relationships,  'Storm 
runoff,  Storm  seepage,  Time,  Simulation  analysis, 
Hydrographs,  Grid  size,  Slopes. 

An  investigation  is  carried  out  into  the  effects  of 
the  size  of  time  and  space  steps  on  the  discharge 
and  hydraulic  potential  predictions  of  a  finite  ele- 
ment rainfall-runoff  model,  the  Institute  of  Hydrol- 
ogy Distributed  Model  version  4.  Given  the  type 
of  rainfall-runoff  model  methodology  and  the 
nature  of  the  subsurface  stormflow  response  con- 
sidered, certain  guidelines  can  be  given  for  good 
hydrological  prediction  and  cost-effective  model- 
ling. With  regard  to  the  overall  prediction  of  hy- 
draulic potential  values  over  the  hillslope  and  the 
reduction  of  oscillation  in  the  solution,  generally 
smaller  elements  are  favored  with  a  ratio  of  hori- 
zontal to  vertical  element  dimension  of  <  or  =  20 
for  regular  grids,  ideally  <  or  =  to  10.  It  is  also 
wise  to  have  generally  smaller  elements  with 
regard  to  hillslope  discharge  prediction  over  the 
course  of  the  hydrograph.  Finer  grids  also  have 
the  advantage  of  reducing  the  necessary  run-in 
time  at  the  beginning  of  simulation.  With  this 
methodology  neither  number  of  iterations  required 
nor  cumulative  mass  balance  serve  as  a  distinguish- 
ing factor  for  choice  between  different  calculation 
meshes.  The  results  suggest  that  with  the  recom- 
mended mesh  size,  a  higher  number  of  nodes 
should  be  used  if  the  emphasis  is  on  more  accurate 
prediction  and  a  lower  number  of  nodes  if  shorter 
execution  time  is  the  priority.  (White-Reimer- 
PTT) 
W90-02804 


CONSERVING  RIVERS  IN  SOUTHERN 
AFRICA. 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

J.  H.  O'Keeffe. 

Biological  Conservation  BICOBK,  Vol.  49,  No.  4, 

p  255-274,  1989.  6  fig,  1  tab,  46  ref. 

Descriptors:  'Africa,  'Water  pollution  control, 
'Water  pollution  prevention,  'South  Africa, 
•Rivers,  •Conservation,  *  Environmental  protec- 
tion,  Ecology,   Management  planning,   Degrada- 


The  progress  of  research  on  river  ecology  in 
southern  Africa  is  reviewed,  and  it  is  concluded: 
(a)  that  rivers  have  to  be  viewed  from  a  holistic 
conservation  perspective,  as  renewable  resources 
to  be  exploited  within  sustainable  limits  for  multi- 
ple uses;  (b)  that  they  are  generally  geologically 
younger,  seasonally  less  predictable,  and  subject  to 
more  violent  floods  and  droughts,  than  many  of 
the  better  studied  rivers  of  the  northern  hemi- 
sphere; (c)  that  taxonomic,  distributional  and  de- 
scriptive research  has  provided  considerable  eco- 
logical information,  but  that  process-oriented  stud- 
ies are  still  at  an  early  stage;  (d)  that  conservation 
aims  must  be  viewed  within  the  context  of  differ- 
ent priority  uses  for  rivers;  (e)  that  rivers  are 
resilient  to  instream  perturbations,  but  will  not 
recover  from  structural  damage  such  as  bank  ero- 
sion; (f)  that  growing  population  problems  are  the 
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root  cause  of  river  degradation  and  will  become 
more  serious  for  the  foreseeable  future.  Four  rivers 
in  the  south-eastern  part  of  the  region,  the  Great 
Fish  (sixth  order),  the  Buffalo  (fourth  order),  the 
Yellowwoods  (third  order)  and  the  Mbashe  (sixth 
order),  are  used  to  illustrate  levels  of  conservation 
status.  Threats  include  impoundment,  interbasin 
transfers,  catchment  degradation,  water  abstrac- 
tion, pollution  and  introduced  species.  (Author's 
abstract) 
W90-02809 


CORRELATION  OF  ENVIRONMENTAL  VARI- 
ABLES WITH  PATTERNS  OF  DISTRIBUTION 
AND  ABUNDANCE  OF  COMMON  AND  RARE 
FRESHWATER  MACROINVERTEBRATES. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-02811 


PCB  CONGENERS  TO  MONITOR  WITH 
CAGED  JUVENILE  FISH  IN  THE  UPPER 
HUDSON  RIVER. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02842 


WATER  RESOURCES  AND  EFFECTS  OF  PO- 
TENTIAL SURFACE  COAL  MINING  ON  DIS- 
SOLVED SOLIDS  IN  HANGING  WOMAN 
CREEK  BASIN,  SOUTHEASTERN  MONTANA. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-02848 


SIMULATION  OF  STREAMFLOW  IN  SMALL 
DRAINAGE  BASINS  IN  THE  SOUTHERN 
YAMPA  RIVER  BASIN,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02856 


SELECTED  HYDROLOGIC  DATA  FOR  FOUN- 
DATION CREEK  AND  MONUMENT  CREEK 
BASINS,  EAST-CENTRAL  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  Kuhn,  and  R.  F.  Ortiz. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-705,  August  1989.  106p,  2  fig 
8  tab,  3  ref.  Project  C0218. 

Descriptors:  *Colorado,  *Path  of  pollutants,  *Dye 
releases,  'Tracers,  *Hydrologic  data,  Water  qual- 
ity, Wastewater  discharge,  Traveltime. 

Selected  hydrologic  data  were  collected  during 
1986,  1987,  and  1988  by  the  U.S.  Geological 
Survey  for  the  Fountain  Creek  and  Monument 
Creek  basins,  east-central  Colorado.  The  data  were 
obtained  as  part  of  a  study  to  determine  the  present 
and  projected  effects  of  wastewater  discharges  on 
the  two  creeks.  The  data,  which  are  available  for 
129  surface-water  sites,  include:  (1)  About  1,100 
water  quality  analyses;  (2)  about  420  measurements 
of  discharge,  (3)  characteristics  of  about  50  dye 
clouds  associated  with  measurements  of  traveltime 
and  reaeration,  and  (4)  about  360  measurements  of 
channel  geometry.  (USGS) 
W90-02857 


STATISTICAL  SUMMARY  OF  STREAMFLOW 
DATA  FOR  INDIANA. 

Geological   Survey,   Indianapolis,   IN.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02865 


ALLUVIAL      AQUIFERS      ALONG      MAJOR 
RIVERS. 


Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

J.  M.  Sharp. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  273- 
282.  8  fig,  1  tab,  56  ref. 

Descriptors:  *Surface-groundwater  relations, 
•Geohydrology,  *Geohydrologic  units,  'Flood 
plains,  'Alluvial  aquifers,  'River  systems,  Geohy- 
drologic  boundaries,  Geologic  units.  Geologic  his- 
tory, Hydrologic  properties,  Physiographic  prov- 
inces, Alluvium,  Geochemistry,  Accretion,  Chan- 
nels, Meander  belt,  Flood  basins,  Groundwater 
level,  Bicarbonates,  Calcium  compounds,  Magnesi- 
um compounds. 

Alluvium  associated  with  major  river  systems  is  an 
immense,  yet  relatively  untapped  source  of 
groundwater.  Because  of  their  common  geological 
histories  and  similar  hydrogeologic  properties,  a 
number  of  general  conclusions  can  be  made  about 
the  hydrology  of  large  river  flood-plain  aquifers, 
but  site-specific  characteristics  will  alter  these  gen- 
eralizations. The  major  rivers  are  underfit;  their 
valleys  are  filled  with  as  much  as  several  hundred 
feet  of  alluvial  sediments,  and  the  rivers  are  not 
fully  penetrating.  Typically,  the  alluvium  can  be 
subdivided  into  a  sand-gravel  substratum  deposited 
by  vertical  accretion,  and  a  more  variable  topstra- 
tum  deposited  by  lateral  accretion.  The  topstratum 
is  further  divided  into  a  channel  belt,  a  meander 
belt,  and  a  flood  basin.  The  substratum  is  typically 
a  fining-upward  sequence.  A  variety  of  ground- 
water response  zones  are  defined,  having  rapidly 
fluctuating  groundwater  levels,  long-term  stability, 
slow  groundwater  response,  predominantly  down- 
valley  flow,  persistent  groundwater  highs,  and 
pumping-induced  lows  in  the  potentiometric  sur- 
face. Water  is  generally  of  good  chemical  quality 
and  characteristically  is  a  calcium-magnesium-bi- 
carbonate facies.  Tributary  alluvial  aquifers  tend  to 
be  larger  near  the  confluence  with  the  main  stem. 
Man  has  altered  the  alluvial  systems;  the  long-term 
effects  of  these  alterations  are  not  yet  known.  (See 
also  W90-02866)  (Fish-PTT) 
W90-02899 


WESTERN   ALLUVIAL   VALLEYS   AND   THE 
HIGH  PLAINS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02900 


FLOODS:  HYDROLOGICAL,  SEDIMENTOLO- 
GICAL  AND  GEOMORPHOLOGICAL  IMPLI- 
CATIONS. 

John  Wiley  &  Sons,  New  York.  1989.  British  Geo- 
morphological  Research  Group  Symposia  Series. 
Edited  by  Keith  Bevan  and  Paul  Carling.  290p. 

Descriptors:  'Geomorphology,  'Sediment  trans- 
port, 'Floods,  'Flood  frequency,  'Flood  plains, 
'Flood  recurrence  interval,  Flood  hydrographs, 
Flooding,  Flood  data,  Flood  basins,  Floodwater, 
Flood  control,  Flood  crest,  Flood  flow,  Flood 
plain  management,  Conferences. 

This  volume  of  papers  is  from  a  workshop  held  at 
the  University  of  Lancaster  as  a  joint  meeting  of 
the  British  Geomorphological  Research  Group 
and  the  British  Hydrological  Society.  The  main 
aim  of  the  workshop  was  to  bring  together  scientif- 
ic researchers  with  a  common  interest  in  the  dy- 
namics of  fluvial  floods  and  their  effects  on  the 
landscape.  The  hydrology,  sedimentology  and  geo- 
morphological implications  of  floods  are  discussed, 
along  with  storm  runoff,  flood  wave  attenuation, 
and  hydrological  models  for  flood  computations. 
Hydraulics,  flow-competence  evaluations  of  the 
hydraulic  parameters  of  floods,  and  the  effects  of 
floods  on  rivers  are  also  covered.  Other  workshop 
topics  included  in  this  book  are  paleofloods,  use  of 
soil  information,  and  fluvial  geomorphology.  Spe- 
cific examples,  such  as  the  Yellow  River  flash 
flood  in  Ireland  and  information  on  the  Jokulhlaup 
Glacier,  South  Iceland,  are  also  presented.  (See 
W90-02964  thru  W90-02979)  (Mertz-PTT) 
W90-02963 


HYDROLOGY,  SEDIMENTOLOG Y  AND  GEO 
MORPHOLOGICAL  IMPLICATIONS  OF 
FLOODS:  AN  OVERVIEW. 

Freshwater     Biological     Association,     Ambleside 

(England). 

P.  Carling,  and  K.  Beven. 

IN:   Floods:   Hydrological,   Sedimentological   and 

Geomorphological    Implications.    John    Wiley   & 

Sons,  New  York.  1989.  p  1-9.  33  ref. 

Descriptors:  'Floods,  'Sedimentology,  'Geomor- 
phology, Flood  frequency,  Prediction,  Flood  fore- 
casting. 

The  geological  sciences  have  seen  a  revolution  of 
thought  in  respect  to  catastrophic  events  and  the 
interpretation  of  stratigraphic  sequences.  Similarly, 
in  some  geomorphological  settings,  floods  may 
play  a  vital  role  in  instigating  system  change  in  a 
way  that  may  not  be  immediately  evident  in  a 
relatively  impoverished  terrestrial,  as  opposed  to 
extensive  oceanic,  sedimentary  record.  The  study 
of  flood  events  inevitably  involves  probabilistic 
considerations  of  magnitude  and  frequency  in  rela- 
tion to  the  effects.  In  terms  of  the  human  and 
economic  impacts  of  flooding,  peak  magnitude  or 
stage  may  be  of  primary  importance,  but  it  is  clear 
that  as  far  as  the  sedimentological  and  geomorpho- 
logical effects  of  floods  are  concerned  the  relation- 
ship between  magnitude  and  effect  may  be  much 
more  complex.  Assessing  the  impact  of  future  natu- 
ral and  anthropogenic  perturbations  to  the  envi- 
ronment requires  predictive  models  that  are  phys- 
ically realistic.  The  progress  aiong  the  road  to 
attaining  predictive  capability  in  these  sciences  is 
inevitably  dependent  upon  the  time  scales  of  the 
responses.  There  is  now  over  twenty  years'  experi- 
ence of  using  digital  computers  for  short-period 
hydrological  forecasting.  Hydrological  predictions 
of  flood  events  are  now  made  routinely  for  both 
gaged  and  ungaged  sites,  although  the  uncertain- 
ties in  those  predictions  are  not  often  assessed. 
Some  short  time  scale  geomorphological  processes 
have  also  been  successfully  modelled.  However, 
applications  of  predictive  models,  to  other  than 
hypothetical  situations,  for  the  longer  time  scales 
involved  in  sedimentology  and  geomorphology 
have  been  relatively  rare.  (See  also  W90-02963) 
(Mertz-PTT) 
W90-02964 


STORM  RUNOFF  GENERATION  IN  SMALL 
CATCHMENTS  IN  RELATION  TO  THE 
FLOOD  RESPONSE  OF  LARGE  BASINS. 

Oxford  Univ.  (England).  Dept.  of  Geography. 
T.  P.  Burt. 

IN:  Floods:  Hydrological,  Sedimentological  and 
Geomorphological  Implications.  John  Wiley  & 
Sons,  New  York.  1989.  p  11-35.  9  fig,  2  tab,  92  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Sedi- 
ment transport,  'Storm  runoff,  'Floods,  'Model 
studies,  'Erosion,  Soil  erosion,  Storm  seepage, 
Land  use,  Overland  flow,  Rainfall  intensity,  Cli- 
mates, Flood  hydrographs. 

At  the  basin  scale,  the  major  controls  of  storm 
runoff  generation  are  climate  and  soil,  with  topog- 
raphy important  at  the  subcatchment  level.  Both 
the  Partial  Area  and  Variable  Source  Area  models 
must  be  invoked  in  order  to  relate  stormflow  pro- 
duction to  sediment  and  solute  delivery;  even  in 
one  small  basin,  both  models  may  well  be  applica- 
ble. If  the  distributed  nature  of  sediment  and  solute 
delivery  is  to  be  better  understood,  several  points 
require  further  study,  including:  patterns  of  soil 
erosion  in  relation  to  the  characteristics  and  extent 
of  variable  source  areas;  linkage  of  partial  areas  to 
the  main  channel  system;  and  translatory  flow 
mechanisms  and  the  contribution  of  old  soil  water 
to  the  flood  hydrograph.  A  further  unresolved 
question  relates  to  the  linkage  between  small  tribu- 
taries and  the  larger  drainage  basin,  both  in  terms 
of  flood  runoff  and  the  quality  of  that  water.  Flood 
response  may  well  be  sensitive  to  small  changes  in 
land  use,  and  the  specific  location  of  such  changes 
may  also  be  important.  The  use  of  distributed 
runoff  models  for  studying  such  linkages  is  advo- 
cated. (See  also  W90-02963)  (Mertz-PTT) 
W90-02965 
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FLOOD  WAVE  ATTENUATION  DUE  TO 
CHANNEL  AND  FLOODPLAIN  STORAGE 
AND  EFFECTS  ON  FLOOD  FREQUENCY. 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

D.  R.  Archer. 

IN:  Floods:  Hydrological,  Sedimentological  and 
Geomorphological  Implications.  John  Wiley  & 
Sons,  New  York.  1989.  p  37-46.  5  fig,  8  ref. 

Descriptors:  'Channel  storage,  *Flood  waves, 
•Flood  basins,  Flood  channels,  Flood-control  stor- 
age, Floods,  Flood  frequency,  Flood  damage, 
Flood  stages,  Tees  River,  England,  Bankfull  stage. 

Flood  attenuation  and  the  transformation  of  flood 
frequency  over  a  common  period  were  investigat- 
ed over  a  reach  of  the  River  Tees  in  northeast 
England.  Variations  in  shape  and  slope  of  flood 
frequency  distributions  could  be  accounted  for  by 
the  characteristics  of  channel  and  flood  plain  stor- 
age. Above  bankfull,  increasing  storage  on  the 
floodplain  and  associated  delays  due  to  frictional 
resistance  suppress  flood  growth  at  the  down- 
stream station.  However,  mean  annual  flood  is 
virtually  unaffected  by  overbank  flow  which  does 
not  commence  until  flow  exceeds  350  cu  m/s.  The 
effects  of  channel  storage  are  seen  below  bankfull. 
As  flood  peak  and  volume  increase,  attenuation 
decreases  and  downstream  flood  growth  becomes 
steeper.  The  resulting  flood  frequency  has  a  break 
of  slope  at  bankfull  discharge.  It  seems  likely  that 
transformation  in  the  reach  would  give  the  ob- 
served form  of  downstream  distribution  for  a  range 
of  upstream  distributions.  The  transformation  has 
important  implications  for  flood  estimation  at  un- 
gaged  sites.  Floodplain  storage  and  attenuation  is  a 
common  phenomenon  and  it  is  suggested  that  sup- 
pression of  flood  growth  may  be  similarly  wide- 
spread. The  effect,  however,  may  be  obscured  in 
less  ideal  reaches  where  there  is  a  larger  lateral 
inflow  contribution,  and  this  could  cause  difficul- 
ties in  extrapolation  to  other  sites.  Classifying 
basins  into  homogeneous  groups  using  cluster  anal- 
ysis or  interactive  search  techniques  to  optimize 
the  grouping  efficiency  offer  the  best  opportunity 
for  the  inclusion  of  floodplain  and  channel  effects, 
but  this  has  not  yet  been  done.  There  are  also 
practical  consequences  of  confinement  of  flood 
flows  within  flood  banks  through  the  reach.  The 
effects  of  reduced  attenuation  and  shorter  flood 
travel  time  on  property  at  risk  downstream  of  the 
protected  reach  need  evaluation.  (See  also  W90- 
02963)  (Mertz-PTT) 
W90-02966 


PHYSICALLY  BASED  HYDROLOGICAL 
MODELS  FOR  FLOOD  COMPUTATIONS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

S.  Ambrus,  L.  Iritz,  and  A.  Szollosi-Nagy. 
IN:  Floods:  Hydrological,   Sedimentological  and 
Geomorphological    Implications.    John    Wiley    & 
Sons,  New  York.  1989.  p  47-55.  5  fig,  8  ref. 

Descriptors:  *Flood  forecasting,  'Hungary, 
•Model  studies,  *Flood  control,  Floods,  Flood- 
control  storage,  Flood  profiles,  Koros  River, 
Flood  warning  systems,  Mathematical  models,  Hy- 
drologic  models. 

The  decision-making  procedure  during  floods  on 
big  rivers  is  primarily  based  on  hydrological  com- 
putations. In  Hungary,  three  models  operate  in  the 
hydrological  support  system  of  flood  control. 
Forecasted  and  observed  discharges,  flood  storage 
simulation,  and  computed  and  observed  longitudi- 
nal water  profiles  downstream  from  the  opened 
emergency  flood  storage  basins  are  compared.  On 
the  basis  of  this  information,  the  actual  state  of  the 
watershed  can  be  analyzed  and,  if  it  is  needed,  an 
alarm  signal  for  flood  alert  can  be  given.  As  an 
example,  these  numerical  computations  are  pre- 
sented for  the  Koros  River  in  Hungary.  (See  also 
W90-02963)  (Mertz-PTT) 
W90-02967 


FLOOD  FREQUENCY  AND  URBAN-INDUCED 
CHANNEL  CHANGE:  SOME  BRITISH  EXAM- 
PLES. 

College  of  St.   Paul  and   St.   Mary,   Cheltenham 


(England).  Dept.  of  Geography  and  Geology. 
C.  R.  Roberts. 

IN:  Floods:  Hydrological,  Sedimentological  and 
Geomorphological  Implications.  John  Wiley  & 
Sons,  New  York.  1989.  p  57-82.  11  fig,  2  tab,  41  ref. 

Descriptors:  *Urban  hydrology,  'Urbanization, 
•Flood  flow,  *Erosion,  *Flood  hydrographs, 
•Urban  runoff,  'England,  Floods,  Flood  frequen- 
cy, Flood  stages,  Flood  control,  Flood  channels, 
Vegetation  effects,  Sedimentation. 

An  explanation  of  the  extent  of  urban-induced 
channel  enlargement  in  terms  of  the  major  charac- 
teristics of  the  developed  area,  and  the  nature  of 
flood  frequency  relationships  in  the  catchment,  can 
only  be  a  preliminary  statement.  It  ignores  com- 
pletely many  other  urban-induced  effects,  includ- 
ing alterations  in  the  timing  of  flood  peaks,  hydro- 
graph  shapes  and  their  sediment  concentrations 
and  particle  size  characteristics.  Urbanization  on 
chalk  catchments,  for  example,  may  produce 
double-peaked  hydrographs  with  urban-derived 
water  passing  from  the  catchment  before  the  arriv- 
al of  the  main  floodwave.  In  reality,  the  response 
of  the  channel  will  be  complex  with  feedback  up 
and  down  the  network.  Sediment  generated  by 
erosion  at  upstream  locations  must  pass  through 
lower  sites  before  being  lost  from  the  catchment. 
Temporary  storage  in  the  lower  channel  may  alter 
channel  characteristics  both  locally  and  upstream, 
by  reducing  the  water  surface  gradient  and  the 
flow  velocity.  Adjustment  in  the  planform  may 
take  place  more  slowly  than  adjustment  in  the 
cross-section,  and  could  initiate  a  subsequent  fur- 
ther change  in  these  latter  parameters.  Overall 
timescales  required  for  cross-sectional  change  will 
also  vary  depending  on  the  actual  sequence  of 
flood  events.  Vegetative  constraints  on  erosion 
rates  will  also  be  important  at  some  sites.  The  fact 
that  mean  enlargement  ratios  are  generally  explica- 
ble in  terms  of  simple  urban  parameters  such  as  the 
urbanized  or  sewered  percentages,  and  changes  in 
flood  frequency,  suggest  that  the  relaxation  times 
involved  for  most  of  the  change  to  be  accom- 
plished are  relatively  short,  of  the  order  of  a  few 
decades,  for  many  British  rivers.  (See  also  W90- 
02963)  (Mertz-PTT) 
W90-02968 


HYDRAULICS  OF  FLOOD  CHANNELS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
D.  W.  Knight. 

IN:  Floods:  Hydrological,  Sedimentological  and 
Geomorphological  Implications.  John  Wiley  & 
Sons,  New  York.   1989.  p  83-105.   12  fig,  59  ref. 

Descriptors:  'Channel  morphology,  'Geomorpho- 
logy,  'Stage-discharge  relations,  'Flood  channels, 
•Flood  flow,  'Flood  discharge,  Flood  spreading, 
Floods,  Open-channel  flow,  Suspended  sediments, 
Erosion,  Sediment  transport,  Flood  routing,  Flood 
plain  management. 

The  hydraulic  behavior  of  flood  channels  is  clearly 
not  a  simple  matter.  The  fluid  flow  is  essentially 
three-dimensional,  unsteady  and  may  interact  with 
the  boundary.  The  geomorphological  implications 
of  this  are  that  care  should  be  exercised  when 
attempting  to  quantify  the  link  between  either  sur- 
face erosion  or  deposition  and  the  fluid  flow.  The 
particular  problem  of  out-of-bank  flow  is  a 
common  feature  in  fluvial  systems  and  of  great 
practical  significance  in  the  design  of  flood  allevi- 
ation works.  The  lateral  transfer  of  momentum 
between  the  main  river  channel  and  the  flood 
plains  has  been  identified  as  an  important  phe- 
nomenon because  it  affects  not  only  the  distribu- 
tion of  flow  parameters  but  also  the  sediment 
fluxes  of  suspended  load  onto  and  off  the  flood 
plains.  The  overall  conveyance  capacity  of  a  com- 
pound channel  has  been  shown  to  be  difficult  to 
determine  accurately  due  to  the  discontinuity  in 
shape,  hydraulic  radius  and  possibly  roughness  at 
the  main  channel/flood  plain  interface.  These  com- 
bine to  significantly  affect  the  stage  discharge 
curve,  momentum  transfer  and  friction  factors  at 
low  flood  plain  depths.  (See  also  W90-02963) 
(Mertz-PTT) 
W90-02969 


FLOW-COMPETENCE  EVALUATIONS  OF 
THE  HYDRAULIC  PARAMETERS  OF 
FLOODS:  AN  ASSESSMENT  OF  THE  TECH- 
NIQUE. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02970 


FLOODS  AND  FLOOD  SEDIMENTS  AT  RIVER 
CONFLUENCES. 

Birkbeck  Coll.,  London  (England). 

I.  Reid,  J.  L.  Best,  and  L.  E.  Frostick. 

IN:  Floods:   Hydrological,   Sedimentological  and 

Geomorphological    Implications.    John    Wiley   & 

Sons,  New  York.   1989.  p  135-150.  7  fig,  46  ref. 

Descriptors:  *Sediment  transport,  *Rainfall-runoff 
relationships,  'Confluent  streams,  'Flood  flow, 
'Flood  discharge,  Flood  forecasting,  Flood  data, 
Rainfall  distribution,  Catchment  areas,  Paleohy- 
drology,  Soil  water,  Storm  runoff,  Floods,  Historic 
floods,  Prediction,  Flood  profiles. 

Confluences  are  important  elements  of  the  drain- 
age network  and  are  points  at  which  flood  flows 
are  extremely  complex.  Nevertheless,  several  dis- 
tinct patterns  emerge  from  the  discharge  records 
collected  at  the  confluence  of  two  perennial 
streams.  Each  pattern  is  a  function  of  either  catch- 
ment conditions  antecedent  to  a  runoff  generating 
storm,  or  the  uneven  distribution  of  rainfall  over 
contiguous  drainage  basins.  Intrinsic  catchment 
variables  are  either  seasonal,  relating  to  soil  mois- 
ture deficits,  or  topographical.  Because  of  this, 
they  are  either  fixed,  or  if  climatic  data  are  avail- 
able, they  vary  predictably.  The  extrinsic  factor  of 
rainfall  distribution  is  not  predictable,  however.  In 
a  temperate  setting  like  the  British  Isles,  the  fre- 
quency of  discrete  convective  rainfall  is  low.  In 
contrast,  all  rain  falls  from  convective  cells  in 
tropical  settings  such  as  East  Africa.  Here,  the 
probability  that  flow  will  occur  in  two  confluenc- 
ing  rivers  simultaneously  is  low,  while  the  proba- 
bility of  flood  waves  entering  a  confluence  from 
each  stream  in  phase  is  even  lower.  The  non- 
coincidence  of  flood  flows  will  be  reflected  in  both 
the  bed  morphology  and  depositional  fades.  Ex- 
tensive and  rapid  changes  in  bed  morphology  can 
be  expected  within  the  confluence  precinct  as  a 
consequence  of  changing  sediment  transport  pat- 
terns as  the  discharge  ratio  varies  through  one 
flood  event.  This  will  also  be  reflected  both  in  the 
complexity  of  the  depositional  forms  and  in  the 
composition  of  sediments  which  may  be  represent- 
ed at  these  sites.  This  holds  important  implications 
for  the  paleohydraulic  interpretation  of  channel 
confluences  in  ancient  sediments.  (See  also  W90- 
02963)  (Mertz-PTT) 
W90-02971 


FLOOD  EFFECTIVENESS  IN  RIVER  BASINS: 
PROGRESS  IN  BRITAIN  IN  A  DECADE  OF 
DROUGHT. 

Newcastle  upon  Tyne  Univ.  (England). 

M.  D.  Newson. 

IN:  Floods:  Hydrological,  Sedimentological  and 

Geomorphological    Implications.    John   Wiley    & 

Sons,  New  York.  1989.  p  151-169.  7  fig,  2  tab,  48 

ref. 

Descriptors:  'Sediment  transport,  'Land  forming, 
'Wales,  'Geomorphology,  'Erosion,  'Floods, 
'Flood  forecasting,  'England,  Historic  floods, 
Storm  runoff,  Flood  flow,  Channel  flow,  Rainfall 
intensity. 

The  role  of  floods  in  developing  the  landscape  in 
Britain  is  discussed.  Britain  has  not  been  free  of 
flooding  during  a  decade  of  drought,  though  it  has 
been  free  of  disastrous  widespread  flooding.  Possi- 
bly the  most  important  flood  during  the  period  was 
that  which  flooded  south  Wales  in  December  1979. 
Effectiveness  and  recovery  have  since  been  recur- 
ring research  themes  of  British  floods.  The  1973 
and  1977  floods  on  Plynlimon  suggested  that  only 
rarely  did  the  whole  conveyor  belt  of  sediment 
transport  systems  in  river  basins  become  active  in 
one  event.  Long,  low-intensity  rainstorms  can  wet 
slopes  to  the  point  of  failure,  but  cannot  produce 
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flood  peaks  to  modify  channels.  Storms  of  higher 
intensity  produced  rapid  slope  runoff  and  large 
channel  flows,  wrecking  low-order  channels,  but 
are  maintained  for  too  short  a  period  to  transport 
large  quantities  of  material  out  to  piedmont  and 
lowland  reaches.  A  determined  and  coordinated 
campaign  by  all  relevant  disciplines,  but  particular- 
ly by  hydrologists  and  geomorphologists,  to 
record  the  impacts  of  contemporary  floods  and  to 
review  the  impacts  of  historical  floods  continuous- 
ly is  essential.  Possibly  the  best  framework  will 
remain  that  of  special  meetings  of  the  relevant 
learned  societies  and  the  publication  of  proven 
standard  procedures  by  experienced  flood  record- 
ers. For  the  study  of  flood  effectiveness  to  be 
effective,  much  more  comprehensive  approaches 
are  needed,  using  large  multi-disciplinary  teams 
and  maintaining  the  study  for  as  long  as  data 
remain  indicative  the  pattern  of  response.  (See  also 
W90-02963)  (Mertz-PTT) 
W90-02972 


MAGNITUDE  AND  FREQUENCY  OF  PA- 
LAEOFLOODS. 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
V.  R.  Baker. 

IN:  Floods:  Hydrological,  Sedimentological  and 
Geomorphological  Implications.  John  Wiley  & 
Sons,  New  York.  1989.  p  171-183.  7  fig,  2  tab,  29 
ref.  NSF  grants  EAR  77-23025,  EAR  81-19981, 
and  EAR  83-00183. 

Descriptors:  *Paleohydrology,  'Flood  frequency, 
•Prediction,  'Model  studies,  Floods,  Arizona,  Salt 
River,  Data  interpretation,  Frequency  analysis. 

It  has  been  recognized  that  palaeoflood  data  struc- 
tured by  censoring  levels  results  in  a  type  of  sys- 
tematic data  set  amenable  to  flood-frequency  anal- 
ysis. Two  types  of  censoring  models  are  well  de- 
scribed: event-based  censoring  and  fixed-threshold 
censoring.  Maximum  likelihood  estimates  are  used 
to  determine  the  parameters  of  a  distribution  from 
which  floods  are  assumed  to  come.  This  is  accom- 
plished by  maximizing  the  probability  of  observed 
flood  events.  In  contrast  to  the  weighted  moment 
techniques  commonly  employed  in  flood-frequen- 
cy analysis,  maximum  likelihood  estimates  are  es- 
pecially versatile  in  allowing  censored  unconven- 
tional data  sets  to  be  combined  with  conventional 
systematic  data  in  an  flood-frequency  analysis.  In 
examining  data  on  the  Salt  River  in  Arizona,  it  was 
found  that  three-parameter  distributions  at  70% 
censoring  and  the  two-parameter  Gumbel  distribu- 
tion at  95%  censoring  all  gave  reasonably  consist- 
ent flood  quantile  estimates  for  return  periods 
ranging  from  10  yr  to  10,000  yr.  Since  the  Salt 
River  data  set  includes  the  largest  flood  experi- 
enced in  the  last  1000  to  2000  yr,  plus  the  immedi- 
ately smaller  floods  in  that  interval,  it  is  appropri- 
ate to  estimate  the  1000-yr  old  flood,  and  to  ex- 
trapolate with  caution  to  the  10,000-yr  flood.  This 
analysis  illustrates  a  change  in  flood-frequency 
analysis  philosophy  posed  by  the  existence  of  ap- 
propriate palaeoflood  data.  (See  also  W90-02963) 
(Mertz-PTT) 
W90-02973 


USE  OF  SOIL  INFORMATION  IN  THE  AS- 
SESSMENT OF  THE  INCIDENCE  AND  MAG- 
NITUDE OF  HISTORICAL  FLOOD  EVENTS 
IN  UPLAND  BRITAIN. 

Brighton  Polytechnic  (England).  Countryside  Re- 
search Unit. 

R.  F.  Smith,  and  J.  Boardman. 
IN:   Floods:   Hydrological,   Sedimentological  and 
Geomorphological    Implications.    John    Wiley    & 
Sons,  New  York.   1989.  p  185-197.  6  fig,  19  ref. 

Descriptors:  'Paleohydrology,  'Sedimentation, 
•Flood  profiles,  *Historic  floods,  'Floods,  'Soil 
profiles,  Soil  horizons,  England,  Erosion,  Sediment 
transport,  Soil  genesis. 

The  sedimentary  record  of  large  floods  in  Britain  is 
usually  devoid  of  datable  material.  Rapid  rates  of 
vegetation  succession  in  Britain  lead  to  loss  of 
visual  evidence  of  major  events.  Assessment  of  soil 
profile  characteristics  such  as  relative  maturity, 
presence  of  buried  profiles,  and  evidence  of  trunca- 
tion may  provide  useful  evidence  of  the  relative 


age  of  erosional  and  depositional  features  in  river 
valleys.  The  valleys  of  the  Porth-Llwyd  and  Mose- 
dale  Beck  have  broadly  similar  soil-forming  envi- 
ronments. There  is  little  reason  to  suppose  that 
trends  in  soil  development  over  time  will  diverge 
widely.  The  A  horizons  of  the  Mosedale  boulder 
bar  profiles  are  deeper  than  the  Port-Llwyd  pro- 
files. This  is  consistent  with  the  longer  time  period 
of  soil  formation  in  Mosedale,  over  240  as  opposed 
to  60  years.  Soil  information  may  also  be  of  value 
in  the  assessment  of  the  lateral  extent  of  flooding  in 
a  valley  and  the  extent  to  which  valley  side  slopes 
were  destabilized  as  a  result  of  a  flood  event.  In 
Mosedale,  soil  investigations  in  progress  suggest 
that  a  complex  system  of  anastomosing  high-gradi- 
ent palaeochannels  extending  to  a  distance  of  over 
50  m  to  the  east  of  the  present  channel  may  have 
been  formed  by  a  flood  event  in  August  1749. 
There  is  a  possibility  that  gaps  in  the  soil  record 
exist.  This  will  depend  on  the  order  of  high  and 
low-magnitude  flood  events.  A  high-magnitude 
event  which  succeeds  one  of  lower  magnitude  is 
likely  to  destroy  pre-existing  soils.  (See  also  W90- 
02963)  (Mertz-PTT) 
W90-02974 


YELLOW  RIVER  (COUNTY  LEITRIM  IRE- 
LAND) FLASH  FLOOD  OF  JUNE  1986. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Geogra- 
phy. 

P.  Coxon,  C.  E.  Coxon,  and  R.  H.  Thorn. 
IN:  Floods:  Hydrological,  Sedimentological  and 
Geomorphological    Implications.    John    Wiley   & 
Sons,  New  York.  1989.  p  199-217.  6  fig,  2  tab,  21 
ref. 

Descriptors:  'Sediment  transport,  'Channel  ero- 
sion, 'Historic  floods,  'Yellow  River,  'Ireland, 
'Flood  damage,  'Geomorphology,  Bank  erosion, 
Channel  stability,  Landslides,  Braided  streams, 
Flood  channels,  Mathematical  studies,  Floods. 

The  Yellow  River  flood  (in  Ireland)  was  a  high- 
magnitude  event  with  a  return  period  possibly 
measured  in  hundreds  if  not  thousands  of  years. 
Estimating  the  scale  of  the  event  relies  heavily 
upon  palaeo-flood  analyses,  which  in  turn  rely 
upon  both  empirically  and  theoretically  derived 
equations  that  contain  inherent  problems.  Some 
boulder  competence  equations  overestimate  flood 
discharges,  but  in  this  case  the  slope/area  method 
and  boulder  competence  methods  produce  compa- 
rable results,  suggesting  that  the  estimates  of  flood 
velocity  and  discharge  may  be  credible.  The  main 
geomorphological  effects  of  the  Yellow  River 
flood  include  bank  erosion  and  landsliding,  bar 
production,  bar  migration  and  shute  formation. 
None  of  the  chutes  have  been  adopted  as  perma- 
nent channels,  although  they  appear  to  have  been 
utilized  to  a  limited  extent  during  post-flood  high- 
discharge  events.  In  addition  the  channel  was  in- 
filled and  raised  in  low  gradient  or  wider  reaches, 
braiding  being  initiated  in  places,  and  boulder  jams 
were  formed  in  the  upper  reaches  producing  steps 
in  the  profile.  The  high  rainfall  initiated  peat  slides 
in  the  upper  part  of  the  catchment.  (See  also  W90- 
02963)  (Mertz-PTT) 
W90-02975 


RIVER  CHANNEL  CHANGES  IN  RESPONSE 
TO  FLOODING  IN  THE  UPPER  RIVER  DEE 
CATCHMENT,  ABERDEENSHIRE,  OVER  THE 
LAST  200  YEARS. 

College  of  St.   Paul  and   St.   Mary,   Cheltenham 

(England).  Dept.  of  Geography  and  Geology. 

L.  J.  McEwen. 

IN:  Floods:  Hydrological,  Sedimentological  and 

Geomorphological    Implications.    John    Wiley   & 

Sons,  New  York.  1989.  p  219-238.  5  fig,  1  tab,  38 

ref. 

Descriptors:  'Channel  erosion,  'Flood  frequency, 
•Floods,  *Glaciers,  *Scotland,  *Dee  River,  •Chan- 
nel morphology,  *Land  use,  *Sediment  transport, 
Braided  streams,  Logging,  Paleohydrology. 

Within  the  upper  River  Dee  catchment,  the  domi- 
nant control  is  the  glacial  legacy  through  channel 
slope,  sediment  availability,  channel  confinement 
and  the  positioning  of  local  base-levels.  The 
reach's  position  in  terms  of  process  thresholds,  its 


proximity  to  a  quasi-equilibrium  condition  and  the 
size  of  the  threshold  which  must  be  exceeded  for 
planform  change  to  occur  are  also  highly  variable. 
Frequently  process  rates  do  not  merely  represent  a 
direct  response  to  immediate  planform  control* 
due  to  the  often  transitory  nature  of  the  fluvial 
system.  The  legacy  of  past  process-response  to 
floods  of  different  magnitudes  over  a  much  longer 
timespan  can  be  important  in  assessing  the  controls 
on  channel  planform  adjustment  over  a  shorter 
period.  It  is  also  important  that  neither  interna)  nor 
external  thresholds  for  channel  disruption  have 
been  recently  exceeded  as  there  may  be  a  time-lag 
before  incipiert  threshold  conditions  can  be  at- 
tained again.  Subsequent  more  moderated  dis- 
charges (10-50  years  recurrence  interval)  appear  to 
be  more  important  in  returning  the  channel  to  a 
quasi-equilibrium  form  than  disrupting  it.  However 
this  is  not  always  the  case  and  channel  response  is 
highly  dependent  on  both  the  sequence  of  floods 
and  planform  controls.  Both  climatic  fluctuations 
and  land-use  changes  have  occurred  over  the  200 
year  timespan,  which  are  likely  to  have  affected 
the  magnitude  and  frequency  of  flooding  and  sedi- 
ment mobility,  explaining  variations  in  planform 
response  over  time.  (See  also  W90-O2963)  (Mertz- 
PTT) 
W90-02976 


SEDIMENTOLOGY  AND  PALAEOHYDRO- 
LOGY  OF  HOLOCENE  FLOOD  DEPOSITS  IN 
FRONT  OF  A  JOKULHLAUP  GLACIER, 
SOUTH  ICELAND. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Geography. 

J.  Maizels. 

IN:  Floods:  Hydrological,  Sedimentological  and 

Geomorphological    Implications.    John   Wiley   & 

Sons,  New  York.  1989.  p  239-251.  4  fig,  1  tab,  33 

ref. 

Descriptors:  •Sedimentology,  'Paleohydrology, 
•Flood  damage,  'Historic  floods,  'Iceland,  'Flood 
flow,  'Glacier  surges,  Flood  profiles,  Glaciers, 
Jokulhlaup  glaciers,  Sediment  transport,  Volca- 
noes. 

Although  major  flood  events  have  been  relatively 
rare  on  Solheimasandur  (in  Iceland),  with  only 
eight  recorded  in  the  sedimentary  record  over  a 
4000  year  period,  their  effects  still  dominate  the 
proglacial  landscape.  These  large  flows,  probably 
exceeding  10,000  to  100,000  cu  m/s,  have  pro- 
duced repeated  sequences  of  distinctive,  massive, 
homogeneous,  black  pumice  gravels,  characteristic 
of  hyperconcentrated  flows,  overlain  by  erosional 
surfaces,  boulder  lags,  and  fluvial  bedforms.  This 
common  sequence  is  interpreted  as  a  surge-post- 
surge  flow  sequence  developed  during  a  complex, 
volcanically  generated  jokulhlaup  event.  Major 
erosional  events  occurred  during  the  later  flood 
stages,  creating  large  flood  channels  and  possibly 
initiating  terrace  incision.  Many  problems  and  un- 
certainties remain  in  the  interpretation  of  the  wide 
range  of  sedimentary  structures  present  in  the 
flood  deposits,  both  in  terms  of  former  instantane- 
ous flow  conditions,  and  changes  of  flow  during 
transport  and  deposition.  The  overall  approach 
adopted  here  may  provide  a  useful  framework  for 
the  more  detailed  analysis  of  flood  deposits  which 
have  accumulated  under  a  wide  range  of  sediment- 
fluid  flow  conditions.  (See  also  W90-02963) 
(Mertz-PTT) 
W90-02977 


FLOOD  DEPOSITS  PRESENT  WITHIN  THE 
SEVERN  MAIN  TERRACE. 

M.  Dawson. 

IN:  Floods:  Hydrological,  Sedimentological  and 

Geomorphological    Implications.    John    Wiley   & 

Sons,  New  York.  1989.  p  253-264.  4  fig,  2  tab,  39 

ref. 

Descriptors:  'Glaciers,  'Paleohydrology,  'Sedi- 
mentation, 'Geomorphology,  'Flood  discharge, 
'England,  'Flood  profiles,  'Soil  horizons,  Floods, 
Flood  flow,  Flood  channels. 

Detailed  sedimentological  analysis  of  a  paraglacial 
terrace  deposit  at  Holt  Heath  (England)  enabled 
the  identification  of  a  sedimentary  horizon  atypical 
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of  the  sequence  as  a  whole.  Examination  of  this 
horizon  revealed  the  preservation  of  channel  zone 
flood  bed  forms,  a  reworked  overbank  area,  and 
waning  flow  features  such  as  channel  fills  and  an 
extensive  clay  drape.  On  this  evidence  the  unit  was 
interpreted  as  a  flood  deposit.  Palaeodischarge  cal- 
culations, although  associated  with  a  large  range  of 
possible  error,  indicated  that  the  discharge  at  Holt 
Heath  was  considerable,  possibly  2.5  times  greater 
than  the  present  day  flood  maximum.  Episodic 
high  magnitude  flow  events  in  modern  paraglacial 
environments  have  been  widely  described,  associ- 
ated with  sudden  discharge  fluctuations  at  the  ice 
margin  during  deglaciation,  and  it  is  thought  the 
sedimentary  unit  described  here  is  the  local  conse- 
quence of  such  an  event  occurring  during  the 
initial  stages  of  the  deglaciation  of  the  Devensian 
ice  sheet.  (See  also  W90-02963)  (Mertz-PTT) 
W90-02978 


FLOODS  IN  FLUVIAL  GEOMORPHOLOGY. 

University  Coll.  of  Wales,  Aberystwyth. 

J.  Lewin. 

IN:  Floods:  Hydrological,  Sedimentological  and 

Geomorphological    Implications.    John    Wiley    & 

Sons,  New  York.   1989.  p  265-284.  8  fig,  75  ref. 

Descriptors:  'Channel  morphology,  'Geomorpho- 
logy,  *Flood  profiles,  'Floods,  *Flash  floods, 
Model  studies,  Suspended  sediments,  Sediment 
transport. 

Some  decades  of  research  have  now  shown  that 
the  orthodox  model  presented  earlier  is  in  need  of 
revision  and  amplification.  The  role  of  extreme 
floods  is  geographically  varied,  particularly  be- 
cause of  three  sets  of  factors:  (1)  The  relative 
magnitude  of  extreme  floods,  and  thus  the  potential 
for  the  incidence  and  preservation  of  catastrophic 
landforms,  varies;  (2)  Physiographic  factors  are 
significant  in  that  they  involve  flood-flow  genera- 
tion, contrasted  slope  instability  conditions,  the 
potential  for  preserving  the  effects  of  floods  selec- 
tively, and  different  sedimentary  environments 
which  may  respond  to  extreme  flows  in  a  variable 
manner;  and  (3)  Sediments  have  generally  to  be 
considered  more  systematically.  Such  factors  make 
the  study  of  floods  in  fluvial  geomorphology  more 
difficult  even  than  they  once  appeared.  In  the 
future  it  may  perhaps  be  helpful  to  appreciate  that 
research  needs  to  be  conducted  in  at  least  five 
rather  contrasted  geomorphological  settings:  head- 
water environments,  bedrock  gorges,  channel  met- 
amorphosis, lateral  accretion  environments,  and 
accretion  catastrophe.  (See  also  W90-02963) 
(Mertz-PTT) 
W90-02979 


COMPUTATIONAL  METHODS  IN  WATER 
RESOURCES:  VOL.  1.  MODELING  SURFACE 
AND  SUB-SURFACE  FLOWS. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02980 


SOME  EXAMPLES  OF  INTERACTION  OF  NU- 
MERICAL AND  PHYSICAL  ASPECTS  OF 
FREE  SURFACE  FLOW  MODELLING. 

CEFRHYG,  Grenoble  (France). 
J.  A.  Cunge. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  3-12,  4  fig,  9  ref. 

Descriptors:  *Model  studies,  *Surface  flow,  *Hy- 
drologic  models,  'Open-channel  flow,  'Mathemat- 
ical models,  Free  surfaces,  Computer  models, 
Computer  programs,  Numerical  analysis,  Hydrau- 
lic models. 

In  the  near  future  most  mathematical  models  of 
free  surface  flows  will  be  run  in  the  same  way  that 
computer-aided  design  (CAD)  software  is  used  for 
structures.  This  prospect  means  that  software  de- 
velopers must  provide  safe  simulation  codes  in- 
cluding not  only  numerical  solution  of  equations 


but  analysis  of  physical  and  computational  features 
and  operating  aids.  Simplified  one-dimensional 
equations  or  'Muskingum'  and  a  two-dimensional 
finite  difference  scheme  (de  Saint-Venant  equa- 
tions) are  discussed  to  demonstrate  that,  despite  30 
yr  of  use  of  mathematical  models,  gray  areas  still 
exist  in  the  solution  of  open-channel  flow  prob- 
lems. It  is  concluded  that  progress  in  user-friendly 
interfaces  (especially  graphical  input-output  proc- 
essors) must  not  hide  the  need  for  combined  hy- 
draulic and  numerical  competence,  which  is  neces- 
sary to  build  such  systems  and  interpret  their  re- 
sults. (See  also  W90-02980)  (Rochester-PTT) 
W90-02981 


VARIABLY  SATURATED  FINITE-ELEMENT 
MODEL  FOR  HILLSLOPE  INVESTIGATIONS. 

Agricultural  Research  Service,  University  Park, 
PA.  Northeast  Watershed  Research  Center. 
S.  T.  Potter,  and  W.  J.  Gburek. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  127-132,  4  fig,  10  ref. 

Descriptors:  'Statistical  models,  'Rainfall-runoff 
relationships,  'Model  studies,  'Pennsylvania, 
•Storm  runoff,  'Surface-groundwater  relations, 
'Galerkin  method,  Finite  element  method,  *Hy- 
drologic  models,  Slopes,  Mathematical  equations, 
Richard  equation,  Variable  contributing  area,  Sim- 
ulation, Performance  evaluation. 

The  variable-contributing-area  concept  (VCA)  of 
storm  runoff  production  is  based  on  the  hypothesis 
that  stream  response  to  precipitation  is  governed 
by  inseparable  surface-groundwater  interactions. 
The  present  study  aimed  to  develop  a  state-of-the- 
art  subsurface  flow  model  capable  of  characteriz- 
ing the  highly  dynamic  and  strongly  nonlinear 
groundwater  flow  that  occurs  during  a  storm 
runoff  event  according  to  the  VCA  model.  A 
Galerkin  finite-element  model  of  Richard's  equa- 
tion was  formulated  using  CI  continuous  Hermi- 
tian  bases  to  approximate  total  head;  serendipity 
Hermitian  bases  were  used  for  hydraulic  conduc- 
tivity and  specific  moisture  capacity.  These  bases 
were  imposed  on  curved,  isoparametric,  quadrilat- 
eral subspaces  restricted  to  orthogonal  corners. 
The  model's  ability  to  simulate  subsurface  response 
to  a  storm  event  was  tested  using  a  hypothetical 
hillslope  of  200-ft  cross-section,  with  a  maximum 
slope  on  the  land  surface  of  27%.  Parameters  were 
chosen  for  this  system  and  for  the  storm  event  that 
were  consistent  with  conditions  in  the  central 
Pennsylvania  ridge  and  valley  region.  The  model 
was  run  using  time  steps  of  10  min,  with  lumping 
necessary  to  ensure  stability.  Due  to  the  length  of 
the  flow  system  and  the  relatively  low  value  of 
hydraulic  conductivity  (1.0  ft/day)  compared  to 
trie  simulation  time,  only  near-stream  subsurface 
flow  played  a  critical  role  during  the  storm. 
Groundwater  response  from  0  to  60  minutes  was 
displayed  as  vectors  representing  specific  dis- 
charge. Although  the  transient  response  of  mois- 
ture on  a  given  hillslope  can  be  so  dynamic  as  to 
preclude  physical  characterization  in  the  field,  sim- 
ulation of  the  system  in  a  comprehensible,  defensi- 
ble, mathematical  model  may  yield  a  rational  ex- 
planation of  phenomena  and  more  complete  under- 
standing of  the  important  processes  may  be  real- 
ized. (See  also  W90-02980)  (Rochester-PTT) 
W90-02998 


SUPERCOMPUTER  SIMULATIONS  OF  HET- 
EROGENEOUS HILLSLOPES. 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

A.  Binley,  K.  Beven,  and  J.  Elgy. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  185-190,  2  fig,  10  ref. 


Descriptors:  'Infiltration,  'Rainfall-runoff  relation- 
ships, 'Model  studies,  'Supercomputers,  'Hydro- 
logic  models,  'Computer  programs,  'Slopes,  'Nu- 
merical analysis,  'Simulation,  Runoff,  Saturated 
flow,  Mathematical  studies,  Finite  element  method, 
Storm  seepage,  Galerkin  method,  Hydraulic  con- 
ductivity, Vector  processing,  Heterogeneity. 

A  fully  three-dimensional  model  of  variably  satu- 
rated flow  has  been  developed  to  investigate  the 
hydrologic  effects  of  spatial  variability  of  saturated 
hydraulic  conductivity  on  a  150-m  x  100-m  hills- 
lope and  assess  the  validity  of  the  concept  of 
effective  hydraulic  conductivity.  The  model  is 
based  on  the  Galerkin  approximation  of  the  finite 
element  method.  Accessibility  to  the  vector  proc- 
essor of  a  CDC  Cyber  205  supercomputer  permit- 
ted numerical  solutions  on  grids  containing  several 
thousand  node  points  and  two  thousand  time  steps. 
The  present  results  suggest  that,  under  conditions 
of  hydrograph  domination  by  subsurface  flow 
(either  seepage  or  return  flow),  the  concept  of  an 
equivalent  uniform  hillslope  may  be  valid.  Al- 
though a  perfect  match  is  unlikely,  close  agree- 
ment between  heterogeneous  and  homogeneous  re- 
sponses appears  plausible  under  a  range  of  external 
conditions.  The  definition  of  the  uniform  property 
in  terms  of  the  underlying  distribution  parameters 
still  requires  investigation.  A  value  greater  than  the 
geometric  mean  and  close  to  the  arithmetic  mean 
was  the  optimum  value  for  the  single  realization  of 
variability  considered  here.  Such  a  value  comple- 
ments the  results  of  previous  investigations  in  sim- 
pler flow  systems.  (See  also  W90-02980)  (Roches- 
ter-PTT) 
W90-03006 


CONSISTENCY  ANALYSIS  OF  THE  FEM:  AP- 
PLICATION TO  PREVimVE  AND  WAVE 
EQUATIONS. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
J.  Drolet,  and  W.  G.  Gray. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  225-230,  1  fig,  2  tab,  12 
ref. 

Descriptors:  'Finite  element  method,  'Mathemati- 
cal models,  'Mathematical  studies,  'Waves, 
'Mathematical  equations,  Taylor  series,  Spatial  dis- 
tribution, Surface  water,  Fourier  analysis,  Consist- 
ency analysis,  Comparison  studies,  Performance 
evaluation. 

The  order  of  consistency  is  a  direct  measure  of  the 
speed  at  which  a  model  converges  to  the  exact 
solution  as  the  elements  become  finer.  The  Taylor 
series  expansion  has  proven  to  be  a  reliable  tool  for 
proving  the  consistency  of  approximations  over 
regular  meshes.  However,  approximation  over  ir- 
regular or  scattered  grids  may  require  a  slightly 
more  sophisticated  tool  to  show  consistency.  Such 
a  tool  was  developed  and  is  presented;  it  makes  use 
of  a  Fourier  transform  and  leads  to  a  modified 
equation.  Equations  for  primitive  momentum, 
wave  continuity,  and  wave  momentum  were  em- 
ployed in  demonstrating  the  new  consistency 
method.  Four  spatial  discretizations  were  consid- 
ered. The  first  is  a  hexagonal  arrangement  contain- 
ing six  identical  isoceles  triangles.  Then,  two  ar- 
rangements arising  when  deriving  a  triangular  grid 
from  a  rectangular  grid  were  analyzed  individual- 
ly, and  a  fourth  arrangement  derived  from  the 
interaction  of  these  two  arrangements  was  studied. 
The  method  used  allowed  for  the  analysis  of  an 
approximation  of  several  nodes  simultaneously, 
thus  considering  consistency  in  a  global  sense.  The 
method  was  applied  successfully  to  some  well- 
known  approximations  of  primitive  and  wave 
equations.  Although  some  of  these  approximations 
have  local  truncation  errors  of  an  order  less  than 
one,  the  alternative  consistency  analysis  method 
showed  them  to  be  consistent  in  a  global  sense. 
These  results  agreed  with  numerical  experiments. 
(See  also  W90-02980)  (Rochester-PTT) 
W90-03012 
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Group  2E — Streamflow  and  Runoff 

SHALLOW  WATER  WAVE  EQUATIONS  ON  A 
VECTOR  PROCESSOR. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-03015 


TESTING  OF  FINITE  ELEMENT  SCHEMES 
FOR  LINEAR  SHALLOW  WATER  EQUA- 
TIONS. 

Vatnaskil,  Reykjavik  (Iceland). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03016 


SYSTEM  IDENTIFICATION  AND  SIMULA- 
TION OF  CHESAPEAKE  BAY  AND  DELA- 
WARE BAY  CANAL  HYDRAULIC  BEHAVIOR. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-03025 


IMPLICIT  FACTORED  SCHEME  FOR  THE 
SIMULATION  OF  ONE-DIMENSIONAL  FREE 
SURFACE  FLOW. 

Mexican  Inst,  of  Water  Technology,  Jiutepec. 
A.  A.  Aldama,  J.  Aparicio,  and  C.  Espinosa. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  345-350,  1  fig,  5  ref. 

Descriptors:  *Surface  flow,  *Model  studies,  *Free 
surfaces,  'Simulation,  'Open-channel  flow,  Nu- 
merical analysis,  Mathematical  equations,  Galerkin 
method,  Finite  element  method,  Hydrographs, 
Computer  programs,  Computer  models,  Hydraulic 
models. 

One  of  the  main  difficulties  associated  with  the 
numerical  simulation  of  one-dimensional,  free  sur- 
face flow  is  the  presence  of  nonlinearities  in  the 
governing  equations.  These  nonlinearities  make  it 
necessary  to  perform  iterations  whenever  a  con- 
ventional implicit-time  integration  scheme  is  used. 
A  second  order  accurate,  noniterative  implicit 
scheme  was  developed  for  the  numerical  solution 
of  the  governing  equations  for  one-dimensional 
free  surface  flow.  It  is  presented  here  with  an 
example.  A  Galerkin  finite-element  formulation 
with  quadratic  expansions  was  used  for  space  dis- 
cretization. A  rectangular  channel  1  km  long  and  2 
m  wide,  with  a  bottom  slope  of  0.0002  was  consid- 
ered. The  channel  receives  a  hydrograph  at  the 
upstream  boundary  while  a  constant  depth  is  main- 
tained at  the  downstream  boundary.  Values  of 
change  in  spatial  coordinate  (delta  x)  of  10  m  and 
change  in  time  (delta  t)  of  60,  120,  240,  and  360 
seconds  were  used.  The  downstream  hydrograph 
results  were  similar  for  all  values  of  delta  t.  The 
implicit-factored  scheme  is  very  suitable  for  one- 
dimensional  free-surface  flow  simulation.  Flow 
simulation  with  this  method,  because  it  eliminates 
the  need  for  iterations,  saves  considerable  CPU 
time.  (See  also  W90-02980)  (Rochester-PTT) 
W90-03029 


COMPUTING  2-D  UNSTEADY  OPEN-CHAN- 
NEL FLOW  BY  FINITE-VOLUME  METHOD. 

Demokritos  Univ.  of  Thrace,  Xanthi  (Greece). 
Dept.  of  Civil  Engineering. 
C.  V.  Bellos,  J.  V.  Soulis,  and  J.  G.  Sakkas. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  357-362,  4  fig,  4  ref. 

Descriptors:  'Unsteady  flow,  'Statistical  methods, 
•Open-channel  flow,  'Hydrologic  models,  *Flood 
waves,  *Dam  failure,  Free  surfaces.  Finite  element 
method,  Finite  difference  methods,  Mathematical 
models,  Model  studies,  Simulation,  Performance 
evaluation. 


The  computation  of  a  two-dimensional  flood  wave 
resulting  from  the  instantaneous  break  of  a  dam  is 
considered.  For  a  rectangular  computational  grid, 
the  flow  equations  require  a  specific  finite  differ- 
ence formulation  in  the  flow  area  close  to  the  solid 
boundaries.  This  leads  to  numerical  approximations 
that  cannot  represent  accurately  the  flow  charac- 
teristics in  the  area  near  the  boundaries.  In  particu- 
lar, in  two-dimensional  free-surface  flow  computa- 
tions, the  difficulties  and  inaccuracies  associated 
with  the  determination  of  flow  characteristics  near 
these  boundaries  are  well  known.  An  attempt  has 
been  made  to  overcome  the  aforementioned  diffi- 
culties. The  general  technique  used  is  a  combina- 
tion of  the  finite-element  and  the  finite-difference 
method.  First,  a  transformation  is  introduced 
through  which  quadrilaterals  in  the  physical 
domain  are  mapped  into  squares  in  the  computa- 
tional domain.  The  governing  system  of  equations 
is  thus  transformed  into  an  equivalent  system  ap- 
plied over  a  square-grid  network.  Second,  the 
McCormack  explicit  finite  difference  numerical 
scheme  is  used  for  the  solution  of  the  transformed 
state  of  equations.  This  two-step  (predictor-correc- 
tor) scheme  has  been  proved  to  be  well  suited  for 
flow  computations  where  discontinuities  may  be 
present.  The  approach  described  above  has  been 
applied  for  the  computation  of  the  propagation  of  a 
flood  wave  resulting  from  the  instantaneous  break 
of  a  dam.  Comparison  between  computed  and  ex- 
perimental data  shows  a  satisfactory  agreement. 
The  most  important  prospect  of  the  method  lies  in 
its  capability  to  facilitate  computation  of  unsteady 
flows  in  natural  (irregular)  channels  using  a  rela- 
tively simple  method  of  finite  differences.  (See  also 
W90-02980)  (Author's  abstract) 
W90-03031 


EULERIAN-LAGRANGIAN  LINKED  ALGO- 
RITHM FOR  SIMULATING  DISCONTINUOUS 
OPEN  CHANNEL  FLOWS. 

Inland  Waters  Directorate,  Burlington  (Ontario). 
S.  M.  A.  Moin,  D.  C.  L.  Lam,  and  A.  A.  Smith. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  363-368,  4  fig,  5  ref. 

Descriptors:  'Simulation,  *Open-channel  flow, 
'Computer  models,  pModel  studies,  *Flood  waves, 
♦Discontinuities,  Finite  element  method,  Finite  dif- 
ference methods,  Galerkin  method,  Eulerian 
method,  Lagrangian  method,  Comparison  studies, 
Precision,  Algorithms. 

Standard  finite-difference  (FD)  and  finite-element 
(FE)  methods  result  in  poor  and  unsatisfactory 
solutions  for  near  discontinuous  open  channel 
flows.  The  presence  of  oscillatory  waves  in  the 
proximity  of  the  discontinuous  region  commonly  is 
addressed  by  adding  external  or  internal  dissipating 
mechanisms.  A  space-time  FE  method  based  on 
the  Galerkin  formulation  of  the  divergent  form  of 
the  open  channel  flow  equations  is  presented  (the 
'moving  element'  or  ME  method).  The  proposed 
Eulerian-Lagrangian  linked  algorithm  demon- 
strates remarkable  shock  capturing  properties 
while  maintaining  a  high  order  of  accuracy.  No 
extraneous  parameters  are  required  to  dissipate  the 
parasitic  oscillations.  Results  are  presented  for 
flow  conditions  that  lead  to  the  formation  of  dis- 
continuity and  shocks  (supercritical  flood  wave  in 
a  frictionless  channel  and  subcritical  surge  in  a 
frictionless  channel).  The  improvement  over  other 
techniques  is  demonstrated  by  comparing  the  solu- 
tion with  FE  and  FD  methods.  The  Eulerian- 
Lagrangian-based  ME  method  is  superior  to  any 
other  technique  in  the  purest  form  (i.e.,  without 
adding  diffusion  terms  or  by  advancing  the  Crank- 
Nicholson  centered  weighting).  The  Lagrangian 
scheme  alone  does  not  provide  for  a  non-dissipa- 
tive  interface;  dissipation  is  provided  by  the  Euler- 
ian regridding.  (See  also  W90-02980)  (Author's 
abstract) 
W90-03032 


TAYLOR  WEAK  STATEMENT  CFD  ALGO- 
RITHM FOR  FREE  SURFACE  HYDROME- 
CHANICAL  FLOWS. 

Tennessee  Univ.,  Knoxville. 

A.  J.  Baker,  and  G.  S.  lannelli. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988    d 

77-82,  1  fig,  9  ref. 

Descriptors:  •Mathematical  studies,  'Unsteady 
flow,  *Open-channel  flow,  'Critical  flow,  •Transi- 
tion flow,  'Fluid  mechanics,  Estuaries,  Shallow 
water,  Algorithms,  Energy,  Navier-Stokes  equa- 
tions, Mathematical  equations,  Free  surfaces, 
Taylor  series,  Errors,  Performance  evaluation, 
Computer  programs. 

A  finite  element  computional  fluid  dynamics 
(CFD)  algorithm  is  established  for  the  two-dimen- 
sional, unsteady  depth-averaged  free  surface 
Navier-Stokes  equations  for  an  incompressible 
isoenergetic  flow.  The  governing  equation  set  is 
cast  in  hyperbolic  conservation  law  form,  where- 
upon a  temporal  Taylor  series  is  utilized  to  estab- 
lish truncation  error  terms.  The  resulting  Taylor 
weak  statement  embeds  functional  expressions 
dominating  dispersion  and  dissipation  error  mecha- 
nisms of  the  semi-discrete  approximation.  Theoreti- 
cal analyses  document  algorithm  accuracy  and  sta- 
bility for  the  linear  trial  basis  implementation.  An 
efficient  numerical  linear  algebra  procedure  has 
been  derived  and  implemented  into  computer 
code.  Numerical  results  verify  code  performance 
for  prototype  estuarine  geometries,  including  sig- 
nificantly separated  flows.  (See  also  W90-03036) 
(Author's  abstract) 
W90-03O48 


NUMERICAL  SIMULATION  OF  THE  VORTEX 
SHEDDING  PROCESS  PAST  A  CIRCULAR 
CYLINDER. 

A.  Giorgini,  and  G.  Alfonsi. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
83-88,  3  fig,  3  ref. 

Descriptors:  'Simulation,  'Mathematical  studies, 
•Flow  around  objects,  'Turbulent  flow,  'Vortices, 
'Numerical  analysis,  Finite  difference  methods, 
Navier-Stokes  equations,  Mathematical  equations, 
Fourier  transforms,  Matrix  inversion  method, 
Computer  programs,  Streamlines. 

A  computational  analysis  is  performed  on  the  two- 
dimensional,  time  dependent  Navier-Stokes  equa- 
tions in  their  stream  function-vorticity  transport 
form.  The  equations  are  cast  in  log  polar  coordi- 
nates and  the  fields  are  expanded  in  Fourier  series 
along  the  azimuthal  coordinate.  The  numerical 
techniques  used  for  the  computations  are  finite 
differences  for  the  time  advancement,  fast  Fourier 
transform  to  perform  the  convolutions  resulting 
from  the  convective  terms,  and  matrix  inversion 
method  for  the  radial  integration.  To  simulate  the 
vortex  shedding  process,  a  perturbation,  consisting 
in  a  pure  rotational  field,  has  been  imposed  to  the 
initially  irrotational  flow  at  time  t  =  0.  The  pertur- 
bation vortex  is  characterized  by  two  quantities, 
the  strength  and  the  spread,  both  depending  on  the 
values  of  two  parameters,  C  and  n.  The  results 
presented  here  correspond  to  the  values  C  =  0.009 
and  n  =  3.44.  The  results  are  illustrated  by  means 
of  computer-generated  drawings  of  the  flow  fields 
in  terms  of  absolute  streamlines,  relative  stream- 
lines, and  vorticity.  The  results  of  the  calculations 
are  shown  up  to  the  nondimensional  time  t  =  40 
and  the  sequence  of  birth  and  detachment  of  pri- 
mary vortices  is  clearly  visible  in  terms  of  absolute 
streamlines,  relative  streamlines  and  vorticity  from 
the  computer  generated  drawings  provided.  (See 
also  W90-03036)  (Author's  abstract) 
W90-03O49 


NUMERICAL  INVESTIGATION  OF  TURBU- 
LENT FLOW  FIELD  IN  A  CURVED  DUCT 
WITH  AN  ALTERNATING  PRESSURE  DD7- 
FERENCE  SCHEME. 

Xian  Jiaotong  Univ.  (China).  Dept.  of  Power  Me- 
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chanical  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03050 


TURBULENT  DIFFUSION  SIMULATION  BY 
IMPLICIT  FACTORED  SOLVER  USING  K-EP- 
SILON  MODEL. 

Florence  Univ.  (Italy).  Dept.  of  Energy  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03051 


ADAPTIVE  COLLOCATION   FOR   BURGERS- 
EQUATION. 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03054 


NUMERICAL  ANALYSIS  OF  TRANSIENTS  IN 
COMPLEX  HIDROPOWER  SCHEME. 

Eletrosul,  Florianopolis  (Brazil). 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03086 


SOME  ASPECTS  OF  KALMAN  FILTERING 
APPLICATION  IN  HYDROLOGIC  TIME 
SERIES  PROCESSING. 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

M.  Markus,  and  D.  Radojevic. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

351-356,  3  fig,  6  ref. 

Descriptors:  'Mathematical  models,  'Forecasting, 
•Yugoslavia,  *Gaging  stations,  *Hydrologic 
models,  'Stream  discharge,  'Danube  River,  'Time 
series  analysis,  Kalman  filtering,  Forecasting,  ARX 
model,  Error  analysis,  Mathematical  models,  Re- 
gression analysis. 

A  procedure  of  hydrological  forecasting  using  the 
linear  ARX  model  and  Kalman  filtering  is  present- 
ed. Model  parameters  were  determined  adaptively. 
The  application  of  Kalman  filter  techniques  leads 
to  autoregression  and  cross-regression  coefficients 
estimates  after  each  time  increment.  The  model 
was  applied  to  two  gaging  stations  on  the  Danube 
River  in  Yugoslavia.  The  standard  forecasting 
error  of  the  ARX  model  was  97  cu  m/sec  without 
Kalman  filtering  and  79  cu  m/sec  with  it,  repre- 
senting a  19%  reduction  in  error  due  to  Kalman 
filtering.  The  recursive  adaptive  procedure  usually 
is  superior  to  conventional  non-recursive  methods. 
By  updating  the  state  of  the  hydrological  system 
with  new  information,  time-varying  parameter  esti- 
mates are  obtained.  These  parameters,  after  several 
steps  of  computation,  usually  tend  to  converge  on 
some  constant  values.  A  good  hydrologic  forecast 
can  be  obtained  by  using  the  best  input  parameters 
in  the  model.  (See  also  W90-03036)  (Rochester- 
PTT) 
W90-03087 


COMPUTER  MODEL  FOR  THE  ESTIMATION 
OF  EFFLUENT  STANDARDS  FOR  PRIORITY 
POLLUTANTS  FROM  A  WASTEWATER  DIS- 
CHARGE BASED  UPON  AQUATIC  LIFE  CRI- 
TERION OF  THE  RECEIVING  STREAM. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-03088 


IDENTIFICATION  OF  IUH  ORDINATES 
THROUGH  NON-LINEAR  OPTIMIZATION. 

Universidad     Nacional     Autonoma    de     Mexico, 
Mexico  City.  Water  Resources  Program. 
J.  A.  Raynal  Villasenor,  and  D.  F.  Campos 
Aranda. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic Processes.  Elsevier,  New  York.  1988.  p 
385-390,  1  fig,  3  tab,  5  ref. 

Descriptors:  'Flood  forecasting,  'Streamflow  fore- 
casting, 'Unit  hydrographs,  'Optimization,  'Hy- 
drologic models,  Algorithms,  Errors,  Computer 
programs,  Performance  evaluation. 


The  process  of  identification  of  ordinates  of  the 
instantaneous  unit  hydrograph  (IUH)  is  an  impor- 
tant step  in  its  application  to  forecast  river  flow. 
The  process  itself  has  several  interesting  features, 
including  the  appearance  of  the  overestimation 
condition,  which  occurs  when  more  equations  than 
variables  exist,  and  undesirable  outcomes,  such  as 
negative  ordinates  and  oscillations.  To  avoid  these 
problems,  several  approaches  based  on  optimiza- 
tion techniques  have  been  proposed  that  use  linear, 
quadratic,  or  non-linear  optimization.  In  the 
present  study,  the  non-linear  optimization  is  used 
to  construct  a  procedure  for  identification  of  IUH 
ordinates.  The  procedure,  known  as  MINIMSE 
(for  minimize  the  mean  square  error),  achieves 
better  overall  results  in  obtaining  IUH  ordinates 
than  do  two  other  procedures  (MINIMAD,  mini- 
mize the  maximum  absolute  deviation,  and  MINI- 
SAD,  minimize  the  sum  of  absolute  deviations). 
The  proposed  methodology  is  characterized  by 
simplicity  of  problem  formulation  and  computer 
code  design.  (See  also  W90-03036)  (Rochester- 
PTT) 
W90-03092 


NUMERICAL  ASPECTS  OF  SIMULATION 
AND  OPTIMIZATION  MODELS  FOR  A  COM- 
PLEX WATER  RESOURCES  SYSTEM  CON- 
TROL. 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03093 


OPTIMAL  OPERATION  OF  A  RESERVOIR 
SYSTEM  WITH  NETWORK  FLOW  ALGO- 
RITHM. 

Universidade  Estadual  de  Campinas  (Brazil).  Dept. 

de  Engenharia  de  Sistemas. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-03094 


RELIABILITY  CONSTRAINED  MARKOV  DE- 
CISION PROGRAMMING  AND  ITS  PRACTI- 
CAL APPLICATION  TO  THE  OPTIMIZATION 
OF  MULTIPURPOSE  RESERVOIR  REGULA- 
TION. 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Hydrau- 
lic Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-03097 


OPTIMAL  MULTIOBJECTIVE  OPERATION- 
AL PLANNING  OF  A  WATER  RESOURCES 
SYSTEM. 

Universidade  Estadual  de  Campinas  (Brazil).  Dept. 

de  Engenharia  de  Sistemas. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-03098 


RELIABLE  SYSTEM  SOFTWARE  FOR  THE 
MICRO-PROCESSOR  BASED  HYDROMETER- 
OLOGICAL  NETWORK  FOR  REAL  TIME 
STREAM  FLOW  AND  FLOOD  FORECASTING 
IN  NARMADA  BASIN  IN  INDIA. 
Narmada  Control  Authority,  Bhopal  (India). 
R.  S.  Varadarajan. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic Processes.  Elsevier,  New  York.  1988.  p 
459-466,  2  ref. 

Descriptors:  'Model  studies,  'India,  'Flood  fore- 
casting, 'Computer  programs,  'Network  design, 
Hydroelectric  power,  Irrigation,  Hydrologic 
models,  Satellite  technology,  Telecommunications, 
Mathematical  models,  Narmada  River  Basin. 

A  real  time  computer  system  is  used  in  many 
situations  where  an  immediate  response  is  desired, 
whether  in  business  or  in  various  hydrologic  appli- 
cations such  as  flood  and  streamflow  forecasting. 
The  computer  systems  required  for  a  proposed  real 
time  hydrologic  network  for  the  Narmada  River 
Basin,  India,  are  discussed,  including  functions  to 
be  performed  by  the  system,  software  require- 
ments, and  reliability.  Fifty-six  hydrometeorologi- 
cal  stations  associated  with  irrigation  and  power 
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project  sites  are  to  be  involved  in  the  system.  Data 
communication  is  to  be  by  a  satellite-UHF-VHF 
telecommunications  connection.  Mathematical 
models  and  data  from  an  operational  data  bank 
would  be  used  in  real  time  forecasting.  High  reli- 
ability is  a  very  important  priority  in  the  proposed 
network.  Software  will  include  system  diagnostics, 
recovery  from  failure,  backup  and  file  transfer 
utilities,  and  system  accounting.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03103 


RAINFALL-RUNOFF  TRANSFER  FUNCTION 
BY  ARMA  MODELING. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

V.  Novotny,  and  S.  Zheng. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  10,  p  1386-1400,  Oct  1989. 

9  fig,  1  tab,  21  ref. 

Descriptors:  'Statistical  analysis,  'Regression  anal- 
ysis, 'Model  studies,  'Rainfall-runoff  relationships, 
'Mathematical  models,  'Unit  hydrographs,  *Hye- 
tographs,  Urban  runoff,  Watersheds,  Surface 
runoff,  Storm  seepage,  Hydrologic  models,  Stor- 
age, Water  conveyance. 

The  unit  hydrograph  is  a  runoff  hydrograph  result- 
ing from  a  unit  volume-short-duration  excess  rain- 
fall. It  is  used  for  overland  routing  of  the  rainfall 
excess-hence  it  is  used  for  determining  runoff  rates 
from  rainfall  hyetographs.  Deterministic  unit  hy- 
drographs have  been  used  by  hydrologists  for 
more  than  fifty  years.  A  unit  hydrograph  is  essen- 
tially a  watershed  rainfall-runoff  linear  transfer 
function  (TF).  Determination  of  the  deterministic 
unit  hydrograph  is  very  difficult  due  to  the  need 
for  separation  flows  into  surface  and  subsurface 
runoff  components,  elimination  of  noise  present  in 
the  data  series,  and  inherent  inadequacies  of  the 
deterministic  deconvolution  methods  being  applied 
to  data  series  'corrupted'  by  autocorrelation  of  the 
data  and  moving  average  random  inputs.  The 
paper  presents  a  simple  methodology  for  separa- 
tion of  the  unit  hydrograph  function  from  rainfall 
and  runoff  time  series  which  is  based  on  autor- 
egressive-moving  average  (ARMA)  transfer  func- 
tion modeling.  By  converting  the  nonlinear 
ARMA  transfer  function  model  into  a  linear  ex- 
tended autoregressive  (AR)  transfer  function 
model,  the  coefficients  of  the  model  can  easily  be 
estimated  by  linear  multiple  regression  followed  by 
filtering  the  transfer  function.  The  methodology  is 
illustrated  on  actual  time  series  of  flows  and  rain- 
falls from  two  sewer  systems.  The  transfer  function 
model  can  be  used  for  forecasting  and  real-time 
operational  control  of  drainage  systems,  especially 
those  located  in  urban  or  industrialized  areas.  It 
appears  that  the  accuracy  of  the  forecasts  using 
these  relatively  simple  models  matches  or  even 
surpasses  those  made  by  far  more  complex  deter- 
ministic models.  The  methodology  for  the  AR-TF 
unit  hydrograph  determination  may  have  a  wide 
range  of  applications  such  as  infiltration-inflow 
analysis,  dry  weather/wet  weather  flow  separa- 
tion, real-time  forecasting,  quality  analyses,  and 
classic  hydrologic  design  of  storage  and  convey- 
ance systems.  (Author's  abstract) 
W90-O3223 


SCOUR-DEPTH    PREDICTION    UNDER    AR- 
MORING CONDITIONS. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Biologi- 
cal and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-03225 


STUDY,  USE,  AND  PROTECTION  OF  SMALL 
AND  MEDIUM  RIVERS. 

For   primary   bibliographic   entry   see   Field   6G. 
W90-03253 


BED-LOAD    DISCHARGE    OF    A    CHANNEL 
FLOW  WITH  WIND  WAVES. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-03255 
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Group  2E — Streamflow  and  Runoff 

FLORISTIC    AND     VEGETATIONAL    OVER- 
VIEW OF  REELFOOT  LAKE. 

Tennessee  Dept.  of  Conservation,  Nashville.  Div. 

of  Ecological  Services. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03266 


AQUATIC  VASCULAR  FLORA  AND  PLANT 
COMMUNITIES  ALONG  RIVERS  AND  RES- 
ERVOIRS OF  THE  TENNESSEE  RIVER 
SYSTEM. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-03267 


COST-EFFECTIVE     SELECTION     OF     CUL- 
VERTS FOR  SMALL  FOREST  STREAMS. 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-03316 


CONSTRAINED  MEDIAN  STATISTICAL 
ROUTING  METHOD  AND  THE  PECOS  RIVER 
CASE. 

Texas  Univ.  at  Austin.  Center  for  Cybernetic  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  6D. 
W90-03321 


INTERFACIAL     MIXING     IN     STRATIFIED 
CHANNEL  FLOWS. 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-03331 


ACOUSTIC  MEASUREMENT  OF  RIVER  DIS- 
CHARGE. 

RD  Instruments,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03333 


physics  of  these  events.  Free  surface  flow  disturb- 
ances generated  by  landslides  in  deep  reservoirs, 
rapid  releases  below  power  plants,  and  other  short- 
wave phenomena  in  canals  are  also  of  interest  and 
concern  for  hydraulic  engineers.  (Ence-PTT) 
W90-03335 


SPILLWAY  DISCHARGE  CALCULATIONS  IN 
NWS  DAMBRK. 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-03337 


PRESSURE  RECOVERY  IN  DIVIDING  OPEN 
CHANNELS. 

Technical  Univ.  of  Nova  Scotia,  Halifax. 
For  primary  bibliographic  entry  see  Field  8B. 
W9O-0334O 


WEST  AFRICAN  RIVERS  AS  BIOGEOGRAPH- 
IC  ISLANDS:  SPECIES  RICHNESS  OF  FISH 
COMMUNITIES. 

Laboratoire  d'Ichtyologie  Generale  et  Appliquee, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03345 


HEAVY    METAL    ANALYSIS    IN    FISH-KILL 

CASES  IN  RIVERS  IN  GUIPUZCOA  (SPAIN). 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Lab.  Contaminacion. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03352 


AQUATIC  HYPHOMYCETE  COMMUNnTES 
IN  CLEAR-CUT  AND  WOODED  AREAS  OF  AN 
ILLINOIS  STREAM. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-03383 


JHEND8,  Vol.  115,  No.  11,  p  1451-1464,  Novem- 
ber 1989.  9  fig,  2  tab,  14  ref.  NSF  grant  MSM- 
8308470. 

Descriptors:  'Channel  morphology,  'Geomorpho- 
logy,  'Model  studies,  'River  flow,  'Meanders, 
•Alluvial  channels,  'Channel  flow,  'Bank  erosion, 
•Mathematical  models. 

An  analytical  model  for  the  description  of  flow 
and  bed  topography  in,  and  planform  development 
of  meanders  is  tested  with  data  from  rivers  in 
India,  Pakistan,  and  the  U.S.  The  model  is  steady, 
two-dimensional  and  linear,  and  it  describes  the 
channel  flow  as  a  damped,  oscillating  system  with 
curvature  as  forcing  function.  The  description  of 
planform  development  is  obtained  by  forcing  a 
small,  traveling  perturbation  on  the  system  and 
determining  the  migration  features  of  the  perturba- 
tion. The  model  describes  planform  development 
in  terms  of  lateral  and  downstream  migration  rates, 
and  flow  and  bed  topography  in  terms  of  trans- 
verse gradients  of  depth  and  depth-averaged  veloc- 
ity. Formulas  for  estimates  of  dominant  meander 
wavelength  and  phase  shift  are  also  tested.  The 
agreement  with  data  is  good.  Guidelines  for  the 
use  of  the  model  are  described,  using  data  from  a 
hypothetical  river.  (See  also  W90-03393)  (Author's 
abstract) 
W90-03394 


DAM-BREAK  FLOWS  IN  CURVED  CHANNEL. 

Snohomish  County  Dept.  of  Public  Works,  Ever- 
ett, WA.  Surface  Water  Management  Section. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-03395 


TURBULENT  VELOCITY  PROFILES  FOR 
SMOOTH  AND  ROUGH  OPEN  CHANNEL 
FLOW. 

Cukurova  Univ.,  Adana  (Turkey).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03398 
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LIMITATIONS  OF  DE  SAINT  VENANT  EQUA- 
TIONS IN  DAM-BREAK  ANALYSIS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

D.  R.  Basco. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  7,  p  950-965,  July  1989.  10 

fig,  26  ref. 

Descriptors:  'Flood  forecasting,  'Dam  failure, 
'Dams,  'Mathematical  models,  'Flood  forecast- 
ing, Numerical  analysis,  Wave  action,  Landslides, 
Rapid  flow. 

The  flood  wave  resulting  from  the  sudden  release 
of  water  due  to  a  dam  failure  has  been  routinely 
modeled  by  the  gradually  varied,  unsteady  free 
surface  flow  equations  of  de  Saint  Venant.  One  key 
assumption  is  that  streamline  curvature  effects  are 
small,  so  that  the  pressure  distribution  is  hydrostat- 
ic. A  short  time  after  dam  collapse,  rapidly  varied 
regions  characterized  by  large  streamline  curva- 
tures can  produce  nonhydrostatic  distributions  that 
may  be  important  additional  effects  in  the  momen- 
tum balance.  The  equations  of  de  Saint  Venant 
were  extended  to  incorporate  streamline  curvature 
effects,  and  a  higher-order-accurate,  finite  differ- 
ence analog  numerical  model  was  developed  using 
these  de  Saint  Venant  equations  and  the  more 
general  Boussinesq  equations.  Numerical  results 
were  compared  with  an  excellent  data  set  from 
laboratory  measurements  made  by  the  USAE  Wa- 
terways Experiment  Station.  Solitary  waves  of 
various  wave  'periods'  were  propagated  down  a 
horizontal,  frictionless  channel,  and  sets  of  labora- 
tory-scale, dam-break  experiments  of  a  sloping  bed 
with  boundary  resistance  were  simulated  with  both 
systems  Both  the  de  Saint  Venant  and  Boussinesq 
equations  gave  very  similar  results,  except  for  very 
short-period  waves  below  about  100  sec.  Since 
prototype-scale  flood  waves  created  by  dam 
breaches  are  all  of  much  longer  duration,  we  may 
tentatively  conclude  that  the  de  Saint  Venant 
equations  are  more  than  adequate  to  capture  the 


RIVER-MEANDER  MODEL:  I.  DEVELOP- 
MENT. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

A.  J.  Odgaard. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1433-1450,  Novem- 
ber 1989.  3  fig,  43  ref.  NSF  Grant  MSM-8308470. 

Descriptors:  'Channel  morphology,  'Geomorpho- 
logy,  'Model  studies,  'River  flow,  'Meanders, 
'Alluvial  channels,  'Channel  flow,  'Bank  erosion, 
'Mathematical  models,  Streambeds,  Sediments. 

Meander  flow  and  meander-planform  development 
are  described.  The  basis  is  a  steady,  two-dimen- 
sional model  of  flow  and  bed  topography  in  an 
alluvial  channel  with  variable  curvature.  The 
model  is  developed  from  the  equations  for  conser- 
vation of  mass  (water  and  sediment)  and  momen- 
tum, and  from  a  stability  criterion  for  sediment 
particles  on  the  stream  bed.  By  order  of  magnitude 
considerations  and  linearization,  these  equations 
are  reduced  to  those  of  a  damped,  oscillating 
system.  The  meander  development  is  described  by 
forcing  a  traveling,  small-amplitude  channel  align- 
ment wave  on  the  system,  and  determining  the 
growth  characteristics  of  the  wave.  The  growth 
rate  of  the  amplitude  is  determined  by  relating  the 
alignment  wave  and  the  change  in  channel  align- 
ment through  bank-erosion  model.  Formulas  are 
thereby  developed  for  calculation  of:  (1)  velocity 
and  depth  distribution  in  meandering  channels,  and 
(2)  rate  and  direction  of  channel  migration.  Labo- 
ratory and  field  data  are  used  to  verify  the  formu- 
las. (See  also  W90-03394)  (Author's  abstract) 
W90-03393 


RIVER-MEANDER     MODEL:     II.     APPLICA- 
TIONS. 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic   Re- 
search. 

A.  J.  Odgaard. 
Journal      of     Hydraulic      Engineering     (ASCE) 


ESTIMATING  PROBABILITIES  OF  EXTREME 
RAINFALLS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-03399 


APPLICABILITY  INDEX  FOR  SAND  TRANS- 
PORT EQUATIONS. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03400 


DDLUTION     DISCHARGE     MEASUREMENT 
DURING  FLOOD  WAVE. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03401 


RISK  ESTIMATION  IN  PARTIAL  DURATION 
SERIES. 

Technical   Univ.   of  Denmark,   Lyngby.   Inst,   of 

Hydrodynamics  and  Hydraulic  Engineering. 

P.  F.  Rasmussen,  and  D.  Rosbjerg. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  11,  p  2319-2330,  November  1989.  11  fig,  1  tab, 

7  ref,  2  append. 

Descriptors:  'Design  floods,  'Flood  data,  'Flood 
frequency,  'Stochastic  models,  Monte  Carlo 
method,  Simulation,  Flood  forecasting. 

The  estimation  of  design  floods  is,  in  practice, 
often  based  on  small  samples  of  data,  which  may 
cause  a  severe  uncertainty.  For  a  particular  version 
of  the  partial  duration  series  (exponentially  distrib- 
uted exceedances  and  Poissonian  occurrence  times) 
the  distribution  of  the  T-year  design  estimate  x- 
sub-T  is  derived  along  with  the  distribution  of  R- 
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sub-T,  defined  as  the  true  risk  of  exceeding  x-sub-T 
within  a  given  disposal  period.  For  a  fixed  flood 
level  the  distributions  of  the  return  period  estima- 
tor T  and  the  estimator  of  the  risk  in  lifetime  R  are 
also  presented.  Analytical  closed-form  expressions 
for  mean  value  and  standard  deviation  were  de- 
rived for  these  variables,  except  for  T,  which  does 
not  possess  moments.  The  concept  of  'expected 
risk'  is  introduced,  and  an  analytical  expression 
describing  this  property  is  derived.  A  risk-based 
design  technique,  which  is  essentially  different 
from  the  traditional  procedure,  is  presented,  and  its 
applicability  is  verified  using  Monte  Carlo  simula- 
tion. (Author's  abstract) 
W9O-03420 


GIARDIA      CYST      CONCENTRATIONS      IN 
RIVER  WATER. 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03472 


AMAZON  RIVER  DISCHARGE  AND  CLI- 
MATE VARIABILITY:  1903  TO  1985. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  E.  Richey,  C.  Nobre,  and  C.  Deser. 
Science  SCIEAS,  Vol.  246,  No.  4926,  p  101-103, 
October  6,  1989.  3  fig,  26  ref. 

Descriptors:  'Amazon  River,  'River  flow,  *E1 
Nino/Southern  Oscillation,  'Climates. 

Reconstruction  of  an  83-year  record  (1903-1985)  of 
the  discharge  of  the  Amazon  River  shows  that 
there  has  been  no  statistically  significant  change  in 
discharge  over  the  period  of  record  and  that  the 
predominant  interannual  variability  occurs  on  the 
2-year  to  3-year  time  scale.  Oscillations  of  river 
discharge  predate  significant  human  influences  in 
the  Amazon  basin  and  reflect  both  extrabasinal  and 
local  factors.  Cross-spectrum  analysis  of  Amazon 
flow  anomalies  with  indicators  of  the  El  Nino- 
Southern  Oscillation  phenomenon  suggest  that  the 
oscillations  in  the  hydrograph  are  coupled  to  the 
tropical  Pacific  climate  cycle.  (Author's  abstract) 
W90-03475 


EFFECT  OF  STREAM  REGULATION  ON  POP- 
ULATION PARAMETERS  OF  ATLANTIC 
SALMON  (SALMO  SALAR  L.)  IN  THE  RIVER 
LAERDALSELVA,  WESTERN  NORWAY. 

Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-03508 


CHINOOK  SALMON  SPAWNING  SURVEYS 
IN  DEEP  WATERS  OF  A  LARGE,  REGULAT- 
ED RIVER. 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03509 


INDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1989. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03542 


2F.  Groundwater 


COMBINING  FLOW  SIMULATION  AND  OP- 
TIMIZATION FOR  DYNAMIC  MANAGE- 
MENT OF  RELIEF  WELLS. 

Alberta  Environment,  Edmonton.  Technical  Serv- 
ices Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W90-02548 


HYDROLOGIC  EFFECTS  ON  WATER  LEVEL 
CHANGES    ASSOCIATED    WITH    EPISODIC 


FAULT  CREEP  NEAR  PARKFIELD,  CALIFOR- 
NIA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02577 


INFLUENCE  OF  FORMATION  MATERIAL 
PROPERTIES  ON  THE  RESPONSE  OF 
WATER  LEVELS  TO  EARTH  TIDES  AND  AT- 
MOSPHERIC LOADING. 

Geological  Survey,  Menlo  Park,  CA. 

S.  Rojstaczer,  and  D.  C.  Agnew. 

Journal  of  Geophysical  Research  (B)  JJGBDU, 

Vol.   94,  No.   9,  p   12,403-12,411,  September   10, 

1989.  6  fig,  3  tab,  37  ref,  2  append. 

Descriptors:  'Geohydrology,  'Water  table  fluctua- 
tions, 'Water  level  fluctuations,  'Tidal  effects, 
'Atmospheric  pressure,  'Tectonics,  'Load  distri- 
bution, Pressure  distribution,  Deformation,  Open 
wells,  Strain  measurement,  Geologic  formations, 
Surface  water,  Vertical  flow,  Well  capacity,  Elas- 
tic properties,  Porosity,  Fluid  flow,  Compressibil- 
ity, Hydraulic  properties,  Diffusivity,  Materials 
testing. 

The  water  level  in  an  open  well  can  change  in 
response  to  deformation  of  the  surrounding  materi- 
al, either  because  of  applied  strains  (tidal  or  tec- 
tonic) or  surface  loading  by  atmospheric  pressure 
changes.  Under  conditions  of  no  vertical  fluid  flow 
and  negligible  well  bore  storage  (static-confined 
conditions),  the  sensitivities  to  these  effects  depend 
on  the  elastic  properties  and  porosity  which  char- 
acterize the  surrounding  medium.  For  a  poroelastic 
medium,  high  sensitivity  to  applied  areal  strains 
occurs  for  low  porosity,  while  high  sensitivity  to 
atmospheric  loading  occurs  for  high  porosity;  both 
increase  with  decreasing  compressibility  of  the 
solid  matrix.  These  material  properties  also  influ- 
ence vertical  fluid  flow  induced  by  areally  exten- 
sive deformation  and  can  be  used  to  define  two 
types  of  hydraulic  diffusivity  which  govern  pres- 
sure diffusion,  one  for  applied  strain  and  one  for 
surface  loading.  The  hydraulic  diffusivity  which 
governs  pressure  diffusion  in  response  to  pressure 
loading  is  slightly  smaller  than  that  which  governs 
fluid  flow  in  response  to  applied  strain.  Given  the 
static-confined  response  of  a  water  well  to  atmos- 
pheric loading  and  earth  tides,  the  in  situ  drained 
matrix  compressibility  and  porosity  (and  hence  the 
one-dimensional  specific  storage)  can  be  estimated. 
Analysis  of  the  static-confined  response  of  five 
wells  to  atmospheric  loading  and  earth  tides  gives 
generally  reasonable  estimates  for  material  proper- 
ties. (Author's  abstract) 
W90-02578 


FREE  THERMOHALINE  CONVECTION  IN 
SEDIMENTS  SURROUNDING  A  SALT 
COLUMN. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology and  Geophysics. 
D.  G.  Evans,  and  J.  A.  Nunn. 
Journal  of  Geophysical  Research  (B)  JJGBDU, 
Vol.   94,   No.   9,  p   12,413-12,422,  September   10, 
1989.  6  fig,  27  ref. 

Descriptors:  'Convection,  'Saline  water,  'Salt 
domes,  'Geohydrology,  'Groundwater  move- 
ment, 'Solute  transport,  'Thermodynamics,  Di- 
mensional analysis,  Heat  transfer,  Salts,  Thermal 
conductivity,  Numerical  analysis,  Simulation  anal- 
ysis, Homogeneity,  Buoyancy,  Algorithms,  Isoth- 
erms, Boundary  conditions,  Fluid  mechanics. 

Complex  groundwater  convection  patterns  are 
possible  near  salt  domes  because  groundwater  is 
subject  to  both  lateral  heat  and  salinity  gradients. 
In  order  to  assess  the  mechanisms  responsible  for 
driving  convection  near  salt  domes,  dimensional 
analysis  and  numerical  simulations  are  used  to  in- 
vestigate coupled  heat  and  salt  transport  in  homo- 
geneous sediments  surrounding  a  cylindrical  salt 
dome.  The  coupled  heat,  solute,  and  groundwater 
transport  equations  are  controlled  by  three  dimen- 
sionless  parameters:  the  Rayleigh  number,  the 
Lewis  number,  and  the  buoyancy  ratio  (the  ratio  of 
salinity  to  temperature  effects  on  groundwater 
density,  which  directly  affects  the  groundwater 
flow  equation).  A  finite  difference  numerical  multi- 
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gridding  algorithm  is  used  to  iteratively  solve  the 
coupled  transport  equations.  Boundary  conditions 
for  the  numerical  simulations  were  adjusted  to 
represent  different  contrasts  in  the  thermal  gradi- 
ent (parameterized  by  the  thermal  conductivity 
ratio)  between  the  salt  and  the  overlying  sedi- 
ments. The  analysis  suggests  that  a  wide  range  of 
convective  flow  patterns  are  possible,  with  flow 
occurring  either  up  or  down  along  the  salt  flank. 
The  sense  of  convection  is  dependent  mainly  on 
the  value  of  the  buoyancy  ratio  and  how  sharply 
isotherms  are  pulled  up  near  the  flank.  These  fac- 
tors in  turn  depend  on  the  regional  salinity  varia- 
tion, the  time  since  diapirism,  and  the  thermal 
conductivity  of  water-saturated  sediments.  While 
this  analysis  provides  useful  insight  into  the  mecha- 
nisms driving  free  convection  near  salt  domes,  the 
assumption  about  medium  and  fluid  properties  may 
limit  the  applicability  of  dimensional  analysis  in 
simulating  flow  in  specific  geologic  settings.  (Au- 
thor's abstract) 
W90-02579 


HEAT  FLOW  DATA  AND  VERTICAL 
GROUNDWATER  MOVEMENT,  EXAMPLES 
FROM  SOUTHWESTERN  VIRGINIA. 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro. 

M.  Reiter,  J.  K.  Costain,  and  J.  Minier. 

Journal  of  Geophysical  Research  (B)  JJGBDU, 

Vol.   94,   No.   9,  p   12,423-12,431,  September    10, 

1989.  13  fig,  2  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Landfills,  'Con- 
vection, 'Heat  flow,  'Waste  disposal,  'Ground- 
water movement,  'Vertical  flow,  Subsurface 
water,  Temperature  effects,  Temperature  gradient, 
Flow  discharge,  Thermal  conductivity,  Graphical 
analysis,  Convection,  Fluid  flow,  Steady  flow,  Es- 
timating equations,  Virginia. 

The  direction  of  vertical  groundwater  flow  has 
considerable  practical  importance  at  some  locales, 
e.g.,  waste  disposal  sites.  Because  the  subsurface 
temperature  distribution  is  affected  by  groundwat- 
er flow,  data  from  precision  temperature  logs  can 
be  used  to  estimate  the  vertical  specific  discharge. 
Estimates  of  the  vertical  specific  discharge  are 
often  obtainable  from  plots  of  conducted  heat  flow 
versus  temperature.  Heat  flow-temperature  plots 
allow  for  variations  in  thermal  conductivity  across 
a  zone  of  flow,  whereas  temperature  gradient 
versus  temperature  plots  assume  constant  conduc- 
tivity. It  is  demonstrated,  using  examples  from 
southwestern  Virginia,  that  the  two  different  plots 
can  provide  quite  different  estimates  of  vertical 
specific  discharge.  By  considering  vertically  con- 
vected  heat  flow  across  a  zone,  better  estimates  of 
regional  (geologically  representative)  heat  flow 
can  be  made.  Agreement  between  corrected  heat 
flow  values,  conducted  heat  flows  calculated  near 
fluid  flow  exit  boundaries,  and  regional  values 
suggests  that  the  steady  state  flow  model  used  is 
reasonably  representative,  although  the  fluid  flow 
depth  interval  is  typically  difficult  to  estimate  con- 
fidently. The  effects  of  small  continuous  well  bore 
flow  can  be  removed  if  continuity  in  the  tempera- 
ture log  results;  otherwise,  it  is  most  difficult  to 
estimate  specific  discharge  as  confirmed  by  unrep- 
resentative corrected  heat  flow  data.  (Author's  ab- 
stract) 
W90-02580 


COMPOSITE  ANALYTICAL  MODEL  FOR 
ANALYSIS  OF  PUMPING  TESTS  AFFECTED 
BY  WELL  BORE  STORAGE  AND  FINITE 
THICKNESS  SKIN. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02583 


MODELING  THE  TRANSPORT  OF  SOLUTES 
INFLUENCED  BY  MULTIPROCESS  NONE- 
QUILIBRIUM. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
M.  L.  Brusseau,  R.  E.  Jessup,  and  P.  S.  C.  Rao. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  1971-1988,  September  1989.  12  fig,  1  tab, 
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64  ref. 

Descriptors:  *Solute  transport,  'Model  studies, 
•Groundwater  movement,  *Path  of  pollutants, 
'Groundwater  pollution,  'Sorption,  Sensitivity 
analysis,  Regression  analysis,  Mathematical  studies, 
Aquifer  systems,  Soil  water,  Dimensional  analysis, 
Equilibrium,  Parametric  hydrology. 

The  transport  of  solutes  under  nonequilibrium  con- 
ditions in  soil/groundwater  systems  is  currently 
receiving  a  great  deal  of  attention.  Previously,  it 
was  often  assumed  that  conditions  of  local  equilib- 
rium existed  during  solute  transport  under  natural 
field  conditions.  Recent  experimental  and  theoreti- 
cal work  has  cast  doubt  on  the  validity  of  this 
assumption,  however.  The  multiprocess  nonequili- 
brium (MPNE)  model  explicitly  accounts  for  mul- 
tiple sources  of  nonequilibrium,  and  is  specifically 
formulated  for  cases  where  nonequilibrium  is 
caused  by  a  combination  of  transport-related  and 
sorption-related  processes.  Sensitivity  analyses 
were  performed  to  delineate  the  conditions  under 
which  the  MPNE  model  reduces  to  the  bicontin- 
uum  and  to  the  local  equilibrium  models.  These 
conditions  are  strongly  controlled  by  the  magni- 
tude of  the  dimensionless  rate  parameters.  Per- 
formance of  the  MPNE  model  was  evaluated  with 
several  published  data  sets.  An  empirical  regres- 
sion equation  was  successfully  used  to  estimate 
values  for  sorption  rate  constants  required  in  the 
MPNE  model.  The  MPNE  model,  with  values  for 
all  parameters  obtained  from  independent  sources, 
predicted  behavior  exhibited  by  the  data.  This 
provides  support  for  the  validity  of  the  conceptua- 
lization upon  which  the  model  is  based.  (Author's 
abstract) 
W90-02586 


FLOW  CHANNELING  IN  A  SINGLE  FRAC- 
TURE AS  A  TWO-DIMENSIONAL  STRONGLY 
HETEROGENEOUS  PERMEABLE  MEDIUM. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 

Y.  W.  Tsang,  and  C.  F.  Tsang. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  9,  p  2076-2080,  September  1989.  4  fig,  1  tab,  16 

ref. 

Descriptors:  'Geohydrology,  'Path  of  pollutants, 
'Groundwater  movement,  'Geologic  fractures, 
'Flow  channels,  'Heterogeneity,  'Dimensional 
analysis,  Tracers,  Statistical  methods,  Fluid  flow, 
Geohydrologic  boundaries,  Standard  deviation, 
Distribution  patterns,  Anisotropy,  Porosity,  Per- 
meability. 

Recent  interest  in  the  evaluation  of  contaminant 
transport  in  bedrock  aquifers  and  in  the  perform- 
ance assessment  of  geologic  nuclear  waste  reposi- 
tories has  motivated  many  studies  of  fluid  flow  and 
tracer  transport  in  fractured  rocks.  The  void  space 
of  a  rock  fracture  can  be  conceptualized  as  a  two- 
dimensional  heterogeneous  system  with  variable 
apertures  as  a  function  of  position  in  the  fracture 
plane.  The  apertures  are  generated  using  geostatis- 
tical  methods.  Fluid  flow  is  simulated  with  con- 
stant head  boundary  conditions  on  two  opposite 
sides  of  the  two-dimensional  flow  region,  with 
closed  boundaries  on  the  remaining  two  sides.  The 
results  show  that  the  majority  of  flow  tends  to 
coalesce  into  certain  preferred  flow  paths  (chan- 
nels) which  offer  the  least  resistance.  Tracer  trans- 
port is  then  simulated  using  a  particle  tracking 
method.  The  apertures  along  the  paths  taken  by 
the  tracer  particles  are  found  to  obey  a  distribution 
with  a  larger  mean  and  a  smaller  standard  devi- 
ation. The  shift  in  the  distribution  parameters  in- 
creases with  increasing  values  of  variance  for  the 
apertures  in  the  two-dimensional  fracture.  Provid- 
ed that  the  correlation  length  is  no  greater  than 
one-fifth  of  the  scale  of  measurement,  the  aperture 
density  distributions  of  tracer  particle  paths  remain 
similar  for  flow  in  two  orthogonal  directions,  even 
with  correlation  anisotropy  ratio  of  up  to  5.  These 
results  may  be  applicable  in  general  to  flow  and 
transport  through  a  two-dimensional  strongly  het- 
erogeneous porous  medium  with  a  broad  perme- 
ability distribution,  where  the  dispersion  of  the 
system  may  be  related  to  the  parameters  of  the 
permeability  distribution  along  preferred  flow 
channels.  (Author's  abstract) 
W90-02594 


CASE  STUDY  AND  PROPOSED  DECONTAMI- 
NATION STEPS  OF  THE  SOIL  AND  GROUND 
WATER  BENEATH  A  CLOSED  HERBICIDE 
PLANT  IN  GERMANY. 

Dekonta  G.m.b.H,  Mainz  (Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02616 


APPLICATION  OF  AN  INVERSE  APPROACH 
TO  A  CANADIAN  RADIOACTIVE  WASTE  DIS- 
POSAL SITE. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02659 


PHYSICALLY  BASED  DISTRIBUTION  FUNC- 
TION FOR  LOW  FLOW. 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02762 


DIFFERENCES  BETWEEN  THE  ACTUAL  AND 
NATURAL  WATER  QUALITY  IN  A  SMALL 
DRAINAGE  AREA  WITH  A  HIGH  LEVEL  OF 
GROUNDWATER  DISCHARGE. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02763 


RISK-BASED  SELECTION  OF  MONITORING 
WELLS  FOR  ASSESSING  AGRICULTURAL 
CHEMICAL  CONTAMINATION  OF  GROUND 
WATER. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-02765 


NATIONAL  EVALUATION  OF  THE  LEACH- 
ING POTENTIAL  OF  ALDICARB,  PART  I:  AN 
INTEGRATED  ASSESSMENT  METHODOLO- 
GY. 

Environmental   Protection   Agency,   Washington, 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02766 


PESTICIDES      IN     NEBRASKA'S      GROUND 
WATER. 

Nebraska  Univ. -Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02767 


CONTAMINATION  OF  THE  SANDSTONE  AQ- 
UIFER OF  PRINCE  EDWARD  ISLAND, 
CANADA  BY  ALDICARB  AND  NITROGEN 
RESIDUES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02768 


GROUND  WATER  LOADING  OF  PESTICIDES 
IN  THE  ATLANTIC  COASTAL  PLAIN. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02769 


AVAILABILITY  AND  CONTENT  OF  DOMES- 
TIC WELL  RECORDS  IN  THE  UNITED 
STATES. 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC.  Center  for  Environmental  Measurement. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-02770 


SMALL-SCALE  RETROSPECTIVE  GROUND 
WATER  MONITORING  STUDIES  FOR  AGRI- 
CULTURAL CHEMICALS:  STUDY  DESIGN 
AND  SITE  SELECTION. 

Blasland,  Bouck  and  Lee,  Syosset,  NV 

For  primary  bibliographic  entry  see  Field  7A 

W90-02772 


EPA'S  APPROACH  TO  EVALUATING  AND 
CLEANING  UP  GROUND  WATER  CONTAMI- 
NATION AT  SUPERFUND  SITES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02773 


ANAEROBIC  DECHLORINATION  OF  2,4- 
DICHLOROPHENOL  IN  FRESHWATER  SEDI- 
MENTS IN  THE  PRESENCE  OF  SULFATE. 

Georgia   Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02791 


ANALYSIS  OF  TRICHLOROETHYLENE 
MOVEMENT  IN  GROUNDWATER  AT  CASTLE 
AIR  FORCE  BASE,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02797 


PERCHED  BRINE  PLUMES  ABOVE  SALT 
DOMES  AND  DEWATERING  OF  GEOPRES- 
SURED  SEDIMENTS. 

Indiana  Univ.,   Bloomington.   Dept.   of  Geology. 
V.  Ranganathan,  and  J.  J.  Hanor. 
Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 
2,  p  63-86,  Sep  1989.  15  fig,  1  tab,  48  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
'Salt  domes,  'Louisiana,  'Brines,  'Geologic  frac- 
tures, Brine  plumes,  Model  studies,  Groundwater 
movement,  Permeability,  Geopressure. 

Previous  studies  have  shown  that  there  is  a  brine 
plume  with  more  than  160  g/L  total  dissolved 
solids  (TDS)  in  the  subsurface,  perched  above 
Welsh  Salt  Dome  in  South  Louisiana.  The  occur- 
rence of  this  plume  has  been  postulated  to  be  due 
to  the  expulsion  of  geopressured  fluids  up  a  fault 
on  the  flank  of  Welsh  Dome.  The  process  that 
resulted  in  formation  of  the  anomalous  brine  plume 
near  Welsh  Dome  is  of  importance  because  hydro- 
carbon production  is  approximately  coincident 
with  the  brine  plume  in  map  plan,  although  in 
cross-sections,  the  brine  plume  actually  occurs  a 
few  hundred  meters  above  hydrocarbon  produc- 
tion zones.  Using  a  variable  density  groundwater 
flow  model,  SUTRA,  the  hypothesis  that  a  pulse 
of  fluid  flow  up  the  fault  could  result  in  brine 
formation  near  the  top  of  the  dome  was  tested. 
When  the  permeability  of  the  geopressured  zone 
was  very  low  in  the  simulations,  brine  formation  in 
the  hydropressured  zone  occurred  entirely  by 
brine-density  flow  and  flow  was  downward  along 
the  fault  flanking  the  dome.  Above  a  certain 
threshold  permeability  for  the  geopressured  zone, 
between  10  to  the  minus  7th  power  darcy  and 
0.00001  darcy  in  the  vertical  direction,  geopres- 
sured fluids  were  forced  up  the  fault  and  brine 
formation  occurred  above  the  dome  rather  than  on 
the  flank.  Brines  can  theoretically  form  above  salt 
domes  in  very  short  geologic  times  (0.1  Ma)  by 
expulsion  of  waters  from  the  geopressured  zone 
below,  but  the  fluid  effluxes  required  are  gigantic 
and  appear  to  be  unsustainable  over  large  time 
intervals  such  as  10  Ma.  (Author's  abstract) 
W90-02799 


ASSESSING  ARKANSAS  GROUND  WATER 
FOR  PESTICIDES:  METHODOLOGY  AND 
FINDINGS. 

ENSECO,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02771 


RADIOTRACER    DISPERSION    TESTS    IN    A 
FISSURED  AQUIFER. 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

D.  Stephenson,  W.  A.  J.  Paling,  and  A.  S.  M.  De 

Jesus. 

Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 

2,  p  153-164,  Sep  1989.  6  fig,  3  tab,  9  ref. 
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WATER  CYCLE— Field  2 


Groundwater — Group  2F 


Descriptors:  'Groundwater  movement,  'Tracers, 
•Saline  water  intrusion,  'Aquifers,  'Radioactive 
tracers,  'Geohydrology,  'Coastal  aquifers,  Mathe- 
matical models.  Saline  water  intrusion,  Pump  test- 
ing. 

Coastal  sites  were  investigated  for  possible  con- 
struction of  a  power  station;  aquifer  geohydrologi- 
cal  parameters  were  established  on  a  macro  scale 
for  the  purpose  of  estimating  sea  water  intrusion 
and  interface  mixing;  and  laboratory  tests,  pump 
tests  and  packer  tests  were  conducted  to  make 
successively  better  estimates  of  the  aquifer  proper- 
ties. Site  tests  were  then  conducted  to  determine 
dispersivities.  The  holes  were  in  groups  of  five, 
with  a  central  injection  hole  and  four  surrounding 
holes  on  generally  north-south  and  east-west  axes 
at  distances  ranging  from  3  to  16m  from  the  central 
hole.  The  radiotracer  was  selected  after  conduct- 
ing laboratory  adsorption  tests.  Injections  of  51Cr 
were  made,  followed  by  continuous  pumping  of 
water  into  the  central  hole.  Radiotracer  concentra- 
tions were  determined  by  inserting  a  probe  in  the 
surrounding  holes  at  intervals  over  the  depth  of 
the  hole.  The  concentrations  were  corrected  for 
background  and  decay  and  plotted  against  time.  A 
mathematical  model  of  the  process  was  calibrated 
to  yield  the  aquifer  dispersivities  at  different 
depths.  The  values  were  found  to  be  depth  and 
direction  dependent.  Aquifer  characteristics  in 
saturated  zones,  i.e.  transmissivity  and  dispersivity, 
can  be  quite  effectively  determined  in  situ  by 
means  of  artificial  tracers,  provided  the  behavior  of 
such  tracers  is  representative  of  that  of  the  water  in 
the  aquifer,  and  the  scale  of  the  field  experiment  is 
comparable  with  the  largest  expected  fissures  and 
channels  in  the  formations.  Because  radioisotopic 
tracers  can  be  detected  at  extremely  low  concen- 
trations, they  have  been  increasingly  used  in  this 
type  of  study.  (Author's  abstract) 
W90-02803 


DISCRETIZATION  AND  COST-EFFECTIVE- 
NESS OF  A  FINITE  ELEMENT  SOLUTION 
FOR  HILLSLOPE  SUBSURFACE  FLOW. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02804 


WATER  FLOW  IN  A  HUMMOCKY  LAND- 
SCAPE IN  CENTRAL  SASKATCHEWAN, 
CANADA,  H.  SATURATED  FLOW  AND 
GROUNDWATER  RECHARGE. 

Saskatchewan  Univ.,  Saskatoon.  Saskatchewan 
Inst,  of  Pedology. 

B.  J.  Zebarth,  E.  De  Jong,  and  J.  L.  Henry. 
Journal  of  Hydrology  JHYDA7,  Vol.  1 10,  No.  1/ 
2,  p  181-198,  Sep  1989.  7  fig,  2  tab,  27  ref. 

Descriptors:  'Groundwater  recharge,  'Canada, 
•Groundwater  movement,  Saskatchewan,  Precipi- 
tation, Hydraulic  conductivity,  Marshes,  Conduc- 
tivity. 

Relatively  few  estimates  of  the  rate  of  groundwat- 
er recharge  have  been  obtained  in  the  Interior 
Plains  region  of  North  America.  The  purpose  of 
this  study  was  to  characterize  the  saturated  flow 
system  surrounding  two  sloughs  in  a  hummocky 
upland  area  in  central  Saskatchewan  and  to  esti- 
mate the  groundwater  recharge  rate.  The  saturated 
flow  system  was  dominated  by  two  factors.  First, 
deposits  at  the  soil  surface  had  a  high  hydraulic 
conductivity  which  resulted  in  rapid  horizontal 
flow  at  shallow  depth  at  the  edge  of  the  sloughs. 
Second,  a  low  hydraulic  conductivity  layer  at  ap- 
proximately 12m  depth  impeded  the  rate  of  verti- 
cal flow.  The  annual  fluctuation  of  the  water  table 
in  the  sloughs  was  in  the  order  of  2m,  but  this 
fluctuation  was  buffered  by  a  10m  deep  saturated 
zone  over  the  impeding  layer,  and  the  system 
approximated  steady  state  flow.  The  groundwater 
recharge  rates  for  the  sloughs  ranged  from  250  to 
300mm/yr.  Accumulation  of  soluble  salts,  as  indi- 
cated by  electrical  conductivity,  and  high  soluble 
Mg(2+)/Ca(2  +  )  ratios  above  5m  depth  in  the 
midslope  and  knoll  positions  indicated  that  minimal 
groundwater  recharge  had  occurred  in  the  past.  A 
regional  recharge  rate  of  approximately  35mm/yr 
or  10%  of  the  annual  precipitation  was  calculated 
based  on  the  recharge  rate  and  areal  extent  of 
sloughs.  (Author's  abstract) 


W90-02805 


WATER  FLOW  IN  A  HUMMOCKY  LAND- 
SCAPE IN  CENTRAL  SASKATCHEWAN, 
CANADA,  HI.  UNSATURATED  FLOW  IN  RE- 
LATION TO  TOPOGRAPHY  AND  LAND  USE. 

Saskatchewan    Univ.,    Saskatoon.    Saskatchewan 

Inst,  of  Pedology. 

B.  J.  Zebarth,  and  E.  De  Jong. 

Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 

2,  p  199-218,  Sep  1989.  6  fig,  6  tab,  36  ref. 

Descriptors:  'Groundwater  recharge,  'Canada, 
'Soil  water,  'Land  use,  Topography,  Tensio- 
meters,  Neutron  access  tubes,  Slope,  Marshes, 
Depth,  Agriculture,  Saskatchewan. 

The  importance  of  unsaturated  flow  in  groundwat- 
er recharge  and  soil  development  in  the  Interior 
Plains  region  of  North  America  is  poorly  under- 
stood. The  purpose  of  this  study  was  to  obtain 
quantitative  estimates  of  unsaturated  water  flow 
rates  in  a  hummocky  upland  area  and  to  relate  the 
flow  rates  to  topography  and  land  use.  The  sites 
consisted  of  closed  drainage  basins,  80- 150m 
across,  surrounding  individual  temporary  sloughs 
in  the  Black  soil  zone  in  central  Saskatchewan  and 
were  instrumented  with  tensiometers  and  neutron 
access  tubes.  The  sites  were  divided  into  lower 
slope,  upper  slope  and  saddle  positions  on  the  basis 
of  landscape  surface  form.  The  magnitude  of  the 
unsaturated  flux  was  commonly  10  to  the  minus 
8th  power  m/s  in  the  lower  slope  positions,  10  to 
the  minus  9th  power  to  10  to  the  minus  8th  power 
m/s  in  the  saddle  positions,  10  to  the  minus  10th 
power  to  10  to  the  minus  9th  power  m/s  in  the 
upper  slope  positions  following  summer-fallowing 
and  10  to  the  minus  10th  power  m/s  or  less  in  the 
upper  slope  positions  following  three  consecutive 
years  of  cropping.  Downward  flow  was  of  similar 
magnitude  to  upward  flow  in  the  lower  slope 
positions  and  two-fold  to  five-fold  higher  than 
upward  flow  in  the  upper  slope  and  saddle  posi- 
tions. In  a  year  with  30%  above  average  rainfall, 
up  to  25mm  of  downward  flow  and  5mm  upward 
flow  occurred  across  the  bottom  of  the  root  zone 
in  the  saddle  positions.  The  unsaturated  downward 
flux  penetrated  to  greater  than  2.5m  depth  and  was 
sufficiently  large  to  be  of  importance  to  soil  devel- 
opment and  crop  growth.  Deep  drainage  was 
greater  in  saddle  than  in  upper  slope  positions, 
greater  following  summer-fallow  than  following 
three  years  of  cropping,  and  least  under  native 
vegetation.  (Author's  abstract) 
W90-02806 


GROUND-WATER  LEVEL  DATA  FOR  NORTH 
CAROLINA-1987. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

R.  W.  Coble,  A.  G.  Strickland,  and  M.  C.  Bailey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-68,  July  1989.  152p,  71  fig,  3 
tab,  70  ref. 

Descriptors:  'Groundwater  level,  'Water  re- 
sources data,  'Data  collections,  'Groundwater 
storage,  'North  Carolina,  'Virginia,  'Observation 
wells,  'Aquifers,  Potentiometric  level,  Physiogra- 
phic provinces,  Network  design,  Groundwater  re- 
charge. 

Continuous  and  periodic  measurements  in  54  key 
wells  and  water-level  measurements  emplaced  in 
Coastal  Plain  aquifers  across  North  Carolina  in  193 
supplemental  wells  are  presented  in  this  report. 
Hydrographs  of  selected  wells  show  changes  in 
groundwater  storage  in  the  State.  The  water  table 
in  the  shallow  aquifers  was  higher  throughout 
most  of  the  State  in  1987  than  in  1986,  indicating 
that  rain  had  recharged  these  aquifers  sufficiently 
to  replenish  the  deficit  in  groundwater  storage  that 
accumulated  in  the  western  and  central  parts  of  the 
State  during  1986.  Water  levels  in  the  heavily 
pumped  Coastal  Plain  aquifers  show  a  general 
downward  trend  for  the  year,  indicating  ground- 
water is  being  withdrawn  from  aquifer  storage. 
Record  low  water  levels  were  measured  in  4  of  13 
wells  in  the  Castle  Hayne  aquifer;  the  greatest 
decline  measured  during   1987  was  0.3  ft.  Water 


levels  in  wells  in  the  Peedee,  Black  Creek,  upper 
Cape  Fear,  and  lower  Cape  Fear  aquifers  generally 
show  downward  trends.  Record  low  water  levels 
were  measured  in  4  of  8  wells  in  the  Peedee 
aquifer;  the  maximum  decline  measured  during 
1987  was  1.5  ft.  All  wells  in  the  Black  Creek,  upper 
Cape  Fear,  and  lower  Cape  Fear  aquifers  had 
record  low  water  levels  for  1987,  with  maximum 
measured  declines  in  1987  of  8.6,  3.1,  and  3.1  ft., 
respectively.  Record  high  water  levels  were  meas- 
ured in  two  wells,  one  each  in  the  Castle  Hayne 
and  Peedee  aquifers.  Potentiometric  surface  maps 
show  the  effects  of  major  centers  of  pumping  for 
the  Castle  Hayne,  Black  Creek,  and  lower  Cape 
Fear  aquifers  of  the  Coastal  Plain.  (USGS) 
W90-02846 


WATER  RESOURCES  AND  EFFECTS  OF  PO- 
TENTIAL SURFACE  COAL  MINING  ON  DIS- 
SOLVED SOLIDS  IN  HANGING  WOMAN 
CREEK  BASIN,  SOUTHEASTERN  MONTANA. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-02848 


WATER  QUALITY  AND  SUPPLY,  CORTINA 
RANCHERIA,  COLUSA  COUNTY,  CALIFOR- 
NIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
E.  B.  Yates. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4004, 
June  1989.  28p,  9  fig,  3  tab,  26  ref. 

Descriptors:  'California,  'Geophysical  surveys, 
'Water  resources  data,  'Groundwater,  'Geohy- 
drology, 'Hydrologic  data,  Colusa  County,  Elec- 
tromagnetic terrain  conductivity  survey,  Surface 
water,  Rainfall-runoff  relationships,  Water  quality, 
Water  supply. 

Cortina  Rancheria  covers  an  area  of  1  sq  mi  in 
Colusa  County,  California,  near  the  western  edge 
of  the  Sacramento  Valley.  Local  sources  of  water 
for  residents  of  the  rancheria  are  of  poor  quality  or 
limited  availability.  Domestic  needs  are  presently 
met  by  water  from  a  hand-dug  well  and  from  a 
drilled  well  with  a  potential  yield  of  15  gal/min. 
Water  from  both  wells  fails  to  meet  California 
State  drinking-water  standards,  primarily  because 
of  high  concentrations  of  chloride  and  dissolved 
solids.  High  concentrations  of  sodium  and  boron 
pose  additional  problems  for  agricultural  use  of  the 
water.  The  dissolved  ions  originate  in  Upper  Cre- 
taceous marine  sediments  of  the  Cortina  Forma- 
tion, which  occurs  at  or  near  land  surface  through- 
out the  rancheria.  Small  quantities  of  fresh  ground- 
water may  occur  locally  in  the  Tehama  Formation 
which  overlies  the  Cortina  Formation  in  the  east- 
ern part  of  the  rancheria.  Canyon  Creek,  the  larg- 
est stream  on  the  rancheria,  flows  only  during 
winter  and  spring.  Water  from  one  of  the  rancher- 
ia's  three  springs  meet  drinking  water  standards, 
but  it  almost  stops  flowing  in  summer.  The  gener- 
ally poor  quality  of  ground  and  surface  water  on 
the  rancheria  is  typical  of  areas  along  the  west  side 
of  the  Sacramento  Valley.  Additional  hydrologic 
information  could  indicate  more  precisely  the 
quantity  and  quality  of  surface  and  groundwater 
on  Cortina  Rancheria.  Principal  features  of  a  possi- 
ble data-collection  program  would  include  moni- 
toring of  discharge  and  water  quality  in  three 
springs  and  in  Canyon  Creek,  electromagntic  ter- 
rain conductivity  surveys,  and  monitoring  of  water 
levels  and  quality  in  two  existing  wells  and  several 
proposed  test  wells.  (USGS) 
W90-02850 


PRECIPITATION,  STREAMFLOW,  AND  BASE- 
FLOW  IN  WEST-CENTRAL  TEXAS,  DECEM- 
BER 1974  THROUGH  MARCH  1977. 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02851 
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Group  2F — Groundwater 

DESCRIPTION  OF  DATA  FILES  COMPILED 
FOR  THE  CENTRAL  MIDWEST  REGIONAL 
AQUIFER-SYSTEM  ANALYSIS. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02852 


ANALYTICAL  SOLUTIONS  FOR  ONE-,  TWO-, 
AND  THREE-DIMENSIONAL  SOLUTE 
TRANSPORT  IN  GROUND-WATER  SYSTEMS 
WITH  UNIFORM  FLOW. 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02855 


CHLORINATED  ORGANIC  COMPOUNDS  IN 
GROUNDWATER  AT  ROOSEVELT  FIELD, 
NASSAU  COUNTY,  LONG  ISLAND,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02859 


ESTIMATION  OF  HYDRAULIC  CHARACTER- 
ISTICS OF  THE  UPPER  GLACIAL  AND  MAG- 
OTHY  AQUIFERS  AT  EAST  MEADOW,  NEW 
YORK,  BY  USE  OF  AQUIFER  TESTS. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

K.  R.  Prince,  and  B.  J.  Schneider. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    87-4211, 
1989.  43p,  14  fig,  6  tab,  18  ref,  append. 

Descriptors:  *Aquifer  characteristics,  *Aquifer 
testing,  *Long  Island,  *New  York,  *Pumping  tests, 
*Geohydrology,  Computer  models,  Groundwater, 
Drawdown,  Water  yield,  Groundwater  movement. 

Drawdown  and  recovery  data  from  two  aquifer 
tests  in  central  Nassau  County,  NY  were  used  to 
calculate  aquifer  characteristics  by  several  meth- 
ods to  aid  in  predicting  the  response  of  the  aquifer 
system  to  stress.  The  first  test,  on  May  12,  1978, 
entailed  pumping  the  Magothy  aquifer  for  12 
hours;  the  second  on  July  30-31,  1985,  entailed 
pumping  the  upper  glacial  aquifer  for  24  hours. 
Drawdown  and  recovery  data  from  both  tests 
were  analyzed  through  analytical  solutions  and 
curve-matching  procedures,  and  the  resulting  hy- 
draulic values  were  used  as  initial  values  in  a  finite- 
element  radial-flow  numerical  model  to  simulate 
the  observed  drawdowns  and  recoveries.  Storati- 
vity  values  obtained  by  all  methods  were  consist- 
ent with  published  estimates;  but  hydraulic  con- 
ductivity values  were  higher  than  published  esti- 
mates. The  simple  analytical  solutions  and  curve- 
matching  procedures  gave  reasonable  values  of 
most  terms  quickly,  but  the  greatest  confidence  is 
in  the  estimates  made  with  the  finite-element 
model.  These  estimates  for  the  Magothy  aquifer 
were:  horizontal  hydraulic  conductivity  of  100  ft/ 
d;  ratio  of  horizontal  to  vertical  conductivity,  5; 
and  specific  storage,  0.0001.  Estimates  for  the 
upper  glacial  aquifer  were:  horizontal  hydraulic 
conductivity,  380  ft/d;  ratio  of  horizontal  to  verti- 
cal hydraulic  conductivity,  2.5;  and  specific  yield, 
0.15.  (USGS) 
W90-02860 


HYDROGEOLOGIC  CORRELATIONS  FOR  SE- 
LECTED WELLS  ON  LONG  ISLAND,  NEW 
YORK--A  DATABASE  WITH  RETRIEVAL 
PROGRAM. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

H.  T.  Buxton,  D.  A.  Smolensky,  and  P.  K. 
Shernoff. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4318, 
1989.  107p,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Water  resources  data,  'Geohydro- 
logy,  •Areal  hydrogeology,  'Long  Island,  *New 


York,  *Data  collections,  'Databases,  Data  storage 
and  retrieval,  Water  yield,  Aquifers. 

Accurate  delineation  of  the  internal  hydrogeologic 
structure  of  Long  Island,  NY  is  integral  to  the 
understanding  and  management  of  the  groundwat- 
er system.  This  report  presents  a  computerized 
data  base  of  hydrogeologic  correlations  for  3,146 
wells  on  Long  Island  and  adjacent  parts  of  New 
York  City.  The  data  base  includes  the  well  identifi- 
cation number,  the  latitude-longitude  of  the  well 
location,  the  altitude  of  land  surface  at  the  well  and 
of  the  bottom  of  the  drilled  hole,  and  the  altitude 
of  the  top  of  the  major  hydrogeologic  units  pene- 
trated by  the  well.  A  computer  program  is  includ- 
ed that  allows  retrieval  of  selected  types  of  data 
for  all  of,  or  any  local  area  of,  Long  Island.  These 
data  retrievals  are  a  valuable  aid  to  the  construc- 
tion of  hydrogeologic  surface  maps.  (USGS) 
W90-02862 


HYDROGEOLOGY  OF  THE  SOUTHWESTERN 
PART    OF    THE    TOWN    OF    HEMPSTEAD, 
NASSAU  COUNTY,  NEW  YORK. 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  K.  Krulikas. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  85-4288, 
1989.  16p,  3  fig,  3  tab,  21  ref. 

Descriptors:  *Geohydrology,  *New  York, 
'Groundwater  resources,  Geologic  units,  Ground- 
water level,  Subsurface  mapping. 

The  groundwater  resources  of  the  southwestern 
part  of  the  Town  of  Hempstead  in  Nassau  County, 
NY  were  investigated  in  1984.  The  area  studied 
encompasses  85  sq  mi,  or  68%  of  the  town's  125-sq 
mi  area.  The  groundwater  reservoir  underlying  the 
area  consists  of  unconsolidated  gravel,  sand,  silt, 
and  clay  of  Holocene,  Pleistocene,  and  Late  Creta- 
ceous age  that  have  been  divided  into  eight  geo- 
logic units.  The  maximum  total  thickness  of  the 
unconsolidated  deposits  is  about  1,500  ft.  Precipita- 
tion is  the  sole  source  of  groundwater  recharge  in 
the  area.  The  average  annual  precipitation,  as  re- 
corded at  Valley  Stream  during  1927-83,  was  42.62 
in.  The  water  table  altitude  in  the  1980's  has  recov- 
ered and  equalled  or  exceeded  that  before  the 
regional  drought  of  1962-66.  The  potentiometric 
surfaces  in  the  Magothy  and  Lloyd  aquifers  are 
still  somewhat  below  those  before  the  drought  but 
are  recovering  throughout  most  of  the  area.  The 
report  presents  10  maps  showing  the  surface  alti- 
tude of  the  geologic  units  as  well  as  the  potentio- 
metric altitudes  of  the  three  major  aquifers.  Also 
included  are  six  geologic  sections,  four  hydro- 
graphs,  and  several  graphs  presenting  the  data  that 
was  collected.  (USGS) 
W90-02863 


HYDROGEOLOGY. 

Geological  Society  of  North  America,  Boulder, 
Colorado.  1988.  The  Geology  of  North  America: 
Vol.  0-2.  Edited  by  William  Back,  Joseph  S.  Ro- 
senshein  and  Paul  R.  Seaber.  542p. 

Descriptors:  'Aquifer  characteristics,  'North 
America,  'Groundwater  movement,  'Geohydro- 
logy,  'Geohydrologic  units,  Geohydrologic 
boundaries,  Physiographic  provinces,  Geologic 
units,  Aquifer  systems,  Geomorphology,  Stratigra- 
phy, Structural  geology,  Geologic  history,  Re- 
search priorities,  Comparison  studies. 

A  collective  effort  of  members  of  the  Hydrogeo- 
logy Division  of  the  Geological  Society  of  Amer- 
ica was  compiled  in  one  volume  to  address  the 
relation  of  groundwater  to  geology.  A  synthesis  of 
current  hydrogeologic  understanding  is  merged 
with  principles  and  processes  from  other  sub-disci- 
plines of  geology  to  demonstrate  hydrogeologic 
principles,  concepts,  and  processes  that  control  the 
occurrence,  movement,  storage,  and  chemical 
character  of  groundwater.  One  goal  of  this  publi- 
cation is  to  identify,  clarify,  and  describe  systemati- 
cally the  basic  relation  of  hydrogeology  to  other 
sub-disciplines  such  as  geomorphology,  stratigra- 
phy, structure,  and  historical  geology;  one  prime 


purpose  is  communication  and  stimulation  of  geo- 
logically-oriented research,  creative  exploration 
and  management  of  groundwater  resources,  and 
advances  in  knowledge  of  regional  and  compara- 
tive hydrogeology  in  North  America.  The  first 
section  introduces  an  historical  perspective  and  the 
terminology  of  hydrostratigraphic  units;  the 
second  section  is  composed  of  a  series  of  articles, 
each  dedicated  to  one  of  28  specific  hydrogeologic 
regions  described  in  North  America;  the  third  sec- 
tion dedicates  each  article  to  an  aspect  of  compara- 
tive hydrology  (characteristics  of  specific  geologic 
classifications);  the  fourth  section  contains  eight 
articles  describing  different  groundwater  and  geo- 
logic processes;  the  fifth  and  final  section  presents 
a  brief  outline  for  the  future.  (See  W90-02867  thru 
W90-02914)(Fish-PTT) 
W90-02866 


HISTORICAL  PERSPECTIVE. 

Geological  Survey,  Reston,  VA. 

G.  Meyer,  G.  Davis,  and  P.  E.  LaMoreaux. 

IN:    Hydrogeology    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  1-8   3 

fig,  65  ref. 

Descriptors:  'Geohydrology,  'Geology,  'Hydrol- 
ogy, 'Groundwater  movement,  'Aquifer  systems, 
'Water  chemistry,  Aquifers,  Groundwater  poten- 
tial, Irrigation,  Engineering  geology,  Interagency 
cooperation,  Governmental  interrelations,  Chemi- 
cal properties,  Hydrodynamics,  Mineralogy,  Iso- 
topic  tracers,  Groundwater,  Mass  transfer,  Oxida- 
tion-reduction potential,  Canada,  Mexico,  North 
America. 

Modern  hydrogeology  is  based  upon  evolution  of 
concepts,  principles,  and  knowledge  of  physical 
basic  processes.  Hydrogeology  is  a  young  science, 
an  offspring  of  geology  and  hydrology,  identified 
for  the  most  pan  only  during  the  past  100  years. 
Early  North  American  hydrogeology  arose  with 
pragmatic  groundwater  exploration  mainly  for  irri- 
gation water  supply  in  the  western  United  States. 
Investigations  in  the  populated  areas  of  the  East 
focused  on  the  engineering  aspects  of  localized 
water  development.  Cooperation  among  local, 
state,  and  federal  water  agencies  in  the  United 
States,  and  among  equivalent  jurisdictions  in 
Canada  and  Mexico,  accelerated  description  of  the 
groundwater  systems  of  the  continent.  Chemical 
hydrogeology  is  a  younger  arm  of  the  groundwat- 
er science,  arising  in  the  twentieth  century  after 
the  basic  geologic  and  hydrodynamic  elements 
were  in  place.  Primary  chemical  reactions  and 
their  controls  on  the  chemical  nature  of  ground- 
water, the  concept  of  mineral  equilibria,  and  oxida- 
tion-reduction reactions  were  identified  by  the 
1950s.  By  the  end  of  the  decade,  the  important  role 
of  mass  balance,  mass  transfer,  mineral  equilibria, 
and  kinetics  in  groundwater  chemical  systems 
were  identified  and  in  use.  With  the  advent  of  the 
nuclear  age,  hydrogeologists  developed  the  use  of 
environmental  isotopes  for  investigating  the  occur- 
rence and  movement  of  groundwater.  Methods  of 
investigation  and  problem-solving  developed  along 
with  the  science;  the  origins  of  modern  methods  of 
regional  hydrogeologic  investigation  are  an  impor- 
tant element  of  the  growth  of  hydrogeology.  (See 
also  W90-02866)  (Fish-PTT) 
W90-02867 


HYDROSTRATIGRAPHIC  UNITS. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
P.  R.  Seaber. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  9-14. 
38  ref. 

Descriptors:  'Hydrostratigraphy,  'Aquifer  sys- 
tems, 'Stratigraphy,  'Classification,  'Geohydro- 
logy, 'Geohydrologic  units,  'Geologic  units,  Geo- 
logic mapping,  Hydrologic  maps,  Geohydrologic 
boundaries,  Groundwater. 

The  scientific  classification  and  nomenclature  of 
hydrostratigraphic  units  closely  parallels  that  of 
other  rock  units.  Presently,  there  are  no  available 
categories  in  any  major  codes  of  stratigraphic  no- 
menclature that  can  adequately  accommodate  hy- 
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drostratigraphic  units.  The  question  remains  open 
with  many  hydrogeologists  as  to  whether  interstic- 
es need  to  be  a  formally  recognized  mappable 
criterion,  and  more  important,  whether  hydrostra- 
tigraphic  mapping  criteria  and  nomenclature  can 
or  need  be  included  in  the  North  American  Strati- 
graphic  Code  or  in  the  revised  International  Strati- 
graphic  Guide.  Hydrogeologic  terminology  is 
presently  not  uniform  or  consistent.  Any  terminol- 
ogy set  forth  should  be  applicable  to  all  earth 
materials  and  all  disciplines.  This  would  assure 
consistent  and  uniform  usage  in  classification,  map- 
ping, and  terminology  of  hydrostratigraphic  units, 
at  least  among  geologists  and  hydrogeologists.  (See 
also  W90-02866)  (Fish-PTT) 
W90-02868 


HYDROGEOLOGIC  SETTING   OF  REGIONS. 

Geological  Survey,  Raleigh,  NC. 

R.  C.  Heath. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  15-23. 

3  fig,  2  tab,  5  ref. 

Descriptors:  *Geohydrology,  *Geohydrologic 
units,  'Groundwater,  "Aquifer  systems,  *North 
America,  Aquifer  characteristics,  Rock  properties, 
Water-carrying  capacity,  Structural  geology,  Soil 
porosity,  Mineralogy,  Solubility,  Hydraulic  prop- 
erties. 

Groundwater  occurs  in  the  openings  in  the  rocks 
that  form  the  North  American  continent.  It  is 
useful  in  hydrogeology  to  classify  openings  in 
rocks  on  the  basis  of  origin.  The  major  rock  units 
of  the  groundwater  system  can  be  differentiated 
primarily  on  the  basis  of  their  water-bearing  char- 
acteristics-that  is,  on  the  nature  and  other  aspects 
of  their  openings.  An  important  factor,  in  addition 
to  geologic  structure  and  texture,  that  affects  the 
volume  and  hydraulic  characteristics  of  openings  is 
mineral  composition,  primarily  of  importance  be- 
cause of  its  effect  on  rock  solubility.  For  the  pur- 
pose of  delineating  the  groundwater  regions,  geo- 
logic features  need  to  be  restated  in  terms  of  hy- 
drogeologic features.  North  America  is  divided 
into  28  groundwater  regions.  A  brief  description 
with  specific  hydrogeological  situations  and  ranges 
in  the  hydraulic  characteristics  of  the  dominant 
aquifers  is  tabulated  for  each  of  the  28  regions. 
(See  also  W9O-02866)  (Fish-PTT) 
W90-02869 


REGION  1,  WESTERN  MOUNTAIN  RANGES. 

Geological  Survey,  East  Wenatchee,  WA. 

B.  L.  Foxworthy,  D.  L.  Hanneman,  D.  L.  Coffin, 

and  E.  C.  Halstead. 

IN:    Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  25-35. 

2  fig,  1  tab,  29  ref. 

Descriptors:  "Western  Mountain  Ranges,  *North 
America,  *Geohydrology,  "Groundwater,  "Moun- 
tains, Elevation,  Altitude,  Geologic  control,  To- 
pography, Slopes,  Physiographic  provinces,  Meta- 
morphic  rocks,  Igneous  rocks,  Sedimentary  rocks, 
Geologic  fractures,  Groundwater  reservoirs,  Val- 
leys, Climates,  Groundwater  potential,  Population 
density,  Water  quality. 

The  Western  Mountain  Ranges  region  owing  to  its 
areal  extent  and  large  range  in  altitude  and  latitude, 
includes  perhaps  the  greatest  diversity  of  geologic 
conditions  and  processes  of  all  the  regions  of 
North  America.  Consequently,  groundwater  con- 
ditions also  are  highly  varied.  The  region  includes 
15  subregions:  12  are  mountainous  and  three  are 
intermontane  and  lowland  subregions.  Although 
the  regional  boundaries  are  based  mainly  on  topo- 
graphic breaks  in  slope,  at  places  they  represent 
compromises  between  lithologic  and  physiogra- 
phic boundaries.  Geologic  conditions  and  process- 
es, in  the  broadest  sense,  control  virtually  all  as- 
pects of  the  occurrence  of  groundwater  in  the 
region.  The  Western  Mountain  Ranges  region  con- 
sists largely  of  consolidated  igneous,  metamorphic, 
and  sedimentary  rocks.  Virtually  the  entire  region 
has  been  subjected  to  intense  folding  and  faulting. 
The  most  accessible  productive  groundwater  reser- 
voirs in  the  region  are  unconsolidated  clastic  de- 
posits that   underlie  floors  of  valleys  and  other 


lowlands.  The  most  obvious  effect  of  the  climate 
(ranging  from  semiarid  to  very  wet)  on  ground- 
water is  the  availability  of  recharge.  These  climatic 
conditions  may  be  grouped  as  three  different 
mountain  zones:  upper,  middle,  and  lower.  In  gen- 
eral, the  pattern  of  groundwater  development  and 
use  closely  reflects  the  population  distribution. 
Most  reported  problems  involve  deteriorating 
water  quality.  (See  also  W90-02866)  (Fish-PTT) 
W90-02870 


REGION  2,  COLUMBIA  LAVA  PLATEAU. 

Geological  Survey,  Boise,  ID. 

G.  F.  Lindholm,  and  J.  J.  Vaccaro. 

IN:   Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  37-50. 

5  fig,  1  tab,  40  ref. 

Descriptors:  "Groundwater  movement,  "Lava 
flows,  "Columbia  Lava  Plateau,  "Geohydrology, 
"Geohydrologic  units,  Geologic  units,  Geohydro- 
logic boundaries,  Hydraulic  conductivity,  Trans- 
missivity,  Storage  coefficient,  Geochemistry,  Cli- 
mates, Well  yield,  Arid  climates,  Semiarid  cli- 
mates, Basalts,  Rhyolites,  Sedimentary  rocks, 
Water  quality,  California,  Washington,  Oregon, 
Idaho,  Nevada. 

The  Columbia  Lava  Plateau  in  northern  California, 
eastern  Washington  and  Oregon,  southern  Idaho, 
and  northern  Nevada  is  drained  by  the  Columbia 
River  and  its  tributaries.  Much  of  the  Columbia 
Lava  Plateau  has  an  arid  to  semiarid  climate.  Two 
major  basalt  units,  the  Columbia  River  Basalt 
Group  and  the  Snake  River  Group,  crop  out  or  are 
at  shallow  depth  in  nearly  half  of  the  Columbia 
Lava  Plateau.  Various  basaltic,  rhyolitic,  and  sedi- 
mentary rock  units  underlie  the  remainder  of  the 
plateau.  Volcanic  rocks,  particularly  basalt,  store 
and  yield  large  quantities  of  good-quality  water. 
The  geologic,  hydrogeologic  (hydraulic  conduc- 
tivity, transmissivity,  storage  coefficient,  and  well 
yield),  and  geochemical  properties  of  major  rock 
units  underlying  the  Columbia  Lava  Plateau  have 
been  summarized.  (See  also  W90-02866)  (Fish- 
PTT) 
W90-02871 


REGION  3,  COLORADO  PLATEAU  AND  WYO- 
MING BASIN. 

Wright  Water  Engineers,  Inc.,  Denver,  CO. 

O.  J.  Taylor,  and  J.  W.  Hood. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  51-58. 

7  fig,  15  ref. 

Descriptors:  "Colorado  Plateau,  "Aquifers,  "Geo- 
hydrology, "Hydrologic  systems,  "Geologic  units, 
Climates,  Geohydrologic  boundaries,  Sedimentary 
rocks,  Paleozoic  era,  Mesozoic  era,  Cenozoic  era, 
Limestone,  Dolomite,  Sandstones,  Shales,  Confin- 
ing beds,  Aquicludes,  Groundwater  movement, 
Geologic  control,  Erosion,  Tectonics,  Basins, 
Groundwater  recharge,  Colorado,  Wyoming, 
Utah,  New  Mexico,  Arizona. 

The  Colorado  Plateau  and  Wyoming  Basin  include 
parts  of  Wyoming,  Utah,  Colorado,  New  Mexico, 
and  Arizona.  Rock  types  and  their  hydrologic 
characteristics  are  diverse.  Consolidated  sedimen- 
tary rocks  of  Paleozoic,  Mesozoic,  and  Cenozoic 
age  attain  a  maximum  thickness  of  more  than  6,000 
meters.  Limestone,  dolomite,  sandstone,  and  shale 
beds  include  major  aquifers  in  some  areas;  lime- 
stone, dolomite,  shale,  and  evaporite  deposits  are 
common  confining  layers.  Broad  features  of  most 
groundwater  flow  systems  are  controlled  by  geo- 
logic structure,  climate,  and  erosion.  Repeated  tec- 
tonic activity  has  deformed  the  region  into  numer- 
ous basins  and  uplifts.  Because  of  these  structures, 
aquifers  that  are  stratigraphically  low  in  the  geo- 
logic section  and  at  great  depth  in  basins  are  ex- 
posed in  or  near  uplifted  areas.  Exposed  aquifers 
are  recharged  by  snow  and  rain  in  mountainous 
uplifted  areas.  (See  also  W90-02866)  (Fish-PTT) 
W90-02872 


REGION  4,  CENTRAL  VALLEY  AND  PACIFIC 
COAST  RANGES. 

Geological  Survey,  Santa  Rosa,  CA. 


Groundwater — Group  2F 

C.  D.  Farrar,  and  G.  L.  Bertoldi. 
IN:   Hydrogeology.    The   Geological    Society   of 
North  America,  Boulder,  Colorado.  1988.  p  59-67. 
4  fig,  28  ref. 

Descriptors:  "Central  Valley,  "Coast  Ranges, 
"Geohydrology,  "Geohydrologic  units,  "Califor- 
nia, "Groundwater  basins,  "Hydrologic  systems, 
Geohydrologic  boundaries,  Hydraulic  conductivi- 
ty, Geologic  time,  Geologic  control,  Deformation, 
Geologic  history,  Hydraulic  properties,  Alluvium, 
Valleys,  Mountains,  Fracture  permeability,  Avail- 
able water,  Sediments,  Aquifer  characteristics, 
Subsidence. 

The  Central  Valley  and  Coast  Ranges  of  California 
include  two  distinctly  different  geologically  and 
hydrologically  separated  subregions,  evolved  geo- 
logically from  the  same  large-scale  processes 
acting  on  the  continental  margin  of  western  North 
America  during  middle  Mesozoic  through  Cenozo- 
ic time.  Deformation  during  Cenozoic  time  has 
been  minimal  in  the  Central  Valley  relative  to  that 
in  the  Coast  Ranges.  The  Central  Valley  is  virtual- 
ly one  large  groundwater  basin  with  hydraulic 
continuity  throughout.  In  contrast,  extensive  post- 
Jurassic  faulting  in  the  Coast  Ranges  has  broken 
the  subregion  into  numerous  small  alluvium-filled 
valleys  hydrologically  separate  from  one  another. 
Groundwater  in  the  mountainous  parts  of  the 
Coast  Ranges  is  contained  primarily  in  fractured 
rocks,  and  the  availability  of  water  is  greatly  re- 
stricted; areally  extensive,  productive  aquifers  are 
found  within  the  sedimentary  fill  of  the  larger 
valleys.  Groundwater  withdrawal  from  Central 
Valley  aquifers  has  been  the  cause  of  extensive 
land  subsidence.  Adverse  impacts  caused  by 
groundwater  withdrawals  are  controlled  by  lithol- 
ogy  and  geologic  structures  within  the  region.  (See 
also  W90-02866)  (Fish-PTT) 
W90-02873 


REGION  5,  GREAT  BASIN. 

Mifflin  and  Associates,  Inc.,  Las  Vegas,  NV. 
M.  D.  Mifflin. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  69-78. 
8  fig,  20  ref. 

Descriptors:  "Great  Basin,  "Groundwater  move- 
ment, "Geohydrology,  "Geohydrologic  units, 
Geologic  units,  Geohydrologic  boundaries,  Hy- 
drography, Basins,  Arid  climates,  Mountains,  Geo- 
logic control,  Altitude,  Rainfall  impact,  Geologic 
fractures,  Air  circulation,  Surface  drainage,  Paleo- 
hydrology,  Groundwater  recharge,  Discharge  ca- 
pacity, Carbonate  rocks. 

The  Great  Basin  is  a  hydrographically  defined 
region  of  the  southwestern  United  States.  Its  hy- 
drogeology is  unique  owing  to  a  combination  of 
basin-and-range  structure,  arid  climates,  and  interi- 
or drainage.  A.  repetitious  pattern  of  north-trend- 
ing mountain  ranges  and  intermontane  structural 
basins  establishes  the  geologic  control  of  the 
region.  Climates  are  generally  a  function  of  alti- 
tude and,  to  a  lesser  extent,  latitude  and  rain 
shadow  effects.  The  dominant  factors  in  creating 
the  special  hydrogeologic  conditions  common  to 
the  region  are:  extensional  faulting,  regional  pat- 
terns of  atmospheric  circulation,  surface  drainage, 
and  paleohydrology.  Marked  variations  can  be 
seen  in  sizes  of  the  groundwater  flow  systems,  and 
the  relative  distances  between  recharge  areas  and 
the  terminal  discharge  areas  within  multitudes  of 
arid  bolsons.  Areas  with  interbasin-flow  configura- 
tions are  the  most  common  in  the  carbonate  rock 
province.  (See  also  W90-02866)  (Fish-PTT) 
W90-02874 


REGION  6,  COASTAL  ALLUVIAL  BASINS. 

W.  F.  Hardt. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  79-80. 
1  fig,  1  ref. 

Descriptors:  "Coastal  Alluvial  Basins,  "Alluvial 
aquifers,  "Geohydrology,  "Geohydrologic  units, 
"Groundwater  movement,  "California,  "Mexico, 
Geologic  units,  Geohydrologic  boundaries,  Igne- 
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ous  rocks,  Sedimentary  rocks,  Metamorphic  rocks, 
Geologic  fractures,  Mountains,  Alluvia)  deposits, 
Geologic  time,  Climates,  Topography,  Ground- 
water barriers,  Pumping. 

The  coastal  basins  of  southern  California  and  adja- 
cent parts  of  Mexico  are  characteristics  by  irregu- 
larly-shaped mountains  adjacent  to  and  surround- 
ing sediment-filled  basins.  The  geology  of  this 
region  is  exceedingly  complex,  compounded  by  the 
presence  of  many  fault  systems.  Hydrologically, 
the  area  is  less  complex,  with  most  of  the  ground- 
water occurring  in  alluvial  basins  of  Pliocene, 
Pleistocene,  and  Holocene  age.  The  mountains 
consist  of  consolidated  sediments  and  igneous,  me- 
tasedimentary,  and  metavolcanic  rocks.  Compara- 
tively little  groundwater  occurs  in  these  rocks. 
Topography  is  an  important  factor  in  controlling 
the  presence  and  movement  of  groundwater. 
Faults  in  the  alluvial  basins  act  as  barriers  to 
groundwater  movement  and  can  have  major  ef- 
fects on  pumping  patterns  in  highly  developed 
basins,  whereas  faults  in  the  mountains  have  less 
hydrologic  influence.  (See  also  W90-02866)  (Fish- 
PTT) 
W90-02875 


REGION  7,  CENTRAL  ALLUVIAL  BASINS. 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02876 


REGION  8,  SIERRA  MADRE  OCCIDENTAL. 

Comision  Federal  de  Electricidad,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-02877 


REGION  9,  SIERRA  MADRE  ORIENTAL. 

J.  M.  Lesser,  and  G.  Lesser. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  89-92. 
4  fig,  3  ref. 

Descriptors:  *Sierra  Madre  Oriental,  'Groundwat- 
er  movement,  *Mexico,  'Geohydrology,  'Geohy- 
drologic  units,  Geologic  units,  Geologic  control, 
Structural  geology,  Carbonate  rocks,  Sinks,  Meso- 
zoic  era,  Coastal  plains,  Precambrian  era,  Arid 
climates,  Semiarid  climates,  Humid  climates,  Lime- 
stone, Permeability,  Porosity,  Flow  discharge, 
Confined  aquifers,  Sediments,  Potable  water,  Allu- 
vial aquifers,  Rainfall  infiltration. 

The  infiltration,  circulation,  and  occurrence  of 
groundwater  in  the  Sierra  Madre  Oriental  in 
Mexico  is  directly  influenced  by  the  lithology  and 
structure  of  the  rocks.  This  region  is  composed 
primarily  of  a  series  of  folded  calcareous  rocks  of 
Mesozoic  age  that  have  a  general  northwest  to 
southeast  orientation.  The  region  is  characterized 
by  arid  and  semiarid  zones,  except  in  its  eastern 
portion;  there  it  joins  with  the  Gulf  Coastal  Plain, 
and  the  climate  is  transitional  to  humid  tropical. 
The  region  is  divided  into  three  subregions,  the 
north,  central,  and  south,  respectively,  which  are 
designated:  Sierra  del  Burro,  Cuenca  de  Ojinaga- 
Monclova-La  Paila  Basin,  and  Sierra  Torreon- 
Monterrey-Tamazunchale.  The  Sierra  del  Burro 
subregion  is  an  extensive  uplift  of  limestones  con- 
taining five  different  hydrologic  zones,  differentiat- 
ed on  the  basis  of  geochemistry,  containing  con- 
fined aquifers.  The  Cuenca  Ojinaga-La  Paila  subre- 
gion is  underlain  by  calcareous  rocks  folded  into  a 
series  of  anticlines  that  form  sierras,  with  two 
types  of  aquifers  (those  in  sedimentary  fill  and 
those  in  limestones).  Potable  water  occurs  in  the 
shallow  limestones.  A  series  of  continuous  folds  in 
carbonate  rocks  have  formed  the  Sierra  Madre 
Oriental  chain,  containing  spectacular  canyons 
with  vertical  walls  exposing  outcrops  of  rocks 
ranging  in  age  from  Precambrian  to  Quaternary. 
Alluvial  materials  form  aquifers  in  the  Torreon 
subregion;  the  steeply-dipping  flanks  of  exposed 
anticlines  provides  rainfall  infiltration  in  the  highly 
porous  bedding  of  the  Monterrey  subregion; 
highly    permeable   carbonates   provide    numerous 

>lc,  lateral  flow  and  spring  discharges  in  the 
Tamazunchale  subregion.  (See  also  W90-02866) 
(FUh  PTT) 

..'.878 


REGION  10,  FAJA  VOLCANICA  TRANSMKXI- 
CANO. 

Secretaria  de  Agricultura  y  Recursos  Hidraulicos, 
Mexico  City.  Subdireccion  Geohidrologia. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-02879 


REGION  11,  SIERRA  MADRE  DEL  SUR. 

R.  R  Palacio. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  99- 
100.  1  fig. 

Descriptors:  *Geohydrology,  'Geohydrologic 
units,  *Karst  hydrology,  'Groundwater  move- 
ment, *Sierra  Madre  del  Sur,  Geologic  units,  Geo- 
logic control,  Mountains,  Metamorphic  rocks, 
Geologic  time,  Paleozoic  era,  Rainfall,  Permeabil- 
ity, Dolomite,  Sand,  Shales,  Silt,  North  America, 
Water  resources  development,  Surface  water,  Res- 
ervoir storage,  Drainage  area,  Subsurface  water, 
Runoff,  Tectonics,  Mexico. 

The  Sierra  Madre  del  Sur  is  a  mountainous  chain 
in  southern  Mexico  composed  primarily  of  a  base- 
ment of  metamorphic  rocks  that  were  displaced 
during  Jurassic  time  and  a  batholith  that  consti- 
tutes the  Oaxaca  Massif  and  the  Sierra  Madre  de 
Chiapas.  This  area  also  is  underlain  by  other  imper- 
meable formations  composed  of  dolomite,  recrys- 
tallized  limestone,  and  red  beds  composed  of  shale, 
sand,  and  silt  of  Paleozoic,  Triassic,  and  Jurassic 
age.  This  region  has  the  greatest  rainfall  in  North 
America.  Groundwater  resources  are  quite  limited 
in  this  province,  but  the  sites  for  surface  water 
impoundments  and  reservoirs  are  numerous.  The 
drainage  area  of  this  mountainous  region  is  quite 
complex  because  of  the  wide  range  in  permeability 
of  the  rocks  and  the  numerous  tectonic  structures. 
All  of  the  water  eventually  drains  into  the  major 
rivers,  either  as  overland  runoff  or  subsurface 
flow.  The  Pacific  coastal  Plain  is  a  narrow  strip,  10 
to  25  miles  wide,  parallel  to  both  the  mountains 
and  the  Pacific  Ocean.  The  Gulf  Coastal  Plain  is  a 
swampy  area  composed  of  fine-grained  sediments 
with  low  potential  for  groundwater  occurrence. 
The  mountains  are  formed  primarily  by  Cretaceous 
limestone  and  dolomite,  which  are  highly  karsti- 
fied.  Commonly  the  streams  are  lost  into  limestone 
cavities  and  reappear  as  springs  that  form  magnifi- 
cent waterfalls  down  the  ridges.  Groundwater  is 
produced  only  in  the  recharge  areas  because  the 
excessive  subsurface  drainage  in  other  areas  causes 
the  water  table  to  be  extremely  deep.  (See  also 
W90-02866)  (Fish-PTT) 
W90-02880 


REGION  12,  PRECAMBRIAN  SHIELD. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 

R.  N.  Farvolden,  O.  Pfannkuch,  R.  Pearson,  and  P. 

Fritz. 

IN:   Hydrogeology.   The   Geological   Society   of 

North  America,  Boulder,  Colorado.  1988.  p  101- 

114.  10  fig,  64  ref. 

Descriptors:  'Precambrian  Shield  Region,  'North 
America,  'Groundwater  movement,  'Geohydro- 
logy,  'Geohydrologic  units,  'Precambrian  era, 
Geologic  control,  Geohydrologic  boundaries, 
Geochemistry,  Humid  climates,  Petrology,  Physio- 
graphic provinces,  Structural  geology,  Metamor- 
phic rocks,  Igneous  rocks,  Sedimentary  rocks, 
Fracture  permeability,  Surface  water,  Water  qual- 
ity, Lakes,  Canada. 

The  Precambrian  Shield  represents  the  largest  pe- 
trologically  homogeneous  and  contiguous  prov- 
ince of  the  North  American  continent.  Crystalline 
metamorphic  rocks  underlie  most  of  the  Shield, 
and  structural  provinces  are  defined  on  the  basis  of 
age,  lithology,  and  structural  features.  In  places, 
relatively  unmetamorphosed  igneous  rocks  or  in- 
durated sedimentary  rocks  are  predominant,  but  all 
have  more  or  less  the  same  hydrogeologic  charac- 
teristics in  that  fractures  control  the  occurrence 
and  flow  of  groundwater.  The  climate  can  be 
classified  as  humid  continental.  Groundwater  oc- 
currence on  the  Precambrian  Shield  has  not  been 
studied  except  in  a  general  way  because  the  region 
is  sparsely  populated  and  bountifully  endowed 
with   surface   water   of  good   quality.    No   major 


groundwater  withdrawals  from  the  bedrock  are 
made.  Numerous  lakes  and  extensive  wetlands  are 
the  most  striking  hydrographic  features  of  many 
parts  of  the  Shield.  Surface  waters  and  shallow 
groundwaters  of  the  Canadian  Shield  region  are 
generally  very  low  in  dissolved  constituents  (See 
also  W90-02866)  (Fish-PTT) 
W90-O2881 


REGION  13,  WESTERN  GLACIATED  PLAINS. 

Environment  Canada,  Ottawa  (Ontario). 
D.  H.  Lennox,  H.  Maathuis,  and  D  Pederson. 
IN:   Hydrogeology.   The   Geological   Society   of 
North  America,  Boulder,  Colorado.  1988.  p  115- 
128.  6  fig,  75  ref. 

Descriptors:  'Geohydrology,  'Geohydrologic 
units,  'Glaciohydrology,  Aquifers,  'Western  Gla- 
ciated Plains  Region,  Geologic  units,  Geologic 
control,  Groundwater  movement,  Geohydrologic 
boundaries,  Surface  flow,  Paleozoic  Era,  Carbon- 
ate rocks,  Sediments,  Glacial  sediments,  Canada. 

The  Western  Glaciated  Plains  region  occupies  an 
area  in  southern  Canada  and  the  northern  United 
States.  The  region  is  both  areally  extensive  and 
geologically  diverse.  Hydrogeologically,  it  pro- 
vides the  setting  for  a  complex  network  of  shallow, 
intermediate,  and  deep  groundwater  flow  systems, 
which  extend  throughout  the  region  from  the  land 
surface  to  the  Precambrian  basement.  Three  major 
generic  groups  of  aquifers  are  identified  on  the 
basis  of  their  geological  setting.  (1)  The  first  group 
is  found  where  Paleozoic  carbonate  rocks  are  near 
enough  to  the  surface  to  serve  as  aquifers.  Local 
recharge  through  overlying  tills  and  fluvial  depos- 
its appears  to  be  the  predominant  origin  of  ground- 
water in  the  upper  zone  of  the  Winnipeg  carbonate 
aquifer.  The  primary  importance  of  the  Madison 
aquifer  is  as  a  source  of  recharge  to  overlying 
aquifers  in  Cretaceous  sandstones;  intergranular 
permeabilities  of  the  individual  rock  types  within 
the  Madison  aquifer  are  insignificant  as  compared 
with  the  permeabilities  due  to  fracturing,  breccia- 
tion,  or  karst  development.  (2)  The  second  group  is 
contained  in  vast  wedges  of  clastic  continental 
sediment.  The  Dakota  aquifer  has  been  generally 
considered  to  be  the  type  example  of  a  clastic 
artesian  system;  this  formation  is  mostly  continen- 
tal in  origin  and  consists  of  coastal-plain,  fluvial, 
and  flood-plain  sediments  deposited  as  Cretaceous 
shorelines.  The  Judith  River  formation  of  Alberta, 
Saskatchewan,  and  Montana,  is  typical  of  the  re- 
gionally-extensive clastic  wedges  of  Late  Creta- 
ceous and  Early  Tertiary  age  that  form  important 
aquifers  in  the  western  part  of  the  region;  the  Late 
Cretaceous  Fox  Hills  and  Hell  Creek  formations 
and  the  Early  Tertiary  Fort  Union  formation  and 
their  equivalents  form  a  continuous  geological  se- 
quence in  Montana,  Alberta,  Saskatchewan,  North 
Dakota,  South  Dakota,  and  Wyoming.  (3)  The 
third  grouping  includes  aquifers  that  are  found  in 
the  glacial  sediments.  The  complex  glacial  and 
interglacial  history  of  the  Western  Glaciated  Plains 
region  has  resulted  in  a  distribution  of  surficial 
sand  and  gravel  deposits  that  seems  to  some  degree 
unpredictable;  at  the  end  of  the  Pleistocene,  the 
alluvial  deposits  at  the  base  of  the  preglacial  and 
interglacial  valleys  were  overlain  with  glacial  drift, 
which  generally  tended  to  fill  in  the  valleys  and  to 
obscure  or  conceal  the  earlier  drainage  networks. 
(See  also  W90-02866)  (Fish-PTT) 
W90-02882 


REGION  14,  CENTRAL  GLACIATED  PLAINS. 

Indiana  Univ.,   Bloomington.   Dept.   of  Geology. 
N.  C.  Krothe,  and  J.  P.  Kempton. 
IN:    Hydrogeology.    The   Geological    Society  of 
North  America,  Boulder,  Colorado.  1988.  p  129- 
132.  1  fig,  32  ref. 

Descriptors:  'Central  Glaciated  Plains,  'Geohy- 
drology, 'Geohydrologic  units,  'Glaciohydro- 
logy, 'Aquifers,  'Glacial  aquifers,  Sand  aquifers, 
Glacial  drift,  Bedrock,  Sedimentary  rocks,  Geo- 
logic units,  Geologic  control,  Groundwater  move- 
ment, Geohydrologic  boundaries,  Geochemistry, 
Mineralogy. 
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The  glaciated  terrain  of  the  north-central  United 
States  constitutes  one  of  the  most  significant 
groundwater  regions  of  North  America.  Extensive 
sand  and  gravel  aquifers  occur  within  the  glacial 
drift;  the  underlying  bedrock  also  contains  exten- 
sive aquifer  systems.  The  hydrogeologic  settings 
that  occur  throughout  the  Central  Glaciated  Plains 
Region  include  areas  of  both  thin  and  thick  drift 
over  sedimentary  bedrock.  Chemical  evolution  of 
the  groundwater  in  this  area  is  complicated  by 
numerous  geochemical  processes,  groundwater 
withdrawal,  and  Pleistocene  glaciation.  The  chem- 
istry of  groundwater  contained  in  glacial  deposits 
is  variable  and  depends  on  the  mineralogy  of  the 
materials  derived  from  glacial  erosion  of  preexist- 
ing bedrock  and  unconsolidated  deposits.  (See  also 
W90-02866)  (Fish-PTT) 
W90-02883 


REGION  15,  ST.  LAWRENCE  LOWLAND. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

R.  N.  Farvolden,  and  J.  A.  Cherry. 

IN:   Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  133- 

140.  4  fig,  24  ref. 

Descriptors:  *St  Lawrence  Lowland,  *Surface- 
groundwater  relations,  *Canada,  *Geohydrology, 
•Geohydrologic  units,  Geologic  units,  Geologic 
control,  Groundwater  movement,  Topography, 
Geohydrologic  boundaries,  Geochemistry,  Humid 
climates,  Paleozoic  era,  Sedimentary  rocks,  Glacia- 
tion, Alluvial  aquifers,  Clays,  Aquitards,  Water 
resources  development,  Water  yield,  Precipitation, 
Base  flow,  Streamflow,  Runoff,  Potable  water, 
Great  Lakes. 

The  St.  Lawrence  Lowlands  region  in  the  south- 
ern part  of  Canada  encompasses  the  southern  tip  of 
the  province  of  Ontario  to  the  St.  Lawrence  River. 
The  climate  is  a  humid  continental  type  with  warm 
summers  and  cold  winters.  Relatively  undeformed 
Paleozoic  sedimentary  rocks  from  Cambrian  to 
Mississippian  age  overlie  the  Precambrian  base- 
ment, and  the  local  topography  is  dominated  by 
the  effects  of  Pleistocene  Wisconsin  glaciation. 
Some  good  river-connected  aquifers  occur  in  the 
Quaternary  alluvium  along  streams  and  rivers.  Sur- 
ficial  clay-rich  Quaternary  deposits  exist  in  much 
of  southwestern  Ontario  and  are  important  because 
they  severely  restrict  the  vertical  flow  of  recharge 
water  into  aquifers  and  because  they  usually  have 
desirable  characteristics  for  waste-disposal  sites. 
Regional  surveys  of  water  resources  in  the  St. 
Lawrence  Lowlands  have  shown  that  water  yield 
is  about  50  percent  of  precipitation  and  that 
groundwater  contributions  to  base  flow  make  up 
about  40  percent  of  total  streamflow.  Tritium  and 
Oxygen- 18  have  been  used  to  show  that  even 
storm  runoff  in  headwater  catchments  is  mostly 
groundwater.  Little  evidence  for  regional  ground- 
water flow  has  been  found  anywhere  in  the  St. 
Lawrence  Lowlands,  perhaps  because  most  pota- 
ble groundwater  occurs  at  shallow  depths,  so  data 
are  not  available  for  the  depths  at  which  evidence 
of  regional  flow  might  be  found.  Most  groundwat- 
er reaches  the  Great  Lakes  as  stream  flow  originat- 
ing from  local  groundwater  flow  zones.  The  hy- 
drogeologic conditions  require  careful  consider- 
ation in  any  attempts  to  avoid  contamination  of  the 
lakes  through  groundwater  transport.  (See  also 
W90-O2866)  (Fish-PTT) 
W90-02884 


REGION  16,  CENTRAL  NONGLACIATED 
PLAINS. 

Geological  Survey,  Lawrence,  KS. 

D.  G.  Jorgensen,  J.  Downey,  A.  R.  Dutton,  and  R. 

W.  Maclay. 

IN:   Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  141- 

156.  9  fig,  30  ref. 

Descriptors:  'Geohydrology,  *Geohydrologic 
units,  'Surface-groundwater  relations,  ♦Ground- 
water movement,  *Central  Nonglaciated  Plains, 
Geologic  units,  Geologic  control,  Geohydrologic 
boundaries,  Hydraulic  properties,  Precipitation, 
Evapotranspiration,  Streamflow,  Flow  discharge, 
Aquifers,  Physiographic  provinces,  Altitude,  Flow 
system,  Groundwater  recharge,  Montana,  Texas. 


The  Central  Nonglaciated  Plains  of  North  Amer- 
ica extend  from  Montana  to  the  Balcones  Escarp- 
ment of  central  Texas.  Climate,  especially  precipi- 
tation and  evapotranspiration,  is  widely  recognized 
as  the  dominant  factor  controlling  streamflow, 
which  plays  a  major  role  in  modifying  landforms 
in  the  region.  The  flow  system  of  most  regional 
aquifers  is  controlled  by  altitude  of  recharge  and 
discharge  areas.  The  Central  Nonglaciated  Plains 
have  been  subdivided  into  hydrophysiographic  re- 
gions because  several  regional  groundwater-water 
flow  systems  occur  within  them.  (1)  Northern 
Great  Plains:  All  five  of  the  regional  water-yield- 
ing geohydrologic  units  crop  out  and  receive  some 
recharge  in  the  highland  areas  of  the  Rocky  Moun- 
tains and  around  the  Black  Hills.  (2)  Central  Great 
Plains:  Two  important  regional  geohydrologic 
units  are  present  in  this  region-the  Western  Interi- 
or Plains  aquifer  system  and  the  Great  Plains  aqui- 
fer system.  The  present  water-yielding  characteris- 
tics of  the  rocks  differ  greatly  from  the  characteris- 
tics of  the  original  sediments;  many  of  the  highly- 
permeable  zones  in  the  Western  Interior  Plains 
aquifer  system  are  probably  paleokarsts.  (3)  Ozark 
Plateaus:  This  area  includes  the  St.  Francois 
Mountains,  the  Salem  Plateau,  and  the  Springfield 
Plateau.  The  present  water-yielding  characteristics 
of  the  rocks  in  the  Ozark  Plateaus  are  almost 
entirely  the  result  of  diagenesis  and  weathering 
that  has  taken  place  throughout  geologic  time.  (4) 
Southern  Great  Plains:  The  groundwater  system  of 
this  region  comprises  three  heterogeneous  geohy- 
drologic units:  the  'deep-basin  brine'  aquifer 
system,  the  'evaporite'  aquitard,  and  the  'High 
Plains  aquifer  system'.  In  most  cases,  the  original 
hydraulic  properties  of  rocks  have  been  altered  by 
diagenesis.  (5)  Edwards  Plateau/Llano  Hills/Bal- 
cones  fault  zone:  The  present-day  hydrogeologic 
conditions  of  this  region  reflect  the  various  deposi- 
tional  phases  and  subsequent  diagenesis  in  different 
environments  that  have  taken  place  through  geo- 
logic time.  (See  also  W90-02866)  (Fish-PTT) 
W90-02885 


REGION  17,  HIGH  PLAINS. 

Geological  Survey,  Denver,  CO. 

J.  B.  Weeks,  and  E.  D.  Gutentag. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  157- 

164.  5  fig,  8  ref. 

Descriptors:  *Geohydrology,  *Geohydrologic 
units,  *Aquifers,  'Groundwater  movement, 
•Groundwater  recharge,  *High  Plains,  Geologic 
units,  Geologic  control,  Geohydrologic  bound- 
aries, Specific  yield,  Transmissivity,  Storage  ca- 
pacity, Geochemistry,  Arid  climates,  Agricultural 
watersheds,  Aeolian  deposits,  Sand,  Silt,  Precipita- 
tion, Evaporation,  Flow  discharge,  Fluvial  sedi- 
ments, Bedrock. 

The  High  Plains  region  includes  the  central  United 
States  east  of  the  Rocky  Mountains  in  the  southern 
part  of  the  Great  Plains.  The  High  Plains  aquifer, 
which  underlies  this  region,  is  the  principal  source 
of  water  in  one  of  the  major  agricultural  areas  in 
the  United  States.  Most  of  the  High  Plains  has  a 
middle-latitude,  dry  continental  climate.  The  cli- 
mate is  one  of  abundant  sunshine,  moderate  pre- 
cipitation, frequent  winds,  low  humidity,  and  a 
high  rate  of  evaporation.  Typically,  about  75%  of 
the  precipitation  falls  as  rain.  However,  much  of 
the  rain  results  from  local  thunderstorms.  Persist- 
ent winds  and  high  summer  temperatures  cause 
high  rates  of  evaporation.  Because  evaporative 
demand  greatly  exceeds  precipitation,  recharge  to 
the  High  Plains  aquifer  is  small  except  in  areas  of 
dune  sand  or  sandy  soil.  Consequently,  discharge 
from  the  aquifer  to  streams  is  small,  and  most 
streams  draining  the  High  Plains  are  intermittent. 
Wind-blown  sand  and  silt,  derived  from  the  beds  of 
rivers  that  eroded  the  plains,  were  deposited 
throughout  large  areas  of  the  High  Plains.  The 
aeolian  and  fluvial  sediments  that  compose  the 
aquifer  have  relatively  large  storage  properties. 
The  specific  yield  ranges  from  3  to  35%  and 
averages  about  15%.  Where  salt  dissolution  has 
occurred  under  competent  rocks,  collapse  has 
caused  chaotic  structures  in  the  now  fractured 
rocks.  The  resulting  surface  depressions  or  sink- 
holes have  been  filled  with  fluvial  sediments.  Sink- 
hole formation  and  infilling  has  continued  from 
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Permian  time  to  the  present,  creating  complex  and 
chaotic  sedimentary  structures.  Consequently,  the 
sinkhole  deposits  do  not  have  the  same  groundwat- 
er flow  characteristics  as  similar  lithologic  material 
deposited  horizontally  in  areas  without  sinkholes. 
The  chaotic  bedding  in  the  sinks  greatly  impedes 
regional  groundwater  flow.  Dissolution  of  evapor- 
ites  in  Permian  bedrock  units  has  had  a  pro- 
nounced effect  on  the  High  Plains  aquifer.  Dissolu- 
tion of  salt  by  circulating  groundwater  has  affected 
the  quality  of  water  in  the  overlying  aquifer  and  in 
the  streams  draining  the  area  underlain  by  Permian 
bedrock.  Collapse  and  infilling  have  caused  chaotic 
sedimentary  structures  that  affect  aquifer  thickness 
and  groundwater  flow.  (See  also  W90-02866) 
(Fish-PTT) 
W90-02886 


REGION  18,  ALLUVIAL  VALLEYS. 

Geological  Survey,  Reston,  VA. 

J.  S.  Rosenshein. 

IN:   Hydrogeology.    The   Geological   Society   of 

North  America,  Boulder,  Colorado.   1988.  p  165- 

175.  9  fig,  18  ref. 

Descriptors:  *Alluvial  valley  aquifers,  •Surface- 
groundwater  relations,  *Geohydrology,  ♦Geohy- 
drologic units,  *Alluvial  aquifers,  Geologic  units, 
Geologic  control,  Groundwater  movement,  Geo- 
hydrologic boundaries,  Streamflow,  Streams, 
Water  resources  development,  Deposition,  Sedi- 
ments, Permeability,  Hydraulic  conductivity, 
Alaska,  Canada. 

Alluvial-valley  aquifer-stream  systems  form  long 
narrow  systems  that  occur  in  many  parts  of  the 
conterminous  United  States  and  in  Alaska  and 
Canada.  The  alluvial-valley  aquifers  are  in  hydrau- 
lic connection  with  associated  streams,  and  the 
systems  are  typified  by  the  relatively  rapid  interac- 
tion of  surface  water  and  groundwater.  Although 
the  aquifer-stream  systems  are  of  limited  areal 
extent  in  comparison  to  most  aquifer  systems,  they 
are  among  the  most  intensively  used  and  most 
historically  important  to  people  and  their  develop- 
ment, both  culturally  and  economically.  The  hy- 
drogeology of  aquifer-stream  systems  reflects  a 
complex  depositional  environment.  However, 
based  on  gross  depositional  characteristics,  the 
sediments  making  up  the  aquifer  form  permeable 
hydrogeological  units  that  have,  overall,  a  large 
hydraulic  conductivity.  (See  also  W90-02866) 
(Fish-PTT) 
W90-02887 


REGION  19,  NORTHEASTERN  APPALACH- 
IANS. 

Geological  Survey,  Albany,  NY. 

A.  D.  Randall,  R.  M.  Francis,  M.  H.  Frimpter,  and 

J.  M.  Emery. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  177- 

187.  7  fig,  1  tab,  70  ref. 

Descriptors:  *Surface-groundwater  relations, 
•Aquifers,  *Northeastern  Appalachians,  'Ground- 
water pollution,  *Geohydrology,  *Geohydrologic 
units,  Geologic  units,  Geologic  control,  Ground- 
water movement,  Topography,  Geochemistry,  Ig- 
neous rocks,  Metamorphic  rocks,  Sedimentary 
rocks,  Carbonate  rocks,  Precipitation,  Bedrock, 
Porosity,  Solubility,  Valleys,  Yield,  Glacial  sedi- 
ments, Erosion,  Infiltration,  Permeability,  Water 
quality,  Canada. 

The  Northeastern  Appalachian  region  consists 
largely  of  hills  and  highlands  in  the  mainland  inte- 
rior and  in  western  Newfoundland.  Dense  igneous 
and  metamorphic  bedrock  predominates,  but 
porous  unmetamorphosed  sedimentary  rocks  and 
soluble  carbonates  and  evaporites  underlie  some 
valleys  and  lowlands.  Glacial  erosion  left  a  nearly 
continuous  layer  of  till  over  bedrock.  The  most 
productive  aquifers  consist  of  coarse-grained  strati- 
fied drift,  but  bedrock  is  more  widely  used  and  in 
some  places  provides  large  yields.  Precipitation  on 
the  uplands  can  readily  infiltrate  the  soil  and  sandy 
surficial  till,  but  compact  till  and  bedrock  of  lesser 
permeability  commonly  lie  at  shallow  depth,  and 
periodic  saturation  virtually  to  land  surface  is  dem- 
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onstrated  in  many  localities.  Where  the  bedrock  is 
relatively  permeable,  the  till  may  remain  unsaturat- 
ed all  year.  The  water-table  configuration  in  up- 
lands nearly  replicates  the  topography  throughout 
the  region.  Most  of  the  bedrock  in  this  region,  and 
the  glacial  drift  derived  therefrom,  is  nearly  insolu- 
ble. Consequently,  concentrations  of  dissolved 
chemical  species  are  low,  even  in  deep  wells.  Solu- 
ble contaminants  released  at  land  surface  common- 
ly have  a  large  and  immediate  influence  on 
groundwater  quality.  The  interchange  of  water 
between  stratified-drift  aquifers  and  streams  is  the 
outstanding  feature  of  the  hydrogeology  of  this 
region.  (See  also  W90-02866)  (Fish-PTT) 
W90-02888 


REGION  20,  APPALACHIAN  PLATEAUS  AND 
VALLEY  AND  RIDGE. 

P.  R.  Seaber,  J.  V.  Brahana,  and  E.  F.  Hollyday. 
IN:   Hydrogeology.   The   Geological    Society   of 
North  America,  Boulder,  Colorado.  1988.  p  189- 
200.  5  fig,  1  tab,  38  ref. 

Descriptors:  'Appalachian  plateau,  *Valley  and 
Ridge  Region,  'Aquifers,  'Groundwater  move- 
ment, 'Geohydrology,  'Geohydrologic  units, 
Geologic  units,  Geologic  control,  Topography, 
Geohydrologic  boundaries,  Geochemistry,  Cli- 
mates, Mountains,  Well  yield,  Permeability,  Struc- 
tural geology,  Porosity,  Karst  hydrology,  Canada, 
Alabama. 

The  Appalachian  Plateaus  and  Valley  and  Ridge 
region  is  part  of  the  Appalachian  Sector,  which 
lies  in  a  long,  narrow,  curving  band  extending 
from  Newfoundland,  Canada,  to  central  Alabama, 
United  States.  The  region  is  subdivided  into  three 
subregions  on  the  basis  of  hydrogeologic  charac- 
teristics: the  Valley  and  Ridge,  the  Appalachian 
Plateaus,  and  the  Interior  Low  Plateaus.  Com- 
pared to  the  more  prolific  regional  aquifers  of 
North  America,  aquifers  in  this  region  typically 
yield  less  water  to  wells.  Groundwater  flow  paths 
are  typically  short,  commonly  extending  no  more 
than  several  tens  of  kilometers  in  their  longest 
dimension.  Because  permeability  in  most  of  the 
indurated  Paleozoic  rocks  is  secondary,  it  de- 
creases with  depth.  The  occurrence,  movement, 
storage,  and  chemical  character  of  groundwater  in 
the  region  is  affected  by  numerous  geologic  con- 
trols, especially  lithology,  topography,  and  struc- 
ture, and  are  evaluated  with  respect  to  the  hydro- 
geologic  parameters  of  permeability  and  porosity. 
Although  hydrologic  factors  are  important  in  the 
development  and  enhancement  of  secondary  per- 
meability and  porosity  and  accompanying  karst 
features  in  this  area,  no  single  geologic  factor  was 
dominant.  (See  also  W90-02866)  (Fish-PTT) 
W90-02889 


REGION  21,  PIEDMONT  AND  BLUE  RIDGE. 

H.  E.  LeGrand. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  201- 
208.  4  fig,  17  ref. 

Descriptors:  'Piedmont  and  Blue  Ridge  Region, 
•Surface-groundwater  relations,  'Geohydrology, 
'Geohydrologic  units,  'Groundwater  movement, 
Geologic  units,  Geologic  control,  Topography, 
Geohydrologic  boundaries,  Humid  climates,  Geo- 
chemistry, Confined  aquifers,  Surface  drainage, 
Alkalinity,  Acidity,  Solutes,  Clays,  Geologic  frac- 
tures, Bedrock,  Sinks,  Infiltration,  Saturation  zone, 
Dissolved  solids,  Hydrologic  models. 

The  Piedmont  and  Blue  Ridge  region  is  considered 
as  a  collective  unit  for  hydrogeologic  purposes. 
The  gross  groundwater  system  in  the  region  is  not 
represented  by  a  continuum,  but  is  composed  of 
countless  relatively  small  groundwater  units,  each 
unit  almost  confined  to  each  small  surface  drainage 
basin  in  which  a  perennial  stream  occurs.  The 
climate  is  temperate  and  humid.  Water  occurs  in 
two  types  of  media:  clayey  granular  weathered 
material  and  underlying  fractures  and  other  linear 
openings  in  the  bedrock.  A  close  network  of 
streams  prevails,  with  a  continuous  flow  of 
groundwater  toward  streams,  which  are  linear 
sinks  in  the  water  table.  The  path  of  natural  move- 
ment of  groundwater  is  relatively  short.  From  a 


point  source  of  infiltration,  water  (or  waste-bearing 
water)  extends  as  a  fan  or  expansive  trail  down- 
gradient  toward  the  stream.  The  saturated  zone  is 
not  simple  to  define.  Its  top  boundary  is  the  water 
table,  which  lies  in  the  clayey  weathered  material 
more  often  than  not.  The  lower  boundary  is  irregu- 
lar and  indistinct.  The  water  table  is  near  land 
surface  in  valleys  and  as  much  as  eight  to  20 
meters  below  land  surface  beneath  hills.  Bedrock 
fractures  tend  to  decrease  in  size  and  number  with 
depth.  Many  fractures  are  enlarged  by  the  action 
of  solution.  The  distinctive  chemical  types  of 
groundwater  are  present,  including  soft,  slightly 
acidic  water  low  in  dissolved  mineral  constituents, 
and  a  hard,  slightly  alkaline  water  relatively  high 
in  dissolved  solids.  An  understanding  of  the  hydro- 
logic  system  of  fractured  rocks  of  the  region  leads 
to  conceptual  models  that  are  fundamental  to  eval- 
uation. (See  also  W90-02866)  (Fish-PTT) 
W90-02890 


REGION  22,  ATLANTIC  AND  EASTERN  GULF 
COASTAL  PLAIN. 

H.  Meisler,  J.  A.  Miller,  L.  L.  Knobel,  and  R.  L. 

Wait. 

IN:   Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  209- 

218.  6  fig,  31  ref. 

Descriptors:  'Atlantic  Coastal  Plain,  'Gulf  Coastal 
Plain,  'Geohydrology,  'Geohydrologic  units, 
'Coastal  plains,  'Groundwater  recharge,  Geologic 
time,  Sedimentary  rocks,  Sediment  distribution, 
Geohydrologic  boundaries,  Sand,  Gravel,  Deposi- 
tion, Geologic  units,  Physiographic  provinces,  Per- 
meability, Flow  discharge,  Geochemistry,  Cli- 
mates, Precipitation,  Mineralogy,  Calcium  com- 
pounds, Sodium  compounds. 

The  Atlantic  and  eastern  Gulf  Coastal  Plain  is  a 
gently  rolling  to  flat  region  of  about  400,000  sq  km 
extending  from  Long  Island,  New  York,  to  eastern 
Mississippi.  It  is  underlain  by  a  wedge  of  uncon- 
solidated to  semi-consolidated,  predominantly  clas- 
tic sedimentary  rocks  that  range  in  age  from  Juras- 
sic to  Holocene.  The  Coastal  Plain  sediments  gen- 
erally dip  gently  seaward;  however,  broad  folds, 
arches,  and  embayments  are  superimposed  on  the 
Coastal  Plain  wedge,  affecting  the  thickness  and 
distribution  of  sediments.  Coarse,  permeable  mate- 
rials such  as  sand  and  gravel  generally  are  present 
on  or  near  the  arches.  Low-permeability  sediments 
are  generally  thicker  and  more  extensive  in  the 
eastern  Gulf  Coast.  Permeability  distribution  in  the 
clastic  sediments  is  closely  related  to  their  environ- 
ment of  deposition,  which  in  turn  reflects  geologic 
age.  Thus,  based  on  age  and  depositional  environ- 
ment, the  Coastal  Plain  sediments  are  subdivided 
into  four  major  hydrogeologic  units.  Precipitation 
is  the  source  of  freshwater  recharge  to  the  Coastal 
Plain  sediments.  Groundwater  recharge  varies 
considerably  over  the  region,  most  importantly 
because  of  variability  in  the  intake  capacity  of  the 
sediments  and  a  southward  increase  in  evapotran- 
spiration.  The  most  striking  differences  in  the  min- 
eralogy of  the  sediments  is  caused  by  the  different 
depositional  environments.  Four  hydrochemical 
facies  are  identified:  variable  composition,  calcium 
plus  magnesium  bicarbonate,  sodium  bicarbonate, 
and  sodium  chloride.  (See  also  W90-02866)  (Fish- 
PTT) 
W90-02891 


REGION   23,   GULF   OF   MEXICO   COASTAL 
PLAIN. 

Geological  Survey,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02892 


REGION  24,  SOUTHEASTERN  UNITED 
STATES. 

Geological  Survey,  St.  Simons  Island,  GA. 

R.  H.  Johnston,  and  J.  A.  Miller. 

IN:   Hydrogeology.   The   Geological   Society   of 

North  America,  Boulder,  Colorado.  1988.  p  229- 

236.  5  fig,  2  tab,  1 1  ref. 

Descriptors:  'Floridan  Aquifer,  'Geohydrology, 
'Geohydrologic  units,  Aquifers,  'Coastal  plains, 
'Carbonate  rocks,  Geologic  time,  Geohydrologic 


boundaries,  Geologic  units,  Physiographic  prov- 
inces, Permeability,  Flow  discharge,  Clays,  Depo- 
sition, Groundwater  recharge,  Geochemistry,  Cli- 
mates, Limestone,  Groundwater  movement,  So- 
lutes,  Saline  water  intrusion,   Pumping,   Florida. 

Unconsolidated  to  semiconsolidated  sedimentary 
rocks  of  Jurassic  to  Holocene  age  underlie  the 
Coastal  Plain  province  of  the  southeastern  United 
States.  These  strata,  which  include  highly  prolific 
carbonate  aquifers,  thicken  seaward.  Southeastern 
Coastal  Plain  sediments  can  be  grouped  into  two 
general  categories:  (1)  clastic  rocks  that  contain 
minor  amounts  of  limestone,  and  (2)  a  thick,  se- 
quence of  platform  carbonate  rocks.  The  two 
major  carbonate  aquifer  in  the  southeastern  United 
States  are  the  Biscayne  aquifer  and  the  Floridan 
aquifer  system,  separated  from  each  other  by  a 
clayey  confining  unit.  The  distribution  of  perme- 
ability within  the  Floridan  aquifer  system  is  com- 
plex and  depends  partly  on  the  original  texture  of 
the  carbonate  strata  and  partly  on  the  postdeposi- 
tional  history  of  the  rocks.  The  characteristic  of 
the  system  that  most  strongly  influences  the  distri- 
bution of  natural  recharge,  flow,  and  discharge  is 
the  degree  of  confinement  of  the  Upper  Floridan. 
The  Biscayne  aquifer,  generally  highly  permeable 
and  containing  water  under  unconfined  conditions, 
is  the  major  source  of  groundwater  in  much  of 
southeastern  Florida.  The  limestone  parts  of  the 
aquifer  are  highly  permeable  because  of  the  devel- 
opment of  solution  channels  and  cavities  (some  of 
which  are  sand-filled).  Permeabdity  is  lower  in  the 
sandy  parts  of  the  aquifer.  Saltwater  encroachment 
is  an  ever-present  threat  to  the  Biscayne  because 
the  aquifer  is  unconfined  and  hydraulically  con- 
nected to  the  sea,  heavily  pumped,  and  cut  by  a 
network  of  canals.  (See  also  W90-02866)  (Fish- 
PTT) 
W90-02893 


REGION  25,  YUCATAN  PENINSULA. 

J.  M.  Lesser,  and  A.  E.  Weidie. 
IN:   Hydrogeology.   The   Geological   Society  of 
North  America,  Boulder,  Colorado.  1988.  p  237- 
241.  6  fig,  5  ref. 

Descriptors:  'Yucatan  Peninsula,  'Karst  hydrolo- 
gy, 'Groundwater  recharge,  'Groundwater  move- 
ment, 'Geohydrology,  'Geohydrologic  units, 
Geohydrologic  boundaries,  Geologic  units,  Phy- 
siographic provinces,  Permeability,  Flow  dis- 
charge, Geochemistry,  Humid  climates,  Coastal 
plains,  Evapotranspiration,  Infiltration,  Carbonate 
rocks,  Dolomite,  Infiltration,  Saline  water  intru- 
sion, Precipitation,  Mexico. 

The  Yucatan  Peninsula,  in  the  eastern  portion  of 
Mexico,  is  bounded  on  the  west  and  north  by  the 
Gulf  of  Mexico;  on  the  east  by  the  Caribbean  Sea; 
on  the  southwest  it  merges  with  the  Gulf  Coastal 
Plain;  and  on  the  south  it  is  bounded  by  the  Sierra 
Madre  del  Sur.  The  entire  region  is  a  well-devel- 
oped karst  plain.  A  humid  tropical  climate  prevails, 
with  high  temperature  and  abundant  vegetation 
causing  about  85%  of  the  rainfall  to  be  lost 
through  evapotranspiration;  the  remaining  15%  in- 
filtrates the  subsurface;  virtually  no  streams  or 
surficial  water  bodies  exist  on  the  peninsula.  Four 
distinct  physiographic  regions  have  been  recog- 
nized. The  peninsula  is  covered  by  horizontal  Ter- 
tiary carbonates  that  overlie  Cretaceous  carbonates 
and  evaporites.  Most  lithofacies  have  good  perme- 
ability. In  the  southern  and  central  portions  of  the 
peninsula  the  Paleocene  and  lower  Eocene  carbon- 
ates are  dolomitic  and,  in  part,  slightly  silicified. 
These  rocks  are  pervasively  fractured,  permitting 
rapid  infiltration  and  flow  of  groundwater.  In  the 
Yucatan  Peninsula  there  are  two  sources  of  salt- 
water: (1)  dissolution  of  evaporite  deposits  inter- 
bedded  in  the  carbonate  sediments,  and  (2)  the  sea 
water  surrounding  the  peninsula.  Rainfall  over  the 
peninsula  infiltrates,  and  the  fresh  groundwater 
moves  seaward  toward  the  coastline.  There  is  con- 
stant replenishment  of  fresh  water  in  the  upper  part 
of  the  aquifer,  and  salinities  increase  at  greater 
depths.  Along  the  coastline  there  is  saltwater  intru- 
sion into  the  fresh  water  aquifers.  The  near-hori- 
zontal Cenozoic  carbonates  of  the  peninsula  are 
fractured  extensively,  providing  major  conduits  of 
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seawater  groundwater  discharge  and  solution.  (See 

also  W90-02866)  (Fish-PTT) 

W90-02894 


REGION  26,  WEST  INDIES. 

Geological  Survey,  Reston,  VA. 

W.  Back. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  243- 

254.  6  fig,  21  ref. 

Descriptors:  'West  Indies,  *Karst  hydrology,  *Is- 
lands,  'Aquifer  systems,  *Geohydrology,  'Geohy- 
drologic  units,  *Coastal  aquifers,  Geohydrologic 
boundaries,  Permeability,  Flow  discharge,  Karst, 
Groundwater  recharge,  Geochemistry,  Climates, 
Limestone,  Dolomite,  Alluvium,  Coastal  plains, 
Carbonates,  Transmissivity,  Well  yield,  Topogra- 
phy, Solutes,  Groundwater  movement. 

The  West  Indies  are  considered  to  include  the  few 
thousand  islands  that  compose  the  Greater  Antilles 
and  the  Bahamas.  The  major  aquifer  systems  and 
those  of  more  restricted  extent  and  production  are 
composed  of  limestone  and  dolomite  sequences, 
alluvial  fill  in  coastal  valleys,  volcanic  and  intru- 
sive rocks,  and  various  types  of  coastal  deposits 
such  as  coastal  plain  sands  and  gravels,  beach 
ridges,  and  sand  dunes.  The  geologic  processes 
that  have  formed  these  aquifers  include  aspects  of 
plate  tectonics,  volcanic  eruptions,  fluvial  sedimen- 
tation, and  deposition  of  carbonates.  The  occur- 
rence, movement,  and  chemical  character  of 
groundwater  are  controlled  by  the  lithology  and 
permeability  distribution  of  the  aquifers  and  aqui- 
tards  that  make  up  the  groundwater  system,  along 
with  the  climate  and  topography  of  the  region.  In 
the  West  Indies,  the  aquifers  with  highest  transmis- 
sivity and,  consequently,  the  largest  well  yields  are 
composed  of  alluvium  and  karstified  limestone; 
secondary  aquifers  are  composed  of  limestone  with 
a  lower-degree  dissolution  and  fractured  igneous 
and  metamorphic  rocks.  On  the  larger  islands, 
groundwater  is  relatively  abundant  in  the  alluvium 
of  the  river  valleys  and  in  the  permeable  limestones 
and  volcanic  rocks.  On  the  smaller  islands,  low- 
yielding  aquifers  are  developed  in  the  volcanic 
rocks.  (See  also  W90-02866)  (Fish-PTT) 
W90-02895 


REGION  27,  HAWAIIAN  ISLANDS. 

Geological  Survey,  Honolulu,  HI. 

C.  D.  Hunt,  C.  J.  Ewart,  and  C.  I.  Voss. 

IN:   Hydrogeology.   The  Geological   Society   of 

North  America,  Boulder,  Colorado.  1988.  p  255- 

262.  5  fig,  13  ref. 

Descriptors:  'Hawaii,  'Islands,  'Groundwater  re- 
charge, 'Geohydrology,  'Geohydrologic  units, 
Geohydrologic  boundaries,  Geologic  units, 
Groundwater  reservoirs,  Geologic  history,  Perme- 
ability, Groundwater  movement,  Flow  discharge, 
Saline  water,  Infiltration,  Rainfall-runoff  relation- 
ships, Geologic  control,  Hydraulic  properties, 
Saline-freshwater  interfaces,  Lava. 

Although  the  Hawaiian  Islands  are  surrounded  by 
seawater,  favorable  circumstances  cause  the  islands 
to  be  underlain  by  large  quantities  of  fresh  ground- 
water. Foremost  among  these  circumstances  is  the 
role  of  the  island  masses  in  causing  orographic 
rainfall.  Favorable  geologic  conditions  allow  much 
of  the  abundant  rainfall  to  accumulate  as  fresh 
groundwater.  Permeable  soils  and  rocks  permit 
easy  infiltration  and  subsurface  movement  of 
water,  and  low-permeability  geologic  features  im- 
pound large  amounts  of  water  in  thick  groundwat- 
er reservoirs.  The  geology  of  the  Hawaiian  Islands 
is  varied  and  is  the  end  result  of  many  processes 
including  volcanism,  erosion,  subsidence,  sedimen- 
tary deposition,  and  even  glaciation.  The  geohy- 
drologic framework  of  the  Hawaiian  Islands  exerts 
characteristic  controls  on  the  occurrence  and 
movement  of  groundwater.  These  controls  result 
from  small-scale  hydraulic  properties  of  the  vari- 
ous rocks  and  from  large  geohydrologic  barriers  of 
volcanic,  erosional,  and  depositional  origin.  The 
major  occurrences  of  groundwater  in  Hawaii  are 
(1)  mostly  unconfined  freshwater  lenses  floating  on 
saltwater  in  highly  permeable,  layered  lavas;  (2) 
freshwater  impounded  to  high  elevations  in  perme- 


able lavas  that  are  intruded  by  impermeable,  verti- 
cal dikes;  (3)  freshwater  perched  on  poorly  perme- 
able ash  beds  or  soils  within  lavas  or  sediments; 
and  (4)  saltwater  in  volcanic  or  sedimentary  rocks. 
(See  also  W90-02866)  (Fish-PTT) 
W90-02896 


REGION  28,  PERMAFROST  REGION. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

C.  E.  Sloan,  and  R.  O.  van  Everdingen. 
IN:    Hydrogeology.    The   Geological    Society   of 
North  America,  Boulder,  Colorado.   1988.  p  263- 
270.  3  fig,  15  ref. 

Descriptors:  'Geohydrology,  'Geohydrologic 
units,  'Permafrost,  'Arctic  zone,  'Subarctic  zone, 
'Alpine  regions,  Heat  balance,  Terrain  analysis, 
Hydraulic  conductivity,  Specific  heat,  Thermal 
conductivity,  Geohydrologic  boundaries,  Ground- 
water movement,  Physiographic  provinces,  Per- 
meability, Solubility,  Geochemistry,  Mineraliza- 
tion, Cold  regions,  Alaska,  Canada. 

Permafrost  is  defined  as  ground  (rock  or  soil)  with 
temperatures  that  have  remained  below  0  C  con- 
tinuously for  two  or  more  years.  It  is  widespread 
in  the  arctic  and  subarctic  regions  of  Alaska  and 
Canada,  and  extends  southward  in  the  alpine  zone 
of  the  western  Cordillera  of  North  America.  The 
occurrence  of  permafrost  is  controlled  by  the  sur- 
face heat  balance,  which  in  turn  is  influenced  by 
terrain  factors  such  as  relief,  slope  aspect,  vegeta- 
tion, snow  cover,  moisture  content,  soil  and  rock 
type,  and  the  presence  of  surface-water  bodies. 
Freezing  of  a  water-bearing  soil  or  rock  causes 
electrical  and  hydraulic  conductivities  to  decrease, 
apparent  specific  heat  capacity  to  decrease,  and 
thermal  conductivity  to  increase.  Groundwater  re- 
gimes in  permafrost  are  affected  by  climatic  effects 
and  by  the  presence  of  perennially  frozen  ground. 
In  discussing  the  hydrogeology  of  the  permafrost 
region  it  is  convenient  to  group  aquifers  under 
three  major  headings:  (1)  suprapermafrost  (situated 
above  the  permafrost),  (2)  intrapermafrost  (unfro- 
zen zones  within  the  permafrost),  and  (3)  subper- 
mafrost  (below  the  permafrost).  Permafrost  can 
have  a  significant  effect  on  the  mineralization  or 
chemical  composition  of  groundwater,  such  as  re- 
duced dissolution  rates,  reduced  groundwater 
movement,  and  increased  solubilities  of  calcium 
and  magnesium  bicarbonates.  (See  also  W90-02866) 
(Fish-PTT) 
W90-02897 


NATURE    OF   COMPARATIVE    HYDROGEO- 
LOGY. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02898 


ALLUVIAL      AQUIFERS      ALONG      MAJOR 
RIVERS. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02899 


WESTERN  ALLUVIAL  VALLEYS  AND  THE 
HIGH  PLAINS. 

G.  H.  Davis. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  283- 
300.  6  fig,  4  tab,  50  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Geohydrology,  'Geohydrologic  units,  'Alluvial 
aquifers,  Mountains,  Geohydrologic  boundaries, 
Geologic  units,  Physiographic  provinces,  Geo- 
chemistry, Climates,  Groundwater  potential,  Allu- 
vium, Particle  size,  Deposition,  Dating,  Compac- 
tion,  Soil   profiles,   Weathering,   North  America. 

The  western  alluvial  valleys  and  the  High  Plains 
are  the  most  extensive  and  productive  groundwat- 
er systems  in  North  America.  The  alluvial  basins 
include  the  intermontane  valleys  of  the  Pacific 
mountain  system  (93,00  sq.  km.)  and  the  basins  of 
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the  Basin  and  Range  Province  (roughly  900,000  sq 
km  in  the  United  States  and  Mexico);  the  High 
Plains  encompasses  458,000  square  kilometers.  In 
general,  the  physical  characteristics  of  alluvial  fills 
follow  systematic  patterns,  i.e.,  the  coarsest  depos- 
its are  generally  found  where  streams  debouch 
from  high  mountains;  the  average  grain  size  tends 
to  decrease  away  from  these  foci,  and  interfan 
areas  are  characterized  generally  by  finer  deposits. 
Rates  of  deposition  are  difficult  to  calculate  in 
alluvial  deposits  because  little  datable  material  sur- 
vives. Once  deposited,  alluvium  is  immediately 
exposed  to  physical  processes  tending  toward  com- 
paction and  to  the  chemical  effects  of  air,  water, 
and  organic  matter.  If  not  covered  promptly  by 
new  deposits,  soil  profile  development  will  begin. 
The  principal  sources  of  dissolved  substances  in 
the  groundwater  of  the  western  alluvial  valley  fills 
are  weathering  of  mineral  matter  in  the  soil  and 
rocks  of  upland  catchments  and  of  the  alluvial 
deposits  themselves.  Certain  trends  are  common  to 
most  alluvial  basins  in  the  West,  such  as  climatic 
patterns  and  their  changes  over  time,  isostasy,  and 
volcanism.  The  thickness  of  alluvial  fills  is  fairly 
consistent  in  the  Pacific  mountain  system,  and  in 
the  Basin  and  Range  Province  to  the  extent  that  it 
is  known.  Depositional  regimes  are  similar 
throughout  the  West.  (See  also  W90-02866)  (Fish- 
PTT) 
W90-02900 


GLACIAL  DEPOSITS. 

Dames  and  Moore,  Phoenix,  AZ. 

D.  A.  Stephenson,  A.  H.  Fleming,  and  D.  M. 

Mickelson. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  301- 

314.  5  fig,  4  tab,  70  ref. 

Descriptors:  'Sediments,  'Aquifer  systems,  'Geo- 
hydrology, 'Geohydrologic  units,  'Glacial  drift, 
Glacial  sediments,  Geohydrologic  boundaries, 
Geologic  units,  Sinks,  Physiographic  provinces, 
Permeability,  Flow  discharge,  Groundwater  re- 
charge, Geologic  time,  Geochemistry,  Waste  dis- 
posal, Silt,  Sand,  Gravel,  Clays,  Hydraulic  conduc- 
tivity,  Hydraulic  properties,   Sediment  transport. 

Glacial  landscapes  involve  a  complex  mixture  of 
sediment  types  that  often  have  different  hydrogeo- 
logical  properties.  The  single  most  important 
factor  affecting  hydrogeologic  characteristics  of 
glacial  deposits  is  the  diversity  of  sediments  and 
the  resultant  numerous  lithologic  discontinuities. 
Glacial  deposits  (till,  glaciofluvial  sediments,  gla- 
ciolacustrine  sediments,  and  loess)  in  North  Amer- 
ica are  primarily  Quaternary  in  age,  cover  about  13 
million  sq  km,  and  constitute  both  a  sediment 
source  for  groundwater  and,  increasingly,  a  sink 
for  waste  disposal.  All  glacial  deposits  comprise 
silt,  sand,  or  sand  and  gravel  in  addition  to  clay 
fractions  and  cobble/boulder  fractions.  The  most 
characteristic  geologic  feature  is  the  diversity  in 
lithology,  both  laterally  and  vertically.  The  char- 
acter of  glacial  sediments  is  a  function  of  (1)  lithol- 
ogy and  geochemical  properties  at  the  sediment 
source;  (2)  sediment  transport;  and  (3)  sediment 
deposition.  In  a  given  geographic  area,  differences 
in  till  and  other  glacial  sediments  may  be  the  result 
of  single  or  several  glacial  episodes.  Thus,  aquifer 
systems  are  frequently  of  more  concern  than  indi- 
vidual aquifers  or  aquitards.  A  knowledge  of  sedi- 
mentary environments  in  the  glacial  setting  is  es- 
sential to  interpretation  of  the  hydrogeology  of 
glacial  terrains.  Glacial  deposits  are  grouped  into 
two  general  hydraulic  categories:  those  that  trans- 
mit groundwater  readily  and  those  with  low  hy- 
draulic conductivity.  The  chemical  composition 
and  age  of  groundwater  in  glacial  deposits  are 
frequently  quite  variable  over  small  distances.  (See 
also  W90-02866)  (Fish-PTT) 
W90-02901 


COASTAL  PLAIN  DEPOSITS. 

Geological  Survey,  Atlanta,  GA. 

J.  A.  Miller. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  315- 

322.  2  fig,  1  tab,  15  ref. 
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Descriptors:  *Geohydrology,  'Geohydrologic 
units,  *Coastal  plains,  Sediment  distribution,  Geo- 
hydrologic  boundaries,  Geologic  time,  Erosion, 
Sediments,  Physiographic  provinces,  Permeability, 
Geochemistry,  Climates,  Deposition,  Sand,  Silt, 
Saline  water  intrusion,  Carbonate  rocks,  Structural 
geology,  Clays,  Confining  beds,  Topography, 
Groundwater  movement,  Artesian  pressure. 

Coastal  Plain  sedimentary  rocks  underlie  an  area 
extending  from  Cape  Cod,  Massachusetts,  south- 
ward to  the  Florida  Keys,  then  westward  and 
southward  around  the  periphery  of  the  Gulf  of 
Mexico  and  across  the  Yucatan  peninsula  where 
they  form  part  of  the  western  boundary  of  the 
Caribbean  Sea.  Coastal  Plain  rocks  range  in  age 
from  Jurassic  to  Holocene  and  generally  thicken 
toward  the  shoreline.  Coastal  Plain  rocks  are  gen- 
erally easily  eroded.  The  sediments  underlying  the 
Coastal  Plain  (consisting  primarily  of  sand,  silt,  and 
clay)  are  all  water-laid  and  were  deposited  during 
a  series  of  transgressions  and  regressions  of  the  sea. 
Carbonate  rocks  are  less  widespread  than  clastic 
sediments.  The  permeability  of  clastic  Coastal 
Plain  sediments  is  determined  primarily  by  the 
texture  and  degree  of  sorting  of  the  sediment.  The 
geologic  factors  affecting  permeability  are:  litholo- 
gy,  structure,  topography,  confining  units,  carbon- 
ate dissolution,  and  miscellaneous  (geopressure, 
heavy  pumping,  and  permeable  basalt  flows).  Some 
of  these  factors  have  regional  influence  and  some 
have  only  local  effects.  The  overall  pattern  of 
groundwater  flow  in  major  aquifers  in  Coastal 
Plain  rocks  is  that  of  a  classic  artesian  system.  Most 
of  the  flow  is  perpendicular  to  the  coastline.  Salt 
water  is  present  in  many  Coastal  Plain  aquifers 
either  onshore  or  offshore.  (See  also  W90-02866) 
(Fish-PTT) 
W90-02902 


SANDSTONES  AND  SHALES. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

S.  N.  Davis. 

IN:   Hydrogeology.   The   Geological   Society   of 

North  America,  Boulder,  Colorado.  1988.  p  323- 

332.  3  fig,  4  tab,  61  ref. 

Descriptors:  'Sandstones,  *Shales,  'Geohydro- 
logy,  'Geohydrologic  units,  'Aquifer  systems, 
Geohydrologic  boundaries,  Geologic  units,  Perme- 
ability, Groundwater  recharge,  Geochemistry,  Ar- 
tesian wells,  Waste  disposal,  Clays,  Sedimentary 
rocks,  Deposition,  Compaction,  Cements,  Erosion, 
Porosity,  Particle  size,  Geologic  fractures,  Dis- 
solved solids,  Saline  water,  Basins. 

Early  development  of  artesian  wells  about  a  centu- 
ry ago  in  the  central  part  of  the  United  States 
stimulated  a  contemporary  interest  in  the  sand- 
stone aquifers  that  are  widespread  in  the  region. 
Problems  of  aquifer  recharge,  variable  natural 
water  chemistry,  and  confinement  of  artificially 
emplaced  waste  are  related  closely  to  the  hydro- 
geologic  properties  of  fine-grained  clastic  rocks. 
Furthermore,  in  terms  of  their  total  mass,  clays  and 
shales  account  for  more  than  65%  of  the  volume  of 
all  the  sedimentary  rocks.  A  simple  classification  of 
clastic  rocks  is  based  primarily  on  texture.  The 
texture,  lateral  continuity,  thickness,  and  overall 
shape  of  sedimentary  units  are  controlled  in  a  large 
measure  by  the  original  environments  of  deposition 
of  the  sediments  and  secondarily  by  their  postde- 
positional  compaction,  cementation,  erosion,  fold- 
ing, and  faulting.  These  factors  in  turn  establish  the 
hydrologic  and  chemical  characteristics  of  the  hy- 
drogeologic  units.  Generally,  the  porosity  of  sand- 
stone decreases  gradually  with  depth.  Grain  size 
plays  a  dominant  role  in  determining  the  perme- 
ability of  the  rock.  Very  roughly,  the  permeability 
increases  as  the  square  of  the  grain  size.  All  deep 
basin  studies  show  a  general  decrease  in  porosity  of 
shale  with  depth.  Secondary  fractures  add  a  small 
but  important  porosity.  The  total  dissolved  solids 
(TDS)  in  groundwater  from  sandstone  varies  from 
less  than  30  mg/L  in  some  shallow  aquifers  of  the 
Atlantic  and  Gulf  coastal  regions  to  brines  ap- 
proaching saturation  with  respect  to  halite  in  deep 
sandstones  within  several  sedimentary  basins  in 
North  America.  (See  also  W90-02866)  (Fish-PTT) 
W90-02903 


CARBONATE  ROCKS. 

Geological  Survey,  Nashville,  IN. 

J.  V.  Brahana,  J.  Thrailkill,  T.  Freeman,  and  W.  C. 

Ward. 

IN:    Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  333- 

352.  4  fig,  4  tab,  85  ref. 

Descriptors:  'Karst,  *Geohydrology,  'Geohydro- 
logic units,  'Carbonate  rocks,  'Groundwater  po- 
tential, Geohydrologic  boundaries,  Geologic  units, 
Permeability,  Geochemistry,  Well  yield,  Porosity, 
Diagenesis,  Confining  beds,  Stratigraphy,  Structur- 
al geology,  Tectonics,  Weathering,  Geomorpho- 
logy,  Solutes,  Precipitation,  Groundwater  move- 
ment. 

The  hydrogeology  of  carbonate  rocks  is  more  vari- 
able than  that  of  any  other  major  rock  type. 
Whereas  some  carbonate  formations  are  among  the 
most  permeable  and  productive  aquifers  known, 
others  have  such  low  permeability  that  they  serve 
as  major  confining  layers  and  yield  virtually  no 
water  to  wells.  The  factors  that  affect  the  evolving 
porosity  and  permeability  of  carbonate  rocks  are 
diagenetic,  geochemical,  lithologic-stratigraphic, 
structural-tectonic,  hydrologic,  weathering-geo- 
morphic,  and  historical  geologic-chronologic.  The 
broad  diversity  of  the  hydrogeology  of  carbonate 
rocks  is  the  result  of  variable  combinations  of  more 
than  60  processes  and  controls  that  act  on  these 
rocks,  two  of  which  seem  to  dominate.  The  first 
process,  dissolution  and  precipitation,  describes 
geochemically  the  relative  ease  with  which  the 
fresh  water  interacts  with  the  solid  rock  matrix  of 
the  aquifer  to  create  varying  permeability.  The 
second  process,  dynamic  freshwater  flow,  is  essen- 
tial if  significant  permeability  evolution  in  a  car- 
bonate aquifer  is  to  occur.  The  many  other  proc- 
esses and  controls  that  occur  have  varying  influ- 
ence on  the  two  dominant  factors,  and  often  the 
influence  can  be  significant.  The  variation  strongly 
suggests  that  no  factor  should  be  omitted  from 
consideration.  (See  also  W90-02866)  (Fish-PTT) 
W90-02904 


VOLCANIC  ROCKS. 

Geological  Survey,  Reston,  VA. 

W.  W.  Wood,  and  L.  A.  Fernandez. 

IN:   Hydrogeology.   The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  353- 

365.  9  fig,  4  tab,  25  ref. 

Descriptors:  'Volcanic  rocks,  'Groundwater, 
'Geohydrology,  'Geohydrologic  units,  'Igneous 
rocks,  Geohydrologic  boundaries,  Geologic  units, 
Permeability,  Groundwater  recharge,  Geochemis- 
try, Climates,  Solutes,  Groundwater  movement, 
Volcanoes,  Porosity,  Topography,  Mineralogy, 
Confined  groundwater,  Tectonics,  Basalts,  Meteor- 
ic water. 

The  occurrences,  movement,  and  solute  concentra- 
tions of  groundwater  in  volcanic  rocks  are  con- 
trolled by  geologic  factors  (porosity,  intrinsic  per- 
meability, topography,  mineralogic  composition, 
etc.).  These  factors  reflect  different  geodynamic 
emplacement  processes  and  are  interrelated  with 
hydrologic  factors  (recharge  flux,  concentration  of 
atmospheric  gases,  climate,  vegetation,  artesian  or 
water  table  condition,  etc.).  Pyroclastic  rocks  typi- 
cal of  convergent  plates  and  continental  hot  spots 
exhibit  a  wide  range  of  geohydrologic  properties. 
Ash-flow  tuffs  typically  exhibit  distinct  increases  in 
fracture  density  in  the  middle  to  lower  part  of  a 
flow  associated  with  increased  welding.  Flood  ba- 
salts tend  to  exhibit  less  fracturing  in  the  middle  to 
lower  section  of  a  given  cooling  unit.  However, 
the  interflow  zone  comprising  the  top  of  one  flow 
and  the  bottom  of  the  next  frequently  tends  to 
exhibit  high  porosity  and  permeability.  Concentra- 
tions and  ratios  of  major  solutes  are  controlled 
more  by  the  type  of  reactions  than  by  the  primary 
mineralogy  of  the  rocks.  Whether  an  aquifer  is 
confined  or  unconfined  makes  a  greater  difference 
than  does  the  rock  type.  Geothermal  systems  are 
common  in  many  geologically  young  volcanic  sys- 
tems and  have  been  shown  to  have  been  formed 
largely  from  the  heating  of  local  meteoric  water. 
(See  also  W90-02866)  (Fish-PTT) 
W90-O29O5 


PLUTONIC  AM)  mlta.mokphh:  HOCKS. 

Geological  Survey,  Menlo  Park,  CA. 

F.  W.  Trainer. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  367- 

380.  4  fig,  86  ref. 

Descriptors:  'Geohydrology,  'Geohydrologic 
units,  'Crystalline  rocks,  'Plutonic  rocks,  'Igneous 
rocks,  'Groundwater,  'Metamorphic  rocks,  Geo- 
hydrologic boundaries,  Geologic  units,  Permeabil- 
ity, Geochemistry,  Plutonic  water,  Geologic  frac- 
tures, Bedrock,  Deformation,  Stress,  Structural  ge- 
ology, Aquifer  systems,  Metamorphic  water,  To- 
pography, Connate  water,  Magmatic  water,  Iso- 
tope studies,  Saline  water,  Weathering. 

Plutonic  and  metamorphic  (crystalline)  rocks  form 
the  basement  in  North  America,  and  are  exposed 
over  much  of  the  continent.  The  crystalline  rocks 
differ  from  unconsolidated  deposits  in  possessing 
little  primary  permeability  except  where  weath- 
ered. Groundwater  in  crystalline  rocks  therefore 
occurs  principally  in  fractures.  Fractures  are  com- 
monly tighter  and  less  abundant  with  increasing 
depth  beneath  the  surface  (related  to  the  state  of 
stress  in  the  crust).  Fractures  are  deformable,  and 
they  reflect  temporal  change  and  spatial  variation 
in  stress.  Fracture  types  include:  microfractures 
and  pores,  joints,  faults,  and  linear  features.  Sum- 
maries of  permeability  data  indicate  a  wide  range 
in  values  for  any  given  type  of  rock.  What  is 
known  of  fracture  permeability  in  crystalline  rocks 
suggests  a  wide  range,  large  areal  diversity,  sharp 
decrease  with  increasing  depth  near  the  surface, 
and  very  low  values  generally  at  depth.  Near- 
surface  fractured  rock  forms  extensive  aquifers  in 
many  regions  of  crystalline  rocks.  The  character  of 
such  an  aquifer  results  from  the  combined  effects 
of  fracture  system,  topography,  and  weathering. 
The  combination  of  chemical  and  isotopic  ap- 
proaches is  leading  to  new  progress  in  study  of 
connate,  metamorphic,  and  magmatic  waters.  A 
significant  aspect  of  the  hydrology  of  the  plutonic 
and  metamorphic  rocks  is  the  widespread  occur- 
rence of  salty  water  in  crystalline-rock  terranes. 
There  is  a  significant  hydrogeologic  contrast  be- 
tween crystalline/consolidated  rocks  and  uncon- 
solidated deposits  whose  permeability  is  largely  or 
entirely  primary;  this  difference  leads  to  a  funda- 
mental difference  in  aquifer  analysis.  (See  also 
W90-02866)  (Fish-PTT) 
W90-02906 


GROUND  WATER  AS  A  GEOLOGIC  AGENT. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

P.  A.  Domenico. 

IN:   Hydrogeology.    The   Geological   Society  of 

North  America,  Boulder,  Colorado.  1988.  p  381- 

382.  14  ref. 

Descriptors:  'Geohydrology,  'Geohydrologic 
units,  'Aquifer  systems,  'Geologic  deformation, 
•Deformation,  'Tectonics,  'Groundwater  move- 
ment, Rock  properties,  Structural  geology,  Geohy- 
drologic boundaries,  Geologic  units,  Geochemis- 
try, Stress,  Strain,  Interstitial  water,  Mass  transfer, 
Energy  transfer,  Temperature  effects,  Thermody- 
namics, Deformation,  Deposition. 

The  role  of  groundwater  in  performing  geologic 
work  has  long  been  a  topic  of  interest  in  the  earth 
sciences.  Common  to  all  such  processes  is  an  un- 
derstanding that  underground  fluid  does  not  reside 
in  a  passive  porous  solid,  but  instead  there  exists  a 
complex  coupling  between  the  moving  fluid,  enti- 
ties that  may  be  carried  by  the  fluid,  and  the  solid 
matrix  itself.  This  coupling,  or  rock-water  interac- 
tion, may  be  categorized  within  three  broad 
groups:  (1)  the  coupling  between  stress,  strain,  and 
pore  fluids;  (2)  mass  and  energy  transport  (the 
processes  that  move  mass  or  energy  from  one  point 
to  another  in  a  porous  medium)  within  saturated 
porous  solids;  and  (3)  mass  and  energy  transfers 
(the  manner  and  the  rate  at  which  mass  or  energy 
contained  in  one  phase  may  be  transferred  to  an- 
other). Another  type  of  coupling  between  the 
transport  and  transfer  is  that  the  physical  phe- 
nomenon (transport)  often  intrudes  upon  the  chem- 
ical   or    thermodynamic    phenomenon    (transfer). 
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Under  these  categories  are  included  the  tempera- 
ture-dependent liquid-forming  phase  transforma- 
tions. Many  of  the  important  rock-water  interac- 
tions involved  in  geologic  processes  can  be  viewed 
as  problems  in  mass  and  energy  transport  and 
transfers  in  deformable  bodies,  where  the  deforma- 
tion can  be  contemporaneous  with  deposition,  or 
may  occur  during  uplift,  or  may  be  absent  entirely. 
The  driving  forces  responsible  for  water  move- 
ment assume  paramount  importance  in  modern  as 
well  as  paleohydrologic  regimes.  (See  also  W90- 
02866)  (Fish-PTT) 
W90-02907 


LANDFORM  DEVELOPMENT. 

California  Univ.,  Davis.  Dept.  of  Geology. 

C.  G.  Higgins,  D.  R.  Coates,  V.  R.  Baker,  W.  E. 

Dietrich,  and  T.  Dunne. 

IN:   Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  383- 

400.  15  fig,  63ref. 

Descriptors:  *Geohydrology,  *Land  forming, 
•Subsurface  water,  *Geomorphology,  Vadose 
water,  Unsaturated  flow,  Weathering,  Soil  genesis, 
Landscaping,  Mass  wasting,  Slope  degradation, 
Gullies,  Pipes,  Karst  hydrology,  Saturation  zone, 
Permafrost,  Subsidence,  Springs,  Valleys,  Surface 
water,  Topography,  Sediments. 

Subsurface  water  affects  near-surface  processes 
and  landforms  in  a  wide  variety  of  ways.  Some 
effects  of  water  in  the  vadose  or  unsaturated  zone 
above  the  water  table  are:  weathering  and  soil 
development  and  their  influence  on  landscape; 
mass  wasting  and  slope  failure;  and  hillslope  hy- 
drology, with  its  influence  on  piping  and  pseudo- 
karst  and  on  development  of  hillslopes  and  gully 
heads.  The  role  of  water  in  the  saturated  zone  at  or 
beneath  the  water  table  has  effects  on  permafrost 
and  pseudokarst,  land  subsidence,  spring  sapping 
and  valley  network  development,  submarine  land- 
forms,  sea  cliffs,  scarp  retreat,  and  surface  stream 
channels.  Ways  in  which  regional  geomorphology 
can  control  groundwater  behavior  and  hydrology 
are  topography  and  general  terrain  conditions,  hy- 
drologic  properties  of  sediments,  landforms,  and 
slope  aspect  and  orientation.  (See  also  W90-02866) 
(Fish-PTT) 
W90-02908 


LANDFORM  DEVELOPMENT;  KARST. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

D.  C.  Ford,  A.  N.  Palmer,  and  W.  B.  White. 
IN:   Hydrogeology.    The   Geological   Society   of 
North  America,  Boulder,  Colorado.  1988.  p  401- 
412.  7  fig,  35  ref. 

Descriptors:  *Geohydrology,  *Geohydrologic 
units,  *Karst  hydrology,  *Karst,  *Groundwater, 
•Geomorphology,  Bedrock,  Erosion,  Limestone, 
Dolomite,  Gypsum,  Salts,  Rock  properties,  Struc- 
tural geology,  Tectonics,  Topography,  Land  form- 
ing, Subterranean  streams,  Geohydrologic  bound- 
aries, Geologic  units,  Carbonates,  Permeability, 
Flow  discharge,  Geochemistry,  Climates,  Solutes, 
Cavern  flow. 

Karst  landscapes  are  the  foremost  examples  of 
groundwater  erosion.  The  sculpturing  and  removal 
of  bedrock  is  predominantly  by  solution,  aided  in 
some  cases  by  soil  piping  and  collapse.  Karst  land- 
forms  develop  best  in  limestones  and  dolomites, 
gypsum,  and  salt.  When  fully  developed,  the  karst 
system  has  three  morphological  components:  input 
landforms  that  direct  waters  underground,  subter- 
ranean conduit  systems,  and  discharge  areas, 
(which  include  springs),  sapping  landforms,  and 
erosion  residual  features  such  as  rock  towers.  Karst 
terrains  have  been  divided  into  'holokarst'  and 
'merokarst'  (or  'fluviokarst')-  Major  factors  con- 
tributing to  a  great  diversity  of  karst  forms  and 
combinations  include:  physical  and  chemical  vari- 
ations in  the  rocks  themselves;  geologic  structure 
and  tectonic  history;  relief  and  regional  topogra- 
phy; geomorphic  history,  including  paleokarst  in 
some  instances;  and  past  and  present  climatic  con- 
ditions. To  understand  the  solutional  properties  of 
the  karst  environment  it  is  important  to  review 
chemical  processes  (carbonate  equilibrium,  open 


and  closed  systems,  solute  concentrations  at  equi- 
librium, and  kinetics)  and  karst  denudation.  The 
suite  of  input  landforms  include  karren  (surfaces 
and  subcutaneous  processes)  and  closed  depres- 
sions. The  development  of  solutional  cave  systems 
can  be  understood  in  terms  of  karst  aquifers  and 
initial  conditions;  modeling  the  initiation  and  prop- 
agation of  conduits;  and  common  cave  systems 
(building  the  plan  patterns,  vertical  structure,  evo- 
lution within  a  single  stage,  multi-stage  caves,  and 
some  special  cases  of  solutional  development).  (See 
also  W90-02866)  (Fish-PTT) 
W90-02909 


GROUND  WATER  AND  CLASTIC  DIAGENE- 
SIS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz,  and  F.  J.  Longstaffe. 
IN:   Hydrogeology.    The   Geological    Society   of 
North  America,  Boulder,  Colorado.   1988.  p  413- 
434.  14  fig,  1  tab,  113  ref. 

Descriptors:  *Diagenesis,  *Geohydrology,  •Depo- 
sition, *Geohydrologic  units,  'Water  chemistry, 
•Sedimentation,  Geohydrologic  boundaries,  Geo- 
logic units,  Geochemistry,  Mass  transfer,  Ground- 
water movement,  Temperature  effects,  Basins,  Ad- 
vection,  Carbonates,  Clays,  Cements,  Quartz,  Or- 
ganic matter. 

The  term  diagenesis  refers  to  changes  that  occur  in 
a  sediment  following  deposition.  These  changes  are 
the  outcome  of  a  diverse  and  complex  array  of 
physical,  chemical,  and  biological  processes.  Fun- 
damental concepts  of  mass  transport  provide  a 
useful  framework  for  interpreting  diagenetic  proc- 
esses; diagenesis  is  fundamentally  a  process  of  mass 
transport  that  is  dependent  on  moving  groundwat- 
er to  redistribute  mass  in  the  system  and  to  deter- 
mine temperature  and  pressure.  To  explain  the 
diagenesis  of  a  given  rock  sample  probably  re- 
quires an  understanding  of  mass  transport  and  fluid 
flow  on  a  basinwide  scale.  It  is  necessary  to  under- 
stand advection  (depositionally  active  sedimentary 
basins,  depositionally  inactive  basins,  small-scale 
flow  systems,  and  limitations  in  the  application  of 
transport  concepts),  dispersion  (mixing  of  meteoric 
and  formation  waters),  chemical  and  biological 
processes,  and  types  of  reaction.  Key  diagenetic 
minerals  and  reactions  are  those  of  carbonate  ce- 
ments, quartz,  clay  cements  and  the  alteration  of 
feldspar,  and  the  role  of  organic  matter.  Good 
progress  has  been  made  in  placing  the  study  of 
diagenesis  in  a  more  complete  conceptual  frame- 
work and  even  using  the  patterns  of  diagenetic 
change  as  indicators  of  paleoflow  regimes.  (See 
also  W90-02866)  (Fish-PTT) 
W90-02910 


GENERATION  AND  DISSD7ATION  OF  AB- 
NORMAL FLUID  PRESSURES  IN  ACTIVE 
DEPOSLTIONAL  ENVIRONMENTS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

P.  A.  Domenico,  and  V.  V.  Palciauskas. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.  1988.  p  435- 

445.  4  fig,  3  tab,  41  ref. 

Descriptors:  *Sedimentation  basins,  *Fluid  me- 
chanics, 'Deposition,  *Diagenesis,  •Geomorpho- 
logy, *Geohydrology,  Porosity,  Sediment  load, 
Hydrostatic  pressure,  Deformation,  Stress,  Ther- 
mal stress,  Subsidence,  Thermal  expansion,  Geo- 
logic units,  Permeability,  Geochemistry,  Tecton- 
ics, Interstitial  water. 

The  important  diagenetic  process  of  sediment  com- 
paction in  a  depositional  environment  involves  the 
weight  of  other  material  which  ultimately  provides 
for  porosity  reduction  associated  with  the  packing 
into  a  smaller  space;  the  added  sediment  load  is 
initially  carried  by  the  water  contained  in  the 
sediments,  causing  the  fluid  pressure  to  rise  above 
its  hydrostatic  value.  With  the  diffusion  of  pore 
water  to  areas  of  lower  pressure,  the  sediment  load 
is  ultimately  transferred  to  the  matrix  of  skeletal 
grains,  causing  the  deformation.  From  the  perspec- 
tive of  abnormal  pressure  environments,  the  length 
of  time  required  for  this  stress  transfer  to  take 
place  is  of  concern,  for  this  is  the  time  period  over 
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which  anomalously  high  fluid  pressures  may  per- 
sist. Basin  subsidence  assures  that  the  sediments 
and  their  contained  fluids  become  subjected  to  a 
thermal  field.  Hence,  additional  components  of 
anomalous  fluid  pressures  evolve,  largely  due  to 
the  thermal  expansion  of  water  and  water-release 
mechanisms  associated  with  phase  transformations. 
The  study  of  excess  pressure  development  in  depo- 
sitional environments  is  the  study  of  competing 
rates  of  fluid-pressure  production  and  dissipation. 
The  effective  stress  concept,  continuous  loading 
and  tectonic  compression  (pressure  generation  and 
dissipation,  constant  fluid  volume,  and  pressure 
generation  and  dissipation:  horizontal  displace- 
ments not  constrained  to  zero),  thermal  expansion 
of  fluid  (constant  fluid  mass  and  pressure  produc- 
tion and  dissipation),  and  phase  transformations 
must  be  examined.  (See  also  W90-02866)  (Fish- 
PTT) 
W90-02911 


GROUND  WATER  AND  FAULT  STRENGTH. 

Geological  Survey,  Menlo  Park,  CA. 

S.  A.  Rojstaczer,  and  J.  D.  Bredehoeft. 

IN:    Hydrogeology.    The   Geological    Society   of 

North  America,  Boulder,  Colorado.   1988.  p  447- 

460.  7  fig,  2  tab,  70  ref,  append. 

Descriptors:  *Groundwater,  *Geohydrology, 
•Geologic  fractures,  *Hydrodynamics,  *Fluid  me- 
chanics, Friction,  Fluid  flow,  Fault  springs, 
Groundwater  movement,  Pressure  conduits,  Hy- 
drostatic pressure,  Permeability,  Rupturing,  Injec- 
tion, Seismic  properties,  Field  tests,  Interstitial 
water. 

The  influence  of  pore  fluids  on  crustal  failure  is  a 
relatively  recent  field  of  study.  Natural  mecha- 
nisms that  raise  the  pressure  of  groundwater  in  any 
fault  zone  may  strongly  reduce  fault  strength. 
Many  observations  that  have  been  made  along 
exhumed  ancient  fault  zones  can  be  readily  ex- 
plained if  groundwater  exists  in  the  mid-to-upper 
crust  at  pressures  that  approach  lithostatic.  Models 
which  attempt  to  describe  the  interaction  of 
groundwater  and  fault  rupture  must  involve  the 
interaction  between  groundwater  and  fault  rup- 
ture-depth constraints;  groundwater  and  fault 
strength  (theory);  injection  induced  seismicity  (im- 
plications for  the  state  of  effective  stress  at  friction- 
al  failure);  and  permeability  and  the  influence  of 
pore  fluids  on  fault  strength  under  natural  condi- 
tions. Three  cases  of  induced  seismicity  are  exam- 
ined, but  provide  neither  a  complete  nor  an  ex- 
haustive field-scale  test  of  laboratory  observations, 
because  of  uncertainty  in  the  value  of  at  least  one 
of  the  parameters  that  control  frictional  failure.  In 
determining  whether  or  not  fluid-pressurization 
mechanisms  that  are  of  sufficient  strength  to  sig- 
nificantly influence  fault  motion  within  the  upper 
crust  exist  under  natural  conditions,  a  simple  analy- 
sis indicates  that  in  areas  where  low-permeability 
argillaceous  materials  are  not  present  in  large 
volume,  modest  pore-fluid  pressurization  under 
natural  conditions  is  limited  to  processes  that  oper- 
ate at  very  high  rates.  Pressure-producing  mecha- 
nisms that  operate  at  a  moderate  rate  within  the 
upper  crust  will  probably  only  influence  fault 
strength  if  the  faults  contain  large  amounts  of 
poorly  permeable  and/or  highly  compressible  fault 
gouge.  (See  also  W90-02866)  (Fish-PTT) 
W90-02912 


ROLE  OF  GROUND-WATER  PROCESSES  IN 
THE  FORMATION  OF  ORE  DEPOSITS. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

J.  M.  Sharp,  and  J.  R.  Kyle. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  461- 
483.  12  fig,  3  tab,  182  ref. 

Descriptors:  *Ore  formation,  *Geochemistry, 
•Geohydrology,  *Hydrodynamics,  *Groundwater 
movement,  Economic  aspects,  Fluid  mechanics, 
Fluid  flow,  Meteoric  water,  Minerals,  Geologic 
time,  Sedimentation,  Continental  hydrology,  Plu- 
tonic water,  Marine  environment,  Metamorphic 
water,    Mineralogy,    Infiltration,    Geohydrologic 
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boundaries,    Geologic   units,    Permeability,    Flow 
discharge,  Geochemistry. 

Groundwater  is  of  paramount  importance  in  a 
wide  variety  of  ore-forming  processes,  but  the 
hydrodynamics  of  these  processes  have  only  re- 
cently been  the  subject  of  quantitative  investiga- 
tions. The  relationship  of  hydrogeology  to  eco- 
nomic geology  for  a  wide  range  of  ore  deposits  can 
be  made.  The  hydrogeologic  framework  may  be 
examined  with  respect  to  source  of  water,  mecha- 
nism for  fluid  flow,  source  of  ore  components, 
transport  mechanisms,  and  mechanisms  of  ore  dep- 
osition. Ore  deposits  within  the  hydrogeologic 
framework  occur  in  shallow  meteoric  environ- 
ments, deeper  sedimentary  environments,  shallow 
continental  plutonic  environments,  marine  volcan- 
ic environments,  and  metamorphic  environments. 
In  only  a  few  cases  have  the  actual  hydrodynamics 
of  fluid  migration  been  intensively  investigated. 
Mineral  deposits  may  form  where  meteoric  waters 
infiltrate  into  the  earth,  where  groundwater  dis- 
charges, where  mineralizing  fluids  migrate  into  a 
zone  of  different  chemical  or  physical  properties, 
or  where  fluids  of  differing  chemical  composition 
or  temperature  mix.  Analytical  or  numerical  hy- 
drogeologic models  are  capable  of  predicting  times 
and  rates  of  fluid  movement  in  mineral  deposit 
environments.  The  consideration  of  hydrogeologic 
concepts  by  economic  geologists  may  lead  to  new 
or  revised  theories  of  mineral  deposition.  The  most 
potentially  promising  line  of  future  research  is  the 
assessment  of  how  the  groundwater  system 
changes  over  geologic  time.  When  this  is  under- 
stood, hydrogeology  may  prove  much  more  useful 
in  the  field  of  mineral  exploration.  (See  also  W90- 
02866)  (Fish-PTT) 
W90-02913 


GROUND  WATER  AND  HYDROCARBON  MI- 
GRATION. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
J.  Toth. 

IN:  Hydrogeology.  The  Geological  Society  of 
North  America,  Boulder,  Colorado.  1988.  p  485- 
502.  22  fig,  56  ref. 

Descriptors:  *Geohydrology,  "Hydrocarbons, 
*Oil-water  interfaces,  'Exploration,  "Groundwater 
movement,  Oil  recovery,  Subsurface  water,  Basins, 
Geohydrologic  units,  Geohydrologic  boundaries, 
Geologic  units,  Geochemistry,  Geophysics. 

An  understanding  of  the  role  of  groundwater  in 
the  migration  and  accumulation  of  petroleum  may 
aid  in  exploration,  as  hydrocarbons  are  thought  to 
move  in  the  subsurface  either  as  a  separate  phase 
or  along  with  water.  Therefore  it  is  necessary  to 
understand  the  current  principal  concepts  and 
models  of  petroleum  migration;  petroleum  migra- 
tion as  an  example  for  the  geologic  agent  of 
groundwater  flow;  and  the  potential  ramifications 
of  this  agent  with  respect  to  petroleum  exploration. 
These  objectives  are  accomplished  by:  reviewing 
the  process,  factors,  and  mechanisms  that  control 
the  transport,  concentration,  and  entrapment  of 
hydrocarbons;  reviewing  representative  models 
that  attempt  to  fit  the  above  controls  into  the 
context  of  the  basins'  evolutionary  history;  relating 
petroleum  migration  to  other  hydrogeologic  proc- 
esses and  phenomena  through  the  hydraulic  theory 
of  petroleum  migration;  and  by  outlining  a  hydro- 
geological  approach  to  petroleum  exploration.  The 
hydraulic  theory  postulates  a  genetic  relationship 
between  a  variety  of  hydrogeologic  phenomena 
and  regional  groundwater  flow.  With  respect  to 
their  relations  to  petroleum  deposits,  the  other 
manifestations  of  groundwater  flow  may  be  classi- 
fied as  indirect  and  direct  indicators  of  petroleum 
depending  on  whether  they  reflect  potential  condi- 
tions for  accumulation  and  entrapment  or  the 
actual  presence  of  deposits.  By  applying  hydrogeo- 
logical  principles  and  techniques,  the  conventional 
arsenal  of  geology,  geophysics,  and  organic  geo- 
chemistry of  the  explorationist  may  be  broadened 
by  a  hydrogeological  approach  to  basin  analysis 
and  petroleum  exploration.  (See  also  W90-02866) 
(Fish-PTT) 
W90-029I4 


COMPUTATIONAL  METHODS  IN  WATER 
RESOURCES:  VOL.  1.  MODELING  SURFACE 
AND  SUB-SURFACE  FLOWS. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02980 


VECTORIZED  PROGRAMMING  ISSUES  FOR 
FE  MODELS. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl   fuer   Wasscrbau   und   Wasserwirtschaft 

und  Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02982 


PARAMETER  IDENTIFICATION  AND  UN- 
CERTAINTY ANALYSIS  FOR  VARIABLY 
SATURATED  FLOW. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02983 


MODELING  OF  HIGHLY  ADVECTIVE  FLOW 
PROBLEMS. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Mathematical 

Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02984 


CROSS-BOREHOLE  PACKER  TESTS  AS  AN 
AID  IN  MODELLING  GROUND-WATER  RE- 
CHARGE. 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  vir  Grondwaterstudies. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02985 


BOUNDARY  ELEMENT  METHOD  (GREEN 
FUNCTION  SOLUTION)  FOR  UNSTEADY 
FLOW  TO  A  WELL  SYSTEM  IN  A  CONFINED 
AQUIFER. 

Nanjing  Univ.  (China).  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-02986 


FINITE  ELEMENT  SOLUTION  OF  GROUND- 
WATER FLOW  PROBLEMS  BY  LANCZOS  AL- 
GORITHM. 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Coordenacao  dos  Programas  de  Pos-graduacao  de 
Engenharia. 

A.  L.  G.  A.  Coutinho,  L.  C.  Wrobel,  and  L. 
Landau. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  59-64,  2  tab,  11  ref. 

Descriptors:  "Groundwater  movement,  "Algo- 
rithms, "Finite  element  method,  Mathematical 
equations,  Seepage,  Dam  foundations,  Computer 
programs,  Performance  evaluation,  Comparison 
studies. 

A  procedure  for  finite-element  (FE)  solution  of 
groundwater  flow  problems  using  the  Lanczos  al- 
gorithm was  developed  and  compared  with  the 
conjugate  gradient  (CG)  method  with  respect  to 
computational  efficiency.  FE  discretization  of  the 
flow  for  groundwater  obeying  Darcy's  law  yields 
a  system  of  algebraic  equations  that  can  be  ex- 
pressed as  A  u  =  b,  where  A  is  a  n  x  n  symmetric, 
banded  positive  definite  matrix,  b  is  the  known 
independent  vector  arising  from  boundary  condi- 
tions, and  u  is  the  desired  solution.  The  Lanczos 
algorithm  is  an  oblique  projection  method  that 
constructs  weak  forms  of  this  equation  in  the  sub- 
spaces  spanned  by  the  Krylov  sequence.  The  seep- 
age below  a  concrete  dam  under  an  impervious 
foundation,  which  was  solved  analytically  by 
Cheng,  was  used  as  the  model  problem.  Results 
obtained  using  4-noded  isoparametric  elements 
with   2x2   Gauss   integration,   for   two   meshes 


comprising  10  x  20  (200)  and  20  x  40  (800)  element* 
were  compared  using  five  methods:  CG,  (  ' 
Jacobi  regulanzation,  modified  CG  with  Jac/,bi 
regularization,  Lanczos  algorithm,  and  Lai 
gorithm  with  Jacobi  regulanzation  Analyses  were 
conducted  on  a  Burroughs  A-10  computer  and  the 
algorithms  were  coded  in  FORTRAN  Number  of 
iterations,  CPU  time,  and  input/output  time  using 
the  Lanczos  algorithm  compared  favorably  with 
results  obtained  with  the  CG  method.  Conver- 
gence was  obtained  within  a  factor  of  0  00)  The 
results  obtained  agreed  well  with  those  obtained 
analytically  by  Cheng  and  improved  as  the  mesh 
was  refined.  (See  also  W90-02980)  (Rochester- 
PTT) 
W90-02987 


FINITE   ELEMENT   MODEL  OF   FRACTURE 
FLOW. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02988 


FINITE  ELEMENT  MODELING  OF  THE 
RURSCHOLLE  MULTI-AQUIFER  GROUND- 
WATER SYSTEM. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl   fuer  Wasserbau  und  Wasserwirtschaft 
und  Inst,  fuer  Wasserbau. 
H.-W.  Dorgarten. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).    1988.  p  71-76,   2  fig,  8  ref. 

Descriptors:  "Finite  element  method,  "Hydrologic 
models,  "Model  studies,  "Statistical  models,  "West 
Germany,  "Mine  drainage,  "Groundwater  move- 
ment, "Aquifers,  Pumping,  Water  table,  Mathemat- 
ical models,  Simulation,  Computers,  The  Nether- 
lands, Artificial  recharge,  Environmental  effects. 

The  West  German  region  between  Aachen  and 
Cologne  is  a  major  lignite  reservoir,  from  which 
open-pit  lignite  mining  is  anticipated  to  occur  to 
pit  depths  of  600  m  by  the  year  2100.  Because 
pumping  is  required  to  keep  the  pits  dry,  signifi- 
cant lowering  of  regional  water  tables  will  occur. 
The  future  groundwater  situation  was  simulated 
using  a  quasi-three-dimensional  mathematical 
model  that  involved  finite  element  discretization  of 
about  28,000  elements  and  more  than  10,000  nodes. 
This  model,  the  Rurscholle  multi-aquifer  model, 
was  executed  on  a  Cray  X-MP  supercomputer, 
covering  a  time  period  of  125  yr  in  time-steps  of  3 
mo  and  2.5  yr.  Results  showed  a  wide-ranging 
decline  of  phreatic  groundwater  table  by  more 
than  1  m,  which  may  result  in  various  ecological 
effects.  Depression  of  groundwater  in  the  lower 
aquifers  is  about  200  m  near  the  pits  and  several 
meters  far  beyond  the  German  border  in  the  Neth- 
erlands. Based  on  these  results,  several  counter- 
measures  were  simulated  with  the  model:  (1)  re- 
ducing pit  volume,  which  could  lead  to  an  earlier 
refilling  of  the  groundwater  reservoir  and  saving 
of  nearby  rivers;  (2)  building  injection  wells  to  the 
bottom  of  the  first  aquifer  to  save  ecologically 
valuable  areas  from  groundwater  decline;  (3)  rais- 
ing the  water  table  through  artificial  groundwater 
recharge,  which  would  require  high  pumpage  rates 
in  the  pits;  and  (4)  using  pit  water  for  water  supply, 
which  would  allow  certain  other  groundwater  res- 
ervoirs to  be  saved.  (See  also  W90-02980)  (Roches- 
ter-PTT) 
W90-02989 


COMPUTATION  OF  FLOW  THROUGH  A 
COMPOSITE  POROUS  DOMAIN. 

Pretoria  Univ.  (South  Africa).  Dept.  of  Mechani- 
cal Engineering. 
J.  P.  du  Plessis. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
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on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  77-82,  5  ref. 

Descriptors:  'Mathematical  models,  *Hydrologic 
models,  *Model  studies,  'Groundwater  movement, 
•Porous  media,  'Permeability,  Porous  media,  Po- 
rosity, Flow  nets,  Mathematical  equations. 

Recent  developments  in  the  continuum  theory  of 
flow  through  porous  media  permit  the  implementa- 
tion of  one  general  equation,  which  governs  the 
flow  in  all  parts  of  a  composite  medium.  Only  two 
parameters,  the  porosity  (void  fraction)  and  the 
microscopic  length  scale,  are  needed  to  describe 
the  hydrodynamic  permeability  locally  within  each 
control  volume  of  the  flow  domain.  This  unified 
approach  can  be  used  to  predict  flow  characteris- 
tics through  a  composite  domain  consisting  of  sec- 
tions of  porous  media  with  different  permeabilities. 
Some  aspects  of  the  computational  application  of 
this  method  are  discussed  with  reference  to  a  finite 
volume  numerical  procedure.  It  is  shown  that  an 
internal  jump  in  permeability,  which  defines  the 
interface  between  different  porous  media,  can  be 
treated  without  the  explicit  matching  of  flow  prop- 
erties on  either  side  of  the  interface.  The  procedure 
outlined  here  has  been  applied  and  preliminary 
results  are  very  promising.  Row  past  a  porous 
obstruction  (porosity  =  0.976,  microscopic  charac- 
teristic length  =  0.001)  in  a  straight  tube  has  been 
modeled  to  investigate  the  effect  of  so-called  iner- 
tial  terms  of  microscopic  shear  factor  in  the  non- 
Darcy  region  of  intermediate  Reynolds  number 
flows.  Preliminary  results  for  flow  past  a  porous 
sphere  yield  flow  patterns  almost  identical  to  that 
given  by  experimental  flow  visualization.  The  sim- 
plistic method  described  here  thus  seems  capable 
of  capturing  the  essentia]  features  of  flow  through 
composite  porous  media.  The  advantages  of  the 
present  approach  are  the  relative  ease  by  which 
existing  codes  for  free  flow  can  be  altered  to 
handle  composite  porous  flows,  the  elimination  of 
matching  problems  at  internal  boundaries  or  inter- 
faces, and  the  consistency  of  the  equations  at  extre- 
mal values  of  the  hydrodynamic  permeability.  Al- 
though a  two-dimensional  application  is  discussed 
here,  the  present  model  is  also  directly  applicable 
to  three-dimensional  cases  of  porous  flows.  (See 
also  W90-02980)  (Rochester-PTT) 
W90-02990 


TWO  PERTURBATION  BOUNDARY  ELE- 
MENT CODES  FOR  STEADY  GROUNDWAT- 
ER FLOW  IN  HETEROGENEOUS  AQUIFERS. 

Lagos  Univ.  (Nigeria).  Hydraulic  Research  Unit. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-O2991 


THREE-DIMENSIONAL  FINITE  ELEMENT- 
FTNITE  DIFFERENCE  MODEL  FOR  SIMU- 
LATING CONFINED  AND  UNCONFINED 
GROUNDWATER  FLOW. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
A.  S.  Mayer,  and  C.  T.  Miller. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  89-94,  4  fig,  7  ref.  EPA 
Assistance  Agreement 

Descriptors:  'Statistical  models,  'Model  studies, 
•Hydrologic  models,  'Groundwater  movement, 
•Finite  element  method,  'Finite  difference  meth- 
ods, Algorithms,  Computer  models,  Simulation 
analysis,  Confined  groundwater,  Unconfined 
aquifers,  Comparison  studies,  McDonald-Har- 
baugh  Model,  ALALS  algorithm,  Mathematical 
analysis,  Performance  evaluation. 

Application  of  three-dimensional  groundwater 
flow  models  often  has  been  constrained  by  com- 
puter core  storage  and  CPU  time  requirements, 
especially  for  unconfined  flow  problems.  A  previ- 


ously developed  algorithm,  the  alternate  sublayer 
and  line  sweep  (ALALS)  algorithm,  is  extended 
here  to  the  case  of  unconfined  flow.  Results  from 
the  numerical  model  were  tested  with  flow  prob- 
lems amenable  to  analytical  solution.  In  the  first 
case,  a  transient  unconfined  flow  in  a  single  layer 
was  simulated,  and  the  results  was  compared  with 
those  from  the  Theis  equation,  with  specific  yield 
as  the  storage  term,  adjusted  for  non-constant 
transmissivity  with  the  Jacob  correction.  The 
second  validation  consisted  of  a  transient,  radially 
convergent,  confined  flow  problem  with  a  partially 
penetrating  well.  The  simulation  was  performed 
using  29  layers  with  a  stress  located  only  in  the 
bottom  10  layers.  This  result  was  compared  with 
Hantush's  analytical  solution.  The  U.  S.  Geological 
Survey's  McDonald-Harbaugh  model  was  used  to 
provide  benchmark  for  accuracy  and  efficiency  of 
the  present  model.  The  three-dimensional  ALALS 
algorithm  accurately  simulated  unconfined 
groundwater  flow.  The  model  compares  favorably 
with  the  McDonald-Harbaugh  model  in  terms  of 
computation  efficiency,  accuracy,  and  the  ability 
to  handle  difficult  conditions  such  as  the  draining 
and  refilling  of  model  elements.  (See  also  W90- 
02980)  (Rochester-PTT) 
W90-02992 


GALERKIN  FINITE  ELEMENT  MODEL  TO 
SIMULATE  THE  RESPONSE  OF  MULTILAY- 
ER AQUIFERS  WHEN  SUBJECTED  TO  PUMP- 
ING STRESSES. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02993 


FINITE  ELEMENT  BASED  MULTI  LAYER 
MODEL  OF  THE  'HEIDE  TROUGH'  GROUND- 
WATER BASIN. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 
und  Inst,  fuer  Wasserbau. 
B.  Pelka. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
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As  a  part  of  the  groundwater  management  master 
plan  for  Dithmarschen,  a  region  in  North  Germa- 
ny near  the  North  Sea,  a  multi-layer  model  was 
implemented  to  optimize  and  coordinate  the  devel- 
opment and  management  policies  of  seven  public 
and  industrial  waterworks.  A  complicated  geologi- 
cal and  hydrogeological  situation,  characterized  by 
several  glacial  geological  processes,  had  to  be  ab- 
stracted to  become  input  for  the  numerical  multi- 
layer model.  The  model  included  large  marsh  re- 
gions and  a  surface  drained  by  distributed  patterns 
of  field  ditches,  which  are  simulated  by  an  areal 
leakage  boundary  condition.  A  successful  calibra- 
tion of  different  model  parameters  was  achieved  by 
performing  a  stepwise  calibration  according  to  the 
priority  of  influence.  The  model  has  been  used  to 
simulate  several  management  alternatives  and 
global  and  regional  water  balances  have  been  eval- 
uated. The  simulation  results  show  the  conse- 
quences of  various  discharge  alternatives.  In  addi- 
tion, they  help  identify  management  alternatives  of 
minor  economic  or  ecological  value.  (See  also 
W90-02980)  (Author's  abstract) 
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An  alternating-direction  Galerkin  method  com- 
bined with  a  characteristic  method  (ADCG)  was 
developed  for  simulation  of  saturated-unsaturated 
solute  transport  in  porous  media.  The  aim  of  the 
method  is  to  overcome  numerical  diffusion  and 
oscillation  and  to  ensure  high  accuracy  and  effi- 
ciency of  computation.  A  novel  characteristic 
method,  base  on  single  particle  tracking  of  the 
front  and  high-order  and  linear  interpolations  near 
the  front  and  the  remaining  paths  of  the  domain, 
respectively,  was  developed  to  obtain  the  'convec- 
tive  contribution.'  The  described  ADCG  method 
was  employed  with  two  example  cases:  (1)  an 
idealized  aquifer  contamination  problem  with  uni- 
directional flow  of  constant  velocity  and  (2)  a 
saturated-unsaturated  transport  experiment  on  par- 
tially ponding  wastewater  (20  g/1  NaCl  solution) 
disposal  into  loam  with  aggregated  structure  in  a 
perspex  slab  3  m  in  length,  2  m  in  height,  and  0.3  m 
in  thickness  under  drainage  conditions  in  which 
the  water  table  depth  was  initially  1.3  m.  From 
these  tests  it  is  evident  that  ADCG,  with  the 
incorporated  characteristic  method,  is  superior  to 
ADG  in  eliminating  numerical  difficulties  and  en- 
suring high  accuracy  and  efficiency  due  to  the 
allowable  wider  ranges  of  Peclet  and  Courant 
numbers.  Furthermore,  the  improved  characteris- 
tic method  greatly  simplifies  its  application  in  the 
hyperbolic  problem  and  leads  to  more  practical 
uses  of  the  Eulerian-Lagrangian  approach  for  the 
simulation  of  general  transport  problems.  (See  also 
W90-02980)  (Rochester-PTT) 
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A  subregion  block  iteration  (SBI)  technique  was 
developed  in  conjunction  with  finite-element  ap- 
proximations of  saturated-unsaturated  flow  equa- 
tions. The  proposed  SBI  technique  was  implement- 
ed in  a  three-dimensional  finite-element  saturated- 
unsaturated  flow  model.  The  model  was  verified 
with  a  nonlinear  diffusion  equation  having  an  ana- 
lytical solution.  It  was  then  applied  to  a  typical 
single  trench  burial  trench  problem.  This  problem 
could  not  be  solved  using  the  direct  elimination 
finite-element  method.  The  SBI  technique  provides 
significant  improvement  over  models  based  on 
direct  band  solution  methods  in  both  CPU  storage 
(about  85%)  and  CPU  time.  Operational  count 
indicates  that  the  CPU  time  is  proportional  to  the 
square  of  the  matrix  band-width.  Thus,  the  CPU 
time  with  SBI  would  have  been  only  approximate- 
ly equal  to  (25/339)  squared  x  27,  which  equals 
0. 1 1  times  that  of  the  direct  solution  method  for 
the  example  used  here.  (See  also  W90-02980)  (Au- 
thor's abstract) 
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The  transition  potential  is  the  fluid  potential  for  the 
transition  between  fluid-dynamic  existence  of  a 
fluid  (funicular  saturation)  and  its  non-existence 
(residual  saturation).  The  locus  of  such  a  transition 
defines  a  solution-dependent  boundary.  This 
boundary  condition  is  considered  here  two-fluid 
flow  and  multiphase  flow.  Relevant  equations  and 
parameters  for  two  and  three  non-mixing  fluids 
(water  and  oil  in  quartz)  are  presented  and  dis- 
cussed. The  hysteresis  rhomboid  and  its  employ- 
ment of  the  analysis  of  capillarity  in  the  system  are 
discussed.  (See  also  W90-02980)  (Rochester-PTT) 
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Equations  for  groundwater  flow  and  convective- 
dispersive  transport  are  solved  for  the  distribution 
of  concentration  when  a  distribution  of  hydraulic 
conductivity  is  given.  The  methodology  used  ap- 
proximates the  function  used  to  relate  the  conduc- 
tivity and  the  concentration  using  a  limited  form  of 
stratified  sampling  of  the  parameter  distribution 
and  interpolation  of  those  sampling  results  using 
first  order  sensitivity  information  and  Hermite  pol- 
ynomial interpolators.  Use  of  the  present  approach 
to  solving  stochastic  groundwater  problems  is  il- 
lustrated using  a  hypothetical  aquifer  of  the  fol- 
lowing properties:  50  ft  thickness,  50  ft  longitudi- 
nal dispersivity,  10  ft  transverse  dispersivity,  0.2 
porosity,  diffusion  coefficient  0.0001  sq  ft/day,  180 
nodes,  space  discretization  of  100-200  ft,  and  time 
step  for  mass  transport  of  10.5  days.  In  this  system 
the  conductivity  is  lognormally  distributed.  In  this 
example,  an  exact  duplication  of  the  concentration 
distribution  required  only  11  nodes  (at  a  cost  of 
roughly  22  simulations),  whereas  over  500  simula- 
tions were  needed  to  converge  the  distribution 
using  the  conventional  Monte  Carlo  approach. 
Thus,  the  proposed  method  presents  the  opportuni- 
ty for  significant  computational  savings,  in  the 
present  case,  about  a  20-fold  improvement  in  the 
cost  of  computing  the  distribution.  (See  also  W90- 
02980)  (Rochester-PTT) 
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Stochastic  methods  were  applied  to  the  analysis 
and  prediction  of  large-scale  solute  transport  in 
saturated  heterogeneous  porous  media.  A  set  of 
coupled  partial  differential  equations  describing  the 


propagation  of  the  concentration  mean  and  oovar- 
iance  was  derived  from  the  classical  advection- 
dispersion  equation.  It  was  assumed  that  the  major 
factor  contributing  to  uncertainty  in  the  prediction 
of  mass  transport  is  the  unknown  spatial  distribu- 
tion of  the  underlying  steady-state  groundwater 
velocity  field.  Both  an  iterative  principal  direction 
finite  element  algorithm  and  an  iterative  conven- 
tional Galerkin  finite  element  algorithm  were  de- 
veloped to  solve  the  equations.  The  performance 
of  these  solution  algorithms  was  verified  by  Monte 
Carlo  simulation  and  the  accuracy,  efficiency,  and 
computer  storage  requirements  of  the  three  solu- 
tion techniques  are  contrasted  here.  The  perturba- 
tion has  the  obvious  disadvantage  that  it  is  applica- 
ble only  to  random  fields  in  which  perturbations 
around  the  mean  solution  are  relatively  small.  The 
perturbation  method  has  the  advantage  that  the 
solution  grid  need  only  be  designed  to  capture  the 
details  of  the  moments  of  the  random  fields,  rather 
than  the  variation  of  the  random  fields  themselves. 
Thus,  a  covariance  solution  grid  will  typically 
require  fewer  nodes  than  a  Monte  Carlo  solution 
grid.  The  principal  direction  algorithm  is  less  accu- 
rate than  the  finite-element  algorithm  for  problems 
with  uniform  mean  flow  fields  and  relatively  large 
dispersivities.  However,  the  principal  direction  co- 
variance  algorithm  requires  less  computer  storage 
and  runs  faster  given  the  same  solution  grid,  par- 
ticularly as  the  number  of  nodes  increases.  The 
principal  direction  solution  technique  is  thus  best 
suited  for  large-scale  problems  with  small  trans- 
verse dispersivity.  (See  also  W90-02980)  (Roches- 
ter-PTT) 
W90-03007 


MODELLING  FLOW  IN  HETEROGENEOUS 
AQUD7ERS:  D3ENTIFICATION  OF  THE  IM- 
PORTANT SCALES  OF  VARIABILITY. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 
L.  R.  Townley. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  197-202,  4  fig,  7  ref. 

Descriptors:  "Model  studies,  "Hydrologic  models, 
"Groundwater  movement,  "Transmissivity, 
"Aquifers,  Simulation,  Scale,  Mathematical 
models,  Finite  element  method,  Heterogeneity, 
Spatial  variation,  Numerical  analysis,  Covariance. 

Although  the  spatial  distribution  of  transmissivity 
in  real  aquifers  is  highly  variable,  adequate  simula- 
tion often  is  achieved  using  spatially  averaged 
transmissivity  for  model  input.  A  fundamental 
question  concerns  the  choice  of  the  largest  suitable 
averaging  scale  at  which  adequate  simulation  is 
achieved,  but  above  which,  prediction  accuracy 
deteriorates.  Prediction  accuracy  for  a  hypotheti- 
cal aquifer  is  evaluated  numerically  using  first- 
order  calculations  of  the  covariance  of  predicted 
heads.  Uncertainty  in  transmissivity  is  represented 
by  spatial  covariance  functions  that  take  into  ac- 
count the  length  scales  of  averaging.  The  predic- 
tion of  accuracy  deteriorates  when  the  averaging 
scale  exceeds  the  correlation  length  of  the  underly- 
ing log  transmissivity  field.  A  complete  solution  to 
the  problem  as  posed  here  will  require  further 
understanding  of  the  relationship  between:  (1)  the 
scale  of  the  flow  field;  (2)  the  scale  of  variability  of 
the  underlying  point  process;  (3)  the  scale  with 
which  spatial  averaging  is  carried  out;  and  (4)  the 
scale  of  discretization  with  which  an  approximate 
finite-element  solution  is  obtained.  (See  also  W90- 
02980)  (Rochester-PTT) 
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The  effect  of  concentration  on  solute  transport  is 
considered  in  the  analysis  of  a  sea  water  intrusion 
problem  in  a  two-layered  surface  aquifer  system. 
An  iterative  solution  scheme  was  employed  to 
solve  the  flow  and  transport  equations  simulta- 
neously by  using  implicit  finite-difference  approxi- 
mation of  the  equation.  Analysis  with  a  coupled 
flow  and  transport  model  considering  the  effect  of 
salt  concentration  on  fluid  properties  indicates  that 
for  the  sea  water  intrusion  problem  with  source 
concentration  normally  in  the  range  of  25-30  g/1, 
the  effect  of  concentration  change  in  viscosity  is 
not  significant.  For  area  transport  analysis,  the 
slope  of  the  aquifer  bed  introduces  appreciable 
effect  on  concentration  distribution  as  the  flow 
velocity  becomes  significantly  concentration  de- 
pendent. Analysis  with  hypothetical  but  typical 
field  problems  indicates  the  effect  of  vertical  leak- 
age for  a  two-layered  aquifer  system  on  concentra- 
tion distribution.  Leakage  from  unconfined  aquifer 
to  confined  aquifer  results  in  reduction  of  the  level 
of  concentration  in  the  unconfined  aquifer.  With 
influx  to  the  confined  aquifer,  the  piezometric  level 
drop  due  to  pumping  is  less  compared  to  the  case 
where  there  is  no  leakage.  As  a  result,  the  level  of 
concentration  with  time  at  a  particular  point  is  low 
compared  to  that  for  a  fully-confined  situation. 
With  an  increase  in  K'  value,  further  reduction  is 
expected.  (See  also  W90-02980)  (Rochester-PTT) 
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Simulated  results  of  the  coupled  freshwater-salt- 
water sharp-interface  (FSSI)  and  convective-dis- 
persive  numerical  models  are  compared  using 
steady-state  cross-sectional  simulations.  The  cou- 
pled FSSI  model  solves  continuity  equations  for 
the  fresh  and  saltwater  regions  of  a  simulated 
aquifer  system.  The  sharp  interface  that  separates 
the  two  regions  is  located  so  that  the  hydraulic 
pressures  on  each  side  of  the  interface  are  equal 
and  the  continuity  of  pressure  in  the  system  is 
maintained.  The  model  is  quasi-three  dimensional 
in  that  only  horizontal  flow  is  simulated  within 
aquifer  layers  and  only  vertical  flow  is  simulated 
between  aquifer  layers.  The  finite-difference 
method  is  used  to  discretize  the  simulated  system. 
The  two-dimensional,  convective-dispersive  model 
used  here  is  commonly  known  as  SUTRA  (Satu- 
rated-Unsaturated  TRansport).  The  model  solves 
continuity  and  transport  equations  in  which  pres- 
sure and  solute  mass  fraction  ar  the  dependent 
variables,  and  fluid  density  depends  on  solute  mass 
fraction.  The  model  can  simulate  flow  and  trans- 
port in  two  dimensions.  In  the  present  work,  simu- 


lated solute  mass  fractions  are  presented  as  isoch- 
lors  (lines  of  equal  chloride  concentration  relative 
to  seawater,  i.e.,  the  1.0  isochlor  represents  sea- 
water,  the  0.0  isochlor  represents  freshwater).  The 
finite-element  method  is  used  to  discretize  the  sim- 
ulated area  or  cross  section.  The  two  methods  used 
produced  nearly  identical  flow  rates  in  much  of  the 
freshwater  part  of  the  system  and  would,  there- 
fore, produce  similar  calculated  travel  times  for 
use  in  studies  of  groundwater  flow.  The  calculated 
sharp  interface  commonly  was  landward  of  even 
the  0.2  isochlor  in  two  of  the  aquifers,  indicating 
that,  for  the  conditions  employed,  the  FSSI  model 
may  produce  an  estimate  of  the  location  of  salt- 
water in  coastal  aquifers  that  is  further  landward 
than  that  produced  by  the  convective-dispersive 
model.  It  is  hypothesized  that  this  is  due  to  how 
vertical  flow  through  confining  beds  is  represented 
in  the  sharp-interface  model.  (See  also  W90-02980) 
(Rochester-PTT) 
W90-03010 


CAN  THE  SHARP  INTERFACE  SALT-WATER 
MODEL  CAPTURE  TRANSIENT  BEHAVIOR. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
G.  Pinder,  and  S.  Stothoff. 

IN:  Computational  Methods  in  Water  Resources: 
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Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  217-222,  5  fig,  1  tab,  3 
ref. 
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Boundaries,  Pumping,  Mathematical  models,  Path 
of  pollutants,  Comparison  studies. 

The  formal  simulation  of  groundwater  flow  in 
coastal  aquifers  encountering  salt  water  should 
employ  the  three-dimensional  flow  and  transport 
equations,  but  the  reduction  of  this  problem  to  two 
spatial  dimensions  in  the  areal  plane,  using  a  sharp- 
interface  assumption,  often  has  been  employed  to 
render  field  problems  tractable.  The  transient 
sharp-interface  areal  two-dimensional  formulation 
and  the  three-dimensional  solute  transport  formula- 
tion were  compared,  and  an  example  of  divergence 
between  the  two  approaches  is  presented.  It  was 
hypothesized  that  the  interface  does  not  respond  to 
a  stress  causing  vertical  fluid  gradients  in  a  manner 
consistent  with  the  dynamic  movement  of  the  salt- 
water/fresh-water front.  To  test  this  hypothesis, 
salt-water  upconing  beneath  a  pumping  well  was 
simulated  using  both  the  transport  equations  (in 
cylindrical  coordinates)  and  the  sharp-interface 
equations  defined  in  the  areal  plane.  In  both  cases, 
the  system  was  initially  in  hydrostatic  equilibrium, 
and  the  outside  boundary  remained  so  through 
first-type  conditions.  The  remaining  boundaries  are 
no-flux  boundaries,  except  at  the  well.  In  response 
to  the  pumping  stress,  the  interface  moves  vertical- 
ly upward.  The  movement  of  the  interface  as  simu- 
lated by  the  two  models  was  entirely  different.  The 
assumptions  inherent  in  the  vertically-integrated, 
sharp-interface  formulation,  while  at  first  glance 
quite  reasonable,  in  fact  lead  to  equations  that  fail 
to  accurately  capture  the  dynamics  of  the  salt- 
water/fresh-water interface  for  the  test  problem. 
By  extension,  it  is  concluded  that  the  two-dimen- 
sional sharp-interface  formulation  does  not  account 
adequately  for  the  transient  behavior  of  regimes 
exhibiting  significant  vertical  flow.  (See  also  W90- 
02980)  (Rochester-PTT) 
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Descriptors:  'Path  of  pollutants,  'Mathematical 
studies,  'Approximation  method,  'Solute  trans- 
port, 'Groundwater  movement,  Mathematical 
equations,  Finite  difference  methods,  Spatial  distri- 
bution, Stability  analysis. 

The  existence  of  an  analogy  between  stability 
properties  of  numerical  integration  schemes  of  an 
ordinary  differential  equation  (dy/dt  =  lambda  y) 
and  those  of  finite  difference  approximations  of  the 
advection-diffusion  equation  is  shown,  and  applied 
to  simplify  the  stability  analysis  of  the  advection- 
diffusion  equation.  This  is  illustrated  here  by  deter- 
mination of  the  stability  curves  for  the  Adams- 
Bashforth  scheme,  combined  with  various  spatial 
discretizations,  which  shows  that  the  proposed 
analogy  between  the  two  types  of  equations  per- 
mits the  determination  of  practical  stability  criteria, 
even  in  cases  where  the  complexity  of  the  expres- 
sions resulting  from  the  classical  stability  analysis 
technique  makes  those  criteria  difficult  to  obtain. 
(See  also  W90-03036)  (Rochester-PTT) 
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Many  workers  have  turned  recently  to  Eulerian- 
Lagrangian  methods  (ELM)  in  an  attempt  to  cap- 
ture satisfactorily  both  the  second  order  parabolic 
and  first  order  nature  of  the  advection-diffusion 
transport  equation.  A  method  is  presented  here 
resembles  an  ELM  in  that  information  required  in 
the  difference  equations  is  brought  from  the  last 
time  step  by  tracking  along  coordinates.  The  ad- 
vection-diffusion equation  is  written  in  Lagrangian 
coordinates.  It  is  then  approximated  by  a  central 
difference  in  time  and  a  least-squares  collocation 
(LESCO)  discretization  in  space.  The  collocation 
point  locations  are  projected  backward  along  char- 
acteristics. A  major  difference  between  the  present 
approach  and  ELMs  is  that  no  intermediate  solu- 
tion is  computed.  Excellent  results  have  been  ob- 
tained using  the  total  derivative  and  LESCO  to 
solve  the  advection-diffusion  transport  equation. 
Two  examples  computed  here  show  that  the 
method  works  well  in  advection-dominated  trans- 
port. This  is  due  partially  to  having  eliminated  the 
first  order  hyperbolic  term  that  dominates  when 
the  Peclet  number  is  too  large.  As  the  velocity 
decreases,  the  equations  reduce  to  Eulerian  equa- 
tions for  diffusion,  so  the  procedure  works  well  for 
diffusion-dominated  transport  as  well.  (See  also 
W90-03036)  (Rochester-PTT) 
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analysis,  Mathematical  models. 

Systematic  development  and  analysis  was  conduct- 
ed on  some  of  the  Petrov-Galerkin  (PG)  and  Opti- 
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mal  Test  Function  (OTF)  methods  employed  in 
obtaining  reliable  numerical  solutions  to  advection- 
dominated  flow  problems.  It  is  shown  that,  for 
model  one-dimensional  steady  state  and  transient 
adyection-diffusion  problems,  these  diverse  formu- 
lations produce  similar,  in  some  cases  identical, 
results.  The  methods  considered  were  Allen  and 
Southwell  difference  scheme,  quadratic  PG, 
streamline  upwind  PG,  exponential  PG,  and  OTF 
methods.  The  method  for  generalizing  these  meth- 
odologies to  time-dependent  problems  is  presented. 
(See  also  W9O-03O36)  (Rochester-PTT) 
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Descriptors:  'Mathematical  studies,  *Advection, 
•Dispersion,  'Numerical  analysis,  'Groundwater 
movement,  Algorithms,  Cell  Analytic-Numerical 
Method,  Advection,  Dispersion,  Mathematical 
equations,  Performance  evaluation,  Grid  orienta- 
tion error,  Comparison  studies. 

A  numerical  method,  called  the  Cell  Analytic- 
Numerical  (CAN)  Method,  has  been  developed  for 
solution  of  the  two-dimensional  advection-disper- 
sion  equation  by  using  a  transverse  integration 
technique  followed  by  analytical  solution  of  the 
transverse-integrated  local  equations.  Continuity  of 
the  mass  flux  is  then  used  to  obtain  a  set  of  coupled 
tridiagonal  equations,  which  can  be  solved  effi- 
ciently. This  new  method  is  demonstrated  to  have 
high  accuracy,  even  when  applied  on  coarse 
meshes,  and  to  have  minimal  grid  orientation  error. 
The  example  problem  involved  an  instantaneous 
contaminant  point  source  in  an  infinite  homogene- 
ous domain.  The  results  are  compared  with  an 
available  analytical  solution  and  with  another  nu- 
merical solution  obtained  by  the  Alternating  Di- 
rection Galerkin  (ADG)  technique.  The  CAN 
method  is  more  accurate  than  the  ADG  method 
and  is  free  from  grid  orientation  error.  (See  also 
W90-03036)  (Rochester-PTT) 
W90-03040 


FINITE  ELEMENT  TECHNIQUES  FOR  CON- 
VECTIVE-DISPERSIVE  TRANSPORT  IN 
POROUS  MEDIA. 

Wyoming  Univ.,  Laramie.  Dept.  of  Mathematics. 
R.  E.  Ewing. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
27-34,  17  ref. 
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method,  Spatial  distribution,  Method  of  character- 
istics, Mathematical  equations. 

Operator-splitting  techniques  are  applied  to  con- 
vective-diffusive  transport  problems  in  porous 
media.  The  convection  is  treated  by  applying  a 
modified  method  of  characteristics  to  time-step 
along  the  characteristics  of  the  convective-part  of 
the  flow.  The  non-symmetry  in  the  spatial  operator 
is  addressed  via  a  Petrov-Galerkin  method  that 
uses  a  test  function  to  achieve  stability  through  a 
balancing  of  the  remaining  convection,  the  diffu- 
sion, and  any  possible  reaction  terms.  The  use  of 
time-stepping  along  characteristics  allows  the  use 
of  large  time-steps  in  a  stable  but  accurate  fashion. 
If  local  phenomena  are  important,  self-adaptive 
local  grid  refinement  techniques  can  be  coupled 
with  the  operator  splitting.  (See  also  W90-03036) 
(Author's  abstract) 
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3-D  FINITE  ELEMENT  TRANSPORT  MODELS 
BY  UPWIND  PRECONDITIONED  CONJU- 
GATE GRADIENTS. 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  5B. 
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STRUCTURE  OF  MASS-RESPONSE  FUNC- 
TIONS OF  DISSOLVED  SPECIES  IN  HYDRO- 
LOGIC  TRANSPORT  VOLUMES. 

Trento  Univ.  (Italy).  Dept.  of  Engineering. 
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Descriptors:  'Mathematical  studies,  'Path  of  pol- 
lutants, 'Solute  transport,  'Groundwater  move- 
ment, 'Numerical  analysis,  Mathematical  equa- 
tions, Advection,  Dispersion,  Upstream  weighting 
methods,  Method  of  characteristics,  Moving  point 
methods,  Multiple  cell  balance  method,  Perform- 
ance evaluation. 

A  variety  of  improved  numerical  methods  has  been 
presented  recently  to  deal  with  numerical  difficul- 
ties arising  in  the  solution  of  advection-dominated 
transport  problems.  Examples  are  Upstream 
Weighting  Methods  (UWM),  the  Method  of  Char- 
acteristics (MOC),  and  Moving  Point  Methods. 
The  upstream  weighted  Multiple  Cell  Balance 
Method  (MCBM)  of  Sun  and  Yeh  was  modified  to 
create  the  Advection  Control  Method  (ACM), 
which  is  described  here.  The  method  differs  from 
the  MOC  and  UWM  in  that  an  advection  control 
term  is  added  onto  the  right-hand  side  of  the 
discretized  mass  balance  equation  of  each  node  to 
control  the  behavior  of  numerical  solutions.  One  or 
several  invented  nodes  are  introduced  into  each 
element.  The  concentration  of  an  invented  node  is 
considered  as  a  weighted  average  of  two  parts,  one 
determined  by  nodal  values  of  real  nodes  and  the 
other  by  a  'single-step  reverse  particle  tracking' 
technique.  The  overshoot  of  numerical  solutions 
can  be  eliminated  and  the  numerical  dispersion  is 
smaller  than  that  of  UWMs,  and  the  boundary 
conditions  and  sink  or  source  terms  can  be  treated 
as  in  the  finite-element  methods.  The  method  is 
applied  easily  to  three-dimensional  field  problems, 
but  there  remains  an  undefined  coefficient  that 
needs  to  be  designated  artificially.  (See  also  W90- 
03036)  (Rochester-PTT) 
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CHARACTERISTIC  ALTERNATING  DIREC- 
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Descriptors:  'Mathematical  studies,  'Path  of  pol- 
lutants, 'Groundwater  movement,  'Solute  trans- 
port, 'Heat  transfer,  'Convection,  'Diffusion, 
Aquifers,  Numerical  analysis,  Performance  evalua- 
tion. 

A  new  method  for  the  numerical  solution  of  the 
convection   diffusion   equation   in   one,   two,   and 


three  dimensions  is  presented.  This  numerical 
scheme  is  based  on  combining  the  utility  of  a  fixed 
grid  in  Eulerian  coordinates  with  the  computation 
power  of  the  Lagrangian  method.  A  detailed  com- 
parison is  made  of  simulated  concentrations  with 
analytical  solutions,  including  an  analytical  solu- 
tion of  the  three-dimensional  advection-dispersion 
equation.  The  numerical  method  is  employed  with 
some  solute  transport  and  heat  transfer  problems. 
The  numerical  results  demonstrate  that  the  method 
is  capable  of  solving  advection-dispersion  problems 
without  generating  significant  numerical  diffusion 
when  Peclet  number  is  not  too  large  and  oscilla- 
tions are  absent.  Numerical  diffusion  is  caused 
mainly  by  the  interpolation  between  nodes.  Due  to 
increases  in  interpolation  and  computation,  the  re- 
sults of  two-dimensional  and  three-dimensional 
problems  are  not  as  good  as  those  for  one-dimen- 
sional problems.  (See  also  W90-O3036)  (Rochester- 
PTT) 
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Descriptors:  'Mathematical  studies,  'Path  of  pol- 
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A  zoomable  and  adaptable  hidden  fine-mesh  ap- 
proach (ZAHFMA),  which  can  be  used  with 
either  finite  element  or  finite  difference  methods,  is 
proposed  to  solve  the  advection-dispersion  equa- 
tion. The  approach  is  based  on  automatic  adapta- 
tion of  zooming  a  hidden  fine-mesh  in  the  place 
where  the  sharp  front  locates.  Preliminary  results 
indicate  that  ZAHFMA  used  with  finite  element 
methods  can  handle  the  advection-dispersion  prob- 
lems with  Peclet  number  ranging  from  zero  to 
infinity.  The  application  discussed  here  is  one- 
dimensional  transient  transport  from  an  upstream 
concentration  in  cases  of  pure  dispersion  with 
Peclet  number  of  0  and  of  dispersion  equal  to  0  and 
Peclet  number  equal  to  infinity.  For  the  first  of 
these  examples,  ZAHFMA  yields  results  very 
close  to  the  analytical  solution  whether  the  hidden 
nodes  are  0,  1,  or  3.  In  the  second  case,  numerical 
dispersion  is  greatly  reduced  with  9  hidden  nodes 
per  element.  Thus,  the  number  of  hidden  nodes  per 
element  required  to  reduced  numerical  dispersion 
to  an  acceptable  level  depends  on  the  nature  of  the 
problem.  (See  also  W90-03036)  (Rochester-PTT) 
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Solution  of  advection-dominated  transport  prob- 
lems by  discrete  interior  methods  usually  is  accom- 
plished by  employing  some  type  of  upstream 
weighting.  Upwinded  finite-element  formulations 
also  have  been  developed.  These  usually  are  based 
on  Petrov-Galerkin  formulations.  More  recently,  a 
procedure  has  been  proposed  that  produces  opti- 
mal test  functions  (OTFs)  using  approximate  solu- 
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tions  to  the  adjoint  equation.  Advantages  of  this 
method  are:  (1)  no  arbitrary  parameters  appear  in 
their  definitions;  (2)  the  functions  vary  continuous- 
ly with  the  coefficients  of  the  equations;  (3)  the 
definition  of  weighting  functions  results  from  a 
systematic  and  mathematically  sound  formulation; 
and  (4)  rapidly  convergent  and  accurate  solutions 
are  obtained.  The  test  functions  resulting  from  the 
new  procedure  were  compared  with  those  of  the 
Hughes  and  Brooks  procedure.  The  results  ob- 
tained in  advection-dominated  problems  using 
semi-discretization  were  quite  satisfactory,  being 
largely  oscillation  free.  The  only  method  providing 
results  close  for  a  large  number  of  Peclet  numbers 
was  the  Petrov-Galerkin  version  of  Hughes  and 
Brooks  (HB).  This  is  because  of  the  similarity  of 
the  weighting  functions  used  in  two  methods.  With 
the  OTF  procedure,  it  is  possible  to  produce  solu- 
tions with  any  desired  order  of  accuracy,  some- 
thing that  is  not  possible  with  the  HB  procedure. 
(See  also  W90-03036)  (Rochester-PTT) 
W90-03056 


GUIDELINES  FOR  THE  USE  OF  PRECONDI- 
TIONED CONJUGATE  GRADIENTS  IN  SOLV- 
ING DISCRETIZED  POTENTIAL  FLOW 
PROBLEMS. 

Dienst  Grondwaterverkenning  TNO,  Delft  (Neth- 
erlands). 

E.  F.  Kaasschieter. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
147-152,  12  ref. 

Descriptors:  'Mathematical  models,  'Computers, 
•Groundwater  movement,  'Saturated  flow,  Math- 
ematical equations,  Porous  media,  Mathematical 
models,  Computers. 

In  the  last  decade,  interest  has  grown  in  the  pre- 
conditioned conjugate  gradient  (CG)  method  as  a 
successful  iterative  approach  to  solving  systems  of 
linear  equations  involving  a  large,  sparse,  and  sym- 
metric positive  definite  coefficient  matrix.  The 
method  is  particularly  suitable  for  modelling  sta- 
tionary groundwater  flow  in  a  saturated  porous 
medium.  However,  to  achieve  optimal  conver- 
gence for  the  preconditioned  CG  method  in  practi- 
cal modelling,  it  is  necessary  to  have  some  insight 
into  the  most  important  aspects  of  the  CG  method. 
The  nature  of  the  potential  flow  problem  is  sum- 
marized and  the  properties  characterizing  the  CG 
method  are  reviewed,  including  a  discussion  of  the 
derivation  of  a  practical  termination  criterion  and  a 
particularly  preconditioning,  the  veil-known  in- 
complete Cholesky  decomposition.  The  CG 
method  is  very  attractive  for  solving  discretized 
potential  flow  problems  because  it  is  reliable  and, 
when  preconditioned,  is  generally  fast.  Its  memory 
space  requirements  are  modest  and  it  is  easy  to 
implement.  Moreover,  a  safe  termination  criterion 
based  on  the  interaction  constants  can  be  used. 
(See  also  W90-03036)  (Rochester-PTT) 
W9O-03057 


THREE-DIMENSIONAL  ADAPTIVE  EULER- 
IAN-LAGRANGIAN  FINITE  ELEMENT 
METHOD  FOR  ADVECTION-DISPERSION. 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

R.  Cady,  and  S.  P.  Neuman. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

183-193,  9  fig,  9  ref. 

Descriptors:  'Mathematical  studies,  'Path  of  pol- 
lutants, 'Solute  transport,  'Groundwater  move- 
ment, 'Hydraulic  models,  'Finite  element  method, 
Aquifers,  Aquitards,  Errors,  Performance  evalua- 
tion, Tracers,  Waves,  Eulerian-Lagrangian  meth- 
ods, Wells,  Peclet  number. 

The  adaptive  Eulerian-Lagrangian  finite-element 
method  of  Neuman  has  been  improved  and  ex- 
tended to  three-dimensional  domains.  Accurate  re- 
sults have  been  obtained  for  the  entire  range  of 
Peclet  numbers  from  very  small  to  infinity  and 
Courant  numbers  at  least  up  to  15.  Difficulties 
resolved  include  oscillations,  numerical  smearing, 


clipping  of  peaks,  and  grid  orientation  effects.  Re- 
sults are  described  and  discussed  for  four  examples: 
(1)  the  two-dimensional  dispersion  of  a  rectangular 
wave  in  a  uniform  velocity  field  over  an  infinite 
domain  at  relatively  low  Peclet  numbers;  (2)  an 
example  similar  to  (1),  except  that  dispersion  is 
reduced  by  an  order  of  magnitude  and  v  sub  y  is 
reduced  from  400  to  300  so  that  Peclet  numbers 
are  larger  Pe  sub  x  of  100  vs.  10,  Pe  sub  y  of  120  vs 
16;  (3)  a  pair  of  injection  and  discharge  wells  in  an 
extensive  aquifer  without  background  flow  (based 
on  a  laboratory  tracer  experiment);  and  (4)  a  well 
injecting  contaminated  water  into  a  4  m-thick  aqui- 
fer confined  between  two  identical  aquitards 
having  a  thickness  of  50  m  each.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03062 


COMPUTER  MODELING  OF  GROUNDWAT- 
ER FLOW  THROUGH  POROUS  MEDIA 
USING  A  MONTE-CARLO  SIMULATION 
TECHNIQUE. 

TGG  Environmental,  Inc.,  Needham,  MA. 

J.  S.  Loitherstein. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

195-200,  2  fig,  2  tab,  7  ref. 

Descriptors:  'Mathematical  studies,  'Dispersion, 
•Path  of  pollutants,  'Groundwater  movement, 
•Porous  media,  'Simulation,  'Advection,  'Plumes, 
Hydrodynamics,  Monte  Carlo  method,  Mathemati- 
cal models,  Statistics,  Computers,  Graphics. 

A  computer  model  is  discussed  for  simulating  the 
movement  of  groundwater  through  porous  media. 
The  movement  is  simulated  in  terms  of  its  two 
components:  advection  and  hydrodynamic  disper- 
sion. Advection  is  a  purely  translational  movement 
directly  related  to  the  magnitude  and  direction  of 
the  groundwater  velocity.  The  movement  of  the 
groundwater  due  to  dispersion  is  too  complex  to 
analyze  numerically.  Instead  it  is  modelled  using  a 
Monte-Carlo  simulation  technique.  This  permits 
calibrating  the  dispersion  component  by  varying 
the  statistical  parameters  in  the  model.  It  was 
shown  that  the  random  numbers  had  a  major  effect 
on  the  groundwater  plume.  Although  this  can  be 
induced  by  varying  the  longitudinal  and  transverse 
dispersivities,  the  random  number  distribution  adds 
another  degree  of  sensitivity.  The  following  specif- 
ic observations  were  made:  (1)  the  shape  and 
extent  of  the  plume  is  sensitive  to  manipulation  of 
the  random  numbers  used  to  simulate  the  disper- 
sion; (2)  the  particle  cloud  method  of  presenting 
the  data  is  more  discernible  than  a  group  of  lines 
showing  the  paths  of  the  particles  and  color  graph- 
ics enhance  the  results;  and  (3)  two  types  of  param- 
eters are  input  into  the  code,  those  related  to 
groundwater  movement  and  those  related  to 
graphic  presentation  of  the  data;  the  graphics  pa- 
rameters are  determined  somewhat  by  the  aquifer 
parameters,  for  example,  using  fewer  particles  with 
a  simulation  involving  a  small  longitudinal  or 
transverse  dispersivity.  The  advantage  of  using 
fewer  particles  is  that  it  reduces  the  amount  of  time 
required  to  perform  each  simulation.  (See  also 
W90-03036)  (Rochester-PTT) 
W90-03063 


DISPERSION  OF  CONTAMINANTS  IN  SATU- 
RATED POROUS  MEDIA:  VALIDATION  OF  A 
FINITE-ELEMENT  MODEL. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03064 


MODELING  WATER  AND  CONTAMINANT 
TRANSPORT  IN  UNCONFINED  AQUIFERS. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland.  Environmental  Science 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03065 


ACCURATE    FINE-GRID    SIMULATIONS    TO 
DERIVE  COARSE-GRID  MODELS  OF  FINE- 
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SCALE  HETEROGENEITIES  IN  POROUS 
MEDIA. 

Colorado  Univ.  at  Denver.  Dept.  of  Mathematics. 
T.  F.  Russell. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
213-218,  18  ref. 

Descriptors:  'Mathematical  studies,  'Model  stud- 
ies, 'Dispersion,  'Path  of  pollutants,  'Porous 
media,  'Finite  element  method,  'Groundwater 
movement,  'Solute  transport,  Plumes,  Numerical 
analysis,  Galerkin  Method,  Viscosity,  Errors. 

In  the  context  of  a  model  of  miscible  transport  in  a 
porous  medium,  a  Galerkin  modified  method  of 
characteristics  and  a  mixed  finite-element  method 
are  introduced.  Previous  theoretical  and  numerical 
studies  demonstrating  the  accuracy  of  these  meth- 
ods are  summarized  and  future  studies  are  outlined. 
Unstable  fronts,  which  occur  when  a  fluid  is  dis- 
placed by  another  fluid  of  lower  viscosity,  are 
emphasized.  In  this  situation,  averaging  should  ac- 
count for  fluid  properties  as  well  as  rock  proper- 
ties. Numerical  studies  have  yielded  very  accurate 
results.  As  expected  theoretically,  meshes  can  be 
coarser  than  those  of  standard  methods  and  the 
time  steps  can  be  1-2  orders  of  magnitude  larger. 
For  high-mobility-ratio  problems  with  severe  ten- 
dencies toward  viscous  fingering,  answers  con- 
verge as  grids  and  time  steps  are  refined.  For 
homogeneous  media  with  finite  dispersion,  the  an- 
swers converge  to  stable  unfingered  fronts,  as  they 
should;  dispersion  prevents  the  growth  of  short- 
wavelength  disturbances  arising  from  small  numer- 
ical errors.  For  slightly  heterogeneous  media,  an- 
swers converge  to  fingered  fronts;  homogeneous 
tests  show  that  these  results  reflect  physical  finger- 
ing and  not  the  effects  of  numerical  errors.  (See 
also  W90-03036)  (Rochester-PTT) 
W90-03066 


NUMERICAL  EXPERIMENT  WITH  EULER- 
LAGRANGE  METHOD  FOR  A  PAIR  OF  RE- 
CHARGE-PUMPING  WELLS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Bio-Medical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03067 


USE  OF  PARTICLE  TRACKING  METHODS 
FOR  SOLUTE  TRANSPORT  IN  POROUS 
MEDIA. 

Lawrence  Livermore  National  Lab.,  CA.  Earth 

Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03068 


MASS  EXCHANGE  BETWEEN  MOBILE 
FRESH  WATER  AND  IMMOBILE  SALINE 
WATER  IN  THE  UNSATURATED  ZONE. 

Weizmann    Inst,    of  Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic   entry   see   Field   2G. 

W90-03069 


SOLUTION  OF  SATURATED-UNSATURATED 
FLOW  BY  FINITE  ELEMENT  OR  FINITE  DIF- 
FERENCE METHODS  COMBINED  WITH 
CHARACTERISTIC  TECHNIQUE. 

Fuzhou  Geological  Coll.  (China). 

K.  L.  Huang. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

241-246,  4  fig,  7  ref. 

Descriptors:  *Mathematical  studies,  'Path  of  pol- 
lutants, 'Saturated  flow,  'Unsaturated  flow, 
'Groundwater  movement,  'Finite  element 
method,  *Finite  difference  methods,  Method  of 
characteristics,  Mathematical  equations,  Simula- 
tion, Irrigation,  Evaporation,  Numerical  analysis, 
Performance  evaluation. 

Besides  the  high  nonlinearity,  the  hyperbolic  fea- 
tures of  the  flow  equation  due  to  a  predominantly 
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gravitational  term  is  another  important  factor  lead- 
ing to  the  numerical  oscillation  and  diffusion  in  the 
simulation  of  vertically  saturated-unsaturated  flow 
problems.  Two  schemes,  the  characteristic  finite 
element  (CFE)  and  characteristic  alternating  direc- 
tion difference  (ADCI),  are  developed  for  one- 
dimensional  and  two-dimensional  problems,  re- 
spectively, to  eliminate  the  numerical  difficulties 
and  to  ensure  high  accuracy  and  efficiency.  Exam- 
ples are  simulated  to  demonstrate  the  advantages 
of  the  proposed  methods.  These  include:  (1)  a  field 
experiment  in  irrigation  under  ponding  in  Panoch 
clay  loam;  (2)  the  same  as  example  (1),  but  with 
rain  occurring  at  an  intensity  of  37.8  cm/day 
(equal  to  soil  permeability);  and  (3)  an  evaporation 
experiment  in  Ida  soil  performed  in  cylinders  with 
a  diameter  of  7.5  cm  and  a  height  of  38  cm,  under 
various  intensities  of  illumination  by  bulbs.  (See 
also  W90-03036)  (Rochester-PTT) 
W90-03070 


CHARACTERISTIC  FINITE  ELEMENT 
MODEL  FOR  SOLUTE  TRANSPORT  IN  SATU- 
RATED-UNSATURATED SOIL. 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China).  Dept.  of  Irrigation  and  Drain- 
age. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03072 


CONFRONTATIONS  BETWEEN  COMPUTER 
SIMULATIONS  AND  LABORATORY  WORK 
TO  UNDERSTAND  MECHANISMS  CONTROL- 
LING TRANSPORT  OF  MERCURY. 

Strasbourg-1  Univ.  (France).  Inst,  de  Mechanique 

des  Fluides. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03074 


QUICK  ALGORITHM  FOR  THE  DEAD-END 
PORE  CONCEPT  FOR  MODELING  LARGE- 
SCALE  PROPAGATION  PROCESSES  IN 
GROUNDWATER. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03075 


SIMULATION  OF  GROUNDWATER  TRANS- 
PORT TAKING  INTO  ACCOUNT  THERMO- 
DYNAMICAL  REACTIONS. 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03076 


MULTICOMPONENT  SOLUTE  TRANSPORT 
WITH  MOVING  PRECIPITATION/DISSOLU- 
TION BOUNDARIES. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03077 


ADVANTAGE  OF  HIGH-ORDER  BASIS  FUNC- 
TIONS FOR  MODELING  MULTICOMPON- 
ENT SORPTION  KINETICS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 
W90-03078 


FINITE  ELEMENT  MODEL  OF  FREE  CON- 
VECTION IN  GEOLOGICAL  POROUS  STRUC- 
TURES. 

LEPT-ENSAM,   Esplanade  des  Arts  et  Metiers, 

33405  Jalence,  France. 

D.  Bernard. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

301-306,  3  fig,  1  tab,  8  ref. 

Descriptors:  'Model  studies,  'North  Sea,  'Oil 
fields,  'Finite  element  method,  'Groundwater 
movement,  'Aquifers,  'Computer  models,  Porous 


media,      Simulation,       Performance      evaluation, 
DBCONV5  model,  Convection,  Diagenesis,  Oil. 

Free  convection  is  a  common  phenomenon  in 
porous  rocks.  Precise  study  of  processes  such  as 
mineral  diagenesis  or  petroleum  generation  re- 
quires estimates  of  the  possible  convective  flow 
patterns,  of  the  related  thermal  perturbation  and  of 
the  induced  fluid  velocity  field.  With  this  in  mind, 
the  finite  element  model  DBCONV5  was  devel- 
oped around  the  general  finite  element  program 
package  MODULEF  (Inria,  France).  The  numeri- 
cal aspects  of  the  model  are  presented  here  and 
two  recent  applications  are  described  to  illustrate 
the  possibilities  of  this  model.  The  first  example  is 
a  real  case  (Alwyn  field,  North  Sea)  for  which 
preliminary  results  are  given.  The  second  example 
is  a  case  of  a  sloped  layer  limited  by  impervious 
conducting  strata,  which  is  considered  in  more 
detail.  Various  flow  patterns  were  identified  for 
different  values  of  the  filtration  Rayleigh  number 
and  the  ratio  of  the  thermal  conductivities  of  the 
porous  and  impervious  layers.  The  modular  orga- 
nization of  the  DBCONV5  model  makes  it  easier 
to  extend  its  capabilities  (e.g.,  3-dimensional  flow, 
time-varying  transport)  or  couple  it  with  other 
simulators  (e.g.,  geochemical,  mechanical).  (See 
also  W90-03036)  (Rochester-PTT) 
W90-03079 


RADIATIVE  HEAT  TRANSFER  TO  FLOW  IN 
POROUS  PIPE  WITH  CHEMICAL  REACTION 
AND  LINEAR  AXIAL  TEMPERATURE  VARIA- 
TION. 

International  Centre  for  Theoretical  Physics,  Tri- 
este (Italy). 

For  primary  bibliographic  entry  see  Field  8B. 
W90-03080 


VALIDATION  OF  FINITE  ELEMENT  SIMU- 
LATION OF  THE  HYDROTHERMAL  BEHAV- 
IOR OF  AN  ARTIFICIAL  AQUIFER  AGAINST 
FIELD  PERFORMANCE. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Wasserbau. 

H.  Daniels. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

319-324,  5  fig,  6  ref. 

Descriptors:  'Model  studies,  'Aquifers,  'Hydro- 
thermal  studies,  'Thermal  power,  'Hydraulic 
models,  'Finite  element  method,  West  Germany, 
Convection,  Temperature,  Navier-Stokes  equa- 
tions, Mathematical  models,  Pressure. 

The  effect  of  natural  convection  and  density- 
driven  flow  is  of  major  importance  to  the  flow 
field  and  the  temperature  field  in  the  artificial 
aquifer  for  thermal  energy  storage  that  has  been 
built  at  Stuttgart  University  (West  Germany).  A 
finite-element  approximation  was  used  to  calculate 
the  transient  temperature  field  in  the  aquifer;  vali- 
dation was  conducted  against  data  from  field  ex- 
periments. Permeability  and  temperature  differ- 
ences are  very  high  at  the  Stuttgart  aquifer  test 
site.  The  temperature  field  can  be  calculated  accu- 
rately using  equilateral  triangles.  A  hybrid  formu- 
lation was  obtained  by  substituting  Darcy's  law 
into  the  continuity  equation  to  yield  an  alternative 
formulation  of  the  pressure  distribution.  A  quasi- 
Navier-Stokes  formulation  for  the  flow  field  equa- 
tion may  be  advantageous  compared  to  standard 
Darcy  for  natural  convection  in  coarse  gravel. 
(See  also  W90-03036)  (Rochester-PTT) 
W90-03082 


NUMERICAL  MODELING  OF  HOT  WATER 
STORAGE  IN  AQUIFER  BY  FINITE  ELE- 
MENT METHOD. 

Ecole    Nationale    Superieure   d'Arts   et    Metiers, 

Paris  (France). 

B.  Goyeau,  J.  Gounot,  and  P.  Fabric 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

325-330,  4  fig,  12  ref. 

Descriptors:  'Model  studies,  'Finite  element 
method,    'Hydrothermal   studies,    'Heat   transfer, 


Simulation,  Viscosity,  Convection,  Density,  Hy- 
drodynamics, Numerical  analysis,  Aquifer  manage- 
ment, Mathematical  models. 

Natural  convection  problems  were  used  to  test  the 
validity  of  a  three-dimensional  finite  element 
method  developed  for  the  simulation  of  hot  water 
storage  in  a  stratified  aquifer  saturated  by  cold 
water.  The  coupling  of  Rayleigh-Benard  and  SafT- 
man-Taylor  instabilities  was  investigated  during 
the  storage  in  a  homogeneous  aquifer.  The  hydro- 
dynamic  instabilities  of  non-isothermal  flow 
through  porous  media  were  investigated  when 
both  density  and  viscosity  vary  with  temperature. 
The  instabilities  are  due  to  a  density  gradient  di- 
rected upward  (Rayleigh-Benard  instabilities),  and 
to  the  displacement  of  a  more  viscous  fluid  by  a 
less  viscous  one  inducing  fingering  (Saffman- 
Taylor  instabilities).  The  simulation  aimed  to  iden- 
tify the  conditions  for  which  the  effects  of  hydro- 
dynamic  instabilities  are  minimized.  The  simula- 
tions were  performed  for  cylindrical  three-dimen- 
sional aquifers.  The  equations  used  to  model  the 
system  were  discretized  using  Ql  finite  elements  in 
space  and  an  Euler's  semi-implicit  scheme  in  time. 
The  matrix  system  was  solved  by  the  precondi- 
tioned conjugate  gradient  method.  When  the  Ray- 
leigh number  is  nearly  zero,  the  flow  is  one-dimen- 
sional and  isotherms  are  vertical.  The  hot  fluid 
penetration  into  the  cold  fluid  at  the  upper  part  of 
the  layer  is  increased  with  decreasing  velocity 
ratio  and  increasing  Rayleigh  and  Peclet  number. 
These  phenomena  may  increase  the  heat  transfer  in 
the  aquifer  and  drastically  affect  the  efficiency  of 
the  storage.  Accounting  for  viscosity  variation  was 
the  main  numerical  difficulty  in  this  problem.  At 
each  time  step  assembly  had  to  be  repeated  and  the 
global  computation  time  was  long.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03083 


MODELLING  THE  REGIONAL  HEAT 
BUDGET  IN  AQUIFERS. 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
J.  Trosch,  and  H.  Muller. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologie Processes.  Elsevier,  New  York.  1988.  p 
331-335,  1  fig,  2  ref. 

Descriptors:  'Model  studies,  'Heat  budget,  'Re- 
gional analysis,  'Aquifer  management,  'Heat 
pumps,  'Hydrothermal  studies,  Mathematical 
models,  Energy  flow,  Advection,  Heat  transfer, 
Computer  programs,  Performance  evaluation,  Sim- 
ulation. 

An  adequate  model  was  needed  for  the  manage- 
ment of  groundwater  that  is  employed  in  heat- 
pumping  operations.  The  physical  system  is  fully 
three-dimensional,  with  non-linear  coupling  of  hy- 
drodynamic  and  thermodynamic  equations.  To  cir- 
cumvent a  three-dimensional  treatment  of  regional 
aquifer  problems,  an  interlace  numerical  model 
based  on  the  finite  element  technique  was  devel- 
oped. The  vertical  and  horizontal  directions  were 
separated  and  discretized  with  one-dimensional 
and  two-dimensional  submodels.  For  the  heat  flux 
from  the  atmosphere  through  the  confining  layer 
and  through  the  aquifer,  one-dimensional  vertical 
models  were  used.  The  flow  and  the  advection  of 
the  energy  in  the  aquifer  were  calculated  using  the 
well-established  concept  of  two-dimensional  hori- 
zontal models,  where  the  unknowns  are  vertically 
integrated  with  the  help  of  simplifying  assump- 
tions, such  as  the  Dupuit  assumption  in  flow  calcu- 
lations. The  heat  transport  models  first  were  tested 
separately  and  then  compared  with  analytical  solu- 
tions. The  decoupling  of  the  two-dimensional 
transport  in  the  aquifer  from  the  vertical  heat 
conduction  from  the  atmosphere  to  the  aquifer 
gives  good  results  for  heat  budget  calculations. 
The  execution  time  on  a  VAX  8600  for  simulation 
of  a  whole  year  was  about  an  hour.  However,  with 
the  simplification  made  it  was  impossible  to  repre- 
sent, for  example,  the  near  field  of  a  cold  water 
plume.  (See  also  W90-03036)  (Rochester-PTT) 
W90-03084 
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THERMAL  ENERGY  STORAGE  MODEL  FOR 
A  CONFINED  AQUIFER. 

Nanjing  Univ.  (China).  Dept.  of  Geology. 

Y.  Xue,  C.  Xie,  and  Q.  Li. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

337-342,  5  fig,  3  ref. 

Descriptors:  *Model  studies,  'Hydrothermal  stud- 
ies, 'Confined  aquifers,  'Aquifer  management, 
Mathematical  models,  Convection,  Heat  transfer, 
Wells,  Temperature,  China,  Performance  evalua- 
tion, Injection  wells,  Simulation. 

A  three-dimensional,  convection-heat  dispersion 
model  is  proposed  for  describing  a  series  of  aquifer 
thermal  energy  storage  experiments  in  China.  The 
model  was  applied  to  experimental  data  obtained 
from  a  test  site  in  which  there  were  4  injection- 
production  wells  and  34  observation  wells.  The 
test  aquifer  is  confined  and  consists  of  fine  and 
medium  sand  to  coarse  sand  with  a  few  pebbles. 
Results  are  described  for  a  multi-well  experiment 
in  which  warm  water  was  injected  into  two  wells 
and  cold  water  was  extracted  from  two  other 
wells.  The  simulated  temperatures  agreed  well 
with  the  field  data.  Parameters  obtained  from  the 
multiwell  experiment  can  be  extended  to  simulate 
the  data  obtained  from  a  double  well  experiment  at 
the  same  location.  The  model  results  are  consid- 
ered to  be  reasonable  and  dependable.  (See  also 
W90-03036)  (Rochester-PTT) 
W90-03085 


NETWORK  MODEL  ASSESSMENT  TO  LEAK- 
AGE OF  FTLL  DAM. 

Gifu  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W9O-O3089 


GROUNDWATER    MONITORING   NETWORK 
DESIGN. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  7A. 
W90-03090 


ADJOINT-STATE  AND  SENSmVLTY  COEFFI- 
CTENT  CALCULATION  IN  MULTDLAYER  AQ- 
UIFER SYSTEM. 

Westinghouse  Hanford  Co.,  Richland,  WA. 

A.  H.  Lu,  C.  Wang,  and  W.  W.-G.  Yeh. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

377-384,  1  fig,  1  tab,  14  ref. 

Descriptors:  'Model  studies,  'Waste  disposal,  'Ra- 
dioactive waste  disposal,  'Waste  isolation,  'Wash- 
ington, 'Groundwater  movement,  'Computer 
models,  'Aquifers,  Hydraulic  conductivity,  Hy- 
draulic head,  Computer  programs,  Mathematical 
models,  Algorithms,  Sensitivity  analysis,  Perform- 
ance evaluation,  Simulation,  Columbia  basalts. 

A  computational  code  employing  the  variational 
method  was  developed  to  calculate  the  sensitivity 
coefficients  in  a  multilayer  aquifer  system  (Colum- 
bia basalts,  Washington).  The  sensitivity  coeffi- 
cients are  defined  as  the  derivative  of  the  hydraulic 
head  with  respect  to  the  hydraulic  conductivities. 
Both  the  three-dimensional  flow  equations  and  the 
adjoint  sensitivity  equations  are  solved  using  a 
method  that  combines  the  local  mass  balance  and 
finite  element  approximation.  The  code  is  designed 
for  use  as  a  module  for  parameter  estimation  by 
incorporating  a  generalized  least-squares  algo- 
rithm. The  developed  methodology  is  especially 
suitable  for  a  large  number  of  groundwater  param- 
eter estimations  for  which  a  limited  number  of 
measurement*  may  exist.  The  computational  ad- 
vantage and  applications  of  the  developed  code  are 
discussed.  The  flow  system  in  the  Columbia  ba- 
salts, comprising  intact,  thick  basalt  flow  interiors 
of  very  low  permeability  interspaced  by  thin  flow 
top  layers  of  higher  permeability,  was  conceptual- 
ized as  a  three-dimensional  flow  with  uniform- 
thickness  multilayer  stratigraphic  unit  layers.  The 
method  proposed  here  was  effective  and  efficient 


for  calculating  the  sensitivity  coefficients.  Advan- 
tages of  the  method  are:  (1)  the  sensitivity  coeffi- 
cient matrix  can  be  calculated  accurately  by  the 
method  and  (2)  when  the  number  of  observation 
locations  is  less  than  the  number  of  parameters, 
which  is  always  the  case,  the  proposed  method 
will  achieve  computational  efficiency.  Large  nu- 
merical integration  over  the  time  domain  is  re- 
quired; the  head  and  adjoint  variable  must  be 
stored  at  every  time  step  to  ensure  accurate  results. 
This  may  limit  application  of  the  method  to  a 
large-scale  system  over  a  long  simulation  period  if 
computer  storage  is  a  concern.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03091 


COUPLING  OF  UNSTEADY  AND  NONLIN- 
EAR GROUNDWATER  FLOW  COMPUTA- 
TIONS AND  OPTIMIZATION  METHODS. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

A.  Heckele,  and  B.  Herrling. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

411-416,  lfig,  13  ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Hydraulic  models,  'Optimization,  'Algo- 
rithms, Influence  functions,  Unsteady  flow,  Non- 
linear processes,  Performance  evaluation,  Mathe- 
matical models,  Mathematical  equations,  Numeri- 
cal analysis. 

Optimization  procedures  that  couple  the  numerical 
calculation  of  groundwater  flow  and  optimization 
have  been  known  for  some  time.  Willis  and  Finney 
developed  a  method  for  quasilinearily  calculating 
influence  functions.  These  functions  describe  the 
groundwater  levels  at  the  end  of  an  optimization 
interval  as  a  function  of  the  decision  variables 
active  during  the  time  interval  and  of  the  ground- 
water levels  at  the  beginning  of  the  interval.  The 
nonlinearity  is  handled  by  iterative  correction  of 
the  influence  functions  after  each  optimization.  An 
optimization  algorithm  is  described  here  that  is 
based  on  the  Willis  and  Finney  method.  However, 
in  the  present  approach,  for  the  influence  functions 
the  groundwater  levels  are  exclusively  functions  of 
the  decision  variables  and  the  optimization  prob- 
lem can  be  reduced  simply  to  an  equation  system 
containing  only  decision  variables.  The  calculation 
of  the  influence  functions  is  accomplished  almost 
completely  with  algorithms  known  from  the  nu- 
merical calculation  of  groundwater  levels.  The 
basic  equations,  principles  of  the  numerical  solu- 
tion, calculation  of  the  influence  functions,  and 
handling  of  nonlinear  groundwater  systems  are 
discussed.  Numerical  results  were  presented  else- 
where. (See  also  W90-03036)  (Rochester-PTT) 
W90-03096 


FLOSA  -  3FE:  VELOCITY  ORIENTED  THREE- 
DIMENSIONAL  FINITE  ELEMENT  SIMULA- 
TOR OF  GROUNDWATER  FLOW. 

Politechnika  Warszawska  (Poland). 

M.  Nawalany. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

451-458,  7  fig,  4  ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Velocity,  'Simulation,  'Computer  pro- 
grams, 'Finite  element  method,  Graphics,  Trans- 
port velocity  representation,  Mathematical  equa- 
tions, Grids,  FLOSA-3FE  model. 

Transport  Velocity  Representation  (TVR)  of 
groundwater  flow  works  on  the  velocity  compo- 
nents as  a  primary  variable.  The  representation, 
when  supplied  with  additional  boundary  condi- 
tions, is  equivalent  to  the  mass  balance  equation 
and  Darcy's  Law.  FLOSA-3FE  is  the  first  three- 
dimensional  finite  element  simulation  that  approxi- 
mates the  solutions  of  the  TVR  equations  for 
groundwater  problems  defined  on  a  regional  scale. 
The  simulator  supports  arbitrary  boundary  condi- 
tions and  arbitrary  spatial  distribution  of  pumping 
wells.  The  simulator  features  an  automatic  transla- 
tion of  the  user-specified  boundary  conditions  (pie- 


zometric  heads  and/or  normal  fluxes)  into  the  ad- 
ditional ones  necessary  to  make  the  TVR  and  the 
classical  theories  equivalent.  The  resulting  large 
and  sparse  algebraic  equations,  with  the  velocity 
components  as  the  unknowns,  are  solved  by  outer 
iterations  and  the  ICCG  solver.  The  special 
searching  scheme  makes  the  ICCG  solver  very 
fast,  even  for  the  PC  version  of  the  simulator. 
FLOSA-3FE  consists  of  three  distinct  parts:  a 
finite  element  grid  generator,  a  finite  element  simu- 
lation model,  and  a  program  to  produce  a  graphi- 
cal image  of  the  groundwater  pathlines.  The  pro- 
gram runs  in  the  VAX  environment  under  the 
control  of  a  command  file,  but  on  the  PC  the  three 
modules  must  be  run  separately  under  the  user's 
control.  Output  from  some  simple  examples  is  de- 
scribed. (See  also  W90-03036)  (Rochester-PTT) 
W90-03102 


KARST  HYDROGEOLOGY  AND  KARST  ENVI- 
RONMENT PROTECTION.  VOLUME  2. 

Proceedings  of  the  21st  Congress  of  the  Interna- 
tional Association  of  Hydrogeologists,  Guilin, 
China,  October  10-15,  1988.  IAHS  Publication  No. 
176,   (1988).    1261    p.   Edited   by   Daoxian   Yuan. 

Descriptors:  'Water  pollution  control,  'Environ- 
mental protection,  'Karst  hydrology,  'Ground- 
water movement,  'Karst,  'Geohydrology,  China, 
Conferences,  Mathematical  models,  Geologic  frac- 
tures. 

This  is  a  collection  of  papers  presented  to  the 
International  Association  of  Hydrogeologists  21st 
Congress-Karst  Hydrogeology  and  Karst  Envi- 
ronment Protection  held  in  October  1988.  The 
volume  contains  263  contributions  (including  ab- 
stracts) covering  very  broad  karst  areas  of  Asia, 
Europe,  America,  Africa  and  Latin  America,  di- 
vided into  two  parts-the  first  several  papers  are 
invited  keynotes  and  the  others  are  grouped  into 
themes  under  the  headings  of:  strategy  of  compre- 
hensive planning  and  development  of  karst  areas; 
regional  karstology;  regional  distribution  patterns 
and  systematic  analysis  of  karst  groundwater;  para- 
metric study  of  karst  groundwater;  assessment  of 
water  resources;  investigation  techniques  and  the 
application  of  mathematical  models;  rational  devel- 
opment, management  and  protection  of  karst  and 
fissure  groundwater;  forecast  and  control  of  sur- 
face collapse;  and  geohydrological  mapping  of 
karst  areas  and  geohydrological  problems  in  non- 
karst  areas.  (See  W90-03105  thru  W90-03193) 
(Lantz-PTT) 
W90-03104 


MEDIA  AND  MOVEMENT  OF  KARST 
WATER. 

Comprehensive  Inst,  of  Geotechnical  Investigation 
and  Surveying,  Beijing  (China). 
Y.  Chen,  and  J.  Bian. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists, Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  555-564,  9  fig, 
3  tab,  2  ref. 

Descriptors:  'Geohydrology,  'Karst  hydrology, 
'Groundwater  movement,  Carbonate  rocks, 
Cavern  flow,  Karst,  Geologic  fractures. 

The  characteristics  of  karst  water  movement 
depend  both  on  the  pattern  and  the  dimensions  of 
void  media  of  carbonate  rocks.  The.  void  of  car- 
bonate rocks  can  be  divided  into  two  types:  matrix 
void,  and  fractures  with  caverns.  From  mine  and 
tunnel  exposures,  and  from  borehole  rock  samples, 
carbonate  rocks  are  rarely  massive  and  usually  cut 
by  fault,  joint  or  foliation,  into  various  shapes 
(such  as  triangular,  trapezoid,  rhombic  or  prisms) 
of  various  dimensions.  When  lying  beneath  the 
regional  base  level  of  drainage,  fractures  in  these 
rocks  are  subject  to  enlargement  by  dissolution 
under  the  influence  of  the  active  and  continuous 
movement  of  fracture  water,  resulting  in  the  for- 
mation of  caverns  which  can  control  the  move- 
ment of  the  karst  water  and  enable  the  formation 
of  a  unified  water  table.  With  respect  to  hydraulic 
function,  karst  media  may  be  divided  into  three 
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types:  storage  media  composing  a  matrix  void, 
operating  as  a  function  for  water  storage;  transport 
media  which  are  cracks  and  fractures  functioning 
as  a  passage  for  circulating  water;  and  control 
media  which  connect  caverns  developed  partially 
or  entirely  throughout  the  karst  rock  layer  forming 
a  unified  water  table.  (See  also  W90-03104)  (Lantz- 
PTT) 
W90-03105 


EXPERIMENTAL  TESTS  TO  STUDY  THE  HY- 
DRODYNAMICS ANALOGIES  BETWEEN  FIS- 
SURED AND  POROUS  MEDIA. 

Universita   di   Reggio   Calabria,   Cosenza   (Italy). 
Dept.  of  Soil  Conservation. 
S.  Troisi,  and  M.  Vurro. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  565-571,  2  fie, 
lOref.  8 

Descriptors:  *Karst  hydrology,  'Aquifer  testing, 
•Groundwater  movement,  *Geohydrology, 
•Porous  media,  Fissure  water,  Geologic  fractures, 
Flow  pattern,  Flow  profiles,  Mathematical  studies. 

Several  tests  were  carried  out  on  a  one-dimension- 
al horizontal  permeometer,  in  which  the  filtering 
system  is  made  up  of  15  rows  of  suitably  arranged, 
practically  impermeable,  bricks.  Two  series  of  tests 
were  run.  The  test  results  were  plotted  as  Reyn- 
olds' numbers  versus  friction  factor,  using  Arbhab- 
hirama's  formulas.  From  this  graph  it  can  be  seen 
tha  the  flow  is  laminar  and,  within  the  range  of 
validity  of  Darcy's  law,  there  are  no  large  hydro- 
dynamic  differences  between  the  porous  media  and 
a  fissured  system.  In  situ  tests  in  a  fissured  aquifer 
were  carried  out  using  the  same  two-wells  pulse 
method;  data  were  plotted  in  the  same  way.  These 
findings  are  in  accordance  with  laboratory  results. 
These  experimental  tests  confirm  that  the  dynamic 
flow  behavior  of  such  a  fissured  system  and  of 
porous  media  is  comparable.  (See  also  W90-03104) 
(Lantz-PTT) 
W90-03106 


GEOMECHANICAL  AND  MATHEMATICAL 
ANALYSIS  OF  KARST-FISSURE  MEDIA  IN 
KARST  RESEARCH. 

Changchun  Coll.  of  Geology  (China). 
Y.  Cao,  H.  Chen,  and  Z.  Shao. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  572-582,  6  fig, 
2  tab,  2  ref. 

Descriptors:  "China,  "Karst  hydrology,  "Ground- 
water movement,  "Geohydrology,  Mathematical 
studies,  Geologic  fractures,  China,  Fissure  water, 
Permeability,  Springs,  Seepage. 

The  Jinan  spring  region  (in  northern  China)  is  used 
as  an  example  of  geomechanical  and  mathematic 
analyses  to  study  the  controlling  and  responsive 
relations  of  structural  and  karst  fields.  The  karst 
water  system  was  simulated  to  reveal  the  law  of 
storage  and  migration  of  karst  water  in  karst  areas 
of  northern  China.  The  study  shows  that  the  con- 
trol and  response  of  structural  and  karst  fields,  to 
the  karst  water  system,  can  be  objectively  reflected 
by  using  these  methods.  Quantitative  or  semi-quan- 
titative analysis  can  be  done  on  the  inhomgeneity 
and  anisotropy  of  the  karst  fissure  media  in  the 
karst  areas  of  northern  China,  although  there  are 
still  some  problems  to  be  solved.  These  include: 
seepage  characteristics  in  the  fault  zones,  cross- 
flow  in  fissures  and  its  effect  on  the  permeability 
coefficient;  and  an  accurate  evaluation  of  the  im- 
portance of  karst  water.  (See  also  W90-03104) 
(Lantz-PTT) 
W90-03107 


SOME  CONSIDERATIONS  ABOUT  THE  SIM- 
ULATION OF  KARSTIC  AQUIFERS. 

Granada  Univ.  (Spain).  Dept.  of  Geodynamic. 
A.  Pulido-Bosch,  and  A.  Padilla. 


IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  583-588,  5  fie 
10  ref. 

Descriptors:  "Aquifers,  "Karst  hydrology,  "Simu- 
lation analysis,  "Rainfall-runoff  relationships,  Dis- 
charge capacity,  Correlation  analysis,  Spectral 
analysis,  Karst,  Groundwater  movement. 

A  methodology  is  described  which  simulates  a 
karstic  aquifer  in  relation  to  the  Fuente  Mayor  of 
Simat  de  Valldigna  (Valencia  province,  Eastern 
Spain).  The  application  of  correlation  and  spectral 
analysis  to  time  series  of  the  daily  rainfall  and 
discharge  sequences,  gave  an  approximation  of  the 
functioning  of  this  aquifer  system.  By  employing 
deconvolution  methods,  the  impulse  response 
could  be  estimated.  Results  from  both  types  of 
analysis-correlation  and  spectral,  and  deconvolu- 
tion showed  that  the  system  can  be  simulated  em- 
ploying the  classic  karstic  aquifer  conceptual 
model.  After  several  tests  with  different  values  for 
transmissivity  (T)  and  storage  (S),  the  discharge  of 
the  main  spring  was  satisfactorily  reproduced.  The 
average  value  of  S  was  1.13%  and  of  T  800  sq  m/ 
day.  (See  also  W90-03104)  (Lantz-PTT) 
W90-03108 


CONJUNCT  FINITE  ELEMENT-BOUNDARY 
ELEMENT  METHOD  APPLIED  TO  THE  IN- 
VERSION OF  HYDROGEOLOGICAL  PARAM- 
ETERS. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geolo- 
gy- 

Y.  Zhao. 
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Descriptors:  "Geohydrology,  "Finite  element 
method,  "Groundwater  movement,  "Karst  hydrol- 
ogy, "Mathematical  analysis,  Least  squares 
method,  Statistical  analysis,  Flow  profiles, 
Taiyuan,  China,  Hydraulic  gradient. 

A  new  numerical  method  is  proposed,  for  invert- 
ing the  distribution  of  the  geohydrological  param- 
eters from  observed  data.  This  method  is  based  on 
the  Conjunct  Finite  Element-Boundary  Element 
Method  (CFEBEM)  and  Least  Square  Method 
(LSM).  The  CFEBEM  shows  the  flexibility  of  the 
FEM  and  the  accuracy  of  the  BEM.  The  inverting 
method  is  applicable  not  only  to  determining  the 
parameters,  but  also  to  calculating  the  flow  field  in 
the  same  run.  Three  inverting  techniques  were 
tested  by  utilizing  observed  water  head  and  hy- 
draulic gradient  data.  An  application  to  the  study 
of  the  groundwater  system  of  the  Taiyuan  area  in 
China  demonstrated  the  efficiency  of  this  tech- 
nique. (See  also  W90-03104)  (Lantz-PTT) 
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AGE  DATING  OF  THE  GROUNDWATER  IN 
THE  SPRING  AREA  OF  JINAN  CITY. 

Changchun  Coll.  of  Geology  (China). 
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Descriptors:  "Karst  hydrology,  "Isotope  studies, 
"Isotopic  tracers,  "Environmental  tracers, 
"Springs,  "Groundwater  dating,  "China,  Jinan 
City,  Spring  water,  Chemical  analysis. 

Environmental  isotopes  were  used  to  estimate  the 
age  of  groundwater  in  the  spring  water  of  Jinan 
City,  China.  The  chemical  age  was  estimated  by 
using  the  theory  of  dissolution  dynamics  on  car- 
bonate minerals.  The  result  of  the  stable  isotope 
analysis  shows  that  groundwater  in  the  Jinan 
spring  water  system  comes  from  an  infiltration  of 


precipitation  water.  Different  exposure  condition!,, 
stable  isotope  analysis,  and  isotope  age  calculations 
for  every  spring  group,  show  that  the  Bhoatu 
Spring  water  is  of  shallow  circulation,  while  Heihu 
Spring  comes  from  water  of  moderately-deep  cir- 
culation with  a  longer  migration  time  for  the 
groundwater.  The  Wulong  Spring  comes  from  the 
deepest  circulated  water;  since  its  recharge  source 
is  the  farthest  away,  it  is  considered  to  be  the 
oldest.  The  calculated  chemical  age  is  close  to  the 
isotopic  age.  Therefore,  it  is  an  effective  method 
for  determining  the  age  of  groundwater  in  karst 
aquifers  with  conventional  analysis  of  information 
(See  also  W90-O3104)  (Lantz-PTT) 
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HYDROLOGICAL  DEFINITION  OF  KARST 
AREAS. 

Sarajevo  Univ.  (Yugoslavia).  Inst,  of  Water  Re- 
sources Engineering. 
I.  Avdagic. 
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Descriptors:  "Catchment  areas,  "Rainfall-runoff  re- 
lationships, "Runoff,  "Karst  hydrology,  "Surface- 
groundwater  relations,  Reservoirs,  Water  level, 
Groundwater  budget,  Groundwater  movement, 
Mathematical  models,  Hydrologic  models. 

In  the  procedure  of  runoff  calculation,  catchment 
areas  or  reservoirs  are  classified  into  subsystems 
with  constant  characteristics.  Basic  measuring 
values  are  water  levels,  flows,  precipitations  and 
catchment  areas.  Measurements  of  underground 
water  levels  are  made  in  reservoirs  and  conducting 
strata;  flows  are  measured  on  the  outcrops  and 
precipitation  in  representative  locations  of  the 
catchment  area.  Measured  data  are  used  for  the 
determination  of  conducting  stratum  and  reservoir 
characteristics.  Variation  of  characteristics  at  the 
reservoir  depth  is  step-wise;  these  characteristics 
for  each  segment  between  two  steps  are  approxi- 
mately constant.  Systematic  measurements  on  cali- 
brated sections,  per  segment  with  constant  charac- 
teristics, enable  the  determination  of  both  runoff 
and  water  regime.  (See  also  W90-O31O4)  (Lantz- 
PTT) 
W90-03112 


STOCHASTIC  MODELLING  OF  THE  KARST 
SPRING  OF  XIN'AN,  SHANXI  PROVINCE. 
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Descriptors:  "Stochastic  models,  "Karst  hydrolo- 
gy, "Springs,  Groundwater  movement,  Xinan, 
China,  Geohydrology,  Flow  discharge,  Hydrolog- 
ic models,  Model  studies,  Karst. 

A  complete  karst  spring  system  was  simulated  by 
using  three  stochastic  models:  (1)  the  sliding  aver- 
age model  (SA);  (2)  the  autoregressive-sling  aver- 
age model  (ARSA);  and  (3)  frequency  spectrum 
analysis  and  residual-variance  autoregression  of  av- 
erage monthly  spring  discharge  (F-AR).  A  case 
study  shows  that  the  results  of  modeling  in  good 
agreement  with  measured  data.  The  Xin'an  Spring 
is  the  largest  karst  spring  in  southeastern  Shanxi, 
China.  Its  average  annual  discharge  amounts  to 
11.9  cu  m/sec,  and  the  water  quality  is  excellent. 
Since  Shanxi,  an  important  energy  base  in  China,  is 
deficient  in  water  resources,  investigation  of  this 
spring  is  of  great  significance.  By  using  the  princi- 
ples of  systematic  theory  and  stochastic  hydrology, 
the  spring  discharge  was  forecasted  and  the  re- 
charge of  groundwater  was  calculated.  The  study 
demonstrated  that  the  ARSA  and  F-AR  models 
are  more  effective.  T  fitting  results  were  in  agree- 
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ment  with  the  observed  data.  (See  also  W9O-031O4) 

(Lantz-PTT) 
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REGULARITY  OF  FORMATION  OF  THE 
GUOZHUANG  KARST  SPRING  AND  THE 
STOCHASTIC  SIMULATION  OF  ITS  DIS- 
CHARGE. 

Tongji  Univ.,  Shanghai  (China). 
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Descriptors:  *Hydrologic  models,  *Karst  hydrolo- 
gy, 'Stochastic  hydrology,  'Simulation  analysis, 
Flow  discharge,  Springs,  Geohydrology,  Precipi- 
tation, China,  Mathematical  models. 

The  Guozhuang  Spring  in  Shanxi  Province,  China, 
exposed  in  the  Middle  Ordovician  limestone,  is  one 
of  complete-drainage,  and  erosional  structural  as- 
cending type.  Spectra]  analysis  of  the  spring  dis- 
charge and  precipitation,  showed  that  the  cycles  of 
the  spring  discharge  are  8.5  years,  25  months  and 
12  months,  with  a  lag  time  of  6-7  months.  The 
spring  discharge  is  closely  correlated  with  the  pre- 
cipitation within  a  period  of  11  years  from  the 
previous  year.  Two  stochastic  mathematical 
models,  the  multiple  regression  model  and  the 
moving  average  model,  were  successfully  estab- 
lished to  forecast  the  spring's  discharge.  (See  also 
W90-03104)  (Lantz-PTT) 
W90-O3114 


MATHEMATICAL  SIMULATION  OF  HYDRO- 
LOGIC  REGIME  OF  CHAOHUA  SPRING  IN 
MLXIAN  COUNTY. 

Nanjing  Univ.  (China). 
B.  Chen,  and  X.  Zhou. 
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Descriptors:  'Groundwater  mining,  'Springs, 
'Hydrologic  budget,  'Mathematical  models, 
•Chaohua  Spring,  'China,  'Karst  hydrology,  Geo- 
hydrology, Karst,  Hydrologic  models,  Precipita- 
tion, Catchment  areas,  Finite  element  method. 

Chaohua  Spring  is  a  typical  karst  spring  located  in 
northern  China.  The  hydrological  regime  of  the 
spring  is  influenced  by  several  factors,  including: 
precipitation,  topography,  and  geologic  structure. 
Based  on  an  investigation  and  analysis  of  the  pre- 
cipitation series  of  Mixian  County,  different  meth- 
ods have  been  adopted  to  simulate  hydrologic 
curves  that  represent  two  different  catchment 
areas  of  the  spring.  The  Suishui  River  Basin  is  a 
natural  catchment  area  of  the  spring  which  is  simu- 
lated by  a  finite  element  numerical  method.  The 
Youshui  River  basin  is  a  newly  expanded  catch- 
ment area  following  the  exploitation  of  spring 
water,  which  is  simulated  by  an  integrated  model 
of  multi-element  regression  and  autoregression.  An 
effective  prediction  carried  out  for  the  hydrologic 
regime  of  Chaohua  Spring,  caused  by  exploitation 
before  the  year  2000,  under  the  condition  of  con- 
fluence from  two  different  catchments.  (See  also 
W90-03104)  (Author's  abstract) 
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ANALYTIC  MODELS  OF  GROUNDWATER 
FLOWS  TO  KARST  SPRINGS. 

China  Univ.  of  Geosciences,  Wuhan,  China. 
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Descriptors:  'Model  studies,  'Groundwater  move- 
ment,  'Karst  hydrology,   'Springs,   'Hydrologic 


models,    Karst,    Mathematical    studies,    Laminar 
flow,  Flow  profiles. 

Four  conceptual  analytical  models  which  describe 
the  laminar  or  turbulent  groundwater  flow  to  karst 
springs  have  been  established.  The  first  two  models 
show  one-dimensional  flow  and  radial  flow,  in 
accordance  with  the  Darcy  (linear)  law.  The  other 
two  give  the  expression  individually  of  one-dimen- 
sional flow  and  radial  flow,  following  nonlinear 
law.  The  solution  of  the  models  is  the  same  as  the 
traditional  spring  recession  equations  for  the  lam- 
inar flow  and  turbulent  flow.  They  interpret  the 
character  of  spring  recession  in  theory.  The  mean 
hydraulic  conductivity  of  the  spring  area  is  esti- 
mated according  to  the  expression  of  the  recession 
coefficient.  Other  expressions  are  also  given  which 
indicate  the  proportionality  of  the  square  root  of 
the  attenuation  coefficient  to  the  karst  channel 
diameter  and  the  fracture  width.  (See  also  W90- 
03104)  (Lantz-PTT) 
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HYBRID  SIMULATION  FOR  KARST  WATER 
SYSTEMS-EXEMPLIFIED  BY  BEISHAN 
KARST  WATER  SYSTEMS. 
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Descriptors:  'Simulation  analysis,  'Karst  hydrolo- 
gy, 'Groundwater  movement,  'Model  studies, 
'China,  'Hydrologic  models,  Mine  dewatering, 
Groundwater  recharge,  Flow  discharge,  Hydraulic 
profiles,  Flood  discharge. 

The  karst  water  system  of  the  Beishan  mining 
district  consists  of  two  subsystems:  a  recharge  area 
and  a  runoff-discharge  area.  Equivalent  tank 
models  in  association  with  a  cluster  of  tubes  of 
various  diameters  were  used  to  simulate  the  loca- 
tion of  five  hydraulic  channels  and  the  parameters 
of  the  flow  capacity,  to  predict  the  flood  discharge 
in  dewatering  of  mines  during  the  maximum  rain- 
fall (probability  is  2%  and  0.6%).  With  the  bound- 
ary conditions  of  inflow,  a  quasi-tridimensional, 
laminar-conduit  coupling  linear  model  was  adopt- 
ed for  predicting  the  maximum  yields  of  pits  in  the 
subsystem  of  the  runoff-discharge  area.  (See  also 
W90-03104)  (Author's  abstract) 
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THRESHOLD  AUTOREGRESSIVE  MODEL 
APPLIED  TO  PREDICTION  OF  KARST 
SPRING  FLOW. 

Institute  of  Karst  Geology,  Guilin  (China). 
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'Model  studies,  Hydrologic  models,  Mathematical 
models,  Mathematical  analysis. 

The  threshold  autoregressive  model  (TAR)  is  a 
nonlinear  sequential  model  which  is  segmentedly 
linear.  Therefore,  the  fixed  steps,  parameter  estima- 
tion and  diagnostic  checking  of  the  Box-Jenkins 
method  used  for  linear  models  may  also  be  applied 
to  the  TAR  model.  The  advantage  of  the  model  is 
that  segment  linearization  processing  can  be  used, 
so  that  the  non-linear  model  may  adopt  the  fixed 
steps,  parameter  estimation  and  diagnostic  check- 
ing of  a  linear  model  in  the  establishment  of  a 
nonlinear  model.  This  simplifies  calculation  proce- 
dure and  the  model  can  be  established  automatical- 
ly on  the  computer.  The  Akaike  Information  Crite- 
rion (AIC)  used  for  model  discrimination  makes  it 
more  convenient  for  establishing  the  model  and 
carrying  out  the  prediction  under  the  condition  of 
small  sample  capacity.  It  is  of  significance  in  karst 


spring  flow  prediction  with  short  series  of  observa- 
tion. When  this  threshold  autoregressive  model  is 
used  in  the  prediction  of  future  time  intervals,  the 
extrapolation  should  be  controlled  within  a  certain 
limit  as  in  other  statistical  models.  The  time  inter- 
val of  extrapolated  prediction  should  not  be  great- 
er than  the  delay  parameter.  Otherwise,  estimated 
values  can  only  be  used  in  some  of  the  items  in  the 
equation,  and  error  will  increase.  (See  also  W90- 
03104)  (Lantz-PTT) 
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DISCRETE  STATE  COMPARTMENT  MODEL 
AND  ITS  APPLICATION  TO  FLOW 
THROUGH  KARSTIC  AQUIFERS. 
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Descriptors:  'Groundwater  movement,  'Karst  hy- 
drology, 'Aquifers,  'Model  studies,  'Hydrologic 
models,  Flow  profiles,  Mathematical  models,  Flow 
velocity,  Darcys  Law,  Discrete  State  Component 
model,  Mathematical  equations,  Hydrodynamics, 
Heat,  Tracers. 

Flow  through  openings  in  karstic  aquifers  can  be, 
and  often  is,  non-Darcian.  Depending  on  the  size 
and  shape  of  the  openings,  and  on  the  flow  veloci- 
ty, flow  can  be  Darcian,  non-Darcian  laminar,  or 
turbulent.  Where  the  flow  is  non-Darcian,  numeri- 
cal models  that  assume  the  validity  of  Darcian 
flow  everywhere  in  the  flow  system  should  not  be 
used.  The  Discrete  State  Compartment  (DSC) 
model  obtains  solutions  by  iterating  a  recursive 
equation,  derived  from  the  equation  of  continuity, 
over  a  network  of  cells  that  represents  the  flow 
system.  No  assumption  is  made  on  the  flow  regime 
other  than  to  assume  complete  mixing  of  fluids  in 
each  cell  at  each  interaction.  The  design  of  the 
network  and  the  initial  guess  of  flow  circulation 
requires  some  a  priori  knowledge  of  geologic  and 
hydrologic  conditions.  The  model  simulates  fluid, 
heat,  and  tracer  transport,  and  calculates  residence 
times.  (See  also  W90-03104)  (Author's  abstract) 
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METHODS  FOR  STUDYING  SUBMARINE 
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Problem. 

I.  S.  Zektser,  and  A.  V.  Meskheteli. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume   2.   Proceedings   of  the   21st 

Congress  of  the  International  Association  of  Hy- 
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Descriptors:  'Data  acquisition,  'Sampling,  'Flow 
discharge,  'Karst  hydrology,  'Submarine  springs, 
'Groundwater  movement,  Geohydrology,  Remote 
sensing,  Temperature,  Conductivity,  Marine  envi- 
ronment, Bottom  sediments,  Mathematical  studies. 

Methods  for  the  detection  and  mapping  of  subma- 
rine karst  springs  are  discussed,  including:  (1) 
remote  sensing  techniques;  (2)  combined  profiling, 
comprising  seismic  sounding  and  temperature  and 
electric  conductivity  measurements  at  the  bottom- 
water  interface;  (3)  vertical  measurements  and 
sampling  of  sea  water  and  bottom  sediments;  and 
(4)  the  use  of  diving  equipment.  Techniques  are 
presented  for  estimating  the  rates  of  submarine 
discharge  of  groundwater,  based  on  the  consider- 
ation of  the  salt  balance  of  a  sea  bottom  area  where 
ground  and  sea  waters  mix  and  where  the  subma- 
rine spring  outlet  is  covered  with  loose  sediments. 
Data  of  combined  profiling  or  results  of  hydroche- 
mical  examination  of  pore  solutions  are  used  in 
these  computations.  The  same  principle  may  be 
applied  to  computations  of  submarine  discharge  of 
groundwater  using  temperature  data.  However, 
the  salinity  of  the  near-bottom  water  layer  is  sub- 
jected to  much  smaller  variations  in  time,  which 
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makes  it  possible  to  consider  with  more  confidence 
the  salt-mass  transfer  in  the  bottom  sediments-- 
near-bottom  water  system  to  be  steady.  (See  also 
W90-03104)  (Lantz-PTT) 
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FISSURE-KARST  WATER  RESOURCE  EVAL- 
UATION IN  A  WELL  FIELD  NEAR  XUZHOU. 
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head,  Mathematical  analysis,  Karst. 

An  evaluation  of  fissure-karst  groundwater  re- 
sources has  been  conducted  in  a  well  field  located 
in  the  western  suburbs  of  Xuzhou,  China.  An  ap- 
proximate analytical  solution  has  been  derived  to 
estimate  the  future  groundwater  head  on  the 
boundaries.  A  finite  element  method  has  been  used 
to  solve  the  inverse  problem  of  determining  the 
parameters  and  predicting  the  groundwater  head. 
Satisfactory  results  were  achieved.  (See  also  W90- 
03104)  (Author's  abstract) 
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SOME  NEW  IDEAS  ON  THE  PREDICTION  OF 
TUNNEL  INFLOW  IN  KARST  AREA  BY 
WATER  BALANCE  METHOD. 

Second    Inst,    of   Railway    Survey    and    Design, 

Chengdu  (China). 

For  primary  bibliographic  entry  see  Field  2A. 
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ANALYSIS  AND  COMPARISON  OF  SOME 
VALUES  OF  TRANSMISSrVTTY,  PERMEABIL- 
ITY AND  STORAGE  FROM  THE  EUGANEAN 
THERMAL  BASIN. 

Padua  Univ.  (Italy).  Inst,  of  Geology. 
R.  Antonelli,  and  P.  Fabbri. 
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Descriptors:  'Groundwater  budget,  'Transmissi- 
vity,  'Permeability,  'Geohydrology,  'Italy,  'Hy- 
draulic properties,  'Thermal  water,  Aquifers, 
Wells,  Pumping  tests,  Euganean  Thermal  Basin, 
Karst  hydrology,  Hydraulic  conductivity,  Fissure 
water,  Geologic  fractures. 

Twenty-eight  pumping  tests  were  carried  out  in 
the  Euganean  Thermal  Basin  in  Italy,  using  active 
wells  belonging  to  the  various  drilling  concessions 
in  Abano  Terme  and  Montegrotto  Terme.  In  the 
seven  tests  examined,  use  was  always  made  of  at 
least  one  pumping  well  or  a  piezometer.  The  ther- 
mal aquifer  in  question  is  pressurized  and  consists 
of  fractured,  mainly  carbonate,  rocks  of  unknown 
depth.  The  type  of  analysis  used  in  these  tests  to 
determine  transmissivity,  hydraulic  conductivity 
and  storage  coefficient,  were  those  relating  to 
aquifers  in  porous  media,  and  include  the  Kanvar, 
Hantush,  and  Zangar  methods  applicable  to  par- 
tially penetrating  wells.  The  Saad  method,  specifi- 
cally for  aquifers  in  fissured  rocks,  provided  a 
horizontal  transmissivity  value  as  well  as  values 
relating  to  horizontal  and  vertical  hydraulic  con- 
ductivity, meaning  that  the  vertical  hydraulic  con- 
ductivity could  be  verified  as  being  macroscopical- 
ly  greater.  (See  also  W90-03104)  (Lantz-PTT) 
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KARST  WATER  RESOURCES,  THEIR  ALLO- 
CATION, AND  THE  DETERMINATION  OF 
ECOLOGICALLY    ACCEPTABLE    MINIMUM 


FLOWS:  THE  CASE  OF  THE  WAIKOROPUPU 
SPRINGS,  NEW  ZEALAND. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Geogra- 
phy. 

P.  W.  Williams. 
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Descriptors:  'Water  resources  development, 
•Karst  hydrology,  'Waikoropupu  Springs, 
'Springs,  'New  Zealand,  Hydraulic  models, 
Groundwater  depletion,  Aquifers. 

Karst  water  resources  are  often  exploited  before 
their  potential  has  been  fully  assessed.  At  karst 
springs,  resource  determination  is  often  by  base- 
flow  recession  analysis.  This  yields  the  volume  of 
the  dynamic  reserves.  An  alternative  approach  is 
to  estimate  the  total  volume  in  storage  from  the 
product  of  the  average  discharge  and  average  resi- 
dence time.  This  yields  a  much  large  volume. 
Figures  calculated  vary  according  to  modeling  as- 
sumptions. The  allocation  of  the  resources  among 
competing  uses  raises  another  set  of  problems, 
particularly  if  demand  outstrips  renewable  supply. 
A  key  problem  is  how  to  establish  a  scientifically 
sound  rationale  for  determining  the  minimum  re- 
sidual flow  that  will  be  sufficient  for  ecosystem 
maintenance.  These  points  are  discussed  in  relation 
to  the  Waikoropupu  Springs  with  an  average 
annual  discharge  of  15  cu  cm/sec,  mean  residence 
time  of  8  years,  and  aquifer  volume  of  3.8  cu  km 
(See  also  W90-03104)  (Author's  abstract) 
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HETEROGENEITY  IN  CARBONATE 

AQUIFERS-A  CASE  STUDY  FROM  THE 
MENDIP  HILLS,  ENGLAND. 

Bristol  Univ.  (England).  Dept.  of  Geography. 
S.  L.  Hobbs,  and  P.  L.  Smart. 
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Descriptors:  'Karst  hydrology,  'Water  resources 
development,  'Groundwater  movement, 

'Aquifers,  'Carbonate  rocks,  'Mendip  Hills, 
'England,  Case  studies,  Hydraulic  conductivity, 
Pumping  tests,  England,  Permeability,  Boreholes, 
Geohydrology,  Karst  hydrology. 

Single  borehole  bailer  tests  show  a  6  order  of 
magnitude  variation  in  hydraulic  conductivity,  in- 
dicating a  very  high  heterogeneity  for  the  Carbon- 
iferous Limestone  aquifer,  in  the  Mendips  Hills, 
Somerset,  England.  Comparison  of  these  values 
with  those  from  long-term  pump  tests  demonstrate 
that  the  pump  tests  give  less  variable  results  due  to 
integration  over  a  larger  aquifer  test  volume. 
Packer  tests  demonstrate  large  differences  between 
the  hydraulic  conductivity  of  openings  and  inter- 
opening  blocks,  demonstrating  the  vertical  inho- 
mogeneity  of  the  aquifer.  A  plot  of  specific  yield, 
which  varies  by  only  a  small  amount  between 
boreholes,  against  permeability,  shows  the  greater 
importance  of  void  integration  in  controlling  hy- 
draulic conductivity  than  width  of  opening.  (See 
also  W90-03104)  (Author's  abstract) 
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ESTABLISHED  THE  RESIDENCE  TIME  OF 
GROUND  WATER  EN  KARST. 

Karlova  Univ.,  Prague  (Czechoslovakia).  Dept.  of 
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Descriptors:  'Radioactive  dating,  'Dating, 
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gy, 'Groundwater  budget,  Radioisotopes,  Geohy- 
drology, Carbon  radioisotopes,  Tritium,  Confined 
aquifers,  Hydrologic  models,  Geohydrology, 
Groundwater  movement,  Czechoslovakia,  Carbon- 
ate rocks,  Isotope  studies,  Aquicludes,  Limestone. 

Methods  using  environmental  radionuclides  con- 
tained in  groundwater  have  been  introduced  to 
geological  investigations  and  brought  to  a  routine 
level  to  determine  the  radiometric  groundwater 
age,  which  can  then  be  related  to  its  residence 
time.  Radiocarbon  and  tritium  are  the  most  fre- 
quently used  radionuclides.  When  dating  ground- 
water in  karst  environment  by  radiocarbon,  its 
input  and  output  values,  when  entering  and  leaving 
the  geohydrological  system,  have  to  be  considered. 
The  piston-flow  model  seems  to  be  most  appropri- 
ate in  confined  aquifers  in  carbonate  rocks  overlain 
by  aquicludes,  the  completely  mixed  reservoir 
model  in  unconfined  geohydrological  structures 
with  a  concentrated  outflow,  and  the  injection 
model  in  confined  aquifers  with  intrusion  of 
modern  water,  mainly  due  to  interferences  in  the 
piezometric  level  by  pumping  or  other  human  ac- 
tivities. The  base-flow  model  fits  in  shallow  karsti- 
fied  aquifers  with  inflow  of  groundwater  of  deeper 
origin  from  confined  aquifers.  Old  groundwater  of 
deep  origin  occurs  in  the  karstified  environment 
more  often  than  anticipated.  In  karstified  geohy- 
drological structures  in  Czechoslovakia,  all  types 
of  groundwater  flow  systems  represented  by  the 
mentioned  models  were  encountered  when  dating 
groundwater  in  Paleozoic  limestone  structures  in 
the  Bohemian  Massif  and  in  the  Carpathian 
System,  with  3-H  and  14-C  groundwater  ages 
ranging  from  modern  to  more  than  4000  years 
before  present.  (See  also  W90-03104)  (Lantz-PTT) 
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Descriptors:  'Karst  hydrology,  'Geologic  frac- 
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ervoirs, Guilin,  Groundwater  movement,  Aquifers, 
Karst,  Tectonics,  Geohydrology. 

The  Devono-Carbonifer  limestones  and  dolomites 
of  the  Guangxi  area  of  China  are  karstic  aquifers 
whose  fissural  structure  originates  from  three  tec- 
tonic episodes  of  Mesozoic  and  Cenozoic  age.  One 
is  a  distension  phase  which  proved  important  with 
respect  to  groundwater  flow.  The  fractures  sur- 
veyed in  the  field  which  play  a  geohydrological 
role  are  identical  to  those  mapped  on  ERTS  statel- 
lite  images.  They  consist  of  fissures  nearly  oriented 
North-South  and  Northeast-Southwest.  (See  also 
W90-03104)  (Author's  abstract) 
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STUDY  OF  SHALLOW  SEISMICS  FOR  PRE- 
DICTING COLLAPSE  AND  CAVE  EN  SOU- 
LA  YERS. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03128 


APPLICATION  AND  DEVELOPMENT  OF 
ELECTROMAGNETIC  WAVE  TOMOGRAPHY 
IN  KARST  EXPLORATION. 

Beijing  Computer  Center  (China). 

For  primary  bibliographic  entry  see  Field  7B. 
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AUTOMATIC     TREATMENT     OF     PHOTO- 
LINES. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
of  Geodynamic. 
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USE  OF  REMOTE  SENSING  METHODS  IN 
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Photographic  methods  have  proved  their  worth  in 
rock  and  groundwater  protection  from  contamina- 
tion. Changes  in  vegetation  can  be  used  for  in- 
creasing the  vertical  reach  by  pollutant  detection 
devices  into  the  underground.  Natural  gas  leakages 
and  rock  contamination  by  oil  products,  nitrates 
and  other  compounds  can  be  determined  with  the 
help  of  this  methodology,  which  is  applicable  in 
temperate  zones.  The  easiest  interpretation  of  con- 
tamination is  by  photography  with  color  and  color 
infrared  film  simultaneously.  The  widespread  ap- 
plication of  remote  photographic  imaging  is  limit- 
ed by  several  factors:  seasonal  and  local  absence  of 
vegetation;  depth  of  the  rhizosphere;  and  detecta- 
ble reaction  of  plants  up  to  the  critical  concentra- 
tion of  pollutant.  (See  also  W90-03104)  (Lantz- 
PTT) 
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PROSPECTING  FOR  KARST  FRACTURE 
GROUNDWATER  IN  THE  WANMAN  FAULT- 
BLOCK  MOUNTAINOUS  AREA  OF  TAIHANG 
MT.  USING  PHOTO-LINEAMENTS. 
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LOCATION  OF  CONCEALED  AREAS  WITH 
INTENSIFIED  KARST-SUFFOSION  PROCESS- 
ES USING  HELIUM-SURVEY  AND  HYDRO- 
BIOLOGICAL  DATA. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
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ISOTOPIC  STUDY  OF  THE  GROUNDWATER 
AGES  IN  REGION  OF  CARBONATE  ROCKS. 
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ies, 'Carbonate  rocks,  'Radioactive  dating, 
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sotopes, Taiyuan,  Flow  profiles,  Hydrologic 
models,  Model  studies. 

Two  hundred  forty  values  of  tritium,  carbon- 14 
and  carbon- 13  of  groundwater,  surface  water  and 
precipitation  have  been  measured  for  the  Taiyuan 
region  of  China.  The  results  show  that  there  is  a  3- 
dimensional  groundwater  flow  system  in  the  stud- 
ied region.  Different  mixed  groundwater  models 
should  be  selected  for  the  areas  of  recharge  runoff 
and  discharge  of  karst  groundwater.  Groundwater 
ages  at  13  sites  in  the  studied  region  were  obtained 
after  making  corrections  for  mixing  of  young 
water,  dilution  by  dead  carbon,  and  the  variation 
in  initial  carbon- 14  concentration.  The  velocity  of 
groundwater  flow  and  the  runoff  were  determined 
on  the  basis  of  the  obtained  groundwater  ages.  (See 
also  W90-03104)  (Author's  abstract) 
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APPLICATION  OF  STABLE  ISOTOPE  TO  THE 
RESEARCH  ON  KARST  WATER  IN  TAIYUAN 
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Descriptors:  'Karst  hydrology,  'Isotope  studies, 
'Taiyuan,  'Groundwater  recharge,  'China, 
'Groundwater  movement,  Mixing,  Radioisotopes, 
Springs. 

The  influence  of  exploiting  karst  water  by  the 
Gujiao  Coal  Mine  on  the  discharge  rate  of  major 
springs—Languan,  Jinci  in  Taiyuan  area,  Shanxi 
Province  was  studied.  Surface  water  and  karst 
water  in  this  area  have  been  studied  in  detail.  A 
mixing  line  for  the  West  Hills  karst  water  system 
and  shallow  water  was  determined.  Recharge  by 
shallow  water  to  the  Jinci  Spring  is  about  36%. 
Two  karst  water  systems  were  distinguished~the 
West  Hills  system  and  the  East  and  North  Hills 
system  (part  of  which  is  the  Languan  Springs).  S- 
isotope  data  indicate  that  there  is  less  supply  to 
The  Languan  Spring  from  the  West  Hills  karst 
water  system,  then  to  the  Jinci  Spring.  (See  also 
W90-03104)  (Lantz-PTT) 
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EXPERIENCES  OF  PROSPECTIONS  OF 
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hydrology. 

Radon-222  concentrations  and  concentration  cli- 
maxes have  recently  been  correlated  with  the  ap- 
pearance of  earthquakes  in  seismicly  active  areas, 
i.e.  around  Ljubljana,  Yugoslavia.  Agreement  has 
been  noted  mainly  in  hot  springs  with  deep  circula- 
tion, although  these  correlation  methods  alone  did 
not  give  data  about  the  time  and  magnitude  of  an 
earthquake,  nor  the  place  of  an  earthquake.  How- 
ever, th»  method  makes  it  possible  to  confirm  the 
already  established  seismo-tectonic  model  of  Slo- 
venia, and  has  become  very  important  in  studying 
tectonic  mechanisms  with  respect  to  the  time  mi- 
gration of  earthquakes.  (See  also  W90-03104) 
(Lantz-PTT) 
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ISOTOPIC  COMPOSITION  OF  HYDROGEN 
AND  OXYGEN  OF  KARST  WATER  AND  HY- 
DRODYNAMIC  CONDITION  IN  CENTRAL 
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Groundwater  recharge,  Karst,  Confined  ground- 


Three  aquifer  systems  of  different  ages  have  been 
measured  for  delta-D  and  delta- 18-0  values.  The 
karst  water  occurring  in  the  Middle-Late  Protero- 
zoic  (Pt)  and  Early  Paleozoic  (Pz)  limestones  has  a 
delta-D  value  ranging  from  -80  parts  per  thousand 


(ppt)  to  -65  ppt  and  delta- 18-0  from  -11  ppt  to  -5 
ppt.  The  delta- 18-0  shift  may  indicate  the  isotopic 
exchange  between  water  and  rocks  and  the  relict 
of  co-diagenetic  formation  water.  From  Taihang 
Mountain  in  the  west  towards  the  center  of  the 
depression,  four  hydrodynamic  zones  have  been 
recognized,  on  the  basis  of  delta-D  values:  (1)  a 
recharge  zone,  (2)  a  water  exchange  zone,  (3)  an 
artesian  zone,  and  (4)  a  discharge  zone.  The  delta- 
D  values  increase  progressively  from  the  recharge 
zone  to  the  center  of  the  depression.  The  delta-D 
value  of  recharge  water  is  about  -80  ppt  and  that 
for  the  exchange  zone  ranges  from  -75  ppt  to  -70 
ppt.  The  delta-D  value  of  water  in  the  discharge 
zone  is  identical  to  that  of  the  water  from  the  oil- 
generating  sandstone  of  the  Lower  Tertiary  (usual- 
ly higher  than  -65  ppt).  It  is  suggested  that  the 
most  developed  karst  system  is  found  in  the  ex- 
change zone,  and  should  be  taken  into  account  in 
oil  and  gas  exploration  and  exploitation.  (See  also 
W90-03104)  (Author's  abstract) 
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KARST  WATER  SYSTEM  OF  THE  GUOZ- 
HUANG  SPRINGS,  SHANXI,  CHINA. 
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The  environmental  isotope  3-H  in  rain  is  used  as 
data  for  model  for  the  calculation  of  karst  water 
resources.  The  data  from  rain,  groundwater  of 
Carboniferous-Permian  (C-P)  aquifer  and  Fenhe 
River  were  studied.  The  average  retention  time 
and  reserves  was  calculated  using  a  multi-input, 
mono-output  model.  The  mean  retention  time  of 
groundwater  in  Guozhuang  Springs  is  122-125 
years,  with  a  water  reserve  of  32.9-33.8  billion  cu 
m.  It  is  reasonable  to  use  a  multi-input,  mono- 
output  mixture-piston  model.  It  is  concluded  that  is 
would  be  of  practical  value  to  restore  the  3-H 
spectrum  of  rain  by  linear  multivariate  regression 
analysis  with  respect  to  rainfall,  altitude,  and  conti- 
nent effects,  in  cases  which  lack  systematic  obser- 
vation data  for  3-H.  (See  also  W90-03104)  (Lantz- 
PTT) 
W90-03138 


APPLICATION  OF  NUCLEAR  TECHNIQUES 
TO  EXPLOIT  VUGULAR  PORE  WATER  IN 
RED  BEDS,  SICHUAN  BASIN. 

Institute  of  Applied  Nuclear  Technology  of  Si- 
chuan, China. 
Z.  Wu. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  823-831,  5  fig, 
2  tab,  3  ref. 

Descriptors:  'Groundwater  mining,  'Interstitial 
water,  'Sichuan,  'Isotope  studies,  'Groundwater 
budget,  Radioactivity  techniques,  Gamma  radi- 
ation. 

The  vugular  pore  water  distributed  over  Mesozoic 
'Red  Beds'  in  Sichuan  Basin,  China,  is  of  signifi- 
cance in  determining  water  supply,  although  its 
water  capacity  varies  greatly.  This  water  supply  is 
controlled  by  the  unevenly  distributed  vugular  so- 
lution porosity.  Research  achievements  in  ground- 
water exploration  using  techniques  for  isotopic  and 
radioactive  measurements  are  presented.  In  Si- 
chuan Basin,  gamma  radiation  zones  rich  in  vugu- 
lar pore  water  give  generally  negative  anomalies. 
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The  shape  of  this  anomaly  is  irregular,  with  a 
trough  often  showing  the  development  spot  of 
vugular  pore.  Best  results  are  obtained  when  two 
methods,  e.g.,  gamma  radiation  and  PO210  meas- 
urement in  topsoil  are  used  in  combination  to 
locate  the  zone  rich  in  vugular  pore  water  in  areas 
covered  by  overburden.  (See  also  W90-03104) 
(Lantz-PTT) 
W90-03139 


CARBON  ISOTOPE  EXCHANGE  IN  KARST 
GROUNDWATER. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

R.  Gonfiantini. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume  2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  832-837,  3  fig, 

5  ref. 

Descriptors:  'Isotope  studies,  'Carbon  radioiso- 
topes, 'Karst  hydrology,  'Groundwater  move- 
ment, Carbon,  Libya,  Bicarbonates,  Aquifers, 
Limestone,  Karst. 

Carbon  isotope  data  from  Cyrenaica,  northern 
Libya,  were  used  to  evaluate  the  exchange  rate  of 
bicarbonate  dissolved  in  groundwater  with  the  aq- 
uifer limestone  matrix.  The  rate  of  this  reaction  is 
about  half  the  carbon- 14  decay  rate;  so  the  half 
reaction  time  is  approximately  11,000  years.  (See 
also  W90-03104)  (Author'  abstract) 
W90-03140 


HYDROCHEMICAL  FACIES  AS  HYDRAULIC 
BOUNDARIES  IN  KARSTIC  AQUIFERS-THE 
EDWARDS     AQUIFER,     CENTRAL     TEXAS, 

U.S.A. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

J.  M.  Sharp,  and  T.  J.  Clement. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  841-845,  2  fig, 
6  ref. 

Descriptors:  'Geochemistry,  'Groundwater  bar- 
riers, 'Water  chemistry,  'Karst  hydrology,  'Ed- 
wards aquifer,  'Texas,  'Aquifers,  Groundwater 
quality,  Dissolved  solids,  Saline  water  intrusion, 
Calcium,  Sulfates,  Magnesium,  Chlorides,  Geo- 
chemistry, Oil  fields,  Springs,  Wells,  Brines. 

The  Edwards  aquifer  and  the  Edwards  Plateau 
aquifer  are  faulted,  cavernous,  and  highly  transmis- 
sive  aquifers  which  are  the  principal  sources  of 
water  for  2  million  people.  The  southern  and  east- 
ern boundaries  of  the  aquifers  are  demarked  by  the 
'bad-water'  zone  hydrochemical  facies  in  which 
the  waters'  total  dissolved  solids  content  abruptly 
increases  to  over  1000  mg/L.  Although  this 
boundary  is  relatively  stable,  the  more  saline  water 
does  flow  updip  towards  major  springs  and  well 
fields.  While  the  freshwater  zone  hydrochemical 
facies  is  predominantly  Ca-HC03,  four  bad-water 
zone  facies  are  present:  Ca-S04,  Ca-Mg-S04  with 
high  Na  and  CI,  Na-Cl,  and  Na-Cl-S04-HC03 
with  the  anions  approximately  coequal.  These  four 
facies  result  from  the  varying  effectiveness  of  sev- 
eral processes  which  operate  along  aquifer  strike. 
These  are  rock-water  equilibration  within  the  aqui- 
fer, flow  of  oil-field  brines  updip  or  upwards  along 
faults,  cross-formational  flow  from  underlying 
aquifers,  and  flow  system  isolation.  (See  also  W90- 
03104)  (Author's  abstract) 
W90-03141 


FLUORITE  SATURATION  AND  EQUILIBRI- 
UM TRENDS  IN  THE  GROUNDWATER 
SYSTEM  FROM  THE  KARST  PLAINS  OF 
SOUTHERN  INDIANA,  USA. 

Ibadan  Univ.  (Nigeria).  Hydro/Engineering  Geol- 
ogy Unit. 

U  M.  P.  Amadi,  and  N.  C.  Krothe. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.    Volume   2.   Proceedings  of  the   21st 


Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988 
IAHS  Publication  No.  176,  (1988).  p  847-855,  5  fie 
8  ref. 

Descriptors:  'Groundwater  quality,  'Fluorite, 
•Water  chemistry,  'Karst,  'Indiana,  'Geochemis- 
try, Limestone,  Gypsum,  Geohydrology,  Fluor- 
ides, Chemical  composition,  Hydrogen  ion  concen- 
tration, Chemical  properties,  Alkalinity. 

The  Ste.  Genevieve  Limestone  in  southern  Indiana 
is  known  to  foster  minor  occurrences  of  fluorite. 
The  fibrous  variety  is  interpreted  as  a  possible 
replacement  of  satin  spar  gypsum  by  fluorite.  Hy- 
drogeochemical  evidences  in  support  of  such  a 
replacement  process  are  summarized.  Despite  such 
evidences,  fluoride  concentration  in  groundwater 
ranges  from  0.1  to  5  mg/L  with  an  average  of  1 
mg/L.  The  groundwater,  however,  remains  essen- 
tially undersaturated  with  respect  to  fluorite  in 
both  the  recharge  and  discharge  areas.  Equilibrium 
estimates  reveal  that  at  relatively  high  F(-)  concen- 
tration (close  to  5  mg/L)  and  pH  nearly  neutral  or 
slightly  alkaline  (7.4),  the  groundwater  approaches 
saturation  with  respect  to  fluorite.  This  condition 
may  not  always  be  fulfilled  since  ion  activities  of 
other  aqueous  species  present,  tend  to  vary  in 
relation  to  changes  in  pC02  and  pH  along  flow. 
Fluorite  saturation  seems  to  be  controlled  by  those 
other  aqueous  phases  that  also  buffer  the  ground- 
water system.  (See  also  W90-03104)  (Author's  ab- 
stract) 
W90-03142 


CONTRIBUTION  OF  AN  INFORMATIZED 
CONCEPT  TO  THE  CHEMICAL  ANALYSIS  OF 
GROUNDWATER  SERIES. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  de  Geologie. 
A.  Parriaux,  and  T.  Lutz. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  858-863,  4  fig, 
1  ref. 

Descriptors:  'Groundwater  quality,  'Chemical 
analysis,  'Automation,  Computers,  Data  interpre- 
tation. 

The  study  of  temporal  geochemical  variations  of 
groundwaters  implicates  a  great  confidence  in  the 
analysis  of  the  compounds.  Although,  these  vari- 
ations are  often  small,  one  still  must  ensure  that  the 
fluctuations  of  results  are  real  and  not  due  to 
instrumental  noise.  A  manual  analysis  does  not 
provide  verification,  especially  when  a  great 
number  of  samples  are  involved.  The  system  devel- 
oped by  the  Laboratoire  de  Geologie  de  l'Ecole 
Polytechnique  de  Lausanne,  is  almost  entirely  in- 
formatized  and  automated,  but  is  still  under  the 
narrow  control  of  the  chemist.  The  gain  is  sensitive 
mainly  for  the  processing  of  the  calibration  curve 
and  the  correction  of  drift.  (See  also  W90-013104) 
(Lantz-PTT) 
W90-03143 


IMPORTANCE  OF  THE  SAMPLING  RHYTHM 
IN  THE  HYDROCHEMICAL  STUDY  AND  HY- 
DROCINEMATICAL  KNOWLEDGE  OF  KAR- 
STIC AQUIFERS. 

Centre  Univ.  d'Avignon  (France).  Hydrogeology 

Lab. 

B.  Blavoux,  and  J.  Mudry. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume   2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  864-869,  4  fig, 

5  ref. 

Descriptors:  'Geochemistry,  'France,  'Water 
sampling,  'Data  acquisition,  'Karst,  'Aquifers, 
'Water  chemistry,  Mountain  streams,  Springs, 
Sampling. 

The  weekly  rhythm  study  of  the  physical  and 
chemical  variation  of  several  French  karst  springs 
(Alps,  Jura,  Provence  and  Pyrenees  Mountains)  at 


the  hydrological  cycle  scale,  give  the  same  infix 
mation  about  the  hydrocinematical  behavior  of  the 
systems  as  a  daily  (or  hourly;  sampling  at  the  flood 
scale.  This  observation  was  checked  under  var 
climates  and  on  systems  with  dissimilar  infiltration 
subsidence  times  (one  or  two  days  to  several 
months).  The  comparisons  of  sampling  rhythms 
were  done  on  very  different  karst  aquifers:  The 
Verneau  system  with  very  strong  and  high  fre- 
quency hydrodynamic  and  hydrochemical  vari- 
ations (wide  karstification,  impervious  and  little 
intake  area);  The  Groseau  system,  with  much  iner- 
tia in  its  variations  (poorly  karstified),  notwith- 
standing its  small  size;  and  the  Fontaine  de  Vau- 
cluse,  with  inertia  due  to  the  size  of  the  system,  in 
spite  of  a  good  karstification.  High  frequency  sam- 
pling rhythms  (daily  or  hourly)  allows  the  analyst 
to  study  the  lasting  of  high  frequency  chemical 
disturbances  (as  much  in  flood  periods  as  in  low- 
water).  Inversely,  only  the  weekly  rhythm  during 
cycles  approaches  the  seasonal  behavior  of  the 
system  (influence  of  seepage  and  importance  of 
chemically  invariable  reserves).  Therefore,  both 
studies  are  complementary.  (See  also  W90-03104) 
(Lantz-PTT) 
W90-03144 


IDENTIFICATION  OF  GROUNDWATER 
FLOW  IN  A  KARSTIC  AQUIFER  FROM  HY- 
DROCHEMICAL MEASURES  ALONG  BORE- 
HOLES (EXPERIMENTAL  SITE  OF  GUILIN, 
CHINA). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

P.  Bidaux,  D.  Yuan,  A.  Dai,  and  W.  Chai. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  871-876,  2  fig, 
7  ref. 

Descriptors:  'China,  'Groundwater  movement, 
•Karst  hydrology,  'Aquifers,  'Water  chemistry, 
Chemical  analysis,  Karst,  Magnesium,  Manganese, 
Bicarbonates,  Sodium. 

At  an  experimental  site  in  Guilin  (southern  China), 
hydrochemical  logging  was  carried  out  in  bore- 
holes to  identify  deep  groundwater  circulation  in 
an  aquifer  which  was  formed  by  fissured  and  kar- 
stic  carbonate  rocks.  The  time-and  space-variations 
of  the  chemical  composition  of  water,  from  one 
borehole  to  another,  as  well  as  versus  depth  in  a 
given  borehole,  prove  that  intense  circulation  does 
occur  as  deep  as  was  investigated  (up  to  90  m). 
The  stability  of  the  concentration  of  some  elements 
(Na(  +  ),  HC03(-))  contrasts  with  the  variability  of 
others,  especially  Mg(2+)  and  Mn  which  appear 
to  be  the  best  natural  tracers.  Focus  was  placed  on 
a  borehole  in  which  magnesium  and  manganese 
concentrations  varied  within  a  very  large  range 
from  top  to  bottom,  and  during  and  after  rainfall. 
These  variations  result  from  a  rapid  inflow  at  the 
major  fracture  crossings  in  the  borehole,  which 
generates  circulation  up  and  down  within  the 
water  column.  (See  also  W90-03104)  (Lantz-PTT) 
W90-03145 


GEOCHEMISTRY  OF  SOME  SULPHATE 
GROUND  WATERS  IN  RELATION  WITH 
GYPSUM  KARST  (ALMERIA,  SOUTHEAST- 
ERN SPAIN). 

Granada  Univ.  (Spain).  Dept.  of  Geodynamic. 
J.  M.  Calaforra,  and  A.  Pulido-Bosch. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  877-882,  3  fie, 
1  tab,  12  ref. 

Descriptors:  'Geochemistry,  'Sulfates,  'Ground- 
water movement,  'Gypsum,  'Spain,  'Karst  hy- 
drology, Karst,  Aquifers,  Springs. 

The  intermontane  neogene  basin  of  Sorbas  (Betic 
Cordillera,  Southeastern  Spain)  extends  over  an 
area  of  about  200  sq  km.  From  a  geohydrological 
standpoint  it  is  composed  of  karstified  materials, 
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overlain  and  interbedded  with  detrital,  marly 
layers,  that  form  a  heterogeneous  aquifer  ensemble. 
Hydrochemical  calculations  were  performed  based 
on  the  degree  of  saturation  of  groundwater  coming 
from  a  number  of  wells  and  springs  in  the  area.  As 
a  result,  main  hydrochemical  types  present  and  the 
possible  geohydrological  connections  between  dif- 
ferent units  in  the  basin,  were  identified.  Special 
emphasis  is  given  to  the  chemical  evolution  of  the 
epikarstic  flow  along  active  gypsum  caves  and  its 
relation  with  the  main  karstic  flow  in  the  aquifer. 
(See  also  W90-03104)  (Author's  abstract) 
W90-03146 


PROTOCOL  FOR  RELIABLE  MONITORING 
OF  GROUNDWATER  QUALITY  IN  KARST 
TERRANES. 

National  Park  Service,  Mammoth  Cave,  KY. 
For  primary  bibliographic  entry  see  Field  7B. 
W9O-03147 


OUTLINE  OF  THE  UNDERGROUND  WATER 
TRACING  IN  KARST  REGIONS  OF  CHINA. 

Guizhou  Inst,  of  Tech.,  Guiyang  (China).  Dept.  of 

Geology. 

Z.  Mei. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume  2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  894-901,  4  fig, 

2ref. 

Descriptors:  'Tracers,  'Tracking  techniques, 
•Karst  hydrology,  'China,  Groundwater  move- 
ment, Dyes,  Ion  transport,  Conductivity,  Resistivi- 
ty, Microbiological  studies,  Radioactive  tracers, 
Radon  radioisotopes,  Tritium,  Iodine  radioiso- 
topes. 

The  tracing  technique  for  karst  groundwater  in 
China  has  been  widely  used,  and  great  progress  in 
applying  these  techniques  has  been  made  in  recent 
years.  Tracing  methods  may  be  classified  into 
seven  types:  (1)  Ion  tracing,  such  as  Cl(-),  N02(-), 
N03(-),  I(-),  NH4(+),  and  Mo04(2-);  (2)  Dye  trac- 
ing, the  most  useful  of  which  are  fluoresceine  and 
edible  synthetic  dyes;  (3)  Physical  tracing-water 
sounding  tracing,  geohydrological  bomb  tracing, 
electrical  conductivity  tracing,  and  resistivity  trac- 
ing; (4)  Particle  tracing  using  lycopodium  spore  or 
polystyrene  powder;  (5)  Microbe  tracing;  (6)  Radi- 
oisotope tracing-Radon  (222-Rn),  Tritium  (3-H), 
Iodine  (131-1),  51-Cr-EDTA;  and  (7)  Simple  and 
easy  tracing  techniques  including  draining  water, 
damming  up  water,  floating,  and  pumping  water. 
In  the  past,  the  results  of  tracing  experiments  only 
indicated  the  connections  between  groundwater. 
Now,  however,  this  data  can  be  used  for:  (1) 
analyzing  the  arrangement  of  underground 
streams;  (2)  calculating  the  discharge  of  under- 
ground water;  and  (3)  calculating  the  recovery  rate 
of  the  tracer  according  to  process  curves.  (See  also 
W90-03104)  (Lantz-PTT) 
W90-03148 


STUDYING  THE  RECHARGE  BOUNDARY  OF 
A  KARST  SPRING  SYSTEM  BY  MEANS  OF 
TRACERS. 

Institute  of  Karst  Geology,  Guilin  (China). 
W.  Chai,  A.  Dai,  G.  Yuan,  C.  Zhao,  and  P.  Bidaux. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  902-909,  3  fig, 
4  tab,  3  ref. 

Descriptors:  'Groundwater  recharge,  'Karst  hy- 
drology, 'Tracers,  'Geohydrology,  'China, 
Boundaries,  Permeability,  Hydraulic  conductivity, 
Karst,  Chemical  analysis,  Sinkholes,  Zinc  chloride, 
Ammonium  molybdate,  Groundwater  movement, 
Flow  velocity,  Surface-groundwater  relations, 
Runoff,  Hydrologic  budget. 

Three  kinds  of  chemical  tracers  have  been  used  to 
study  the  recharge  boundary  of  spring  No.  31 
system  at  Guilin  karst  geohydrological  experimen- 
tal site  in  China.  These  tracing  tests  were  conduct- 


ed during  the  rainy  season.  The  tracers  were 
placed  into  dry  sinkholes  before  the  rain  and  car- 
ried underground  by  surface  water  after  it  rained, 
or  placed  into  sinkholes  after  the  rain  and  carried 
into  underground  by  surficial  karst  water.  Both 
techniques  were  found  to  be  successful.  The  exper- 
iment shows  that  zinc  chloride  and  ammonium 
molybdate  are  good  tracers  and  should  be  used  in 
karst  areas.  Groundwater  flow  velocity  varies 
greatly  from  5  m/hr  to  250  m/hr,  probably  due  to 
different  permeabilities  and  hydraulic  gradients  in 
the  water-bearing  karstic  rocks  in  the  zone  of 
aeration.  The  time-concentration  curves  of  sam- 
pling points,  mostly  the  multi-peak  type,  are  gener- 
ally influenced  by  the  input  pulses  of  rain,  and  the 
appearing  times  of  anomalous  peak  decrease  with 
the  increase  of  rainfall  and  its  intensity.  Since 
runoff  in  the  depression  is  drained  in  various  direc- 
tions and  at  various  levels,  this  must  be  taken  into 
consideration  in  the  study  of  water  balance.  (See 
also  W90-03104)  (Lantz-PTT) 
W90-03149 


GROUNDWATER  TRACING  AND  WATER 
QUALITY  ANALYSIS  IN  THE  VICINITY  OF  A 
LANDFILL  IN  COUNTY  MONAGHAN,  IRE- 
LAND. 

Monaghan  County  Council  (Ireland). 
B.  Mullen,  and  R.  Thorn. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  910-915,  2  fig, 
1  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Karst  hydrolo- 
gy, 'Groundwater  pollution,  'Tracers,  'Landfills, 
'Agricultural  runoff,  'Water  pollution  sources, 
'Ireland,  Karst,  Leachates,  Potassium,  Sodium. 

The  effect  of  a  12-year  old  landfill  receiving  do- 
mestic, commercial  and  industrial  solid  waste  on 
the  groundwater  quality  of  a  karstified  limestone 
aquifer  is  described.  Water  tracing  experiments 
using  a  variety  of  tracing  agents  showed  that 
leachate  from  the  landfill  could  have  polluted 
nearby  wells  and  springs.  Physico-chemical  analy- 
sis of  water  samples  showed  that  there  was  pollu- 
tion of  some  water  sources  but  potassium  concen- 
trations and  potassium/sodium  ratios,  which  are 
indicative  of  local,  vegetable  based  pollution,  indi- 
cated that  the  source  of  the  pollution  was  most 
likely  to  be  runoff  from  farmyards  and  not  the 
landfill.  (See  also  W90-03104)  (Author's  abstract) 
W90-03150 


PARTICULAR  DIFFICULTIES  IN  DETERMIN- 
ING HYDRAULIC  AND  SOLUTE-TRANSPORT 
PARAMETERS  IN  CARBONATE  ROCKS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 
Atmospheric  Sciences. 
D.  I.  Leap. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists.  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  916-921,  13 
ref. 

Descriptors:  'Path  of  pollutants,  'Karst  hydrolo- 
gy, 'Field  tests,  'Groundwater  quality,  'Water 
pollution  control,  'Solute  transport,  'Hydraulic 
properties,  Pore  pressure,  Dispersivity,  Storativity. 

Carbonate  rocks,  having  high  secondary  porosity 
and  permeability,  are  often  utilized  for  water  sup- 
plies, but  are  exceedingly  vulnerable  to  rapid  mi- 
gration of  contaminants.  Therefore,  it  is  necessary 
to  know  both  hydraulic  and  transport  parameters 
of  the  aquifers.  Field  testing  methods  for  determin- 
ing hydraulic  conductivity,  storativity  and  disper- 
sivity require  artificial  pressure  gradients  higher  or 
lower  than  the  natural  state.  Serious  error  in  pa- 
rameter estimates  may  occur  if  the  natural  pore 
pressure  is  already  a  significant  percentage  of  the 
overburden  pressure.  Results  of  such  tests  are  often 
questionable-they  may  or  may  not  represent  true 
values  of  hydraulic  and  transport  parameters  of  the 
unstressed  aquifer.  (See  also  W90-03104)  (Author's 
abstract) 
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B,  F  AND  SR  AS  TRACERS  IN  CARBONATE 
AQUIFERS  AND  IN  KARSTIC  GEOTHERMAL 
SYSTEMS  IN  ISRAEL. 

Geological  Survey  of  Israel,  Jerusalem. 
A.  Arad. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  922-934,  7  fig, 
2  tab,  17  ref. 

Descriptors:  'Karst  hydrology,  'Geochemistry, 
'Water  chemistry,  'Israel,  'Boron,  'Fluorine, 
'Strontium,  'Tracers,  'Geothermal  water,  Trace 
elements,  Aquifers,  Carbonate  rocks,  Salinity, 
Groundwater  quality,  Chlorides,  Sodium,  Calcium, 
Saline  water  intrusion. 

A  study  of  trace  element  distribution  in  natural 
groundwater  of  Israel  revealed  that  B,  F  and  Sr 
tend  to  be  either  correlative  with  salinity  or  of 
consistently  high  concentration.  They  rise  from  a 
part  per  billion  to  a  part  per  million  level  to 
become  minor  constituents  with  the  increase  in 
salinity.  Their  relations  to  CI,  Na  and  Ca  as  well  as 
their  mutual  relationship  may  identify  the  salinity 
origin,  which  is  occasionally  in  question.  The  divi- 
sion into  genetic  groups,  which  generally  coincides 
with  geographical  distribution,  is  based  on  mB/ 
mCl,  mF/mCl  versus  salinity  and  mSr/mGa, 
versus  mNa/mCl  ratios.  The  water  groups  defined 
exhibit  various  salinities,  each  indicative  of  the 
processes  involved  in  their  evolution,  namely  dis- 
solution, flushing,  evaporation,  or  of  a  geothermal 
origin.  The  latter  is  evident  in  the  northern  part  of 
the  Jordan-Dead  Sea  Rift  Valley  in  the  Lake  Tibe- 
rias region.  An  exceptional  F  enrichment  in  fresh 
thermal  carbonate  aquifers  indicates  equilibrium 
solubility  through  temperature-controlled  process. 
(See  also  W90-03104)  (Author's  abstract) 
W90-03152 


ENVIRONMENTAL  AND  ARTIFICIAL 
TRACER  STUDDZS  IN  AN  ALPINE  KARST 
MASSIF  (AUSTRIA). 

Institute    for    Geothermics    and    Hydrogeology, 

Graz,  Austria. 

R.  Benischke,  H.  Zojer,  P.  Fritz,  P.  Malosszewski, 

and  W.  Stichler. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume   2.    Proceedings   of  the   21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  938-947,  4  fig, 

1  tab,  4  ref. 

Descriptors:  'Tracers,  'Environmental  tracers, 
'Geohydrology,  'Karst  hydrology,  'Austria, 
Karst,  Alpine  regions,  Tritium,  Oxygen  radioiso- 
topes, Groundwater  movement,  Flow  profiles, 
Groundwater  recharge. 

The  Hollengebirge  (Northern  Limestone  Alps, 
Austria),  a  closed  karst  massif  between  two  Austri- 
an lakes,  was  the  object  of  a  long-term  geohydro- 
logical study  to  determine  its  water  balance,  to 
describe  the  storage  capacity  of  individual  litho- 
logic  units  and  to  establish  concepts  for  future 
exploitation.  Hydrographic  data  were  collected 
from  a  network  of  seven  stations  with  recording 
gages  and  four  precipitation  stations.  In  addition, 
individual  flow  measurements  were  made  from 
larger  streams.  Environmental  isotope  measure- 
ments (3-H  and  18-0)  and  chemical  analyses  were 
carried  out  on  samples  from  eleven  springs  during 
an  observation  period  of  two  years.  As  in  heavily 
karstified  areas,  the  discharge  varies  very  strongly 
with  time,  the  classical  flow  models  for  steady 
state  conditions  are  not  applicable  and  a  model  for 
systems  with  variable  flow  was  used  to  estimate 
mean  transit  times  and  storage  capacities  in  differ- 
ent rock  units.  Average  altitude  of  recharge  was 
determined  via  a  time  series  of  analysis  of  18-0- 
contents  of  spring  water.  Hydrochemical  and  dye 
tracer  investigations  permit  determination  of  resi- 
dence time  and  storage  capacity.  (See  also  W90- 
03104)  (Author's  abstract) 
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MICROCRUSTACEANS  AS  BIOINDICATORS 
IN  KARSTIC  AQUIFERS:  A  CASE  STUDY  IN 
THE  JURA  (NEUCHATEL,  SWITZERLAND). 

Neuchatel  Univ.  (Switzerland).  Center  of  Hydrolo- 
gy- 

P.  Moeschler,  R.  Christe,  and  I.  Muller. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  948-953,  4  fig, 
2  tab,  7  ref.  Swiss  NSF  contract  2.91 1-0.83. 

Descriptors:  *Bioindicators,  'Groundwater  move- 
ment, *Karst  hydrology,  'Switzerland,  Geohydro- 
logy,  Crustaceans,  Aquifers,  Microcrustaceans. 

A  study,  based  on  the  biological  responses  in  six 
springs  of  a  poorly  unified  karstic  system,  the 
Montagne  de  Boudry  (Neuchatel  Jura,  Switzer- 
land), confirms  the  value  of  aquatic  crustaceans  as 
natural  indicators  of  the  karstic  aquifer.  The  cons- 
derable  differences  in  fauna  encountered  in  the 
various  springs  indicates  the  poor  organization  of 
the  flows  of  the  studied  karst;  a  group  of  micro- 
crustaceans,  the  Syncarids,  was  used  as  an  indica- 
tor of  a  drainage  axis.  These  results  could  make 
geohydrologists  aware  of  the  relevance  of  biologi- 
cal indicators  in  the  study  of  karstic  aquifers.  (See 
also  W90-03104)  (Author's  abstract) 
W90-03154 


TEMPERATURE  LOGS  INTERPRETATION 
FOR  THE  IDENTIFICATION  OF  PREFEREN- 
TIAL FLOW  PATHWAYS  IN  THE  COASTAL 
CARBONATIC  AND  KARSTIC  AQUIFER  OF 
THE  SALENTO  PENINSULA  (SOUTHERN 
ITALY). 

Bari  Univ.  (Italy).   1st.  di  Geologia  Applicata  e 
Geotecnia. 
L.  Tulipano. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  956-961,  3  fig, 
3  ref. 

Descriptors:  *Geothermal  water,  *Karst,  'Saline- 
freshwater  interfaces,  'Groundwater  movement, 
'Coastal  aquifers,  'Salento  Peninsula,  'Italy, 
•Water  temperature,  'Geohydrology,  Permeabil- 
ity, Aquifers,  Saline  water  intrusion,  Geothermal 
water. 

The  main  aquifer  of  the  Salento  peninsula  occurs  in 
Cretaceous  limestone-dolomitic  limestones  and 
shows  variable  permeability  due  to  fracturing  and 
karst  processes.  The  fresh  waters  float  on  the 
seawaters  intruding  the  land  mass  and  outflow 
toward  the  sea.  In  this  type  of  strongly  anisotropic 
aquifer  the  temperature  of  groundwaters  can  be 
considered  as  a  good  tracer.  The  temperature  data 
can  provide  information  on  geohydrological  cir- 
cuits and  on  the  different  mobility  of  groundwat- 
ers, assuming  that  all  the  possible  factors  control- 
ling the  distribution  of  temperature  in  subsurface 
are  taken  into  account.  Based  on  this  premise,  the 
horizontal  and  vertical  trends  of  isogeothermal  sur- 
faces were  reconstructed  and  interpreted  by  corre- 
lating the  temperature  logs  carried  out  along  the 
water  columns  of  the  drilled  wells.  (See  also  W90- 
03 104)  (Author's  abstract) 
W90-03155 


COMBINED  TRACER  EXPERIMENTS--AN  IM- 
PORTANT TOOL  FOR  THE  DETERMINA- 
TION OF  THE  SORPTION  CAPABILITY  OF  A 
KARST  AQUIFER. 

Bundesversuchs-   und   Forschungsanstalt  Arsenal, 
Vienna  (Austria).  Dept.  of  Hydrogeology. 
P.  Hacker. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  962-967,  1  fig, 


Descriptors:  'Path  of  pollutants,  'Tracers,  'Karst 
hydrology,  'Aquifers,  *Sorption,  *Groundwater 
movement,  Geohydrology,  Case  studies,  Seepage, 
Flow  velocity,  Austria,  Geochemistry. 

Combined  tracer  experiments,  an  already  frequent- 
ly applied  method  for  the  determination  of  flow 
parameters  in  rocks  and  unconsolidated  sediments, 
becomes  more  important  for  water  supplies  or 
geotechnical  engineering  when  questions  arise 
about  how  fast  liquids  or  other  contaminants  are 
spreading,  or  if  there  is  a  chance  for  their  sorption. 
To  find  an  answer,  more  information  on  the  specif- 
ic attributes  of  the  simple  tracer  (such  as:  seepage 
time,  time  of  first  reemergence  (maximum  flow 
velocity),  spatial  distribution,  dimensions  of  the 
effective  aquifer  caverns,  and  minerological  and 
geochemical  composition  of  the  aquifer)  has  to  be 
worked  out.  A  practical  example  based  on  a  com- 
prehensive karst-hydrological  survey  in  an  Austri- 
an sub-alpine  mountain  range,  illustrates  how  this 
information  can  be  gathered.  (See  also  W90-03104) 
(Lantz-PTT) 
W90-03156 


ASSESSMENT  OF  KARST  GEOTHERMAL  RE- 
SOURCES OF  THE  NORTH  CHINA   BASIN. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Bureau  of  Hydrogeology  and  Engi- 
neering Geology. 
Z.  Zhang. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988 
IAHS  Publication  No.  176,  (1988).  p  968-974  2  fie 
3  tab,  6  ref.  6' 

Descriptors:  *Geothermal  water,  *Karst  hydrolo- 
gy, 'China,  Water  temperature,  Groundwater 
quality,  Groundwater  recharge,  Geothermal  re- 
sources. 

Most  karst  geothermal  resources  occur  in  areas  of 
concealed  uplift  in  the  North  China  Basin.  The 
temperature  of  the  deep  reservoir  ranges  from  70- 
150  C  as  estimated  with  Na-Li,  Na-K-Ca  and  Si02 
geothermometers.  The  beneficial  energy  of  this 
reservoir,  assessed  using  the  radial  inflow  recharge 
model,  equals  440  million  tons  of  standard  coal. 
Therefore,  these  karst  geothermal  resources  have 
favorable  prospects  for  exploitation  in  the  future. 
(See  also  W90-031O4)  (Author's  abstract) 
W90-03157 


KARST  THERMAL  MINERAL  WATER  RE- 
SOURCES AND  THEIR  MEDICINAL  EF- 
FECTS. 

Nanjing  Hydrogeology  and  Engineering  Geology 
Party,  Sichuan  Bureau  of  Geology  and  Mineral 
Resources,  China. 
K.  Tan,  and  B.  Jiang. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988 
IAHS  Publication  No.  176,  (1988).  p  975-982,  3  fig, 
1  ref. 

Descriptors:  •Karst,  *Geothermal  water,  'Mineral 
water,  'Medicinal  springs,  'China,  Gypsum,  Water 
temperature,  Springs. 

May  thermal  calcium  sulfate  mineral  springs  occur 
in  the  Chongqing  area,  and  are  known  as  'gypsum 
springs'.  These  springs  outcrop  mainly  in  the  kar- 
stified  axial  parts  of  anticlines  in  the  East  Sichuan 
Folded  Zones.  Topographically,  they  tend  to  rep- 
resent river  valleys  criss-crossing  the  axial  parts  of 
the  anticlines.  The  maximum  temperature  of  these 
springs  is  62  C  (Tongjing  Ts  hole).  The  minimum 
temperature  is  25  C  (Jiangjin).  The  discharges  of 
the  natural  springs  generally  are  1000-2000  cu  m/d, 
with  the  highest  discharge  up  to  4785  cu  m/d  (at 
Beiquan  spring).  On  the  basis  of  medical  research, 
the  major  medicinal  functions  of  the  mineral 
springs  lie  in:  (1)  improvement  of  blood  circula- 
tion; (2)  protecting  new  granulation  growth;  (3) 
softening  scars;  and  (4)  relaxing  pains.  Therefore, 
mineral  spring  water  has  curative  effects  for  the 
following  conditions:  varieties  of  arthritis,  rheuma- 


tism, neuritis  sequelae  to  injury,  gynecology,  and 
skin  disorders.  (See  also  W90-03I04)  (Lantz-PTT) 
W90-03158 


CHARACTERISTICS  AND  RESOURCE  AS- 
SESSMENT OF  THE  THERMAL  GROUND- 
WATER FROM  THE  LOWER  TRIASSIC 
SERIES  KARST  IN  CHONGQING  XIAOQUAN 
HOTEL  AREA. 

Nanjiang  Hydrogeological  and  Engineering  Geo- 
logical Party,  Sichuan,  China. 
X.  Luo,  H.  Li,  B.  Jiang,  D.  Lu,  and  W.  Xu. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988 
IAHS  Publication  No.  176,  (1988).  p  983-991,  7  fig. 

Descriptors:  'Karst,  'Groundwater  management, 
•Groundwater  budget,  *Geothermal  water, 
•China,  Springs,  Groundwater  movement,  Mathe- 
matical studies. 

The  Xiaoquan  Hotel  is  situated  in  an  area  of  attrac- 
tive scenery-the  southern  hot  spring  region  of 
Chongqing  City,  China.  The  thermal  groundwater 
outcrops  from  the  Huaxi  River  passing  through  the 
Nanwenquan  anticline.  The  discharge  of  the  spring 
has  gradually  decreased  in  recent  years  (only  1.2 
L/s),  with  water  temperature  decreases  of  about  30 
C.  This  far  from  meets  the  needs  of  the  developing 
tourist  trade.  The  geothermal  and  thermal  water 
resources  have  been  evaluated  in  the  district.  It  is 
recommended  that  the  exploitation  of  thermal 
water  be  conducted  in  two  of  the  wells  simulta- 
neously, with  the  volume  of  exploitable  water  re- 
sources and  drawdown  in  each  of  the  two  wells 
being  calculated  using  different  methods,  separate- 
ly. (See  also  W90-03104)  (Lantz-PTT) 
W90-03159 


FISSURED  AQUIFEROUS  KNOWLEDGE: 
TRUMPS  AGAINST  POLLUTION. 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Geologie  Appliquee. 

E.  Carlier,  and  N.  Crampon. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume  2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  995-999,  11 

ref. 

Descriptors:  *Karst  hydrology,  *Path  of  pollut- 
ants, 'Fissure  water,  *Aquifers,  'Groundwater 
pollution,  'Groundwater  quality,  Fracture  hydrau- 
lics, Mathematical  equations,  Water  quality  con- 
trol, Dispersivity,  Hydraulic  properties. 

A  method  for  studying  fissured  aquifers  is  pro- 
posed. It  is  first  necessary  to  determine  the  geo- 
metric parameters  of  the  fractures  (direction,  fre- 
quency and  aperture),  enabling  the  hydraulic  con- 
ductivity tensor  and  underground  flow  directions 
to  be  computed.  This  information  is  fundamental 
for  pollution  propagation  studies,  and,  therefore, 
for  spring  and  drilling  protection.  The  results  of 
transport  equations  are  frequently  not  in  agreement 
with  experimental  results;  this  difference  can  be 
explained  by  a  gradual  diminution  of  the  aperture 
of  the  fractures  with  depth.  A  simulation  of  this 
phenomenon  showed  a  linear  variation  of  the  dis- 
persivity as  a  the  function  of  closing  angle,  and 
also,  as  a  function  of  the  injection  time  of  the 
tracer.  New  dispersion  equations  are  presented 
which  use  parameters  which  seem  to  be  independ- 
ent of  hydraulic  data.  (See  also  W90-03104) 
(Lantz-PTT) 
W90-03160 


REGIME  OF  THE  QUALITY  OF  KARST 
GROUND  WATERS  IN  EASTERN  SERBIA- 
YUGOSLAVIA. 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Mining 

and  Geology. 

For  primary  bibliographic  entry  see  Field  5B. 
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VJS.  ENVIRONMENTAL  PROTECTION  AGEN- 
CY'S STRATEGY  FOR  GROUND  WATER 
QUALITY  MONITORING  AT  HAZARDOUS 
WASTE  LAND  DISPOSAL  FACILITIES  LO- 
CATED IN  KARST  TERRANES. 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Research  and  Development. 
M.  S.  Field. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1006-1011,  11 
ref. 

Descriptors:  'Network  design,  *Data  acquisition, 
•Karst  hydrology,  'Path  of  pollutants,  'Ground- 
water quality,  'Monitoring,  'Hazardous  wastes, 
Land  disposal,  Karst,  Wells,  Groundwater  move- 
ment. Case  studies,  Tracers,  Sinkholes,  Geohydro- 
logy,  Puerto  Rico,  Groundwater  pollution,  Water 
quality  control. 

Groundwater  monitoring  of  hazardous  waste  land 
disposal  units  by  a  network  of  wells  is  ineffective 
when  located  in  karstic  terrains.  The  U.S.  EPA  is 
currently  proposing  to  modify  its  current  ground- 
water quality  monitoring  requirement  of  one  up- 
gradient  well  and  three  downgradient  wells  for 
disposal  units  located  in  karstic  terrains.  The  con- 
vergent nature  of  subsurface  flow  to  cave  streams 
in  karstic  terrains  requires  that  effective  monitor- 
ing wells  intercept  the  cave  streams.  Wells  located 
around  a  hazardous  waste  disposal  unit,  but  not  in 
the  specific  cave  stream  draining  the  site,  are  only 
providing  irrelevant  data  and  a  false  sense  of  secu- 
rity because  the  water  samples  from  such  wells  are 
not  necessarily  from  the  hazardous  waste  disposal 
unit.  A  case  study  of  a  site  in  Puerto  Rico  near  the 
town  of  Barceloneta  is  provided  in  this  paper. 
EPA  is  drafting  a  guidance  document  that  will 
allow  monitoring  by  wells,  only  if  the  up  and 
downgradient  wells  can  be  demonstrated  to  be 
hydraulically  connected  by  means  of  dye-trace 
studies.  If  not,  then  the  monitoring  of  springs 
shown  to  be  hydraulically  connected  to  the  facility 
by  dye-tracing  studies  would  be  required.  Monitor- 
ing for  sinkhole  development  will  also  be  required 
to  provide  advance  warning  of  sinkhole  collapse. 
The  investigation  and  determination  of  the  proba- 
bility of  sinkhole  collapse  will  be  given  special 
treatment.  (See  also  W90-03104)  (Author's  ab- 
stract) 
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The  results  of  an  examination  of  the  organic  self- 
purification  process  of  karst  underground  streams 
on  an  experimental  proving  ground,  located  in  east 
Herzegovina,  Yugoslavia,  is  discussed.  Examina- 
tions have  been  made  three  times,  involving  waters 
corresponding  to  low,  medium  and  high  water 
flows.  A  system  consisting  of  inlet  in  the  form  of 
one  sinkhole  and  outlet  in  the  form  of  a  potent 


karst  spring,  has  been  selected  for  the  determina- 
tion of  organic  load  variations.  Pollution  load  is 
represented  by  the  wastewaters  of  a  neighboring 
settlement  whose  sewage  system  is  discharged  into 
the  inlet  sinkhole.  The  time  for  this  pollution  flow 
was  determined  using  markers.  Examinations 
made,  indicate  that  a  medium  value  for  the  oxygen 
consumption  speed  coefficient  is  K  sub  l(r)  = 
0.117  at  underground  water  temperatures  (T)  of  10 
C,  while  the  average  value  at  T  =  20  C  is  K  sub 
l(r)  =  0.184.  With  this  value  for  the  deoxidation 
coefficient  of  an  underground  stream,  and  a  tem- 
perature of  10  C,  the  present  decomposition  rate  of 
organic  matter  is  23.4%  per  day,  i.e.,  the  time  of 
half-disintegration  is  reached  after  2.57  days.  (See 
also  W90-03104)  (Author's  abstract) 
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During  long-term  monitoring  of  groundwater  in  a 
coastal  karst  region  in  China,  five  types  of  water 
quality  regimes  were  identified:  (1)  intercepted,  (2) 
detour,  (3)  induced,  (4)  recoverable,  and  (5)  irre- 
coverable. A  preliminary  analysis  was  performed 
of  the  formation  mechanism  for  each  type.  Judging 
from  the  occurrence  of  recoverable,  irrecoverable 
and  other  water  quality  regime  types  in  the  coastal 
karst  water  exploitation  area,  it  is  believed  that 
karst  groundwater  deteriorates  under  two  kinds  of 
contact  relationships  between  fresh  and  salt  water: 
the  mixed,  and  the  invaded.  Once  water  deteriora- 
tion begins  during  the  exploitation  of  karst  water, 
observations  of  the  water  quality  regime  in  the 
downstream  exploiting  wells  must  be  conducted  to 
find  out  the  contact  relations  between  fresh  and 
salt  water.  If  water  quality  deterioration  is  caused 
by  salt  water  invasion,  the  water  quality  regime 
type  must  be  irrecoverable,  and  the  water  quality 
is  permanently  damaged.  If  the  water  quality  dete- 
rioration is  caused  by  the  addition  of  salt  water,  the 
water  quality  regime  type  must  be  recoverable, 
where  the  water  quality  is  only  temporarily  dete- 
riorated. In  order  for  the  water  quality  to  recover 
as  quickly  as  possible,  the  groundwater  in  the 
downstream  wells  should  be  exploited.  Study  of 
the  intercepted  water  quality  regime  type  must  be 
combined  with  investigations  on  the  detour  water 
quality  regime  type.  In  order  to  exploit  coastal 
karst  water  using  the  intercepted  flow  method, 
precise  locations  of  intercepting  wells  must  be 
known.  The  occurrence  of  some  water  quality 
regime  types  during  the  exploitation  of  groundwat- 
er, such  as  the  detour  and  induced  water  quality 
regimes,  must  be  related  to  the  mixed  contact 
relationship  between  salt  and  fresh  water.  (See  also 
W90-03104)  (Lantz-PTT) 
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The  Hyblean  foreland  is  formed  from  a  carbonate 
horst  with  a  ME-SW  alignment.  The  stratigraphic 
succession  consists  of  a  thick  sequence,  mainly  of 
carbonates,  ranging  in  age  from  Upper  Triassic  to 
Quaternary,  with  volcanic  horizons  intercalated  at 
several  distinct  times.  This  region  has  been  ex- 
posed to  long  periods  of  mechanical  and  solutional 
erosion.  Surface  streams  have  cut  fairly  deep  val- 
leys, producing  a  locally  rugged  topography. 
Water  infiltrates  readily  into  fractures  in  the  rock 
that  have  been  enlarged  by  solution.  Through 
these  solution  openings  and  caverns,  water  moves 
readily  and  discharges  in  valleys  or  in  the  sea, 
often  as  springs.  These  karstic  features  provide 
ready  access  to  the  groundwater  for  effluent  dis- 
posal, threatening  not  only  the  water  supplies  for 
rural  dwellers,  but  also  the  municipal  water  supply. 
General  investigations  of  the  karstic  geohydrology 
indicates  that  in  some  areas  of  the  eastern  and 
southern  side  of  the  Hyblean  Plateau  a  direct  cor- 
relation between  groundwater  and  sources  of  pol- 
lution exist.  The  vulnerability  of  the  carbonate 
aquifer  is  controlled  by  the  development  of  under- 
ground karst  canalization,  especially  in  the  upper 
part  of  the  sequence.  (See  also  W90-03104)  (Au- 
thor's abstract) 
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Karst  water  inrush  in  the  coal  mines  of  China  is 
frequent  and  in  very  large  amounts.  In  order  to 
prevent  disasters  from  this  inrush,  various  methods 
have  been  used,  according  to  different  natural  en- 
vironmental, economical  and  technological  situa- 
tions, to  reduce  the  damage  caused  by  inrush, 
strengthen  prevention  capability,  save  drainage 
costs,  and  protect  the  ecological  environment  of 
coal  mines.  These  methods  include:  (1)  investigate 
the  occurrence,  storage  and  runoff  of  karst  water, 
predict  the  passageway  through  which  water  flows 
into  pits,  as  well  as  the  positions  where  inrush  will 
occur;  (2)  drain  the  karst  water;  (3)  develop  a 
comprehensive  prevention  and  control  method 
against  karst  water  inrush;  (4)  establish  under- 
ground, heavy  curtains  to  block  the  karst  water 
flow;  and  (5)  try  to  combine  the  mine  drainage 
with  water  supply  and  turn  the  disastrous  in  rush 
water  into  a  usable  water  resource.  (See  also  W90- 
03104)  (Lantz-PTT) 
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Mineral  deposits  infilled  with  karst  water  are  de- 
fined as  deposits  which  while  mining,  are  invaded 
by  karstic  water.  Subterranean  river  and  conduit 
systems  can  also  be  encountered  in  some  places. 
Mineral  deposits  with  karst  water  can  be  classified 
according  to  the  space  configuration  of  karst 
aquifers  into  three  types:  (1)  Mineral  deposits  with 
karst  fissure  water  which  is  contained  mainly 
within  the  karst  fissure  system.  This  kind  of  deposit 
is  distributed  to  the  north  of  the  Qinling-Huaihe 
region,  and  found  in  the  Carboniferous  coal  fields, 
bauxite  and  skarn-iron  deposits,  and  limestones;  (2) 
Mineral  deposits  with  karst  cavern  water  which  is 
accommodated  by  karst  caverns  from  0.5  to  3  m  in 
diameter,  connected  by  fissures.  These  deposits  are 
distributed  mainly  in  South  China,  south  of  Qinl- 
ing-Huaihe, and  found  in  the  Permian  coal  and  the 
Tertiary  lignite  fields,  the  multimetal  ore  zones  of 
the  middle  and  lower  reaches  of  the  Yangtze  River 
and  Nanling  area,  the  multimetal  ore  deposits  in 
Yunnan,  Guizhou,  Sichuan  and  the  southern 
Guangdong;  and  (3)  Mineral  deposits  with  a  sub- 
terranean river  and  conduit  systems,  found  in  coal 
fields  and  sulfide-iron  deposits  southeast  of  Si- 
chuan, some  coal  fields  in  Guizhou  and  some  metal 
ore  deposits  in  the  Guangxi  Autonomous  Region 
and  Hunan  Province.  (See  also  W90-03104)  (Lantz- 
PTT) 
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The  Zn-Pb  ore  deposits  in  the  karst-fissured  Trias- 
sic  rocks  of  the  Olkusz  Mining  District,  Poland, 
have  been  exploited  for  several  centuries.  During 
the  last  hundred  years,  the  exploitation  of  the  ores 
was  possible  only  by  draining  a  considerable 
volume  of  the  massif  of  the  carbonate  Triassic 
rocks,  part  of  an  underground  reservoir  flow  net- 
work. Due  to  this  lowering  of  the  water  table  by 
60-150  m,  a  widespread  depression  cone  has 
formed  around  the  surrounding  mines  and  water 
intakes.  The  cone  covers  an  area  of  over  500  sq 


km.  Another  effect  of  this  drainage  is  that  the 
natural  direction  of  groundwater  flow  became  re- 
versed, and  pollutants  from  different  sources  have 
penetrated  into  the  Triassic  aquifer.  The  most  dan- 
gerous source  of  this  pollution  is  the  liquid  wastes 
from  a  paper  factory  which  contaminated  over 
30%  of  the  volume  of  water  flowing  into  the  Zn- 
Pb  ore  mines  (i.e.,  more  than  1.5  cu  m/s).  Less 
important  sources  of  pollution  are  the  water  infil- 
trating from  the  stacking  yards  for  post-flotation 
wastes,  carrying  great  amounts  of  heavy  metals 
and  sulfates,  as  well  as  liquid  wastes  and  chemicals 
from  leaking  sewage  pipes  and  disposal  ditches. 
(See  also  W90-031O4)  (Lantz-PTT) 
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The  Jiaozuo  Coalfield  is  a  famous  mining  area  in 
China;  within  this  coalfield,  there  is  much  ground- 
water. The  basement  of  the  coal  deposit  is  com- 
posed of  Cambrian  and  Ordovician  karst  limestone 
with  a  thickness  of  about  1,000  m.  The  total  water 
drainage  of  the  productive  mines  is  450-500  cu  m/ 
min.,  where  over  800  flash  floods  have  taken  place. 
This  karstified  area  can  be  divided  into  four  geohy- 
drological  districts  according  to  comprehensive 
analyses  of  prospecting  information,  pumping  tests, 
structural  features,  mine  discharge,  and  gas  dis- 
charge in  the  coal  seam.  These  are:  (1)  the  western 
district,  where  the  karst  is  well  developed  with 
abundant  water  replenishment.  It  covers  1.8  sq  ion 
with  a  mine  discharge  of  70  cu  m/min  (82%  of  the 
whole  mine);  (2)  the  eastern  district,  a  water-poor 
area  with  less  developed  karst,  within  an  area  of 
2.6  sq  km  and  a  discharge  of  3-6  cu  m/min  making 
up  about  5%  of  the  total  water  discharge  in  the 
mine;  (3)  the  north  district,  characterized  by  well 
developed  faults.  This  district  is  located  in  a  water- 
poor  area  of  one  square  kilometer;  and  (4)  the 
southern  district,  a  medium  water  bearing  area 
with  developed  fissures  and  few  karst  caves.  It 
occupies  0.6  sq  km,  with  a  water  discharge  of  10- 
12  cu  m/min,  making  up  about  14%  of  the  total 
water  discharge  in  the  mine.  (See  also  W90-03104) 
(Lantz-PTT) 
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Characteristics  of  the  limestone  aquifer  in  the  Niu- 
kouyu area  of  China  are  controlled  predominantly 
by  the  evolution  process  of  Niukouyu  polje.  This 
karstification  is  very  strong  in  the  zone  5-10  m 
below  the  limestone  surface.  Owing  to  the  red  clay 
which  fills  in  the  karstic  fissures,  the  capacity  of 
storage  and  transmissivity  have  been  greatly  re- 
duced. The  lower  part  of  the  aquifer,  under  a 
depth  of  10  m,  is  characterized  by  solutional  fis- 
sures. Water  levels  and  circulation  was  studied  in 
seven  boreholes,  the  Mabav  spring  and  the  Niu- 
kouyu Reservoir.  There  is  shallow  phreatic  flow 
circulation  which  is  seriously  affected  by  the  reser- 
voir. In  the  2nd  and  3rd  dam  area,  the  Ordovician 
limestone  aquifer  and  mid-Upper  Cambrian  lime- 
stone aquifer  belong  to  two  different  geohydrolo- 
gical  units.  Reservoir  water  leaks  through  the  frac- 
tures in  the  limestone  and  through  badly  sealed 
boreholes.  The  main  leakage  zone  is  the  Mabao 
spring,  and  the  4th  dam  foundation.  (See  also  W90- 
03104)  (Lantz-PTT) 
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'Reservoirs,  'Groundwater  movement,  'Hydro- 
logic  budget,  'Karst  hydrology,  Hydroelectric 
plants,  Reservoir  construction,  Water  level,  Leak- 
age. 

The  prediction  of  leakage  from  reservoirs  and  the 
estimation  of  its  economic  consequences  becomes 
significant  when  designing  water  power  systems. 
Future  water  losses  may  be  estimated  by  investi- 
gating their  specific  indications  through:  (1)  The 
relationship  between  geomorphological  evolution 
and  the  geohydrological  structure;  (2)  the  mor- 
phology of  the  surroundings  of  the  reservoir;  (3) 
the  phenomena  indicating  karst  groundwater  flow; 
and  (4)  the  hydrologic  balance  of  the  river.  Water 
losses  which  occur  after  the  impoundment  of  a 
reservoir  are  indicated  by:  the  hydrological  bal- 
ance of  the  reservoir,  the  fall  of  the  reservoir  level, 
the  origin  of  swallow  holes  in  the  reservoir,  and 
the  phenomena  indicating  water  flow  from  the 
reservoir  into  the  surroundings.  To  avoid  ambigu- 
ous results,  geohydrological  investigations  must 
cover  the  larger  surroundings  of  the  reservoir. 
Hydrological  monitoring  has  to  start  well  in  ad- 
vance of  construction  and  has  to  continue  after  the 
reservoir  has  been  impounded.  (See  also  W90- 
03104)  (Author's  abstract) 
W90-03179 


ALMOST  DEVELOPED  TECHNIQUE  OF 
KARST  COLLAPSE  PREVENTION  DURING 
MINE  DRAINAGE. 

China  Univ.  of  Geosciences,  Beijing,  China. 
K.  Tian. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1155-1162,  5 
fig,  3  ref. 

Descriptors:  'Mining  engineering,  'Subsidence, 
'Groundwater  mining,  'Geohydrology,  'Mine 
drainage,  'Karst  hydrology,  Fracture  permeabil- 
ity, Double  level  flow,  Groundwater  movement, 
Karst,  Aquifers,  Flow  pattern. 
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WATER  CYCLE— Field  2 


Groundwater — Group  2F 


In  regions  covered  with  karst,  when  the  limestone 
aquifer  is  thick  enough  for  the  fracture  permeabil- 
ity ellipsoid  to  transform  from  upright  to  horizon- 
tal, and  the  geohydrologic  open-degree  of  a  lime- 
stone aquifer  at  a  certain  depth  (S)  is  buried  in  a 
closed  environment,  mine  production  should  drain 
off  the  aquifer  by  abstracting  groundwater.  Initial- 
ly this  should  be  done  at  a  depth  below  S.  This 
way,  surface  collapses  in  the  mine  district  can  be 
prevented  after  an  artificial  'double  level  flow'  is 
formed  in  the  aquifer.  This  flow  prevents  the  vio- 
lent contradiction  between  water  supply  and  mine 
dewatering.  (See  also  W90-03104)  (Lantz-PTT) 
W90-03180 


INVENTORY  OF  SINKHOLES  AND  RELATED 
KARST  FEATURES  IN  THE  COMMON- 
WEALTH OF  PENNSYLVANIA,  USA. 

Pennsylvania  Dept.  of  Environmental  Resources, 

Harrisburg.  Bureau  of  Topographic  and  Geologic 

Survey. 

W.  E.  Kochanov. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume   2.   Proceedings   of  the   21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  1163-1168,  3 

fig,  4  ref. 

Descriptors:  'Sinkholes,  'Karst,  'Data  collections, 
•Databases,  'Pennsylvania,  'Data  storage  and  re- 
trieval, Urban  areas,  Aerial  photography,  Geohy- 
drology,  History. 

Areas  of  projected  urban  growth  are  the  focus  of  a 
number  of  projects  in  Pennsylvania  dealing  with 
assessing  the  impact  of  environmental  planning  on 
the  geologic  environment.  The  sinkhole  inventory 
program  is  a  state-wide  effort  to  define  areas  of 
carbonate  bedrock  prone  to  sinkhole  development. 
The  program  is  designed  to  include  data  collec- 
tion, establishing  a  data  base,  and  data  access. 
Aerial  photographs  are  used  initially  to  identify 
karst  areas  of  the  state.  Historical  data  on  sinkhole 
occurrence  is  obtained  from  various  governing 
groups  and  individuals.  The  data  obtained  from  all 
sources  are  numerically  coded  and  entered  into  a 
computer  to  establish  a  usable  database.  Geologic 
maps  are  used  to  supplement  the  data  for  locating 
karst  subsidence  features.  The  data  is  distributed  as 
an  open-file  report.  With  more  advanced  computer 
software,  mapping  capabilities  can  be  incorporated 
into  the  database  allowing  more  detailed  analyses 
of  regional  karst  problems.  (See  also  W90-03104) 
(Author's  abstract) 
W90-03181 


EVALUATION  AND  PREDICTION  OF  KARST 
COLLAPSE--AS  EXEMPLIFIED  BY  THE  DA- 
GUANGSHAN  IRON  MINE. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  7C. 
W90-03182 


SURFACE  COLLAPSE  IN  KARST  REGIONS. 

Guilin  Coll.  of  Geology  (China). 

For  primary  bibliographic  entry  see  Field  8E. 

W90-03183 


FORMATION  OF  GYPSUM  KARST  COL- 
LAPSE-COLUMN AND  ITS  HYDROGEOLOGI- 
CAL  SIGNIFICANCE. 

State  Bureau  of  Mineral  Reserves,  Beijing  (China). 
X.  Qian. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
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fig,  5  ref. 

Descriptors:  'Subsidence,  'Geohydrology,  'Col- 
lapse columns,  'Karst  hydrology,  'Gypsum, 
•Groundwater  recharge,  Groundwater  movement, 
Coal  mines,  China,  Groundwater  storage. 

The  study  of  the  formation  of  gypsum  karst  col- 
lapse columns  is  of  great  importance  to  both  kar- 
stology     and     national     economic     construction. 


Having  been  hydrated,  thick  anhydrite  tends  to 
greatly  expand  to  form  gypsum.  The  powerful 
force  of  crystallization  make  the  gypsum  move 
slowly  into  the  vulnerable  parts  of  the  overlying 
strata.  There,  the  solution  of  gypsum  by  under- 
ground water  cause  the  surrounding  rocks  to  col- 
lapse. In  coal  fields  where  collapse  columns  are 
developed,  exploration  drill  holes  must  be  kept  off 
the  collapse  columns.  The  existence  of  collapse 
columns  may  also  cause  trouble  in  the  digging  and 
support  of  galleries.  Although  collapse  columns 
are  less  permeable,  the  surrounding  rocks  are 
broken  and  strongly  pervious;  they  may  be  regard- 
ed as  a  potential  source  of  water  invasion  into  the 
galleries.  In  the  Tongye  Mine  of  Anyang,  Henan 
Province,  China,  water  rich  collapse  columns  with 
a  maximum  discharge  of  0.42  cu  m/sec  were 
found.  In  1984,  in  the  Fangezhuang  Coal  Field, 
Tangshan  Coal  Mine,  confined  karst  water  coming 
from  the  deep  Ordovician  rocks  poured  through 
the  peripheries  of  collapse  columns  into  the  galler- 
ies. The  maximum  discharge  was  12  cu  m/sec  and 
the  total  amount  of  water  which  flowed  in  for 
three  months  reached  46,000,000  cu  m.  In  moun- 
tainous limestone  areas,  the  underground  water 
level  may  be  at  a  depth  of  >  500  m.  Relatively 
large  collapse  columns  containing  debris  are  less 
permeable,  and  may  have  a  small  amount  of  under- 
ground water  stored,  which  can  be  used  as  a 
source  of  drinking  water.  Since  the  peripheries  of 
collapse  columns  are  highly  permeable,  river  water 
percolates  into  the  collapse  columns  when  passing 
through.  This  percolation  is  a  primary  source  of 
natural  recharge  to  large  karst  springs,  and  acts  as 
an  important  channel  for  the  artificial  recharge  of 
springs  as  well.  (See  also  W90-03104)  (Lantz-PTT) 
W90-03184 


GEOMORPHOLOGICAL  APPROACH  TO  EN- 
GINEERING IN  KARST. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 
S.  E.  Lauritzen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1194-1199,  2 
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Descriptors:  'Construction,  'Aquifers,  'Karst  hy- 
drology, 'Geomorphology,  'Groundwater  stor- 
age, Regression  analysis,  Hydroelectric  plants, 
Tunnels,  Regression  analysis,  Geophysics,  Porosi- 
ty, Groundwater  movement,  Cavern  flow. 

Detection  and  evaluation  of  subsurface  voids  is 
critical  for  technical  developments  in  karst.  Geo- 
morphological  analysis  (fracture  pattern,  tectonics, 
cave  morphometry,  water  tracing  and  recession 
analysis)  is  the  'ground  truth'  for  traditional  geo- 
physical interpretation.  A  projected  hydroelectric 
tunnel  through  a  small  marble  aquifer  in  northern 
Norway  is  discussed  using  these  methods.  The 
upper  40-50  m  of  the  karst  have  an  average  cave 
conduit  porosity  exceeding  1-2%  of  the  total 
volume.  Total  dynamic  storage  volumes  in  the 
phreatic  zone  are  about  40,000  cu  m,  and  the 
extrapolated  depth  of  karstification  is  75-100  m. 
Water-filled  annex  chambers  of  about  130  cu  m 
were  demonstrated  by  cave  diving.  The  projected 
tunnel  was  not  recommended  by  this  analysis.  (See 
also  W90-03104)  (Author's  abstract) 
W90-03185 


ANALYSIS  OF  THE  MECHANISM  OF  THE 
SURFACE  COLLAPSE  IN  REGIONS  OF  CON- 
CEALED KARST  AND  CASE  STUDIES  OF  THE 
FOUNDATION  TREATMENT  FOR  BUILD- 
INGS. 

Comprehensive  Investigation  and  Surveying  Inst., 
EIM,  China. 
C.  Chen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1200-1208,  8 
fig- 

Descriptors:  'Construction,  'Subsidence,  'China, 
'Geohydrology,  'Case  studies,  'Karst  hydrology, 


'Structural  engineering,  Structural  damage, 
Groundwater  movement,  Karst,  Water  level  de- 
cline, Foundation  failure,  Soil  transport. 

Concealed  karst  is  widespread  over  21  provinces  in 
China.  Due  to  the  water  fluctuation  caused  by 
intense  drawoff  of  groundwater,  surface  deforma- 
tion, cracks  and  collapses  are  induced,  bringing 
about  the  damage  of  buildings,  traffic  stoppage, 
shutdown  of  mines,  and  water  pollution.  The  inter- 
nal cause  of  this  kind  of  collapse  is  the  existence  of 
soluble  rocks  where  cracks  and  karst  caves  devel- 
op, and  above  which  there  exist  loose  soils  having 
connection  with  karst  water.  The  external  cause  is 
a  rapid  change  in  the  water  table.  In  loose  soils,  the 
natural  hydraulic  gradient  is  <  0.005  where  water 
can  hardly  carry  soil  particles,  while  water  in  karst 
fractures  has  a  more  rapid  speed  of  160-180  m/day. 
When  water  flows  down  to  the  bottom  of  loose 
soils,  the  velocity  increases  suddenly,  soon  exceed- 
ing the  critical  value  of  the  suffusion  capacity, 
allowing  soil  particles  to  be  carried  away.  During 
this  drop  in  the  water  level,  a  negative  presure  can 
form  causing  vacuum  suction  which  in  turn  results 
in  collapse.  Two  case  studies  are  discussed  which 
present  engineering  methods  which  can  be  utilized 
to  help  prevent  the  kind  of  structural  damage 
which  can  result  from  this  type  of  surface  collapse. 
(See  also  W90-03104)  (Lantz-PTT) 
W90-03186 


HYDROGEOLOGIC  FACTORS  ASSOCIATED 
WITH  RECENT  DOLINE  DEVELOPMENT  IN 
THE  ORLANDO  AREA,  FLORIDA  32816. 

Florida  Sinkhole  Research  Inst.,  Orlando. 
W.  L.  Wilson,  and  B.  F.  Beck. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1212-1217,  3 
fig,  6  ref. 

Descriptors:  'Subsidence,  'Geohydrology,  'Sink- 
holes, 'Karst  hydrology,  'Florida,  Orlando,  Karst, 
Groundwater  movement,  Groundwater  recharge, 
Potentiometric  level,  Aerial  photography, 
Aquifers. 

The  city  of  Orlando  and  its  surrounding  environs 
are  situated  on  an  active,  thickly-mantled,  karst 
area.  On  the  average,  11  dolines  collapse  each 
year,  and  many  damage  buildings,  roads,  and  other 
property.  Eighty-five  percent  of  the  new  dolines 
occur  in  high  recharge  areas.  Low  potentiometric 
elevations  in  the  limestone  aquifer  coincide  with 
more  frequent  doline  development.  New  dolines 
occur  most  frequently  at  sites  where  the  overbur- 
den has  an  intermediate  thickness.  No  statistically 
significant  relationship  was  found  between  the  lo- 
cation of  new  dolines  and  either  high  or  low 
altitude  photo  linears.  (See  also  W90-03104)  (Au- 
thor's abstract) 
W90-03187 


SOME  EXPERIENCES  IN  COMPILING  HY- 
DROGEOLOGICAL  MAPS  OF  KARSTIC  TER- 
RAINS IN  CHINA. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Advisory  Committee  on  Geology  Sci- 
ence and  Technology. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-03188 


HYDROGEOLOGICAL  MAPPING  AND  THE 
USE  OF  REMOTE  SENSING  TECHNIQUE  IN 
THE  KARST  AREAS  OF  BOHEMIAN  MASSIF. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  7C. 
W90-O3189 


PARTICULARITIES  OF  GROUND-WATER 
RUNOFF  GENERATION  IN  KARST  REGIONS 
IN  EUROPE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

R.  G.  Dzhamalov,  I.  V.  Diordiev,  N.  A.  Lebedeva, 
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Field  2— WATER  CYCLE 


B- 


Group  2F — Groundwater 

and  T.  I.  Safronova. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume   2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988 

IAHS  Publication  No.  176,  (1988).  p  1232-1236,  5 

ref. 

Descriptors:  *Groundwater  movement,  *Europe, 
•Groundwater  runoff,  *Karst  hydrology,  Karst, 
Geohydrology,  Mediterranean  Sea,  Alpine  re- 
gions. 

Based  on  a  regional  assessment  and  mapping  of 
groundwater  runoff,  distinctive  features  of  ground- 
water runoff  generation  in  European  karst  regions 
are  presented.  Karst  areas  are  mainly  confined  to 
the  Russian  platform  and  mountain-fold  structures 
of  predominantly  Alpine  orogenesis  (Dinaric 
Mountains,  Alps,  Pyrenees,  and  Carpathians). 
Groundwater  runoff  from  karst  regions  of  Europe 
was  found  to  increase  gradually  from  north-east  to 
south-west,  ranging  broadly  in  separate  areas. 
Direct  groundwater  discharge  to  the  Mediterrane- 
an Sea  is  a  substantial  inflow  component  of  its 
balance.  Two  thirds  of  the  submarine  groundwater 
discharge  is  generated  in  karst  rocks.  The  peculiar 
conditions  of  groundwater  runoff  generation  in 
karst  suggest  that  these  groundwater  runoff  areas 
should  be  considered  azonal,  not  complying  with 
the  found  latitudinal  zonality  in  groundwater 
runoff  distribution  on  the  global  scale.  (See  also 
W90-03104)(Lantz-PTT) 
W90-03190 


PROPOSAL  OF  A  FORM  FOR  THE  RECORD- 
ING OF  THE  MAIN  KARST  SPRINGS. 

Padua  Univ.  (Italy).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-03191 


ANALYSIS  OF  TRENDS  IN  THE  HYDROGEO- 
LOGIC  CARTOGRAPHY  OF  KARSTIC  TER- 
RAINS. 

Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-03192 


THERMAL  WATERS  IN  GRANITIC  TER- 
RAINS, CASE  HISTORIES  FROM  POLAND 
AND  NORTH  YEMEN. 

Polish  Academy  of  Sciences,  Warsaw.  Geological 
Sciences  Inst. 
J.  Dowgiallo. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988 
IAHS  Publication  No.  176,  (1988).  p  1253-1260  2 
fig,  1  tab,  9  ref. 

Descriptors:  *Geohydrology,  'Geothermal  water, 
•Granites,  'Poland,  Case  studies,  Yemen,  Urani- 
um, Thorium,  Hot  springs. 

Thermal  waters  occur  in  the  Upper  Carboniferous 
Karkonosze  granite  (Western  Sudetes)  of  Poland, 
as  well  as  in  its  Precambrian  and  Lower  Paleozoic 
cover.  Their  temperature,  up  to  68  C,  is  not  only 
due  to  the  depth  of  circulation,  but  also  to  radio- 
genic heat  production  resulting  in  the  decay  of 
uranium  and  thorium  present  in  the  granites  in 
considerable  amounts.  Horizontal  fissure  systems 
found  in  boreholes  up  to  a  depth  of  750  m,  yield 
considerable  quantities  of  thermal  water.  Hot 
springs  occurring  near  the  Upper  Tertiary  granitic 
bodies  of  Manakha-Lihab,  Milhan-Hufash  and 
Bura-Raymah  Western  Escarpment  of  North 
Yemen,  probably  owe  their  temperature,  to  radio- 
genic heat  produced  in  the  granites.  Drilling  may 
reveal  horizontal  relaxation  fissures  yielding  ther- 
mal water  of  economic  importance.  (See  also  W90- 
03104)  (Author's  abstract) 
W90-03193 


SURFACE  AND  SUBSURFACE  MAPPING  IN 
HYDROGEOLOGY. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-03199 


POISONED  WELL:  NEW  STRATEGIES   FOR 
GROUNDWATER  PROTECTION. 

For  primary  bibliographic  entry  see   Field   5G 
W90-032O0 


SORPTION  OF  NONPOLAR  ORGANIC 
CHEMICALS  ON  LOW-CARBON-CONTENT 
AQUIFER  MATERIALS. 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL.  Engineering  and  Services  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03202 


STEP-DRAWDOWN  DATA  ANALYSIS. 

National  Chiao  Tung  Univ.,  Hsinchu  (Taiwan). 

Dept.  of  Civil  Engineering. 

H.  Yeh. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  10,  p  1426-1432,  Oct  1989 

5  tab,  1 1  ref. 

Descriptors:  *Aquifer  testing,  'Pumping  tests, 
•Step-drawdown  tests,  *Pump  wells,  'Drawdown, 
•Computer  programs,  *Data  interpretation,  Math- 
ematical studies,  Well  hydraulics,  Least  squares 
method,  Finite  difference  methods. 

The  total  drawdown  in  a  pumping  well  consists  of 
the  formation  loss  and  the  well  loss.  The  purpose 
of  this  paper  was  to  present  a  method  which  does 
not  require  graphic  procedures  to  analyze  the  step- 
drawdown  data.  The  method  is  based  on  a  nonlin- 
ear least-squares  approach  and  the  finite-difference 
Newton's  method  to  determine  the  loss  constants 
of  the  aquifer  formation  and  the  pumping  well.  To 
obtain  a  result  by  this  method  takes  no  more  than 
10  iterations  and  less  than  0.13  central-processing- 
unit  sec  on  a  CDC-Cyber  170-720  computer.  The 
proposed  method  yielded  fewer  prediction  errors 
and  better  fit  Todd's  step-drawdown  data  than  the 
graphic  method.  The  author  concluded  that  this 
method  produces  the  fewest  statistical  errors  for 
predicted  drawdowns  at  the  pumping  well  and  has 
the  advantages  of  quick  convergence  and  high 
accuracy  with  initial  guesses  of  formation  constant 
and  well  loss  constants  over  a  reasonable  ranee 
(Ence-PTT)  B 
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EMERGING  LEGAL  ISSUES  IN  GROUND- 
WATER CONTAMINATION  CASES. 

Huey,  Guilday,  Kuersteiner  and  Tucker,  Tallahas- 
see, FL. 

T.  J.  Guilday,  and  R.  A.  DeMeo. 
Florida  Scientist  FLSCAQ,  Vol.  52,  No.  3,  p  183- 
160,  Summer  1989.  91  ref. 

Descriptors:  'Legal  aspects,  •Florida,  •Ground- 
water pollution,  •Drinking  water,  'Water  law, 
Water  pollution  prevention,  Liability,  Hazardous 
wastes,  Path  of  pollutants,  State  jurisdiction, 
Public  participation,  Administrative  regulations, 
Waste  management,  Cleanup. 

Legal  issues  relating  to  groundwater  contamina- 
tion in  Florida  are  rapidly  changing.  The  regula- 
tors responsible  for  protecting  groundwater  are 
increasingly  more  aggressive  as  scientific  tech- 
nique reveals  the  heretofore  unknown  scope  of 
contamination  caused  by  hazardous  waste,  hazard- 
ous substances,  petroleum  products,  and  pesticides. 
The  states  including  Florida  and  private  individ- 
uals recently  have  asserted  common  law  remedies 
such  as  negligence,  nuisance,  trespass,  and  indem- 
nification to  remedy  groundwater  contamination. 
Florida  law  is  undergoing  rapid  metamorphosis 
and  existing  statutory  and  common  law  theories 
are  being  reevaluated.  Amendments  to  the  Florida 
Safe  Drinking  Water  Act  substantially  stiffen  the 
penalties  that  may  be  assessed  against  violators, 
and  give  EPA  the  authority  to  enforce  regulations 
by  issuing  administrative  orders  rather  than  suing 
in  federal  court.  Provisions  were  added  to  the 
Clean  Water  Act  to  establish  liability  for  ground- 
water contamination.  CERCLA  (the  Comprehen- 
sive Environmental  Response,  Compensation,  and 
Liability  Act)  is  a  liability  statute  designed  to  facili- 
tate cleanup  of  facilities  where  hazardous  sub- 
stances were  released  into  the  environment,  and 
RCRA  (the  Resource  Conservation  and  Recovery 


act)  is  a  regulatory  statute  providing  for  the  man- 
agement of  hazardous  waste.  Congress  and  the 
Florida  Legislature  should  reexamine  the  legal 
issues  and  prepare  new  more  meaningful  remedies 
to  groundwater  contamination  in  Florida.  (GeiEer- 
PTT)  * 

W90-03243 


LABORATORY  MODELS  FOR  ASSESSING 
THE  FATE  OF  GROUNDWATER  CONTAMI- 
NANTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03244 


PESTICIDES  AND  GROUND  WATER  PRO- 
TECTION. 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Bureau  of  Ground  Water  Protection. 
For  primary  bibliographic  entry  see  Field  5G 
W90-03245 


GROUND-WATER  CONTAMINATION  PRO- 
GRAMS OF  THE  U.S.  GEOLOGICAL  SURVEY 
IN  FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G 
W90-03246 


CAUSES  OF  SEASONAL  VARIATIONS  OF 
THE  SEEPAGE  REGIME  OF  EARTH  STRUC- 
TURES. 

For  primary  bibliographic  entry  see  Field  8D. 
W90-03252 


NUMERICAL  ESTIMATION  OF  AQUIFER  PA- 
RAMETERS USING  TWO  OBSERVATIONAL 
WELLS. 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 

of  Geology. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03338 


INTERSTITIAL  AND  ION-EXCHANGE 
WATER  IN  THE  NORTHERN  BORDER  OF 
THE  BAVARIAN  CALCAREOUS  ALPS. 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
M.  Baumann,  and  C.  Habereder. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  3,  p  111-118,  July  17, 
1989.  3  fig,  6  tab,  18  ref.  English  summary. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Interstitial  water,  'Ion  exchange,  'Mineral  water, 
Groundwater,  Iodides. 

During  prospecting  for  mineral  water  within  the 
northern  part  of  the  Bavarian  Calcareous  Alps  in 
Garmisch-Partenkirchen  and  Ruhpolding  highly 
mineralized  types  of  groundwater  containing 
iodide  were  found.  This  type  of  deep  groundwater 
occurring  at  about  200  m  below  ground  level  was 
not  expected  in  the  calcareous  and  dolomitic  layers 
(Triassic,  Jurassic).  The  hydrogeological  and  hy- 
drochemical  investigations  showed  a  mixture  of 
autochthonous  groundwater  with  ascending  inter- 
stitial water  of  the  lower  parts  of  the  Molasse 
sediments  (Tertiary).  Comparing  the  fractions  of 
the  interstitial  (marine)  water  in  the  mineral  waters 
of  Ruhpolding  and  Garmisch-Partenkirchen  it  was 
observed,  that  this  type  of  water  is  highly  enriched 
in  the  first  and  affects  scarcely  the  second.  The 
genesis  of  the  'Garmischer'  water  is  also  strongly 
influenced  by  ion-exchange  processes.  (Author's 
abstract) 
W90-03355 


NUMERICAL  SPECTRAL  APPROACH  FOR 
THE  DERIVATION  OF  PIEZOMETRIC  HEAD 
COVARIANCE  FUNCTIONS. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
T.  Van  Lent,  and  P.  K.  Kitanidis. 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  11,  p  2287-2298,  November  1989.  8  fig,  30  ref. 
NSF  Grant  EET  87-16585  and  USGS  award  14- 
08-00 1-G 1491. 

Descriptors:  *Model  studies,  *Kriging,  'Ground- 
water movement,  *Piezometric  head,  'Stochastic 
models,  'Numerical  analysis,  Mathematical 
models,  Fourier-Stieltjes  analysis,  Permeability. 

Relating  the  variability  of  permeability  to  the  vari- 
ability of  head  is  a  central  part  of  linear  estimation 
techniques  such  as  cokriging.  Only  a  few  analytic 
relationships  between  log  permeability  covariances 
and  head  covariances  presently  exist.  A  general 
numerical  procedure  has  been  developed  which 
computes  head  covariances  (ordinary  or  general- 
ized) and  cross  covariances  of  any  proper  log 
permeability  covariance.  The  numerical  spectral 
method,  a  discrete  analog  of  Fourier-Stieltjes  anal- 
ysis, employs  the  pertinent  linearized  (small-pertur- 
bation approximation)  equations  describing  the 
physics  of  flow.  The  domain  is  taken  as  finite,  with 
boundary  effects  considered  negligible.  The  nu- 
merical spectral  method  can  reproduce  all  perti- 
nent analytic  results  with  excellent  agreement.  The 
method's  generality  was  demonstrated  by  finding 
the  covariance  relations  for  a  case  where  no  ana- 
lytical results  presently  exist.  (Author's  abstract) 
W9O-03418 


MULTISCALE  STUDY  OF  THE  PERMEABIL- 
ITY OF  A  THICK  CLAYEY  TILL. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

C.  K.  Keller,  G.  van  der  Kamp,  and  J.  A.  Cherry. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  11,  p  2299-2317,  November  1989.  17  fig,  3  tab, 

49  ref.  Canadian  Natural  Science  and  Engineering 

Research  Council  Grants  G1372  and  A8186. 

Descriptors:  'Till,  'Glacial  aquifers,  'Groundwat- 
er movement,  'Clays,  'Permeability,  'Hydraulic 
conductivity,  Water  table,  Slug  tests,  Boreholes, 
Piezometers. 

Two  previously  undocumented  methods  of  bulk 
permeability  (K)  determination  were  evaluated  and 
the  results  compared  with  results  of  conventional 
smaller-scale  tests  on  the  same  thick  clayey  till 
deposit.  Analysis  of  the  downward  propagation  of 
seasonal  water  table  fluctuations  yielded  bulk  K  of 
approximately  10  to  the  minus  10th  power  m/s,  in 
close  agreement  with  results  of  laboratory  consoli- 
dation and  permeameter  tests,  slug  tests,  and  distri- 
bution of  vertical  hydraulic  gradient  with  depth  in 
the  deposit.  This  agreement  suggests  that  for  such 
materials,  high-gradient  tests  conducted  at  small 
scales  of  distance  and  time  can  provide  reasonable 
estimates  of  bulk  K.  The  results  also  imply  ground- 
water residence  times  in  the  till  of  thousands  of 
years.  The  flow  pattern  observed  near  a  large 
excavation  in  the  till  was  consistent  with  the  initial 
recoveries  of  piezometers  installed  in  much  smaller 
boreholes,  assuming  perturbation  of  hydraulic  head 
in  the  formation  due  to  borehole  excavation.  Time 
scales  of  these  perturbations,  which  prevent  inter- 
pretation of  measured  hydraulic  head  using  con- 
ventional well  hydraulic  methods,  varied  from 
months  to  tens  of  years.  (Author's  abstract) 
W9O-03419 


STOCHASTIC  ANALYSIS  OF  NONSTATION- 
ARY  SUBSURFACE  SOLUTE  TRANSPORT:  2. 
CONDITIONAL  MOMENTS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03421 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AND 
RATE-LLMLTED  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  3.  APPROXIMATE  SIMULA- 
TIONS OF  THE  FRONT  PROPAGATING 
AFTER  A  STEP  INPUT. 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).  Inst,  of  Nuclear  Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  5B. 


W90-03422 


ANALYSIS      OF      PULSE      INTERFERENCE 
TESTS. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-03424 


ANALYSIS  OF  SLUG  TESTS  IN  THE  FRE- 
QUENCY DOMAIN. 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

P.  Marschall,  and  B.  Barczewski. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  11,  p  2388-2396,  November  1989.  8  fig,  13  ref, 

2  append. 

Descriptors:  'Aquifers,  'Hydraulic  conductivity, 
'Slug  tests,  'Aquifer  testing,  'Pumping  tests, 
'Transmissivity,  'Impedance,  Mathematical  analy- 


A  generalized  analytical  frequency  domain  method 
for  the  evaluation  of  transmissivity  tests  is  present- 
ed. For  a  confined  homogeneous  aquifer  the 
Kelvin  functions  represent  a  satisfactory  set  of 
solutions  for  the  equation  of  radial  flow  in  the 
frequency  domain.  Depending  on  the  type  of  trans- 
missivity test,  simple  analytical  frequency-depend- 
ent transfer  functions  can  be  defined,  which  relate 
the  reaction  of  the  aquifer  to  any  pressure  disturb- 
ance. Hence  a  numerical  Fourier  transform  of  the 
field  data  can  be  performed  to  determine  a  transfer 
function  of  data,  which  can  be  fitted  with  the 
analytical  one.  In  order  to  estimate  the  hydraulic 
parameters  a  special  logarithmic  Fourier  transform 
was  used  to  analyze  synthetic  data  of  a  slug  test  to 
verify  this  approach.  The  consideration  of  trans- 
missivity tests  in  the  frequency  domain  leads  to 
some  promising  prospects.  With  this  method  a 
radius  of  penetration  for  each  excitation  frequency 
can  be  defined.  Analytical  solutions  for  radial  sym- 
metric permeability  distributions  are  available  (e.g., 
consideration  of  a  gravel  pack  or  a  developed 
zone).  The  frequency  domain  approach  was  also 
extended  to  a  new  type  of  low-cost  transmissivity 
test,  the  hydraulic  impedance  test,  which  delivers 
an  excellent  estimation  of  aquifer  parameters  be- 
cause the  pressure  disturbance,  which  has  to  be 
produced  during  the  test,  can  be  optimized  with 
respect  to  the  sensitivity  of  the  aquifer  response. 
(Sand-PTT) 
W90-03425 


MODELLING  WATER-TABLE  MOVEMENT  IN 
FLAT  LOW-LYING  LANDS. 

Silsoe  Coll.  (England). 

E.  G.  Youngs,  P.  B.  Leeds-Harrison,  and  J.  M. 

Chapman. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

301-315,   October-December   1989.   8   fig,   20  ref. 

Descriptors:  'Surface-groundwater  relations,  'In- 
filtration, 'Water  table  fluctuations,  'Model  stud- 
ies, 'Evaporation,  'Drainage  effects,  'Soil  water, 
'Groundwater  movement,  Aeration  zone,  Mathe- 
matical models,  Seasonal  variation,  Drainage 
ditches,  Rainfall,  Hydraulic  conductivity. 

The  unsteady  water-table  movement  caused  by 
intermittent  rainfall  and  varying  evaporation  in  flat 
lands  intersected  by  a  network  of  ditches  was 
modelled  using  land-drainage  theory.  The  un- 
steady water  tables  were  assumed  to  behave  as  a 
continuous  succession  of  steady  states  with  the  flux 
through  the  water  table  given  by  the  sum  of  com- 
ponents due  to  rainfall  and  evaporation  through 
the  soil  surface  and  due  to  water  released  or  taken 
up  by  the  unsaturated  soil  above  the  water  table.  A 
simple  steady-state  drainage  equation  was  used  for 
the  relationship  between  water-table  height  and 
flux,  and  the  specific  yield  was  assumed  to  have  a 
constant  value.  The  simulated  seasonal  water  table 
using  estimated  hydraulic  soil  properties  and  mete- 
orological records  for  a  field  site  agreed  with 
available  dip-well  observations.  The  water  table 
was  much  lower  than  the  ditch-water  level  during 
the  summer  months.  The  sensitivity  of  simulated 
results  to  model  parameters  was  demonstrated.  Al- 


though the  use  of  an  exponential  hydraulic  con- 
ductivity relationship,  obtained  from  actual  meas- 
urement, is  a  weakness  of  the  model,  the  difficulty 
of  making  measurements  of  hydraulic  conductivity 
of  unsaturated  soils  would  limit  the  easy  applica- 
tion of  the  model.  The  model  does  not  describe  the 
soil-water  regime  above  the  water  table  but  it  does 
give  an  estimate  of  the  extent  of  the  groundwater 
region  and  therefore  the  lower  boundary  of  the 
unsaturated  soil-water  zone.  (Peters-PTT) 
W90-03499 


SIMULATION  ANALYSIS  OF  THE  GROUND- 
WATER SYSTEM  IN  MESOZOIC  ROCKS  IN 
THE  FOUR  CORNERS  AREA,  UTAH,  COLO- 
RADO, ARIZONA,  AND  NEW  MEXICO. 

Geological   Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
B.  E.  Thomas. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4086, 
1989.  89p,  24  fig,  7  tab,  46  ref. 

Descriptors:  'Groundwater  resources,  'Ground- 
water movement,  'Model  studies,  'Arizona,  *Po- 
tentiometric  level,  'Colorado,  'New  Mexico, 
Groundwater  recharge,  Discharge,  Colorado 
River  Basin,  Utah. 

The  steady-state  groundwater  system  in  Mesozoic 
rocks  in  the  Four  Corners  area,  Utah,  Colorado, 
Arizona,  and  New  Mexico,  was  simulated  with  a 
finite-difference  digital-computer  model  to  im- 
prove the  understanding  of  the  system.  The  simu- 
lated area  is  4,100  sq  mi,  and  it  includes  three 
aquifers.  The  Entrada-Navajo  aquifer  includes  the 
Wingate,  Navajo,  and  Entrada  Sandstones.  The 
Morrison  aquifer  includes  the  sandstone  units  of 
the  Morrison  Formation.  The  Dakota  aquifer  in- 
cludes the  Burro  Canyon  Formation  and  Dakota 
Sandstone.  The  simulation  of  the  groundwater 
system  had  a  mean  error  (error  is  absolute  value  of 
residual)  of  70  ft  for  the  Entrada-Navajo  aquifer, 
67  ft  for  the  Morrison  aquifer  and  79  ft  for  the 
Dakota  aquifer.  The  hydraulic  conductivity  used 
in  the  simulation  ranged  from  0.38  to  0.47  ft/day. 
Simulated  inflow  to  the  groundwater  system  was 
30,000  acre-ft/yr.  48%  of  the  inflow  is  from  infil- 
tration of  precipitation  within  the  simulated  area, 
and  42%  is  from  infiltration  in  145  sq  mi  of  moun- 
tain areas  adjacent  to  the  simulated  area.  Simula- 
tions indicated  that  some  vertical  inflow  of  water  is 
needed  between  the  Entrada-Navajo  and  Morrison 
aquifers  to  develop  a  reasonable  representation  of 
the  system.  (USGS) 
W90-03538 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRING  1989. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03539 


SUMMARY  OF  HYDROLOGIC  DATA  FOR 
THE  SAN  GABRIEL  RIVER  BASIN  AND  ED- 
WARDS AQUIFER,  GEORGETOWN  AREA, 
TEXAS,  WATER  YEAR  1988. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03541 


GROUND-WATER    CONDITIONS    IN    UTAH, 
SPRING  OF  1989. 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03543 


BIANNUAL  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO,  1986  AND  1987. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
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sources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03544 


SIMULATED  WATER-LEVEL  AND  WATER- 
QUALITY  CHANGES  IN  THE  BOLSON-FILL 
AQUIFER,  POST  HEADQUARTERS  AREA, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  W.  Risser. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4152 
July  1989.  71p,  33  fig,  3  tab,  59  ref. 

Descriptors:  'Model  studies,  'Water  quality, 
•Geochemistry,  'White  Sands  Missile  Range! 
'New  Mexico,  'Water  resources,  Tularosa  Basin. 

The  quantity  of  freshwater  available  in  the  Post 
Headquarters  well  field,  White  Sand  Missile 
Range,  New  Mexico,  is  limited  and  its  quality  is 
threatened  by  saltwater  enroachment.  A  three-di- 
mensional, finite-difference,  groundwater  flow 
model  and  a  cross-sectional,  density-dependent 
solute-transport  model  were  constructed  to  simu- 
late possible  future  water  level  declines  and  water 
quality  changes  in  the  Post  Headquarters  well 
field.  A  six-layer  flow  model  was  constructed 
using  hydraulic-conductivity  values  in  the  upper 
600  ft  of  saturated  aquifer  ranging  from  0.1  to  10 
ft/day,  specific  yield  of  0.15,  and  average  recharge 
of  about  1,590  acre-ft/yr.  Water  levels  simulated 
by  the  model  closely  matched  measured  water 
levels  for  1948-82.  Possible  future  water  level 
changes  for  1983-2017  were  simulated  using  rates 
of  groundwater  withdrawal  of  1,033  and  2,066 
acre-ft/year  and  wastewater  return  flow  of  0  or 
30%  of  the  groundwater  withdrawal  rate.  The 
cross-sectional  solute-transport  model  indicated 
that  the  freshwater  zone  is  about  1,500  to  2,000  ft 
thick  beneath  the  well  field.  Transient  simulations 
show  that  solutes  probably  will  move  laterally 
toward  the  well  field  rather  than  from  beneath  the 
well  field.  (USGS) 
W90-03545 


OF 


2G.  Water  In  Soils 


WATER       CONTENT       DEPENDENCE 
TRAPPED  AIR  IN  TWO  SOILS. 

Geological  Survey,  Menlo  Park,  CA. 

D.  A.  Stonestrom,  and  J.  Rubin. 

Water  Resources  Research  WRERAQ,  Vol    25 

No.  9,  p  1947-1958,  September  1989.  8  fig,  2  tab,  40 

ref. 

Descriptors:  'Soil  water,  'Air-earth  interfaces, 
'Air-water  interfaces,  'Hydrostatic  pressure, 
'Hysteresis,  Aeration  zone,  Water  pressure,  Sand, 
Loam,  Soil  types,  Density,  Specific  gravity,  Hy- 
draulic conductivity,  Saturated  soils,  Retention  ca- 
pacity. 

The  presence  of  trapped  air  has  significant  conse- 
quences for  the  flow  of  water  through  soils:  it 
reduces  hydraulic  conductivity  and  influences  infil- 
tration rates.  An  improved  air  pycnometer  method 
was  used  to  examine  the  water  content  dependence 
of  trapped-air  volumes  in  two  repacked,  nonswell- 
ing  soils.  Trapped-air  volumes  were  determined  at 
a  series  of  hydrostatic  equilibrium  stages  which 
were  attained  during  water  pressure-controlled 
wetting  and  drying  cycles.  Small  pressure  pertur- 
bations were  used  in  the  air  pycnometer  method. 
Volumes  of  trapped  air  obtained  at  each  hydrostat- 
ic equilibrium  stage  were  independent  of  perturba- 
tion level  and  remained  relatively  constant  over 
the  time  required  to  make  repeated  determinations. 
The  volume  fraction  of  trapped  air  was  found  to  be 
a  regular,  monotonically  increasing  (though  possi- 
bly hysteric)  function  of  water  content.  For  the 
soils  studied,  the  function  definitely  exceeded  zero 
only  at  water  contents  greater  than  70%  of  satura- 
tion. However,  during  the  initial  drying  from  com- 
plete water  saturation,  the  volume  fraction  of 
trapped  air  was  virtually  zero  Air  trapping  influ- 
enced the  water  retention  curves  significantly  only 


at  water  contents  higher  than  about  60%  of  satura- 
tion. Not  all  of  the  differences  between  the  initial 
and  the  other  drying  retention  curves  were  ac- 
counted for  by  observed  differences  in  trapped-air 
volumes.  Air  trapping  was  not  required  for  the 
onset  of  hysteresis  in  the  water  retention  relation 
for  the  cases  studied,  i.e.,  when  drying-to-wetting 
reversals  were  imposed  at  about  27%  and  40%  of 
saturation  for  the  sand  and  loam  soils,  respectively. 
(Author's  abstract) 
W90-02584 


AIR  PERMEABILITY  AND  TRAPPED-AIR 
CONTENT  IN  TWO  SOILS. 

Geological  Survey,  Menlo  Park,  CA. 

D.  A.  Stonestrom,  and  J.  Rubin. 

Water  Resources  Research  WRERAQ,  Vol    25 

No.  9,  p  1959-1969,  September  1989.  10  fig,  1  tab' 

31  ref. 

Descriptors:  'Soil  porosity,  'Hysteresis,  'Perme- 
ability, 'Soil  water,  'Pores,  Pore  pressure,  Darcys 
law,  Air-earth  interfaces,  Air-water  interfaces,  Hy- 
drostatic pressure,  Aeration  zone,  Water  pressure, 
Sand,  Loam,  Soil  types,  Density,  Specific  gravity, 
Permeameters,  Hydraulic  conductivity,  Saturated 
soils,  Retention  capacity,  Pressure-measuring  in- 
struments. 

The  creation  and  disruption  of  water-based  block- 
ages in  pore  space  passages  play  a  significant  role 
in  determining  the  air-trapping  functions.  To  im- 
prove understanding  of  hysteretic  air  permeability 
relations,  a  need  exists  for  data  on  the  water  con- 
tent dependence  of  air  permeability,  matrix  pres- 
sure, and  air  trapping  (especially  for  wetting- 
drying  cycles).  To  obtain  these  data,  a  special 
instrument  was  designed  which  is  a  combination  of 
a  gas  permeameter,  a  suction  plate  apparatus,  and 
air  pycnometer,  allowing  for  air  permeability, 
matrix  pressure,  and  air  trapping  to  be  codeter- 
mined  two  nonswelling  soils.  The  extended  Darcy 
equation  accurately  described  the  measured  flux 
gradient  relations  for  each  condition  of  absolute 
gas  pressure  tested.  Air  permeability  functions  ex- 
hibited zero-permeability  regions  at  high  water 
contents  as  well  as  an  abruptly  appearing  hysteresis 
at  low  water  contents.  Measurements  in  the  zero- 
permeability  regions  revealed  that  the  total  amount 
of  air  in  general  exceeded  the  amount  of  trapped 
air,  indicating  that  the  medium's  air  space  is  parti- 
tioned into  three  measurable  domains:  through- 
flowing  air,  locally  accessible  air,  and  trapped  air. 
During  repeated  wetting  and  drying,  the  disap- 
pearance and  reappearance  of  air  permeability  co- 
incided closely  with  the  reappearance  and  disap- 
pearance, respectively,  of  trapped  air.  The  ob- 
served relation  between  critical  features  of  the  air 
permeability  functions  and  those  of  the  air-trapping 
functions  suggest  that  water-based  blockages  play 
a  significant  role  in  the  disruption  of  gas-phase 
connectivity  and  in  preventing  air  flow,  and  must 
be  considered  in  any  model  of  air  permeability 
relations.  (Author's  abstract) 
W90-02585 


SMALL  PERTURBATIONS  SOLUTION  FOR 
STEADY  BUT  NONUNIFORM  INFILTRA- 
TION. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Agricultural  Engineering. 

R.  Wallach,  D.  Zaslavsky,  and  M.  Israeli. 

Water  Resources  Research  WRERAQ,  Vol    25 

No.  9,  p  1989-1997,  September  1989.  7  fig,  14  ref 

Descriptors:  'Soil  water,  'Infiltration,  'Soil  ab- 
sorption capacity,  'Dimensional  analysis,  'Para- 
metric hydrology,  'Permeability,  Vertical  flow, 
Flow  pattern,  Boundary  conditions,  Geohydrolo- 
gic  boundaries,  Mathematical  studies,  Numerical 
analysis. 

When  water  infiltration  into  the  soil  where  the 
infiltration  or  head  distribution  over  the  soil  sur- 
face is  not  uniform,  it  is  necessary  to  consider  a 
two-dimensional  or  three-dimensional  problem 
with  lateral  flow  as  well  as  vertical  flow.  The  small 
perturbations  method  is  applied  to  a  two-dimen- 
sional flow  problem  due  to  a  steady  but  nonuni- 
form infiltration  into  the  soil  and  a  given  head  at 
the  lower  boundary.  The  perturbation  solution  is 


compared  to  an  analytic  solution  for  periodic  dis- 
tributions of  the  infiltration.  Good  accuracy  is 
obtained  by  only  two  terms  of  the  expansion  The 
first  term  is  simply  the  vertical  flow  with  no  lateral 
terms.  In  the  second  term  the  horizontal  flow 
divergence  depends  parametrically  only  on  the 
horizontal  distribution  and  the  zero-order  approxi- 
mation, i.e.,  the  vertical  flow.  For  deep  lower 
boundaries  the  naive  perturbation  expansion  leads 
to  some  secular  terms  that  made  the  convergence 
poorer.  The  uniform  asymptotic  expansion  is  then 
used  and  shown  to  give  an  improved  accuracy  in 
one  term  only.  The  perturbation  method  is  ex- 
tended to  nonperiodic  distribution,  in  fact,  any 
distribution.  It  may  be  used  for  two-dimensional 
and  three-dimensional  problems  that  evade  any 
analytic  solutions.  One  has  to  solve  numerically  or 
analytically  only  one-dimensional  and  ordinary 
linear  equations  for  any  number  of  approximations. 
The  problem  is  singular  in  that  it  accepts  at  this 
stage  only  impermeable  vertical  boundaries  or 
symmetrical  lines.  However,  this  covers  a  very 
important  class  of  practical  problems.  (Author's 
abstract) 
W90-02587 


PARAMETRIC  MODEL  FOR  STEEPLY  SLOP- 
ING  FORESTED  WATERSHEDS. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02592 


WATER  INFILTRATION  AS  AFFECTED  BY 
SOIL  CRUST  AND  MOISTURE  PROFILE. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

J.  Morin,  R.  Keren,  Y.  Benjamini,  M.  Ben-Hur, 

and  I.  Shainberg. 

Soil  Science  SOSCAK,  Vol.  148,  No.  1,  p  53-59 

July  1989.  5  fig,  1  tab,  12  ref. 

Descriptors:  'Soil  water,  'Infiltration,  'Soil  crusts, 
'Infiltration  rate,  'Soil  water,  'Mulching,  Wetting, 
Simulated  rainfall,  Soil  types. 

The  effect  of  wetting-front  depth  on  the  infiltration 
rate  (IR)  of  Calcic  Haploxeralf  and  Typic  Chro- 
moxerert  soils  was  studied  under  field  conditions 
using  a  rainfall  simulator.  In  both  soils  the  infiltra- 
tion rate  decreased  more  sharply  when  the  wetting 
front  was  deeper,  but  this  difference  became  small- 
er as  the  rainstorm  continued.  When  the  dry  soil 
surface  was  covered  with  mulch,  however,  the 
steady-state  value  of  the  IR  was  the  same  and 
higher  for  both  soils.  The  high  permeability  of  the 
soil  during  the  rainstorm  in  the  presence  of  mulch 
and  the  low  steady-state  IR  values  for  various 
prewetting  pretreatments  both  suggested  that  the 
moisture  regimes  in  the  profile  had  a  negligible 
effect  on  the  IR  in  the  presence  of  soil  crust. 
(Author's  abstract) 
W90-02739 


INTERFLOW  IN  A  TILLED,  CRACKING  CLAY 
SOIL  UNDER  SIMULATED  RAIN. 

Queensland      Dept.      of      Primary      Industries, 
Toowoomba  (Australia).  Wheat  Research  Inst. 
For   primary   bibliographic   entry   see   Field   4D. 
W90-02776 


INFILTRATION  MEASUREMENTS  WITH 
DOUBLE-RING  INFILTROMETERS  AND  A 
RAINFALL  SIMULATOR  UNDER  DIFFERENT 
SURFACE  CONDITIONS  ON  AN  OXISOL. 

Soil  Management  and  Conservation  Department, 
Agricultural  Research  Institute  of  Parana,  Brazil. 
N.  Sidiras,  and  C.  H.  Roth. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  9,  No.  2, 
p  161-168,  Feb  1987.  4  tab,  21  ref. 

Descriptors:  'Brazil,  'Infiltration,  'Rainfall  infil- 
tration, 'Cultivated  lands,  Simulated  rainfall. 
Mulches,  Infiltrometers,  Tillage  systems. 

Measurements  of  the  infiltration  rate  were  carried 
out  with  double-ring  infiltrometers  and  a  rainfall 
simulator    in    a    field    experiment    with   different 
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mulch  covers  and  tillage  systems  on  an  Oxisol  in 
Parana,  Brazil.  Both  methods  of  infiltration  meas- 
urement showed  the  infiltration  rate  under  black 
oats  (A vena  strigosa  Schieb.)  to  be  the  highest  of 
the  mulches  tested,  and  to  correlate  significantly 
with  mulch  rate.  Infiltration  rates  measured  with 
double-ring  infiltrometers  were  highest  under  con- 
ventional tillage  and  lowest  under  no-tillage, 
whereas  the  rainfall  simulator  produced  inverse 
results.  Final  infiltration  rates  (after  2  h)  obtained 
with  the  infiltrometers  were  5.4,  3.2,  and  2.2  times 
higher  than  those  obtained  with  the  rainfall  simula- 
tor, for  conventional,  chisel  plough  and  no-tillage 
systems,  respectively.  (Author's  abstract) 
W9O-02777 


MEASUREMENTS  OF  HYDRAULIC  CONDUC- 
TIVITY OF  SILT  LOAM  SOILS  USING  AN  IN- 
FILTRATION METHOD. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02796 


PREFERENTIAL  SOLUTE  TRANSPORT  IN 
LAYERED  HOMOGENEOUS  SANDS  AS  A 
CONSEQUENCE  OF  WETTING  FRONT  IN- 
STABILITY. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

R.  J.  Glass,  G.  H.  Oosting,  and  T.  S.  Steenhuis. 
Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 
2,  p  87-105,  Sep  1989.  15  fig,  3  tab,  18  ref. 

Descriptors:  'Infiltration,  'Unsaturated  flow, 
•Path  of  pollutants,  *Soil  water,  *Solute  transport, 
Sand,  Model  studies,  Ponding,  Porosity,  Stability. 

Laboratory  solute  transport  experiments  were  car- 
ried out  in  layered  homogeneous  sand  with  a  fine 
textured  layer  overlying  a  coarse  layer.  Pulses  of 
blue  dye  were  used  to  characterize  the  solute 
movement.  Unlike  the  traditionally  expected  one- 
dimensional  homogeneous  flow,  the  solute  moves 
in  preferred  paths  or  'fingers'  induced  by  infiltra- 
tion flow  instability  starting  at  the  textural  inter- 
face between  the  fine  and  the  coarse  layer.  The 
effect  of  repeated  long  term  ponded  infiltration 
cycles,  intermittent  ponding  events  and  of  uniform 
initial  moisture  content  at  field  capacity  on  the 
flow  field  structure  and  solute  breakthrough 
curves  was  studied,  and  the  possibility  of  using  a 
simple  lumped  dispersion  coefficient  that  includes 
additional  mixing  processes  due  to  instability  ex- 
plored. It  was  determined  that  wetting  front  insta- 
bility has  great  influence  on  solute  transport 
through  fine  over  coarse  sand  systems.  The  forma- 
tion of  fingers  due  to  the  instability  within  the 
homogeneous  bottom  layer  in  a  first  infiltration 
cycle  causes  a  rapid  breakthrough  of  solute  and  a 
decrease  in  the  volume  of  porous  medium  available 
for  chemical  interaction.  Intermittent  infiltration 
most  closely  approximating  the  natural  field  condi- 
tion increases  the  apparent  dispersion  by  a  factor 
of  seven  and  causes  an  extremely  long  tail  on  the 
breakthrough  curve.  (Author's  abstract) 
W9O-028O0 


WATER  FLOW  IN  A  HUMMOCKY  LAND- 
SCAPE IN  CENTRAL  SASKATCHEWAN, 
CANADA,  HI.  UNSATURATED  FLOW  IN  RE- 
LATION TO  TOPOGRAPHY  AND  LAND  USE. 

Saskatchewan    Univ.,    Saskatoon.    Saskatchewan 

Inst,  of  Pedology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02806 


HYDROGEOLOGY  OF  THE  SOUTHWESTERN 
PART  OF  THE  TOWN  OF  HEMPSTEAD, 
NASSAU  COUNTY,  NEW  YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02863 


FINITE-ELEMENT      ANALYSIS      OF      THE 
TRANSPORT    OF    WATER,    HEAT   AND   SO- 


LUTES IN  FROZEN  SATURATED-UNSATU- 
RATED  SOILS  WITH  SELF-IMPOSED 
BOUNDARY  CONDITIONS. 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-02997 


DECOUPLED  APPROACH  TO  THE  SIMULA- 
TION OF  FLOW  AND  TRANSPORT  OF  NON- 
AQUEOUS ORGANIC  PHASE  CONTAMI- 
NANTS THROUGH  POROUS  MEDIA. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03001 


TRANSITION  POTENTIALS  DEFINING  THE 
FLOW  BOUNDARIES  IN  MULTIPHASE 
POROUS  MEDIA  FLOW. 

SIMULTEC  A.G.,  Zurich  (Switzerland). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03002 


ENHANCED  PERCOLATION  MODEL  FOR 
THE  CAPILLARY  PRESSURE-SATURATION 
RELATION. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

W.  E.  Soil,  L.  A.  Ferrand,  and  M.  A.  Celia. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  165-170,  2  fig,  5  ref. 
U.S.  Geological  Survey 

Descriptors:  *Porous  media,  *Immiscibility, 
•Model  studies,  *Path  of  pollutants,  'Percolation, 
•Computer  programs,  Soil  water,  Hysteresis,  Cap- 
illary water,  Young-Laplace  equation,  Mathemati- 
cal equations,  Imbibition,  Drainage,  Algorithms, 
Performance  evaluation. 

Analysis  of  immiscible  flow  in  porous  media  re- 
quires constitutive  relationships  between  fluid 
content(s),  fluid  pressure(s),  and  relative  permeabi- 
lities. Laboratory  measurement  can  be  expensive 
and  time-consuming.  An  enhanced  percolation 
model  was  developed  that  offers  a  theoretical 
framework  in  which  these  relationships  can  be 
predicted  based  on  measurement  of  simple  fluid 
and  matrix  properties.  An  application  of  this  tech- 
nique to  the  hysteretic  relationship  between  capil- 
lary pressure  and  saturation  for  a  two-fluid  system 
is  presented.  The  computation  algorithms  used  are 
based  on  the  fundamental  pore-scale  physics  of 
fluid-fluid-solid  interactions  in  porous  media.  In 
the  pore-scale  network,  it  is  assumed  that  only  one 
fluid  resides  at  a  given  location  at  a  given  time. 
Once  the  geometry  of  the  network  is  fixed,  the 
redistribution  of  fluids  in  response  to  pressure 
changes  is  calculated  using  the  Young-Laplace 
equation.  The  relationship  is  shown  between  capil- 
lary pressure  and  wetting  fluid  saturation  for  pri- 
mary drainage,  secondary  imbibition,  and  second- 
ary drainage  for  a  60  x  60  node  network.  The 
curves  developed  capture  the  essential  behavior  of 
equivalent  relationships  observed  in  laboratory 
samples  of  porous  media.  Unlike  previously  report- 
ed techniques,  the  enhanced  percolation  model 
simulates  both  drainage-imbibition  hysteresis  and 
residual  wetting  and  nonwetting  fluid  saturations. 
Efficient  search  and  tracking  algorithms  allow  rel- 
atively complete  inclusion  or  pore-scale  physics 
while  minimizing  computation  effort.  (See  also 
W90-02980)  (Rochester-PTT) 
W90-03003 


HIGH-RESOLUTION  FINITE  DIFFERENCE 
SIMULATOR  FOR  3D  UNSATURATED  FLOW 
IN  HETEROGENEOUS  MEDIA. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

R.  Ababou,  and  L.  W.  Gelhar. 

IN:  Computational  Methods  in  Water  Resources: 

Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 


Water  In  Soils — Group  2G 

Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  173-178,  2  fig,  3  ref. 

Descriptors:  'Unsaturated  flow,  'Infiltration, 
♦Model  studies,  *Soil  water,  'Finite  difference 
methods,  'Computer  programs,  Infiltration,  Sto- 
chastic models,  Nonlinear  programming,  Simula- 
tion, Mathematical  models,  Mathematical  equa- 
tions, Hydraulic  conductivity,  Supercomputers, 
Performance  evaluation,  Heterogeneity. 

The  nonlinear  equation  of  three-dimensional  un- 
saturated flow  is  solved  here  by  a  finite-difference 
method  for  large  single  realizations  of  random  field 
coefficients,  based  on  a  stochastic  approach  of  field 
heterogeneity,  the  most  difficult  case  considered 
for  solution  is  a  transient  strip-source  infiltration  in 
a  large  domain  discretized  into  300,000  grid  points, 
with  a  spatially  random  unsaturated  conductivity 
curve.  The  flow  of  water  in  naturally  heterogene- 
ous, unsaturated  porous  formations  is  not  easily 
accessible  to  detailed  observation  in  the  laboratory. 
On  the  other  hand,  the  highly  nonlinear  equation 
of  unsaturated  flow  cannot  be  solved  exactly  for 
the  non-trivial  type  of  spatial  heterogeneity  en- 
countered in  the  field.  Although  a  numerical  ap- 
proach might  be  feasible,  some  additional  assump- 
tion is  required  to  compensate  for  the  lack  of 
detailed  input  data.  To  reduce  the  complexity  of 
the  problem,  the  present  approach  adopts  the  view 
that  a  stochastic  representation  of  three-dimension- 
al spatial  variability  will  be  adequate  for  investigat- 
ing the  global  behavior  of  large-scale  unsaturated 
flow  systems.  The  strategy  to  solve  the  large 
sparse  nonlinear  system  is  as  follows:  at  each  time 
step,  the  system  is  linearized  iteratively  using  a 
modified  Picard  scheme,  and  the  resulting  matrix 
system  is  solved  by  the  'strongly  implicit  proce- 
dure,' a  fast  sparse  iterative  matrix  solver  based  on 
LU  factorization.  One  simulation  (300,000  nodes) 
conducted  with  this  system  on  a  statistically  aniso- 
tropic soil,  with  correlation  lengths  1  m  horizontal- 
ly and  0.2  m  vertically,  and  a  three-dimensional 
domain  size  of  15  m  horizontally  and  5  m  vertical- 
ly, an  introduced  moisture  plume  was  shown  to 
spread  laterally,  as  previously  predicted.  Simula- 
tion of  10  days  of  infiltration  in  this  system  fol- 
lowed by  10  subsequent  days  of  drainage  con- 
sumed 5  CPU  hours  of  Cray  2  time,  and  required 
48  megabytes  of  central  memory.  (See  also  W90- 
02980)  (Rochester-PTT) 
W90-03004 


SUPERCOMPUTER  SIMULATIONS  OF  HET- 
EROGENEOUS HILLSLOPES. 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-03006 


APPLICATIONS   OF   REMOTE   SENSING   IN 
HYDROLOGY. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-03035 


MASS  EXCHANGE  BETWEEN  MOBILE 
FRESH  WATER  AND  IMMOBILE  SALINE 
WATER  IN  THE  UNSATURATED  ZONE. 

Weizmann    Inst,    of   Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

H.  Gvirtzman,  and  M.  Magaritz. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

235-240,  2  fig,  7  ref. 

Descriptors:  'Convection,  'Dispersion,  'Mathe- 
matical studies,  'Model  studies,  'Israel,  'Solute 
transport,  'Unsaturated  flow,  'Groundwater 
movement,  'Saline-freshwater  interfaces,  Percola- 
tion, Irrigation,  Connate  water,  Negev  Desert, 
Semiarid  lands,  Tritium,  Isotope  studies. 
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Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 

A  profile  of  tritium  concentration  measured  in  the 
unsaturated  zone  in  loessial  sediments  in  a  semiarid 
area  (the  northern  Negev  of  Israel)  is  interpreted  in 
terms  of  mobile  and  immobile  water  domains  ac- 
cording to  a  physical  nonequilibrium  transport 
model.  The  mobile  domain  is  represented  by  per- 
colating fresh  water  from  both  rain  and  irrigation, 
and  the  immobile  one  is  represented  by  isolated 
fossil  saline  water  pockets.  The  two  domains  are 
connected  by  partially-saturated  narrow  passages 
within  dispersed  clay  minerals.  The  transport  of 
mobile  water  is  described  by  convective-dispersive 
flow  and  mass  exchange  between  the  two  water 
domains  takes  place  simultaneously.  The  relevant 
equations  with  the  given  initial-boundary  condi- 
tions are  solved  numerically,  and  the  simulated 
profile  is  adjusted  to  fit  the  measured  profile.  By 
taking  into  account  variations  of  the  mass  ex- 
change coefficient  in  relation  to  matrix  characteris- 
tics, it  was  possible  to  obtain  an  adequate  recon- 
struction of  the  measured  profile.  Temporal 
changes  in  matrix  characteristics  are  attributed  to 
dispersion  kinetics  of  clays  at  the  interface  between 
fresh  and  saline  waters.  (See  also  W90-03036)  (Au- 
thor's abstract) 
W90-03069 


SOLUTION  OF  SATURATED-UNSATURATED 
FLOW  BY  FINITE  ELEMENT  OR  FINITE  DIF- 
FERENCE METHODS  COMBINED  WITH 
CHARACTERISTIC  TECHNIQUE. 

Fuzhou  Geological  Coll.  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03070 


FINITE  ELEMENT  SIMULATION  OF  NITRO- 
GEN TRANSFORMATION  AND  TRANSPORT 
DURING  HYSTERETIC  FLOW  WITH  AIR  EN- 
TRAPMENT. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03071 


CHARACTERISTIC  FINITE  ELEMENT 
MODEL  FOR  SOLUTE  TRANSPORT  IN  SATU- 
RATED-UNSATURATED SOIL. 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China).  Dept.  of  Irrigation  and  Drain- 
age. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03072 


SOLUTE  TRANSPORT:  EQUILIBRIUM  VS 
NON-EQUILIBRIUM  MODELS. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 
R.  Abeliuk. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988  o 
263-268,  2  fig,  9  ref.  ' 

Descriptors:  *Mathematical  studies,  "Solute  trans- 
port, *Path  of  pollutants,  *Solute  transport,  •Nu- 
merical analysis,  *Soil  water,  Infiltration,  Hydro- 
dynamics, Equilibrium,  Comparison  studies,  Dis- 
persion, Adsorption,  Mathematical  models,  Chemi- 
cal reactions. 

Numerical  experiments  were  carried  out  to  test 
whether  equilibrium  solute-transport  data  could  be 
described  by  a  non-equilibrium  model  and  vice 
versa.  The  Rosenbrock  parameter  estimation  tech- 
nique was  used  to  find  the  equilibrium  and  non- 
equilibrium  model  parameters  that  best  fitted  the 
numerically  generated  non-equilibrium  and  equilib- 
rium data,  respectively.  The  parameters  governing 
both  the  equilibrium  and  non-equilibrium  models 
are  those  related  to  the  coefficient  of  hydrodynam- 
ic  dispersion  and  those  governing  the  kinetics  of 
the  adsorption  process  for  the  non-equilibrium 
model  or  the  distribution  coefficient  for  the  equi- 
librium model.  In  parameter  identification,  two 
situations  arise:  (1)  the  coefficient  of  hydrodynamic 
dispersion  is  known  or  (2)  the  coefficient  of  hydro- 
dynamic  dispersion  is  unknown.  Two  cases  are 
considered:  (\)  it  is  assumed  that  the  interaction 
between  the  solute  and  the  soil  is  governed  by  an 


equilibrium  relationship  or  (2)  it  is  assumed  that 
interaction  between  the  solute  and  the  soil  does  not 
reach  equilibrium  during  the  duration  of  the  infil- 
tration event.  The  results  of  the  application  of  the 
parameter  search  technique  to  the  estimation  of  the 
values  of  the  parameters  governing  the  flow  of  a 
reactive  solute  show  that  information  about  the 
physico-chemical  aspects  of  the  adsorption  process 
is  needed  in  general  to  enable  discrimination  be- 
tween an  equilibrium  and  a  non-equilibrium  model. 
This  information  can  be  obtained  from  simple  labo- 
ratory experiments.  Once  the  information  is  ob- 
tained, it  is  possible  to  estimate  the  kinetics  or 
equilibrium  parameters  quite  readily  by  Rosen- 
brock's  parameter  search  technique.  The  data  re- 
quired are  the  concentration  and  moisture  profiles 
for  the  adsorbed  solute,  for  the  simultaneous  deter- 
mination of  the  dispersive  and  the  kinetics  or  equi- 
librium parameters,  or  moisture  and  concentration 
profiles  for  a  tracer  and  for  a  sorbed  solute  for  a 
separate  determination  of  these  parameters  (See 
also  W90-03036)  (Rochester-PTT) 
W90-03073 


MOISTURE-RETENTION  PARAMETERS  FOR 
COARSE-TEXTURED  SOILS  IN  SOUTHERN 
ALBERTA. 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Land  Evaluation  and  Reclamation  Branch. 

D.  R.  Bennett,  and  T.  Entz. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 

69,  No.  2,  p  263-272,  May  1989.  1  fig,  5  tab,  42  ref. 

Descriptors:  *Soil  texture,  *Alberta,  *Soil  water, 
•Soil  moisture  retention,  Mathematical  equations, 
Field  canar.itv    Willino  n^int 
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Field  capacity,  Wilting  point. 


A  combination  of  field  and  laboratory  procedures 
was  used  to  estimate  moisture-retention  parameters 
of  four  coarse-textured  soil  series  in  southern  Al- 
berta. In  situ  field  capacity  moisture  content  was 
substantially  higher  than  estimates  based  on  con- 
ventional laboratory  methods,  resulting  in  signifi- 
cant underestimation  of  total  available  moisture. 
Moisture-retention  capacity  of  all  four  soil  series 
was  found  to  be  adequate  for  irrigation  develop- 
ment. Empirical  equations  were  developed  to  esti- 
mate the  upper  and  lower  limits  of  moisture  reten- 
tion on  the  basis  of  particle-size  distribution,  as 
determined  by  the  Bouyoucos  hydrometer  method. 
Five  alternative  empirical  methods  were  also  eval- 
uated for  use  in  predicting  moisture-retention  pa- 
rameters of  course-textured  soils.  Equations  pre- 
sented by  Rawls  et  al.  (1982)  were  found  to  have 
the  best  relationship  with  southern  Alberta  data  for 
both  field  capacity  and  wilting  point.  (Author's 
abstract) 
W90-03288 


FORMS  AND  HYDROLYTIC  BEHAVIOR  OF 
SULPHUR  IN  HUMIC  ACID  AND  RESIDUE 
FRACTIONS  OF  FOUR  PEATS  FROM  THE 
FRASER  LOWLAND. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

L.  E.  Lowe,  and  R.  M.  Bustin. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 

69,  No.  2,  p  287-293,  May   1989.  5  tab,   13  ref. 

Descriptors:  'Hydrolysis,  *Humic  acids,  'Deltas, 
•Soil  chemistry,  'Wetlands,  'Peat,  *Sulfur,  Nitro- 
gen, Canada,  Fraser  River,  Brackish  water, 
Carbon. 

Humic  acid  and  alkali-insoluble  residue  fractions 
were  isolated  from  four  types  of  peat  from  the 
Fraser  River  Delta  area.  The  peat  fractions  were 
characterized  with  respect  to  sulfur  forms  and 
response  to  acid  hydrolysis.  Total  S  content  of 
humic  acid  fractions  ranged  from  0.3  to  5.5%  on 
an  ash-free  basis,  with  69-83%  in  C-bonded  S  form. 
Nitrogen:sulfur  ratios  varied  between  0.64  and  5.9. 
The  highest  S  contents  and  lowest  N:S  ratios  were 
associated  with  peats  formed  under  the  influence 
of  brackish  water.  Similar  patterns  were  observed 
for  the  alkali-insoluble  residue  fractions.  Only 
small  proportions  of  S  (7.9-17.3%)  were  recovered 
in  soluble  form  from  the  peat  fractions  after  acid 
hydrolysis,  and  hydrolysis  was  accompanied  by  S 
losses  attributed  to  volatilization.  On  average,  4% 
of  the  initial  C-bonded  S  was  recoverable  in  that 


form  in  the  hydrolyzates,  whereas  46%  of  the 
initial  organic  sulfate  appeared  in  the  hydrolyzate 
in  sulfate  form.  The  low  recovery  of  S  in  hydroly- 
zates indicated  a  correspondingly  small  contribu- 
tion of  S-amino  acids  to  the  C-bonded  S  fi 
The  large  proportions  of  sulfur  and  carbon  resist- 
ant to  hydrolysis  indicated  a  rather  high  degree  of 
chemical  (and  perhaps  biological)  stability  (Au- 
thor's abstract) 
W90-03289 


EFFECTS  OF  CROPPING  ON  CARBOHY- 
DRATE CONTENT  AND  WATERSTABLE  AG- 
GREGATION OF  A  CLAY  SOIL. 

Agriculture  Canada,  Sainte-Foy  (Quebec).  Re- 
search Station. 

D.  A.  Angers,  and  G.  R.  Mehuys. 
Canadian  Journal  of  Soil  Science  CJSSAR    Vol 
69,  No.  2,  p  373-380,  May  1989.  2  fig,  3  tab,  27  ref. 

Descriptors:  *Crop  production,  *Soil-water-plant 
relationships,  »Soil  aggregates,  'Clays,  'Soil  chem- 
istry, *Carbohydrates,  Carbon,  Nitrogen,  Alfalfa, 
Barley,  Corn,  Fallowing,  Soil  organic  matter. 

In  a  previous  study,  the  mean  weight  diameter  of 
water-stable  aggregates  of  a  clay  soil  was  increased 
by  up  to  50%  after  two  growing  seasons  under 
barley  and  alfalfa  compared  to  fallow  or  corn.  The 
objective  of  the  present  study  was  to  determine 
whether  rapid  changes  in  water-stable  aggregation 
under  different  crops  were  related  to  changes  in 
soil  carbohydrate  content.  Compared  to  fallow  or 
corn,  cropping  to  barley  and  alfalfa  for  2  years  did 
not  affect  the  soil  C  and  N  contents  but  significant- 
ly increased  carbohydrate  content  by  up  to  25%. 
The  correlation  between  aggregate  mean  weight 
diameter  and  carbohydrate  content  suggested  that 
at  least  part  of  the  change  in  water-stable  aggrega- 
tion was  related  to  carbohydrates.  Treatment  of 
the  soil  with  sodium  periodate  prior  to  wet-sieving 
confirmed  the  partial  involvement  of  carbohy- 
drates in  the  stabilization  of  aggregates  by  crops. 
The  remainder  of  the  crop  effect  on  aggregation 
was  removed  by  sodium  tetraborate  which  sug- 
gests that  more-humified,  though  ill-defined,  or- 
ganic substances  were  also  involved.  (Author's  ab- 
stract) 
W90-03290 


DIFFUSION  OF  AMMONIUM  AND  NITRATE 
IONS  IN  FLOODED  SOIL  AND  NITROGEN 
USE  EFFICIENCY  OF  AN  IRRIGATED  RICE 
SYSTEM. 

Ministry  of  Food,  Agriculture  and  Co-operatives, 
Islamabad  (Pakistan). 
H.  Hanif. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  10,  p  1155-1172,  Oct 
1987.  1  tab,  16  ref. 

Descriptors:  'Diffusion,  'Flood  irrigation,  'Nitro- 
gen, 'Soil  chemistry,  'Soil-water-plant  relation- 
ships, 'Rice,  'Soil  properties,  'Ammonium,  'Ni- 
trates, Irrigation  effects,  Soil  water,  Fertilizers, 
Simulation. 

A  laboratory  study  was  used  to  simulate  the  pat- 
tern of  diffusion  of  ammonium  and  nitrate  ions  in 
flooded  soil.  Ammonium,  deep  incorporated  in  a 
submerged  irrigation  system,  diffused  upward  from 
the  anaerobic  to  the  aerobic  layer  where  biochemi- 
cal oxidation  nitrified  it  to  N02  and  N03.  These 
oxidized  N  species  diffused  downward  from  the 
aerobic  layer  to  the  anaerobic  layer  where  most  or 
at  least  part,  was  lost  as  gaseous  end  products. 
Three  crops  of  rice  were  grown  in  a  glasshouse 
experiment  to  estimate  N  use  efficiency  under  vari- 
ous combinations  of  irrigation  and  N  management 
practices.  Overall  N  use  efficiency  averaged  45%. 
Under  continuous  flooding,  almost  two-thirds  of 
the  applied  fertilizer  N  (64%  use  efficiency)  was 
recovered  by  the  rice  crop.  Under  alternate  flood- 
ing and  drying,  the  response  was  very  poor,  with 
only  about  one-fourth  (26%  use  efficiency)  of  the 
applied  fertilizer  N  being  recovered  by  the  crop. 
This  demonstrated  importance  of  the  proper  com- 
bination of  irrigation  and  fertilizer  management  in 
paddy  soils  to  maximize  N  utilization.  (Author's 
abstract) 
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W90-03293 


RELATIONSHIP  BETWEEN  WATER  SOLU- 
BLE AND  EXCHANGEABLE  SOIL  CATIONS 
FOR  ESTIMATING  PLANT  UPTAKE  AND 
LEACHING  POTENTIAL. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
A.  N.  Sharpley,  and  E.  J.  Kamprath. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  19,  No.  6,  p  739-753,  May  1988. 
5  fig,  2  tab,  13  ref. 

Descriptors:  'Cation  exchange,  'Leaching,  'Land 
disposal,  'Soil  horizons,  'Cations,  'Soil  chemistry, 
•Soil-water-plant  relationships,  Soil  analysis,  Calci- 
um, Magnesium,  Sodium,  Potassium,   Soil  types. 

The  relationship  between  water  soluble  and  ex- 
changeable cations  (Ca,  Mg,  Na,  and  K)  was  inves- 
tigated for  surface  horizons  of  195  soils  including 
many  taxonomic  categories  and  a  wide  range  in 
physical  and  chemical  properties  from  around  the 
world.  This  will  provide  information  on  exchange- 
able soil  cation  solubility  for  use  in  estimating  plant 
uptake  and  leaching  potential.  Amounts  of  water 
soluble  and  exchangeable  cations  were  not  consist- 
ently related  (correlation  of  0.50  for  Ca,  0.08  for 
Mg,  0.77  for  Na,  and  0.49  for  K).  High  correlations 
were  biased  by  high  water  soluble  and  exchange- 
able cation  levels  of  a  few  soils  that  had  3.8-fold 
and  2.5-fold  greater  mean  than  median  values.  The 
ratio  of  exchangeable  to  water  soluble  cations  was 
closely  related  to  cation  saturation  (correlation  of 
0.87  for  Ca,  0.95  for  Mg,  0.95  for  Na,  and  0.93  for 
K).  As  the  degree  of  saturation  of  the  exchange 
complex  by  a  certain  cation  increased,  solubility 
increased.  A  change  in  saturation  had  less  effect  on 
K  than  on  Na,  Mg,  and  Ca  solubility.  Only  ex- 
changeable soil  cations  (NH40Ac  extractable)  are 
routinely  measured  and  reported  in  soil  survey 
reports,  thus  water  soluble  levels  may  be  deter- 
mined from  cation  saturation.  This  will  allow  esti- 
mation of  the  amounts  of  cation  that  can  potential- 
ly move  in  solution  through  the  soil  or  be  taken  up 
by  plants.  Use  of  cation  saturation,  in  addition  to 
exchangeable  content,  will  better  characterize  soil 
cation  availability  by  representing  quantity,  intensi- 
ty, and  buffer  factors.  (Author's  abstract) 
W90-03297 


EFFECT  OF  TWO  SOIL  MOISTURE  LEVELS 
AND  WETTENG-DRYrNG  CYCLES  ON  MAN- 
GANESE RELEASE  IN  NACL-AMENDED 
SOILS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
R.  A.  Khattak,  and  W.  M.  Jarrell. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  20,  No.  1-2,  p  23-45,  Jan  1989.  4 
fig,  5  tab,  41  ref. 

Descriptors:  'Soil- water-plant  relationships,  'Wet- 
ting, 'Drying,  'Saline  soils,  'Soil  amendments, 
'Soil  water,  'Manganese,  'Sodium  chloride,  'Soil 
chemistry,  Soil  analysis,  Cations,  Calcium,  Sodium, 
Potassium. 

Effect  of  two  moisture  levels  (22.5  and  13.5%,  w/ 
w)  and  wetting-drying  cycles  on  manganese  solu- 
bility was  studied  in  NaCl-amended  soil.  During  6 
days  incubation,  higher  moisture  level  released  40- 
fold  more  water-soluble  Mn  and  60-fold  more 
NH40Ac-exhangeable-Mn  in  non-salinized  soil.  In 
NaCl-treated  soil,  50  to  over  200%  greater  soluble 
and  exchangeable  Mn  was  recovered  from  samples 
incubated  at  22.5%,  compared  to  13.5%  water 
levels.  Wetting-drying  cycles  significantly  de- 
creased water-soluble  Mn,  which  accounted  for  50 
to  60%  increases  in  the  exchangeable  Mn.  Since 
other  non-oxidizing/reducing  cations  (Ca,  Mg,  Na, 
K)  also  demonstrated  similar  behavior,  it  is  pro- 
posed that  in  addition  to  oxidation  upon  drying 
and  reduction  upon  wetting,  the  increases  in  ex- 
changeable Mn  and  simultaneous  decreases  in  solu- 
ble Mn  concentration  are  due  to  sorption  process- 
es. These  results  suggest  that  under  field  condi- 
tions, the  insolubility  of  Mn  due  to  continued  wet- 
ting-drying cycles  may  eventually  lead  to  Mn  defi- 
ciency in  soils  low  in  Mn.  (Author's  abstract) 
W90-03302 


WATER  RELATIONS  OF  GRAPEFRUIT 
TREES  IN  RESPONSE  TO  DRIP,  MICROS- 
PRINKLER,  AND  OVERHEAD  SPRINKLER 
IRRIGATION. 

Citrus    Research    and    Education    Center,    Lake 

Alfred,  FL. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03319 


ORCHARD   SODL   MANAGEMENT   SYSTEMS 
INFLUENCE  RAINFALL  INFILTRATION. 

Appalachian   Fruit   Research   Station,   Kearneys- 

ville,  WV. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03360 


COMPARISON  OF  THE  AVAILABLE-WATER 
CAPACITIES  OF  PATUMAHOE  CLAY  LOAM 
UNDER  PASTURE  AND  CULTIVATION. 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

M.  W.  Gradwell. 

New   Zealand  Journal  of  Agricultural   Research 

NEZFA7,  Vol.  30,  No.  3,  p  367-372,  1987.  6  tab, 

16  ref. 

Descriptors:  'Soil- water-plant  relationships, 
•Moisture  tension,  'Soil  water  potential,  'Clays, 
'Loam,  'Pastures,  Soil  water,  Horticulture,  Top- 
soil,  Organic  carbon,  Cultivated  lands. 

The  amount  of  water  that  topsoils  of  the  Patuma- 
hoe  clay  loam  can  retain  at  tensions  between  0.2 
and  15.0  bars  (available-water  capacity)  has  been 
determined  for  four  sites  under  pasture  and  eleven 
sites  in  market  gardens.  The  mean  available-water 
capacity  of  the  2-12  cm  depth  was  18%  of  soil 
volume  under  pasture  and  1 1  %  in  gardens;  for  the 
12-22  cm  depth  the  mean  available- water  capacity 
was  10%  under  pasture  and  12%  in  gardens.  The 
difference  between  pasture  and  gardens  was  highly 
significant  for  the  upper  topsoil  but  not  significant 
for  the  lower  topsoil;  the  available-water  capacity 
varied  significantly  with  depth  under  pasture  but 
not  gardens.  The  large  available-water  capacities 
near  the  surface  under  pasture  derived  from  excep- 
tionally high  values  of  field  capacity  which  may 
have  been  related  to  high  contents  of  organic 
carbon  in  the  soil.  Any  advantage  of  the  pasture 
over  the  cultivated  sites  in  the  water-supplying 
power  of  the  topsoil  as  a  whole  was  of  doubtful 
significance.  (Author's  abstract) 
W90-03374 


LAND  PREPARATION  REQUIREMENTS  FOR 
RAINFED  RICE  AS  AFFECTED  BY  CLIMATIC 
WATER  BALANCE  AND  TDLLAGE  PROPER- 
TIES OF  LOWLAND  SOILS. 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03380 


WATER  MOVEMENT  AND  MACROPORO- 
SITY  OF  AN  AUSTRALIAN  ALFISOL  UNDER 
DIFFERENT  TILLAGE  AND  PASTURE  CON- 
DITIONS. 

New  South  Wales  Dept.  of  Agriculture,  Rydal- 
mere  (Australia).  Biological  and  Chemical  Re- 
search Inst. 

K.  Y.  Chan,  and  J.  A.  Mead. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  14,  No. 
4,  p  301-310,  Sep  1989.  5  fig,  1  tab,  12  ref. 

Descriptors:  'Agricultural  runoff,  'Cultivation, 
•Rainfall  infiltration,  'Pastures,  'Soil  porosity, 
Conventional  tillage,  Australia,  Tillage,  Rainfall 
simulators,  Soil  solution,  Leaching,  Tracers,  Poros- 
ity. 

We  assessed  the  effect  of  different  tillage  practices 
(i.e.  conventional  tillage  and  direct  drilling)  and 
pasture  conditions  on  the  infiltration  and  distribu- 
tion of  infiltrated  rain  water  in  an  Australian  Alfiso 
was  studied.  Bromide  was  used  as  a  tracer  for  the 
infiltrated  rain  under  simulated  rainfall  conditions. 
The  different  infiltration  patterns  were  then  related 
to  the  macroporosity  of  the  soils.  A  25-year-old 
permanent  pasture  had  the  highest  density  (number 
per  acre)  of  macropores  and  percentages  of  trans- 


Water  In  Soils — Group  2G 

mitting  macropores.  A  9-year-old  pasture  phase  in 
a  pasture/crop  rotation  did  not  fully  restore  the 
macroporosity  of  the  soil.  Conventional  cultivation 
by  scarifying  to  0.1  m  for  4  years  significantly 
reduced  macropore  density  as  well  as  continuity 
when  compared  with  the  pasture  soil.  The  reduced 
macroporosity  led  to  increased  run-off  by  reducing 
preferential  flow  and  altered  the  pathway  of  infil- 
trated water  movement.  As  a  consequence,  the 
increase  in  water  content  below  0. 1  m  in  the  culti- 
vated soil  was  predominantly  from  downward  dis- 
placement of  original  soil  solution,  resulting  in 
more  leaching.  The  infiltrated  rain  water  largely 
remained  on  the  surface  0.1 -m  layer.  In  contrast, 
macroporosity  found  under  direct  drilling  was 
similar  to  that  of  the  pasture  soil.  (Author's  ab- 
stract) 
W90-03382 


DEPLETION  AND  MOVEMENT  OF  WATER 
BENEATH  CEREAL  CROPS  GROWN  ON  A 
SHALLOW  SOIL  OVERLYING  CHALK. 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
P.  J.  Gregory. 

Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 
513-523,  September  1989.  5  fig,  5  tab,  18  ref. 

Descriptors:  'Cereal  crops,  'Soil  water,  'Soil 
water  potential,  'Chalk,  'Soil-water-plant  relation- 
ships, 'Plant  growth,  Water  potentials,  Water  use, 
Root  zone. 

Changes  in  water  storage  and  gradients  of  water 
potential  were  measured  beneath  cereal  crops 
grown  on  Andover  soil  series  for  three  seasons. 
The  measurements  showed  that  depletion  of  water 
from  the  soil  (0-0.3  m)  was  20-29%  of  the  total 
profile  depletion  and  that  from  the  chalk/soil  and 
chalk  layers  was  71-80%.  Rain  showers  rewet  the 
soil  so  that  depletion  from  the  non-soil  layers  con- 
tributed about  35%  of  the  total  water  use  despite 
containing  only  12%  of  the  roots.  Water  in  the 
chalk/soil  and  chalk  layers  was  held  at  matric 
potentials  between  -200  and  -800  kPa  and  gradients 
of  hydraulic  potential  indicated  upward  movement 
from  depths  of  almost  3  m.  Comparisons  of  meas- 
ured water  depletion  beneath  the  root  zone  with 
estimates  of  upward  movement  to  the  rooting  zone 
indicate  that  substantial  upward  movement  is  pos- 
sible, although  the  estimates  were  generally  larger 
than  the  measured  depletion.  The  estimated  contri- 
bution of  the  water  moved  to  the  root  zone  for 
shoot  dry  matter  production  was  8%  and  22%  for 
winter  and  spring  cereals,  respectively.  (Author's 
abstract) 
W90-03407 


SIMPLE       PREDICTIVE      APPROACH       TO 
SOLUTE  TRANSPORT  IN  LAYERED  SOILS. 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03408 


USABLE    MECHANISTIC    MODEL    OF    NI- 
TRATE LEACHING:  I.  THE  MODEL. 

Imperial  Chemical  Industries  Ltd.,  Bracknell  (Eng- 
land). Plant  Protection  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03409 


USABLE    MECHANISTIC    MODEL    OF    NI- 
TRATE LEACHING:  II.  APPLICATION. 

Imperial  Chemical  Industries  Ltd.,  Bracknell  (Eng- 
land). Plant  Protection  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03410 


MEASURING  UNSATURATED  SORPTIVITY 
AND  HYDRAULIC  CONDUCTIVITY  USING 
MULTIPLE  DISC  PERMEAMETERS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Soils. 
K.  R.  J.  Smettem,  and  B.  E.  Clothier. 
Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 
563-568,  September  1989.  3  fig,  2  tab,  16  ref. 
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Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 


c 
a 


Descriptors:  *Soil  physics,  *Soil  water,  'Hydrauiic 
conductivity,   'Sorption,   *Permeameters,   'Loam. 

A  new  field  method  was  developed  for  obtaining, 
with  minimal  disturbance,  the  unsaturated  hydrau- 
lic conductivity  and  sorptivity  from  unconfined 
disc  permeameter  measurements.  Conventionally, 
the  sorptivity  is  obtained  from  the  initial  square- 
root-of-time  behavior  of  discharge  from  the  disc 
permeameter.  In  some  cases  this  can  be  difficult  to 
measure,  in  part  because  multi-dimensional  flows 
approach  quasi-steady  state  very  rapidly.  As  an 
alternative  the  ponded  twin-ring  method  was  ex- 
tended to  unsaturated  discs  of  several  radii.  This 
method  has  the  advantage  that  only  long-time, 
quasi-steady  discharges  are  needed  to  obtain  hy- 
draulic conductivity  and  sorptivity.  The  two  meth- 
ods were  tested  using  data  obtained  for  a  fine 
sandy  loam  at  a  supply  potential  of  -35  mm,  and 
agreement  was  good.  (Author's  abstract) 
W90-03411 


CATION  TYPE  AND  IONIC  STRENGTH  EF- 
FECTS ON  THE  SOLUTION  COMPOSITION 
OF  AN  ACIDIC  SUBSOIL. 

Department  of  Agriculture  and  Water  Supply,  Pie- 

termaritzburg  (South  Africa).  Natal  Region. 

A.  D.  Manson,  and  M.  V.  Fey. 

Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 

577-583,  September  1989.  5  fig,  1  tab,  17  ref. 

Descriptors:  *Soil  solution,  *Soil  chemistry,  ♦Sub- 
soil, *Aluminum,  'Acidic  soils,  "Cations,  'Salts, 
Sodium,  Potassium,  Magnesium,  Calcium,  Silica, 
Gibbsite,  Kaolinite,  Hydrogen  ion  concentration, 
Fertilizers. 

Sodium,  potassium,  magnesium  and  calcium  chlo- 
ride solutions  of  four  concentrations  (0.4,  1.0,  4.0, 
10.0  meq/cu  dm)  and  distilled  water  were  equili- 
brated with  the  highly  weathered,  acidic  subsoil  of 
a  Plinthic  Paleudult  from  Natal  at  a  soil.solution 
ratio  2.2:1,  then  separated  by  centrifugation  with 
an  immiscible  liquid  and  analyzed  for  inorganic 
solutes.  With  each  salt,  increasing  ionic  strength 
resulted  in  lower  solution  pH  (the  maximum  pH 
was  4.95  in  the  distilled  water  equilibration)  and 
higher  aluminum  concentration  and  activity.  These 
effects  were  much  less  marked  for  sodium  (maxi- 
mum delta  pH  of  0.47)  than  for  the  other  cations 
(maximum  delta  pH  of  0.83)  and  both  the  concen- 
tration and  activity  of  aluminum  were  correspond- 
ingly lower  (by  10-fold  at  the  highest  chloride 
concentration)  in  the  sodium  solutions.  Irrespec- 
tive of  the  nature  or  concentration  of  the  electro- 
lyte added,  pH  and  the  activities  of  Al(3  +  )  and 
silica  in  solution  were  consistently  interrelated  in  a 
way  which  suggests  that  equilibrium  with  the 
gibbsite  and  poorly  crystalline  kaolinite  in  this  soil 
had  been  closely  approached.  The  results  provide  a 
basis  for  anticipating  the  effect  of  infiltrating  solu- 
tions of  fertilizer  salts  on  subsoil  acidity  and  sug- 
gest that  a  beneficial  effect  may  accrue  from  the 
presence  of  sodium  in  the  cation  suite  of  acid  soils. 
(Author's  abstract) 
W90-03412 


EFFECTS  OF  LIME  APPLICATIONS  TO 
PARTS  OF  AN  UPLAND  CATCHMENT  ON 
SOIL  PROPERTIES  AND  THE  CHEMISTRY 
OF  DRAINAGE  WATERS. 

University  Coll.  of  Wales,  Aberystwyth.  Soil  Sci- 
ence Unit. 

W.  A.  Adams,  and  G.  M.  Evans. 
Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 
585-597,   September   1989.    1   fig,    10  tab,  23  ref. 

Descriptors:  'Soil  chemistry,  *Lime,  'Catchment 
areas,  'Drainage  water,  'Soil  amendments, 
•Liming,  'Water  chemistry,  'Cations,  'Anions, 
•Acidic  soils,  Hydrogen  ion  concentration,  Alumi- 
num, Calcium,  Leachates,  Wales. 

The  liming  of  soils  in  the  lower  part  of  an  upland 
catchment  had  a  major  effect  on  both  soil  proper- 
ties and  the  chemistry  of  drainage  waters.  Ex- 
changeable Al  was  closely  correlated  with  soil  pH 
and  showed  a  very  steep  rise  from  2.6-4.8  meq/L 
over  the  pH  range  5.5-4.5.  As  streams  flowed  from 
unimproved  through  improved  land  there  was  an 
increase  in  pH  and  the  concentration  of  all  major 


anions  and  basic  cations.  The  greatest  increase  was 
in  Ca  (approximately  3.5-fold).  The  concentrations 
of  all  dissolved  Al  species  decreased,  with  inorgan- 
ic monomeric  Al  falling  to  near  zero.  Leachates 
were  examined  from  soils  representative  of  the 
most  acidic  and  the  least  acidic.  Calcium  concen- 
trations differed  by  almost  tenfold.  Al  was  present 
in  leachates  from  the  limed  soil,  but  most  was 
unreactive  and  none  was  inorganic  monomeric. 
Most  of  the  Al  leached  from  the  acid  soil  was 
monomeric.  A  model  of  soil  acidification  is  pro- 
posed in  which  soil  Ca  is  depleted  at  a  rate  of  8% 
of  the  exchangeable  Ca/yr.  The  model  predicts 
that  liming  a  soil  to  neutrality  would  be  likely  to 
influence  drainage  water  chemistry  for  30-40  years 
and  that  the  most  acidic  soils  of  the  catchment 
show  no  net  loss  of  Ca  to  drainage.  (Author's 
abstract) 
W90-03413 


DETERMINATIONS  OF  UNSATURATED  HY- 
DRAULIC CONDUCTIVITY  FOR  CANDLER 
SAND. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
R.  A.  T.  Kablan,  R.  S.  Mansell,  S.  A.  Bloom,  and 
L.  C.  Hammond. 

Soil  Science  SOSCAK,  Vol.  148,  No.  3,  p  155-164, 
September  1989.  8  fig,  4  tab,  29  ref. 

Descriptors:  'Soil  water,  'Soil  physics,  'Sand, 
'Hydraulic  conductivity,  'Mathematical  models, 
Interstitial  water. 

Using  an  instantaneous  profile  (IP)  method,  in  situ 
distributions  of  volumetric  water  content, 
theta(z,t),  and  water  suction  head,  h(z,t),  were 
generated  in  two  field  profiles  of  Candler  sand 
during  a  cycle  of  soil-water  redistribution.  With 
these  data,  hydraulic  conductivity,  K,  values  were 
calculated  over  the  narrow  suction  head  range 
0<h<80  cm  of  water.  Field-determined  values  for 
saturated  hydraulic  conductivity  exceeded  100 
cm/h  for  this  very  course-textured  soil.  Values  of 
K  determined  by  the  IP  method  were  used  to 
evaluate  two  methods  commonly  used  to  predict 
unsaturated  hydraulic  conductivity.  The  two  meth- 
ods utilized  field-determined  soil-water  characteris- 
tic curves,  theta(h),  experimentally  determined 
values  of  saturated  hydraulic  conductivity,  and 
Poiseuille's  equation  for  flow  in  cylindrical  soil 
pores  to  calculate  unsaturated  hydraulic  conduc- 
tivity. For  values  of  theta  >0.10  cu  cm/cu  cm  and 
h  <  40  cm  of  water,  K  values  predicted  by  each  of 
the  methods  agreed  well  with  values  determined  in 
situ  by  the  IP  method.  However,  for  lower  water 
contents  (i.e.,  theta  <0.10  cu  cm/cu  cm),  values  of 
K  determined  by  both  predictive  methods  overesti- 
mated those  obtained  by  the  IP  method.  (Author's 
abstract) 
W90-03414 


FIRST  INTEGRALS  OF  THE  INFILTRATION 
EQUATION:  2.  NONLINEAR  CONDUCTIVITY. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
W.  L.  Hogarth,  J.-Y.  Parlange,  and  R.  D. 
Braddock. 

Soil  Science  SOSCAK,  Vol.  148,  No.  3,  p  165-171, 
September  1989.  2  fig,  3  tab,  10  ref,  append.  Aus- 
tralian Research  Grant  Scheme  Award  F8516177I. 

Descriptors:  'Soil  water,  'Soil  physics,  'Infiltra- 
tion, 'Hydraulic  conductivity,  'Diffusivity,  Math- 
ematical equations,  Soil  properties,  Boundary  con- 
ditions. 

The  infiltration  equation  with  a  time-dependent 
surface  flux  was  solved  numerically  for  nonlinear 
conductivities,  using  first-integral  and  shooting 
techniques.  The  diffusivity  and  conductivity  were 
both  taken  as  power  laws.  The  relative  accuracy  of 
the  numerical  technique  were  obtained  by  compar- 
ison with  the  case  of  linear  conductivity,  where  an 
exact  analytical  solution  exists.  An  approximate 
analytical  result  was  compared  with  the  solution 
for  nonlinear  conductivities  from  the  shooting 
technique.  The  approximate  analytical  result  was 
an  excellent  approximation  to  the  exact  numerical 
solution.  It  is  suggested  that  the  solution  obtained 
can  be  used  to  validate  the  numerical  solution  of 
Richard's  equation  for  arbitrary  soil  properties  and 
arbitrary  boundary  conditions.  (Author's  abstract) 


W90-03415 


RAPID  AND  NUMERICALLY  STABLE  SIMU- 
LATION OF  ONE-DIMENSIONAL,  TRAN- 
SIENT WATER  FLOW  IN  UNSATURATED, 
LAYERED  SOILS. 

Aalborg  Universitetscenter  (Denmark).  Dept.  of 
Civil  Engineering. 

P.  Moldrup,  D.  E.  Rolston,  and  J.  A.  Hansen. 
Soil  Science  SOSCAK,  Vol.  148,  No.  3,  p  219-226 
September  1989.  7  fig,  7  ref. 

Descriptors:  'Soil  water,  'Soil  physics,  'Soil 
water  potential,  'Hydraulic  conductivity,  'Model 
studies,  Computer  models,  Simulation,  Unsaturated 
flow,  Soil  properties. 

A  rapid  numerical  solution  for  vertical,  transient 
flow  of  water  in  unsaturated  soil  was  developed. 
The  model  is  labeled  the  moving  mean  slope  model 
(MMS  model),  because  it  uses  the  slope  of  the 
natural  log  of  the  hydraulic  conductivity  versus 
soil-water  potential  curve  as  a  dynamic  parameter. 
The  MMS  model  was  developed  from  a  model  for 
flow  in  homogeneous,  relatively  wet  soils  present- 
ed by  Wind  and  van  Doorne.  The  model  can 
simulate  transient  flow  in  homogeneous  and  heter- 
ogeneous soils  correctly  for  any  range  of  soil- 
water  content.  This  has  been  validated  against 
semianalytical  solutions  and  solutions  obtained 
with  traditional  finite-difference  and  finite-element 
models.  A  Courant  number  analysis  method  can  be 
used  to  make  direct  comparisons  of  criteria  for 
avoiding  numerical  errors  for  the  MMS  model 
compared  with  traditional  finite-difference  models. 
For  coarse-textured  soils,  the  MMS  model  uses 
about  the  same  computer  time  as  the  traditional 
finite-difference  and  finite-element  models.  For  soil 
ranging  from  fine-textured  to  medium-textured,  the 
MMS  model  is  one  to  several  orders  of  magnitude 
faster  than  the  traditional  numerical  models.  (Au- 
thor's abstract) 
W90-03416 


DOWNSLOPE  MOVEMENT  OF  CHLORSUL- 
FURON  AFTER  CONVENTIONAL  AND  OVER- 
SNOW  APPLICATIONS  TO  WINTER  WHEAT. 

Utah  State  Univ.,  Logan.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03417 


IMPROVED  FIELD  PROBES  FOR  SOIL 
WATER  CONTENT  AND  ELECTRICAL  CON- 
DUCTIVITY MEASUREMENT  USING  TIME 
DOMAIN  REFLECTOMETRY. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-03423 


METABOLISMS  OF  14C-CARBARYL  AND  14C- 
1-NAPHTHOL  IN  MOIST  AND  FLOODED 
SOILS. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Nuclear  Agriculture  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03444 


MODELLING  WATER-TABLE  MOVEMENT  IN 
FLAT  LOW-LYING  LANDS. 

Silsoe  Coll.  (England). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03499 


INFILTRATION  AT  THE  TAI  RAIN  FOREST 
(IVORY  COAST):  MEASUREMENTS  AND 
MODELLING. 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Physical  Geography. 

A.  Wierda,  A.  W.  L.  Veen,  and  R.  W.  A.  Hutjes. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

371-382,  October-December  1989.  6  fig,  1,  tab,  35 

ref. 
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WATER  CYCLE— Field  2 


Descriptors:  'Rainfall  infiltration,  *Rain  forests, 
•Tropical  regions,  *Model  studies,  *Ivory  Coast, 
•Forest  hydrology,  'Infiltration  rate,  Soil  water, 
Storage  capacity,  Soil  porosity,  Mein-Larson 
model.  Rainfall  intensity.  Overland  flow,  Infiltro- 
meters. 

Infiltration  experiments  have  been  performed  at 
three  sites  along  a  well-known  catena  under  virgin 
tropical  rain  forest  using  a  portable  sprinkling  infil- 
trometer.  Experimentally  determined  infiltration 
curves  are  presented.  Infiltration  curves  were  also 
simulated  on  the  basis  of  the  Mein-Larson  equa- 
tion. The  parameters  for  this  model  have  been 
obtained  from  the  infiltration  curves  (saturated 
conductivity)  and  simple  soil  moisture  determina- 
tions (fillable  porosity).  The  agreement  between 
experimentally  determined  and  modelled  infiltra- 
tion was  reasonable,  provided  (a)  saturated  con- 
ductivity as  derived  from  the  experimental  data  is 
corrected,  (b)  a  storage  parameter,  also  derived 
from  the  experimental  data,  is  added  to  the  Mein- 
Larson  model,  and  (c)  the  decline  in  soil  porosity 
with  depth  is  either  small  or  occurs  abruptly  at 
shallow  depth.  Comparison  of  observed  infiltration 
rates  with  rainfall  intensity  shows  that  Horton 
Overland  Flow  has  to  occur  naturally  at  least  on 
the  middle  and  lower  section  of  the  catena.  Despite 
the  fact  that  most  parameters  can  be  estimated  in 
principle  from  basic  soil  data,  it  is  advisable  to 
obtain  sprinkling  infiltrometer  field  measurements, 
because  of  soil  variability  due  to  dynamic  surface 
conditions,  macroporosity,  air  entrapment,  and  ir- 
regularity of  the  wetting  front.  (Author's  abstract) 
W90-03505 


CHANGES  IN  PHYSICAL  PROPERTIES  OF 
YOUNG  AND  OLD  VOLCANIC  SURFACE 
SOILS  IN  COSTA  RICA  AFTER  CLEARING  OF 
TROPICAL  RAIN  FOREST. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-03506 


USE  OF  SEWAGE  SLUDGE  AS  SOIL  AMEND- 
MENT: EFFECT  ON  YIELD  OF  FORAGE  AND 
SODL  CHEMICAL  PROPERTIES. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Agronomy 

and  Soils. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-03547 


2H.  Lakes 


HISTORICAL  RECONSTRUCTIONS  AND 
FUTURE  FORECASTS  OF  REGIONAL  SUR- 
FACE WATER  ACIDIFICATION  IN  SOUTH- 
ERNMOST NORWAY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02589 


TOXIC  SIGNIFICANCE  OF  PLANAR  ARO- 
MATIC COMPOUNDS  IN  BALTIC  ECOSYS- 
TEM: NEW  STUDIES  ON  EXTREMELY  TOXIC 
COPLANAR  PCBS. 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02614 


ROLE  OF  SEDIMENTS  IN  THE  DISTRIBU- 
TION OF  UCA  PUGILATOR  (BOSO  AND  UCA 
PUGNAX  (SMITH)  (CRUSTACEA,  BRA- 
CHYURA)  IN  A  SALT  MARSH  OF  CAPE  COD. 

Universidad  Austral  de  Chile,  Valdivia.  Inst,  de 

Zoologia. 

E.  Jaramillo,  and  K.  Lunecke. 

Meeresforschung  MEERDW,  Vol.  32,  No.  1,  p  46- 

52,  August  1988.  3  fig,  11  ref. 

Descriptors:  'Sediments,  'Crustaceans,  'Distribu- 
tion patterns,  'Salt  marshes,  'Ecology,  Mud,  Cape 
Cod,  Massachusetts,  Organic  matter. 

The  distribution  of  the  fiddler  crabs  Uca  pugilator 
(Bosc)  and  Uca  pugnax  (Smith)  in  relation  to  the 


quality  of  the  sediments  was  analyzed  in  the  Great 
Sippesiddett  Marsh,  Cape  Cod,  Massachusetts.  The 
study  involved  a  survey  of  crab  distribution  along 
a  transect  of  150  meters,  together  with  the  labora- 
tory and  field  experiments  dealing  with  substrate 
burrowing  preference.  U.  pugilator  was  found 
along  most  of  the  transect  with  exception  of  sta- 
tions with  greater  than  15%  of  mud.  U.  pugnax 
was  restricted  to  sediments  with  high  percentages 
of  mud,  organic  matter  and  plant  cover.  Laborato- 
ry substratum  preference  experiments  showed  that 
U.  pugilator  dug  in  sandy  and  muddy  sediments, 
but  mostly  in  sand.  U.  pugnax  made  burrows 
almost  exclusively  in  muddy  sediments.  Field  sub- 
stratum preference  experiments  (reciprocal  trans- 
plants of  sediments)  generally  agreed  with  the  lab- 
oratory results.  U.  pugilator  dug  in  both  kinds  of 
substrate  in  the  sandy  area,  but  only  in  the  sandy 
squares  in  the  muddy  area.  U.  pugnax  made  bur- 
rows only  in  the  muddy  squares,  regardless  of  the 
area.  The  quality  of  the  sediments  play  a  more 
significant  role  in  the  distribution  of  U.  pugnax 
than  in  U.  pugilator.  For  U.  pugilator,  factors 
other  than  quality  of  substratum  may  be  involved 
in  its  present  pattern  of  distribution.  (Author's  ab- 
stract) 
W90-02645 


RULE-BASED  ECOLOGICAL  MODEL  FOR 
THE  MANAGEMENT  OF  AN  ESTUARINE 
LAKE. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Dept.  of  Computational  and  Ap- 
plied Mathematics. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-02656 


VERIFICATION  OF  THE  MATHEMATICAL 
MODEL  OF  NITROGEN  CIRCULATION  WITH 
AND  WITHOUT  LIGHT  ACCESS. 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02657 


MEIOBENTHIC  NAIDID  AND  AEOLOSOMA- 
TID  OLIGOCHAETES  FROM  THE  PROFUN- 
DAL  ZONE,  AND  RELATIONS  OF  SPECIES 
TO  EUTROPHICATION. 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Biology. 
J.  Sarkka. 

Hydrobiologia  HYDRB8,  Vol  180,  p  185-190, 
August  15,  1989.  2  fig,  2  tab,  11  ref. 

Descriptors:  'Limnology,  'Water  pollution  effects, 
'Oligochaetes,  'Eutrophication,  Aquatic  animals, 
Eutrophic  lakes,  Spatial  distribution,  Lake  Pai- 
janne,  Finland,  Eutrophic  lakes,  Spatial  distribu- 
tion. 

Oligochaetes  were  sampled  using  meiobenthos 
methods  from  depths  of  between  20  and  94  meters 
in  Lake  Paijanne,  Finland  in  1986.  Individuals  be- 
longing to  several  species  of  the  Naididae  and 
Aeolosomatidae,  which  are  generally  considered 
to  include  mainly  littoral  or  lotic  species,  were 
found  more  or  less  regularly  at  these  profundal 
depths.  The  naidid  species  Chaetogaster  langi  and 
Amphichaeta  laydigii  were  more  abundant  in  the 
deepest  areas  than  at  20  meters.  Species  also  ap- 
peared to  react  differently  to  water  quality.  The 
naidid  species  Chaetogaster  langi  and  the  aeoloso- 
matid  species  Aeolosoma  quaternarium,  A.  hampri- 
chi  and  Rheomorpha  neiswestnovae  were  most 
abundant  on  average  at  oligotrophic,  unpolluted 
stations,  naidid  species  Amphicheta  leydigii,  Spe- 
caria  josinae  and  Vejdovskyella  comata  were  more 
abundant  at  eutrophic  stations  and  Dero  digitata 
was  more  abundant  in  organically  loaded  areas. 
The  observations  of  Amphichaeta  leydigii,  Chaeto- 
gaster setosus  and  Rheomorpha  neiswestnovae 
were  new  for  Finland.  (Author's  abstract) 
W90-02663 


INFLUENCE  OF  TREE  CANOPIES  ON  THE 
QUANITITY  OF  WATER  AND  AMOUNT  OF 
CHEMICAL  ELEMENTS  REACHING  THE 
PEAT  SURFACE  OF  A  BASIN  MIRE  IN  THE 
MIDLANDS  OF  ENGLAND. 


Lakes — Group  2H 

Nottingham    Univ.   (England).   Dept.   of  Botany. 
A.  Ahmad-Shah,  and  J.  O.  Rieley. 
Journal  of  Ecology  JECOAB,  Vol.  77,  No.  2,  p 
357-370,  June  1989.  5  fig,  5  tab,  36  ref. 

Descriptors:  'Wetlands,  'Water  chemistry,  'Nutri- 
ents, 'Limnology,  'Canopy,  'Forest  watersheds, 
'Trees,  'Pine  trees,  'Fens,  'Throughfall,  Rainfall, 
Sodium,  Potassium,  Peat  soils,  Nutrients,  Sulfates, 
Calcium,  Magnesium,  Ammonium,  Sulfur  com- 
pounds, Chlorides. 

The  influence  of  three  different  tree  canopies  on 
the  quantity  and  chemical  composition  of  rainfall 
was  studied  at  a  small  forested  basin  mire  for  two 
years.  Percentage  throughfall  of  incident  precipita- 
tion under  pine,  fen  and  mixed  broadleaved  wood- 
lands was  68%,  79%,  and  80%,  respectively. 
Marked  variation  was  also  observed  over  time. 
Substantial  quantities  of  plant  nutrient  elements 
reach  the  mire  surface  in  rainfall  which  is  supple- 
mented in  passing  through  the  tree  layer.  The 
order  of  increase  in  total  chemical  complement  of 
throughfall  is:  pine  woodland  >  fen  woodland  > 
mixed  woodland.  Comparison  is  made  with  rainfall 
and  throughfall  data  collected  at  other  forest  sites 
in  Britain  and  elsewhere.  The  ways  in  which  vege- 
tation canopies  may  change  the  chemical  content 
of  rainfall  are  discussed  and  the  external  sources  of 
nutrient  enrichment  to  rainfall  are  considered.  Of 
the  ions  studied,  those  which  show  greatest  in- 
crease in  passing  through  the  tree  canopies  are 
sodium,  potassium,  calcium,  magnesium,  ammoni- 
um, sulphate  and  chloride.  The  highest  input 
occurs  during  the  winter  months  when  rainfall  is 
maximal.  (Author's  abstract) 
W90-02668 


MACRO-  AND  MICROALGAL  PRODUCTION 
WITHIN  A  NITELLA  OPACA  BED  IN  LAKE 
THINGVALLAVATN,  ICELAND. 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

T.  Kairesalo,  G.  S.  Jonsson,  K.  Gunnarsson,  and  P. 
M.  Jonasson. 

Journal  of  Ecology  JECOAB,  Vol.  77,  No.  2,  p 
332-342,  June  1989.  7  tab,  30  ref. 

Descriptors:  'Algae,  'Biomass,  'Limnology, 
'Aquatic  plants,  'Primary  productivity,  Lake 
Thingvallevatn,  Iceland,  Seasonal  distribution. 

Nitella  opaca  forms  a  dense  bed  at  a  depth  of  10-18 
meters  in  Lake  Thingvallavatn,  Iceland.  In  1985 
Nitella  started  to  grow  in  early  May  and  achieved 
maximum  height  (70-80  cm)  and  biomass  (up  to  170 
gm  dry  weight/  sq  m,  or  about  50  gm  C/sq  m)  in 
October.  During  November  and  December  the 
macroalgae  collapsed  and  many  of  the  thalli 
became  detached.  During  May-September  the  av- 
erage Nitella  biomass  accumulation,  calculated 
from  successive  harvesting,  was  153  +/-10  (S.E.) 
mg  C/sq  m/d  at  a  depth  of  10-16  meters.  This 
figure  was  consistent  with  net  production  calculat- 
ed from  short-term  (0.5-3  hr)  measurements  of  C- 
14  fixation  under  both  laboratory  and  field  condi- 
tions. However,  measurements  of  02  exchange 
yielded  distinctly  higher  community  production 
rates  than  did  the  C-14  method,  possibly  due  to  the 
recycling  of  C(14)02.  Field  measurements  of  C-14 
fixation  in  56  L  of  112  L  acrylic  plastic  chambers 
showed  that  during  July-September,  40-78%  of  the 
total  primary  production  of  the  Nitella  community 
was  attributable  to  epiphytic  (+  epipelic)  and 
planktonic  microalgae  (mainly  diatoms).  Microal- 
gal  production  would  seem  to  be  sufficient  to 
sustain  the  rich  benthic  fauna  (especially  the  larvae 
of  Chironomus  islandicus)  living  among  the  Nitella 
thalli.  (Author's  abstract) 
W90-02669 


ABOVE-GROUND  NUTRIENT  TURNOVER 
AND  NET  PRIMARY  PRODUCTION  OF  AN 
EVERGREEN  AND  A  DECIDUOUS  SPECIES 
IN  A  HEATHLAND  ECOSYSTEM. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

R.  Aerts,  and  F.  Berendse. 

Journal  of  Ecology  JECOAB,  Vol.  77,  No.  2,  p 

343-356,  June  1989.  7  fig,  7  tab,  21  ref. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


c 


Descriptors:  'Wetlands,  'Nutrients,  'Primary  pro- 
ductivity, Deciduous  trees,  Leaves,  Litter,  Grasses. 

Above-ground  nutrient  turnover  and  primary  pro- 
duction (NPP)  in  adjacent  wet  heathland  commu- 
nities dominated  by  the  evergreen  dwarfshrub 
Erica  tetralix  and  the  deciduous  perennial  grass 
Molinia  caerulea  were  studied  for  two  year  in  The 
Netherlands.  The  evergreen  was  able  to  achieve  a 
high  NPP  in  early  spring  (March-May),  which 
accounted  for  28%  of  total  annual  NPP.  There 
was  no  NPP  in  winter  (October-March).  Second- 
ary thickness  growth  accounted  for  31-49%  of 
NPP  in  the  evergreen.  The  growing  season  of  the 
deciduous  species  lasted  from  April  until  Septem- 
ber. The  above-ground  NPP  was  2.1-2.6  times 
higher  than  that  of  the  evergreen.  Leaf  litter  pro- 
duction by  the  evergreen  only  occurred  during  the 
summer.  Leaf  litter  production  of  Molinia  oc- 
curred in  autumn.  Life  expectancy  of  the  leaves 
was  three  times  as  high  in  the  evergreen  compared 
with  the  deciduous  species.  The  evergreen  reduced 
nutrient  losses  mainly  by  leaf  longevity,  a  relative- 
ly low  allocation  of  nutrients  to  the  leaves  and  low 
tissue  nutrient  concentrations.  The  deciduous  spe- 
cies reduced  nutrient  losses  mainly  by  a  very  effi- 
cient retranslocation  of  nutrients  from  senescing 
tissues.  Retention  of  nutrients  was  greater  and 
NPP  was  smaller  in  the  evergreen  shrub  than  in 
the  grass.  It  is  suggested  that  there  is  a  trade-off 
between  these  two  plant  characteristics.  It  is 
shown  that  the  differences  in  nutrient  turnover  and 
productivity  between  Erica  and  Molinia  may  ex- 
plain the  replacement  of  Erica  by  Molinia  in  wet 
heathlands  when  nutrient  availability  increases. 
(Author's  abstract) 
W90-02670 


PATCHINESS,  COLLAPSE  AND  SUCCESSION 
OF  A  CYANOBACTERIAL  BLOOM  EVALUAT- 
ED BY  SYNOPTIC  SAMPLING  AND  REMOTE 
SENSING. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02673 


BACTERIOPLANKTON  GROWTH,  GRAZING 
MORTALITY  AND  QUANTITATTVE  RELA- 
TIONSHD?  TO  PRIMARY  PRODUCTION  IN  A 
HUMIC  AND  A  CLEARWATER  LAKE. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 

L.  J.  Tranvik. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  5,  p  985-1000,  September  1989.  3  fig,  5  tab,  50 

ref. 

Descriptors:  'Limnology,  'Transparency,  'Bacte- 
ria, 'Bacterial  analysis,  'Growth  rates,  'Lakes, 
Substrates,  Organic  carbon,  Primary  productivity, 
Secchi  disks,  Dissolved  solids,  Food  chains. 

Bacterial  growth  and  grazing  mortality  were  esti- 
mated from  May  to  October  in  two  south  Swedish 
oligotrophic  lakes,  one  being  a  Clearwater  lake 
(water  color  5-10  Pt/L  DOC  2.9-3.4  m/L,  Secchi 
disk  depth  5.0-9.4  m)  and  the  other  a  humic, 
brownwater  lake  (water  color  105-165  mg  Pt/L, 
DOC  13.7-22.7  mg/L,  Secchi  disk  depth  1.3-2.1 
m).  Specific  rates  of  growth  and  grazing  mortality 
were  generally  similar  for  both  lakes.  However, 
the  abundance  of  bacteria  was  consistently  2-3 
times  higher  in  the  water  of  the  humic  lake,  sug- 
gesting that  the  total  production  and  consumption 
of  bacterial  cells  were  also  higher  than  in  the 
clearwater  lake.  The  ratio  of  bacterial  secondary 
production  to  primary  production  was  higher  in 
the  humic  lake  than  in  the  clearwater  lake,  indicat- 
ing that  the  bacterioplankton  of  the  humic  lake 
utilize  allochthonous  substrates,  in  addition  to  sub- 
strates originating  from  autochthonous  primary 
production.  Most  of  the  bacterial  loss  in  both  lakes 
could  be  attributed  to  small  protozoan  grazers. 
This  implies  that  allochthonous  and  autochthonous 
organic  carbon  fixed  by  bacterioplankton  is  less 
important  in  terms  of  carbon  flow  to  higher  troph- 
ic levels  than  would  be  expected  if  macrozooplank- 
ton  were  the  dominant  bacteriovores,  providing  a 
more  direct  and  efficient  transfer  of  carbon  to 
larger  organisms.  (Author's  abstract) 
W90-02674 


PHYSICO-CHEMICAL  CONTROL  OF  THE 
GROWTH  OF  A  DIATOM,  ASTERIONELLA 
FORMOSA  HASS.,  IN  A  SHALLOW  EUTRO- 
PHIC  LAKE. 

Tokyo  Univ.  (Japan).  Dept.  of  Botany. 

S.  Kudoh,  and  M.  Takahashi. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  5,  p  1001-1019,  September  1989.  9  fig,  2  tab,  28 

ref.  Japanese  Ministry  of  Education,  Science  and 

Culture  grant  60129034. 

Descriptors:  'Growth  rates,  'Algae,  'Diatoms, 
Seasonal  variation,  Physicochemical  properties, 
Lake  Suiwa,  Limiting  factors.  Limiting  nutrients, 
Population  dynamics,  Mathematical  models. 

Physico-chemical  environmental  control  of  the 
growth  rate  of  an  algal  population,  the  pennate 
diatom  Asterionella  formosa  Hass.,  was  investigat- 
ed for  a  year  in  natural  water  (shallow  eutrophic 
Lake  Suiwa,  Japan).  This  species  occurred  in  vege- 
tative form  in  the  water  column  all  the  time,  al- 
though its  population  density  varied  by  five  orders 
of  magnitude  from  a  maximum  of  1.4  million  cells/ 
L  in  February  to  a  minimum  of  80  cells/L  in 
August.  A  mathematical  model  of  a  combination  of 
multiplicative  and  Liebig  types  suggested  that  veg- 
etative cells  were  severely  limited  in  their  growth 
rate,  reaching  almost  80%  depression  of  the  maxi- 
mum rate  between  December  and  February  by 
low  temperatures  and  nearly  50%  depression  in 
warm  seasons  by  light  intensity.  Nutrient  limita- 
tions were  only  observed  in  May,  August  and 
September,  although  they  were  not  as  great  as  by 
temperature  and  light  intensity  in  the  study  lake. 
Population  changing  rates  of  A.  formosa  deter- 
mined in  the  lake  were  low  and  agreed  well  with 
the  estimated  growth  rates  during  winter,  but  those 
in  summer  were  low  and  disagreed  with  the  esti- 
mated high  growh  rates.  This  suggests  that  popula- 
tion change  of  the  species  was  highly  dependent 
upon  the  specific  growth  rate  in  winter,  but  other 
factors  became  predominant  in  summer.  (Author's 
abstract) 
W90-02675 


DIEL  PATTERNS  OF  ZOOPLANKTON  GRAZ- 
ING IN  A  SHALLOW  LAKE. 

Ecole  Nonnale  Superieure,  Paris  (France).  Lab. 
d'Ecologie. 

S.  Mourelatos,  C.  Rougier,  and  R.  Pourriot. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  5,  p  1021-1035,  September  1989.  6  fig,  2  tab,  57 
ref.  Financial  support  from  the  GRECO  'Fonc- 
tionnement  des  Systemes  Lacustres'  CNRS  and 
PIREN. 

Descriptors:  'Limnology,  'Feeding  rates,  'Zoo- 
plankton,  'Lakes,  Physicochemical  properties, 
Creteil  Lake,  Dapnnia,  Chlorella. 

A  diel  survey  of  in  situ  species-specific  zooplank- 
ton  clearance  rates  (with  radioactively  labelled 
ChJorella  cells)  was  conducted  in  the  shallow  lake 
of  Creteil  characterized  by  small-sized  planktonic 
forms  (algae  less  than  10  micrometers  and  zoo- 
plankton  less  than  1.3  millimeters).  Experiments 
were  performed  every  four  hours  at  two  depths  (1 
and  4  meters).  Power  functions  relating  individual 
filtering  rates  to  body  length  were  established  for 
the  three  most  abundant  cladocerans  and  for  calan- 
oids  (nauplii  being  included  in  this  feeding  group), 
for  each  depth  and  time.  No  filtering  periodicity 
was  observed  in  Ceriodaphnia  species,  adults  and 
copepodites  of  Eudiaptomus  gracilis  and  Euryte- 
mora  velox,  and  nauplii.  On  the  contrary,  clear 
nocturnal  filtering  peaks  were  obtained  for  Dapn- 
nia species  and  for  Diaphanosoma  brachyurum, 
these  being  more  pronounced  for  the  larger  indi- 
viduals at  one  meter  deep.  The  observed  diel  perio- 
dicity cannot  be  explained  by  variations  in  phy- 
sico-chemical parameters  or  food  concentration 
alone.  (Author's  abstract) 
W90-02676 


CARBON  AND  CHLOROPHYLL  CONTENT 
OF  PHYTOPLANKTON  FROM  VARIOUS  NU- 
TRIENT REGIMES. 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02677 


NEKTON  USE  OF  REGULARLY-FLOODED 
SALTMARSH  CORDGRASS  HABITAT  IN 
NORTH  CAROLINA,  USA. 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

W.  F.  Hettler. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

56,  No.  1-2,  p  111-118,  August  10,  1989.  7  fig,  1 

tab,  22  ref. 

Descriptors:  'Salt  marshes,  'Wetlands,  'Marshes, 
•Fish  populations,  'Species  composition,  Biomass, 
Spartina,  Crustaceans,  Estuaries. 

Species  composition,  numbers  and  biomass  of  the 
nekton  community  on  a  regularly-flooded  Spartina 
marsh  near  Beaufort,  North  Carolina,  USA,  was 
estimated  for  one  year  using  modified  10  meter 
block  nets.  Thirty-five  fish  species  dominated  by 
mummichog  Fundulus  heteroclitus,  spot  Leiosto- 
mus  xanthurus  and  pinfish  Lagodon  rhomboides 
were  captured  from  the  marsh  surface.  Numbers 
were  greatest  in  April  (1300  per  10  meters  of 
marsh  edge);  biomass  was  greates  in  September 
(900  grams  per  10  meters).  Stream  Order  1  (rivu- 
let) marsh  was  occupied  by  fewer  species,  but 
contained  greater  numbers  and  biomass  than 
Stream  Order  3  (channel)  marsh.  (Author's  ab- 
stract) 
W90-02681 


MOVEMENT  AND  HABITAT  USE  BY 
STREAM-DWELLING  SMALLMOUTH  BASS. 

Missouri    Univ.-Columbia.    School    of   Forestry, 

Fisheries  and  Wildlife. 

B.  L.  Todd,  and  C.  F.  Rabeni. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  118,  No.  3,  p  229-242,  May  1989.  5 

fig,  7  tab,  37  ref. 

Descriptors:  'Fish  behavior,  'Radiotelemetry, 
•Bass,  Rivers,  Habitats,  Seasonal  variation, 
Remote  sensing,  Telemetry,  Jacks  Fork  River, 
Missouri,  Flooding,  Water  currents. 

The  movement  and  habitat  use  of  34  stream-dwell- 
ing smallmouth  bass  Micropterus  dolomieui  were 
monitored  in  Jacks  Fork  River,  Missouri,  by  radio- 
telemetry.  Observations  were  made  24  hours  per 
day  in  all  seasons.  Definite  patterns  of  diel  activity 
and  habitat  use  were  evident  and  were  modified  by 
seasonal  changes  in  water  temperature.  Fish  re- 
mained in  restricted  home  ranges  for  most  of  the 
year,  but  tended  to  disperse  in  spring  when  all  of 
the  radio-tagged  fish  left  their  home  pool;  75% 
returned  during  the  same  season.  Equal  numbers  of 
fish  moved  upstream  and  downstream.  However, 
the  median  distance  moved  upstream  was  greater. 
Intrapool  movement  of  smallmouth  bass  peaked 
soon  after  sunrise  and  again  after  sunset  in  all 
seasons.  Average  intrapool  movement  was  120  m/ 
day  when  water  temperatures  were  lowest  (4  C) 
and  980  m/day  when  temperatures  were  highest 
(27.5  C).  In  the  warmer  seasons,  fish  preferred 
logjams  and  root  wads  by  day  and  increased  their 
use  of  boulders  by  night.  In  cooler  seasons,  fish 
used  boulders  almost  exclusively.  Regardless  of 
season,  open  water  without  cover  was  used  most 
during  the  period  just  after  sunrise  but  was  never 
used  in  proportion  to  its  availability.  Boulders 
were  the  most  preferred  substrate,  and  gravel  was 
the  least  preferred.  Smallmouth  bass  used  interme- 
diate depths  the  most  and  showed  no  daily  or 
seasonal  changes  in  depth  preferences.  Fish  pre- 
ferred velocities  0.2  m/sec  at  all  times  of  day  and 
in  all  seasons.  Movements  in  floods  did  not  differ 
from  those  observed  during  normal  discharges; 
however,  single  logs  were  selected  in  significantly 
greater  proportion  than  logjams.  (Author's  ab- 
stract) 
W90-02686 


INFLUENCE  OF  WATER  QUALITY  AND 
SEASON  ON  HABITAT  USE  BY  STRIPED 
BASS  IN  A  LARGE  SOUTHWESTERN  RESER- 
VOIR. 

Oklahoma  Univ.,  Kingston.  Biological  Station. 

W.  J.  Matthews,  L.  G.  Hill,  D.  R.  Edds,  and  F.  P. 

Gelwick. 

Transactions  of  the  American  Fisheries  Society 
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WATER  CYCLE— Field  2 


TAFSAI,  Vol.  118,  No.  3,  p  243-250,  May  1989.  4 
fig,  23  ref. 

Descriptors:  *Fish  behavior,  'Temperature  effects, 
•Reservoirs,  "Habitats,  'Water  quality,  'Seasonal 
variation,  Lake  Texoma,  Dissolved  oxygen,  Fish 
populations. 

A  large,  multiyear  (1981-1986)  gillnetting  data  set 
was  used  to  assess  patterns  of  seasonal  habitat  use 
by  striped  bass  Morone  saxatilis  in  Lake  Texoma, 
Oklahoma-Texas.  Large  (>  2.27  kg),  medium 
(1.36-2.27  kg),  and  small  (<  1.36  kg  but  not  includ- 
ing age-0  individuals)  fish  exhibited  different  pat- 
terns of  seasonal  abundance  in  a  study  area  about 
40  km  uplake  from  the  dam.  Large  fish  were  never 
taken  in  the  study  area  in  June,  July,  August  or 
September,  or  when  surface  water  temperatures 
exceeded  22  C.  Abundance  of  medium-sized  fish 
was  significantly  lower  during  June-September  and 
when  temperatures  were  above  22  C  than  in  other 
months  and  at  cooler  temperatures.  Small  fish  re- 
mained abundant  in  the  uplake  area  all  year,  but 
were  almost  never  collected  at  dissolved  oxygen 
concentrations  <  6.0  mg/L  in  summer.  Substantia] 
numbers  of  small  fish  were  collected  at  tempera- 
turres  as  high  as  29  C,  but  their  catch  per  unit 
effort  dropped  from  a  mean  of  1 1.8  per  net  at  28  C 
to  1.9  per  net  at  30  C.  The  results  supported  the 
thermal  niche  hypothesis  for  striped  bass,  and  the 
response  of  small  striped  bass  to  high  temperatures 
was  similar  to  that  reported  previously.  (Author's 
abstract) 
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ENVIRONMENTAL  EFFECTS  ON  SURVIVAL 
OF  EGGS,  LARVAE,  AND  JUVENILES  OF 
STRIPED  BASS  IN  THE  CHOPTANK  RIVER, 
MARYLAND. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Chesapeake  Bay  Research  and  Monitoring  Div. 
J.  H.  Uphoff. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  118,  No.  3,  p  251-263,  May  1989.  5 
fig,  6  tab,  47  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain 
effects,  'Maryland,  'Choptank  River,  'Fish  eggs, 
'Bass,  'Rivers,  Larvae,  Water  temperature,  Rain- 
fall, Spawning. 

Eggs,  larvae,  and  early  juveniles  of  striped  bass 
Morone  saxatilis  were  sampled  weekly  from  1980 
through  1985  in  the  Choptank  River,  Maryland. 
Yearly  length-frequency  distributions  indicated 
variable  survival  of  eggs  and  prolarvae  (yolk-bear- 
ing larvae).  Mortality  of  postlarvae  (larvae  that 
had  absorbed  their  yolks)  was  5-19%  per  day  and 
was  a  decreasing  function  of  larval  size.  Mortality 
of  early  juveniles  was  relatively  low.  Year-class 
success  during  1980-1985  was  significantly  related 
to  minimum  water  temperature  during  peak 
spawning  periods  and  to  rainfall  during  prolarvae. 
Rainfall  apparently  depressed  postlarval  survival 
by  creating  acidic,  potentially  stressful,  and  toxi 
conditions.  (Author's  abstract) 
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EFFECTS  OF  STATIC  VERSUS  FLOWING 
WATER  ON  AQUATIC  PLANT  PREFERENCES 
OF  TRTPLOID  GRASS  CARP. 

Agricultural  Research  Service,  Davis,  CA.  Aquat- 
ic Weed  Control  Research  Lab. 
R.  T.  Pine,  L.  W.  J.  Anderson,  and  S.  S.  O.  Hung. 
Transactions  of  the  American  Fisheries   Society 
TAFSAI,  Vol.  118,  No.  3,  p  336-344,  May  1989.  4 
fig,  4  tab,  26  ref. 

Descriptors:  'Flow  discharge,  'Aquatic  plants, 
•Carp,  'Fish  food,  'Standing  waters,  Nutrition, 
Seasonal  variation. 

Triploid  grass  carp  Ctenopharyngodon  idella  were 
presented  with  three  aquatic  plant  species  (sago 
pondweed  Potamogeton  pectinatus,  Eurasian  wa- 
termilfoil  Myriophyllum  spicatum,  and  American 
pondweed  P.  nodosus)  in  outdoor  canals  with 
static  and  flowing  water  in  winter,  spring  and 
summer.  Plant  consumption  by  triploid  grass  carp 
in  winter  was  low  but  increased  dramatically  in 
spring  and  summer.  Based  on  plant  shoot  lengths, 


triploid  grass  carp  preferences  in  spring  for  static 
water  were  sago  pondweed  =  American  pond- 
weed, American  pondweed  =  Eurasian  watermil- 
foil,  sago  pondweed  >  Eurasian  watermilfoil;  for 
flowing  water,  sago  pondweed  =  Eurasian  water- 
milfoil  >  American  pondweed.  Summer  prefer- 
ences for  static  water  were  sago  pondweed  = 
Eurasian  watermilfoil  =  American  pondweed. 
Plants  of  all  three  species  produced  longer  shoots 
in  canals  with  flowing  water  than  with  static 
water.  The  differences  in  shoot  length  may  have 
altered  the  triploid  grass  carp's  consumption  rate 
and  preference.  Flowing  conditions  also  had  vary- 
ing effects  on  nutritional  content  of  plants,  as 
shown  in  proximate  analyses  of  dry  matter  and 
percent  of  fat,  ash,  protein,  crude  fiber,  nitrogen 
free  extract,  and  acid  detergent  fiber.  Ash  content 
was  consistently  higher  in  plants  of  all  three  spe- 
cies from  canals  with  flowing  water.  This  may 
reflect  a  morphological  response  to  flow  by  the 
plants.  None  of  the  variables  of  the  proximate 
analysis  of  plants  correlated  statistically  with  pref- 
erence. This  suggests  that  accessibility  and  ease  of 
mastication  were  more  important  in  determining 
preference  than  nutritional  quality  of  the  plants. 
Algae  consumption  by  triploid  grass  carp,  howev- 
er, made  it  difficult  to  discern  correlations  between 
nutritional  factors  and  vascular  plant  consumption. 
(Author's  abstract) 
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VARIABILITY  IN  PHOTOSYNTHESIS: 
IMPACT  ON  DO  MODELS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

M.  T.  Auer,  and  S.  W.  Effler. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDU,  Vol.   115,  No.  5,  p  944-963,  October 

1989.  8  fig,  1  tab,  60  ref. 

Descriptors:  'Photosynthesis,  'Dissolved  oxygen, 
'Light  intensity,  'Algae,  Biomass,  Light  attenu- 
ation, Incident  light,  Water  depth,  Model  studies, 
Graphs,  Wasteload  allocation  models,  River  sys- 
tems. 

The  methodology  presented  for  quantifying  the  net 
contribution  by  algae  to  the  oxygen  resources  of 
rivers  recognizes  natural  variation  in  incident  light 
as  a  key  factor  mediating  the  character  and  magni- 
tude of  the  algal  source-sink  term.  Required  input 
data  include  algal  biomass,  the  light  attenuation 
coefficient,  daily  average  incident  light,  river 
depth,  and  the  relationship  between  net  oxygen 
production  and  light.  Systems  that  are  particularly 
sensitive  to  algal  metabolism,  and  therefore  inci- 
dent light,  are  those  with  high  plant  biomass,  light 
attenuation,  depth,  and  low  reaeration.  Graphical 
relationships  are  applied  as  screening  tools  to  iden- 
tify potentially  sensitive  river  environments  on  the 
basis  of  incident  light,  light  attenuation,  and  depth. 
Example  calculations  show  that  failure  to  accom- 
modate natural  variation  in  incident  light  in  waste- 
load  allocation  models  may  impart  substantial  un- 
certainty to  model  output.  This  methodology  per- 
mits calculation  of  oxygen  deficits  over  the  natural 
range  in  incident  light  values  and  thus  can  serve  to 
improve  the  credibility  of  management  actions 
when  used  as  a  screening  tool.  Incorporation  of 
these  concepts  into  existing  wasteload  allocation 
models  seems  necessary  and  useful.  (Author's  ab- 
stract) 
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EFFECT  OF  POND  DEPTH  ON  BACTERIAL 
MORTALITY  RATE. 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry  see   Field   5D. 
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IMPORTANCE  OF  PHYSICAL  VARIABLES 
ON  THE  SEASONAL  DYNAMICS  OF  EPI- 
LITHIC  ALGAE  IN  A  HIGHLY  SHADED 
CANYON  STREAM. 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

S.  W.  Duncan,  and  D.  W.  Blinn. 
Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  3,  p 
455-461,  September  1989.  2  fig,  1  tab,  42  ref. 


Lakes — Group  2H 

Descriptors:  'Seasonal  variation,  'Arizona,  'Dia- 
toms, 'Algae,  'Stream  biota,  'Periphyton,  Tem- 
perature, Light  intensity,  Chemical  analysis,  Cyan- 
ophyta,  Chlorophyta,  Nutrients,  Biomass,  Regres- 
sion analysis,  Correlation  analysis. 

The  seasonal  abundance  of  epilithic  algae  was  cor- 
related with  major  physico-chemical  parameters  in 
a  first-order,  heavily  shaded  stream  in  northern 
Arizona.  Diatoms  made  up  over  85%,  by  numeri- 
cal abundance,  of  the  epilithon  community.  Light 
energy,  water  temperature,  and  stream  discharge 
were  most  highly  correlated  with  seasonal  abun- 
dance of  epilithic  diatom  taxa  when  analyzed  with 
stepwise  multiple  regression.  None  of  the  chemical 
variables  measured  in  the  study  (N03-N,  0-P04, 
Si02,  including  pH)  was  found  to  be  significantly 
correlated  with  the  seasonal  community  structure 
of  epilithic  diatoms.  Total  diatom  cell  densities 
showed  a  significant  negative  correlation  to  stream 
bed  light  energy.  Likewise,  total  diatom  cell  densi- 
ties along  a  transect  in  the  stream  bed  showed  a 
negative  correlation  to  current  velocity  during 
those  months  when  base  flow  was  low  and  stable, 
and  current  velocity  was  <  or  =  25  cm/sec.  Most 
diatom  taxa  had  highest  cell  densities  at  tempera- 
tures <16  C  and  at  daily  mean  stream  bed  light 
levels  <400  microE/sq  m/s.  Highest  cell  densities 
of  green  algae  occurred  at  temperatures  between  6- 
16  C  and  at  daily  mean  stream  bed  light  levels  of 
>400  microE/sq  m/s.  Blue-green  algae  (cyano- 
bacteria)  grew  best  at  the  highest  recorded  water 
temperatures  and  daily  mean  stream  bed  light 
energy  (16-20  C  and  900-1200  microE/sq  m/s). 
Abrupt  increases  in  N03-N  coincided  with  a  brief 
pulse  of  Nostoc  pruniforme  colonies  during  June, 
and  leaf  drop  from  Alnus  oblongifolia  during  Oc- 
tober. (Author's  abstract) 
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RESPONSES  OF  THE  ACIDOPHILIC  ALGA 
EUGLENA  MUTABILIS  (EUGLENOPHYCEAE) 
TO  CARBON  ENRICHMENT  AT  PH  3. 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
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LATE  QUATERNARY  PALEOLIMNOLOGY 
OF  WALKER  LAKE,  NEVADA. 

Geological  Survey,  Denver,  CO. 
J.  P.  Bradbury,  R.  M.  Forester,  and  R.  S. 
Thompson. 

Journal  of  Paleolimnology,  Vol  1,  No.  4,  p  247- 
267,  1988/89.  11  fig,  1  tab,  34  ref.  Department  of 
Energy/Geological  Survey  Interagency  Agree- 
ment DE-AI08-78ET44802. 

Descriptors:  'Walker  Lake,  'Paleolimnology, 
'Saline  lakes,  'Nevada,  Closed  basins,  Climatic 
changes,  Lake  sediments. 

Paleolimnological  evidence  (diatoms,  crustaceans, 
and  pollen  from  sediment  cores)  suggests  that  the 
Walker  Lake  basin  in  Nevada  contained  a  relative- 
ly-deep and  slightly-saline  to  freshwater  lake 
before  ca  30,000  years  B.P.  During  the  subsequent 
drawdown,  the  Walker  River  shifted  its  course  and 
flowed  northward  into  the  Carson  Sink.  As  a 
result,  the  lake  shallowed  and  became  saline. 
During  the  full  glacial,  cooler  climates  with  more- 
effective  moisture  supported  a  shallow  brine  lake 
in  the  basin  even  without  the  Walker  River.  As 
glacial  climates  waned  15,000  years  ago,  Walker 
Lake  became  a  playa.  The  Walker  River  returned 
to  its  basin  4700  years  ago,  filling  the  lake  with 
fresh  water  in  a  few  decades.  Thereafter,  lake 
salinity  and  depth  increased  as  evaporation  con- 
centrated inflowing  water,  until  by  3000  years  ago 
Walker  Lake  was  nearly  90  m  deep.  According  to 
dated  shoreline  tufas,  lake  levels  fluctuated 
throughout  this  interval  in  response  to  variations  in 
Sierra  Nevada  precipitation  and  local  evaporation. 
A  drought  in  the  Sierras  2000-2400  years  ago  re- 
duced Walker  Lake  to  a  shallow,  brine  lake.  Cli- 
mate-controlled refilling  of  the  lake  starting  2000 
years  ago  required  about  one  millennium  to  bring 
Walker  Lake  near  its  historic  level.  (Author's  ab- 
stract) 
W90-02729 


55 


Field  2— WATER  CYCLE 


Group  2H — Lakes 


I 


% 


PERIODS  OF  RAPID  ENVIRONMENTAL 
CHANGE  AROUND  12500  AND  10000  YEARS 
B.P.,  AS  RECORDED  IN  SWISS  LAKE  DEPOS- 
ITS. 

Bern  Univ.  (Switzerland).  Systematisch-Geobotan- 

isches  Inst. 

B.  Ammann. 

Journal  of  Paleolimnology,  Vol.  1,  No.  4,  p  269- 

277,  1989.  4  fig,  41  ref. 

Descriptors:  *  Paleolimnology,  'Climatology, 
*Glacial  lakes,  *Lake  sediments,  "Switzerland, 
•Stratigraphy,  Radioactive  dating,  Climatic 
changes. 

In  the  sediments  of  three  Swiss  Lakes  ranging  in 
altitude  from  514  to  2017  m,  the  Boelling  and  the 
Preboreal  are  recognized  as  two  periods  of  rapid 
biotic  changes.  Rapid  climatic  change  triggered 
shifts  to  different  groups  of  aquatic  and  terrestrial 
organisms.  Although  these  groups  were  expected 
to  have  very  different  response  times  (e.g.,  to 
increasing  summer  temperature),  their  assemblages 
responded  with  surprising  syncroneity.  For  ex- 
tracting climatic  signals  from  stratigraphies,  quick- 
ly-responsive indicators,  like  oxygen  isotopes  or 
beetles,  are  useful.  For  understanding  ecological 
dynamics  under  a  changing  climate,  comparison  of 
biota  with  various  response  times  is  important. 
(Author's  abstract) 
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CATCHMENT  DISTURBANCE  INFERRED 
FROM  PALEOLIMNOLOGICAL  STUDIES  OF 
THREE  CONTRASTED  SUB-HUMID  ENVI- 
RONMENTS IN  MOROCCO. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  4C. 
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INTER-  AND  INTRALAKE  DISTRIBUTIONS 
OF  TRACE  ORGANIC  CONTAMINANTS  IN 
SURFACE  WATERS  OF  THE  GREAT  LAKES. 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 
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PHOTOSYNTHETIC  CHARACTERISTICS  OF 
PHYTOPLANKTON  COMMUNITIES  IN 
LAKES  HURON  AND  MICHIGAN:  P-I  PA- 
RAMETERS AND  END-PRODUCTS. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

G.  L.  Fahnenstiel,  J.  F.  Chandler,  H.  J.  Carrick, 
and  D.  Scavia. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  394-407,   1989.  8  fig,  5  tab,  53  ref. 

Descriptors:  *Limnology,  *Photosynthesis,  *Great 
Lakes,  *Phytoplankton,  *Lake  Huron,  *Lake 
Michigan,  Carbon,  Light  intensity,  Seasonal  varia- 
tion, Diurnal  distribution,  Proteins,  Lipids,  Poly- 
saccharides. 

Photosynthetic-irradiance  (P-I)  curves  and  parti- 
tioning of  photosynthate  into  major  end-products 
(protein,  lipids,  polysaccharides,  and  low  molecu- 
lar weight  (LMW)  metabolites)  were  examined  for 
phytoplankton  communities  from  Lakes  Huron 
and  Michigan.  The  mean  and  variance  of  P-I  pa- 
rameters and  photosynthetic  end-products  were 
similar  in  both  lakes.  Mean  PM(B)  (maximum  light 
saturated  rate)  and  alpha  (initial  linear  slope) 
values  were  2.3  mg  C/mg  Chl/h  and  5.5  mg  C/mg 
Chl/Einst  sq  m  for  Lake  Huron  communities,  and 
2.4  mg  C/mg  chl/h  and  7.0  mg  C/mg  chl/Einst  sq 
m  for  Lake  Michigan  communities.  Over  longer 
incubations  the  activity  in  each  end-product  in- 
creased linearly  during  the  day;  during  the  night 
the  activity  in  the  LMW  and  polysaccharide  frac- 
tions decreased  and  the  activity  in  the  protein 
fraction  increased.  There  were  significant  seasonal 
variation  in  P-I  parameters  and  photosynthetic 
end-products.  In  both  lakes,  phytoplankton  com- 
munities from  the  late  winter-spring  isothermal 
period  were  characterized  by  lower  PM(B)  values, 
higher   alpha   values,   significant   susceptibility   to 


photoinhibition,  and  less  incorporation  into  pro- 
tein, as  compared   to  communities  from   periods 
when  the  lakes  were  thermally  stratified.  (Author's 
abstract) 
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PREDATION  BY  COELOTANYPUS  (DIPTERA: 
CHIRONOMIDAE)  ON  LABORATORY  POPU- 
LATIONS OF  TUBIFICID  OLIGOCHAETES. 

DePauw  Univ.,  Greencastle,  IN.  Dept.  of  Geology 

and  Geography. 

F.  M.  Soster,  and  P.  L.  McCall. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

15,  No.  3,  p  408-417,  1989.  4  fig,  7  tab,  24  ref.  NSF 

Grant  No.  OCE  80-05103,  National  Oceanograph- 

ic   and   Atmospheric   Administration   Grant   No 

NA80RAD00036. 

Descriptors:  "Limnology,  *Lake  Erie,  *Midges, 
"Tubificids,  *Predation,  Larvae,  Populations,  Den- 
sity, Simulation  analysis,  Distribution. 

Laboratory  experiments  were  conducted  with  sedi- 
ments and  organisms  collected  from  Lake  Erie's 
western  basin  to  examine  the  effect  of  Coelotany- 
pus (Chironomidae:  Diptera)  predation  on  tubificid 
oligochaetes.  Populations  of  predator  and  prey  or- 
ganisms were  kept  together  in  replicate  laboratory 
microcosms  at  densities  ranging  from  2,500-12,500 
predators/sq  m  and  12,500-62,500  prey/sq  m  for 
15-day  to  30-day  periods.  Control  populations  of 
predators  and  prey  were  maintained  separately  for 
comparative  purposes.  A  separate  selection  experi- 
ment showed  that  larvae  preferred  sediments  con- 
taining tubificids  or  previously  settled  larvae  over 
sediments  that  contained  neither.  Mortality  in 
worm  populations  kept  with  predatory  Coelotany- 
pus larvae  averaged  56.9%  (S.D.  =  3.9%)  and  was 
significantly  higher  (p  <  0.001,  t-test)  than  the  9.7% 
(S.D.  =  3.1%)  average  mortality  in  control  popu- 
lations. Simulated  effects  of  chironomid  burrowing 
and  burrow  irrigation  did  not  cause  increased 
worm  mortality.  An  average  predation  rate  of  0.11 
(S.D.  =  0.04)  prey/predator/day  was  calculated 
from  the  data.  Based  on  average  Coelotanypus  and 
tubificid  densities  in  western  Lake  Erie  and  assum- 
ing that  natural  feeding  rates  are  comparable  to 
those  in  the  laboratory,  Coelotanypus  may  be  ca- 
pable of  reducing  tubificid  populations  by  about 
20%  over  a  2-month  period  during  the  late 
summer.  Natural  abundance  data  indicate  that  tubi- 
ficid population  declines  are  associated  with  peri- 
ods of  peak  Coelotanypus  density.  (Author's  ab- 
stract) 
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CHARACTERISTICS  OF  OHIO'S  LAKE  ERIE 
RECREATIONAL  MARINAS. 

Ohio  Cooperative  Extension  Service,  Painesville. 
For  primary  bibliographic  entry  see  Field  6D. 
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ESTIMATES  OF  MACROINVERTEBRATE 
BIOMASS  IN  LAKE  MICHIGAN. 

National   Oceanic  and   Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
T.  F.  Nalepa. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  437-443,   1989.  2  fig,  4  tab,  38  ref. 

Descriptors:  'Limnology,  "Great  Lakes,  "Lake 
Michigan,  "Macroinvertebrates,  Biomass,  Oligo- 
chaetes, Seasonal  variation,  Depth. 

To  obtain  updated,  more  accurate  estimates  of 
macroinvertebrate  standing  stocks  in  Lake  Michi- 
gan, benthic  biomass  (ash-free  dry  weight)  was 
determined  at  40  stations  in  the  southern  end  of  the 
lake  in  1980  and  1981.  Biomass  generally  increased 
as  sampling  depth  increased  from  16  to  30  m, 
peaked  at  depths  of  30-40  m,  and  then  declined  at 
depths  greater  than  40  m.  Mean  total  biomass  at 
the  16-30  m,  31-50  m,  51-90,  and  >  90  m  depth 
intervals  was  4.9,  7.8,  4.2,  and  1.9  g  sq  m,  respec- 
tively. Oligochaetes  (46%)  and  Pontoporeia  hoyi 
(44%)  accounted  for  most  of  the  biomass  at  depths 
shallower  than  30  m,  but  P.  hoyi  was  the  dominant 
form  (65%)  at  depths  greater  than  30  m.  Differ- 
ences in  total  biomass  between  years  and  seasons 


(spring,  summer,  fall)  were  not  significant,  but  year 
x  season  interaction  was  significant  at  depths  great- 
er than  30  m.  Mean  biomass  in  the  profundal  of 
southern  Lake  Michigan  (>90  m)  was  over  twice 
that  found  in  the  profundal  of  either  Lakes  Superi- 
or, Huron,  or  Ontario.  (Author's  abstract) 
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MODELING  WIND-INDUCED  WATER  SETUP 
IN  LAKE  ST.  CLAIR. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
T.  J.  Simons,  and  W.  M.  Schertzer. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  452-464,   1989.  5  fig,  4  tab,   13  ref. 

Descriptors:  "Limnology,  "Seiches,  "Wind  tides, 
"Water  level,  "Lakes,  "Wind,  Lake  Saint  Clair, 
Wind  velocity,  Hydrodynamic  models,  Bottom 
stress. 

Water  level  measurements  at  Belle  River  and  St. 
Clair  Shores  from  1  June  to  30  November  1985  are 
used  to  verify  simulations  of  wind-induced  water 
setup  obtained  from  a  two-dimensional  hydrody- 
namic model  of  Lake  St.  Clair.  The  wind  drag 
coefficient  is  estimated  as  a  function  of  stability 
and  wind  speed  by  correlating  observed  and  com- 
puted water  levels  under  various  atmospheric  con- 
ditions. Effects  of  different  bottom  stress  formula- 
tions are  investigated  by  considering  the  balance  of 
forces  along  the  setup  line  between  Belle  River 
and  St.  Clair  Shores.  The  setup  computed  by  a 
hydrodynamic  model  for  a  given  wind  stress  may 
vary  by  as  much  as  50%  depending  on  the  formu- 
lation of  the  bottom  stress,  and  the  wind  drag 
coefficient  varies  strongly  with  the  type  of  bottom 
stress  used  in  the  model.  The  hydrodynamic  model 
produces  a  correlation  coefficient,  r  =  0.92,  be- 
tween hourly  values  of  computed  and  measured 
setup.  Comparison  of  results  with  empirical  rela- 
tionships between  wind  and  water  level  changes 
produce  similar  results.  (Author's  abstract) 
W90-02752 


MONITORING  OF  TRACE  ORGANIC  CON- 
TAMINANTS IN  ATMOSPHERIC  PRECIPITA- 
TION. 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02753 


CLIMATOLOGY  OF  SEDIMENT  TRANSPORT 
ON  INDIANA  SHOALS,  LAKE  MICHIGAN. 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-02755 


PARTITIONING  AND  TRANSPORT  OF  210PB 
IN  LAKE  MICHIGAN. 

Wisconsin  Univ.-Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02756 


ANTHROPOGENIC  IMPACTS  ON  SNIARDWY 
LAKE  (POLAND). 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Inor- 
ganic Chemistry  and  Metallurgy  of  Rare  Elements. 
For  primary  bibliographic  entry  see  Field  5A. 

W90-02757 


UNIQUE  LIMNOLOGICAL  PHENOMENA  AF- 
FECTING WATER  QUALITY  OF  HAMILTON 
HARBOUR,  LAKE  ONTARIO. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02758 


DIRECT  PHENOTYPIC  AND  GENOTYPIC  DE- 
TECTION  OF   A    RECOMBINANT   PSEUDO- 
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MONAD     POPULATION     RELEASED     INTO 
LAKE  WATER. 

Liverpool  Univ.  (England).  Dept.  of  Genetics  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02786 


MICROBIAL  DEGRADATION  OF  SEVEN 
AMIDES  BY  SUSPENDED  BACTERIAL  POPU- 
LATIONS. 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02787 


DEVELOPMENT  OF  A  SOLID  MEDIUM  FOR 
GROWTH  AND  ISOLATION  OF  AXENIC  MI- 
CROCYSTIS STRAINS  (CYANOBACTERIA). 

Ibaraki  Univ.,  Ami  (Japan).  Dept.  of  Agricultural 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02788 


CHARACTERIZATION  OF  TOXIGENIC  VI- 
BRIOS ISOLATED  FROM  THE  FRESHWATER 
ENVIRONMENT  OF  HIROSHIMA,  JAPAN. 

Hiroshima  Univ.  (Japan).  Dept.  of  Food  Microbi- 
ology and  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02789 


CONSERVING      RIVERS      IN      SOUTHERN 
AFRICA. 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02809 


CORRELATION  OF  ENVIRONMENTAL  VARI- 
ABLES  WITH  PATTERNS  OF  DISTRIBUTION 
AND  ABUNDANCE  OF  COMMON  AND  RARE 
FRESHWATER  MACROINVERTEBRATES. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Ecology. 
D.  P.  Faith,  and  R.  H.  Norris. 
Biological  Conservation  BICOBK,  Vol.  50,  p  77- 
98,  1989.  1  fig,  1  tab,  53  ref. 

Descriptors:  'Limnology,  'Ecology,  'Australia, 
'Macroinvertebrates,  'Species  diversity,  Correla- 
tion analysis,  LaTrobe  River,  Water  chemistry, 
Rare  species,  Distribution,  Abundance,  Stream 
order. 

The  environmental  factors  underlying  variation  in 
abundance  of  common  and  rare  freshwater  taxa  are 
examined.  Hybrid  multidimensional  scaling  is  used 
to  model  variation  in  distribution  and  abundance  of 
freshwater  macroin vertebrate  taxa  over  17  sample 
sites  in  the  upper  catchment  of  the  LaTrobe  River, 
Victoria,  Australia.  Initial  analysis  of  40  common 
taxa  revealed  high  correlations  of  the  ordination 
space  with  physico-chemical  variables  related  to 
temperature,  stream  order,  particle  size  and  water 
chemistry.  Analysis  of  all  269  taxa,  or  alternatively 
of  the  229  rarer  taxa  alone,  resulted  in  ordination 
spaces  that  showed  high  correlations  for  additional 
physico-chemical  variables,  particularly  relating  to 
water  chemistry.  Monte  Carlo  significance  tests 
supported  this  finding  in  demonstrating  that  the 
analysis  of  all  taxa  produced  a  greater  number  of 
significant  correlations  between  the  ordination 
space  and  physico-chemical  variables.  The  addi- 
tional important  environmental  correlates  revealed 
by  the  analysis  of  the  rare  taxa  suggested  that  there 
might  be  differences  in  the  set  of  environmental 
variables  that  are  related  to  patterns  of  distribution 
and  abundance  of  rare  versus  common  taxa.  The 
recovery  of  additional  environmental  correlates 
with  the  inclusion  of  rare  taxa  has  implications  for 
conservation  studies  at  the  community  level.  Ordi- 
nation can  be  used  for  survey  extension  where 
complete  information  on  distribution  and  abun- 
dance of  taxa  is  unavailable.  The  ability  of  ordina- 
tion methods  to  summarize  distribution  and  abun- 
dance of  rare  taxa,  and  incorporate  their  additional 
information  on  environmental  variation,  suggests 


that  representativeness  of  the  ordination  space  is  a 
useful  criterion  for  reserve  selection.  (Author's  ab- 
stract) 
W90-02811 


MASS  MORTALITY  OF  SALAMANDERS  (AM- 
BYSTOMA  TIGRINUM)  BY  BACTERIA  (ACIN- 
ETOBACTER)  IN  AN  OLIGOTROPHY  SEEP- 
AGE MOUNTAIN  LAKE. 

Aspen  Antibodies,  Inc.,  McCammon,  ID. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02817 


SUCCESSION  PATTERNS  OF  PHYTOPLANK- 
TON  BLOOMS:  DIRECTIONALITY  AND  IN- 
FLUENCE OF  ALGAL  CELL  SIZE. 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02821 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  STRUCTURE  OF  A  FRESHWATER  FOOD 
WEB. 

York  Univ.  (England).  Dept.  of  Biology. 

P.  H.  Warren. 

OIKOS  OIKSAA,  Vol.  55,  No.  3,  p  299-311,  Jul 

1989.  6  fig,  3  tab,  47  ref. 

Descriptors:  'Limnology,  'Food  chains,  *Ma- 
croinvertebrates,  'Ponds,  Detritus,  Ecology,  Sea- 
sonal variation,  Model  studies,  Predation,  Gut 
analysis,  Species  diversity,  Feeding. 

Trophic  interactions  between  benthic  invertebrates 
in  a  large  freshwater  pond  were  established  using 
analyses  of  gut  contents,  laboratory  feeding  trials 
and  published  information.  The  web  was  detritus 
based  and  contained  36  'species*.  Spatial  and  tem- 
poral variation  in  food  web  structure  was  assessed 
by  partitioning  the  overall  food  web  into  subwebs 
drawn  up  for  two  areas  of  the  pond  on  each  of  five 
sampling  dates  over  the  course  of  a  season.  Sub- 
stantial variation  occurred  between  webs  from  the 
open  water  benthos  and  the  pond  margin  areas, 
both  within  and  between  sampling  dates.  Webs 
became  more  complex  (species  rich)  over  the 
season  and,  within,  the  webs  from  each  area,  spe- 
cies composition  and  interactions  varied  due  to 
body  size  and  life  history  effects.  In  relation  to 
published  data  the  webs  had  high  average  connec- 
tance,  high  proportions  of  intermediate  species 
(and  links  among  intermediate  species)  and  moder- 
ately high  predator:  prey  ratios.  Omnivory  was 
extensive  and,  due  to  size  dependent  predation, 
cannibalism  and  trophic  loops  occurred.  The  po- 
tential effects  of  spatial  and  temporal  variation  in 
the  web  on  the  dynamics  of  trophic  interactions 
suggest  that  Cohen  and  Newman's  'cascade  model' 
which  imposes  simple,  non-dynamic  constraints  on 
the  distribution  of  trophic  interactions,  may  be  an 
appropriate  explanation  for  web  structure.  Howev- 
er, simulated  webs  generated  by  the  cascade 
model,  using  parameters  derived  from  the  webs  in 
this  study,  indicated  the  model's  sensitivity  to  con- 
nectance,  and  suggested  that,  in  its  present  form, 
the  model  adequately  accounts  for  the  proportions 
of  basal,  top  and  intermediate  species,  but  may  not 
be  a  sufficient  explanation  for  observed  food  chain 
lengths.  (Author's  abstract) 
W90-02824 


BATHYMETRIC  DISTRIBUTION  AND  ABUN- 
DANCE OF  PISIDIUM  (BIVALVIA:  SPHAERII- 
DAE)  IN  LAKE  ESROM,  DENMARK,  FROM 
1954  TO  1988. 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 

I.  J.  Holopainen,  and  P.  M.  Jonasson. 

OIKOS  OIKSAA,  Vol  55,  No.  3,  p  324-334,  Jul 

1989.  1 1  fig,  2  tab,  49  ref. 

Descriptors:  'Limnology,  'Mollusks,  'Lakes, 
'Clams,  'Denmark,  Eutrophication,  Pisidium, 
Sphaerium,  Species  diversity,  Biomass,  Water 
depth,  Population  dynamics. 

Results  of  34  years  of  routine  sampling  at  different 
depths  in  Lake  Esrom,  in  Denmark,  are  used  to 
describe  temporal  changes  in  density  and  bathy- 
metric  distribution  of  Pisidium  spp.  Totals  of  11 


Lakes — Group  2H 

Pisidium  and  2  Sphaerium  species  have  been  re- 
ported from  Lake  Esrom.  After  low  densities 
(annual  mean  of  200-400  ind/sq  m)  reported  in 
1930s,  a  ten-fold  increase  in  twenty  years  is  shown 
at  11-20  m  with  peak  numbers  in  1957  (3,000-4000 
ind/sq  m).  Since  then  a  decline  back  to  ca.  300-500 
ind/sq  m  took  place  before  1980.  This  was  accom- 
panied by  a  decrease  in  species  diversity.  In  1982- 
1988  Pisidium  was  found  at  densities  of  only  100- 
200  ind/sq  m.  At  2  m  depth  a  mean  annual  number 
of  ca.  900  ind/sq  m  in  1930s  has  increased  up  to 
3000-4000  in  1980.  This  corresponds  to  a  mean 
annual  biomass  of  200-300  mg  ash  free  dry  weight. 
The  long-term  changes  are  thought  to  be  due  to 
eutrophication.  Pisidium  being  first  favored  by  the 
increasing  nutrient  level  and  then  harmed  by  the 
deterioration  of  living  conditions,  e.g.  long  periods 
of  oxygen  depletion  in  and  close  to  the  profundal 
sediments.  The  variability  of  population  densities 
did  not  clearly  increase  with  the  length  of  the 
period  used  in  their  calculation.  (Author's  abstract) 
W90-02825 


DISTRIBUTION  AND  BIOMASS  OF  AQUATIC 
MACROPHYTES  IN  AN  ABANDONED  NU- 
CLEAR COOLING  RESERVOIR. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

M.  S.  Kelly. 

Aquatic  Botany  AQBODS,  Vol.  35,  No.  2,  p  133- 

152,  Oct  1989.  3  fig,  1  tab,  18  ref.  Dept  of  Energy 

contract  DE-AC09-76SR00-819. 

Descriptors:  'Limnology,  'Aquatic  populations, 
'Macrophytes,  'Cooling  ponds,  Floating  plants, 
Rooted  aquatic  plants,  Coastal  plains  habitats, 
Acidic  water,  Submerged  plants,  Chemical  proper- 
ties, Conductivity. 

Pond  B  is  an  87-ha  abandoned  reactor  cooling 
reservoir  on  the  Savannah  River  Plant,  South 
Carolina.  Since  abandonment  in  1964,  the  reservoir 
has  reverted  to  a  low  conductivity  and  slightly 
acidic  water  chemistry,  and  has  also  been  colo- 
nized by  abundant  macrophyte  vegetation.  To  de- 
termine dominant  species  and  their  depth  distribu- 
tions, and  to  estimate  seasonal  changes  in  standing 
crop,  above-sediment  biomass  of  macrophyte  vege- 
tation was  sampled  at  four  water  depths  three 
times  during  the  1986  growing  season.  Three  float- 
ing-leaved species,  Nymphaea  odorata  Ait.,  Bra- 
senia  schreberi  and  Nymphoides  cordata  com- 
prised 51.8%  of  biomass  harvested,  with  greatest 
biomass  at  1.5  m  and  in  the  October  sampling. 
Free-floating  Utricularia  species  (mostly  U.  flori- 
dana  Nash)  contributed  32%  of  harvested  biomass, 
were  abundant  at  all  sampling  depths  and  had 
greatest  standing  crop  in  May.  Submersed  rooted 
species  comprised  15.4%  of  biomass  harvested, 
dominated  by  Cabomba  caroliniana  var.  pulcher- 
rima  Harper  in  deeper  portions  of  the  littoral  zone. 
The  species  composition  found  in  Pond  B  was 
similar  to  that  of  aquatic  plant  communities  in 
other  softwater  Coastal  Plain  habitats  (such  as 
Carolina  Bay  ponds  and  rain-fed  swamps),  and 
differed  from  species  composition  reported  for  Par 
Pond,  a  neighboring  reservoir  with  higher  conduc- 
tivity. These  comparisons  suggested  that  differ- 
ences in  water  chemistry  may  have  been  important 
in  determining  establishment  of  macrophyte  spe- 
cies in  these  two  reservoirs.  (Author's  abstract) 
W90-02832 


FREMONT  LAKE,  WYOMING-SOME  AS- 
PECTS OF  THE  INFLOW  OF  WATER  AND 
SEDIMENT. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02849 


NUTRIENT  DIFFUSION  AND  KINETIC  LIMI- 
TATIONS IN  BIOFILMS. 

Technology  Applications,  Inc.,  Athens,  GA. 
D.  K.  Gattie,  and  D.  L.  Lewis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-124424. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/6O0/D-88/238,  November  1988. 
12p,  3  fig,  7  ref. 
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Descriptors:  *Nutrients,  *Biofilms,  'Diffusion, 
•Substrates,  *Model  studies,  Kinetics,  Mathemati- 
cal models,  Biotransformation. 

Substrate  removal  rates  of  biofilms,  which  occur  at 
sediment-water  interfaces  and  on  other  submerged 
aquatic  surfaces,  depend  on  whether  the  rates  are 
predominantly  limited  by  diffusion  rates  of  the 
substrate  to  and  into  the  biofilms  or  by  the  kinetics 
of  microorganisms  that  remove  the  substrate  from 
solution.  A  reasonable  understanding  of  the  inter- 
relationship of  these  processes  requires  a  knowl- 
edge of  how  diffusion  limitation  affects  species 
diversity  and,  therefore,  the  ultimate  kinetic  limita- 
tions of  biofilms  to  transform  a  substrate.  Mathe- 
matical models  designed  to  predict  removal  rates 
under  field  conditions  must  incorporate  a  capabil- 
ity to  predict  whether  diffusion  or  microbial  kinet- 
ics will  dominate  substrate  removal  rates  for  a 
particular  substrate  under  a  particular  set  of  envi- 
ronmental conditions.  A  possible  solution  to  this 
modeling  problem  involves  the  use  of  subroutines 
to  estimate  diffusion  rates  to  compare  with  micro- 
bial transformation  rates  based  on  laboratory-deter- 
mined rate  coefficients  for  kinetically  limited  sub- 
strate removal  rates  of  blended  biofilm  samples. 
(Author's  abstract) 
W90-02922 


SHALLOW  WATER  WAVE  EQUATIONS  ON  A 
VECTOR  PROCESSOR. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-03015 


TESTING  OF  FINITE  ELEMENT  SCHEMES 
FOR  LINEAR  SHALLOW  WATER  EQUA- 
TIONS. 

Vatnaskil,  Reykjavik  (Iceland). 
S.  P.  Kjaran,  S.  L.  Holm,  and  S.  Sigurdsson. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  249-256,  6  fig,  1  tab,  2 
ref. 

Descriptors:  'Surface  flow,  'Statistical  methods, 
'Model  studies,  'Shallow  water  equations,  'Sur- 
face water,  'Finite  element  method,  'Free  sur- 
faces, 'Hydraulic  models,  Wind  stress,  Friction, 
Coriolis  force,  Mathematical  models,  Finite  differ- 
ence methods,  Staggered  finite  element  scheme, 
Shallow  water,  Performance  evaluation,  Mathe- 
matical analysis,  Water  level. 

The  problem  of  testing  finite-element  schemes  for 
shallow-water  free  surface  flow,  including  the  ef- 
fects of  friction,  wind  stress,  and  Coriolis  force  was 
examined  using  the  new  staggered  finite-element 
scheme  introduced  in  1988  by  Sigurdsson  and  asso- 
ciates (W90-03027).  By  neglecting  non-linear  terms 
in  shallow-water  equations,  they  can  be  reduced  to 
a  Helmholtz  equation  by  considering  periodic  or 
time-independent  solutions.  When  only  effects  of 
friction  and  wind  stress  are  included,  there  exist 
analytical  solutions  for  simple  geometries  that  lend 
themselves  to  comparisons  with  solutions  obtained 
with  finite-element  schemes.  However,  when  the 
effect  of  Coriolis  force  is  also  present,  analytical 
solutions  become  more  complicated,  even  in  simple 
geometries,  due  to  awkward  boundary  conditions. 
For  this  case,  it  is  proposed  that  a  simple  finite- 
difference  scheme  be  used  for  comparisons  with 
finite-element  solutions.  Because  all  the  difference 
approximations  can  be  made  to  be  of  second  order 
for  simple  geometries,  a  posteriori  error  estimates 
for  the  finite-difference  solutions  are  available  via 
extrapolation.  The  staggered  finite-element  scheme 
of  Sigurdsson  and  associates  was  tested  in  a  prob- 
lem involving  a  rectangular  mesh  of  40  x  40  km, 
with  289  nodes  and  an  element  size  of  2500  m.  A 
polar  case  was  tested  in  which  there  were  90  nodes 
and  elements  divided  radially  into  5-degree  inter- 
vals; the  length  along  a  radius  in  this  problem  was 
30  km.  In  these  problems  the  no-flow  boundary 
was  on  three  sides.  Wind  set-up,  water  level,  and 


velocity  results  were  very  close  between  the  finite- 
difference  and  finite-element  methods,  except 
when  the  Coriolis  effect  was  introduced,  in  which 
case  water  level  results  differed  considerably  be- 
tween the  finite-difference  and  finite-element  ap- 
proaches. (See  also  W90-02980)  (Rochester-PTT) 
W90-03016 


COUPLED  FINITE  DIFFERENCE-FLUID  ELE- 
MENT TRACKING  METHOD  FOR  MODEL- 
LING HORIZONTAL  TRANSPORT  IN  SHAL- 
LOW LAKES. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
P.  Bakonyi,  and  J.  Jozsa. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  289-294,  5  fig,  2  ref. 

Descriptors:  'Hungary,  'Lakes,  'Shallow  water, 
'Statistical  models,  'Wind-driven  currents, 
'Model  studies,  'Finite  difference  methods,  Fluid 
element  tracking,  Lake  Balaton,  Computer  pro- 
grams, Performance  evaluation,  Advection,  Diffu- 
sion, Monte  Carlo  method. 

Wind-induced  horizontal  transport  phenomena 
were  analyzed  in  shallow  lakes  using  a  coupled 
two-dimensional  circulation-fluid  element  tracking 
model.  Advective  currents  were  calculated  by 
depth-integrated  alternating  direction  implicit 
(ADI)-type  finite-difference  model.  In  subdomains 
the  influence  of  small-scale  bottom  topography  on 
the  velocities  is  taken  into  account  by  local  grid 
refinement.  To  avoid  numerical  diffusion  and  to 
obtain  qualitative  results  quickly  and  easily,  trans- 
port simulation  is  based  on  the  Lagrangian  Fluid 
Element  Tracking  method,  modelling  the  paths  of 
marked  fluid  elements  in  the  advective-diffusive 
velocity  field.  Diffusive  velocity  fluctuations  were 
generated  by  Monte  Carlo  techniques.  Applica- 
tions of  this  model  are  illustrated  here  are  simula- 
tion of  storm-induced  displacement  of  large  pollu- 
tion clouds,  water  exchange  in  bays,  and  the 
mixing  of  inflow  in  Lake  Balaton,  Hungary.  The 
accuracy  can  be  improved  using  higher  order  time 
integration  and  velocity  interpolation.  Quantitative 
results  can  be  obtained  by  increasing  the  number  of 
elements,  resulting  in  a  linear  increase  in  CPU 
time.  Further  improvements  should  include  a 
three-dimensional  extension  and  the  direct  use  of 
velocity  fluctuation  data.  (See  also  W90-02980) 
(Rochester-PTT) 
W90-03021 


SOLVING  THE  TRANSPORT  EQUATION 
USING  TAYLOR  SERIES  EXPANSION  AND 
FINITE  ELEMENT  METHOD. 

Systech  Engineering,  Inc.,  Lafayette,  CA. 
C.  L.  Chen. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  301-306,  1  fig,  10  ref. 

Descriptors:  'Numerical  analysis,  'Model  studies, 
•Shallow  water,  'Finite  element  method,  'Trans- 
port equation,  Taylor  series,  Convection,  Diffu- 
sion, Mathematical  equations,  Mathematical 
models,  Algorithms,  Numerical  analysis,  Computer 
programs,  Finite  element  method,  Galerkin 
method,  Lakes,  Surface  water. 

The  simulation  of  transport  problems  in  a  shallow- 
water  basin  requires  the  solution  of  the  depth- 
averaged  transport  equation.  A  numerical  scheme 
is  presented  to  obtain  the  solution  of  the  depth- 
averaged  convection-diffusion  (transport)  equation 
together  with  the  shallow  water  equations.  The 
Galerkin  finite-element  method  is  applied  to  the 
spatial  approximation  of  the  transport  equation. 
The  direct  use  of  Taylor  series  expansion  to  the 


second  order  derivative  in  the  time  domain  results 
in  a  simple  forward  time-stepping  scheme.  This 
scheme  introduces  balancing  tensor  diffusivities 
into  the  transport  equation  to  compensate  for  the 
truncation  error  due  to  forward  differencing  in 
time,  and  it  precludes  spurious  oscillations.  Com- 
putational efficiency  can  be  obtained  by  lumping 
the  mass  matrix  and  using  one-point  quadrature. 
The  scheme  is  conditionally  stable  and  second- 
order  accurate.  (See  also  W90-02980)  (Author's 
abstract) 
W90-03023 


COOLING-INDUCED  NATURAL  CONVEC- 
TION IN  A  TRIANGULAR  ENCLOSURE  AS  A 
MODEL  FOR  LITTORAL  CIRCULATION. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

G.  M.  Horsch,  and  H.  G.  Stefan. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  307-312,  4  fig,  11  ref. 

Descriptors:  *Nearshore  processes,  *Water  circu- 
lation, 'Convection,  'Heat  transfer,  'Model  stud- 
ies, 'Littoral  zone,  Numerical  analysis,  Algo- 
rithms, Patankar  computer  program,  Simulation, 
Mathematical  models,  Mathematical  equations, 
Water  temperature,  Lakes. 

In  many  environmental  water  resources  applica- 
tions, the  flow  is  excited  by  heat  transfer  through 
the  surface  of  the  water  body.  The  convective 
flow  is  driven  by  a  horizontal  temperature  (densi- 
ty) gradient,  which  forms  because  regions  of  pro- 
gressively larger  depth  are  subjected  to  approxi- 
mately the  same  rate  of  surface  cooling.  In  the 
convective  littoral  flow  the  horizontal  temperature 
gradient  develops  naturally  in  response  to  heat 
transfer  in  the  vertical.  The  present  simulation 
model  is  formulated  in  terms  of  the  equations  of 
continuity,  momentum,  and  energy,  all  expressed 
in  polar  coordinates,  in  which  the  domain  can  be 
fitted  naturally.  Because  the  domain  is  cooled  from 
the  surface,  while  the  bottom  and  the  side  are 
insulated,  the  water  temperatures  continue  to  drop 
and  no  steady  state  in  terms  of  temperatures  can  be 
achieved.  The  conservation  equations  were  discre- 
tized  in  primitive  variables  and  solved  numerically 
using  the  SIMPLE  algorithm.  The  main  features  of 
the  method  are  preservation  of  the  conservation 
properties  of  the  equations,  the  power-law  interpo- 
lation of  the  combined  convection-diffusion  fluxes, 
and  fully  implicit  time-marching.  The  method  was 
implemented  in  the  code  of  Patankar,  with  modifi- 
cations to  allow  calculation  of  unsteady  flow.  Nu- 
merical solutions  at  Rayleigh  numbers  (Ra)  of 
10,000,  1,000,000,  and  100,000,000  and  Prandtl 
number  =  7  (water  at  20  C),  with  slope  =  0.2, 
were  extracted.  The  initial  condition  was  an  iso- 
thermal, zero-velocity  body  of  water.  The  steady 
state  at  Ra  =  1,000,000  consists  of  one  main  cell, 
with  a  smaller  cell  near  the  surface  of  the  deep-end 
side.  At  dimensionless  times  on  the  order  of  400  to 
500,  temperatures  reached  a  steady  state  for  practi- 
cal purposes,  but  velocities  still  oscillated,  to  be 
damped  out  later.  The  evolution  of  the  Ra  = 
100,000,000  run  was  considerably  more  complicat- 
ed; the  steady  state  may  be  reached  here  only  in  a 
time-averaged  sense.  (See  also  W90-02980)  (Roch- 
ester-PTT) 
W90-03024 


LAYERED  WAVE  EQUATION  MODEL  FOR 
THERMALLY  STRATIFIED  FLOW. 

Vermont   Univ.,   Burlington.   Dept.   of  Civil  and 
Mechanical  Engineering. 
J.  P.  Laible. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 


58 


WATER  CYCLE— Field  2 


ton  (co-publishers).   1988.  p  319-327,  4  fig,  8  ref. 

Descriptors:  'Internal  waves,  'Stratified  flow, 
•Model  studies,  *Lake  Champlain,  "Thermal  strat- 
ification, 'Wind  pressure,  *Thermocline,  "Lakes, 
"Mathematical  models,  Hydraulic  models,  Differ- 
ential equations,  New  York,  Vermont,  Waves,  Pre- 
diction. 

Large  amplitude  internal  waves  exist  in  lakes  in 
temperate  climates  when  thermal  stratification  de- 
velops in  the  summer  months.  This  motion  can 
induce  substantial  flows  under  the  right  wind  con- 
ditions and  hence  can  play  a  significant  role  in  the 
transport  process  in  the  main  body  of  a  lake. 
Extension  of  the  wave  equation  form  of  differential 
equations  for  homogeneous  bodies  of  water  to  a 
two-layered  system  was  done  with  particular  refer- 
ence to  Lake  Champlain  (New  York/Vermont). 
The  form  of  the  general  equations  is  described  and 
a  special  (X-Z  problem)  case  is  detailed.  The  re- 
sulting model  was  applied  to  predict  motion  of  the 
thermocline  in  Lake  Champlain.  The  solution  of 
the  resulting  matrix  equations  was  obtained  by 
both  direct  numerical  integration  and  modal  analy- 
sis. Lake  Champlain  is  a  long,  narrow  body  of 
water  with  a  thalweg  length  of  73.6  km.  In  the 
present  work  vertically  integrated  equations  were 
used  and  the  Coriolis  and  convective  terms  were 
ignored.  The  thalweg  is  the  x  axis  and  the  z  axis  is 
downward.  With  the  lake  initially  at  rest,  wind 
stress  values  were  read  into  the  program  at  1-hr 
increments.  The  modeled  and  measured  response 
were  agreed  well.  The  modeled  amplitudes  were 
less  than  the  observed.  The  amplitude  of  the 
motion  was  quite  large,  reaching  20-25  m.  This 
large  motion  followed  a  strong  wind  event  and 
resulted  in  tremendous  horizontal  exchanges  of 
fluid.  The  modal  analysis  revealed  that  the  funda- 
mental period  of  motion  is  3.51  days.  Frequency 
analysis  of  the  thermocline  motion  data  provides  a 
period  of  3.6  days.  When  all  modes  are  included, 
the  modal  analysis  and  direct  time  integration 
method  produced  identical  results,  as  expected. 
When  only  the  first  five  large  period  anti-gradient 
modes  are  used,  the  results  are  unreasonable  and 
eventually  become  excessive.  (See  also  W9O-O2980) 
(Rochester-PTT) 
W9O-03O26 


SIMPLE  STAGGERED  FINITE  ELEMENT 
SCHEME  FOR  SIMULATION  OF  SHALLOW 
WATER  FREE  SURFACE  FLOWS. 

Iceland  Univ.,  Reykjavik.  Science  Inst. 
S.  Sigurdsson,  S.  Kjaran,  and  G.  G.  Tomasson. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  329-335,  2  fig,  6  ref. 

Descriptors:  "Simulation  analysis,  "Surface  flow, 
"Model  studies,  "Shallow  water,  "Free  surfaces, 
•Finite  element  method,  Staggered  finite  element 
scheme,  Mathematical  equations,  Mathematical 
models,  Hydraulic  models,  Simulation,  Perform- 
ance evaluation. 

Numerical  schemes  for  simulation  of  free  surface 
flows  that  employ  the  idea  of  replacing  the  first 
order  continuity  equation  with  the  second  order 
wave  equation  recently  have  received  considerable 
attention.  An  analogous  approach  is  presented  here 
in  which  a  finite  element  approximation  in  space  to 
the  continuity  equation  is  first  derived  and  then 
this  approximate  equation  is  differentiated  in  time 
and  combined  with  the  momentum  equations.  Al- 
though the  resulting  equation  can  be  viewed  as  a 
space  approximation  to  the  wave  equation,  the 
present  approach  simplifies  the  derivation  with 
respect  to  boundary  conditions  and  offers  added 
insight  into  the  treatment  of  non-linear  terms. 
Based  on  this  approach  a  finite-element  scheme  for 
the  shallow  water  equations  is  derived  that  uses 
linear  approximations  over  triangular  elements  for 
surface  elevation  but  piecewise  constant  approxi- 
mations for  the  velocity  components  within  the 
elements.  The  resulting  scheme  resembles  finite- 
difference  schemes  based  on  the  so-called  stag- 


gered grid  approach,  so  it  is  referred  to  as  the 
staggered  finite  element  (SFE)  scheme.  The  com- 
putational attraction  of  the  SFE  scheme  is  that,  in 
the  absence  of  convective  terms,  and  for  a  given 
approximation  to  the  elevation  values,  the  momen- 
tum equations  can  be  integrated  independently 
within  the  elements.  By  treating  the  discontinuities 
in  the  approximate  velocity  values  across  element 
boundaries  appropriately,  it  is  nonetheless  found 
that  the  scheme  is  sufficiently  accurate  for  many 
simulations.  In  the  tests  carried  out  so  far,  various 
simplifications  have  been  employed  to  ensure  that 
the  matrix  to  be  inverted  when  advancing  one 
timestep  will  be  positive,  definite,  and  independent 
of  time  so  that  it  is  necessary  only  to  carry  out  a 
Cholesky  factorization  at  the  beginning  and  when 
the  timestep  is  changed.  (See  also  W90-02980) 
(Rochester-PTT) 
W9O-03027 


IMPROVED  STABILITY  OF  THE  'CAFE*  CIR- 
CULATION  MODEL. 

National  Technical  Univ.,  Athens  (Greece).  Dept. 
of  Civil  Engineering. 
E.  A.  Zeris,  and  G.  C.  Christodoulou. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  337-342,  3  fig,  1  tab,  8 
ref. 

Descriptors:  "Finite  element  method,  "Water  cir- 
culation, "Statistical  models,  "Model  studies, 
"Shallow  water,  Hydraulic  models,  Advection, 
Finite  difference  methods,  Numerical  analysis, 
CAFE  model,  Model  testing,  Wave  propagation, 
Performance  evaluation. 

One  of  the  earliest  and  best  known  finite-element 
solution  schemes  for  the  shallow  water  equation 
(SWE)  is  the  one  developed  by  Wang  and  Conner 
and  known  by  the  acronym  CAFE.  The  CAFE 
finite-element  scheme  for  the  shallow  water  equa- 
tions is  shown  to  be  non-linearly  unstable  due  to 
the  type  of  discretization  applied  the  advective 
terms.  The  behavior  of  CAFE  with  respect  to  its 
non-linear  instability  is  markedly  similar  to  that  of 
a  class  of  similarly  structured  finite-difference 
schemes  for  the  SWE.  An  improved,  two-step, 
time  integration  scheme  is  proposed  that  stabilizes 
advection.  Its  efficacy  has  been  verified  by  simple 
numerical  experiments  (a  free  oscillation  test,  with 
the  model  equations  containing  only  the  wave 
propagation  and  the  advective  terms).  The  scheme 
remained  stable  for  Courant  numbers  0.2-0.8,  but 
not  1.0.  (See  also  W90-02980)  (Rochester-PTT) 
W90-03028 


PRACTITIONER'S  HANDBOOK  ON  THE 
MODELLING  OF  DYNAMIC  CHANGE  IN 
ECOSYSTEMS. 

Institute    of  Terrestrial    Ecology,    Grange   over 
Sands  (England).  Merlewood  Research  Station. 
For  primary   bibliographic   entry   see   Field   6G. 
W90-03198 


PROTOZOAN    GRAZING    AND    BACTERIAL 

PRODUCTION  IN  STRATIFIED  LAKE  VECH- 

TEN    ESTIMATED   WITH    FLUORESCENTLY 

LABELED  BACTERIA  AND  BY  THYMIDINE 

INCORPORATION. 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

J.  Bloem,  F.  M.  Ellenbroek,  M.  J.  B.  Baer-Bilissen, 

and  T.  E.  Cappenberg. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  7,  p  1787-1795,  July  1989. 

7  fig,  4  tab,  33  ref. 

Descriptors:  "Food  chains,  "Aquatic  productivity, 
"Lake  stratification,  "Limnology,  "Fluorescence, 
"Lakes,  "Protozoa,  "Grazing,  "Aquatic  bacteria, 
"DNA,  Aquatic  populations,  Population  dynamics, 
The  Netherlands. 

In  stratified  Lake  Vechten,  The  Netherlands,  pro- 
tozoan  grazing   was   estimated    on   the   basis   of 


Lakes — Group  2H 

uptake  of  fluorescently  labeled  bacteria  and  com- 
pared with  bacterial  production  estimated  on  the 
basis  of  thymidine  incorporation.  By  using  a 
grazer-free  mixed  bacterial  population  from  the 
lake  in  continuous  culture,  an  empirical  relation- 
ship between  cell  production  and  thymidine  incor- 
poration was  established.  Thymidine  incorporation 
into  total  cold-trichloroacetic-acid-insoluble  ma- 
cromolecules  yielded  a  relatively  constant  empiri- 
cal conversion  factor  of  ca.  10  to  the  18th  power 
bacteria/mole  of  thymidine  at  specific  growth 
rates  ranging  from  0.007  to  0.116/hr.  Although 
thymidine  incorporation  has  been  assumed  to 
measure  DNA  synthesis,  thymidine  incorporation 
appeared  to  underestimate  the  independently  meas- 
ured bacterial  synthesis  by  at  least  1.5-fold  to  13- 
fold,  even  if  all  incorporated  label  was  assumed  to 
be  in  DNA.  However,  incorporation  into  DNA 
was  found  to  be  insignificant  as  measured  by  con- 
ventional acid-base  hydrolysis.  This  applied  not 
only  to  the  low-oxygen  hypolimion  and  metalim- 
nion  but  also  to  the  aerobic  epilimnion.  Thus,  the 
established  empirical  conversion  factor  for  thymi- 
dine incorporation  into  total  macromolecules  was 
used  to  estimate  bacterial  production.  Maximum 
production  rates  were  found  in  the  metalimnion 
and  were  1  order  of  magnitude  higher  than  in  the 
epilimnion  and  hypolimnion.  In  all  three  strata,  the 
estimated  bacterial  production  was  roughly  bal- 
anced by  the  estimated  protozoan  grazing.  Hetero- 
trophic nanoflagellates  were  the  major  consumers 
of  the  bacterial  production  and  showed  maximum 
numbers  in  the  microaerobic  metalimnion.  (Au- 
thor's abstract) 
W90-03235 


TURNOVER  OF  EXTRACELLULAR  DNA  IN 
EUTROPHIC  AND  OLIGOTROPHIC  FRESH- 
WATER ENVIRONMENTS  OF  SOUTHWEST 
FLORIDA. 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

J.  H.  Paul,  W.  H.  Jeffrey,  A.  W.  David,  M.  F. 

DeFlaun,  and  L.  H.  Cazares. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  7,  p  1823-1828,  July  1989. 

3  fig,  3  tab,  26  ref.  EPA  Cooperative  Agreement 

CR813589-02-0  and  NSF  Grant  BSR8601570. 

Descriptors:  "Oligotrophy,  "Springs,  *Limnology, 
"Fate  of  pollutants,  "Reservoirs,  "Eutrophic  lakes, 
"DNA,  "Florida,  Phytoplankton,  Bacteria,  Water 
chemistry,  Microbiological  studies,  Biomass. 

The  turnover  of  extracellular  DNA  was  investigat- 
ed in  oligotrophic  springs  of  the  Crystal  River  and 
the  eutrophic  Medard  Reservoir  of  southwest 
Florida.  The  Medard  Reservoir  possessed  large 
populations  of  bacterioplankton  and  phytoplankton 
(6,800  million  cells  per  liter  and  28.6  micrograms 
of  chlorophyll  a  per  liter,  respectively),  while  the 
Crystal  River  springs  only  contained  a  fraction  of 
the  microbial  biomass  found  in  the  Medard  Reser- 
voir. Although  dissolved  DNA  values  were  great- 
er in  the  Medard  Reservoir,  higher  rates  of  DNA 
removal  resulted  in  similar  extracellular  DNA 
turnover  times  in  both  environments  (9.62  +A3.6 
hr  in  the  Crystal  River  and  10.5  +/-  2.1  hr  in  the 
Medard  Reservoir).  These  results  indicate  that  re- 
gardless of  trophic  status  or  microbial  standing 
stock,  extracellular  DNA  turns  over  rapidly  in 
subtropical  planktonic  freshwater  environments. 
Therefore,  recombinant  DNA  sequences  from  re- 
leased genetically  engineered  microorganisms 
might  not  be  expected  to  survive  for  long  periods 
of  time  in  freshwater  planktonic  environments. 
(Author's  abstract) 
W90-03236 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
WATER  COLUMN  MEASUREMENTS  IN 
AQUACULTURE  PONDS. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  7B. 
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EFFECTS  OF  NUTRIENT  AVAILABILITY  ON 
PRIMARY  PRODUCTIVITY  AND  FISH  PRO- 
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DUCTION      IN      FERTILIZED      TROPICAL 
PONDS. 

Pertanian    Malaysia    Univ.,    Serdang.    Faculty   of 

Fisheries  and  Marine  Science. 

For  primary  bibliographic  entry  see  Field  81. 
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LARGE  CONCENTRATIONS  OF  SUBMERGED 
PULPWOOD  LOGS  AS  FISH  ATTRACTION 
STRUCTURES  IN  A  RESERVOIR. 

Maine  Cooperative   Fish   and   Wildlife   Research 

Unit,  Orono. 

For  primary  bibliographic  entry  see  Field  81. 
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ABUNDANCE  OF  AEROMONAS  HYDRO- 
PHILA  L.  AT  LAKE  HARNEY  ON  THE  ST. 
JOHNS  RIVER  WITH  RESPECT  TO  RED 
SORE  DISEASE  IN  STRIPED  MULLET. 

University  of  Central  Florida,  Orlando.  Dept.  of 
Biological  Sciences. 

J.  A.  Osborne,  G.  E.  Fensch,  and  J.  F.  Charba. 
Florida  Scientist  FLSCAQ,  Vol.  52,  No.  3,  p  171- 
177,  Summer  1989.  1  fig,  3  tab,  13  ref. 

Descriptors:  *Florida,  "Limnology,  *Sport  fishing, 
'Aeromonas,  *Lakes,  *Fish  diseases,  *Mullet, 
Aquatic  bacteria,  Population  density,  Lake  sedi- 
ments, Rivers,  Epidemiology. 

The  density  of  Aeromonas  hydrophila  L.  in  the  St. 
Johns  river  at  Lake  Harney,  Florida  was  examined 
within  the  environment  (water  and  sediment)  and 
on  striped  mullet  (skin  and  stomach)  between  Feb- 
ruary and  August,  1982.  High  densities  of  this 
pathogenic  bacteria  occurred  within  the  environ- 
ment during  midsummer  when  sedimentary  chlo- 
rophyll a  and  water  temperature  were  highest. 
Diseased  striped  mullet  (fish  with  skin  lesions), 
containing  high  densities  of  the  bacteria  within 
their  stomachs  and  on  their  skin  were  more  abun- 
dant during  summer.  This  suggests  that  mullet, 
browsing  on  bacteria-laden  sediment  for  algae,  ac- 
cumulate bacteria  within  their  gut  and  on  their  skin 
which,  in  turn,  enhances  infections  of  red  sore 
disease.  Significant  correlation  coefficients  were 
not  found  between  Aeromonas  hydrophila  L. 
abundance  (water  and  sediment)  and  dissolved 
oxygen,  pH,  total  alkalinity,  specific  conductivity, 
and  planktonic  chlorophyll  a.  (Author's  abstract) 
W90-03242 


PHOTOSYNTHESIS  OF  ALGAL  CULTURES 
AND  PHYTOPLANKTON  FOLLOWING  AN 
ACID  PH  SHOCK. 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-03259 


OXYGEN-INDUCED  CHANGES  IN  MOR- 
PHOLOGY OF  AGGREGATES  OF  APHANIZO- 
MENON  FLOS-AQUAE  (CYANOPHYCEAE): 
IMPLICATIONS  FOR  NITROGEN  FIXATION 
POTENTIALS. 

Michigan   State   Univ.,   Hickory   Corners.    W.K. 
Kellogg  Biological  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-03260 


UPLAND  SWAMPS  OF  THE  HIGHLAND  RIM 
OF  TENNESSEE. 

Austin  Peay  State  Univ.,  Clarksville,  TN. 

W.  H.  Ellis,  and  E.  W.  Chester. 

Journal   of  the   Tennessee   Academy  of  Science 

JTASAG,  Vol.  64,  No.  3,  p  97-101,  July  1989.  4 

fig,  15  ref. 

Descriptors:  'Ecosystems,  'Wetlands,  'Swamps, 
•Tennessee,  *Karst,  Lakes,  Geology,  Fens,  Vege- 
tation, Aquatic  plants,  Wildlife  habitats,  Conserva- 
tion, Kentucky. 

Three  upland  swamp  communities  of  the  Tennes- 
see portion  of  the  Highland  Rim  Section  (Interior 
I^ow  Plateaus  Province)  are  described.  Anderson 
Pond  is  in  White  County  (middle-eastern,  Eastern 
Highland  Rim  Subsection);  Mingo  Swamp  is  in 
Franklin  County  (southwestern,  Eastern  Highland 


Rim  Subsection);  Cedar  Hill  Swamp  is  in  Robert- 
son County  (Pennyroyal  Plain  Subsection).  Ander- 
son Pond  is  one  of  the  few  relatively  undisturbed, 
permanently  wet,  karst  ponds  in  the  area.  Cedar 
Hill  Swamp  is  one  of  the  best  remaining  examples 
of  an  oak  swamp  in  the  southern  Pennyroyal  Plain 
Subsection  of  Tennessee  and  Kentucky.  Mingo 
Swamp  is  one  of  the  largest  undrained  karst  fens  of 
its  area.  It  contains  several  Coastal  Plain  disjuncts 
and  apparently  one  new  taxon  (Xyris  latifolia  var. 
iridifolia).  All  swamps  represent  landforms  that 
were  once  more  commonplace  in  their  respective 
regions  and  contain  unique  assemblages  of  plants. 
Each  swamp  has  been  evaluated  and  recommended 
as  a  National  Natural  Landmark.  (Geiger-PTT) 
W90-03265 


FLORISTIC  AND  VEGETATIONAL  OVER- 
VIEW OF  REELFOOT  LAKE. 

Tennessee  Dept.  of  Conservation,  Nashville.  Div. 

of  Ecological  Services. 

M.  Guthrie. 

Journal   of  the   Tennessee   Academy   of  Science 

JTASAG,  Vol.  64,  No.  3,  p  113-116,  July  1989.  24 

ref. 

Descriptors:  *Reelfoot  lake,  'Limnology,  'Lakes, 
'Tennessee,  'Vegetation,  'Aquatic  plants,  Sub- 
merged plants,  Swamps,  Marsh  plants,  Species  di- 
versity, Ecosystems,  Bottomland. 

The  history  of  botanical  exploration  at  Reelfoot 
Lake  is  summarized  and  the  plant  communities  are 
briefly  described  and  discussed.  Aquatic  communi- 
ties include  the  Floating  Aquatic  Community,  the 
Submerged  Aquatic  Community,  the  Emergent/ 
Floating  Aquatic  Community,  the  Emergent 
Aquatic  Community,  the  Stump  or  Log  Communi- 
ty, and  the  Shrub  Marsh  Community.  Bottomland 
hardwood  communities  include  the  Baldcypress 
Community,  the  Swamp  Red  Maple-Green  Ash- 
Black  Willow  Community,  the  Sugarberry-Soft 
Maple-Green  Ash  Community,  the  Water  Oak- 
Sweetgum-Bitternut  Hickory  Community,  and  the 
Upland  Forest  Community.  A  floristic  survey  of 
state-owned  lands  in  1986  yielded  400  vascular 
plant  taxa,  of  which  89.5%  are  native.  Noteworthy 
collections  during  this  study  are  discussed  because 
they  had  not  been  previously  recorded  from  Reel- 
foot,  they  proved  to  be  more  common  than  previ- 
ously believed,  they  are  rare  in  the  state  and  had 
not  been  recorded  from  Reelfoot  for  many  years, 
or  they  occupy  specialized  or  unusual  habitats. 
These  include  Boltonia  asteroides  var.  recognita, 
Carex  comosa,  Carex  decomposita,  Carex  socialis, 
Crataegus  mollis,  Cyperus  engelmannii,  Hydroco- 
tyle  ranunculoides,  Phacelia  ranunculacea,  Physalis 
angulata  var.  pendula,  Polymnia  laevigata,  Prunus 
munsoniana,  and  Spiranthes  ovalis.  (Geiger-PTT) 
W90-03266 


AQUATIC  VASCULAR  FLORA  AND  PLANT 
COMMUNITIES  ALONG  RIVERS  AND  RES- 
ERVOIRS OF  THE  TENNESSEE  RWER 
SYSTEM. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
D.  H.  Webb,  and  A.  L.  Bates. 
Journal   of  the  Tennessee  Academy  of  Science 
JTASAG,  Vol.  64,  No.  3,  p  197-203,  July  1989.  1 
fig,  1  tab,  76  ref. 

Descriptors:  'Aquatic  plants,  'Species  composi- 
tion, 'Ecosystems,  'Rivers,  'Lakes,  'Limnology, 
•Reservoirs,  'Tennessee  River,  Submerged  plants, 
Macrophytes,  Vegetation,  Mosquitoes,  Aquatic 
weeds. 

Submersed  vascular  species  and  pondweeds  (Pota- 
mogeton  spp.)  with  floating  leaves  are  listed  for 
major  rivers  of  the  Tennessee  River  system.  Sever- 
al species,  such  as  Podostemum  ceratophyllum,  are 
common  and  widespread,  while  others  such  as 
Potamogeton  amplifolius,  P.  epihydrus,  P.  tennes- 
seensis,  and  Isoetes  macrospora,  have  restricted 
distributions  and  are  considered  rare.  The  Emory 
River  system  and  the  Holston  River  have  the  most 
diverse  aquatic  flora.  Prior  to  impoundment,  the 
lower  portion  of  the  Little  Tennessee  River  had  a 
diverse  and  widespread  aquatic  community  that  is 
now  confined  to  a  2  or  3  km  tailwater  section  of 
Tcllico   Reservoir.   The   Holston   River,   with   its 


luxuriant  growth  of  aquatic  macrophytes,  is  one  of 
the  most  productive  riverine  environments  in  tem- 
perate North  America.  Aquatic  vegetation  studies 
conducted  in  reservoirs  of  the  Tennessee  River 
system  in  the  1930's  and  1940's  focused  primarily 
on  emergent  species  that  provided  breeding  habitat 
for  the  anopheline  mosquito  that  vectored  malaria. 
Major  changes  in  mainstream  reservoirs  have  oc- 
curred during  the  last  30  years  as  a  result  of  the 
introduction  and  naturalization  of  the  submersed 
exotics  Myriophyllum  spicatum  and  Najas  minor. 
These  two  species  and  Najas  guadalupensis  ac- 
count for  approximately  90%  of  the  16000  ha  of 
aquatic  plants  that  colonized  TVA  reservoirs  in 
1987.  Hydrilla  verticillata  was  discovered  in  the 
reservoir  system  in  1982  and  likely  will  be  the 
major  submersed  weed  within  a  decade.  Several 
emergent  species,  most  of  which  are  introductions 
or  have  weedy  characteristics  are  expanding  in  the 
Tennessee  River  system.  Several  potential  weeds 
recently  have  been  reported  from  Tennessee  along 
reservoir  margins.  Annual  species  dominate  the 
mudflat  community  of  mainstream  reservoirs.  The 
distribution  of  several  species  within  the  Tennessee 
Valley  is  primarily  limited  to  mudflats  of  reser- 
voirs. (Author's  abstract) 
W90-03267 


AQUATIC  WEED  CONTROL. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-03271 


FORMS  AND  HYDROLYTIC  BEHAVIOR  OF 
SULPHUR  IN  HUMIC  ACID  AND  RESIDUE 
FRACTIONS  OF  FOUR  PEATS  FROM  THE 
FRASER  LOWLAND. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For   primary   bibliographic   entry   see   Field   2G. 
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KINETICS  OF  MICROBIAL  DEGRADATION 
OF  VASCULAR  PLANT  MATERIAL  IN  TWO 
WETLAND  ECOSYSTEMS. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
M.  A.  Moran,  R.  Benner,  and  R.  E.  Hodson. 
Oecologia  OECOBX,  Vol  79,  No.  2,  p  158-167, 
May  1,  1989.  6  fig,  2  tab,  66  ref.  NOAA  Grant  No. 
NA80AAD00091  and  NSF  Grants  Nos.  OCE87- 
18019  and  BSR81-14823. 

Descriptors:  'Kinetics,  'Microbial  degradation, 
'Vascular  tissues,  'Nutrients,  'Limnology,  'Wet- 
lands, 'Mathematical  models,  'Detritus,  Organic 
matter,  Decomposition,  Cycling  nutrients,  Ecosys- 
tems, Swamps,  Marshes,  Plant  tissues,  Biodegrada- 
tion. 

In  shallow-water  marshes  and  swamps,  vascular 
plants  often  constitute  the  single  most  abundant 
source  of  available  organic  matter.  Grazing  by 
animals  is  minimal  in  typical  wetland  ecosystems, 
so  that  the  bulk  of  this  carbon  eventually  becomes 
part  of  the  detritus,  or  non-living  carbon,  pool. 
Detritus  from  vascular  plants  is  also  the  largest 
pool  of  photosynthate  available  in  wetland  sys- 
tems. Vascular  plant  decomposition  was  followed 
during  two  different  years  in  one  freshwater  and 
one  marine  wetland  in  southeastern  Georgia,  USA, 
using  a  modified  litterbag  technique.  Chemical 
analysis  of  plant  material  revealed  different  rates  of 
decomposition  for  different  components  of  the 
plant  material  (soluble  components,  alpha-cellu- 
lose, hemicellulose,  and  lignin)  and,  further,  that 
rates  of  decomposition  of  each  component 
changed  over  time,  such  that  the  specific  rate  of 
decay  for  each  fraction  decreased  as  decomposi- 
tion proceeded.  Three  mathematical  models  which 
differed  in  their  treatment  of  the  biochemical  het- 
erogeneity of  vascular  plant  detritus  were  investi- 
gated with  regard  to  their  relative  abilities  to  de- 
scribe decomposition  kinetics  from  the  field  incu- 
bations as  well  as  from  laboratory  microcosm  stud- 
ies with  radiolabeled  plant  material.  A  decaying 
coefficient  model,  which  treats  plant  detritus  as  a 
single  component  but  allows  for  a  decreasing  spe- 
cific decomposition  rate  as  material  ages,  was  most 
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successful  in  describing  kinetics  of  decomposition. 
This  model  accommodates  the  changes  in  quality 
of  vascular  plant  detritus  resulting  from  preferen- 
tial decomposition  of  more  labile  components  (for 
example,  non-lignocellulosic  material  and  holocel- 
lulose)  and  the  relative  accumulation  of  more  re- 
fractory components  (for  example,  lignin)  ob- 
served with  time.  The  model  also  accommodates 
the  potential  transformation  of  various  plant  com- 
ponents into  more  refractory  components  (humifi- 
carion)  during  the  decomposition  process.  (Au- 
thor's abstract) 
W9O-03344 


WEST  AFRICAN  RIVERS  AS  BIOGEOGRAPH- 
IC  ISLANDS:  SPECIES  RICHNESS  OF  FISH 
COMMUNITIES. 

Laboratoire  d'Ichtyologie  Generale  et  Appliquee, 

Paris  (France). 

B.  Hugueny. 

Oecologia  OECOBX,  Vol.  79,  No.  2,  p  236-243, 

May  1,  1989.  3  fig,  6  tab,  40  ref. 

Descriptors:  'Limnology,  'Ecosystems,  'Rivers, 
•Species  diversity,  'Fish  populations,  River  sys- 
tems, Aquatic  habitats,  Catchment  areas,  Regres- 
sion analysis,  Mathematical  models,  Ecology, 
Africa. 

Environments  surrounded  by  habitats  unfavorable 
to  the  biological  group  are  considered  to  be  bio- 
geographic  islands.  Because  rivers  are  separated 
from  each  other  by  barriers  which  strictly  aquatic 
animals  cannot  pass,  it  is  justifiable  to  consider 
them  as  biogeographic  islands.  In  this  study,  some 
factors  influencing  the  species  richness  of  West 
African  fish  communities  were  studied  in  a  sample 
of  26  rivers  using  four  habitat  and  hydrologic 
variables.  The  aim  of  this  comparison  is  to  test 
whether  insularity  affects  species  richness  of  West 
African  rivers.  Analysis  of  a  larger  sample  of  39 
rivers  showed  that  species  richness  was  positively 
related  to  area.  A  power  function  with  exponent  of 
0.32  gave  the  best  fit.  As  the  surface  area  used  was 
that  of  the  catchment  area  and  not  that  (unknown) 
of  the  river,  the  biological  significance  of  this 
relationship  and  the  possibilities  of  comparison 
were  limited.  Ridge  regression  analysis  and  for- 
ward stepwise  selection  indicated  that  a  model  that 
explained  ln(species  richness)  as  a  function  of 
ln(mean  annual  discharge)  and  ln(catchment  sur- 
face area)  was  best,  accounting  for  90%  of  the 
variance  of  the  dependent  variable.  The  combina- 
tion of  surface  area  and  discharge  was  presumed  to 
act  through  the  volume  of  water  available  for  the 
fishes  and  habitat  productivity.  Habitat  diversity, 
measured  by  the  diversity  of  the  terrestrial  vegeta- 
tion covering  the  catchment  area,  had  no  signifi- 
cant positive  effect  when  surface  area  was  used  in 
the  regression.  Rivers  ('islands')  should  have  fewer 
species  than  tributaries  of  similar  size  since,  for 
fishes  within  a  river  system  ('continent'),  there  is 
free  circulation  between  all  its  branches.  The 
model  derived  from  the  river  data  underestimated 
the  species  richness  of  a  sample  of  1 1  tributaries. 
This  was  compatible  with  the  hypothesis  of  higher 
population  extinction  rates  in  insular  biotopes.  The 
residuals  of  the  linear  model  did  not  show  random 
geographical  distribution;  the  rivers  in  some  areas 
had  more  species  than  expected.  It  is  possible  that 
historical  factors,  especially  Quaternary  climatic 
variations,  might  cause  this  distribution.  (Author's 
abstract) 
W90-03345 


SPECIATION  OF  PARTICULATE  TRACE 
METALS  IN  SEDIMENTS  OF  ANARBE  RES- 
ERVOIR. 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Dept.  de  Quimica  Aplicada. 

For  primary  bibliographic  entry  see  Field  5A. 
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BENTHIC  BACTERIAL  BIOMASS  AND  PRO- 
DUCTION IN  THE  HUDSON  RTVER  ESTU- 
ARY. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

H.  K.  Austin,  and  S.  E.  G.  Findlay. 

Microbial  Ecology  MCBEBU,  Vol.  18,  No.  2,  p 

105-116,  1989.  6  fig,  1  tab,  43  ref.  National  Science 


Foundation  Grant  BSR-8705468. 

Descriptors:  'Estuaries,  'Rivers,  'Marshes, 
'Hudson  River,  'Tidal  marshes,  'Bacteria,  'Bio- 
mass,  Cattails,  Wetlands,  Typha,  Nuphar,  Bul- 
rushes, Benthic  fauna. 

Bacterial  biomass,  production,  and  turnover  were 
determined  for  two  freshwater  marsh  sites  and  a 
site  in  the  main  river  channel  along  the  tidally 
influenced  Hudson  River.  The  incorporation  of 
(methyl-3H)  thymidine  into  DNA  was  used  to 
estimate  the  growth  rate  of  surface  and  anaerobic 
bacteria.  Bacterial  production  at  marsh  sites  was 
similar  to,  and  in  some  cases  considerably  higher 
than,  production  estimates  reported  for  other 
aquatic  wetland  and  marine  sediment  habitats.  Pro- 
duction averaged  1.8-2.8  mg  C/sq/m/hr  in  marsh 
sediments.  Anaerobic  bacteria  in  marsh  sediment 
incorporated  significant  amounts  of  (methyl- 
3H)thymidine  into  DNA.  Despite  differences  in 
dominant  vegetation  and  tidal  regime,  bacterial 
biomass  was  similar  in  Trapa,  Typha,  and  Nuphar 
aquatic  macrophyte  communities.  Bacterial  abun- 
dance and  productivity  were  lower  in  sandy  sedi- 
ments associated  with  Scirpus  communities  along 
the  Hudson  River  (200  mg  c/sq  m  and  0.3  mg  c/ 
sq/m/hr,  respectively).  (Author's  abstract) 
W90-03370 


AQUATIC  HYPHOMYCETE  COMMUNnTES 
IN  CLEAR-CUT  AND  WOODED  AREAS  OF  AN 
ILLINOIS  STREAM. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

For  primary  bibliographic  entry  see  Field  4C. 
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FISH  DISTRD3UTION  IN  RICHLAND  CREEK, 
AN  URBANLZTNG  STREAM  BASEV  IN 
SOUTHWESTERN  DLLENOIS. 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 
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FISHES  IN  THE  ILLINOIS  PORTION  OF  THE 
UPPER  DES  PLATNES  RTVER. 

Southern  Illinois  Univ.,  Carbondale.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
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SURVEY  OF  PERSISTENT  PESTICIDE  RESI- 
DUES IN  THE  EDD3LE  TISSUES  OF  WTLD 
AND  POND-RAISED  LOUISIANA  CRAYFISH 
AND  THEM  HABITAT. 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.   of 

Food  Science. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOTRANSFORMATION  AND  OTHER  PHYSI- 
OLOGICAL RESPONSES  IN  WHTTEFISH 
CAGED  IN  A  LAKE  RECEIVING  PULP  AND 
PAPER  MILL  EFFLUENTS. 

Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
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GROWTH  OF  JUVENILE  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AND  BROWN 
TROUT,  SALMO  TRUTTA  L.,  IN  A  SCOTTISH 
RIVER  SYSTEM  SUBJECT  TO  COOLING- 
WATER  DISCHARGE. 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
For  primary  bibliographic  entry  see  Field  5C. 
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OXYGEN-18  CONTENT  OF  ATMOSPHERIC 
OXYGEN  DOES  NOT  AFFECT  THE  OXYGEN 
ISOTOPE  RELATIONSHIP  BETWEEN  ENVI- 
RONMENTAL WATER  AND  CELLULOSE  IN  A 
SUBMERGED  AQUATIC  PLANT,  EGERIA 
DENSA  PLANCH. 
California  Univ.,  Los  Angeles.  Dept.  of  Earth  and 


Lakes — Group  2H 

Space  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 
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SURFACE-SEDIMENT  CHRYSOPHYTES 

FROM  35  QUEBEC  LAKES  AND  THEIR  USE- 
FULNESS IN  RECONSTRUCTING  LAKE- 
WATER  PH. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

A.  S.  Dixit,  and  S.  S.  Dixit. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  67, 
No.  7,  p  2071-2076,  July  1989.  5  fig,  1  tab,  31  ref. 

Descriptors:  'Bioindicators,  'Acid  rain  effects, 
'Lake  sediments,  Sediment-water  interfaces, 
'Chrysophyta,  'Hydrogen  ion  concentration, 
Quebec,  Lakes,  Species  composition. 

Chrysophyte  scales  from  surface  sediments  sam- 
ples of  35  Quebec  lakes  were  analyzed  to  examine 
their  relationship  with  lake-water  pH.  The  percent 
composition  of  common  chrysophyte  taxa  were 
plotted  against  the  measured  lake-water  pH.  The 
distribution  of  many  taxa  was  found  to  be  closely 
associated  with  pH.  The  pH  indicator  status  and 
abundance-weighted  mean  pH  values  of  the  major- 
ity of  taxa  of  the  studied  region  agreed  with  the 
published  work.  Chrysophyte  counts  were  quanti- 
fied to  establish  a  predictive  pH  model  using  multi- 
ple regressions  of  pH  indicator  chrysophyte  assem- 
blages with  lake-water  pH.  A  strong  relationship 
(r2  =  0.72)  was  observed  between  measured  and 
inferred  pH  values.  The  pH  predictive  ability  of 
chrysophytes  was  further  corroborated  by  recon- 
structing the  recent  pH  history  of  Lake  Bonneville. 
Over  the  last  30  years,  the  inferred  pH  of  this  lake 
has  declined  =  1  pH  unit.  The  present  study 
accentuates  that  stratigraphic  analysis  of  chryso- 
phytes will  provide  useful  measurements  of  the 
extent  of  lake-water  acidity  in  Quebec.  (Author's 
abstract) 
W90-03458 


MULTTTROPHIC  LAKE  EVALUATION  OF 
SEDIMENT  TOXICITY  IN  WAUKEGAN  AND 
INDIANA  HARBORS. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-03467 


TRANSFORMATION  AND  EXPORT  OF  PHOS- 
PHORUS FROM  WETLANDS. 

Ontario  Ministry  of  the  Environment,   Thunder 

Bay  (Ontario). 

J.  Gehrels,  and  G.  Mulamoottil. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

365-370,  October-December  1989.  1  fig,  1  tab,  32 

ref. 

Descriptors:  'Nutrients,  'Path  of  pollutants, 
•Phosphorus,  'Eutrophication,  'Nutrient  trans- 
port, 'Wetlands,  'Orthophosphates,  'Sediments, 
Aquatic  plants. 

There  is  widespread  acceptance  of  the  phosphorus 
retention  capability  of  wetlands  even  though  re- 
search findings  are  often  inconclusive  and  contra- 
dictory. The  results  of  a  one  year  phosphorus 
budget  study  indicate  that  internal  wetland  proc- 
esses may  transform  sediment  bound  phosphorus  to 
plant  available  orthophosphorus.  While  total  phos- 
phorus imports  were  nearly  double  the  total  phos- 
phorus exports  for  the  study  wetland,  orthophos- 
phorus exports  were  22%  greater  than  imports. 
This  study  supports  the  recent  finding  that  wet- 
lands have  limited  capability  to  retain  orthophos- 
phorus and  indicates  that  wetlands  may  even  in- 
crease the  export  of  orthophosphorus.  The  gener- 
ally accepted  nutrient  retention  function  of  wet- 
lands and  their  possible  role  in  eutrophication  is 
thus  questionable.  (Author's  abstract) 
W90-03504 


INCREASING  DAMMING  OF  THE  PARANA 
BASIN  AND  ITS  EFFECTS  ON  THE  LOWER 
REACHES. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

Consejo  Nacional  de  Investigaciones  Cientificas  y 

Tecnicas,  Buenos  Aires  (Argentina). 

For  primary   bibliographic  entry  see   Field   6G. 

W90-03507 


CHINOOK  SALMON  SPAWNING  SURVEYS 
IN  DEEP  WATERS  OF  A  LARGE,  REGULAT- 
ED RIVER. 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
G.  A.  Swan. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  4,  No.  4,  p.  355-370,  November- 
December  1989.  3  fig,  9  tab,  19  ref. 

Descriptors:  'Columbia  River,  'Spawning, 
•Salmon,  'Deep-water  habitats,  'Mapping,  'Data 
acquisition,  'Fish  behavior,  Regulated  flow,  Moni- 
toring. 

In  1986  research  divers  surveyed  and  mapped 
deep-water  spawning  redds  of  fall  chinook  salmon 
(Oncorhynchus  tshawytscha)  in  selected  sites 
within  an  impounded  segment  of  the  main-stem 
Columbia  River,  Washington  State.  In  velocities 
over  3  m/s  and  depths  up  to  11  m,  two  divers 
riding  a  maneuverable  sled  made  cross-current 
transects  communicating  observations  of  substrate 
materials  and  deep-water  spawning  sites.  Surface 
personnel  tracked  the  position  of  the  sled  with  a 
laser  locating  system  that  logged  the  information 
into  data  storage.  Subsequently,  the  computerized 
data  were  translated  into  overlaying  maps  depict- 
ing location  of  redds,  substrate  materials,  and 
depth  contours.  Deep-water  spawning  (>3  m)  oc- 
curred at  most  survey  sites  in  velocities  between 
0.6  and  0.8  m/s.  The  average  depth  of  spawning 
was  6.5  m,  and  the  maximum  was  9.1  m~deeper 
than  the  depth  redds  can  normally  be  detected  by 
aerial  observation  (3-4  m).  Deep-water  spawning 
ranged  from  none  to  substantial  in  areas  of  near 
identical  physical  characteristics.  A  method  for 
estimating  abundance  and  density  of  deep-water 
redds,  based  upon  the  data  collected  with  this 
mapping  technique,  is  presented.  This  study  com- 
bined with  current  limited  information  concerning 
deep  water  spawning  suggests  that  up  to  80%  of 
the  escapement  of  fall  chinook  salmon  in  this  reach 
may  spawn  in  deep  water.  (Author's  abstract) 
W90-03509 


RELATIONSHIPS  BETWEEN  ACTTNOMY- 
CETE  POPULATIONS  AND  ORGANIC 
MATTER  DEGRADATION  IN  LAKE  MUL- 
WALA, SOUTHEASTERN  AUSTRALIA. 

Murray-Darling     Freshwater     Research     Centre, 
Albury  (Australia). 
P.  I.  Boon. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  4,  No.  4,  p.  409-418,  November- 
December  1989.  4  fig,  1  tab,  36  ref. 

Descriptors:  'Limnology,  'Taste-producing  algae, 
•Odor-producing  algae,  'Organoleptic  properties, 
•Actinomyces,  'Potable  water,  *Water  quality 
control,  *Reservoirs,  Population  density,  Organic 
matter,  Drinking  water,  Biodegradation,  Lake 
Mulwala,  Australia,  Vegetation  effects. 

The  proposal  that  actinomycete  populations,  and 
thus  the  occurrence  of  taste  and  odor  problems  in 
potable  water  supplies,  are  related  to  the  input  of 
organic  matter  to  reservoirs  was  examined.  The 
number  of  actinomycetes  in  Lake  Mulwala,  a  man- 
made  lake  in  southeastern  Australia,  ranged  from 
2-80/ml  in  the  water  column  and  27000- 120000/cu 
cm  in  the  sediments.  Population  densities  in  the 
water  column  and  sediments  were  greatest  in 
winter  and  summer,  respectively.  They  were  not 
highly  correlated  with  protein  or  polysaccharide 
degradation.  The  weak  relationship  between  actin- 
omycete numbers  and  rate  of  organic-matter 
breakdown  was  probably  due  to  metabolic  inactivi- 
ty of  the  bacteria,  since  actinomycetes  in  the  sedi- 
ments occurred  mainly  as  spores  rather  than  as 
vegetative  cells.  Limiting  the  input  of  organic 
matter,  for  instance  by  the  removal  of  fringing 
vegetation,  will  have  little  effect  on  actinomycete 
populations  in  this  reservoir.  (Author's  abstract) 
W90-03513 


ROLE  OF  GAS  VACUOLES  AND  CARBOHY- 
DRATE CONTENT  IN  THE  BUOYANCY  AND 
VERTICAL  DISTRIBUTION  OF  ANABAENA 
MINUTISSIMA  IN  LAKE  ROTONGAIO,  NEW 
ZEALAND. 

Bristol  Univ.  (England).  Dept.  of  Botany. 
A.  E.  Walsby,  C.  S.  Reynolds,  R.  L.  Oliver,  and  J. 
Kromkamp. 

Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 
logie.  Vol.  32,  p  1-25,  August  1989.  10  fig,  5  tab,  54 
ref. 

Descriptors:  *Phytoplankton,  *New  Zealand, 
•Cyanophyta,  'Anabaena,  Lakes,  'Limnology, 
Eutrophication,  Buoyancy,  Distribution,  Water 
depth,  Proteins,  Carbohydrates,  Diurnal  distribu- 
tion, Lake  Rotongaio. 

The  late  summer  phytoplankton  of  Lake  Roton- 
gaio contained  an  almost  pure  population  of  Ana- 
baena  minutissima  var.  attenuata,  a  gas  vacuolate 
species  producing  thin  solitary  filaments.  The  pop- 
ulation was  uniformly  distributed  through  the  top 
meter  of  the  water  column  and  then  declined  with 
depth  to  near  zero  at  6  m.  The  majority  of  the 
Anabaena  filaments  were  buoyant  with  flotation 
velocities  of  c.  0.1  m/d.  When  samples  of 
lakewater  were  artificially  held  at  the  surface  the 
proportion  of  buoyant  filaments  dropped  to  88.9% 
after  9  h  of  daylight,  and  to  44.9%  at  the  end  of  the 
second  day.  Turgor  pressure  varied  from  0.33  to 
0.43  MPa  and  could  therefore  be  neglected  as  a 
cause  of  buoyancy  loss.  Most  of  the  cellular  ballast 
could  be  accounted  for  by  protein  (P)  and  carbo- 
hydrate (C),  and  increases  or  decreases  in  carbohy- 
drate ballast  appeared  to  be  the  main  cause  of 
buoyancy  change.  A  transect  along  the  east-west 
axis  of  the  lake  showed  an  increase  in  C/P  with 
distance  down-wind  at  0  m,  and  a  decrease  with 
distance  upwind  at  3  m.  Hydrodynamic  measure- 
ments on  this  date  indicated  the  existence  of  a 
wind-driven  circulation  cell  with  upwelling  at  the 
western  (upwind)  end  of  the  lake.  A  computer 
simulation  of  this  population  in  Lake  Rotongaio 
indicated  that  under  completely  stable  conditions 
the  Anabaena  would  form  a  maximum  at  0.88  m 
with  oscillation  of  +/-0.01  m  over  the  day/night 
cycle.  In  the  real  lake  this  depth  lies  within  the 
mixed  layer  and  stratification  would  therefore 
never  occur.  The  time  scale  of  vertical  mixing  in 
the  Lake  Rotongaio  was  extremely  short  relative 
to  that  required  for  buoyancy  control,  and  was 
considered  to  select  in  favor  of  positively  buoyant 
but  slowly  moving  filaments  with  an  ability  to 
exploit  a  low  average  irradiance.  (Author's  ab- 
stract) 
W90-03514 


DIEL  CHANGES  IN  FLUORESCENCE  CAPAC- 
ITY, PHOTOSYNTHESIS  AND  MACROMOLE- 
CULAR  SYNTHESIS  BY  ANABAENA  EN  RE- 
SPONSE TO  NATURAL  VARIATIONS  E\ 
SOLAR  IRRADIANCE. 

National  Hydrology  Research  Inst.,  Saskatoon 
(Saskatchewan). 

R.  D.  Robarts,  and  C.  Howard- Williams. 
Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 
logie.  Vol.  32,  p  35-48,  August  1989.  6  fig,  1  tab,  34 
ref. 

Descriptors:  'Limnology,  'Phytoplankton,  'Ana- 
baena, 'Photosynthesis,  Carbon  fixation,  Light  in- 
tensity, Fluorescence,  Diurnal  variation,  Water 
depth,  Carbon  radioisotopes,  New  Zealand,  Poly- 
saccharides, Solar  irradiance,  Lake  Rotongaio. 

The  short-term  photosynthetic  responses,  in  terms 
of  carbon  fixation  patterns  and  fluorescence 
changes,  of  Anabaena  sp.  to  natural  changes  in  the 
diel  light  cycle  were  measured.  Anabaena  was  the 
dominant  (>  95%  by  biomass)  autotroph  in  eutro- 
phic  Lake  Rotongaio,  New  Zealand  during  the 
study.  Diel  changes  in  the  fluorescence  capacity 
(FC),  a  relative  measure  of  photochemical  capac- 
ity, showed  a  marked  (<  15  min)  early  morning 
rise  for  about  45  min  followed  by  a  sharp  decline 
(<  5  min)  as  solar  irradiance  increased  and  exceed- 
ed the  value  of  I  sub  k  (the  light  intensity  at  which 
an  extrapolation  of  the  initial  linear  regression  of 
the  production  versus  irradiance  curve  would 
reach  the  measured  light-saturated  rate).  This  oc- 
curred at  all  depths  to  4  m,  the  bottom  of  the  mid- 


day mixed  layer,  but  did  not  occur  beneath  it.  A 
parallel  water  sample  incubated  in  a  glass  container 
to  remove  mixing  effects  showed  the  same  diel  FC 
response  as  the  population  above  4  m.  C14  was 
rapidly  incorporated  into  polysaccharide  during 
the  diurnal  period,  representing  55-75%  of  the 
total  extracted  label.  As  early  morning  light  inten- 
sities approached  I  sub  k  there  was  a  relative  (%) 
shift  from  dominant  nocturnal  protein  labelling  to 
dominant  diurnal  polysaccharide  labelling.  Artifi- 
cially exposing  Anabaena  to  different  photon 
fluxes  demonstrated  that  the  changes  in  FC  and 
C14  incorporation  were  light  induced  responses  of 
a  shade  (low  I  sub  k)  population  in  a  dynamic,  low 
light  environment  where  the  photoinhibition  and 
low  light  responses  were  nearly  equally  important 
to  total  carbon  fixation.  (Author's  abstract) 
W90-03515 


RATE  OF  CARBON  AND  NITROGEN  (N2)-FL\. 
ATION  WITH  RESPECT  TO  SHORT-TERM 
WATER  MOVEMENTS,  EM  LAKE  ROTON- 
GAIO (NEW  ZEALAND). 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Taupo  Research  Lab. 

A.  B.  Viner. 

Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 

logie.  Vol.  32,  p  49-61,  August  1989.  7  fig,  2  tab,  12 

ref. 

Descriptors:  'Limnology,  'Photosynthesis,  'Nitro- 
gen fixation,  'Cyanophyta,  'Water  circulation, 
Lakes,  Euphotic  zone,  Carbon  radioisotopes, 
Water  column,  Vertical  distribution,  Carbon,  New 
Zealand,  Lake  Rotongaio. 

Laboratory  measurements  of  14C  uptake  and  of 
C2H2  reduction  (nitrogenase  activity)  were  carried 
out  on  sub-surface  samples  from  Lake  Rotongaio 
to  see  whether  the  induced  rate  of  change  of 
photosynthesis  and  N2-fixation  matched  those  of 
water  movements  in  the  lake.  In  the  lake  light  was 
very  sharply  attenuated  through  the  euphotic  zone 
of  only  c  1.5  m,  and  the  phytoplankton  was  photo- 
synthetically  adapted  to  low  irradiance,  but  could 
adapt  within  a  few  hours  to  high  irradiance.  This 
adaptation  would  occur  when  the  cyanobacteria, 
which  dominated  phytoplankton,  floated  to  the 
lake  surface.  C2H2  reduction  was  sensitive  to  the 
immediate  past  light  history  of  the  phytoplankton. 
This  was  particularly  so  for  the  reduction  rate  in 
the  dark.  Reduction  of  C2H2  in  the  dark  was  less 
with  increasing  depth,  and  the  gradient  through 
the  water  column  of  C2H2  reduction  in  the  light 
versus  the  dark  could  be  used  as  an  indication  of 
relative  amount  of  algal  vertical  residence  time  in 
the  lake.  The  moderate  amount  of  day  to  day 
variation  in  photosynthesis  and  C2H2  reduction 
suggests  that  the  phytoplankton  could  rapidly 
track  the  changes  in  environment  brought  by  the 
hydrodynamic  events  in  the  lake.  (Author's  ab- 
stract) 
W90-03516 


COEXISTENCE  AND  EXCLUSION  OF  ZOO- 
PLANKTON  BY  ANABAENA  MTNUTISSIMA 
VAR.  ATTENUATA  E\  LAKE  ROTONGAIO. 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

C.  W.  Burns,  J.  Forsyth,  J.  F.  Haney,  M.  R.  James, 

and  W.  Lampert. 

Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limnc- 

logie.  Vol.  32,  p  63-82,  August  1989.  6  fig,  5  tab,  34 

ref. 

Descriptors:  'Cyanophyta,  'Zooplankton,  'Ana- 
baena, 'Eutrophication,  'Limnology,  'Daphnia, 
New  Zealand,  Feeding,  Filter  feeders,  Growth, 
Lake  Rotongaio. 

The  effects  on  Boeckella  propinqua,  Ceriodaphnia 
dubia,  Bosmina  meridionals  and  Daphnia  carinata 
of  a  dense  bloom  of  Anabaena  minutissima  var. 
attenuata  in  Lake  Rotongaio  were  examined  by 
measuring  filtering  and  feeding  rates,  direct  obser- 
vations and  in  situ  enclosures.  High  densities  of 
Anabaena  had  a  negative  effect  on  the  feeding 
behavior  of  the  cladoceran  grazers,  Daphnia  and 
Ceriodaphnia,  through  mechanical  interference 
with  the  filtering  mechanism,  selection  against  An- 
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abaena,  and  inhibitory  substances  in  solution.  The 
effect  on  Daphnia  was  particularly  detrimental. 
The  resident  zooplankton  were  able  to  maintain 
themselves  at  this  time  through  a  variety  of  mecha- 
nisms including  vertical  displacement,  small  size, 
selective  feeding  and  utilization  of  Anabaena.  (Au- 
thor's abstract) 
W90-03517 


PHYTOPLANKTONIC  MONOTONY  I.  LOW 
SPATIAL  HETEROGENEITY  FOR  NITROGEN 
FIXATION,  ALGAE,  NUTRIENTS,  AND  TEM- 
PERATURE, BUT  NOT  FOR  ZOOPLANKTON, 
IN  LAKE  ROTONGAIO,  NEW  ZEALAND. 
California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

A.  J.  Home,  and  M.  L.  Commins. 
Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 
logie.  Vol.  32,  p  83-97,  August  1989.  5  fig,  3  tab,  42 
ref. 

Descriptors:  'New  Zealand,  *Phytoplankton, 
•Cyanophyta,  *Anabaena,  'Limnology,  'Zoo- 
plankton,  Chemical  properties,  Nitrogen,  Phospho- 
rus, Spatial  heterogeneity,  Lloyds  index,  Lake  Ro- 
tongaio. 

The  autumn  phytoplankton  of  Lake  Rotongaio  in 
1987  was  dominated  by  a  dense  stand  of  single 
filaments  of  Anabaena  minutissima  var.  attenuata. 
Instantaneous  spatial  heterogeneity  for  18  primary 
variables  was  measured  by  synoptic  sampling  of  30 
stations  on  a  100  m  grid.  The  lake  surface  water 
had  a  regular  distribution  pattern  of  seven  varia- 
bles: temperature,  P04,  dissolved  organic  P,  N03, 
N:P,  nitrogenase  activity,  and  number  of  rotifer 
taxa.  Three  other  variables:  particulate,  P,  NH4, 
and  dissolved  organic  N,  showed  a  random  distri- 
bution. The  remaining  eight  variables  were  patchy 
(ratio  of  variance:  mean  significantly  >  1).  Of 
these,  the  five  phytoplankton  features  (heterocysts, 
Anabaena  filaments,  chlorophyll,  photosynthesis, 
and  particulate  N)  were  only  slightly  patchy.  Pat- 
chiness  is  often  described  using  Lloyds  index,  de- 
rived from  the  variance:  mean  ratio.  A  high  index 
shows  high  spatial  heterogeneity.  The  Lloyd's  in- 
dices for  the  five  slightly  patchy  variables  in  Ro- 
tongaio (1.01  to  1.13)  were  lower  than  results  from 
other  lakes  at  similar  wind  speeds.  In  contrast,  the 
three  common  taxa  of  surface  zooplankton  were 
highly  patchy,  varying  in  abundance  by  factors  of 
9  to  12.  The  Lloyd's  indices  for  zooplankton  were 
the  highest  found  in  Rotongaio  (.127  to  1.96)  and 
were  similar  to  those  in  other  lakes.  Nitrogen 
fixation  was  regularly  distributed  at  both  100  m 
and  1  m  scales  of  resolution  while  chlorophyll  and 
zooplankton  were  patchy  at  100  m  but  randomly 
distributed  at  1  m.  The  paradox  of  a  monotonous 
distribution  of  most  variables  at  low  wind  speeds 
was  likely  due  to  a  combination  of  a  shallow 
thermocline  (which  allows  less  wind  and  evapora- 
tion to  mix  the  epilimnion  more  thoroughly)  and 
small  algal  filaments  which  are  less  buoyant  than 
large  colonies).  Thus  even  light  winds  (1-2  m/s) 
eroded  patches  of  phytoplankton  but  not  zooplank- 
ton. (See  also  W90-03519)  (Author's  abstract) 
W90-03518 


PHYTOPLANKTON  MONOTONY  II.  PAT- 
TERNS OF  TEMPORAL  STABILITY  IN  PHY- 
TOPLANKTON PATCHES  IN  LAKE  ROTON- 
GAIO, NEW  ZEALAND. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

A.  J.  Home,  and  M.  L.  Commins. 
Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 
logie.  Vol.  32,  p  99-112,  August  1989.  5  fig,  2  tab, 
24  ref. 

Descriptors:  'Phytoplankton,  'Cyanophyta,  'New 
Zealand,  'Anabaena,  'Limnology,  'Nitrogen  fixa- 
tion, Lake  Rotongaio,  Temporal  stability,  Ecolo- 
gy, Distribution,  Correlation  analysis,  Buoyancy. 

The  temporal  stability  of  patches  of  a  unialgal 
bloom  of  the  cyanobacterium  Anabaena  minutis- 
sima var.  attenuata  was  estimated  from  the 
strength  of  the  correlation  between  nitrogenase 
activity  and  1 7  biochemical,  chemical  and  physical 
parameters  measured  almost  simultaneously  at  30 
stations  in  Lake  Rotongaio,  New  Zealand.  On  a 


lake-wide  basis,  nitrogenase  activity  was  not  highly 
correlated  with  temperature,  nutrients  (r  sub  2  = 
0.001-0.29,  including  nitrate),  or  zooplankton  (r  sub 
2  =  0.04-0.28).  Variation  in  nitrogen  activity  was 
better  explained  by  a  multiple  regression  of  all 
variables  (R  sub  2  =  0.81,  0.72  corrected)  but  no 
single  variable  dominated  on  a  lake-wide  basis. 
Even  Anabaena-related  components  (heterocysts, 
particulate  N  or  P,  chlorophyll  a,  number  of  fila- 
ments, and  photosynthesis)  were  less  well  correlat- 
ed with  nitrogenase  (r  sub  2  =  0.31-0.62)  than  in 
other  lakes.  Because  of  the  low  correlations,  most 
temporary  patches  were  deduced  to  be  short-lived 
(<  1  day).  The  temporal  instability  of  surface 
patches  was  attributed  to  algal  sinking.  The  algae 
became  less  buoyant  due  to  production  of  carbohy- 
drate ballast  and  sand  thus  destroying  patchiness 
and  correlations  with  soluble  nutrients.  The  algae 
were  then  carried  back  across  the  lake  at  the 
nutrient-rich  thermocline.  Changes  in  light  and 
nutrients  are  inherent  in  this  'switching  conveyor 
belt'  phytoplankton  movement  model.  Two  excep- 
tions (stable  patches)  were  found.  First,  in  the 
western  third  of  the  lake  nitrogenase  activity 
showed  a  strong  negative  correlation  with  nitrate 
(r  =  2  0.65).  This  zone  was  influenced  by  upwell- 
ing.  Second,  there  was  a  patch  with  chlorophyll 
concentrations  which  were  significantly  higher 
than  those  in  the  rest  of  the  lake.  This  patch 
overlapped  a  larger  area  of  unhealthy  algae  (low 
ratios  of  growth  to  chlorophyll)  in  the  lake  center. 
The  algae  in  these  patches  may  have  been  unable 
to  photosynthesis  sufficient  carbohydrate  ballast  to 
sink  and  either  oscillated  back  and  forth  with  the 
diel  reversal  of  the  wind  or  were  permanently 
trapped  in  a  topographically-induced  eddy.  (See 
also  W90-03518)  (Author's  abstract) 
W90-03519 


CYANOBACTERIA  VS.  DIATOMS:  MECHA- 
NISMS LIMITING  THE  SPATIAL  AND  TEM- 
PORAL PATTERNS  OF  NITROGEN,  PHOS- 
PHORUS AND  CHLOROPHYLL  IN  LAKE  RO- 
TONGAIO (NEW  ZEALAND). 
Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
A.  B.  Viner. 
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Descriptors:  'Limnology,  'Phytoplankton,  'Cyan- 
ophyta, 'Diatoms,  'New  Zealand,  'Cycling  nutri- 
ents, Nitrogen,  Phosphorus,  Seasonal  variation, 
Lake  Rotongaio,   Chlorophyll,   Nutrient  sources. 

Horizontal,  vertical  and  temporal  distributions  of 
the  particulate  and  dissolved  forms  of  nitrogen  and 
phosphorus  and  of  chlorophyll  were  investigated 
in  the  Lake  Rotongaio  (North  Island,  New  Zea- 
land) between  September  1979  and  January  1981. 
The  importance  of  inflow  N  and  P  was  small 
compared  with  the  lake's  internal  loading.  Particu- 
late P  and  chlorophyll  showed  a  small  winter 
maximum  which  was  due  to  diatom  growth,  but 
which  was  masked  for  the  particulate  N  because 
the  N  content  of  the  cyanobacteria,  dominant  in 
spring-summer,  was  raised  due  to  their  N2-fixation. 
Very  large  fluctuations  of  particulate  material  over 
2-3  weeks  during  cyanobacteria!  dominance,  but 
not  diatom  dominance,  was  caused  by  alternating 
flushing  out  of  surface  water  by  wind  and  subse- 
quent rapid  growth,  the  process  being  strongly 
influenced  by  the  upward  floating  of  the  cyanobac- 
teria into  the  flushed  zone.  This  sequence  of 
events,  which  characterizes  the  lake,  provides  a 
mechanism  against  potentially  catastrophic  cyano- 
bacterial  growth.  Diatoms  were  probably  limited 
in  late  winter  by  available  light.  The  large  seasonal 
changes  in  total  N  and  P  through  the  water 
column  were  dominated  by  hypolimnetic  release  of 
NH4-N  and  dissolved  reactive  phosphorus  (DRP). 
Rapid  mineralization  of  detritus  from  the  epilim- 
nion to  produce  these  components  as  well  as  dis- 
solved organic  nitrogen  and  dissolved  organic 
phosphorus  indicated  that  autochthonous  N  and  P 
supplies  dominated  the  lake's  metabolism.  But  esti- 
mated rates  of  change  of  N03-N  suggested  that 
nitrification  and  denitrification  were  not  important 
relative  to  ammonification.  The  large  amount  of 
organic  material  present  apparently  saturated  any 
sorption  effects  on  DRP  concentration.  Autochth- 
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onous  processes  are  so  great  as  to  largely  insulate 
the  lake's  features  from  outside  influences.  (Au- 
thor's abstract) 
W90-03520 


PHYTOPLANKTON  SUCCESSION  AND 
CYANOBACTERIAL  DOMINANCE  IN  A  EU- 
TROPHIC  LAKE  OF  THE  MID-TEMPERATE 
ZONE  (LAKE  OKARO,  NEW  ZEALAND). 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
W.  F.  Vincent,  and  S.  J.  Dryden. 
Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 
logie.  Vol.  32,  p  137-163,  August  1989.  14  fig,  2 
tab,  29  ref. 

Descriptors:  'New  Zealand,  'Phytoplankton, 
'Diatoms,  'Cyanophyta,  'Limnology,  'Eutrophic 
lakes,  'Dinoflagellates,  'Chlorophyta,  Eutrophica- 
tion,  Succession,  Seasonal  variation,  Lake  Okaro. 

Phytoplankton  succession  in  Lake  Okaro,  a  small 
eutrophic  lake  with  a  mild,  mid-latitude  (38  de- 
grees S)  climate,  was  distinguished  by  a  continuous 
change  in  community  structure  throughout  the 
year.  There  was  a  sequence  of  diatom  populations 
from  autumn  (March)  to  spring  (September):  Syne- 
dra  ulna  (peak  Asterionella  formosa  (August-Sep- 
tember) and  Cyclotella  stelligera  (September). 
Many  other  species  were  superimposed  upon  this 
diatom  succession,  including  Ceratium  hirundinella 
which  steadily  rose  from  autumn  to  spring,  and 
Cryptomonas  erosa,  Staurastrum  spp.  and  Closter- 
ium  aciculare  which  all  occurred  throughout 
winter  in  high  concentrations.  Cyanobacteria  were 
among  the  phytoplankton  dominants  in  summer, 
but  the  species  Microcystis  aeruginosa  persisted 
into  winter  isothermy,  and  a  population  of  Ana- 
baena spiroides  began  to  grow  in  late  winter  when 
lakewater  temperatures  had  dropped  to  the  annual 
minimum  (8  degrees  C).  Principal  components 
analysis  of  the  succession  showed  an  elliptical  pro- 
gression throughout  the  year  that  correlated  with 
temperature  and  underscored  the  continuous,  de- 
terministic cycle  of  species  change.  Although  ir- 
regular, short-term  (1-3  weeks)  fluctuations  in  cell 
count  were  recorded  for  many  species,  most  of  the 
phytoplankton  dominants  achieved  their  large  pop- 
ulation size  by  maintaining  slow  but  persistent  net 
growth  rates  over  long  periods  of  time,  e.g.  Cerati- 
um hirundinella  at  0.05  per  day  over  9  weeks, 
Coelastrum  microporun  at  0.07  per  day  over  21 
weeks,  Melosira  granulata  at  0.0  7  per  day  over  16 
weeks  and  Anabaena  spiroides  at  0.06  per  day  over 
13  weeks.  Microcystis  aeruginosa  rose  to  its  high 
cell  concentrations  more  rapidly  (0.24  per  day  over 
four  weeks),  but  then  held  its  population  to  within 
an  order  of  magnitude  maintained  by  slow  persist- 
ent growth  under  a  wide  variety  of  environmental 
regimes  rather  than  by  rapid  accelerated  responses 
to  brief  episodes  of  optimal  conditions.  (Author's 
abstract) 
W90-03521 


COMMUNITY  RESPONSES  OF  THE  LATE 
SUMMER  PHYTOPLANKTON  OF  LAKE 
OKARO  (NEW  ZEALAND)  TO  EXPERIMEN- 
TAL CHANGES  IN  NUTRIENT  ABUNDANCE: 
EVIDENCE  OF  NITROGEN  LIMITATION  IN 
THE  PRESENCE  OF  PHOSPHORUS  DEFI- 
CIENCY. 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
E.  White,  M.  T.  Downes,  G.  W.  Payne,  S. 
Pickmere,  and  P.  Woods. 
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Descriptors:  'New  Zealand,  'Phytoplankton,  'Nu- 
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Paulschulzia,  Ceratium,  Peridinium. 

The  late  summer  phytoplankton  community  of  eu- 
trophic Lake  Okaro  was  subjected  to  nutrient  ma- 
nipulation in  enclosures  over  a  period  of  10  days. 
Algae  contributing  significantly  to  initial  biomass 
were  Microcystis,  Paulschulzia,  Ceratium  and  Per- 
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idinium.  The  community  exhibited  evidence  of  ex- 
treme phosphorus  deficiency  at  the  start  of  the 
experiment.  Addition  of  iron  had  little  effect  on  the 
biomass  indicators,  chlorophyll  a,  particulate 
carbon  and  particulate  nitrogen.  Similarly,  addition 
of  phosphate  alone  had  no  effect  on  biomass.  By 
contrast,  addition  of  nitrate  alone  produced  in- 
creases in  all  biomass  indicators.  These  increases 
were  not  as  great  as  those  achieved  when  nitrate 
and  phosphate  were  added  together.  In  spite  of  the 
initial  phosphorus  deficiency  exhibited  by  this  algal 
community  its  biomass  was  controlled  by  a  short- 
age of  nutrient  nitrogen.  The  elemental  ratios  of 
the  particulate  material  were  initially  in  excess  of 
the  Redfield  ratio,  a  feature  which  persisted 
throughout  the  experiment  in  the  control  enclo- 
sures. When  nitrate  was  added  alone,  the  elemental 
ratios  diverged  further  from  the  Redfield  ratios. 
However,  on  addition  of  phosphate  alone,  elemen- 
tal ratios  decreased  to  approximate  those  of  Red- 
field  although  no  growth  occurred.  Low  ratios 
also  developed  in  those  enclosures  where  growth 
was  stimulated  by  the  addition  of  both  phosphate 
and  nitrate.  That  ratios  approximating  those  of 
Redfield  can  occur  in  algae  of  two  quite  different 
nutritional  states  may  impact  adversely  on  recent 
hypotheses  which  suggest  that  algal  growth  in 
oceans  is  rarely  controlled  by  a  shortage  of  nutri- 
ents. (Author's  abstract) 
W90-03522 


SPECIES-SPECIFIC  PHYTOPLANKTON  RE- 
SPONSES TO  NUTRIENT  ENRICHMENT  IN 
LIMNETIC  ENCLOSURES. 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

F.  R.Pick. 

Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 

logie.  Vol.  32,  p  177-187,  August  1989.  4  fig,  2  tab, 

24  ref. 

Descriptors:  *Phytoplankton,  *Limiting  nutrients, 
•Chlorophyta,  *Eutrophication,  "Limnology,  *Eu- 
trophic  lakes,  *Cyanophyta,  *Dinoflagellates,  Ni- 
trogen, Phosphorus,  Iron,  Species  composition, 
Biomass,  New  Zealand,  Lake  Okaro. 

Enclosure  experiments  in  Lake  Okaro,  New  Zea- 
land, were  performed  to  determine  the  effects  of 
macronutrient  supply  ratios  on  phytoplankton 
community  structure.  When  phosphorus  additions 
were  used  to  shift  the  ambient  total  nitrogen  (TN) 
to  total  phosphorus  (TP)  ratio  from  10  to  5  (by 
weight),  total  phytoplankton  biomass  declined  and 
was  not  significantly  different  from  the  control 
values  at  the  end  of  the  experiment.  Community 
composition  was  not  altered  despite  a  small  reduc- 
tion in  the  dominant  green  alga  Paulschulzia  pseu- 
dovolvox.  With  nitrogen  additions,  total  algal  bio- 
mass increased  because  of  increased  green  algal 
biomass  (P.  pseudovolvox,  Staurastrum)  and  the 
relative  proportion  of  this  taxonomic  group  in- 
creased significantly.  These  green  algae  also  in- 
creased in  the  combined  nitrogen  and  phosphorus 
treatments  (TN/TP  =  10),  along  with  significant 
increases  in  Microcystis  aeruginosa,  Peridinium  pa- 
lustre  and  various  microflagellates.  By  day  ten,  the 
percent  cyanobacterial  biomass  (composed  entirely 
of  M.  aeruginosa)  was  significantly  higher  under 
the  N  +  P  treatment  (59  +/-6%)  and  only  slightly 
lower  under  the  4-  N  treatment  (23  +/-!%)  rela- 
tive to  the  control  (33  +  /-7%).  Iron  additions  did 
not  alter  biomass  or  community  composition.  (Au- 
thor's abstract) 
W90-O3523 


RESPONSES  OF  THE  ZOOPLANKTON  TO 
NUTRIENT  ENRICHMENT  OF  LARGE  EN- 
CLOSURES IN  LAKE  OKARO,  NEW  ZEA- 
LAND. 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

S.  F.  Mitchell. 

Archiv  fuer  Hydrobiologie.  Ergebnisse  der  Limno- 
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All  three  of  the  major  taxa  among  the  macrozoo- 
plankton  in  Lake  Okaro  showed  evidence  of  inhi- 
bition in  response  to  increase  in  the  phytoplankton 
produced  by  nutrient  enrichment  of  replicated  1  cu 
m  enclosures  over  10  days  in  situ.  Phytoplankton 
showed  essentially  two  levels  of  response  in  rela- 
tion to  the  controls-one  to  the  addition  of  inorgan- 
ic nitrogen  and  another,  greater  response  in  rela- 
tion to  phosphorus.  At  the  highest  phytoplankton 
level,  numbers  of  Bosmina  (Neobosmina)  meridion- 
alis,  Asplanchna,  and  nauplii  of  Calamoecia  lucasi 
were  all  significantly  lower  than  in  the  controls. 
Egg  production  in  Calamoecia  was  suppressed  at 
even  the  lower  phytoplankton  response,  which 
involved  significant  increases  in  Chlorophyceae 
but  none  in  the  Cyanophyceae.  (Author's  abstract) 
W90-03524 


LAKE  OKARO  ENCLOSURE  EXPERIMENTS: 
TEST  ECOSYSTEMS  TO  EVALUATE  PLANK- 
TON PHOSPHORUS  AND  NITROGEN  DEFI- 
CIENCY. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
D.  R.  S.  Lean,  F.  R.  Picks,  S.  F.  Mitchell,  M.  T. 
Downes,  and  P.  H.  Woods. 
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Physiological  indicators  for  nutrient  deficiency 
were  evaluated  against  the  phytoplankton  growth 
response  to  phosphate  and  nitrate  additions  to  en- 
closures in  Lake  Okaro,  New  Zealand.  At  the  start 
of  the  experiment,  phosphate  turnover  time  and  the 
ratio  of  14C-bicarbonate  assimilation  at  optimal 
light  to  the  maximum  uptake  velocity  for  phos- 
phate indicated  that  the  plankton  were  P-deficient. 
However,  over  the  next  10  days,  the  biomass  de- 
clined with  phosphate  enrichment  but  was  stimu- 
lated with  nitrate  enrichment.  When  these  two 
nutrients  were  added  together,  the  biomass  in- 
crease was  greater  than  with  nitrate  alone  and 
continued  to  increase  for  the  entire  period.  Ratios 
of  particulate  C,  N  and  P  were  of  little  use  in 
predicting  the  growth  limiting  nutrients.  The 
uptake  rates  of  phosphate,  ammonium  and  nitrate 
normalized/unit  particulate  P  or  N  was  compared 
to  that  for  14C-bicarbonate  assimilation/unit  C. 
These  data  illustrated  the  remarkable  P-storage 
capacity  and  the  relatively  poor  N-storage  capac- 
ity of  phytoplankton.  N  uptake  expressed  as  a 
percent  of  particulate  N  was  similar  to  carbon 
assimilation  expressed  as  a  percent  of  particulate  C. 
The  ratio  of  14C-bicarbonate  assimilation  to  the 
maximum  uptake  velocity  for  ammonium  or  nitrate 
indicated  which  enclosures  were  most  N-deficient 
but  with  the  limited  N-storage  capacity,  the  range 
between  N-sufficient  and  N-deficient  was  small. 
Bioassays  which  involve  ratios  of  the  maximal 
uptake  ratio  of  phosphate  to  ammonium  or  nitrate 
are  biased  toward  P-uptake  and  can  fail  to  provide 
information  on  growth  limitation.  Only  the  bioas- 
say which  depends  on  enhanced  dark  carbon  as- 
similation with  ammonium  enrichment  correctly 
predicted  that  the  plankton  was  limited  by  nitro- 
gen. All  bioassays  which  involve  estimates  of 
uptake  rates  reflect  the  nutrient  storage  depletion 
relative  to  maximal  cell  quota.  Because  algae  can 
store  large  amounts  of  phosphorus,  large  uptake 
rates  for  this  nutrient  can  occur  while  growth  may 
be  limited  by  nitrogen  shortage.  (Author's  ab- 
stract) 
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CRITICAL  EVALUATION  OF  THE  DARK  AM- 
MONIUM ENHANCEMENT  BIOASSAY  FOR 
NITROGEN  DEFICIENCY  IN  PHYTOPLANK- 
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Descriptors:  •Phytoplankton,  *Nitrogen,  ffiam 
say,  Carbon  radioisotopes,  Chlorophylla,  New 
Zealand,  Nitrogen  limitation. 

The  assay  for  nitrogen  deficiency  in  phytoplankton 
which  relies  on  enhancement  of  rates  of  dark 
14C02  fixation  by  nitrogen  deficient  algae  in  re- 
sponse to  additions  of  ammonium  ions  is  reviewed. 
Previous  authors  have  expressed  results  as  the  ratio 
of  dark  C02  fixation  in  the  experimental  bottles  to 
that  in  the  controls.  It  is  shown  that  results  are 
better  expressed  as  chlorophyll-specific  increases 
in  dark  C02  fixation  in  response  to  experimental 
treatment.  Studies  on  several  North  Island  New 
Zealand  lakes  and  recalculated  published  data  for 
some  other  lakes  suggest  that  nitrogen-deficient 
algae  are  characterized  by  enhancement  rates  > 
0.02  mg  C/mg  chlorophyll  a/h,  and  nitrogen-suffi- 
cient cells  by  rates  of  0.007  mg  C/mg  Chlorophyll 
a/h  or  less.  (Author's  abstract) 
W90-03526 


BUOYANCY  AND  VERTICAL  DISTRIBUTION 

OF  ANABAENA  SPIROIDES  IN  LAKE  OKARO 

(NEW  ZEALAND). 
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During  the  spring  and  summer  of  1987  Anabaena 
spiroides  Kleb  attained  an  almost  monospecific 
dominance  in  Lake  Okaro  (North  Island,  New 
Zealand).  The  lake  was  sampled  approximately 
weekly  to  study  this  species  vertical  distribution  in 
terms  of  its  buoyancy  control.  Gas  vesicle  charac- 
teristics (giving  positive  buoyancy)  and  carbohy- 
drate content  (giving  negative  buoyancy)  were 
experimentally  manipulated  in  the  laboratory. 
Little  net  growth  occurred  in  the  water  column 
but  vertical  changes  in  concentration  did  occur 
which  were  interpreted  as  due  to  adjustments  in 
cellular  carbohydrate  content,  and  therefore  to  the 
degree  of  exposure  to  light  for  photosynthesis. 
There  was  no  evidence  of  buoyancy  control  by 
changes  in  the  amount  of  gas  vesicles/cell.  Eco- 
logically the  lake  was  stabilized  by  the  extreme 
light  attenuation  afforded  by  the  large  Anabaena 
biomass  being  able  to  keep  buoyant  and  viable 
within  and  well  below  the  euphoric  zone.  It  thus 
precluded  potential  competing  species  by  light  lim- 
itation. Once  established  this  stability  would  prob- 
ably need  major  physical  perturbation  to  change  it. 
(Author's  abstract) 
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CYANOBACTERIAL  GROWTH  AND  DOMI- 
NANCE IN  TWO  EUTROPHIC  LAKES: 
REVIEW  AND  SYNTHESIS. 
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A  multidisciplinary  program  of  environmental  ob- 
servations and  experiments  was  conducted  on  two 
eutrophic  lakes  of  similar  area,  depth  and  climate 
to  evaluate  possible  causes  of  their  strikingly  differ- 
ent phytoplankton  composition.  During  the  late 
summer  study  period  Lake  Rotongaio  contained  a 
large  population  (140  microg  Chi  a/L)  of  Ana- 
baena minutissima  var.  attenuata,  while  Lake 
Okaro  contained  a  smaller  (11  microg  Chi  a/L) 
and  more  diverse  phytoplankton  assemblage  com- 
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posed  of  green  algae,  dinoflagellates  and  Microcys- 
tis aeruginosa.  The  variably  buoyant  colonies  of 
Microcystis  were  capable  of  optimizing  their  posi- 
tion in  the  4-6  m  deep  mixed  layer  by  rapidly 
sinking  or  floating.  The  large  biomass  of  dispersed 
Anabaena  filaments  in  Lake  Rotongaio  substantial- 
ly reduced  the  water  transparency  and  caused 
near-surface  solar  heating,  which  in  turn  restricted 
the  mixed-layer  to  1-3  m  depth  under  light  to 
moderate  winds.  The  Rotongaio  population 
showed  considerable  diel  and  day-to-day  variations 
in  its  photosynthesis  versus  irradiance  parameters 
suggesting  that  the  cyanobacteria  were  metaboli- 
cally  attuned  to  short-term  (hours)  changes  in  their 
environment.  A  10-day  replicated  enclosure  exper- 
iment at  Lake  Okaro  elicited  no  response  to  +  P 
enrichment  but  there  was  a  pronounced  stimula- 
tion of  green  algal  growth  by  +  N  enrichment, 
and  a  shift  towards  dominance  by  Microcystis 
aeruginosa  when  N  and  P  were  added  in  combina- 
tion. The  large  population  of  Anabaena  in  Lake 
Rotongaio  suppressed  zooplankton  grazing  by 
chemical  and  mechanical  effects.  From  the  com- 
bined series  of  measurements  on  Lake  Okaro  and 
Lake  Rotongaio  it  is  concluded  that  the  observed 
differences  in  phytoplankton  community  structure 
in  summer  were  initiated  by  differences  in  the 
chemical  environment  of  the  two  lakes,  but  were 
amplified  by  a  variety  of  feedback  effects.  (Au- 
thor's abstract) 
W90-03528 


FORMATION  OF  SUB-SURFACE  MAXIMA  OF 
A  DIATOM  WITHIN  A  STRATIFIED  LAKE 
AND  IN  A  LABORATORY  COLUMN. 

Freshwater    Biological     Association,     Ambleside 

(England). 

S.  I.  Heaney,  M.  C.  Davey,  and  A.  S.  Brooks. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  6,  p  1169-1184,  November  1989.  6  fig,  40  ref. 

Descriptors:  *Diatoms,  *Lake  stratification,  ♦Pri- 
mary productivity,  'Limnology,  Seasonal  varia- 
tion, Asterionella,  Silicon,  Buoyancy,  Chemical 
composition,  Population  studies. 

The  development  of  a  sub-surface  layer  of  the 
diatom  Asterionella  formosa  Hass.  was  studied 
during  the  final  phase  of  its  spring  growth  and 
subsequent  decline  in  a  moderately  productive,  60 
m  deep  lake.  The  layer  was  short-lived  (about  2 
weeks),  had  a  maximum  cell  concentration  four 
times  greater  than  in  the  waters  above  and  below, 
and  formed  within  the  pycnocline  at  the  silicon 
gradient  and  the  base  of  the  euphotic  zone.  The 
mechanisms  governing  the  formation  of  sub-sur- 
face maxima  were  examined  in  a  4  m  tall  stratified 
laboratory  column  using  live  and  formaldehyde- 
killed  cultures  of  A.  formosa.  Dead  cells  added  to 
the  top  of  the  column  formed  a  broad  layer  as  they 
sedimented  through  the  density  gradient.  This  was 
in  contrast  to  a  more  discrete  maximum  with  a 
sharp  lower  boundary  obtained  using  silicon-de- 
pleted cells  as  they  encountered  a  silicacline  within 
the  pycnocline.  There  were  marked  changes  in  the 
chemical  composition  of  live  cells  during  the  phase 
of  growth  and  settlement  in  the  experimental 
column.  Silicon-depleted  cells  entering  the  deep 
silicacline  showed  a  decrease  in  sinking  rate  within 
a  period  of  1  day.  It  is  clear  from  the  laboratory 
experiments  that  changes  in  the  biological  charac- 
teristics of  the  population,  in  particular  its  sinking 
velocity,  are  required  for  the  formation  of  mid- 
water  maxima  of  the  form  observed  in  natural 
populations.  These  changes  intensify  accumula- 
tions of  settling  cells  within  vertical  density  gradi- 
ents. (Author's  abstract) 
W90-03532 


CONTROL  OF  SUB-SURFACE  MAXIMA  OF 
DIATOMS  IN  A  STRATIFTED  LAKE  BY  PHYS- 
ICAL, CHEMICAL  AND  BIOLOGICAL  FAC- 
TORS. 

Freshwater     Biological     Association,     Ambleside 

(England). 

M.  C.  Davey,  and  S.  I.  Heaney. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  6,  p  1 185-1 199,  November  1989.  4  fig,  2  tab,  33 

ref. 

Descriptors:  'Limnology,  'Diatoms,  'Silicon, 
'Lake   stratification,    'Phytoplankton,   Buoyancy, 


Water  depth,  Sedimentation,   Nutrients,  Thermal 
stratification. 

The  sedimentation  patterns  of  Asterionella  formosa 
Hass.  were  observed  in  two  lake  basins,  in  one  of 
which  a  mid-water  population  maximum  of  the 
diatom  occurred.  Comparison  of  the  alga's  distri- 
bution with  vertical  profiles  of  temperature  and 
dissolved  reactive  silicon  suggested  that  the  forma- 
tion of  a  mid-water  maximum  was  associated  with 
a  sharp  silicon  gradient.  Sinking  velocities  of  the 
diatom  were  reduced  at  the  maximum  compared  to 
those  at  lesser  or  greater  depths.  The  suspension  of 
cultures  at  different  depths,  in  either  nutrient-re- 
plete medium  or  exposed  to  the  prevailing  nutrient 
conditions,  following  thermal  stratification,  con- 
firmed that  an  increase  of  sinking  velocity  oc- 
curred in  silicon-deficient  or  light-deficient  popula- 
tions. It  is  suggested  that  the  mid-water  maximum 
of  A.  formosa  was  formed  by  differential  colony 
sinking  velocities  with  depth  in  response  to  vari- 
ations in  silicon  availability.  The  formation  of  a 
strong  silicon  gradient  was  dependent  upon  the 
growth  of  the  population  being  restricted  to  the 
epilimnion  by  the  onset  of  thermal  stratification. 
(Author's  abstract) 
W90-03533 


PHYTOPLANKTON  STUDIES  IN  THE 
FJORDS  OF  WEST  SPITZBERGEN:  PHYSICAL 
ENVIRONMENT  AND  PRODUCTION  EV 
SPRING  AND  SUMMER. 

Tromsoe  Univ.  (Norway).  Inst,  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-03535 


NATURAL  DEVELOPMENT  TIME  OF  EO- 
DIAPTOMUS  JAPONICUS  (COPEPODA:  CA- 
LANOIDA)  IN  LAKE  BIWA. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

K.  Kawabata. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  6,  p  1261-1272,  November  1989.  1  fig,  10  tab, 

24  ref. 

Descriptors:  'Limnology,  'Copepods,  'Japan, 
•Life  history  studies,  Juvenile  growth  stage, 
Foods,  Temperature,  Seasonal  variation,  Mortality, 
Eodiaptomus. 

Seasonal  and  ontogenetic  changes  in  natural  devel- 
opment time  were  studied  for  Eodiaptomus  japoni- 
cus  in  Lake  Biwa  in  1986  and  1987.  Wild  individ- 
uals in  a  certain  developmental  stage  were  collect- 
ed, fed  on  natural  food  and  examined  until  they 
had  molted  twice.  Natural  development  times  fluc- 
tuated irrespective  of  temperature  from  May  to 
October.  Food  deficiency  delayed  development  in 
all  feeding  stages,  and  food  availability  probably 
determined  natural  development  time.  Serious  food 
limitation  raised  mortality  in  copepodid  stage  I.  In 
November  development  was  delayed  even  with 
enough  food.  The  development  of  E.  japonicus 
was  almost  isochronal  except  for  a  short  prefeed- 
ing  naupliar  stage  I  and  a  long  copepodid  stage  V. 
(Author's  abstract) 
W90-03536 


SEASONAL  SUCCESSION  E\  THE  PLANK- 
TON OF  A  NATURALLY  ACIDIC,  HIGHLY 
HUMIC  LAKE  EM  NORTHEASTERN  OHIO, 
USA. 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

K.  E.  Havens. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  6,  p  1321-1327  November  1989.  6  fig,  18  ref. 

Descriptors:  'Wetlands,  'Limnology,  'Acid  lakes, 
•Plankton,  'Bogs,  'Ohio,  Phytoplankton,  Zoo- 
plankton,  Predation,  Species  diversity,  Hydrogen 
ion  concentration,  Rotifers,  Seasonal  variation. 

A  13  month  study  of  the  plankton  in  a  naturally 
acidic  bog  lake  in  Portage  County,  Ohio  showed 
high  algal  biovolume,  year-round  dominance  by 
flagellates  and  mid-summer  dominance  by  Gonyos- 
tomum  semen.  Zooplankton  abundance  and  species 
richness  was  very  low.  Rotifers  were  the  year- 
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round  dominants.  The  absence  of  cladocerans  may 
be  due  in  part  to  selective  removal  by  invertebrate 
predators,  as  all  of  the  summer  dominants  had 
effective  anti-predator  devices.  The  low  zooplank- 
ton species  richness  in  the  lake  and  the  absence  of 
large  cladocerans  such  as  Daphnia  are  probably 
consequences  of  toxic  effects  of  H  +  on  acid-sensi- 
tive species.  (Author's  abstract) 
W90-03537 


21.  Water  In  Plants 


RESPONSE  OF  THREE  MANGROVES  TO  SA- 
LINITY IN  TWO  GEOFORMS. 

Instituto  de  Ecologia,  A.C.,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02661 


MACRO-  AND  MICROALGAL  PRODUCTION 
WITHIN  A  NTTELLA  OPACA  BED  IN  LAKE 
THINGVALLAVATN,  ICELAND. 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-02669 


ABOVE-GROUND  NUTRIENT  TURNOVER 
AND  NET  PRIMARY  PRODUCTION  OF  AN 
EVERGREEN  AND  A  DECIDUOUS  SPECIES 
ES  A  HEATHLAND  ECOSYSTEM. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02670 


DIEL  PATTERNS  OF  ZOOPLANKTON  GRAZ- 
ING EN  A  SHALLOW  LAKE. 

Ecole  Normale  Superieure,  Paris  (France).  Lab. 

d'Ecologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02676 


ULTRASTRUCTURAL  RESEARCH  ON  NATU- 
RAL POPULATIONS  OF  PICOPLANKTON 
FROM  TWO  BRACKISH  WATER  ENVIRON- 
MENTS IN  ITALY. 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

C.  Andreoli,  N.  Rascio,  F.  Dalla  Vecchia,  and  L. 

Talarico. 

Journal  of  Plankton  Research,  Vol.   1 1,  No.  5,  p 

1067-1074,  September  1989.  19  fig,  25  ref. 

Descriptors:  'Plankton,  'Cyanophyta,  'Brackish 
water,  Algae,  Chrysophyta,  Chlorella,  Nitzschia, 
Microbiological  studies. 

The  picoplankton  populations  from  two  brackish 
water  environments  showed  abundances  of  both 
cyanobacteria  and  eukaryotic  microalgae.  The  sites 
investigated  were  the  Valle  Pozzatini  (near  the  Po 
River  deta)  where  some  ponds  have  been  built  for 
fish  breeding)  and  S.  Gilla,  a  lagoon  in  Sardinia 
used  for  experimental  cultivers  of  Tapes  semide- 
cussatus.  Both  fluorescence  light  and  electron  mi- 
croscopy were  used  to  identify  the  plankton. 
Among  the  cyanobacteria,  most  forms  belonged  to 
Chroococcales.  Eukaryotic  microalgae  were  repre- 
sented by  species  belonging  to  Chlorophyceae 
(Chlorella),  Bacillariophyceae  (Nitzschia)  and 
Chrysophytes.  (Author's  abstract) 
W90-02678 


SEASONAL  EFFECTS  OF  FLOODING  ON 
GREENHOUSE-GROWN  SEEDLING  PECAN 
TREES. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Horti- 
culture and  Landscape  Architecture. 
M.  W.  Smith,  and  R.  D.  Bourne. 
Hortscience  HJHSAR,  Vol.  24,  No.   1,  p  81-83, 
Feb  1989.  2  tab.  10  ref. 

Descriptors:  'Flood  damage,  'Floods,  'Plant 
growth,  'Plant  physiology,  Nuts,  Plant  morpholo- 
gy, Chemical  composition. 
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Seedling  pecan  tree  (Carya  illinoensis  (Wangenh) 
C.  Koch)  roots  were  flooded  for  28  days  while 
trees  were  either  dormant,  beginning  budbreak,  or 
in  active  growth,  plus  an  unflooded  control. 
Flooding  roots  while  trees  were  dormant  did  not 
affect  growth  and  seldom  affected  leaf  elemental 
concentrations  compared  to  unflooded  trees.  Trees 
with  roots  flooded  during  budbreak  usually  had 
less  leaf  area  and  were  shorter,  with  smaller  trunks 
than  unflooded  trees.  Leaf  N  and  Fe  concentra- 
tions were  decreased  immediately  after  flooding, 
but  56  days  after  trees  were  drained,  P,  Ca,  Mg, 
Zn,  and  Mn  concentrations  were  greater  than  in 
unflooded  trees.  Leaf  area,  tree  height,  trunk  diam- 
eter, and  leaf  and  trunk  dry  weights  were  not 
affected  by  flooding  during  active  growth.  Root 
dry  weight  was  reduced  31%  immediately  after 
trees  were  drained,  and  48%  56  days  after  trees 
were  drained  compared  to  unflooded  trees.  Trees 
flooded  during  active  growth  had  lower  concen- 
trations of  N,  P,  K,  Ca,  Mg,  Zn,  Fe,  and  Mn 
immediately  after  flooding,  but  56  days  after  trees 
were  drained,  leaf  elemental  concentrations  were 
not  significantly  different  from  unflooded  trees. 
(Author's  abstract) 
W90-02743 


MODEL  OF  TRANSPIRATION  AND  SOIL- 
WATER  BALANCE  FOR  A  MATURE  OAK 
FOREST. 

Institut  Francais  de  Recherche  Scientifique  pour  le 
Developpement  en  Cooperation,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  2D. 
W90-02779 


MODELING  THE  EFFECTS  OF  AMAZONIAN 
DEFORESTATION  ON  REGIONAL  SURFACE 
CLIMATE:  A  REVIEW. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-02783 


CHANGES  IN  THE  COMPOSITION  OF  RAIN- 
WATER UPON  PASSAGE  THROUGH  THE 
CANOPIES  OF  TREES  AND  OF  GROUND 
VEGETATION  IN  A  DUTCH  OAK-BIRCH 
FOREST. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02826 


IRRIGATION  EFFECTS  ON  WATER  USE,  AND 
PRODUCTION  OF  TAP  ROOTS  AND  STARCH 
OF  BUFFALO  GOURD. 

Maricopa  Agricultural  Center,  AZ.  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-02829 


DETRIMENTAL  INTERACTION  OF  SUBSOIL 
ALUMINUM  AND  DROUGHT  STRESS  ON 
THE  LEAF  WATER  STATUS  OF  SOYBEAN. 

Wisconsin  Univ.-Madison.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-02830 


MULCH  AND  IRRIGATION  PLACEMENT  EF- 
FECTS OF  SOIL  CHEMISTRY  PROPERTIES 
AND  RABBITEYE  BLUEBERRY  PLANTS  IR- 
RIGATED WITH  SODIC  WATER. 

Agricultural     Research     and     Extension     Center, 

Overton,  TX. 

For  primary  bibliographic  entry  see  Field  3C. 

W90-03229 


DROUGHT  RESISTANCE  IN  PLANTS. 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
J.  L.  Tipton. 

Grounds  Maintenance,  Vol.  23,  No.  8,  p  14-16,  20- 
22,  August  1988.  1  ref. 

Descriptors:   'Plant  physiology,   *Water  use  effi- 
ciency,     "Drought      resistance,      Water     deficit, 


Drought,   Roots,   Moisture  deficiency,   Dehydra- 
tion, Water  loss,  Survival,  Leaves,  Photosynthesis. 

In  order  to  save  water,  water-efficient  plants  and 
drought-resistant  plants  should  not  be  mixed  in  a 
dry  location.  Drought  resistance  is  a  plant's  ability 
to  survive  extended  periods  of  drought  in  a  rela- 
tively active  state.  Plants  with  high  drought  resist- 
ance are  not  usually  efficient  users  of  water. 
Drought  resistance  is  the  product  of  avoidance  and 
tolerance.  Drought  avoidance  refers  to  those 
mechanisms  that  allow  a  plant  to  avoid  drought  by 
either  increasing  water  uptake  or  restricting  water 
loss.  Drought  tolerance  refers  to  those  mechanisms 
that  allow  a  plant  to  tolerate  dehydration.  Some 
water-saving  mechanisms  used  by  drought 
avoiders  include  frequent  stomatal  closure,  low 
cuticular  transpiration,  reduced  leaf  surface,  and 
photosynthetic  adaptations.  Some  drought 
avoiders  have  adaptations  that  permit  a  high  rate 
of  water  absorption.  These  mechanisms  include  a 
high  ratio  of  conducting  to  nonconducting  tissue,  a 
high  root:shoot  ratio,  efficient  water-absorbing  po- 
tential, ability  to  absorb  dew,  and  the  ability  to 
become  a  water-saver  when  severe  drought  hits. 
Drought-resistant  plants  must  possess  both  toler- 
ance and  avoidance  mechanisms  to  some  degree. 
However,  avoidance  has  greater  survival  value 
than  tolerance  because  these  plants  can  continue 
growth  and  development  while  the  tolerant  plants 
can  only  survive.  (Mertz-PTT) 
W90-03272 


RESPONSE  OF  FIVE  FOOD  LEGUME  CROPS 
TO  AN  IRRIGATION  GRADIENT  IMPOSED 
DURING  REPRODUCTIVE  GROWTH. 

Chiang  Mai  Univ.  (Thailand).  Faculty  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-03279 


FRACTION  OF  THERMAL  UNITS  AS  THE 
BASE  FOR  AN  EVAPOTRANSPIRATION 
CROP  COEFFICIENT  CURVE  FOR  CORN. 

Saint  Rose  School,  Belmar,  NJ. 

For   primary  bibliographic   entry  see  Field   2D. 

W90-03281 


COTTON  CANOPY  AND  DRYING  EFFECTS 
ON  RUNOFF  DURING  IRRIGATION  WITH 
MOVING  SPRINKLER  SYSTEMS. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03283 


SPRINKLER  IRRIGATION  EFFECTS  ON  DE- 
TERMINATE SOYBEAN  YIELD  AND  LODG- 
ING ON  A  CLAY  SOIL. 

Louisiana    Agricultural    Experiment    Station,    St. 

Joseph.  Northeast  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03284 


TRANSPIRATION  EFFICIENCY  OF  OAT. 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  of  Agron- 
omy and  Plant  Breeding. 

For   primary   bibliographic   entry   see   Field   2D. 
W90-03285 


WATER-USE  EFFICIENCY  AND  LIGHT 
INTERCEPTION  OF  SEMIDWARF  AND 
STANDARD-HEIGHT  SUNFLOWER  HYBRIDS 
GROWN  IN  DIFFERENT  ROW  ARRANGE- 
MENTS. 

Universidade  Federal  da  Paraiba,  Areia  (Brazil). 
Dept.  of  Crop  Science. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-03286 


RESPONSE  OF  BANANA  TO  DRIP  IRRIGA- 
TION, WATER  AMOUNTS  AND  FERTILIZA- 
TION REGIMES. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  3F. 


W90-03294 


RELATIONSHIP  BETWEEN  WATER  SOU  - 
BLE  AND  EXCHANGEABLE  SOIL  CATIONS 
FOR  ESTIMATING  PEANT  UPTAKE  AND 
LEACHING  POTENTIAL. 

Agricultural     Research     Service,     Durant,     OK 
Water  Quality  and  Watershed  Research  Lab. 
For   primary   bibliographic   entry   see   Field   2G 
W90-03297 


EFFECT  OF  TWO  SOIL  MOISTURE  LEVELS 
AND  WETTING-DRYING  CYCLES  ON  MAN- 
GANESE RELEASE  IN  NACL-AMENDED 
SOILS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-03302 


TOMATO  RESPONSE  TO  TRICKLE  IRRIGA- 
TION  AND  BLACK  POLYETHYLENE  MULCH. 

Agricultural   Research   Service,  Charleston,   S.C 

Vegetable  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03318 


WATER  RELATIONS  OF  GRAPEFRUIT 
TREES  IN  RESPONSE  TO  DRIP,  MICROS- 
PRINKLER,  AND  OVERHEAD  SPRINKLER 
IRRIGATION. 

Citrus    Research    and    Education    Center,    Lake 

Alfred,  FL. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03319 


DEPLETION  OF  HEAVY  ISOTOPES  OF 
OXYGEN  AND  HYDROGEN  IN  TISSUE 
WATER  OF  INTERTIDAL  PLANTS:  IMPLICA- 
TIONS FOR  WATER  ECONOMY. 

California  Univ.,  Los  Angeles.  Dept.  of  Earth  and 

Space  Sciences. 

L.  W.  Cooper,  and  M.  J.  DeNiro. 

Marine  Biology  MBIOAJ,  Vol.  101,  No.  3,  p  397- 

400,   1989.  3  fig,   1  tab,  24  ref.  NSF  Grant  No. 

DMB     84-05003     and    DOE    Grant    No,     DE- 

87ER60615. 

Descriptors:  "Deuterium,  "Oxygen  isotopes, 
"Tissue  analysis,  "Plant  tissues,  "Sea  grasses, 
•Marine  algae,  Algae,  Aquatic  plants,  Littoral  en- 
vironment, Intertidal  areas,  California. 

Stable  oxygen  and  hydrogen  isotope  ratios  of  leaf 
and  thallus  water  of  the  intertidal  sea  grasses  Phyl- 
lospadix  scouleri  and  P.  Torreyi  and  the  marine 
algae  Egregia  menziesii,  Gelidium  coulteri,  and 
Corallina  vancouverensis  from  three  locations  in 
California,  were  determined  in  1987.  Compared 
with  subtidal  seawater,  most  plant-water  samples 
were  depleted  in  the  heavy  isotopes  (18)0  and 
deuterium.  Depletion  of  heavy  isotopes  was  great- 
est in  plants  growing  at  the  highest  intertidal  eleva- 
tions. This  was  an  unexpected  result,  because  en- 
richment of  heavy  isotopes  occurs  during  evapo- 
transpiration  in  terrestrial  plants.  Two  possible 
mechanisms  for  this  isotopic  depletion  are  pro- 
posed: direct  uptake  of  heavy  isotope-depleted 
water  vapor  and  preferential  diffusion  of  (16)0  and 
(1)H  into  littoral  plants  from  water  remaining  in 
the  intertidal  zone  at  low  tide.  (Author's  abstract) 
W90-03342 


SEASONAL  SOIL  WATERLOGGING  INFLU- 
ENCES WATER  RELATIONS  AND  LEAF  NU- 
TRIENT CONTENT  OF  BEARING  APPLE 
TREES. 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03366 


OXYGEN-18  CONTENT  OF  ATMOSPHERIC 
OXYGEN  DOES  NOT  AFFECT  THE  OXYGEN 
ISOTOPE  RELATIONSHIP  BETWEEN  ENVI- 
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RONMENTAL  WATER  AND  CELLULOSE  IN  A 
SUBMERGED  AQUATIC  PLANT,  EGERIA 
DENSA  PLANCH. 

California  Univ.,  Los  Angeles.  Dept.  of  Earth  and 

Space  Sciences. 

L.  W.  Cooper,  and  M.  J.  DeNiro. 

Plant  Physiol  PLPHAY,  Vol.  91,  No.  2,  p  536-541, 

October   1989.  NSF  Grants  DMB  84-05003  and 

DCB  88-96201,  and  DOE  Grant  DE-87ER60615. 

Descriptors:  •Limnology,  *Paleolimnology, 
•Oxygen  isotopes,  *Paleoclimatology,  *  Aquatic 
plants,  'Oxygen  uptake,  *Plant  physiology,  Stable 
isotopes,  Biosynthesis,  Submerged  plants. 

It  was  determined  that  the  oxygen  isotopic  compo- 
sition of  cellulose  synthesized  by  a  submerged 
plant,  Egeria  densa  Planch.,  is  related  to  the  iso- 
topic composition  of  environmental  water  by  a 
linear  function.  The  observation  of  a  slope  of  less 
than  1  indicated  that  a  portion  of  cellulose  oxygen 
is  derived  from  an  isotopically  constant  source 
other  than  water.  To  determine  whether  this 
source  might  be  molecular  oxygen,  plants  were 
grown  in  the  presence  of  high  concentrations  of 
(18)0  in  the  form  of  02  bubbled  into  the  bottom  of 
an  aquarium.  Cellulose  synthesized  during  this  ex- 
periment did  not  have  significantly  different 
oxygen  isotope  ratios  than  that  synthesized  by 
control  plants  exposed  to  02  of  normal  (18)6 
abundance.  Tt  is  proposed  that  oxygen  in  organic 
matter  recycled  from  senescent  portions  of  the 
plant  is  incorporated  into  cellulose.  Findings  indi- 
cate that  paleoclimatic  models  linking  the  oxygen 
isotope  composition  of  environmental  water  to  cel- 
lulose from  fossil  plants  will  have  to  be  modified  to 
account  for  contributions  of  oxygen  from  this  or 
other  sources  besides  water.  (Author's  abstract) 
W90-03450 


2 J,  Erosion  and  Sedimentation 


SUSPENDED  SEDIMENT  FLOW  MODEL  FOR 
HIGH  SOLIDS  CONCENTRATION  USING 
HIGHER  ORDER  TURBULENCE  CLOSURE. 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Civil  Engineering  and  Mechanics. 
B.  A.  DeVantier,  and  R.  Narayanaswamy. 
Advances  in  Water  Resources  AWREDI,  Vol.  12, 
No.l,  p  46-52,  March  1989.  7  fig,  15  ref. 

Descriptors:  *Suspended  sediments,  *Path  of  pol- 
lutants, *Fluid  flow,  'Sediment  transport,  'Sus- 
pended load,  *Model  studies,  'Turbulent  flow, 
Suspended  solids,  Vertical  distribution,  Momentum 
transfer,  Pollutants,  Kinetic  energy,  Density  strati- 
fication, Eddy  diffusion,  Buoyancy. 

Many  models  have  been  proposed  to  predict  the 
vertical  distributions  of  velocity  and  solids  in  sedi- 
ment-laden flows.  Recent  concerns  about  the  trans- 
port of  pollutants  bound  to  suspended  sediment 
have  sparked  renewed  interest  in  the  improvement 
of  the  predictive  capabilities  of  such  models. 
Models  which  have  the  capability  to  predict  turbu- 
lent transport  effects  accurately  for  fluid  momen- 
tum, suspended  sediment,  and  dissolved  contami- 
nants, all  at  the  same  time,  are  highly  desirable.  A 
predictive  model  of  sediment-laden  flows  using  a 
second  order  closure  is  presented.  Damping  of 
turbulence  due  to  the  presence  of  suspended  solids 
is  included  in  the  model  through  consideration  of 
local  damping  of  turbulence  kinetic  energy.  A 
modified  Launder-Spaulding  model  is  used  which 
utilizes  damping  terms  to  account  for  both  sedi- 
ment-induced density  stratification  and  particle  in- 
terference with  eddy  motions.  Comparisons  of 
model  predictions  for  solids  and  velocity  vertical 
distributions  to  measurement  are  presented  for 
both  negatively  buoyant  and  neutrally  buoyant 
solids  with  good  agreement.  Free  surface  damping 
of  turbulence  is  also  included  in  the  model.  The 
addition  of  the  effect  of  solids  damping  is  signifi- 
cant but  it  should  only  be  important  at  high  solids 
concentrations.  (Fish-PTT) 
W90-O2550 


ATTEMPT  TO  SYNTHESIZE  KNOWLEDGE 
ON  MOUNTAIN  EROSION  AND  TORREN- 
TIAL  HYDRAULICS   (ESSAI   DE   SYNTHESE 


DES  CONNAISSANCES  EN  EROSION  ET  HY- 
DRAULIQUE  TORRENTIELLE). 

Centre    National    du    Machinisme    Agricole,    du 

Genie  Rural,  des  Eaux  et  des  Forets,  Saint-Martin 

d'Heres  (France).  Grenoble  Group. 

M.  Meunier. 

Houille  Blanche  HOBLAB,  No.  5,  p  361-375,  1989. 

12  fig,  48  ref.  English  summary. 

Descriptors:  'Erosion,  'Hydraulic  engineering, 
'Hydraulics,  Flow  discharge,  Mountains,  Catch- 
ment areas,  France. 

Studies  of  erosion  and  hydraulics  sciences  have 
been  performed  in  relation  to  the  mountain  catch- 
ments of  France.  It  is  pointed  out  that  the  level  of 
technical  studies  in  erosion  and  hydraulics  is  not  at 
the  same  level  of  development.  In  the  area  of 
mountain  erosion  the  reliability  of  data  is  deter- 
mined by  the  relationship  between  rain,  the  liquid 
flow  and  solid  flow  which  in  turn  depends  on  the 
geologic  nature  of  the  soil.  Therefore,  only  empiri- 
cal data  can  be  used  which  is  specific  for  each 
project.  Torrential  hydraulics,  on  the  other  hand, 
is  less  dependent  on  the  nature  of  the  soil,  and 
therefore,  data  developed  on  models  can  be  uti- 
lized on  various  projects.  (Peters-PTT) 
W90-02553 


CESIUM  137  AND  LEAD  210  IN  ALPINE  LAKE 
SEDIMENTS:  MEASUREMENTS  AND  MOD- 
ELING OF  MIXING  PROCESSES. 

Laboratoire  de  Glaciologie  et  Geophysique  de 
l'Environnement,  Saint-Martin  d'Heres  (France). 
M.  Pourchet,  J.  F.  Pinglot,  and  M.  A.  Melieres. 
Journal  of  Geophysical  Research  (C)  Oceans 
JGRCEY,  Vol.  94,  No.  9,  p  12,761-12,770,  Septem- 
ber 15,  1989.  5  fig,  3  tab,  43  ref. 

Descriptors:  'Radioactive  dating,  'Paleohydro- 
logy,  'Lake  sediments,  'Sedimentation  rates, 
'Mixing,  'Cesium  radioisotopes,  'Lead  radioiso- 
topes, Core  logging,  Deposition,  Alpine  regions, 
Simulation  analysis,  Sediment  distribution. 

Sediments  are  commonly  used  as  records  of  the 
past.  Often,  the  surface  sediment  layer,  which  cor- 
responds to  an  event  well-defined  in  time,  is  per- 
turbed by  different  phenomena  (mixing)  over  a 
depth  of  several  centimeters.  This  mixing  broadens 
the  record  of  deposition,  thus  reducing  the  time 
resolution  of  the  events  recorded  in  the  sediments. 
Therefore  interpreting  a  core  requires  determina- 
tion of  at  least  two  parameters:  the  sedimentation 
rate  and  the  mixing  characteristics.  This  is  usually 
achieved  by  measuring  the  distribution  of  radionu- 
clides. Simulations  of  Cesium  137  (Csl37)  distribu- 
tion in  lake  sediment  cores  are  presented  for  slow 
and  rapid  mixing  processes,  for  different  mixing 
layers,  and  for  different  sampling  thicknesses.  A 
parameter  characterizing  the  profile  distribution  is 
introduced.  Interpretation  of  the  Csl37  profiles  of 
seven  alpine  lakes  is  given  using  those  simulations 
leading  to  an  estimate  of  the  sedimentation  rate, 
the  type  of  mixing  and  the  thickness  of  the  mixing 
layer.  These  parameters  are  compared  with  those 
obtained  independently  from  lead  210  (Pb210)  pro- 
files in  three  of  the  lakes.  Agreement  is  satisfac- 
tory. The  lakes  studied  have  similar  features.  In 
most  cases,  the  lakes  have  mixing  which  can  be 
approximated  by  a  rapid  diffusion  process,  sedi- 
mentation rate  of  the  order  of  0.01  gm/sq  cm/yr 
and  a  mixing  layer  of  the  order  of  2-4  centimeters. 
(Fish-PTT) 
W90-02568 


DEPOSmONAL  EVOLUTION  OF  A  WIND- 
WARD, HIGH-ENERGY  LAGOON,  GRAHAM'S 
HARBOR,  SAN  SALVADOR,  BAHAMAS. 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2L. 
W9O-02581 


SCALEXG  AND  ELEVATION  IN  RTVER  NET- 
WORKS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02591 


PARAMETRIC  MODEL  FOR  STEEPLY  SLOP- 
ING FORESTED  WATERSHEDS. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  and  A.  Q.  Khan. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  2053-2065,  September  1989.  6  fig,  8  tab,  25 
ref. 

Descriptors:  'Geomorphology,  'Rainfall-runoff 
relationships,  'Forest  watersheds,  'Infiltration  ca- 
pacity, 'Soil  absorption  capacity,  'Model  studies, 
'Parametric  hydrology,  Surface-groundwater  rela- 
tions, Forest  management,  Slopes,  Rainfall  intensi- 
ty, Watershed  management,  Hydrographs,  Storm 
seepage,  Flow  characteristics,  Runoff  volume, 
Humid  areas,  Interstitial  water,  Flood  peak,  Sea- 
sonal variation,  West  Virginia,  Kentucky,  Intersti- 
tial water. 

In  humid  regions,  such  as  the  Appalachian  region 
of  eastern  Kentucky,  the  infiltration  capacity  of  the 
soil  generally  remains  much  higher  than  the  aver- 
age rainfall  intensity.  With  the  objective  of  simulat- 
ing storm  hydrographs  in  steeply-sloping  forested 
watersheds  in  humid  regions,  the  kinematic  storage 
model  of  Sloane  and  Moore  was  embedded  into  an 
existing  watershed  model  (HEC  1)  and  applied  to  a 
set  of  selected  watersheds  in  West  Virginia  and 
eastern  Kentucky.  Because  of  the  marginal  per- 
formance of  the  model,  a  more  comprehensive 
model  structure  was  developed  which  explicitly 
considers  both  macropore  and  micropore  flow 
mechanisms.  Application  of  the  new  model  to  the 
selected  watersheds  produced  much  better  correla- 
tions between  the  observed  and  predicted  water- 
shed responses  such  as  the  runoff  volume,  the  peak 
discharge,  and  the  time  to  peak.  Calibrated  model 
parameters  were  found  to  exhibit  a  strong  seasonal 
dependency.  As  a  result,  it  was  concluded  that  the 
underlying  response  mechanisms  are  highly  influ- 
enced by  seasonal  changes  in  both  the  surface  and 
subsurface  characteristics  of  the  watersheds.  (Au- 
thor's abstract) 
W90-02592 


POLYCHLORINATED  DIBENZO-P-DIOXINS 
AND  DIBENZOFURANS  IN  SELECTED  ESTU- 
ARINE  SEDIMENTS. 

Environmental  Protection  Agency,  Narragansett. 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02604 


EFFECT  OF  EXPORTED  MANGROVE  LITTER 
ON  BACTERIAL  PRODUCTIVITY  AND  DIS- 
SOLVED ORGANIC  CARBON  FLUXES  IN  AD- 
JACENT TROPICAL  NEARSHORE  SEDI- 
MENTS. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02682 


CHANGES  IN  SALMON  SPAWNING  AND 
REARING  HABITAT  FROM  INCREASED  DE- 
LIVERY OF  FINE  SEDIMENT  TO  THE  SOUTH 
FORK  SALMON  RTVER,  IDAHO. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-02689 


PREDICTION  OF  REWORKTNG  OF  THE 
BANKS  OF  LOWER  RESERVOIRS  OF 
PUMPED-STORAGE  STATIONS. 

V.  F.  Kanarskii,  S.  V.  Kukhtii,  Y.  N.  Vasilev,  E.  F. 
Zhila,  and  A.  A.  Evtushok. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  2,  p  73-79,  August  1989.  3  fig,  2  tab,  14  ref. 

Descriptors:  'Bank  erosion,  'Reservoirs,  'Dnestr 
River,  'Hydroelectric  plants,  'Bank  protection, 
•USSR. 

The  unprotected  bank  slopes  of  the  lower  reservoir 
of  a  pumped-storage  station  are  subjected  to  a  set 
of  daily  effects  of  an  unsteady  character-fluctua- 
tions of  the  water  level,  flows,  longshore  currents, 
seepage  of  water  into  the  banks,  waves,  ice,  etc., 
which  are  superimposed  on  the  natural  course  of 
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development  of  these  slopes.  The  probability  of 
combinations  of  various  effects  on  the  slope  in- 
creases in  the  lower  reservoir  serving  several  hy- 
dropower  plants  operating  under  different  daily 
and  seasonal  regimes.  An  example  is  the  lower 
reservoir  of  the  Dnestr  pumped-storage  station 
(U.S.S.R.)  with  a  daily  regime  of  regulation.  De- 
pending on  the  character  and  intensity  of  the  effect 
of  the  aforementioned  factors,  deformation  disturb- 
ing the  strength  and  stability  of  the  rocks  occur  in 
the  bank  slopes  and  their  profile  is  reworked.  This 
process  is  complex  and  insufficiently  studied.  Pre- 
diction of  this  process  is  complicated  since  the 
wave  effects  on  the  banks  of  the  lower  reservoir  of 
a  pumped-storage  station  are  usually  not  the  domi- 
nant ones,  and  the  existing  methods  of  predicting 
the  reworking  of  banks  (in  this  case,  30  of  them) 
developed  on  the  basis  of  this  type  of  effect  are 
unacceptable  naturally,  under  the  given  conditions. 
Ways  are  being  sought  to  solve  the  problems  of 
reworking  the  banks  on  the  basis  of  the  type  of 
effects  on  the  banks.  Thus,  with  reference  to  the 
lower  reservoir  of  the  Dnestr  pumped-storage  sta- 
tion, an  attempt  was  made  to  evaluate  reworking 
of  the  banks  with  consideration  of  the  level  of 
regime  of  the  lower  reservoir  and  other  factors. 
Calculations  were  made  on  the  basis  of  a  model  of 
geohydromorphological  similarity  with  reference 
to  various  types  of  slopes  characterized  by  certain 
geomorphological  parameters,  geological  and  lith- 
ological  structure,  hydrogeological  conditions,  and 
effect  of  a  set  of  natural  and  technological  factors. 
Unfortunately,  the  calculations  were  not  accurate 
and  should  be  refined  by  data  of  subsequent  onsite 
observations  and  investigations.  (Mertz-PTT) 
W90-02693 


DISTRIBUTION  OF  WATER  DISCHARGES 
AND  CURRENT  VELOCITIES  IN  A  BRAIDED 
CHANNEL. 

V.  G.  Salikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  88-91,  August  1989.  2  fig  1  tab,  2  ref. 

Descriptors:  'Channel  morphology,  *Alluvial 
channels,  *Sediment  transport,  *Open-channel 
flow,  *Rivers,  'Hydraulic  engineering,  'Braided 
streams,  Channel  flow,  Model  studies. 

Braided  channels  of  flatland  rivers  are  being 
widely  used  in  the  economy:  navigation,  fisheries, 
hydrotechnical  construction,  water  supply,  trans- 
formation of  the  river  system  and  redistribution  of 
runoff  in  town  planning.  When  designing,  con- 
structing, and  operating  various  structures  in  basins 
of  these  rivers  the  correctness  of  the  hydraulic 
calculation  of  the  distribution  of  water  discharges 
and  current  velocities  in  a  braided  channel  is  of 
great  importance.  Investigation  of  an  aerodynamic 
model  of  two  rivers  and  four  channels  provided 
the  distribution  fo  the  discharge  and  current  ve- 
locities in  braided  channels  of  a  flatland  river 
under  natural  conditions.  The  regularities  of  fluid 
flow  at  the  point  of  separation  were  established, 
which  had  a  substantial  effect  on  the  results  of 
calculating  the  distribution  of  the  discharge  in  the 
channels.  Detailing  of  the  calculations  of  the  distri- 
bution of  the  discharge  in  channels  by  means  of  the 
main  equation  of  uniform  motion  without  consider- 
ations of  the  regularities  of  fluid  motion  at  the 
point  of  separation  leads  to  an  increase  of  the 
deviation  of  the  results  obtained  from  the  actual 
data.  The  results  of  the  investigation  have  impor- 
tance for  developing  optimal  variants  of  structures 
being  designed  and  increasing  the  reliability  of 
existing  structures,  for  improving  the  navigation 
conditions  on  rivers  with  an  analogous  scheme  of 
braiding  of  the  flow  since  they  reflect  the  charac- 
teristics of  the  distribution  of  discharges  and  ve- 
locities in  a  braided  channel  under  various  condi- 
tions which  are  not  being  taken  into  account  by  the 
existing  hydraulic  calculation  methods.  (Mertz- 
PTT) 
W90-02696 


FORMATION  OF  SAND  RIDGES  IN  CANALS. 

O.  N.  Melnikova,  O.  B.  Shevchenko,  and  Y.  G. 

Pyrkin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  91-95,  August  1989.  4  fig,  1 1  ref. 


Descriptors:  'Sediment  transport,  'Open-channel 
flow,  'Channel  morphology,  'Channel  flow, 
•Model  studies,  'Rivers,  'Flow  discharge,  'Flow 
velocity,  Dunes. 

A  new  physical  model  of  the  process  of  the  occur- 
rence and  development  of  ridges  on  a  bed  of  a 
channel  flow  is  proposed  on  the  basis  of  theoretical 
conclusions  and  experimental  data.  The  process  of 
formation  of  ridges  on  a  sand  bed  in  a  straight 
channel  of  parabolic  cross  section  was  investigat- 
ed. The  top  width  was  1  m,  length  15  m,  bottom 
slope  0.0011,  average  diameter  of  the  particles 
composing  the  bed,  0.2  mm.  The  experiment  was 
conducted  at  a  constant  water  discharge  of  88.9  1/ 
sec.  In  the  upper  part  of  the  channel  the  flow  was 
uniform,  the  maximum  velocity  on  the  channel  line 
was  34  cm/sec.  A  backwater  was  maintained  in  the 
lower  part  of  the  channel;  this  caused  the  velocity 
to  vary  form  34-30  cm/sec  in  the  direction  of  flow. 
In  the  upper  part,  channel  depth  of  flow  was  5.5 
cm.  It  was  established  that  three  types  of  ridges 
correspond  to  the  structural  level  of  microforms: 
on  the  majority  of  rivers  the  short  rivers  are  dunes, 
ripples  are  2-3  times  longer  than  dunes,  and  spits 
are  2-3  times  longer  than  ripples.  A  comparison  of 
the  calculated  data  and  actual  data  showed  that  the 
size  of  the  ridges  actually  observed  were  described 
well  by  the  proposed  physical  model.  (Mertz-PTT) 
W90-02697 


SUSPENDED  SEDIMENTS  AND  THE  DISTRI- 
BUTION OF  BOTTOM  SEDIMENTS  IN  THE 
NIAGARA  RIVER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
A.  Mudroch,  and  D.  Williams. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  427-436,   1989.  6  fig,  2  tab,  22  ref. 

Descriptors:  'Sediment  transport,  'Path  of  pollut- 
ants, 'Sonar,  'Niagara  River,  'Lake  Ontario, 
'Bottom  sediments,  Geophysical  surveys,  River 
beds,  Suspended  sediments,  Deposition. 

A  geophysical  survey  was  conducted  in  1983/84  to 
obtain  information  on  the  character  and  distribu- 
tion of  bottom  sediments  in  the  Niagara  River.  A 
combination  side-scan  sonar  and  sub-bottom  profil- 
er was  used  in  the  survey  of  the  river  bed.  The 
results  of  the  survey  showed  a  lack  of  deposition  of 
fine-grained  sediments  on  the  river  bed.  Coarse 
sand,  gravel,  glaciolacustrine  clay  and  till,  and 
bedrock  were  major  components  of  the  bottom 
deposits  in  the  river.  Fine-grained  sediments  were 
located  only  at  a  few  areas  in  the  lower  part  of  the 
Niagara  River.  The  estimated  thickness  of  these 
deposits  was  about  10  cm  and  they  occurred  as 
small  patches,  often  <  1  sq  m.  Many  contaminants 
entering  the  Niagara  River,  in  a  soluble  or  particu- 
late form,  become  associated  with  the  suspended 
load,  consisting  mainly  of  fine-grained  particles. 
The  lack  of  depositional  areas  for  fine-grained  par- 
ticles in  the  Niagara  River  results  in  the  transport 
of  particle-associated  contaminants  into  the  deposi- 
tional zones  of  Lake  Ontario.  (Author's  abstract) 
W90-02749 


CLIMATOLOGY  OF  SEDIMENT  TRANSPORT 
ON  INDIANA  SHOALS,  LAKE  MICHIGAN. 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
B.  M.  Lesht. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  486-497,   1989.  9  fig,  2  tab,   17  ref. 

Descriptors:  'Lake  Michigan,  'Great  Lakes, 
'Sediment  transport,  Indiana  Shoals,  Time  lapse 
photography,  Mathematical  models,  Bottom  sedi- 
ments, Wave  velocity,  Suspended  sediments. 

Seven  time-lapse  films  of  the  lake  bottom  covering 
2,445  hours  of  observation  were  made  over  a 
period  of  3  years  during  the  months  of  July 
through  November  on  Indiana  Shoals  in  south- 
western Lake  Michigan  (water  depth  10  m).  These 
films  show  25  distinct  sediment  transport  events, 
consisting  of  periods  of  bedform  migration  or  sedi- 
ment resuspension  and  occupying  approximately 
25%  of  the  total  record.  Simultaneous  observations 
of  the  surface   winds  showed   that   most  of  the 


sediment  transport  occurred  during  periods  of 
northerly  winds,  implying  that  surface  waves  were 
the  predominant  mechanism  for  sediment  remobili- 
zation  at  this  location.  A  simple,  empirical,  sedi- 
ment transport  forecast  model  was  used  to  deter- 
mine threshold  criteria  for  the  initiation  of  bedload 
and  resuspension  of  the  local  sediments  (fine- 
medium  sand).  The  model  correctly  predicted  85% 
of  the  total  record  when  forced  with  estimates  of 
the  near-bottom  wave  orbital  velocity  calculated 
from  the  wind  measurements  and  a  parametric 
dynamical  wave  model.  The  critical  wave  orbital 
velocity  for  resuspension  was  found  to  be  17.8  cm/ 
s.  Estimates  of  the  probability  of  sediment  trans- 
port occurring  on  Indiana  Shoals,  determined  as  a 
function  of  wind  speed  and  direction,  were  com- 
bined with  climatological  observations  of  wind 
conditions  to  estimate  monthly  probabilities  of 
sediment  transport.  These  probabilities  are  in 
agreement  with  previous  forecasts  based  on  histori- 
cal observation  of  the  Great  Lakes  wave  climate. 
(Author's  abstract) 
W90-02755 


TDLLAGE    AND     RAINFALL    EFFECTS    ON 
RANDOM  ROUGHNESS:  A  REVDIW. 

Agricultural  Research  Service,  Big  Spring,  TX. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-02775 


FREMONT  LAKE,  WYOMING-SOME  AS- 
PECTS OF  THE  INFLOW  OF  WATER  AND 
SEDIMENT. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

W.  W.  Emmett,  and  R.  C.  Averett. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4021, 
1989.  25p,  12  fig,  8  tab,  15  ref.  Project  CR187. 

Descriptors:  'Silting,  'Sediment  load,  'Stream- 
flow,  'Wyoming,  Bed  load,  Suspended  load,  Sedi- 
ment transport,  Surface  water,  Lakes,  Lake  sedi- 
ments, Lake  morphology,  Deltas,  Fremont  Lake. 

Fremont  Lake  is  a  large  (20.6  sq  km),  deep  lake 
(185  m)  in  western  Wyoming.  Average  annual 
inflow  of  water  is  about  5.1  cu  meters/sec,  and  this 
discharge  is  equaled  or  exceeded  about  23%  of  the 
time.  Annual  instantaneous  peak  flows  of  Pine 
Creek  usually  exceed  30  cu  m/sec  and  the  100-year 
flood  is  about  80  cu  m/sec.  About  800  tons  of 
sediment  are  delivered  to  the  lake  annually;  annual 
deposition  of  sediment  in  the  northern  lake  area 
throughout  the  last  10,000  years  about  equals  con- 
temporary values  of  sediment  inflow.  Only  small 
quantities  of  fine-gradient  sediment  are  transported 
beyond  the  delta  at  the  northern  end  of  the  lake. 
Current  rates  of  deposition  in  the  delta  are  about  1 
to  3  mm/yr.  Sediment  in  the  delta  generally  is  sand 
size;  elsewhere  in  the  lake,  sediment  generally  is 
clay  and  silt  size.  (USGS) 
W90-02849 


MONTHLY  AND  ANNUAL  SUSPENDED- 
SEDIMENT  LOADS  IN  THE  BRAZOS  RTVER 
IN  RICHMOND,  TEXAS,  1966-86  WATER 
YEARS. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  L.  Andrews. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4216, 
1989.  20p,  9  fig,  2  tab,  13  ref. 

Descriptors:  'Data  collections,  'Suspended  sedi- 
ments, 'Stream  discharge,  'Texas,  'Brazos  River, 
Suspended  load,  Sediment  data,  Streamflow  data. 

Sampling  to  determine  suspended-sediment  con- 
centrations at  Brazos  River  at  Richmond,  Texas, 
station  08114000  began  in  January  1966  and  ended 
in  September  1986.  Depth-integrated  samples  were 
collected  in  all  flow  conditions.  The  records  for 
this  station  are  considered  good.  The  mean  month- 
ly suspended-sediment  load  in  the  Brazos  River  at 
Richmond  ranged  from  2,500  to  91,000  tons  during 
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the  period  of  record.  The  annual  suspended-sedi- 
ment load  at  Brazos  River  at  Richmond  ranged 
from  404,500  to  30,800,000  tons  and  averaged 
about  10,900,000  tons.  The  minimum  annual  load 
of  404,500  tons  occurred  during  the  1984  water 
year,  and  the  maximum  annual  load  of  30,800,000 
tons  occurred  during  the  1968  water  year.  Sus- 
pended-sediment load  and  discharge  varied 
throughout  the  period  of  study.  A  double-mass 
curve  indicated  that  the  relation  between  discharge 
and  sediment  load  remained  constant.  No  breaks 
were  noted,  indicating  that  no  change  occurred  in 
the  relation.  The  data  collected  annually  during 
the  study  were  used  to  define  a  regression  model. 
The  model  was  found  to  be  a  good  predictor  of 
annual  suspended -sediment  load  by  using  annual 
streamflow  as  the  independent  variable.  (USGS) 
W90-02854 


GLACIAL  DEPOSITS. 

Dames  and  Moore,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-02901 


LANDFORM  DEVELOPMENT. 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02908 


LANDFORM  DEVELOPMENT;  KARST. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02909 


GENERATION  AND  DISSIPATION  OF  AB- 
NORMAL FLUID  PRESSURES  IN  ACTIVE 
DEPOSinONAL  ENVmONMENTS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-02911 


FLOODS:  HYDROLOGICAL,  SEDIMENTOLO- 
GICAL  AND  GEOMORPHOLOGICAL  IMPLI- 
CATIONS. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02963 


HYDROLOGY,  SEDIMENTOLOGY  AND  GEO- 
MORPHOLOGICAL IMPLICATIONS  OF 
FLOODS:  AN  OVERVD2W. 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02964 


STORM  RUNOFF  GENERATION  IN  SMALL 
CATCHMENTS  IN  RELATION  TO  THE 
FLOOD  RESPONSE  OF  LARGE  BASINS. 

Oxford  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02965 


FLOOD  FREQUENCY  AND  URBAN-INDUCED 
CHANNEL  CHANGE:  SOME  BRITISH  EXAM- 
PLES. 

College  of  St.   Paul  and   St.   Mary,   Cheltenham 
(England).  Dept.  of  Geography  and  Geology. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02968 


HYDRAULICS  OF  FLOOD  CHANNELS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W9O-02969 


FLOW-COMPETENCE  EVALUATIONS  OF 
THE  HYDRAULIC  PARAMETERS  OF 
FLOODS:  AN  ASSESSMENT  OF  THE  TECH- 
NIQUE. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 


phy. 

P.  D.  Komar. 

IN:   Floods:  Hydrological,   Sedimentological   and 

Geomorphological    Implications.    John    Wiley    & 

Sons,  New  York.   1989.  p  107-134.  9  fig,  50  ref. 

Descriptors:  'Channel  erosion,  *Scour,  *Sediment 
transport,  *Entrainment,  *Flow  competence, 
•Flood  flow,  *Flood  discharge,  Floods,  Channel 
morphology. 

Because  of  recent  studies  of  selective  entrainment 
of  gravels  from  deposits  of  mixed  sizes,  flow  com- 
petence evaluations  can  now  better  account  for 
such  sorting  processes.  Comparisons  of  past  data 
demonstrate  their  inadequacy  and  tendency  to 
over-estimate  floodflow  stresses  and  discharges 
significantly.  Competence  evaluations  should  in- 
stead be  based  on  selective-entrainment  relation- 
ships which  yield  the  mean-flow  stress,  and  on  data 
which  gives  the  discharge  per  unit  flow  width. 
Once  those  estimates  have  been  made,  corrections 
or  refinements  are  possible  which  account  for  steep 
channel  slopes  and  low  ratios  of  flow  depths  to  bed 
roughness.  Therefore,  if  flow  competence  is  recog- 
nized as  a  process  of  selective  entrainment,  then 
the  technique  is  valid  and  it  is  possible  to  make 
reasonable  assessments  of  flood  hydraulics.  In  all 
cases,  attempts  should  be  made  at  independent 
confirmations  of  the  results.  (See  also  W90-02963) 
(Mertz-PTT) 
W90-02970 


FLOODS  AND  FLOOD  SEDIMENTS  AT  RIVER 
CONFLUENCES. 

Birkbeck  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02971 


FLOOD  EFFECTIVENESS  IN  RIVER  BASINS: 
PROGRESS  IN  BRITAIN  IN  A  DECADE  OF 
DROUGHT. 

Newcastle  upon  Tyne  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02972 


USE  OF  SOIL  INFORMATION  IN  THE  AS- 
SESSMENT OF  THE  INCIDENCE  AND  MAG- 
NITUDE OF  HISTORICAL  FLOOD  EVENTS 
IN  UPLAND  BRITAIN. 

Brighton  Polytechnic  (England).  Countryside  Re- 
search Unit. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02974 


YELLOW    RIVER    (COUNTY    LEITRIM    IRE- 
LAND) FLASH  FLOOD  OF  JUNE  1986. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02975 


RIVER  CHANNEL  CHANGES  IN  RESPONSE 
TO  FLOODING  IN  THE  UPPER  RIVER  DEE 
CATCHMENT,  ABERDEENSHIRE,  OVER  THE 
LAST  200  YEARS. 

College  of  St.   Paul  and   St.   Mary,   Cheltenham 
(England).  Dept.  of  Geography  and  Geology. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02976 


SEDIMENTOLOGY  AND  PALAEOHYDRO- 
LOGY  OF  HOLOCENE  FLOOD  DEPOSITS  IN 
FRONT  OF  A  JOKULHLAUP  GLACIER, 
SOUTH  ICELAND. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02977 


FLOOD   DEPOSITS   PRESENT  WITHIN  THE 
SEVERN  MAIN  TERRACE. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02978 


PRACTICAL   ASPECTS   FOR  THE   APPLICA- 
TION    OF    THE     DIFFUSION-CONVECTION 


THEORY  FOR  SEDIMENT  TRANSPORT  IN 
TURBULENT  FLOWS. 

Universitaet  der  Bundeswehr  Muenchen,   Neubi- 
berg  (Germany,  F.R.). 
W.  Bechteler. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  351-356,  4  fig,  6  ref. 

Descriptors:  'Diffusion,  'Convection,  'Model 
studies,  'Sediment  transport,  'Turbulent  flow, 
'Hydrologic  models,  Mathematical  models,  Math- 
ematical equations,  Open-channel  flow,  Sand, 
Eddy  diffusion. 

The  sediment  transport  of  sand-sized  particles  in 
turbulent  flow  is  described  by  means  of  the  two- 
dimensional  diffusion-convection  equation.  The  in- 
fluence of  scattering  or  distributed  input  param- 
eters on  settling  rates  of  suspended  material  is 
evaluated.  Investigations  are  described  concerning: 
(1)  the  boundary  conditions  at  the  initial  cross 
section  and  at  the  bottom,  (2)  the  turbulent  diffu- 
sion coefficient,  and  (3)  the  fall  velocity  (distribu- 
tion of  the  solids).  For  many  practical  cases,  the 
fall  velocity  and  inlet  concentration  profile  are  of 
greatest  importance,  whereas  the  influence  of  tur- 
bulence can  be  taken  into  account  by  an  integral 
value  of  the  turbulent  diffusion  coefficient.  (See 
also  W90-02980)  (Author's  abstract) 
W90-03030 


GEOMORPHOLOGICAL  APPROACH  TO  EN- 
GINEERING IN  KARST. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03185 


SCOUR-DEPTH  PREDICTION  UNDER  AR- 
MORING CONDITIONS. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Biologi- 
cal and  Agricultural  Engineering. 
D.  K.  Borah. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  10,  p  1421-1425,  Oct  1989. 
1  fig,  1  tab,  10  ref. 

Descriptors:  'Bed  armoring,  'Scour,  'Channel 
erosion,  'Channel  scour,  'Alluvial  channels, 
'Canal  design,  'Sediment  transport,  'Sediment- 
carrying  capacity,  'Canal  linings,  Bed  load,  River 
beds,  Project  planning,  Hydraulic  engineering,  Hy- 
draulic structures,  Scour,  Prediction. 

Accurate  prediction  of  scour  depth  may  assist  in 
engineering  planning  and  design  involving  water 
flow  over  an  alluvial  bed.  Bed  scour  on  an  alluvial 
bed  is  the  result  of  imbalance  between  the  sediment 
transport  capacity  of  the  flow  and  the  amount  of 
sediment  coming  along  with  the  flow.  If  the  sedi- 
ment transport  capacity  is  higher  than  the  incom- 
ing sediment  rate,  bed  scour  will  take  place  until 
these  two  become  equal.  The  larger  and  heavier 
particles,  which  are  nontransportable  under  the 
flow  conditions,  remain  on  the  bed  and  gradually 
occupy  the  entire  bed  surface.  As  soon  as  this  is 
the  case,  bed  scour  stops.  This  layer  of  coarse 
particles  is  called  the  armor  layer.  Such  a  layer 
will  protect  the  underlying  finer  particles  until  it  is 
destroyed  by  higher  flow  conditions.  In  this  note,  a 
simple  procedure  is  presented  for  calculating  the 
scour  depth  on  an  alluvial  bed  under  armoring 
conditions.  It  was  used  to  predict  scour  depths  in 
Little  and  Mayer's  flume  and  downstream  from 
Gavins  Point  Dam.  The  procedure  is  applicable  to 
only  graded  bed  materials  with  a  size  distribution 
having  adequate  quantity  of  critical  and  bigger  size 
particles  to  form  an  armor  layer.  Calculation  of 
scour  depth  requires  flow  depth,  bed  slope,  bed 
porosity,  particle  size  distribution  of  the  bed  mate- 
rial, and  a  few  commonly  available  constants.  The 
bed  porosity,  the  fraction  of  the  armor  particles, 
and  the  median  particle  size  are  estimated  from 
analyses  of  bed  material  samples.  The  procedure 
can  serve  as  a  useful  tool  for  field  and  design 
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engineers    in    making    conservative    estimates    of 
scour  depths  downstream  of  hydraulic  structures 
and  in  new  unlined  canals  as  well  as  in  selecting 
materials  for  canal  beds.  (Ence-PTT) 
W90-03225 


ACID-PERSULFATE  DIGESTION  PROCE- 
DURE FOR  DETERMINATION  OF  PHOSPHO- 
RUS IN  SEDIMENTS. 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03291 


MODELLING  CLOD  BREAKDOWN  BV  RAIN- 
DROP ENERGY  ON  A  FERSIALLITIC  CLAY 

son.. 

Institute    of    Agricultural    Engineering,    Harare 

(Zimbabwe). 

H.  A.  Elwell. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  14,  No 

3,  p  241-257,  Aug  1989.  5  fig,  6  tab,  17  ref. 

Descriptors:  *Soil  erosion,  *Model  studies,  'Soil 
properties,  'Clays,  'Mathematical  models,  •Rain- 
fall impact,  *Soil  water,  Soil  clods,  Field  tests, 
Model  studies. 

A  mathematical  model  descriptive  of  the  process 
of  clod  breakdown  under  rainfall  energy  and  burial 
by  deposition  of  detached  particles  in  the  interstic- 
es between  clods  was  developed  in  the  laboratory 
under  simulated  rainfall  and  tested  against  field 
plot  data.  Clods  were  conceptualized  as  hemi- 
spheres to  provide  a  basis  for  modelling,  from 
which  the  detachment  of  soil  in  a  uniform  vertical 
depth  over  the  entire  exposed  surface  of  the  clod 
corresponded  with  observed  changes  in  clod  ge- 
ometry. An  empirical  component  showed  that,  on 
this  soil  type,  the  rate  of  detachment  of  soil  from 
the  clod  surface  depended  upon  the  percentage  of 
water-stable  aggregates  greater  than  2  mm  diame- 
ter in  the  soil  forming  the  clod  and  the  amount  of 
roots  binding  the  aggregates  into  a  clod  unit. 
During  field  testing,  clods  were  found  to  break 
down  at  considerably  faster  rates  than  those  deter- 
mined in  the  laboratory  owing  to  greater  clod 
friability  caused  by  wetting  and  drying  cycles  and 
field  operations.  (Author's  abstract) 
W90-03381 


RrVER-MEANDER     MODEL:     I.     DEVELOP- 
MENT. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-03393 


RIVER-MEANDER     MODEL:     n.     APPLICA- 
TIONS. 

Iowa  Univ.,  Iowa  City.   Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-O3394 


MODELING  OF  RIVERBED  EVOLUTION  FOR 
BEDLOAD  SEDIMENT  MIXTURES. 

Laboratoire  d'Hydraulique  de  France,  Grenoble. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-03397 


APPLICABILITY  INDEX  FOR  SAND  TRANS- 
PORT EQUATIONS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
D.  T.  Williams,  and  P.  Y.  Julien. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1578-1581,  Novem- 
ber 1989.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Sediment  transport,  'Mathematical 
equations,  Sand,  Alluvial  rivers. 

The  selection  of  an  appropriate  sediment  transport 
equation  has  puzzled  river  engineers  and  computer 
modelers  confronted  with  the  analysis  of  the  allu- 
vial  river   response   to   natural   and   man-induced 


changes.  Although  some  guidelines  have  been  pro- 
posed, the  complexity  of  sediment  transport  proc- 
esses as  has  been  recognized  by  most  investigators 
warrants  further  investigation.  This  paper  de- 
scribes the  results  of  a  preliminary  investigation  of 
the  condition  of  applicability  and  inherent  limita- 
tion of  sediment  transport  relationships,  which 
should  be  conducive  to  an  implementation  of  exist- 
ing guidelines.  The  four  sediment  transport  equa- 
tions selected  in  this  preliminary  analysis  are  those 
of  Ackers  and  White,  Shen  and  Hung,  Toffaleti 
and  Yang.  (Sand-PTT) 
W90-O34OO 


USE  OF  TEXTURAL  (CM)  PATTERN  FOR 
IDENTIFICATION  OF  DEPOSITIONAL  PROC- 
ESSES AND  ENVIRONMENTS  OF  SEDI- 
MENTS OF  THE  CAUVERY  DELTA. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

P.  Seralathan. 

Bulletin  of  the  Department  of  Marine  Sciences 

University  of  Cochin,  Vol.  14,  p  17-26,  1986-88  4 

fig,  1  tab,  1 1  ref. 

Descriptors:  'Sedimentology,  'Sedimentation, 
'Deltas,  'Sediment  grading,  'Sediment  transport, 
River  channels,  Estuaries,  Cauvery  Delta,  India. 

Grain  size  parameters  from  nine  suits  of  river 
channel,  estuary,  tidal  channels,  marine,  mangrove, 
swamps,  beach,  dune  and  ancient  beach  ridges  of 
the  Cauvery  delta  have  been  studied  using  CM, 
FM,  LM  and  AM  techniques  of  Passega  and  Pas- 
sega  et  al,  in  order  to  know  the  nature  of  transport 
and  depositional  processes.  In  this  system,  M  is  the 
median  grain  size  and  the  first  letter  represents  the 
limiting  size:  F,  L,  and  A  represent  the  percentage 
by  weight  of  samples  finer  than  125,  31,  and  4 
microns,  respectively.  In  the  river  channel,  except 
some  samples  which  are  transported  as  graded 
suspension,  a  majority  of  the  sediments  are  trans- 
ported by  a  combination  of  rolling  and  suspension 
only.  Uniform  suspension  is  completely  missing. 
The  estuarine  sediments  are  transported  partly  by 
suspension  and  rolling  and  partly  by  graded  and 
uniform  suspensions.  The  tidal  channel  sediments 
are  transported  primarily  by  uniform  suspension 
with  some  rolling  and  suspension  and  graded  sus- 
pension. On  the  other  hand,  the  marine  sediments 
are  the  products  of  uniform  suspension  only.  The 
mangrove  and  swampy  sediments  clearly  indicate 
their  quiet  water  characteristics.  The  dune  sands 
are  transported  exclusively  by  graded  suspension 
while  those  of  beach  and  ancient  beach  ridges  are 
both  by  graded  suspension  as  well  as  suspension 
and  rolling.  (Author's  abstract) 
W90-03452 


CLAY  MINERALOGY  OF  THE  SEDIMENTS 
OF  THE  ASHTAMUDY  ESTUARY,  WEST 
COAST  OF  INDIA. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

K.  Sajan,  and  K.  T.  Damodaran. 

Bulletin  of  the  Department  of  Marine  Sciences 

University  of  Cochin,  Vol.  14,  p  67-74,  1986-88.  1 

tab,  16  ref. 

Descriptors:  'Kaolinite,  'Montmorillonite,  'Estu- 
aries, 'Sedimentology,  'Clay  minerals,  Ashtamudy 
Estuary,  India. 

Study  on  21  clay  samples  from  the  sediments  of  the 
Ashtamudy  estuary  revealed  the  dominance  of  ka- 
olinite and  montmorillonite  along  the  eastern  and 
western  parts  of  the  estuary  respectively  where  as 
the  central  part  the  sediments  contain  more  or  less 
equal  proportions  of  them.  The  clay  minerals  in  the 
sediments  of  the  Ashtamudy  estuary  undergo  limit- 
ed chemical  changes  and  the  reflect  mainly  the 
source  material  supplied  to  the  estuary.  There  is  a 
dual  source  of  sediment  supply  to  the  estuary:  the 
Kallada  river  input  which  is  kaolinite  rich;  and  the 
off-shore  sediments  which  are  rich  in  montmoril- 
lonite. The  present  clay  mineral  distribution  pat- 
tern in  estuary  sediments  can  be  attributed  to  the 
effect  of  the  estuarine  circulation  which  sorts  the 
clay  minerals.  (Author's  abstract) 
W90-03454 


DISPERSAL  AND  DEPOSITION  OF  RIVER 
SEDIMENTS  IN  COASTAL  SEAS:  MODELS 
FROM  ASIA  AND  THE  TROPICS. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 
L.  D.  Wright. 

Netherlands  Journal  of  Sea  Research  NJSRBA 
Vol.  23,  No.  4,  p  493-500,  August  1989.  5  fig,  1  tab,' 
25  ref. 

Descriptors:  'Asia,  'Sediment  transport,  'River 
systems,  'Sediment  discharge,  Model  studies 
Yellow  River,  Bahai  Gulf,  Purari  River,  Jaba 
River,  Gulf  of  Papua,  Suspended  sediments,  Bed 
load,  Slopes. 

The  diverse  mechanisms  by  which  river-borne 
sediments  are  dispersed  into  coastal  oceans  and  the 
associated  patterns  of  deposition  are  considered  for 
some  tropical  and  Asian  river  mouth  dispersal  sys- 
tems: the  Huanghe  (Yellow  River),  which  enters 
the  Bohai  Gulf  (China),  the  Purari  River  which 
enters  the  Gulf  of  Papua  (Papua  New  Gunina)  and 
the  Jaba  River,  which  enters  Empress  Augusta 
Bay  (Bougainville,  Papua  New  Guinea).  These 
models  contrast  sharply  with  'conventional' 
models  such  as  that  of  the  Mississippi,  although  in 
different  respects.  Extremely  high  suspended  sedi- 
ment concentrations  off  the  Huanghe  mouth  cause 
sinking,  gravity-driven  plumes  which  produce 
rapid  deposition  very  near  the  mouth;  extremely 
rapid  seaward  growth  of  the  subaqueous  delta 
results.  Although  the  average  water  discharge  of 
the  Purari  exceeds  that  of  the  Huanghe,  the  aver- 
age sediment  discharge  from  the  Purari  is  an  order 
of  magnitude  less  than  that  of  the  Huanghe.  Sus- 
pended sediments  transported  via  buoyant  plumes 
from  the  Purari  mouth  are  trapped  inshore  by  the 
southeasterly  trades  and  have  their  ultimate  sink  in 
the  tidal  estuaries  to  the  west  of  the  mouths  rather 
than  offshore.  The  Jaba  is  a  small  river  with  a  very 
steep  gradient  and  an  extremely  high  bed  load 
relative  to  water  discharge.  It  has  constructed  a 
protruding  and  rapidly  evolving  delta.  Literature 
on  the  Indonesian  rivers  Solo  and  Porong  dispersal 
systems  suggests  that  those  systems  may,  at  differ- 
ent times,  be  subject  to  processes  similar  to  those 
which  operate  off  the  mouths  of  the  Huanghe, 
Purari  and  Jaba  although  no  single,  direct  analo- 
gies can  be  made.  (Author's  abstract) 
W90-03488 


PATTERN  ANALYSIS  OF  ORGANIC  COMPO- 
NENT ABUNDANCES  FROM  DELTAIC  AND 
OPEN  MARINE  DEPOSITS:  PALYNOFACDZS 
DISTRIBUTION  (EAST  JAVA,  INDONESIA). 

Utrecht   Rijksuniversiteit   (Netherlands).   Lab.   of 

Paleobotany  and  Palynology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03489 


BUOYANT  RIVER  PLUMES  AND  MUD  DEPO- 
SITION IN  A  RAPDDLY  EXTENDING  TROPI- 
CAL DELTA. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

P.  Hoekstra. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  4,  p  517-527,  August  1989.  9  fig,  2  tab, 

10  ref. 

Descriptors:  'Indonesia,  'Java,  'Sediment  trans- 
port, 'River  flow,  'Sedimentation,  'Deltas,  Mon- 
soonal  river,  Solo  River,  Seasonal  variation,  Model 
studies,  Simulation  analysis,  Sediment  distribution. 

The  Solo  river,  East  Java,  Indonesia,  is  a  typical 
monsoonal  river.  The  major  part  of  river  discharge 
and  sediment  transport  is  realized  during  the  four 
or  five  months  of  the  wet  season.  River  outflow 
essentially  has  the  character  of  a  buoyant  jet.  The 
buoyancy  of  the  effluents  gives  rise  to  the  develop- 
ment of  buoyant  river  plumes.  The  properties  and 
behavior  of  these  plumes  are  of  fundamental  im- 
portance in  the  depositional  processes  which 
govern  delta  growth.  Deposition  rates  near  the 
river  mouth  have  been  calculated  by  modelling 
river  outflow  and  plume  dimensions.  Simulations 
of  'banjir'  events  (periods  of  high  discharge)  sug- 
gest that  the  average,  areal  deposition  may  range 
from  1  to  10  cm/d.  The  estimated  annual  changes 
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in  bed  level  exceed  values  of  1.0  m,  even  if  consoli- 
dation is  taken  into  account.  Measured  changes  in 
bed  level,  as  deducted  from  echosoundings,  show 
good  agreement  with  model  calculations.  (Au- 
thor's abstract) 
W9O-03492 


SUPPLY  AND  DISPERSION  OF  WATER  AND 
SUSPENDED  MATTER  OF  THE  RIVERS 
SOLO  AND  BRANTAS  INTO  THE  COASTAL 
WATERS  OF  EAST  JAVA,  INDONESIA. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

P.  Hoekstra,  R.  F.  Nolting,  and  H.  A.  Van  Der 

Sloot. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  4,  p  501-515,  August  1989.  9  fig,  3  tab, 

8ref. 

Descriptors:  'Indonesia,  *Java,  *Sediment  trans- 
port, 'Sediment  distribution,  Seasonal  variation, 
Flow  pattern,  Brantas  River,  Solo  River,  Bed  load, 
Estuaries. 

Major  elements  and  a  trace  metal  have  been  used 
to  trace  the  fate  and  origin  of  water  and  suspended 
matter  (SPM)  of  the  river  Solo  and  Brantas  into 
the  coastal  water  of  East  Java.  The  transport, 
dispersion  and  distribution  of  water  and  SPM  defi- 
nitely have  a  seasonal  character  and  are  principally 
wet-season  phenomena.  In  that  season,  monsoon 
and  tide-induced  coastal  currents  result  in  eastward 
fluxes  of  water  and  SPM.  These  longshore  fluxes 
along  the  northern  coastline  of  Java  and  Madura 
almost  completely  reduce  the  transport  in  an  off- 
shore direction  (Java  Sea).  In  the  Strait  of  Suraba- 
ya, the  amount  of  SPM  from  the  Solo  river  clearly 
exceeds  the  contribution  of  the  Brantas  system. 
Both  flow  patterns  and  the  magnitude  of  supply- 
the  Solo  is  a  suspension-load  river— are  responsible 
for  this  dominance.  In  the  Porong  delta,  there  is 
little  exchange  of  estuarine  SPM.  In  the  dry 
season,  estuarine  mixing  processes  operate  in  the 
lower  parts  of  the  deltas,  modifying  the  chemical 
characteristics  of  the  water  masses  and  SPM.  The 
SPM  of  the  Solo  river  again  represents  the  largest 
share  in  the  total  amount  of  SPM.  In  the  Strait  of 
Surabaya,  resuspension  of  particles  originating 
from  the  Solo  delta  is  the  major  process  that 
determines  the  presence  of  SPM.  (Author's  ab- 
stract) 
W90-03493 


USE  OF  CESIUM-137  MEASUREMENTS  TO 
INVESTIGATE  EROSION  AND  SEDIMENT 
SOURCES  WITHIN  A  SMALL  DRAINAGE 
BASIN  IN  THE  LOESS  PLATEAU  OF  CHINA. 

Chengdu  Inst,  of  Mountain  Disaster  and  Environ- 
ment (China). 

X.  Zhang,  S.  Li,  C.  Wang,  W.  Tan,  and  Q.  Zhao. 
Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 
317-323,  October-December  1989.  3  fig,   1  tab,  6 
ref. 

Descriptors:  'Tracers,  *Soil  erosion,  'Erosion, 
'Sediment  erosion,  'Radioactive  tracers,  'Cesium 
radioisotopes,  'China,  Rill  erosion,  Sheet  erosion, 
Gully  erosion,   Slopes,  Cultivated  lands,  Floods. 

The  contributions  of  sediment  from  different  geo- 
morphological  units  within  a  small  basin  in  the 
Loess  Plateau  have  been  determined  using  cesium- 
137  as  a  tracer.  The  mean  cesium- 137  content  of 
sediment  originating  from  the  hill  area,  where 
sheet  and  rill  erosion  are  predominant,  was  3.37 
Bq/kg,  whereas  no  cesium- 137  was  detected  in  the 
sediment  originating  from  the  gully  area  where 
gullying  and  gravitational  erosion  are  predomi- 
nant. The  mean  cesium- 137  content  of  sediment 
from  two  flood  deposits  was  0.23  Bq/kg  and  0.89 
Bq/kg.  The  relative  contribution  from  the  hill  area 
in  the  two  floods  was  7%  and  26%,  while  that 
from  the  gully  area  was  93%  and  74%.  These 
results  indicate  that  the  sheet  and  rill  erosion  asso- 
ciated with  cultivated  land  in  the  hill  area  and  that 
gullying  and  gravitational  erosion  in  the  gully  area 
are  both  very  severe.  (Peters-PTT) 
W90-03500 


TRANSPORT  OF  HEAVY  METALS  DURING 
FLOOD  EVENTS  IN  THE  POLLUTED  RIVER 
GEUL  (THE  NETHERLANDS). 

Utrecht  Rijksuniversiteit  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03501 


SEDIMENT  DEPOSITION  IN  CUTOFF  MEAN- 
DER BENDS  AND  IMPLICATIONS  FOR  EF- 
FECTIVE MANAGEMENT. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
F.  D.  Shields,  and  S.  R.  Abt. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  4,  No.  4,  p.  381-396,  November- 
December  1989.  9  fig,  3  tab,  37  ref. 

Descriptors:  'Sedimentation,  'Sediment  transport, 
•Cutoffs,  'Sediment  control,  'Regulated  flow, 
'Model  studies,  Backwater,  Discharge  capacity, 
Suspended  sediments,  Bed  load,  Construction,  Mis- 
sissippi River,  Arkansas  River. 

Cutoff  bends  along  modified,  stabilized  streams 
often  constitute  a  valuable  recreational,  ecological, 
and  aesthetic  resource.  However,  their  resource 
value  rapidly  declines  as  they  fill  with  sediment, 
and  new  cutoff  bends  do  not  form  to  replace  them 
in  highly  managed  rivers.  Data  from  repetitive 
hydrographic  surveys  of  20  cutoff  bends  along 
four  rivers  in  the  southeastern  United  States  were 
examined  using  conceptual  and  analytical  models 
in  order  to  provide  a  more  objective  basis  for  bend 
management.  Bend  volume  was  found  to  be  a  log- 
decay  function  of  cumulative  water  discharge 
through  the  cutoff  reach.  Regression  analyses  were 
used  to  generate  functions  to  predict  the  log-decay 
constant.  The  log-decay  constant  varied  directly 
with  master  stream  suspended  bed-material  con- 
centration and  inversely  with  variables  describing 
the  geometry  of  the  upstream  entrance  of  the  old 
bend.  Management  of  cutoff  bends  should  focus  on 
sequencing  construction  activities  and  modification 
of  the  upstream  bend  entrance  geometry  to  reduce 
the  quantity  of  bed  material  diverted  into  the  bend. 
Construction  of  blockage  structures  to  top-bank 
elevation  in  upstream  entrances  of  cutoff  bends  is 
recommended  for  systems  with  average  suspended 
bed-material  concentrations  greater  than  about  50 
ppm.  Blockage  or  modification  of  entrance  geome- 
try of  longer  bends  preserves  more  aquatic  habitat 
longer  than  similar  levels  of  effort  directed  toward 
shorter  bends.  Maintenance  of  a  hydraulic  connec- 
tion between  the  river  and  at  least  one  end  of  the 
cutoff  bend  is  recommended.  (Author's  abstract) 
W90-03511 


2K.  Chemical  Processes 


MODELING  THE  TRANSPORT  OF  SOLUTES 
INFLUENCED  BY  MULTIPROCESS  NONE- 
QUILIBRIUM. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02586 


HISTORICAL  RECONSTRUCTIONS  AND 
FUTURE  FORECASTS  OF  REGIONAL  SUR- 
FACE WATER  ACIDIFICATION  IN  SOUTH- 
ERNMOST NORWAY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02589 


METAL  CONTENT  IN  SESTON  FROM  THE 
SAN  JOSE  GULF,  PATAGONIA,  ARGENTINA. 

Centro  Nacional  Patagonico,  Chubut  (Argentina). 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02627 


APPLICATIONS  OF  INTERVENTION  ANALY- 
SIS TO  MODEL  THE  IMPACT  OF  DROUGHT 
AND  BUSHFIRES  ON  WATER  QUALITY. 

Rural  Water  Commission  of  Victoria,  Armadale 
(Australia).  Water  Quality  Assessment  Section. 
For  primary  bibliographic  entry  see  Field  7C. 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

W90-02649 


ORGANIC  GEOCHEMICAL  ANALYSIS  OF 
TERRESTRIAL  BIOMARKERS  IN  A  TRAN- 
SECT OF  THE  GREAT  BARRIER  REEF 
LAGOON. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Organic  Chemistry. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-02650 


INFLUENCE  OF  TREE  CANOPIES  ON  THE 
QUANITITY  OF  WATER  AND  AMOUNT  OF 
CHEMICAL  ELEMENTS  REACHING  THE 
PEAT  SURFACE  OF  A  BASIN  MIRE  IN  THE 
MIDLANDS  OF  ENGLAND. 
Nottingham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02668 


MEASUREMENT      OF      REAERATION      IN 
STREAMS:  COMPARISON  OF  TECHNIQUES. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02722 


UNIQUE  LIMNOLOGICAL  PHENOMENA  AF- 
FECTING WATER  QUALITY  OF  HAMILTON 
HARBOUR,  LAKE  ONTARIO. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02758 


EVIDENCE  FOR  A  NEW  PATHWAY  IN  THE 
BACTERIAL  DEGRADATION  OF  4-FLUORO- 
BENZOATE. 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst. 

fuer  Mikrobiologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02784 


REDUCTIVE  DEHALOGENATION  OF  DICH- 
LOROANILINES  BY  ANAEROBIC  MICROOR- 
GANISMS IN  FRESH  AND  DICHLORO- 
PHENOL-ACCLIMATED  POND  SEDIMENT. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02785 


MICROBIAL  DEGRADATION  OF  SEVEN 
AMIDES  BY  SUSPENDED  BACTERIAL  POPU- 
LATIONS. 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02787 


HUMIC  MATTER  ISOLATED  FROM  SOILS 
AND  WATER  BY  THE  XAD-8  RESIN  AND 
CONVENTIONAL  NAOH  METHODS. 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
J.  C.  Lobartini,  K.  H.  Tan,  L.  E.  Asmussen,  R.  A. 
Leonard,  and  D.  Himmelsbach. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  20,  No.  13-14,  p  1453-1477,  Aug 
1989.  7  fig,  3  tab,  29  ref. 

Descriptors:  'Fulvic  acids,  'Separation  techniques, 
'Water  analysis,  'Humic  acids,  'Decomposing  or- 
ganic matter,  'Soil  analysis,  Streams,  Spectrosco- 
py, Infrared  spectroscopy,  Electron  microscopy, 
Nuclear  magnetic  resonance,  Chemical  analysis, 
Resins,  Adsorption  methods,  Soil  chemistry. 

The  most  widely  used  reagent  for  the  extraction 
and  isolation  of  humic  matter  from  soils  is  a  weak 
solution  of  NaOH.  However,  humic  compounds 
extracted  from  streams  using  amberlite  resin  ad- 
sorption are  believed  to  be  more  representative 
than  those  isolated  by  the  standard  NaOH  extrac- 
tion procedure  for  soils.  This  research  was  con- 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

ducted  to  study  characteristic  differences  in  humic 
(HA)  and  fulvic  acid  (FA)  extracted  from  soils  and 
streams  in  South  Georgia  using  the  Amberlite 
XAD-8  resin  and  the  conventional  NaOH  method. 
Characterization  analysis  was  performed  by  liquid 
C13  NMR,  infrared  (IR)  spectroscopy,  scanning 
electron  microscopy  (SEM),  and  chemical  analy- 
sis. The  NMR  spectra  indicated  that  the  resin 
method  yielded  black  water  HA  and  FA  with 
spectroscopic,  chemical  and  elemental  characteris- 
tics different  from  those  isolated  by  the  conven- 
tional NaOH  method.  Humic  acids  from  both  the 
resin  and  conventional  NaOH  methods  were  com- 
posed of  aliphatic,  aromatic  and  carboxyl  groups, 
but  the  'resin'  HA  contained  more  aliphatic 
groups.  These  differences  were  also  noticed  be- 
tween the  FA  fractions  obtained  by  the  two  meth- 
ods. The  differences  corresponded  to  differences  in 
IR  spectra.  Fulvic  acid  extracted  by  the  resin 
method  was  also  higher  in  total  acidity,  but  consid- 
erably lower  in  N  content  than  FA  obtained  by  the 
conventional  NaOH  method.  Both  methods  yield- 
ed black  water  FA  which  was  less  aromatic  in 
nature  than  black  water  HA,  or  soil  FA.  (Author's 
abstract) 
W90-02836 


WATER  QUALITY  AND  SUPPLY,  CORTINA 
RANCHERIA,  COLUSA  COUNTY,  CALIFOR- 
NIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02850 


NATURAL  GROUND-WATER  QUALITY  IN 
MICHIGAN:  1974-87. 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

T.  R.  Cummings. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-259,  1989.  50p,  15  fie,  5  tab 
23  ref. 

Descriptors:  *Water  quality,  *Geohydrology, 
•Geochemistry,  'Michigan,  Groundwater,  Data 
collections,  Water  resources  data. 

Wide  variations  occur  in  the  chemical  and  physical 
characteristics  of  natural  groundwaters  in  Michi- 
gan. Dissolved-solids  concentrations  range  from  20 
to  76,000  mg/L.  Waters  having  low  dissolved- 
solids  concentrations  are  calcium  bicarbonate-type 
waters.  Sodium,  sulfate,  and  chloride  increase  as 
mineralization  increases.  Iron,  aluminum,  and  tita- 
nium concentrations  are  higher  at  some  locations 
than  is  common  in  most  natural  waters.  Lead  con- 
centrations exceed  U.S.  Environmental  Protection 
Agency's  primary  drinking-water  regulations  at 
some  locations  in  the  northern  part  of  the  lower 
Peninsula.  Generalized  areal  patterns  of  water- 
quality  variability  indicate  that  geology  is  a  pri- 
mary cause  of  differences  across  the  State.  Exam- 
ples of  chemical  associations  in  water  indicate  that 
chemical  analyses  may  be  valuable  in  tracing  and 
identifying  mineral  deposits.  (USGS) 
W90-02864 


GROUND  WATER  AND  CLASTIC  DIAGENE- 
SIS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02910 


ROLE  OF  GROUND-WATER  PROCESSES  IN 
THE  FORMATION  OF  ORE  DEPOSITS. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02913 


HYDROCHEMICAL  FACIES  AS  HYDRAULIC 
BOUNDARIES  IN  KARSTIC  AQUIFERS -THE 
EDWARDS  AQUIFER,  CENTRAL  TEXAS, 
U.S.A. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 


For  primary  bibliographic  entry  see  Field  2F 
W90-03141 


FLUORITE  SATURATION  AND  EQUILIBRI- 
UM TRENDS  IN  THE  GROUNDWATER 
SYSTEM  FROM  THE  KARST  PLAINS  OF 
SOUTHERN  INDIANA,  USA. 

Ibadan  Univ.  (Nigeria).  Hydro/Engineering  Geol- 
ogy Unit. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03142 


GEOCHEMISTRY  OF  SOME  SULPHATE 
GROUND  WATERS  IN  RELATION  WITH 
GYPSUM  KARST  (ALMERIA,  SOUTHEAST- 
ERN SPAIN). 

Granada  Univ.  (Spain).  Dept.  of  Geodynamic. 
For  primary  bibliographic  entry  see  Field  2F 
W90-03146 


B,  F  AND  SR  AS  TRACERS  IN  CARBONATE 
AQUIFERS  AND  IN  KARSTIC  GEOTHERMAL 
SYSTEMS  IN  ISRAEL. 

Geological  Survey  of  Israel,  Jerusalem. 
For  primary  bibliographic  entry  see  Field  2F 
W90-03152 


OCCURRENCE  OF  WATER  QUALITY 
REGIME  TYPES  DURING  THE  EXPLOITA- 
TION OF  KARST  WATER  RESOURCES  IN 
COASTAL  REGIONS  AND  THE  MECHANISM 
OF  THEIR  FORMATION. 

The  No.  1  Hydrogeology  and  Engineering  Geolo- 
gy Party  of  Liaoning  Province,  China. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03165 


INTERACTIONS  BETWEEN  PB-ZN  MINE  OF 
GUTTURU  PALA  AND  LOCAL  GROUNDWAT- 
ER RESURCES  (FLUMINESE,  SARDINIA, 
ITALY). 

Dept.  Georisorse  e  Territorio,  Torino,  Italy. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-03172 


TURNOVER  OF  EXTRACELLULAR  DNA  IN 
EUTROPHIC  AND  OLIGOTROPHY  FRESH- 
WATER ENVIRONMENTS  OF  SOUTHWEST 
FLORIDA. 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03236 


ANNUAL  PATTERNS  OF  DENITRIFICATION 
AND  NITRATE  AMMONIFICATION  IN  ESTU- 
ARINE  SEDIMENT. 

Aarhus  Univ.  (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03237 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
WATER  COLUMN  MEASUREMENTS  IN 
AQUACULTURE  PONDS. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03239 


FORMS  AND  HYDROLYTIC  BEHAVIOR  OF 
SULPHUR  IN  HUMIC  ACID  AND  RESIDUE 
FRACTIONS  OF  FOUR  PEATS  FROM  THE 
FRASER  LOWLAND. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For   primary   bibliographic   entry   see   Field   2G 

W90-03289 


EFFECTS  OF  CROPPING  ON  CARBOHY- 
DRATE CONTENT  AND  WATER-STABLE  AG- 
GREGATION OF  A  CLAY  SOIL. 

Agriculture  Canada,  Sainte-Foy  (Quebec).  Re- 
search Station. 


For  primary   bibliographic  entry  sec   Field   2G 
W90-O329O 


ACID-PERSULFATE  DIGESTION  PROCE- 
DURE FOR  DETERMINATION  OF  PHOSPHO- 
RUS IN  SEDIMENTS. 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  7B 

W90-03291 


DIFFUSION  OF  AMMONIUM  AND  NITRATE 
IONS  IN  FLOODED  SOIL  AND  NITROGEN 
USE  EFFICIENCY  OF  AN  IRRIGATED  RICE 
SYSTEM. 

Ministry  of  Food,  Agriculture  and  Co-operatives 

Islamabad  (Pakistan). 

For  primary   bibliographic   entry  see  Field   2G 

W90-O3293 


RELATIONSHIP  BETWEEN  WATER  SOLU- 
BLE AND  EXCHANGEABLE  SOIL  CATIONS 
FOR  ESTIMATING  PLANT  UPTAKE  AND 
LEACHING  POTENTIAL. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For   primary   bibliographic   entry   see   Field   2G. 
W90-03297 


EFFECT  OF  TWO  SOIL  MOISTURE  LEVELS 
AND  WETTING-DRYING  CYCLES  ON  MAN- 
GANESE RELEASE  IN  NACL-AMENDED 
SOILS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2G 
W90-03302 


GROWTH  RESPONSE  AND  MINERAL 
UPTAKE  OF  VEGETABLE  TRANSPLANTS 
GROWN  IN  A  COMPOSTED  SEWAGE 
SLUDGE  AMENDED  MEDIUM.  I.  NUTRIENT 
SUPPLYING  POWER  OF  THE  MEDIUM. 
Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-03311 


GROWTH  RESPONSE  AND  MINERAL 
UPTAKE  OF  VEGETABLE  TRANSPLANTS 
GROWING  IN  COMPOSTED  SEWAGE 
SLUDGE  AMENDED  MEDIUM,  n.  LNFLU- 
ENCED  BY  TIME  OF  APPLICATION  OF  N 
ANDK. 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-03312 


GROWTH  RESPONSE  AND  MINERAL 
UPTAKE  OF  LETTUCE  AND  TOMATO 
TRANSPLANTS  GROWN  IN  MEDIA  AMEND- 
ED WITH  COMPOSTED  SEWAGE  SLUDGE. 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-03313 


INTERSTITIAL  AND  ION-EXCHANGE 
WATER  IN  THE  NORTHERN  BORDER  OF 
THE  BAVARIAN  CALCAREOUS  ALPS. 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03355 


DETERMINATION  OF  DISSOLVED  OXYGEN 
BY  PHASE-BOUNDARY-TRANSMISSION--A 
POSSIBILITY  TO  ELIMINATE  INTERFER- 
ENCES CAUSED  BY  SUBSTANCES  IN  WATER. 

Technische   Univ.   Berlin  (Germany,   F.R.).   Inst. 

fuer  Technischen  Umweltschutz. 

For  primary  bibliographic  entry  see  Field  7B. 
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W90-03358 


CATION  TYPE  AND  IONIC  STRENGTH  EF- 
FECTS ON  THE  SOLUTION  COMPOSITION 
OF  AN  ACIDIC  SUBSOIL. 

Department  of  Agriculture  and  Water  Supply,  Pie- 
termaritzburg  (South  Africa).  Natal  Region. 
For   primary   bibliographic   entry   see   Field   2G. 
W90-03412 


INVESTIGATION  OF  CORRELATION  BE- 
TWEEN PHYSICOCHEMICAL  PROPERTIES 
OF  METALS  AND  THEIR  TOXICITY  TO  THE 
WATER  FLEA  DAPHNIA  MAGNA  STRAUS. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03434 


TRANSPORT    OF    RIVER-DERIVED    TRACE 
METALS  THROUGH  THE  COASTAL  ZONE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03481 


INPUT  OF  SELECTED  CHLORINATED  HY- 
DROCARBONS INTO  THE  COASTAL  AREA 
OF  EAST  JAVA  AND  ADJACENT  WATERS: 
DISTRIBUTION  PATTERNS  IN  THE  DIS- 
SOLVED AND  SUSPENDED  PHASE. 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-03482 


TRACE  OXY ANIONS  AND  THED*  BEHAVIOR 
IN  THE  RIVERS  PORONG  AND  SOLO,  THE 
JAVA  SEA  AND  THE  ADJACENT  INDIAN 
OCEAN. 

Netherlands  Energy  Research  Foundation  ECN, 

Petten. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03483 


DISTRIBUTION  OF  DISSOLVED  AND  PAR- 
TICULATE MINOR  AND  MAJOR  ELEMENTS 
IN  THE  RTVER  AND  COASTAL  ENVHtON- 
MENT  OF  EAST  JAVA  DURING  THE  SNEL- 
LIUS-H  EXPEDITION. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
R.  F.  Nolting,  H.  Hutagalung,  and  D.  Moelyadi 
Moelyo. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  23,  No.  4,  p  387-402,  August  1989.  10  fig,  4 
tab,  38  ref. 

Descriptors:  'Geochemistry,  'Indonesia,  *Java, 
•Heavy  metals,  "Trace  elements,  Copper,  Zinc, 
Cadmium,  Nickel,  Lead,  Iron,  Chromium,  Silicon, 
Calcium,  Magnesium,  Manganese,  Potassium,  Sea- 
sonal variation,  Suspended  solids,  Distribution, 
River  systems,  Path  of  pollutants,  Water  pollution 
sources,  Estuaries,  Coastal  waters. 

The  concentration  and  distribution  of  dissolved 
Cu,  Zn,  Cd,  Ni,  Pb  and  Fe,  and  Cu,  Zn,  Cd,  Ni, 
Pb,  Cr,  Fe,  Si,  Ca,  Mg,  Mn,  and  K  in  suspended 
matter  have  been  determined  in  the  rivers  Porong 
and  Solo  and  in  Strait  Madura  (East  Java),  during 
the  dry-monsoon  and  wet-monsoon  periods.  Based 
on  element/ Al  ratios,  the  suspended  matter  sup- 
plied by  each  of  the  two  rivers  can  be  traced 
offshore.  The  main  source  of  material  supplied  to 
the  coastal  area  is  the  Solo  river.  The  distribution 
of  the  trace-metal  content  in  suspended  matter 
collected  in  the  rivers  can  be  described  as  a  mix- 
ture of  metal-rich,  organic-rich  particles  and  a 
metal-poor,  detrital  fraction.  Due  to  the  presence 
of  mud  barriers  at  the  river  mouths,  particles  with 
high  trace  elements  contents  are  trapped  in  the 
estuaries.  Compared  to  European  rivers  the  dis- 
solved trace  metal  concentrations  in  these  rivers 
are  relatively  low.  The  dissolved  concentrations  of 
the  different  trace  elements  in  Strait  Madura  show 
no  uniform  distribution  pattern  during  the  two 
sampling  periods.  (Author's  abstract) 
W90-03484 


HEAVY  METALS  (CU,  ZN,  CD,  PB)  IN  SEDI- 
MENT OF  THE  JAVA  SEA,  ESTUARINE  AND 
COASTAL  AREAS  OF  EAST  JAVA  AND  SOME 
DEEP-SEA  AREAS. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03485 


COPPER,  ZINC  AND  CADMIUM  IN  BENTHIC 
ORGANISMS  FROM  THE  JAVA  SEA  AND  ES- 
TUARINE AND  COASTAL  AREAS  AROUND 
EAST  JAVA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03486 


PREDICTION  OF  AQUATIC  SEDIMENT-AS- 
SOCIATED TRACE  ELEMENT  CONCENTRA- 
TIONS USING  SELECTED  GEOCHEMICAL 
FACTORS. 

Geological  Survey,  Doraville,  GA. 

A.  J.  Horowitz,  K.  A.  Elrick,  and  R.  P.  Hooper. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

347-364,  October-December  1989.  2  fig,  4  tab,  44 

ref. 

Descriptors:  'Trace  elements,  "Heavy  metals, 
"Sediment  chemistry,  "Model  studies,  "Geochem- 
istry, Fluvial  sediments,  Lake  sediments,  Continen- 
tal shelf,  Regression  analysis,  Copper,  Zinc,  Lead, 
Chromium,  Nickel,  Cobalt,  Arsenic,  Tin,  Seleni- 
um, Mercury. 

Multiple  linear  regression  models  calculated  from 
readily  obtainable  chemical  and  physical  param- 
eters can  explain  a  high  percentage  (70%  or  great- 
er) of  observed  sediment-trace  element  variance 
for  Cu,  Zn,  Pb,  Cr,  Ni,  Co,  As,  Sb,  Se,  and  Hg  in  a 
widely  divergent  suite  of  61  sediment  samples 
taken  from  rivers,  lakes  and  the  continental  shelf  of 
the  United  States  that  were  presumed  to  be  chemi- 
cally unaffected  by  anthropogenic  sources.  The 
independent  variables  used  in  the  models  could  be 
single  parameters,  principal  component  scores,  or 
principal  component  scores  combined  with  their 
cross-productions.  The  most  useful  type  of  variable 
must  be  determined  on  a  case-by-case  basis.  The 
independent  variables  (geochemical  parameters)  in- 
corporated in  the  models  calculated  during  the 
study  probably  are  applicable  to  many  aquatic 
sediments;  use  of  a  larger  data  set  (>61)  could 
alter  the  magnitude  of  the  calculated  coefficients. 
The  geochemical  parameters  included  in  the 
models  were  of  a  physical  (e.g.  grain  size,  surface 
area)  and  a  chemical  (e.g.  organic  matter,  amor- 
phous iron  oxides)  nature.  Comparison  between 
actual  and  predicted  trace  element  concentrations 
obtained  from  the  models  may  provide  a  means  of 
defining  'average'  sediment-trace  element  concen- 
trations. The  models  may  also  help  identify  either 
naturally  or  anthropogenically  impacted  sites  for 
additional  study.  (Peters-PTT) 
W90-03503 


SIMULATED  WATER-LEVEL  AND  WATER- 
QUALITY  CHANGES  IN  THE  BOLSON-FILL 
AQUIFER,  POST  HEADQUARTERS  AREA, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03545 


ACID  RAIN  IN  PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.   Engineering  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-O3557 


Div. 

R.  W.  Lardner,  A.  H.  Al-Rabeh,  N.  Gunay,  and  H. 

M.  Cekirge. 

Advances  in  Water  Resources  AWREDI,  Vol.  12, 

No.l,  p  2-8,  March  1989.  5  fig,  17  ref. 

Descriptors:  "Persian  Gulf,  "Paleohydrology, 
"Hydrodynamics,  "Tidal  hydraulics,  "Hydraulic 
models,  "Water  currents,  "Model  studies,  Wind- 
driven  currents,  Tidal  currents,  Shallow  water, 
Vertical  flow,  Water  level,  Dimensional  analysis, 
Storm  surges,  Algorithms,  Surface  velocity,  Saudi 
Arabia,  Coastal  zone  management. 

There  is  an  abundance  of  literature  on  hydrody- 
namic  models  for  tidal  flows  and  storm  surges  for 
various  sea  regions.  Many  of  these  models  are 
based  on  two-dimensional  shallow-water  equa- 
tions. Such  models  are  only  useful  when  knowl- 
edge about  the  vertical  flow  structure  is  not  re- 
quired. Recently,  several  models  have  been  devel- 
oped to  predict  currents  at  all  water  levels.  A 
three-dimensional  hydrodynamic  model  for  tidal 
and  wind-driven  currents  for  application  to  the 
Persian  Gulf  has  been  developed.  Appropriate 
values  were  selected  for  the  hydrodynamical  pa- 
rameters, using  available  oceanographic  measure- 
ments (winds,  tides,  residual  effects)  in  the  Persian 
Gulf.  The  Persian  Gulf  was  covered  by  a  coarse 
grid  block  (grid-spacing  20  kilometers)  and  the 
coastal  area  of  Saudi  Arabia  was  covered  by  a  fine 
grid  block  (grid-spacing  5  kilometers).  An  interpo- 
lation algorithm  was  developed  to  compute  surface 
current  velocity  profiles  at  off  grid  points.  (Fish- 
PTT) 
W90-02545 


COMPARISON  OF  STATE  CONSTRUCTION 
SETBACKS  TO  MANAGE  DEVELOPMENT  IN 
COASTAL  HAZARD  AREAS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC.  Office  of  Ocean  and  Coast- 
al Resource  Management. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-02551 


CONSEQUENCES  OF  SEA  LEVEL  RISE:  IM- 
PLICATIONS FROM  THE  MISSISSIPPI 
DELTA. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

J.  W.  Day,  and  P.  H.  Templet. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  3,  p 

241-257,  1989.  1  fig,  3  tab,  58  ref. 

Descriptors:  "Sea  level,  "Water  resources  develop- 
ment, "Coastal  zone  management,  "Wetlands, 
"Deltas,  Sedimentation  rates,  Vegetation  effects, 
Saline  water  intrusion,  Roots,  Soil  genesis,  Flood 
control,  Dikes,  Control  systems,  Long-term  plan- 
ning, Ecological  effects,  Environmental  engineer- 
ing, Growth  rates,  Mississippi. 
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IMPLEMENTATION  OF  THE  THREE-DIMEN- 
SIONAL HYDRODYNAMIC  MODEL  FOR  THE 
ARABIAN  GULF. 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Water  Resources  and  Environment 


Historically,  the  Mississippi  River  Delta  has  expe- 
rienced a  relative  sea  level  rise  (RSLR)  and  thus 
serves  as  an  analogy  or  model  for  what  can  be 
expected  elsewhere.  Within  this  century,  the  net 
positive  growth  rate  has  been  reversed  and  net 
wetlands  loss  rate  as  great  as  100  sq  km/yr  have 
occurred.  Much  of  the  wetland  loss  is  associated 
with  human  activities  that  have  resulted  in  a  reduc- 
tion of  sediment  input  to  wetlands.  Because  of  this 
reduction,  vertical  accretion  of  the  wetland  surface 
is  less  than  RSLR  and  plants  are  disappearing  due 
to  waterlogging  and  salinity  increase.  The  resulting 
loss  of  wetland  plant  vigor  complicates  the  prob- 
lem because  the  production  of  plant  roots  is  an 
important  component  of  soil  formation  and  vertical 
accretion  of  the  wetland  surface.  A  common  re- 
sponse to  rising  water  levels  will  be  flood  control. 
But  in  the  Mississippi  Delta,  dikes  along  the  river 
have  greatly  restricted  sediment  input  to  wetlands. 
Additionally,  semi-impoundments  with  water  con- 
trol structures  are  being  considered  to  protect  wet- 
lands from  increasing  water  levels  and  salinity 
increases.  Coastal  wetlands  can  be  managed  to 
survive  rising  sea  level,  but  only  comprehensive, 
integrated,  long-term  planning  can  effectively  deal 
with  the  problem  of  sea  level  rise.  The  principle  of 
ecological  engineering  should  play  an  integral  part 
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of  any  management  plan.  Because  deltas  are  prob- 
ably one  of  the  most  threatened  of  coastal  land- 
scapes, an  early  warning  monitoring  system  is  rec- 
ommended for  selected  deltas  of  the  world.  (Au- 
thor's abstract) 
W90-02552 


WHAT  HAPPENED  TWENTY  YEARS  AFTER 
THE  GRANDE  MOTTE  MARINA  BUILDING 
ENDED  (LA  GRANDE  MOTTE,  VINGT  ANS 
APRES). 

Laboratoire      National      d'Hydraulique,      Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  6B. 

W90-02555 


DEPOSITIONAL  EVOLUTION  OF  A  WIND- 
WARD, HIGH-ENERGY  LAGOON,  GRAHAM'S 
HARBOR,  SAN  SALVADOR,  BAHAMAS. 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Geology. 
N.  D.  Colby,  and  M.  R.  Boardman. 
Journal  of  Sedimentary  Petrology  JSEPAK,  Vol 
59,  No.  5,  p  819-834,  September  1989.  14  fig,  1  tab, 
69  ref. 

Descriptors:  *Sedimentation,  'Stratigraphy,  "Pa- 
leohydrology,  "Carbonates,  *Lagoons,  "Deposi- 
tion, "Bahamas,  "Marine  sediments,  Vertical  distri- 
bution, Temporal  distribution,  Sediment  transport, 
Bathymetry,  Mud,  Geological  surveys,  Sea  level, 
Cores,  Mineralogy,  Sediment  control,  Benthic 
fauna,  Benthic  flora,  Water  currents,  Waves,  Sedi- 
ment distribution,  Water  depth,  Basins,  Storms, 
Radioactive  dating. 

Studies  of  lagoonal  carbonate  deposition  estab- 
lished broad  facies  relationships  for  large  lagoons 
and  laid  the  groundwork  for  much  subsequent 
work  on  the  many  interrelated  factors  which  con- 
trol the  lateral,  vertical,  and  temporal  distribution 
of  lagoonal  facies.  Sediment  probes  and  bathymet- 
ric  surveys  have  been  performed  in  Graham's 
Harbor,  San  Salvador,  Bahamas.  Surface  samples 
and  sediment  cores  have  been  evaluated  with  re- 
spect to  texture,  composition,  and  mud  fraction 
mineralogy,  revealing  four  marine  facies  which  are 
distributed  vertically  and  laterally  in  a  well-de- 
fined, non-random  pattern  within  the  lagoon  and 
reflect  control  of  deposition  by  benthic  communi- 
ties and  modification  by  transport  resulting  from 
waves  and  currents.  Three  surficial  facies  are 
found  which  suggest  that  the  primary  controls  of 
lateral  distribution  are  benthic  flora  and  energy  of 
waves  and  currents.  Water  depth  does  not  appear 
to  effect  lateral  facies  distribution.  Studies  of  sedi- 
ment cores  reveal  a  coarsening-upwards  sedimen- 
tary sequence,  suggesting  initial  deposition  within 
a  silled  basin  comprised  of  lower-energy,  normal 
marine,  muddy  sediments.  Aggregates  in  this  facies 
were  probably  transported  from  the  west  during 
storms.  As  sea  level  rose  above  the  sill,  less  muddy, 
higher-energy  sediments  were  deposited.  Radio- 
carbon dates  of  peat  and  sediment  from  cores 
indicate  that  the  entire  carbonate  sequence  formed 
in  less  than  7,000  years  at  rates  of  27-95  cm/ 1,000 
years.  (Fish-PTT) 
W90-02581 


POLYCHLORINATED  DIBENZO-P-DIOXINS 
AND  DIBENZOFURANS  IN  SELECTED  ESTU- 
ARINE  SEDIMENTS. 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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METAL  CONTENT  IN  SESTON  FROM  THE 
SAN  JOSE  GULF,  PATAGONIA,  ARGENTINA. 

Centro  Nacional  Patagonico,  Chubut  (Argentina). 

M.  N.  Gil,  V.  Sastre,  N.  Santinelli,  and  J.  L. 

Esteves. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  3,  p  337-341 

1989.  1  fig,  2  tab,  5  ref.  SECYT  grant  135-1595/84. 

Descriptors:  "Baseline  studies,  "Water  analysis, 
"San  Jose  Gulf,  "Water  chemistry,  "Heavy  metals, 
"Zooplankton,  "Plankton,  "Food  chains,  Ecosys- 
tems, Iron,  Zinc,  Manganese,  Copper,  Cadmium, 


Lead,    Nickel,    Argentina,    Diatoms,    Absorption, 
Bioaccumulation,  Data  acquisition. 

Plankton  are  capable  of  concentrating  large  quanti- 
ties of  heavy  metals  from  seawater,  and  this  pro- 
vides an  entry  into  the  marine  food  web.  Baseline 
levels  of  Fe,  Zn,  Mn,  Cu,  Cd,  Pb  and  Ni  were 
determined  in  seston  from  the  San  Jose  Gulf,  Ar- 
gentina which  is  in  a  semiarid  area  of  Argentina 
having  no  human-industrial  settlement  on  its  coast. 
The  San  Jose  Gulf  is  not  affected  by  influx  from 
rivers,  rainwater,  or  sewage  outfalls.  Diatoms  were 
generally  the  major  fraction  of  the  seston  collect- 
ed, with  a  wide  variety  of  species  represented, 
including  Coscinodiscus  sp.,  Gyrosiqma  sp.,  and 
Pleurosigma  strigosum.  The  dry  weight  trace 
metal  concentrations,  in  ppm,  over  six  samplings 
between  December  1985  and  December  1986 
ranged  from:  Fe,  721-2037;  Zn,  145-600-  Mn,  948- 
16,116;  Cu,  30-93;  Cd,  12-54;  Pb,  43-22;  and  Ni, 
none  detected.  (Friedmann-PTT) 
W90-02627 


ROLE  OF  SEDIMENTS  IN  THE  DISTRIBU- 
TION OF  UCA  PUGILATOR  (BOSO  AND  UCA 
PUGNAX  (SMITH)  (CRUSTACEA,  BRA- 
CHYURA)  IN  A  SALT  MARSH  OF  CAPE  COD. 

Universidad  Austral  de  Chile,  Valdivia.  Inst,  de 

Zoologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02645 


WINTER  STUDY  OF  PLANKTON  DISTRIBU- 
TION ACROSS  A  COASTAL  SALINITY  FRONT 
IN  THE  GERMAN  BIGHT. 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 
merhaven  (Germany,  F.R.). 
K.-J.  Hesse,  D.  Gerdes,  and  K.  Schaumann. 
Meeresforschung  MEERDW,  Vol.  32,  No.  3    p 
177-191,  August  1989.  10  fig,  28  ref. 

Descriptors:  "Ecology,  "Salinity,  "Coastal  waters, 
"Fungi,  "Zooplankton,  "Phytoplankton,  Hydro- 
dynamics, Saline-freshwater  interfaces,  Elbe  River, 
West  Germany,  North  Sea,  River  mouth. 

Freshwater  input  into  the  German  Bight  deriving 
mainly  from  the  Elbe  River  gives  rise  to  well- 
defined  salinity  fronts.  The  quantitative  and  quali- 
tative distribution  of  phyto-,  myco-,  and  zooplank- 
ton during  late  winter  was  closely  related  to  the 
frontal  structures.  Composition  of  plankton  popu- 
lations changed  across  the  front,  confirming  that 
the  front  acts  as  a  retention  barrier  for  distinct 
plankton  communities.  In  the  fresher  coastal  water, 
strongly  influenced  by  the  discharge  of  the  Elbe 
River,  tychopelagic  diatoms,  brackish  water  fungi 
and  larvae  of  polychaeta  and  cirripedia  dominated, 
whereas  holopelagic  phytoplankters,  halophilic 
fungi  (especially  among  the  yeasts  and  phycomy- 
cetes)  and  copepods  dominated  at  the  seaward  side 
of  the  front.  Phytoplankton  standing  stock  was 
twice  as  high  in  the  coastal  water  than  in  the 
offshore  water,  due  more  to  advection  of  tychope- 
lagic cells  from  a  turbulent  nearshore  site  of 
growth  than  to  local  in  situ  production.  A  slight 
but  distinct  frontal  phytoplankton  maximum  at  the 
coastal  side  of  the  front  was  associated  with  a 
maximum  in  silt-content  and  is  therefore  interpret- 
ed as  a  result  of  passive  accumulation.  No  parallel 
zooplankton  accumulation  could  be  demonstrated 
which  stresses  the  dominant  role  of  biological  fac- 
tors in  frontal  zooplankton  aggregations.  The  my- 
coplankton  exhibited  an  accumulation  at  the  front 
only  during  early  ebb-tide;  with  continuing  ebb- 
tide a  more  or  less  homogeneous  distribution 
across  the  front  was  observed.  Hydrodynamic  as 
well  as  biological  effects  are  assumed  to  be  respon- 
sible for  the  specific  mycoplankton  distribution  and 
accumulation  patterns.  (Author's  abstract) 
W90-02646 


search  AJMFA4,  Vol.  40,  No.  2,  p  147-153  1989  4 
fig,  27  ref. 

Descriptors:  "Cyanophyta,  "Chlorophyll  a,  "Inter- 
tidal  areas,  "Acetylene  reduction,  "Nitrogen  fixa- 
tion, Salinity,  Dampier  Archipelago,  Australia 

Discs  punched  from  non-heterocystous  cyanobac- 
terial  mats  inthe  Dampier  Archipelago,  Western 
Australia,  ,  one  containing  Microcoleus  chthono- 
plastes,  Oscillatoria  and  Phormidium  species,  the 
other  Phormidium  and  Aphanocapsa  species,  were 
incubated  for  23  days  in  artificial  seawater  of  salin- 
ity 0  to  140  gm/L.  The  chlorophyll  a  content  of 
both  mats  increased  over  this  salinity  range,  with 
lower  increases  above  100  gm/L.  There  was  little 
change  in  the  species  composition  of  mats  at  salini- 
ties <  or  =  40  gm/L;  <  40  gm/L,  mats  produced 
essentially  monospecific  thalli  containing  small 
quantities  of  the  other  species.  Acetylene  reduction 
ranged  from  zero  at  the  highest  salinity  to  a  maxi- 
mum of  1100-1500  micromoles  C2H2  reduced/  sq 
m/h  at  20-60  gm/L.  Maximum  fixation  rates  were 
two  orders  of  magnitude  higher  than  in  situ  meas- 
urements (8-60,  mean  16  micromole  C2H2  re- 
duced/sq  m/h).  The  salinity  range  observed  in  the 
field  was  40-60  gm/L,  but  maximum  fixation  rates 
in  the  field  (60  micromoles  C2H2  reduced/sq  m/h) 
were  much  lower  than  those  observed  in  the  labo- 
ratory. (Author's  abstract) 
W90-02648 


ORGANIC  GEOCHEMICAL  ANALYSIS  OF 
TERRESTRIAL  BIOMARKERS  IN  A  TRAN- 
SECT OF  THE  GREAT  BARRIER  REEF 
LAGOON. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Organic  Chemistry. 
B.  R.  Currie,  and  R.  B.  Johns. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  3,  p  275-284,  1989  2 
fig,  7  tab,  40  ref. 

Descripters:  "Bioindicators,  "Organic  matter, 
"Coastal  areas,  Vegetation,  Great  Barrier  Reef, 
Australia,  Sediments,  Sediment  distribution. 

Organic  geomchemical  analyses  of  benthic  sedi- 
ments from  Northern  Queensland  coastal  transect 
indicated  that  most  terrestrial  organic  material  is 
confined  to  near-shore  sediments  (less  than  10  kil- 
moeters  offshore).  Traces  of  higher  plant  material 
reach  the  inner  fringes  of  the  Great  Barrier  Reef, 
as  indicated  by  the  presence  of  pentacyclic  triter- 
penoid  alcohols  (PTA)  in  near-reef  sediments.  A 
likely  source  of  these  alcohols  is  mangroves.  PTA 
and  long-chain  normal  alkanes  appear  to  be  the 
most  reliable  of  the  lipid  biomarker  classes  analized 
in  assessing  the  distribution  of  terrestrial  organic 
matter  along  the  transect.  Other  terrestrial  bio- 
marker classes  (sterols,  normal  fatty  acids  and  fatty 
alcohols)  present  in  the  sediment  do  not  show 
good  correlation  with  distance  from  the  land.  This 
is  believed  to  be  due  to  the  additional  input  of 
these  biomarkers  from  planktonic  sources. 
W90-02650 


NITROGEN  FIXATION  (ACETYLENE  REDUC- 
TION) IN  NONHETEROCYSTOUS  CYANO- 
BACTERIAL  MATS  FROM  THE  DAMPIER 
ARCHIPELAGO,  WESTERN  AUSTRALIA. 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

E.  I.  Paling,  A.  J.  McComb,  and  J.  S.  Pate. 

Australian  Journal  of  Marine  and  Freshwater  Re- 


RULE-BASED  ECOLOGICAL  MODEL  FOR 
THE  MANAGEMENT  OF  AN  ESTUARINE 
LAKE. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Dept.  of  Computational  and  Ap- 
plied Mathematics. 

A.  M.  Starfield,  B.  P.  Farm,  and  R.  H.  Taylor. 
Ecological  Modelling  ECMODT,  Vol.  46,  No.  1/ 
2,  p  107-1 19,  July  1989.  2  fig,  1  tab,  5  ref. 

Descriptors:  "Lake  management,  "Estuaries, 
"Model  studies,  "Ecological  effects,  "Coastal 
waters,  "Lakes,  Biomass,  Biotic  index,  Salinity, 
Submerged  plants,  Biomass. 

A  rule-based  model  can  be  formulated  and  used  to 
build  a  conventional  dynamic  model  for  an  ecolog- 
ical system.  The  model  assists  managers  of  a  large, 
shallow  coastal  lake  connected  to  the  sea  by  a 
narrow  estuary.  Fluctuations  in  the  salinity  of  the 
lake  have  a  marked  effect  on  the  biotic  compo- 
nents and  managers  are  interested  in  the  likely 
effects  of  alternative  strategies  for  ameliorating  the 
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salinity.  Available  information  lends  itself  to  a  rep- 
resentation in  terms  of  rules  that  indicate  how 
important  biotic  components  change  (on  a  crude 
scale  of  1  to  5)  depending  on  the  prior  state  of  the 
system  and  current  water  conditions.  The  abun- 
dance of  underwater  plant  biomass  is  sensitive  to 
the  rate  of  change  of  salinity  rather  than  the  salini- 
ty level  per  se.  This  type  of  modeling  draws  on  the 
experience  of  both  scientists  and  non-scientists, 
provides  a  consistent,  logical  basis  for  discussion, 
improves  communication  between  field  biologists 
and  managers,  lends  itself  to  an  adaptive  approach, 
and  can  provide  assessments  of  the  quality  of  each 
simulation.  This  approach  is  pertinent  whenever 
the  effects  of  abiotic  events  dominate  mutual  inter- 
actions between  the  biotic  components  of  a  system. 
(Author's  abstract) 
W90-02656 


RESPONSE  OF  THREE  MANGROVES  TO  SA- 
LINITY IN  TWO  GEOFORMS. 

Institute  de  Ecologia,  A.C.,  Mexico  City. 

J.  Lopez-Portillo,  and  E.  Ezcurra. 

Functional  Ecology  FECOE5,  Vol.  3,  No.  3,  p 

355-361,  1989.  4  fig,  2  tab,  23  ref. 

Descriptors:  'Mangrove  swamps,  'Salinity,  Mud 
flats,  Principal  component  analysis,  Aquatic  plants. 

The  variation  in  the  physiognomy  of  the  man- 
groves Avicennia  germinans  L.,  Rhizophora 
mangle  L.  and  Laguncularia  racemosa  (L.) 
Gaertn.,  as  related  to  salinity  in  two  different  geo- 
morphic  habitats  (mudflats  and  interdistributary 
basins)  was  investigated.  Due  to  the  high  intercor- 
relation  between  variables,  principal  component 
analysis  was  used  to  examine  data  on  (1)  water 
salinity  on  two  sampling  dates  and  in  two  geo- 
forms,  and  (2)  diameter  at  breast  height,  height  and 
percent  cover  of  each  of  the  three  species.  The 
first  component  of  each  of  these  four  data  sets 
accounted  for  77,  64,  90  and  93%  of  the  total 
variance  in  the  intervening  variables.  The  projec- 
tions of  the  intervening  variables  on  their  respec- 
tive principal  component  was  calculated,  and  re- 
sponse curves  of  species  against  environmental 
component  scores  were  fitted  by  generalized  linear 
models.  The  resulting  curves  were  bell-shaped, 
except  for  A.  germinans.  The  highest  diversity  and 
the  maximum  height  and  diameter  for  the  three 
species  is  at  low  salinities  and  in  interdistributary 
basins  but  the  cover  of  A.  germinans  is  higher  in 
the  mudflat  and  under  high  salinities.  The  range  of 
response  to  environmental  change  is  wider  in  A. 
germinans.  A  negative  association  between  the 
cover  of  A.  germinans  and  that  of  the  other  two 
species  was  noted,  and  the  slope  of  the  regression 
line  suggests  a  substitution  of  one  unit  of  cover  of 
A.  germinans  by  one  unit  of  cover  of  any  of  the 
other  two  species  in  the  interdistributary  basins  as 
salinity  decreases.  Results  suggest  that  while  abiot- 
ic environmental  conditions  may  account  for  the 
absence  of  L.  racemosa  and  R.  mangle  in  the 
mudflats,  biological  interactions  are  more  impor- 
tant in  the  formation  of  the  mixed  forests  in  the 
interdistributary  basins.  (Author's  abstract) 
W90-02661 


POLLUTION  AND  TIDAL  BENTHIC  COMMU- 
NITIES OF  THE  JAMES  RIVER  ESTUARY, 
VIRGINIA. 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5C. 
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ROLE  OF  PLANKTON  IN  THE  CARBON  AND 
NITROGEN  BUDGETS  OF  SANTA  MONICA 
BASIN,  CAIJFORNLA. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

L.  F.  Small,  M.  R.  Landry,  R.  W.  Eppley,  F. 
Azam,  and  A.  F.  Carlucci. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
56,  No.  1-2,  p  57-74,  August  10,  1989.  8  fig,  7  tab, 
44  ref.  Dept  of  Energy  contracts  DE-FG05- 
85ER6034O,  DE-FG05-85ER60335  DE-FG05- 
88ER60628,  DE-FG05-85ER60336,  and  DE- 
FG05-85ER60337. 


Descriptors:  'Cycling  nutrients,  'Santa  Monica 
Bay,  Carbon,  Nitrogen  compounds,  Zooplankton, 
Bacteria,  Primary  productivity,  Dissolved  organic 
carbon. 

The  photic  zone  portions  of  a  particle  budget, 
resolved  as  carbon  and,  through  appropriate 
carbon :nitrogen  ratios,  as  nitrogen,  are  reported 
for  the  Santa  Monica  Basin,  a  900  meter  deep  basin 
in  Santa  Monica  Bay,  within  the  Southern  Califor- 
nia Bight  west  of  Los  Angeles,  California.  Includ- 
ed are  standing  stocks  of  phytoplankton,  bacteria 
and  zooplankton,  primary  production,  new  pro- 
duction, and  particle  flux  leaving  the  photic  zone 
compared  with  rates  of  fecal  pellet  production  by 
macrozooplankton  and  consumption  by  bacteria 
and  zooplankton  within  the  photic  zone.  Data 
from  three  October  cruises  and  two  spring  cruises 
between  1985-1987  are  used.  Productivity  and  zoo- 
plankton measurements  and  some  of  the  bacteria 
measurements  were  made  above  and  within  the 
nitracline.  Comparison  of  carbon  and  nitrogen 
fluxes  out  of  the  photic  zone  with  standing  stocks 
of  particulate  carbon  (PC)  and  particulate  nitrogen 
(PN)  indicated  that  PC  had  a  shorter  residence 
time  than  PN  in  the  photic  zone  during  both  spring 
and  fall.  Conservation  of  nitrogen,  relative  to 
carbon,  may  be  a  general  feature  of  oligotrophic 
surface  waters,  and  is  probably  largely  accom- 
plished by  preferential  solubilization  and  assimila- 
tion of  nitrogen  by  zooplankton  and  microhetero- 
trophs.  Increases  in  phytoplankton  C:N  ratios  re- 
lated to  N-stress  could  be  masked  by  relative  in- 
creases in  bacterial  biomass  with  relatively  low 
C:N  composition  ratios.  Most  of  the  primary  pro- 
duction (either  as  C  or  N)  was  recycled  within  the 
photic  zone,  implying  heavy  grazing  by  organisms. 
Estimates  of  bacterial  demand  for  DOC  suggested 
that  about  half  of  the  primary  production  was 
ultimately  processed  in  the  photic  zone  by  bacte- 
ria. The  transformations  of  PC  by  microhetero- 
troph,  and  the  ultimate  partitioning  of  total  PC  flux 
into  components  due  to  direct  settling  of  bacteria, 
phytoplankton,  and  detrital  particles  not  processed 
by  small  herbivores,  are  unknown.  (Author's  ab- 
stract) 
W90-02679 


INFLUENCE  OF  LOCATION  TN  A  SALT 
MARSH  ON  SURVIVORSHIP  OF  RIBBED 
MUSSELS. 

North  Carolina  Univ.  at  Morehead  City.  Inst,  of 

Marine  Sciences. 

J.Lin. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

56,  No.  1-2,  p  105-110,  August  10,  1989.  2  fig,  1 

tab,  39  ref. 

Descriptors:  'Limnology,  'Marshes,  'Wetlands, 
•Predation,  'Mussels,  'Salt  marshes,  Tidal  effects, 
Crustaceans,  Marsh  plants,  Estuaries. 

The  predation  variation  on  ribbed  mussels  Geuken- 
sia  demissa  due  to  tidal  elevation  and  distance  into 
the  salt  marsh  was  assessed.  Identical  mussel 
clumps  were  introduced  into  locations  differing  in 
elevation  and  distance  from  open  water  in  salt 
marshes  at  two  geographically  separate  areas. 
Mussel  mortality  was  greater  at  lower  tidal  eleva- 
tions. At  similar  tidal  elevations,  mussels  on  the  salt 
marsh  interior  showed  less  mortality  than  those  on 
the  marsh  edge.  Mortality  was  most  likely  due  to 
predation  by  blue  crabs  Callinectes  sapidus.  Blue 
crabs  and  other  aquatic  predators  forage  in  the  salt 
marsh  only  during  periods  of  tidal  inundation  and 
thus  their  feeding  time  decreases  from  low  to  high 
levels.  At  similar  tidal  elevations,  their  access  to 
the  marsh  interior  may  be  impeded  by  dense  marsh 
grasses.  (Author's  abstract) 
W90-02680 


NEKTON  USE  OF  REGULARLY-FLOODED 
SALTMARSH  CORDGRASS  HABITAT  IN 
NORTH  CAROLINA  USA. 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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EFFECT  OF  EXPORTED  MANGROVE  LITTER 
ON  BACTERIAL  PRODUCnvnY  AND  DIS- 


SOLVED ORGANIC  CARBON  FLUXES  IN  AD- 
JACENT TROPICAL  NEARSHORE  SEDI- 
MENTS. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
D.  M.  Alongi,  K.  G.  Boto,  and  F.  Tirendi. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
56,  No.  1-2,  p  133-144,  August  10,  1989.  2  fig,  7 
tab,  48  ref. 

Descriptors:  'Mangrove  swamps,  'Tidal  flats, 
'Dissolved  organic  carbon,  'Wetlands,  'Sedi- 
ments, 'Litter,  Australia,  Mercury,  Interstitial 
water,  Sediment-water  interfaces,  Swamps,  Bacte- 
ria, Benthic  fauna. 

Mangrove  litter  is  exported  from  tidal  forests  to 
the  adjacent  subtidal  seabed  in  tropical  North 
Queensland,  Australia.  Its  effect  on  sediment  char- 
acteristics and  on  the  dynamics  of  benthic  bacterial 
communities  and  dissolved  organic  carbon  (DOC) 
fluxes  was  examined.  Averaged  ever  stations  and 
seasons,  mean  bacterial  densities  in  surface  (0  to  1 
cm)  sediments  ranged  from  0.5  to  20.8  times  10  to 
the  10th  power  cells/gm  dry  weight;  bacterial 
productivity  and  daily  specific  growth  rates 
ranged  form  0.02  to  1.86  gm  C/sq  m/d  and  from 
0.004  to  0.79/d,  respectively.  Interstitial  DOC  con- 
centrations ranged  from  2.4  to  6.5  mg  C/L  and 
varied  with  season  but  not  among  stations.  Unless 
sediments  were  poisoned  with  mercury,  significant 
net  efflux  of  DOC  across  the  sediment-water  inter- 
face was  not  detected  despite  high  concentration 
gradients  of  DOC  between  overlying  water  and 
porewaters.  Poisoning  of  the  benthic  fauna  with 
mercury  resulted  in  generally  high  rates  of  DOC 
release  (range:  0  to  2.4  gm  C/sq  m/d).  On  average, 
DOC  fluxes  across  the  sediment-water  interface 
provided  51%  (range:  11  to  83%)  of  bacterial 
productivity  requirements  in  surface  sediments.  In 
laboratory  experiments,  addition  of  outwelled  man- 
grove litter  (C:N  =  52:1)  to  incubated  boxcore 
samples  did  not  significantly  affect  bacterial  densi- 
ties, production  or  growth,  and  DOC  fluxes.  The 
results  indicate  that  mangrove  litter  exported  to 
the  adjacent  nearshore  of  this  region  is  highly 
refractory  and  of  poor  nutritional  quality,  with 
enhancement  of  bacterial  activity  and  DOC  fluxes 
apparent  only  in  a  semi-enclosed  area  of  highest 
litter  deposition.  Rates  of  litter  deposition  appear 
to  be  low,  but  sufficient  to  influence  sediment 
characteristics,  significantly,  e.g.  C:N  ratios  and 
particulate  organic  carbon-tannin  concentrations. 
However,  subsurface  burial  and  accumulation  of 
litter  may,  via  long-term  degradation,  support  the 
highly  abundant  and  productive  bacterial  commu- 
nities and  efficient  bacteria-DOC  recycling  ob- 
served in  this  region.  (Author's  abstract) 
W90-02682 


NON-OCCURRENCE  OF  FREE-LIVING  PARA- 
MOEBA  INVADENS  IN  WATER  AND  SEDI- 
MENTS OF  HALIFAX  HARBOUR,  NOVA 
SCOTIA,  CANADA. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

J.  F.  Jellett,  J.  A.  Novitsky,  J.  A.  Cantley,  and  R. 

E.  Scheibling. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

56,  No.  1-2,  p  205-209,  August  10,  1989.  2  fig,  1 

tab,  19  ref. 

Descriptors:  'Diseases,  'Parasites,  'Sediment  sam- 
pler, 'Echinoderms,  Temperature  effects,  Outfall, 
Halifax  Harbor,  Injection. 

Seawater  and  sediment  samples  from  various  sites 
in  or  near  Halifax  Harbor  were  cultured  for  Para- 
meba,  as  were  tissues  of  the  natural  sea  urchin  host 
Strongylocentrotus  droebachiensis  sampled  from 
Halifax  Harbor.  An  isolate  of  Parameba  from  a 
Halifax  Harbor  water  sample  was  not  virulent  on 
injection  into  healthy  sea  urchins.  However,  some 
sea  urchins  in  cages  near  the  outfall  pipe  of  Dal- 
housie University's  seawater  system,  which  con- 
tains effluent  from  aquaria  containing  disease  sea 
urchins,  were  infected  during  the  annual  peak  of 
the  seawater  temperature  cycle.  Results  indicate 
that  (1)  there  is  no  evidence  of  a  free-living  endem- 
ic population  of  Parameba  invadens  in  or  near 
Halifax  Harbor;  (2)  S.  droebachiensis,  the  natural 
host  for  P.  invadens,  do  not  harbour  a  reservoir 
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population  of  this  organism  at  temperatures  sub- 
optimal  for  paramebiasis;  and  (3)  Parameba  which 
are  morphologically  indistinct  from  laboratory 
stocks  of  P.  invadens  were  recovered  near  the 
outfall  pipe.  These  organisms  may  have  been  re- 
leased via  the  outfall  pipe  into  Halifax  Harbor  and 
subsequently  lost  virulence.  (Author's  abstract) 
W90-02683 
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SEASONAL  VARIATIONS  OF  PROTEINS  AND 
AMINO  ACIDS  IN  THREE  SALT  MARSH  SPE- 
CIES. 

Bhavnagar  Univ.  (India).  Dept.  of  Life  Sciences. 
A.  J.  Joshi,  and  A.  S.  Kumar. 
Proceedings  of  the  Indian  Academy  of  Sciences 
(Plant  Sciences)  PIPLDS,  Vol.  99,  No.  3,  p  287- 
292,  June  1989.  1  fig,  2  tab,  19  ref. 

Descriptors:  *Marshes,  *Forages,  *Salt  marshes, 
•Seasonal  variation,  Proteins,  Amino  acids,  Foods, 
Salt  tolerance,  India. 

Studies  were  conducted  on  the  nutritive  value  of 
several  salt  marsh  plants  that  grow  along  the  coast 
of  India.  Observations  on  the  protein  content  in 
three  tropical  salt  marsh  species,  Avicennia 
marina,  Arthrocnemum  indicum  and  Heleochloa 
setulosa  showed  7.3-22.8%  of  alkali  soluble  pro- 
teins in  vegetative  parts.  Maximum  concentrations 
were  during  summer.  The  ethanol  and  water  solu- 
ble proteins  occurred  in  lower  concentrations  than 
alkali  soluble  proteins  and  their  content  did  not 
vary  during  monsoon,  winter  and  summer.  Ala- 
nine, aspartic  acid,  glutamic  acid,  glycine,  methio- 
nine, phenylalanine,  serine  and  valine  occurred  in 
greater  quantity  than  cystine,  glutamine,  isoleu- 
cine,  leucine  and  threonine.  Accumulation  of  pro- 
line was  quite  high  in  Heleochloa,  but  it  was  not 
detected  in  Arthrocnemum  and  Avicennia.  Simi- 
larly, arginine  was  absent  in  Avicennia  and  its 
conentration  in  two  other  species  was  low.  Season- 
al changes  indicated  maximum  accumulation  of 
most  of  the  amino  acids  in  Avicennia  in  summer 
and  in  Arthrocnemum  and  Heleochloa  in  mon- 
soon. (Author's  abstract) 
W90-02685 


EJECTION  OF  DROPS  FROM  THE  SEA  AND 
THEIR  ENRICHMENT  WITH  BACTERIA  AND 
OTHER  MATERIALS:  A  REVIEW. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02707 


EVALUATION     OF     MICROBIOLOGICALLY 
INDUCED  CORROSION  IN  AN  ESTUARY. 

Naval  Ocean  Research  and  Development  Activity, 

NSTL  Station,  MS. 

For  primary  bibliographic  entry  see  Field   8G. 

W90-02708 


GROWTH  OF  FILAMENTOUS  FUNGI  IN  A 
SURFACE-SEALED  WOODY  SUBSTRATUM 
BURJED  IN  SALT-MARSH  SEDIMENTS. 

North  Carolina  Univ.   at  Wilmington.   Dept.   of 

Biological  Sciences. 

D.  E.  Padgett,  D.  A.  Celio,  J.  H.  Hearth,  and  C.  T. 

Hackney. 

Estuaries  ESTUDO,  Vol.   12,  No.  3,  p   142-144, 

September  1989.  1  fig,  10  ref. 

Descriptors:  'Fungi,  *Salt  marshes,  *North  Caroli- 
na, 'Aquatic  soils,  Aerobic  conditions,  Anaerobic 
conditions,  Oxygen  diffusion,  Facultative  mi- 
croaerophiles. 

Balsa  wood  panels  were  sealed  to  prevent  oxygen 
diffusion  from  aerobic  zones  and  buried  in  a  North 
Carolina  salt  marsh  to  determine  whether  filamen- 
tous fungi  could  invade  them  despite  the  resulting 
anoxia.  Clavatospora  bulbosa  or  Trichocladium 
achrasporum  were  recovered  from  most  replicate 
chips  taken  from  sealed  as  well  as  unsealed  panels 
down  to  depths  ranging  from  5  to  1 1  cm.  With 
minor  exceptions  the  presence  of  one  or  both  of 
theses  fungi  from  each  sampling  depth  down  to 
those  noted  suggested  the  presence  of  uninterrupt- 
ed mycelia  in  the  upper  portion  of  each  panel. 


Since  the  silicon  seals  were  intact  at  harvest,  it  is 
apparent  that  fungi  must  have  invaded  sealed 
panels  at  or  below  the  2-or  4-inch  depth  and 
grown  upward  beneath  the  silicon  'cap'  as  well  as 
downward  to  the  levels  noted.  Results  were  similar 
to  those  of  a  previous  study  which  had  employed 
unsealed  panels  and  suggest  that  fungi  involved 
either  are  facultative  microaerophiles  or  capable  of 
translocating  sufficient  oxygen  through  their 
hyphae  to  permit  growth  into  oxygen-deficient  soil 
strata.  (White-Reimer-PTT) 
W90-02709 


REASSESSMENT  OF  THE  STATUS  OF  THE 
BENTHIC  MACROFAUNA  OF  THE  RARITAN 
ESTUARY. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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DISTRIBUTION  AND  ABUNDANCE  OF 
EARLY  LIFE  HISTORY  STAGES  OF  THE 
BLUE  CRAB,  CALLINECTES  SAPJDUS,  IN 
TIDAL  MARSH  CREEKS  NEAR  CHARLES- 
TON, SOUTH  CAROLINA. 
Charleston  Coll.,  SC.  Grice  Marine  Biological 
Lab. 

D.  J.  Mense,  and  E.  L.  Wenner. 
Estuaries  ESTUDO,  Vol.   12,  No.  3,  p   157-168, 
September  1989.  7  fig,  6  tab,  45  ref.  NO  A  A,  Nat. 
Sea   Grant   College   Dept.   of  Commerce   Grant 
NA85AA-D-SG121,  AM.3,  AM.5. 

Descriptors:  'South  Carolina,  'Crustaceans, 
'Crabs,  'Estuaries,  Blue  crab,  Life  cycles,  Crabs, 
Sampling,  Salinity,  Distribution. 

A  16-month  study  of  estuarine  habitats  in  poly-, 
meso-,  and  oligohaline  salinity  regimes  near 
Charleston  Harbor  assessed  the  distribution  and 
abundance  of  megalopae  and  early  crab  stages  of 
the  blue  crab,  Callinectes  sapidus.  Blue  crab  were 
sampled  with  a  plankton  net  and  a  cylindrical  drop 
sampler.  Blue  crab  were  most  abundant  in  plankton 
collections  at  night,  accounting  for  68%  of  the 
megalopae  and  over  88%  of  the  juveniles  collected 
in  day  and  night  tows  combined.  At  night,  densi- 
ties of  megalopae  were  greatest  in  surface  samples, 
whereas  densities  in  daylight  collections  were 
greater  on  the  bottom.  Juvenile  densities  were 
greatest  on  the  bottom  in  both  day  and  night 
collections,  although  catch  rates  at  night  were 
more  variable  than  those  of  the  megalopae.  This 
suggests  that  megalopae,  and  possibly  juvenile 
stages,  experience  a  diel  vertical  migration.  Results 
indicate  that  ingress  to  estuarine  nursery  areas 
occurs  at  the  megalopal  stage.  Megalopal  densities 
were  highest  at  the  polyhaline  site,  while  juvenile 
blue  crab  were  most  abundant  in  the  oligohaline 
area.  Habitat  utilization  by  juvenile  blue  crab  was 
estimated  using  a  cylindrical  drop  sampler  and 
Venture  suction  pump  on  three  bottom  types  in  the 
intertidal  zone.  Densities  were  greatest  over  the 
sandy-mud  substrate,  although  catch  rates  were 
much  lower  than  those  reported  for  other  geo- 
graphical areas.  These  results  suggest  that  juvenile 
blue  crab  do  not  occur  in  abundance  on  the  marsh 
surface  but  remain  on  the  creek  bottom,  possibly 
because  creek  physiography  and  large  tidal  ampli- 
tudes may  restrict  accessibility  to  the  marsh  sur- 
face. (Author's  abstract) 
W90-02711 


ZOOPLANKTON  DISTRIBUTION  IN  THREE 
ESTUARINE  BAYOUS  WITH  DIFFERENT 
TYPES  OF  ANTHROPOGENIC  INFLUENCE. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02712 


HYDROGRAPHY  AND  CIRCULATION  OF 
THE  CHUBUT  RIVER  ESTUARY  (ARGENTI- 
NA). 

Institute  Argentino  de  Oceanografia,  Bahia 
Blanca. 

G  M.  E.  Perillo,  M.  C.  Piccolo,  M.  C.  Scapini,  and 
J.  Orfila. 


Estuaries  ESTUDO,  Vol.  12,  No.  3,  p  186-194 
September  1989.  1 1  fig,  1  tab,  15  ref. 

Descriptors:  'Argentina,  'Estuaries,  'Water  cur- 
rents, Salinity  currents,  Flow  pattern,  Hydrog- 
raphy, Wind-driven  currents,  Tidal  currents,  Tem- 
perature, Vertical  stratification,  Chubat  Estuary. 

The  hydrography  and  circulation  of  the  Chubut 
River  were  investigated  under  exceptionally  low 
river  discharge.  During  the  week  of  December  15- 
18,  1986,  salinity,  temperature,  and  current  veloci- 
ty and  direction  were  measured  in  four  surveys. 
The  frontal  zone  formed  by  the  entrance  of  the 
tide  in  the  estuary  may  be  observed  as  for  as  4.5 
km  from  the  mouth,  showing  that  the  salt  intrusion 
due  to  tidal  effects  reaches  further  inland  than 
during  normal  river  discharge.  Based  on  the  classi- 
fication of  Hansen  and  Rattray,  the  estuary  corre- 
sponds to  Type  I  with  some  vertical  stratification 
observed  on  the  seaward  side  of  the  frontal  zone. 
A  lateral  salinity  gradient  was  found,  which  was 
not  the  result  of  the  Coriolis  force.  The  lateral 
salinity  gradient  is  the  result  of  the  general  mor- 
phology of  the  estuary.  The  presence  of  meanders 
and  interchannel  bars  causes  a  secondary  circula- 
tion driving  fresh  water  near  the  surface  toward 
the  right  margin  and  concentrating  the  saltier 
water  on  the  left  bank.  Wind  effect  is  a  major 
component  of  the  circulation  and  mixing  of  this 
shallow  estuary.  (Author's  abstract) 
W90-02713 


LIVE  STANDING  CROP  AND  METABOLISM 
OF  THE  MARSH  GRASS  SPARTINA  PATENS 
AS  RELATED  TO  EDAPHIC  FACTORS  IN  A 
BRACKISH,  MIXED  MARSH  COMMUNITY  IN 
LOUISIANA 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
D.  M.  Burdick,  I.  A.  Mendelssohn,  and  K.  L. 
McKee. 

Estuaries  ESTUDO,  Vol.  12,  No.  3,  p  195-204, 
September  1989.  5  fig,  2  tab,  43  ref. 

Descriptors:  'Wetlands,  'Marsh  plants,  'Macro- 
phytes,  'Spartina,  'Tidal  marshes,  Physiology, 
Soil  chemistry,  Alcohol  dehydrogenase,  Oxida- 
tion-reduction potential,  Roots,  Soil  water,  Bio- 
mass,  Salinity,  Ammonium,  Sulfides,  Enzymes. 

Effects  of  soil  factors  on  physiological  indicators 
of  Spartina  patens  and  live  standing  crop  of  the 
macrophyte  community  were  investigated  in  a 
brackish  marsh.  Three  distinct  physiognomic  zones 
were  studied  along  a  transect  perpendicular  to  a 
tidal  creek:  the  marsh  edge,  which  was  directly 
adjacent  to  the  creek;  the  levee  berm,  6  to  8  m 
from  the  creek;  and  the  inland  zone,  which  ex- 
tended through  the  marsh  interior.  Soil  physico- 
chemical  factors  (soil  moisture,  redox  potential, 
interstitial  pH,  salinity,  and  ammonium  and  sulfide 
concentrations)  were  compared  to  physiological 
indicators  of  Spartina  patens  (leaf  adenine  nucleo- 
tides, root  alcohol  dehydrogenase  (ADH)  activity, 
and  level  of  ethanol,  lactate,  alanine  and  malate  in 
the  roots).  In  correlation  matrices  of  soil  and  plant 
factors,  increases  in  soil  moisture  and  decreases  in 
redox  potential  were  associated  with  depressed  leaf 
adenylate  energy  charge  ratios  (AEC,  an  integra- 
tive measure  of  plant  stress)  and  elevated  ADH 
activities  and  metabolite  levels  in  the  roots.  ADH 
activity  was  greatest  in  roots  from  the  inland  zone 
where  soil  waterlogging  was  greatest  and  exhibited 
seasonal  increases  that  followed  seasonal  declines 
in  soil  redox  potential.  Leaf  AEC  was  greatest  in 
the  berm  and  generally  lowest  in  the  inland  plants. 
End  of  season  live  standing  crop  was  also  greatest 
on  the  berm,  but  did  not  closely  follow  any  eda- 
phic  trends  across  the  three  zones.  This  suggests 
that  several  factors,  (i.e.,  soil  aeration,  and  sulfide 
and  nitrogen  levels)  may  be  of  greater  importance 
to  standing  crop  than  any  single  factor,  as  is 
thought  for  salt  marshes  dominated  by  S.  alterni- 
flora.  (Author's  abstract) 
W90-02714 


AMPHIPOD  PREDATION  BY  THE  INFAUNAL 
POLYCHAETE,  NEPHTYS  INCISA. 

Science  Applications  International  Corp.,  Narra- 
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gansett,  RI. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02715 


MODELING  FATE  AND  TRANSPORT  OF  NU- 
TRIENTS IN  THE  JAMES  ESTUARY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W9O-02721 


ESTIMATING  ESTUARINE  REAERATION 
RATES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydrology  Lab. 

C.  F.  Cerco. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDU,  Vol.  115,  No.  5,  p  1066-1070,  October 

1989.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Oxygenation,  'Oxygen  transfer,  'Es- 
tuaries, 'Reaeration,  Tidal  velocity,  Water  depth, 
Wind,  Mass  transfer,  Mathematical  models,  Flow, 
Bottom  stress. 

Predicted  reaeration  rates  generated  by  wind  and 
bottom  stress  were  compared  for  typical  combina- 
tions of  tidal  velocity,  depth,  and  wind  speed. 
Reaeration  is  computed  as  the  product  of  a  mass- 
transfer  coefficient  and  the  oxygen  deficit  of  the 
water  body.  Selection  of  an  appropriate  formula 
partly  depends  on  the  physical  characteristics  of 
the  water  body,  and  the  formula  of  O'Connor  and 
Dobbins  is  appropriate  for  estuaries.  Predicted 
mass-transfer  coefficients  induced  by  bottom  and 
wind  stress  were  then  compared  for  combinations 
of  mean  tidal  velocity,  depth,  and  wind  speed 
likely  to  be  encountered  in  estuaries.  Results  indi- 
cate all  reaeration  formulas  are,  at  best,  approxi- 
mate relationships  from  which  observed  rates  may 
substantially  differ.  Observed  reaeration  rates  in 
rivers  may  deviate  by  half  an  order  of  magnitude 
from  equation  predictions.  A  fraction  of  the  devi- 
ations can  be  attributed  to  methodological  prob- 
lems inherent  in  reaeration  measurements.  The  dis- 
crepancies also  indicate;  however,  that  existing 
formulas  do  not  account  for  all  processes  that 
influence  reaeration.  In  estuaries,  potential  influ- 
ences that  are  neglected  include  effects  of  unsteady 
flow,  vertical  density  gradient,  variable  winds,  and 
interactions  of  wind  and  bottom  stress.  (White- 
Reimer-PTT) 
W90-O2726 


HYDRAULIC  MODELLING  OF  TTOAL  CIRCU- 
LATION AND  FLUSHING  IN  COASTAL 
BASINS. 

Washington  Univ.,  Seattle. 

For   primary  bibliographic   entry   see   Field   6G. 

W90-02807 


COASTAL  LAGOONS  OF  BRITAIN:  AN  OVER- 
VDZW  AND  CONSERVATION  APPRAISAL. 

Cambridge  Univ.  (England).  Dept.  of  Zoology. 
R.  S.  K.  Barnes. 

Biological  Conservation  BICOBK,  Vol  49,  No.  4, 
p  295-313,  1989.  4  fig,  3  tab,  31  ref,  append. 

Descriptors:  'England,  'Coastal  lagoons,  'Coastal 
waters,  'Coastal  zone  management,  'Environmen- 
tal protection,  Species  diversity,  Conservation. 

Britain  possesses  a  total  of  41  remaining  coastal 
lagoon  sites,  many  former  lagoons  having  disap- 
peared as  a  result  of  natural  causes  (including 
evolution  into  freshwater  lakes)  and  human  inter- 
ference. All  British  lagoons  are  isolated  behind 
barriers  of  shingle  (with  or  without  admixture  of 
sand)  and  most  receive  sea-water  influx  only  by 
percolation  through,  or  occasional  overtopping  of, 
this  shingle.  As  such,  they  are  of  unusual  'North 
Atlantic'  physiographic  types  from  a  global  view- 
point. Their  macrofaunal  species  richness  varies 
with  lagoonal  salinity  and  area  (although  these 
account  for  only  21%  of  the  variation),  while  the 
number  of  specialist  lagoonal  species  within  any 
given  system  is  directly  related  to  total  species 
richness.  A  comparative  site  assessment,  leading  to 
identification  of  the  nationally  most  important  la- 


goonal systems  was  conducted  based  on  a  ten  point 
scale,  and  ten  lagoons  were  selected  as  being  na- 
tionally noteworthy.  (Author's  abstract) 
W90-02810 


SUCCESSION  PATTERNS  OF  PHYTOPLANK- 
TON  BLOOMS:  DIRECTIONALITY  AND  IN- 
FLUENCE OF  ALGAL  CELL  SIZE. 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
C.  Marrase,  C.  M.  Duarte,  and  D.  Vaque. 
Marine  Biology  MBIOAJ,  Vol.  102,  No.  1,  p  43- 
48,  Jul  1989.  4  fig,  1  tab,  26  ref.  CAICYT  and  the 
Instituto  de  Ciencias  del  Mar,  C.S.I.C.  Grant 
PR84-0061. 

Descriptors:  'Estuaries,  'Harbors,  'Phytoplank- 
ton,  'Eutrophication,  'Succession,  Seasonal  varia- 
bility,  Biomass,   Size,   Species  diversity,   Density. 

A  phytoplankton  bloom  was  induced  by  enclosing 
a  natural  community  sampled  from  Masnou 
Harbor  (N.E.  Spain)  in  November  1987,  and  the 
pattern  of  algal  succession  during  the  bloom  was 
examined.  Good  replicability  of  the  temporal  pat- 
terns of  the  community  biomass  and  the  abundance 
of  most  species  demonstrated  that  succession  was  a 
directional,  non-random  process.  The  successional 
pathway  observed  (small  flagellates  to  small  cen- 
tric diatoms  to  small  flagellates)  resembled  that 
observed  by  other  authors  studying  phytoplankton 
blooms.  This  pattern  differed  from  previous 
models  of  algal  succession  in  that  dinoflagellates 
never  comprised  a  substantial  fraction  of  the  com- 
munity biomass,  and  algal  cell  size  did  not  tend  to 
increase  along  the  successional  sequence.  Howev- 
er, algal  cell  size  was  an  important  determinant  of 
phytoplankton  community  structure  since  it  con- 
strained the  density,  but  not  the  biomass,  achieva- 
ble by  the  different  species.  It  is  suggested  that 
there  is  not  a  single  pattern  of  phytoplankton  suc- 
cession, and  that  a  distinction  should  be  made,  at 
least  between  seasonal  and  bloom  patterns  of  phy- 
toplankton succession.  (Author's  abstract) 
W90-02821 


EFFECT  OF  TIDAL  CURRENTS,  SESTON, 
AND  BOTTOM  SEDIMENTS  ON  GROWTH  OF 
MERCENARIA  MERCENARIA:  RESULTS  OF 
A  FIELD  EXPERIMENT. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
R.  E.  Grizzle,  and  P.  J.  Morin. 
Marine  Biology  MBIOAJ,  Vol.  102,  No.  1,  p  85- 
93,  Jul  1989.  3  fig,  5  tab,  57  ref.  NOAA  Sea  Grant 
No.  NA85AA-D-SG084. 

Descriptors:  'Mollusks,  'Clams,  'Tidal  effects, 
•Seston,  New  Jersey,  Growth,  Bottom  sediments, 
Sand,  Mud,  Organic  matter,  Particulate  matter, 
Clams. 

Tidal  currents,  seston,  and  sediments  separately 
influence  growth  of  the  hard  clam,  Mercenaria 
mercenaria,  but  it  is  uncertain  how  these  factors 
may  interact.  A  3  x  3  factorial  field  experiment, 
carried  out  in  Great  Sound,  a  coastal  lagoon  in 
Southern  New  Jersey,  USA,  between  May  and 
September  1986,  determined  the  relative  effects  of 
three  sediment  types  and  three  site-specific  seston 
tidal  current  regimes  on  the  individual  growth  of 
M.  mercenaria.  Analysis  of  variance  of  the  change 
in  shell  length  after  15  wk  (differences  in  initial  and 
final  lengths)  demonstrated  a  significant  difference 
(P= 0.0064)  in  growth  among  sites,  but  no  signifi- 
cant differences  (P=0.1331)  for  growth  in  differ- 
ent sediments,  although  trends  were  evident.  Ef- 
fects of  sites  were  independent  of  sediment  type 
(P=0.2621).  Shell  growth  rates  differed  by  10.7% 
between  the  slowest  and  fastest  sites,  but  only 
differed  by  5.7%  between  sediment  types,  with 
fastest  growth  in  sand  and  slowest  in  mud.  Tidal 
current  speeds  and  four  measures  of  seston  (chloro- 
phyll a,  particulate  inorganic  and  organic  matter, 
and  energy  content)  were  measured  >20  times  in 
near-bottom  waters  at  each  site.  Horizontal  fluxes 
of  particulate  organic  matter  exhibited  higher  cor- 
relation coefficients  with  growth  rates,  than  did 
seston  concentrations  or  current  speeds  alone.  Sig- 
nificant 'site'  differences  were  attributed  to  differ- 
ences in  horizontal  seston  fluxes  among  sites.  It  is 
suggested  that  horizontal  seston  fluxes  may  be  a 
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major  factor  affecting  individual  growth  of  suspen- 
sion-feeding bivalves.  (Author's  abstract) 
W90-02822 


COMPARISON  OF  THREE  TECHNIQUES 
FOR  ADMINISTERING  RADIOLABELED 
SUBSTRATES  TO  SEDIMENTS  FOR  TROPHIC 
STUDIES:  UPTAKE  OF  LABEL  BY  HARPACTI- 
COID  COPEPODS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02823 


FATE  OF  FENTHION  IN  SALT-MARSH  ENVI- 
RONMENTS: I.  FACTORS  AFFECTING 
BIOTIC  AND  ABIOTIC  DEGRADATION 
RATES  IN  WATER  AND  SEDIMENT. 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze  Environmental   Research   Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02837 


FATE  OF  FENTHION  IN  SALT-MARSH  ENVI- 
RONMENTS: II.  TRANSPORT  AND  BIODE- 
GRADATION  IN  MICROCOSMS. 

Technical  Resources,  Inc.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02838 


BIOASSAY  OF  ACUTE  TOXICITY  OF  HERBI- 
CIDE MIXTURE  DALAPON/WEEDAZOL  4L 
ON  ESTUARINE  FAUNA. 

Cawthron  Inst.,  Nelson  (New  Zealand).  Aquatic 

Resources  Group. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02843 


COMPARISON  OF  TIDAL  MODELS  FOR  THE 
SOUTHWEST  COAST  OF  VANCOUVER 
ISLAND. 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

M.  G  G  Foreman. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  231-236,  2  fig,  2  tab,  9 
ref. 

Descriptors:  'British  Columbia,  'Vancouver 
Island,  'Tidal  currents,  'Coastal  waters,  'Model 
studies,  'Tides,  'Mathematical  models,  Finite  dif- 
ference methods,  Finite  element  method,  Compari- 
son studies,  Performance  evaluation,  Advection, 
Friction,  Error  analysis,  Model  testing. 

Preliminary  results  are  presented  of  a  comparison 
between  one  finite-difference  and  two  finite-ele- 
ment models,  which  were  applied  to  the  southwest 
coast  of  Vancouver  Island,  with  the  eventual  aim 
of  predicting  barotropic  tidal  currents  to  support 
an  upcoming  field  program.  The  finite-difference 
model  was  developed  by  Flather,  whereas  the 
finite-element  models  were  based  on  early  work  by 
Lynch  and  Gray  and  developed  further  by  Werner 
and  Lynch  and  Walters.  Accuracy  was  evaluated 
by  comparing  model  results  with  observations 
from  12  tide  gauges  and  12  tide  current  meters. 
The  roles  of  advection  and  bottom  friction  in  the 
correct  representation  of  the  M2  and  Kl  tidal 
constituents  are  studied.  The  Kl  amplitude  constit- 
uent is  particularly  interesting  because  it  contains  a 
substantial  contribution  in  the  form  of  a  continental 
shelf  wave.  The  triangular  grid  for  the  finite- 
models  contained  1548  nodes,  2723  elements,  and 
triangle  sides  varying  from  2.2  to  42  km.  Errors  at 
each  of  the  24  observation  sites  reveal  regions 
where  the  model  performance  might  be  improved. 
In  addition  to  these  site-specific  errors,  there  were 
three  obvious  general  sources  of  errors  in  all  three 
models:  (1)  tides  in  the  region  are  baroclinic  and 
barotropic,  but  the  models  are  barotropic  only,  so 


NOB 


77 


I 
t 


6- 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 

that  exact  reproduction  of  observations  cannot  be 
expected;  (2)  model  resolution  was  insufficiently 
fine;  model  resolution  should  be  made  finer  to 
reduce  both  error  measures;  and  (3)  M2  and  Kl 
account  for  only  about  half  the  total  diurnal  and 
semi-diurnal  tide  range  along  the  Vancouver  island 
coast;  inclusion  of  additional,  presently  neglected, 
constituents  can  be  expected  to  modify  the  M2  and 
K 1  results.  Future  work  will  include  more  rigorous 
comparisons  of  model  results  with  observations, 
attempts  to  improve  model  accuracy  in  problem 
regions,  the  implementation  of  the  three-dimen- 
sional Lynch  and  Werner  model,  and  the  inclusion 
of  six  additional  tidal  constituents  with  aim  of 
accounting  for  about  90%  of  the  tidal  range  along 
the  coast.  (See  also  W9O-02980)  (Rochester-PTT) 
W90-03013 


COMPUTATION  OF  CURRENTS  DUE  TO 
WIND  AND  TIDE  IN  A  LAGOON  WITH 
DEPTH-AVERAGED  NAVIER-STOKES  EQUA- 
TIONS (ULYSSE  CODE). 

Electricite    de    France,    Chatou.    Direction    des 
Etudes  et  Recherches. 
J.  M.  Hervouet. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  237-242,  3  fig. 

Descriptors:  'Water  currents,  *Tidal  currents, 
•Model  studies,  'Tunisia,  *Tidal  hydraulics, 
•Wind  effects,  Tides,  Lagoons,  Turbulent  flow, 
Supercomputers,  Computer  models,  ULYSSE 
computer  program,  Retention  time,  Finite  differ- 
ence methods,  Economic  development,  Tracers, 
Advection,  Diffusion. 

Mixing  was  examined  mathematically  in  Ghar-El- 
Mehl  Lagoon,  Tunisia,  which  is  located  near  the 
Farina  Cape  and  is  scheduled  for  development  of 
tourism  facilities  (marina,  wharfs,  and  hotels). 
Tide,  wind,  turbulence,  and  bottom  friction  were 
considered  in  computation  of  currents  using  the 
Cray  XMP  running  the  curvilinear  finite  difference 
code  ULYSSE.  A  non-orthogonal  mesh,  with  ap- 
proximately 6000  nodes,  was  designed  using  ellip- 
tic equations  using  the  'PENELOPE'  code.  To 
follow  the  sea  water  in  the  lagoon,  a  tracer  with  an 
initial  value  of  100  in  the  sea  and  0  in  the  lagoon 
was  used;  the  tracer  was  the  solution  of  an  advec- 
tion-diffusion  equation.  Two  types  of  computation 
were  done:  (1)  with  tide  only  and  (2)  with  tide  and 
a  5  m/sec  west  wind.  It  was  found  that  nearly  5% 
of  the  water  in  the  lagoon  was  renewed  during  a 
single  tide  with  wind,  so  that  the  retention  time  of 
water  was  10  days.  It  would  have  been  13  days 
without  wind.  (See  also  W90-02980)  (Rochester- 
PTT) 
W9O-O3014 


SHALLOW  WATER  WAVE  EQUATIONS  ON  A 
VECTOR  PROCESSOR. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

I.  P.  E.  Kinmark,  and  W.  G.  Gray. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  243-248,  1  fig,  8  ref. 

Descriptors:  'Shallow  water,  'Computers,  *Model 
studies,  'Vector  processors,  'Waves,  'Open-chan- 
nel flow,  'Supercomputers,  Computer  models, 
Performance  evaluation,  Mathematical  equations, 
Comparison  studies,  Computer  programs. 

The  current  study  examined  the  overall  execution 
time,  scalar  versus  vector  performance,  and  effect 
of  reprogramming  when  a  computationally  inten- 
sive finite-element  wave  equation  model  was  used 
on  a  Cray  X-MP/48,  a  computer  with  vector  proc- 
essing capability.  The  application  is  a  one-dimen- 


sional open-channel  flow  problem.  The  horizontal 
channel  is  closed  at  one  end  and  subject  to  a 
sinusoidal  forcing  of  the  elevation  at  the  opposite 
end.  Reprogramming  was  mainly  directed  toward 
the  matrix  set-up  routine  in  this  problem.  Overall, 
the  total  original  flow  code  experienced  a  speedup 
of  approximately  a  factor  of  2  using  the  vector 
processor  capability  of  the  Cray  X-MP/48.  An- 
other factor  of  6  speedup  was  obtained  in  the 
scalar  mode  on  the  Cray  X-MP/48  compared  to 
the  IBM  3033  for  which  the  code  was  originally 
designed.  Thus,  a  total  speedup  of  a  factor  of  12 
was  obtained,  thus  allowing  the  code  to  be  run  on 
much  larger  field  data  sets  and  even  multiple  runs 
for  parameter  identification.  To  achieve  signifi- 
cantly higher  speedups,  the  basic  numerical  algo- 
rithms must  be  designed  specifically  with  the 
vector  processor  in  mind,  thus  necessitating  the 
need  to  create  a  new  code  largely  from  scratch. 
(See  also  W90-O2980)  (Rochester-PTT) 
W90-03015 


TESTING  OF  FINITE  ELEMENT  SCHEMES 
FOR  LINEAR  SHALLOW  WATER  EQUA- 
TIONS. 

Vatnaskil,  Reykjavik  (Iceland). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03016 


LONG  TERM  SIMULATION  AND  HARMONIC 
ANALYSIS  OF  NORTH  SEA/ENGLISH  CHAN- 
NEL TIDES. 

Thayer  School  of  Engineering,  Hanover,  NH. 
D.  R.  Lynch,  and  F.  E.  Werner. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  257-266,  13  fig,  1  tab, 
13  ref.  NSF  Grant  CEE 

Descriptors:  'North  Sea,  'English  Channel, 
'Tides,  'Tidal  hydraulics,  'Model  studies,  'Simu- 
lation, 'Harmonic  analysis,  Long-term  studies, 
Comparison  studies,  Mathematical  models,  Time 
series  analysis,  Data  filtering. 

A  long-term  simulation  and  harmonic  analysis  of 
North  Sea/English  Channel  tides  that  was  present- 
ed in  1987  is  extended.  A  longer-term  simulation  is 
used  here  to  distinguish  among  various  harmonic 
constituents  that  were  lumped  together  in  the  pre- 
vious report.  Using  a  184-day  record,  it  was  possi- 
ble to  fit  with  confidence  to  51  tidal  constituents. 
Of  these  5 1  constituents,  most  of  the  energy  was 
indeed  recovered  in  the  1 1  constituents  used  in  the 
forcing,  although  the  non-linear  interactions  in  the 
model  have  put  some  energy  into  other  harmonics. 
For  the  tidal-elevation  time-series  at  the  1 1  coastal 
stations,  the  1987  comparisons  were  not  as  satisfy- 
ing as  the  harmonic  comparisons  obtained  here.  It 
was  concluded  that  the  data  should  be  considered 
as  filtered,  and  that  the  most  appropriate  compari- 
son would  be  with  simulation  results  passed 
through  an  identical  filter.  Indeed,  visual  compari- 
son of  the  field  data  for  the  1 1  constituents  with 
filtered  and  unfiltered  simulation  results  shows  that 
the  filtered  simulation  results  generally  agree 
better  with  the  data  than  do  the  unfiltered  results. 
(See  also  W90-02980)  (Rochester-PTT) 
W90-03017 


TIDAL  MOTION  IN  THE  ENGLISH  CHANNEL 
AND  SOUTHERN  NORTH  SEA:  COMPARI- 
SON OF  VARIOUS  OBSERVATIONAL  AND 
MODEL  RESULTS. 

Liege  Univ.  (Belgium).  Inst,  de  Mathematique. 
J.  Ozer,  and  B.  M.  Jamart. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  267-273,  1  tab,  8  ref. 


Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'North  Sea,  'English  Channel,  'Tides,  'Tidal 
hydraulics,  'Comparison  studies,  Hydraulic 
models,  Field  tests,  Sea  truth,  Tidal  Forum,  Simu- 
lation. 

A  conventional  finite-difference,  time-stepping 
(semi-implicit)  model  is  entered  in  the  model  inter- 
comparison  exercise  know  as  the  Tidal  Forum.' 
The  results  of  that  model  are  compared  to  those 
obtained  1987  for  the  English  Channel  and  south- 
ern North  Sea.  A  distinction  is  proposed  between 
two  kinds  of  simulation:  (1)  'time  domain  simula- 
tion,' i.e.,  a  time-stepping  computation  starting 
with  the  water  at  rest  and  covering  a  period  of 
only  a  few  days;  (2)  'spectral  approach,'  in  which 
the  harmonic  constituents  are  calculated,  either 
directly  or  indirectly.  The  reference  to  'sea  truth' 
data  proposed  in  the  Tidal  Forum  exercise  consists 
of  a  harmonic  reconstitution  of  'observed'  tidal 
heights  and  time  series  of  currents  at  several  loca- 
tions. When  evaluated  against  that  benchmark,  the 
results  of  the  spectral  approach  are  more  satisfac- 
tory than  those  of  time  domain  simulations.  The 
comparison  of  the  Tidal  Forum  reference  data  set 
with  observations  available  from  other  sources 
suggests  that  some  effort  to  tighten  the  definition 
of  the  sea  truth  would  be  worthwhile.  (See  also 
W90-02980)  (Author's  abstract) 
W90-03018 


EXPERIMENTS  ON  THE  GENERATION  OF 
TIDAL  HARMONICS. 

Geological  Survey,  Tacoma,  WA. 
R.  A.  Walters,  and  F.  E.  Werner. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  275-280,  6  ref. 

Descriptors:  'Tidal  waves,  'Mathematical  analysis, 
'Tidal  hydraulics,  'Model  studies,  Harmonic  anal- 
ysis, Numerical  analysis,  Mathematical  models, 
Mathematical  equations,  Waves,  Tidal  energy,  Ad- 
vection, Friction,  Shallow  water. 

The  dependent  variables  in  the  shallow-water 
equations,  sea  level  and  velocity,  are  expanded  in  a 
time-average  plus  the  sum  of  periodic  components 
whose  frequencies  are  known.  Following  harmon- 
ic decomposition,  the  equations  are  solved  for  sea 
level,  resulting  in  an  elliptic  equation  for  sea  level 
and  two  components  of  the  momentum  equation. 
Time-stepping  methods  are  not  used.  Rather,  the 
dependent  variables  are  the  complex  amplitudes.  In 
the  present  work,  the  effects  of  various  approxima- 
tions to  the  non-linear  terms  are  examined,  namely, 
wave  transport,  advection,  and  bottom  friction. 
The  present  numerical  experiments  aimed  to  assess 
the  ability  of  the  frequency-domain  model  to  re- 
produce the  nonlinear  source  generation  terms. 
The  method  used  here  entails  making  calculations 
for  a  simplified  set  of  constituents  in  an  irregular 
network,  and  examining  the  effects  of  the  various 
source  terms.  The  results  are  compared  to  those 
from  a  time-domain  model  (the  explicit  wave  equa- 
tion model  of  Werner  and  Lynch).  The  network 
used  in  the  study  encompassed  the  English  Chan- 
nel and  southern  North  Sea  and  includes  990  nodes 
and  1762  elements.  The  network  and  an  observa- 
tional data  set  were  obtained  through  the  Tidal 
Flow  Forum.  Based  on  the  observations  and  re- 
sults from  another  model,  the  frequency-domain 
model  is  capable  of  reproducing  the  correct  source 
terms  for  the  overrides.  However,  a  practical  limit 
in  frequency  when  using  this  approach  seems  to  be 
the  sexto-diurnal  constituents,  because  of  the  in- 
creasing complexity  of  the  source  terms  as  frequen- 
cy increases.  This  limit  is  tempered  by  the  fact  that 
there  is  little  energy  in  the  higher  frequency  con- 
stituents. (See  also  W90-02980)  (Rochester-PTT) 
W90-03019 


2D  MODEL  FOR  TIDAL  FLOW  COMPUTA- 
TIONS. 

Katholieke  Univ.  Leuven  (Belgium).  Dept.  of  Civil 
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Engineering. 

C.  S.  Yu,  M.  Fettweis,  and  J.  Berlamont. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Rows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  281-286,  3  fig,  7  ref. 

Descriptors:  'Mathematical  models,  'Atlantic 
Ocean,  'Europe,  'Continental  shelf,  'Tidal  hy- 
draulics, 'Model  studies,  Tidal  amplitude,  Sea 
level.  Finite  difference  methods,  Tidal  currents, 
Differential  equations,  Falsification,  Shallow 
water. 

A  two-dimensional,  depth-averaged  numerical 
model  for  tidal  flow  computation  applies  the  finite- 
difference  method  together  with  a  falsified  alter- 
nating-direction implicit  (FADI)  scheme  to  solve 
the  shallow  water  equations.  The  possibility  of 
using  grid  refinement  is  included  in  the  model.  The 
computational  order  of  the  equations  at  both  odd 
and  even  time-steps  was  pre-managed  into  a  coeffi- 
cient matrix.  To  make  a  continuous  implicit  com- 
putation of  each  line,  both  grid  systems  were 
linked  together.  By  this  means,  both  the  coarse  and 
fine  grid  are  solved  simultaneously.  This  model 
was  applied  to  calculate  the  tidal  flows  of  the 
Northwest  European  Continental  Shelf.  The  shelf 
model  represents  an  area  from  12  deg  W  longitude 
to  the  Baltic  Sea  and  from  48  deg  N  to  61  deg  N 
latitude.  The  fine  grid  includes  the  southern  North 
Sea  and  the  English  Channel.  The  coarse  grid  size 
is  24  x  24  sq  km  and  the  fine  grid  size  is  8  x  8  km. 
The  time  step  chosen  was  447  seconds  and  the 
water  elevations  and  momentum  of  the  model 
were  started  from  rest.  After  a  few  tidal  cycles  the 
sea  surface  reaches  a  stable  condition  and  the  re- 
sults are  stored  in  a  file  that  is  used  as  the  initial 
condition  for  later  runs.  Tidal  currents  were  com- 
puted for  six  tidal  components.  The  computational 
results  generally  agreed  with  those  obtained  with 
other  models,  such  as  the  three-dimensional  spec- 
tral model  of  Davies.  The  grid  size  was  too  large 
to  reproduce  the  amphidromic  point  in  the  North 
Channel  of  the  Irish  Sea  because  this  region  is  not 
included  in  the  fine  grid  computations.  The  present 
FADI  scheme  is  more  efficient  than  conventional 
implicit  schemes  because  of  the  falsification  of  the 
differential  equations.  (See  also  W90-02980)  (Roch- 
ester-PTT) 
W90-03020 


SYSTEM  IDENTIFICATION  AND  SIMULA- 
TION OF  CHESAPEAKE  BAY  AND  DELA- 
WARE BAY  CANAL  HYDRAULIC  BEHAVIOR. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
B.  B.  Hsieh. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  313-318,  3  fig,  1  tab,  6 
ref. 

Descriptors:  'Chesapeake  Bay,  'Delaware  Bay, 
•Canals,  'Shallow  water  equations,  'Simulation 
analysis,  'Tidal  hydraulics,  'Waves,  'Model  stud- 
ies, Mathematical  models,  Hydraulic  models,  Sto- 
chastic models,  Tidal  currents,  Statistics,  Kalman 
filtering,  Estuaries,  Elk  River,  Numerical  analysis, 
Comparison  studies,  Prediction. 

The  Kalman  filter  combined  with  a  one-dimension- 
al shallow-water  wave  equation  was  applied  to 
describe  the  tidal  hydraulic  behavior  of  the  Chesa- 
peake Bay  and  Delaware  Bay  canal  (C  and  D 
canal).  This  model  joins  two  separate  estuarine 
systems  and  one  branched  estuarine  waterway  in 
the  Elk  River  area.  The  field  measurements  from 
surface  water  elevations  and  tidal  currents  are  used 
to  calibrate  this  stochastic-deterministic  model. 
The  agreement  between  field  observations  and  the 
filtered  estimate  is  better  than  between  field  results 
and  the  purely  numerical  solution.  The  model  per- 
formance  was  evaluated   by   statistical   methods. 


Harmonic  analysis  was  employed  to  examine  the 
consistency  of  tidal  constituents  between  field 
measurements  and  the  numerical  solution.  The  am- 
plitude and  phase  angle  for  major  components  of 
diurnal  and  semi-diurnal  frequency  bands  were  cal- 
culated. The  dominant  components,  such  as  M2, 
S2,  and  N2,  do  not  vary  much  (5-10%).  The  F-test 
was  employed  to  determine  how  the  stochastic- 
deterministic  approach  is  superior  to  the  purely 
numerical  solution.  Both  tidal  elevations  and  tidal 
currents  were  significant  at  the  0.01  level  in  terms 
of  model  prediction  error  covariance.  Extending 
the  modeling  process  to  the  system  noise  and  the 
measurement  noise  provide  much  better  predic- 
tions and  can  be  used  to  simulate  the  special  forc- 
ing events.  (See  also  W90-02980)  (Rochester-PTT) 
W90-03025 


SATELLITE    OBSERVATIONS    OF    OCEANS 
AND  ICE. 

Cold    Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03034 


NEW  FAMILY  OF  SHAPE  FUNCTIONS. 

Mississippi  Univ.,  University.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03053 


ASSESSMENT  OF  THERMAL  IMPACTS  OF 
DISCHARGE  LOCATIONS  USING  FINITE 
ELEMENT  ANALYSIS. 

Stone  and   Webster  Engineering  Corp.,    Boston, 

MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03081 


INTERACTIVE  DESIGN  OF  IRREGULAR  TRI- 
ANGULAR GRIDS. 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 
R.  F.  Henry. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
445-450,  3  ref. 

Descriptors:  'Computer  programs,  'Model  studies, 
'Shallow  water,  'Coastal  waters,  Grids,  Design, 
Graphics,  Computers,  Canada. 

An  integrative  software  package  is  described  that 
is  used  at  the  Institute  of  Ocean  Sciences  (Canada) 
for  construction  of  irregular  triangular  grids  suita- 
ble for  shallow  water  models.  The  grids  obtained 
represent  a  compromise  among  the  following 
design  requirements:  (1)  close  fitting  of  coastlines; 
(2)  near-uniform  element  area/water  depth  ratio; 
and  (3)  near-equilateral  element  shape.  The  main 
innovations  are  an  indirect  method  of  creating 
appropriately-spaced  vertices  for  the  triangles,  an 
interactive  graphical  editor  that  facilitates  alter- 
ations to  a  grid  based  on  visual  judgments,  and  the 
dual  use  of  the  same  software  for  both  depth  and 
model  grids.  Extensive  use  is  made  of  color  graph- 
ics throughout  the  initial  grid  construction  phase  as 
well  as  in  subsequent  interactive  editing.  The  prin- 
cipal output  file  contains  a  record  for  each  grid 
vertex,  specifying  the  location  of  the  vertex,  the 
local  mean  water  depth,  a  computational  code 
indicating  whether  the  vertex  is  in  the  model  inte- 
rior or  requires  some  specific  boundary  computa- 
tion, and  a  list  of  neighboring  vertices  to  which  it 
is  connected.  Subsidiary  outputs,  such  as  triangle 
lists,  also  can  be  produced  if  required,.  The  soft- 
ware is  written  in  VAX  FORTRAN  and  uses  the 
ISSCO  DISSPLA  graphics  package;  it  is  imple- 
mented under  the  MVS  operating  system  on  the 
VAX  11/785.  (See  also  W90-03036)  (Rochester- 
PTT) 
W90-03101 


INTERNAL    LEE    WAVES    IN    TURBULENT 
TWO-LAYER  FLOW. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 


Estuaries — Group  2L 

C.  Kranenburg,  and  J.  D.  Pietrzak. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  10,  p  1352-1370,  Oct  1989. 
7  fig,  2  tab,  25  ref. 

Descriptors:  'Mathematical  models,  'Internal 
waves,  'Turbulent  flow,  'Hydrodynamics,  'Estu- 
aries, 'Stratified  flow,  'Density  stratification,  To- 
pography, Flow  friction,  Saline-freshwater  inter- 
faces, Mixing. 

Small  density  differences  influence  the  hydrodyna- 
mics of  most  estuaries  because  of  the  proximity  of 
the  sea  and  the  discharge  of  fresh  river-water.  The 
resulting  stable  density  stratification  in  stratified 
and  partially  stratified  estuaries  opens  the  possibili- 
ty of  internal  wave  generation.  The  wave  motion  is 
termed  internal  to  indicate  that  the  presence  of  a 
free  surface  is  not  essential.  Internal-wave  fields 
induced  by  bottom  topography  may  have  an  effect 
on  salt  intrusion  and  fine-sediment  transport.  A 
mathematical  model  and  laboratory  experiments 
are  described  that  deal  with  two-layer  flow  over 
small-scale  bottom  topography  in  relatively  shal- 
low, (partially)  stratified  estuaries.  The  mathemati- 
cal model  is  based  on  Boussinesq-type  equations, 
which  in  an  approximate  way  account  for  vertical 
accelerations,  and  assumes  quasi-steady  flow.  The 
analysis  included  the  effect  of  turbulent  friction  at 
bottom  and  sidewalls.  In  the  experiments  the  posi- 
tions of  the  interface,  horizontal  velocities,  and 
turbulence  intensities  were  measured.  An  increase 
in  turbulence  level  downstream  of  the  obstacle  was 
observed,  and  a  fair  agreement  with  predicted  lee- 
wave  amplitudes,  wavelengths,  and  wave  damping 
was  obtained.  The  calculated  lee-wavelengths 
compare  favorably  with  the  observations  up  to  an 
internal  Froude  number  of  0.90.  Above  a  Froude 
number  of  about  0.90,  a  steady-state  situation  no 
longer  developed,  the  flow  remaining  markedly 
unsteady.  In  near-critical  conditions  nonlinear  ef- 
fects caused  the  undular  lee  wave  to  transform  into 
an  internal  hydraulic  jump.  No  significant  up- 
stream effects  were  observed  in  a  steady-state  situ- 
ation, presumably  because  of  the  low  obstacle 
height.  Almost  no  mixing  between  the  layers  was 
observed  because  the  velocity  differences  were 
small.  (Author's  abstract) 
W90-03221 


ANNUAL  PATTERNS  OF  DENTTRIFICATION 
AND  NITRATE  AMMONIFICATION  IN  ESTU- 
ARINE SEDIMENT. 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

K.  S.  Jorgensen. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  7,  p  1841-1847,  July  1989. 

4  fig,  1  tab,  39  ref. 

Descriptors:  'Estuaries,  'Denitrification,  'Ni- 
trates, 'Marine  sediments,  'Seasonal  variation, 
'Ammonification,  Denmark,  Spatial  distribution, 
Aquatic  bacteria. 

The  seasonal  variation  and  depth  distribution  of 
the  capacity  for  denitrification  and  dissimilatory 
N03(-)  reduction  to  NH4(+)  (N03(-)  ammonifica- 
tion) were  studied  in  the  upper  4  cm  of  the  sedi- 
ment of  Norsminde  Fjord  estuary,  Denmark.  A 
combination  of  C2H2  inhibition  and  N15  isotope 
techniques  was  used  in  intact  sediment  cores  in 
short-term  incubations  (maximum,  4  hr).  The  deni- 
trification capacity  exhibited  two  maxima,  one  in 
the  spring  and  one  in  the  fall,  whereas  the  capacity 
for  N03(-)  ammonification  was  maximal  in  the  late 
summer,  when  sediments  were  progressively  re- 
duced. The  denitrification  capacity  was  always 
highest  in  the  uppermost  1  cm  of  the  sediment  and 
declined  with  depth.  The  N03(-)  ammonification 
was  usually  higher  with  depth,  but  the  maximum 
activity  in  late  summer  was  observed  within  the 
upper  1  cm.  The  capacity  for  N03(-)  incorporation 
into  organic  material  was  investigated  on  two  oc- 
casions in  intact  sediment  cores  and  accounted  for 
less  than  5%  of  the  total  N03(-)  reduction.  Deni- 
trification accounted  for  between  13  and  51%  of 
the  total  N03(-)  reduction,  and  NH4(+)  produc- 
tion accounted  for  between  4  and  21%,  depending 
on  initial  rates  during  the  time  courses.  Changes  of 
the  rates  during  the  incubation  were  observed  in 
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the  late  summer,  which  reflected  synthesis  of  deni- 
trifying enzymes.  This  time  lag  was  eliminated  in 
experiments  with  mixed  sediment  because  of  prein- 
cubation with  N03(-)  and  alterations  of  the  near- 
environmental  conditions.  The  initial  rates  ob- 
tained in  intact  sediment  cores  therefore  reflect  the 
preexisting  enzyme  content  of  the  sediment.  (Au- 
thor's abstract) 
W90-03237 


EFFECTS  OF  SUSPENDED  SEDIMENT,  HY- 
POXIA, AND  HYPEROXIA  ON  LARVAL  MER- 
CENARY MERCENARIA  (LINNAEUS,  1758). 
Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-03261 


ENVIRONMENTAL  INFLUENCES  ON  THE 
OYSTER  INDUSTRY  ALONG  THE  WEST 
COAST  OF  FLORIDA. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic   entry  see   Field   6G. 

W90-03263 


INTERFACIAL  MIXING  IN  STRATIFIED 
CHANNEL  FLOWS. 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

J.  P.  Grubert. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  7,  p  887-905,  July  1989  8 
fig,  2  tab,  30  ref. 

Descriptors:  "Channel  flow,  "Thermal  stratifica- 
tion, "Density  stratification,  "Stratified  flow, 
"Saline-freshwater  interfaces,  Mixing,  Mathemati- 
cal models,  Hydraulics,  Estuaries,  Fjords. 

Mathematical  models  of  stratified  channel  flows 
require  equations  which  can  predict  the  onset  of 
interfacial  mixing  and  compute  the  rate  of  mixing. 
Experiments  show  that  although  certain  equations 
can  predict  entrainment  rates  in  wind-driven  lakes, 
no  reliable  experimental  equations  exist  for  estua- 
rine  flows.  The  problem  appears  to  be  that  in 
laboratory  channels,  there  is  not  always  complete 
dynamic  similarity  between  experimental  and  pro- 
totype flows.  This  is  because  the  interfacial  layer  in 
the  experiment  may  be  in  a  quasi-laminar  state 
while  that  in  the  prototype  may  be  completely 
turbulent,  leading  to  different  rates  of  mixing.  In 
view  of  this,  care  must  be  taken  to  ensure  that  any 
experimentally  derived  mixing  equation  is  compati- 
ble with  the  flow  conditions  in  the  prototype.  In 
essence  this  means  that  any  estuarine  mixing  equa- 
tion, either  for  entrainment  mixing  or  turbulent 
diffusion  mixing,  must  be  expressed  not  only  in 
terms  of  the  bulk  Richardson  number  but  also  in 
terms  of  the  interfacial  and  boundary  friction  fac- 
tors. Mixing  experiments  were  performed  in  both 
Plexiglass  and  concrete  channels  of  different  di- 
mensions. The  experimental  results  yielded  three 
different  equations,  the  first  expressed  in  terms  of  a 
shear  velocity,  a  shear  Richardson  number,  and  a 
densimetric  Reynolds  number;  the  second,  a  typi- 
cal entrainment  type  equation  but  expressed  in 
terms  of  a  total  shear  velocity  and  a  boundary 
shear  Richardson  number;  the  third,  expressed  in 
terms  of  a  Richardson  number  and  the  ratio  of  the 
boundary  to  the  interfacial  friction  factors.  When 
these  equations  are  compared  with  data  from  well- 
known  experiments,  the  agreement  is  good.  The 
best  equation  to  use  for  entrainment  mixing  in 
estuaries  and  fjords  in  the  same  equation  which  is 
used  for  lakes  and  seas,  but  with  the  boundary 
friction  replaced  with  an  average  friction  factor. 
When  the  interfacial  layer  is  in  a  critical  or  super- 
critical state,  turbulent  diffusion  mixing  is  taking 
place  and  other  equations  must  be  used.  (Ence- 
PTT) 
W90-03331 


JHEND8,  Vol.  115,  No.  7,  p  906-924,  July  1989  15 
fig,  1  tab,  36  ref. 

Descriptors:  "Path  of  pollutants,  "Flow  pattern, 
•Water  currents,  "Open-channel  flow,  Shallow 
water,  Hydraulics,  Shear,  Turbulent  flow,  Flow 
friction,  Bed  friction. 

Shallow  recirculating  flows  commonly  occur  in 
nature,  in  bays  and  harbors,  behind  islands,  around 
coastal  inlets,  and  as  coastal  effluents  reattach  to 
the  shoreline.  Experiments  were  conducted  to 
study  the  bed-friction  influence  in  the  recirculating 
zone  of  a  shallow  open-channel  flow.  Velocity 
measurements  were  made  using  a  hot-film  ane- 
mometer. The  recirculating  flow  rate  and  the 
length  of  the  recirculating  zone  were  determined 
from  the  measurements,  and  they  were  related  to  a 
horizontal  length  scale  and  a  bed-friction  length 
scale.  For  deep  flows,  the  results  were  independent 
of  the  bed-friction  length  scale.  For  shallow  flows, 
the  results  were  independent  of  the  horizontal 
length  scale.  Turbulence  in  the  recirculating  flows 
is  generated  by  the  bed  friction  and  by  the  trans- 
verse shear.  The  bed-generated  component  is  pro- 
portional to  the  bed-friction  velocity.  The  trans- 
verse component  is  confined  to  a  transverse  mixing 
region.  In  the  limit  of  shallow  water  depth,  when 
the  flow  is  under  strong  bed-friction  influence, 
both  the  transverse  mixing  region  and  the  recircu- 
lating zone  have  the  same  length  of  about  one 
friction  length  scale.  (Author's  abstract) 
W90-03332 


DEPLETION  OF  HEAVY  ISOTOPES  OF 
OXYGEN  AND  HYDROGEN  IN  TISSUE 
WATER  OF  INTERTIDAL  PLANTS:  IMPLICA- 
TIONS FOR  WATER  ECONOMY. 

California  Univ.,  Los  Angeles.  Dept.  of  Earth  and 

Space  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W90-03342 


MERCURY    DISTRIBUTION    IN    MARITIME 

SEDIMENT  AND  ITS  CORRELATION  WITH 

THE  POSIDONIA  OCEANICA  PRAIRIE  IN  A 

COASTAL  AREA  AFFECTED  BY  A  CHLOR- 

ALKALI  COMPLEX. 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 

1st.  di  Biofisica. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03347 


HEAVY  METALS  IN  COASTAL  SEDIMENTS 

IN  GUIPUZCOA  (SPAIN). 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Lab.  Contaminacion. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03350 


BENTHIC  BACTERIAL  BIOMASS  AND  PRO- 
DUCTION IN  THE  HUDSON  RIVER  ESTU- 
ARY. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-03370 


PHENANTHRENE  MINERALIZATION 

ALONG  A  NATURAL  SALINITY  GRADIENT 
IN  AN  URBAN  ESTUARY,  BOSTON  HARBOR, 
MASSACHUSETTS. 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03372 


EXPERIMENTAL  INVESTIGATION  OF  SHAL- 
LOW RECIRCULATING  FLOWS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 
Engineering  and  Applied  Mechanics. 
S.  Babarutsi,  J.  Ganoulis,  and  V.  H.  Chu. 
Journal      of     Hydraulic      Engineering      (ASCE) 


SEASONAL  CHANGES  OF  CADMIUM   AND 

COPPER  LEVELS  IN  STEM-BORING  LARVAE 

OF     AGAPANTHIA     VILLOSOVIRIDESCENS 

(COLEOPTERA)  ON  SALT  MARSHES  OF  THE 

WESTERSCHELDE  ESTUARY. 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03426 


CADMIUM   INDUCED   MALFORMATION   IN 
EYES  OF  AMBASSIS  COMMERSONI  CUVIER. 


Central  Electrochemical  Research  Inst.,  Karaikudi 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03427 


CHANGES  INDUCED  BY  CADMIUM  IN  THE 
KIDNEY  OF  BLACK  SEA  BREAM,  MYLIO 
MACROCEPHALUS  (TELEOSTEIj. 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C 
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TOXICITY  OF  THE  ORGANOPHOSPHATE 
INSECTICIDE  FENTHION,  ALONE  AND 
WITH  THERMAL  FOG  CARRIERS,  TO  AN  ES- 
TUARINE COPEPOD  AND  YOUNG  FISH. 

New  England  Univ.,  Biddeford,  ME.  Div.  of  Life 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C 

W90-03432 


ZINC  ACCUMULATION  IN  FIDDLER  CRABS 
UCA  ANNULIPES  LATREILLE  AND  UCA 
TRIANGULARIS  (MILNE  EDWARDS). 

Mississippi  Univ.  Medical  Center,  Jackson.  Dept. 

of  Neurology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03436 


EFFECTS  OF  CADMIUM  AND  PCBS  ON  RE- 
PRODUCTION OF  THE  SEA  STAR  ASTERIAS 
RUBENS:  ABERRATIONS  IN  THE  EARLY  DE- 
VELOPMENT. 

Utrecht  Rijksuniversiteit  (Netherlands).  Research 

Group  for  Aquatic  Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03438 


RENAL  LESIONS  IN  ESTUARINE  FISHES 
COLLECTED  FROM  THE  ELIZABETH  RIVER 
VIRGINIA. 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03445 


INFLUENCE  OF  DIETARY  AND  WATER- 
BORNE  ZINC  ON  HEAT-STABLE  METAL  LI- 
GANDS  IN  RAINBOW  TROUT,  SALMO 
GAIRDNERI  RICHARDSON:  QUANTIFICA- 
TION BY  (109)CD  RADIOASSAY  AND  EVAL- 
UATION OF  THE  ASSAY. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-03449 


INCIDENCE  OF  FAECAL  COLIFORM  AND 
ESCHERICHIA  COLI  IN  FRESH  FISHERY 
PRODUCTS. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03451 


CLAY  MINERALOGY  OF  THE  SEDIMENTS 
OF  THE  ASHTAMUDY  ESTUARY,  WEST 
COAST  OF  INDIA. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03454 


FINDINGS  OF  TRIBUTYLTIN,  DIBUTYLTIN 
AND  MONOBUTYLTIN  IN  BIVALVES  FROM 
SELECTED  U.S.  COASTAL  WATERS. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03459 
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MEASURING  THE  ACUTE  TOXICITY  OF  ES- 
TUARINE  SEDIMENTS. 

Oregon   State   Univ.,   Newport.   Hatfield   Marine 

Science  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03465 


SOME  EFFECTS  OF  THE  CYCLONES  DO- 
MOINA  AND  IMBOA  ON  MANGROVE  COM- 
MUNITIES IN  THE  ST  LUCIA  ESTUARY. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Botany. 

For  primary  bibliographic  entry  see  Field  2B. 

W9O-03474 


TRANSPORT    OF    RTVER-DERrVED    TRACE 
METALS  THROUGH  THE  COASTAL  ZONE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03481 


INPUT  OF  SELECTED  CHLORINATED  HY- 
DROCARBONS INTO  THE  COASTAL  AREA 
OF  EAST  JAVA  AND  ADJACENT  WATERS: 
DISTRIBUTION  PATTERNS  IN  THE  DIS- 
SOLVED AND  SUSPENDED  PHASE. 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03482 


TRACE  OXY ANIONS  AND  THEIR  BEHAVIOR 
IN  THE  RIVERS  PORONG  AND  SOLO,  THE 
JAVA  SEA  AND  THE  ADJACENT  INDIAN 
OCEAN. 

Netherlands  Energy  Research  Foundation  ECN, 

Petten. 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-03483 


DISTRIBUTION  OF  DISSOLVED  AND  PAR- 
TICULATE MINOR  AND  MAJOR  ELEMENTS 
LN  THE  RIVER  AND  COASTAL  ENVIRON- 
MENT OF  EAST  JAVA  DURING  THE  SNEL- 
LIUS-H  EXPEDITION. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2K. 
W9O-03484 


HEAVY  METALS  (CU,  ZN,  CD,  PB)  IN  SEDI- 
MENT OF  THE  JAVA  SEA,  ESTUARINE  AND 
COASTAL  AREAS  OF  EAST  JAVA  AND  SOME 
DEEP-SEA  AREAS. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-03485 


COPPER,  ZINC  AND  CADMIUM  IN  BENTHIC 
ORGANISMS  FROM  THE  JAVA  SEA  AND  ES- 
TUARINE AND  COASTAL  AREAS  AROUND 
EAST  JAVA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03486 


CYCLIC  ORGANOCHLORINES  IN  EPI- 
BENTHIC  ORGANISMS  FROM  COASTAL 
WATERS  AROUND  EAST  JAVA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03487 


DISPERSAL  AND  DEPOSITION  OF  RIVER 
SEDIMENTS  IN  COASTAL  SEAS:  MODELS 
FROM  ASIA  AND  THE  TROPICS. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-03488 


PATTERN  ANALYSIS  OF  ORGANIC  COMPO- 
NENT ABUNDANCES  FROM  DELTAIC  AND 
OPEN  MARINE  DEPOSLTS:  PALYNOFACIES 
DISTRD3UTION  (EAST  JAVA,  INDONESIA). 


Utrecht   Rijksuniversiteit   (Netherlands).    Lab.   of 

Paleobotany  and  Palynology. 

I.  M.  Van  Waveren. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  4,  p  441-447,  August  1989.  2  fig,  4  tab, 

5  ref.  Netherlands  Foundation  for  Advancement  of 

Tropical  Research  No.  W-75-258. 

Descriptors:  'Sedimentation,  'Indonesia,  'Marine 
sediments,  'Organic  matter,  'Palynology,  Sedi- 
ment distribution,  Statistical  analysis,  Cluster  anal- 
ysis, Reciprocal  averaging. 

Eleven  types  of  organic  debris  and  thirty-one  types 
of  discrete  organisms  have  been  recognized  in  the 
surface  samples  obtained  during  research  activities 
in  Indonesia.  The  relative  concentrations  of  these 
types  have  been  submitted  to  reciprocal  averaging 
and  to  cluster  analysis.  Applying  this  statistical 
approach  to  the  constituents  of  organic  matter 
allows  the  recognition  of  three  marine  depositional 
environments.  The  first  is  not  directly  affected  by 
the  terrigeneous  organic  matter.  In  the  other  two, 
two  buoyancy  levels  (indicated  by  different  abun- 
dances of  small  particles)  could  be  recognized. 
Furthermore  this  approach  suggests  the  presence 
of  two  other  more  restricted  depositional  environ- 
ments (a  wave-affected  area  and  a  near-shore  area, 
not  directly  influenced  by  fresh  water).  The  clus- 
tering suggests  that  other  depositional  environ- 
ments might  be  detected.  (Author's  abstract) 
W90-03489 


SOFT-BOTTOM  BENTHIC  COMMUNITY  IN 
THE  ESTUARINE  WATERS  OF  EAST  JAVA. 

Indonesian  Inst,  of  Sciences,  Djakarta.  Centre  for 

Research  and  Development  in  Oceanology. 

W.  Kastoro,  I.  Aswandy,  I.  Al  Hakim,  P.  A.  W.  J. 

De  Wilde,  and  J.  M.  Everaarts. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  4,  p  463-472,  August  1989.  2  fig,  4  tab, 

21  ref. 

Descriptors:  'Indonesia,  'Java,  'Benthic  fauna, 
'Estuarine  environment,  Porong  River,  Wonok- 
romo  River,  Solo  River,  Biomass,  Density,  Species 
diversity,  Mollusks,  Polychaetes,  Bioindicators. 

During  the  Snellius-II  Expedition,  both  in  the 
period  July-August  and  in  the  period  November- 
December  1984,  the  structure  of  the  macrobenthic 
communities  in  the  estuaries  of  the  rivers  Porong, 
Wonokromo  and  Solo  was  investigated.  The  nu- 
merical densities  of  the  benthic  organisms  (>0.5 
mm)  from  the  Porong,  Wonokromo,  and 
Bengawan  Solo  estuaries  during  the  Snellius-II  Ex- 
pedition varied  between  0.4  and  602  g  DW/sq  m. 
The  high  numerical  density  (1573  ind/sq  m)  found 
at  st.  2  of  the  Porong  estuary  in  period  I  (July- 
August  1984)  was  attributed  to  the  dense  popula- 
tion of  the  bivalve  Varicorbula  rotalis.  Conse- 
quently a  very  high  biomass  (602  g  DW/sq  m)  was 
measured  at  this  station.  The  mollusc  Theora  lata 
and  the  polychaetes  Ancistrosyllis  parva,  Nepthys 
dibranchis,  Paraprionospio  pinnate,  and  Sternaspis 
laevis  occurred  at  almost  every  station  during  the 
investigation  periods.  Paraprionospio  pinnata  and 
Theora  lata,  which  are  considered  indicator  spe- 
cies of  disharmonic  environments,  were  found  at 
almost  every  station  of  the  study  areas  in  both 
periods.  Species  diversity  at  all  the  stations  was 
low,  ranging  from  0.1  to  1.6.  (Author's  abstract) 
W90-03490 


REMOTE  SENSING  OF  WATER  PARAM- 
ETERS IN  MAJURA  BAY. 

Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt  e.V.,  Oberpfaffenhofen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-03491 


BUOYANT  RIVER  PLUMES  AND  MUD  DEPO- 
SITION IN  A  RAPIDLY  EXTENDING  TROPI- 
CAL DELTA. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03492 
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SUPPLY  AND  DISPERSION  OF  WATER  AND 
SUSPENDED  MATTER  OF  THE  RIVERS 
SOLO  AND  BRANTAS  INTO  THE  COASTAL 
WATERS  OF  EAST  JAVA,  INDONESIA. 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03493 


PLANKTONIC     NITROGEN     TRANSFORMA- 
TIONS DURING  A  DECLINING  CYANOBAC- 
TERIA  BLOOM  IN  THE  BALTIC  SEA. 
Goeteborg    Univ.    (Sweden).    Dept.    of    Marine 
Microbiology. 

E.  Sahlsten,  and  F.  Sorensson. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  6,  p  1117-1128,  November  1989.  4  fig,  1  tab,  35 
ref.  Nat.  Swedish  Environ.  Protection  Board  grant 
5312072-1. 

Descriptors:  'Phytoplankton,  'Nitrogen,  'Baltic 
Sea,  'Cyanophyta,  'Algal  blooms,  Radioisotopes, 
Eutrophication,  Organic  compounds,  Ammonium, 
Ureas,  Nitrates,  Carbon,  Salinity. 

The  uptake  of  15N-labelled  nitrogen  nutrients  (am- 
monium, urea,  nitrate)  was  studied  during  the  de- 
cline of  a  bloom  of  nitrogen-fixing  cyanobacteria  in 
the  Baltic  Sea.  This  was  done  by  sampling  a  north- 
south  transect  of  stations,  representing  different 
stages  of  the  bloom.  Comparison  with  nitrogen 
fixation  data  showed  that  this  process  was  of  minor 
importance,  and  that  the  nitrogen  uptake  was 
dominated  by  regenerated  nitrogen,  mainly  ammo- 
nium. From  time  series  incubations  for  studying 
nutrient  uptake,  it  appears  that  the  regeneration  of 
ammonium  was  substantial,  but  that  the  production 
of  urea  or  nitrate  was  slow.  The  integrated  daily 
uptake  was  calculated  for  the  5  m  interval  at  four 
stations  and  values  ranged  between  6  and  2 1  mmol 
N/sq  m/day,  of  which  the  regenerated  nutrients, 
ammonium  and  urea,  constituted  71-93%.  Nitrate 
was  of  minor  importance  and  the  highest  nitrate 
uptake  rates  were  found  close  to  the  thermocline 
(at  15  m)  and  in  the  southern  part  of  the  Baltic. 
Comparison  with  carbon  fixation  data  reported 
from  simultaneous  measurements  at  two  stations 
gave  C/N  uptake  ratios  of  4.9  and  2. 1  for  integrat- 
ed daily  uptake.  Contrary  to  earlier  findings,  the 
concentration  of  dissolved  organic  nitrogen 
(DON)  increased  with  increasing  salinity  (from  15 
to  17  micromol/L).  This  was  correlated  with  the 
declination  of  the  bloom  and  is  suggested  to  be  a 
result  of  a  gradual  release  of  less  easily  utilized 
DON  from  the  degradation  of  cyanobacteria.  The 
C/N  ratio  of  dissolved  organic  matter  was  high, 
21-23.  (Author's  abstract) 
W90-03529 


PELAGIC  ORGANIC  MATTER  IN  THE  ADRI- 
ATIC SEA  IN  RELATION  TO  WINTER  HY- 
DROGRAPHIC  CONDITIONS. 

Marine  Biological  Station,  Piran  (Yugoslavia). 
J.  Faganeli,  M.  Gacic,  A.  Malej,  and  N.  Smodlaka. 
Journal  of  Plankton  Research  JPLRD9,  Vol.   11, 
No.  6,  p  1129-1141,  November  1989.  6  fig,  1  tab,  40 
ref. 

Descriptors:  'Adriatic  Sea,  'Chlorophyll  a,  'Or- 
ganic carbon,  'Nitrogen,  'Primary  productivity, 
Ocean  circulation,  Zooplankton,  Spatial  distribu- 
tion, Nutrients,  Yugoslavia,  Italy. 

The  spatial  distribution  of  chlorophyll  a  (Chla), 
particulate  organic  carbon  (POC)  and  nitrogen 
(PON),  net  zooplankton  ash-free  dry  weight 
(AFDW),  dry  weight  (DW)  and  carbon  and  nitro- 
gen content,  in  parallel  with  primary  production, 
was  studied  during  a  joint  Yugoslav  cruise  in  Janu- 
ary 1980.  The  results  were  interpreted  in  relation 
to  hydrographic  properties,  with  special  emphasis 
on  the  relationship  between  pelagic  parameters. 
Spatial  distribution  of  POC,  PON  and  net  zoo- 
plankton AFDW  and  C  and  N  contents  snowed 
similarities  over  the  major  part  of  the  Adriatic, 
while  Chla  and  POC  showed  dissimilarities  since 
higher  Chla  values  were  restricted  to  the  north- 
western part  of  the  Adriatic  separated  from  the 
rest  of  the  Adriatic  by  a  pronounced  thermal  front 
extending  south  of  the  Istrian  peninsula.  High  POC 
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was  found  in  the  center  of  the  south  Adriatic  gyre 
and  in  the  Jabuka  Pit.  The  Jabuka  Pit  was  filled 
with  cold  water  originating  from  the  area  located 
south  of  the  thermal  front.  The  areas  of  high  POC 
were  characterized  by  a  higher  POC  recycling 
time  than  in  other  Adriatic  regions.  High  Chla, 
POC,  PON  and  net  zooplankton  AFDW  and  C 
and  N  contents  in  parallel  with  increased  primary 
production  were  found  in  the  southwestern  part  of 
the  Adriatic  off  Puglia  (Italy)  that  is  affected  by  a 
continuous  terrigenous  supply  of  nutrients.  The 
observed  spatial  distribution  pattern  of  pelagic  or- 
ganic matter  suggests  that  this  distribution  is 
mostly  influenced  by  hydrographic  conditions  and 
that  the  assumption  of  permanent  productivity 
zones  in  the  Adriatic  is  not  applicable  to  the  winter 
situation.  (Author's  abstract) 
W90-03530 


WINTER-SPRING  VARIABILITY  OF  SIZE- 
FRACTIONED  AUTOTROPHIC  BIOMASS  IN 
CONCEPCION  BAY,  CHILE. 

Pontificia   Univ.   Catolica  de  Chile,   Talcahuano. 

Dept.  de  Oceanografia. 

H.  Gonzalez,  S.  Pantoja,  J.  L.  Iriarte,  and  P.  A. 

Bernal. 

Journal  of  Plankton  Research  JPLRD9,  Vol    1 1 

No.  6,  p  1157-1167,  November  1989.  3  fig,  3  tab,  23 

ref.  Grants  DIUC  198/84  and  FONDECYT  646/ 

87. 

Descriptors:  *Chile,  *Phytoplankton,  'Marine  bi- 
ology, "Chlorophyll  a,  Concepcion  Bay,  Biomass, 
In  vivo  fluorescence,  Diatoms,  Seasonal  variation, 
Water  depth. 

The  temporal  variability  of  size-fractioned  autotro- 
phic biomass  at  three  depth  levels  (1,8  and  25  m) 
was  studied  during  the  winter-spring  transition  at 
two  oceanographic  stations  in  Concepcion   Bay. 
Size  spectra  were  obtained  on  eight  occasions  by 
two  different  methods:  (1)  determining  the  biomass 
of  seven  autotrophic  size  fractions  by  in  vivo  fluo- 
rescence; and  (2)  measuring  the  filament  length  of 
chain-forming  diatoms  through  direct  microscopy. 
A  clear  vertical  gradient  of  biomass  was  found  in 
all  profiles,  with  maximum  values  in  the  surface 
layer  (1  and  8  m  levels).  Values  of  chlorophyll 
were    on    average    6.2    (range    1.08-25.67)    times 
higher  at  1  m  than  at  25  m,  and  7.4  (range  1.15- 
26.83)  times  more  at  8  m  than  at  25  m.  On  a 
temporal  basis,  total  biomass  increased  from  low 
average  values  in  winter  (2.5  mg  chl-a/cu  m)  to 
high  values  in  late  spring  (11.6  mg  chl-a/cu  m). 
During  the  whole  sampling  period  (June  8-Novem- 
ber  19),  the  nano-plankton  and  net-plankton  (1.8-40 
microm  and  40-335  microm  size  fractions  respec- 
tively) were  more  abundant  near  the  surface  (1  and 
8  m  depth)  than  close  to  the  bottom  (25  m  depth); 
however,  the  picoplankton  fraction  (<  1.8  microm) 
showed  an  inverse  relationship,  with  a  slight  trend 
to  increase  near  the  bottom  toward  spring.  The 
highest  absolute  biomass  was  concentrated  in  the 
net-plankton  fraction  during  the  whole  period  and 
the  relative  importance  of  the  picoplankton  de- 
creased from  winter  (6.50  and  15.5%  for  shallow 
and  bottom  levels)  to  spring  (1.5  and  10.3%  for 
shallow  and  bottom  levels).  This  relative  effect  is 
caused  by  the  higher  absolute  values  of  biomass 
observed    in    the    net-plankton    fraction    toward 
spring.  These  changing  patterns  should  have  an 
impact  in  the  size-composition  and  abundance  of 
higher  trophic  levels,  mainly  through  grazing,  in 
particular  by  modifying  food  availability  to  micro- 
flagellates,  ciliates  and  filter-feeding  zooplankton. 
(Author's  abstract) 
W90-03531 


PHYTOPLANKTON  SPECIES  AND  ABUN- 
DANCE IN  RESPONSE  TO  EUTROPHICA- 
TION  IN  COASTAL  MARINE  MESOCOSMS. 

Rhode  Island  Univ.,  Narragansett.  Marine  Ecosys- 
tems Research  Lab. 

C.  Oviatt,  P.  Lane,  F.  French,  and  P.  Donaghay. 
Journal  of  Plankton  Research  JPLRD9,  Vol.   1 1 
No.  6,  p  1223-1244  November  1989.  10  fig,  5  tab] 
43  ref.  EPA  Cooperative  Agreement  810265  and 
NOAA  Grants  83-ABD-00O08  and  81-RAC-00152. 

Descriptors:  'Eutrophication,  *Phytoplankton, 
•Marine    algae,    Nutrients,    Diatoms,    Dinoflagel- 


lates,  Flagellates,  Monads,  Protozoa,  Species  di- 
versity, Size,  Abundance. 

In  a  mesocosm  nutrient  enrichment  experiment  the 
species  (or  categories)  and  abundances  of  diatoms, 
dinoflagellates,  flagellates,  monads  and  ciliates 
were  identified  and  counted  over  a  16-month 
period.  Diatoms  and  ciliates  increased  with  in- 
creasing nutrient  treatment  while  monads  and  flag- 
ellates, <  10  microm  in  size,  did  not.  However,  in 
the  field,  diatoms  sometimes  appeared  to  decrease 
while  small  phytoplankton  <  10  microm  appeared 
to  increase  under  eutrophic  conditions.  In  the  ex- 
periment, in  some  instances,  grazing  controlled 
abundances  to  low  levels  in  nutrient-enriched 
treatments.  Self-shading  by  phytoplankton  limited 
upper  levels  of  abundance  when  nutrients  were 
excessive.  While  nuisance  species  were  occasional- 
ly present  in  various  nutrient  treatments,  the  inten- 
sity and  frequency  of  their  presence  did  not  tend  to 
increase  with  nutrient  treatment.  Generally  species 
(or  categories)  did  not  appear  to  change  with 
nutrient  treatment,  and  no  differences  in  species 
due  to  eutrophication  were  detected.  (Author's 
abstract) 
W90-03534 


PHYTOPLANKTON  STUDIES  IN  THE 
FJORDS  OF  WEST  SPITZBERGEN:  PHYSICAL 
ENVIRONMENT  AND  PRODUCTION  IN 
SPRING  AND  SUMMER. 

Tromsoe  Univ.  (Norway).  Inst,  of  Fisheries. 

H.  C.  Eilertsen,  J.  P.  Taasen,  and  J.  M.  Weslawski. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  1 1 

No.  6,  p  1245-1260,  November  1989.  6  fig,  7  tab,  36 

ref. 

Descriptors:  'Norway,  'Phytoplankton,  'Fjords, 
Primary  productivity,  Seasonal  variation,  Species 
diversity,  Chemical  analysis,  Chlorophyll  a. 

The  phytoplankton  in  the  fjords  of  West  Spitzber- 
gen  was  investigated  from  1978  to  1985.  Sub-sur- 
face vertical  attenuation  was  calculated  on  basis  of 
measurements  of  scalar  irradiance  down  to  50  m. 
Nitrate,  orthophosphate,  silicate,  and  chlorophyll  a 
were  analyzed,  and  carbon  assimilation  experi- 
ments were  conducted  using  CI 4.  Culture  experi- 
ments with  11  arctic  phytoplankton  species 
showed  that  all  species  had  significantly  increased 
growth  rates  at  increased  daylengths.  Carbon  as- 
similation measurements  from  Smeerenburgfjorden 
showed  that  carbon  uptake  during  the  night 
amounted  to  50%  of  uptake  during  the  day.  Meas- 
urements from  the  Atlantic  Barents  Sea  south  to 
Spitzbergen  has  shown  that  uptake  during  the 
night  increases  the  critical  depth  compared  to 
areas  further  south.  The  spring  bloom  lasted  longer 
than  at  the  Norwegian  coast:  from  mid  March  to 
early  June.  There  is  no  delay  in  the  onset  of  the 
spring  bloom  in  Spitzerbergen  fjords  relative  to 
fjords  of  northern  Norway.  This  is  probably  relat- 
ed to  the  rapid  daylength  increase  at  high  latitudes. 
The  phytoplankton  species  composition  during 
spring  was  comparable  to  that  along  the  coast  of 
northern  Norway.  Annual  primary  production  in 
the  investigated  area  was  calculated  to  be  50  g  C/ 
sq  m/year.  (Author's  abstract) 
W90-03535 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3C.  Use  Of  Water  Of  Impaired 
Quality 


EFFECTS  OF  THE  APPLICATION  OF 
WASTEWATER  FROM  OLIVE  PROCESSING 
ON  SOIL  NITROGEN  TRANSFORMATION. 

Estacion     Experimental     del     Zaidin,     Granada 

(Spain).  Dept.  de  Quimica  Agricola. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-02834 


MULCH  AND  IRRIGATION  PLACEMENT  EF- 
FECTS OF  SOIL  CHEMISTRY  PROPERTIES 


AND  RABBITEYE  BLUEBERRY  PLAN  IS  IR- 
RIGATED  WITH  SODIC  WA  I  EH 

Agricultural     Research     and     Extension     Center 

Overton,  TX. 

K.  D.  Patten,  E.  W.  Neuendorff,  A.  T.  Leonard 

and  V.  A.  Haby 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  113,  No.  1,  p  4-8,  Jan  1988 

5  tab,  26  ref. 

Descriptors:  'Irrigation  effects,  'Soil  chemistry, 
•Berry  crops,  'Sodic  water,  'Irrigation  design, 
•Drip  irrigation,  'Spray  irrigation,  'Mulching, 
'Salinity,  'Impaired  water  use,  Sodium  com- 
pounds, Acidic  soils,  Crop  production. 

Irrigation  of  rabbiteye  blueberries  in  the  southern- 
central  acid  soil  regions  of  the  United  States  is 
essential  for  plant  establishment  due  to  variable 
distribution  of  rainfall.  One  frequently  available 
source  of  irrigation  water  in  adequate  quantities  is 
deep  wells,  which  contain  high  leveis  of  Na  and 
HC03.  Reduced  plant  growth  and  nutritional  im- 
balances in  blueberries  result  from  irrigation  with 
this  water  of  marginal  quality.  Tifblue'  rabbiteye 
blueberry  (Vaccinium  ashei  Reade)  plants  were 
grown  for  3  years  under  a  sodic  irrigation  regimen. 
Mulched  and  non-mulched  plants  were  irrigated 
by  one  of  three  methods:  one  drip  emitter  at  the 
base  of  the  plant,  two  drip  emitters  on  either  side 
of  the  plant,  or  low-volume  spray  emitter  (LVSE). 
There  was  a  mulch  x  irrigation  treatment  interac- 
tion. Mulch  increased  the  growth  of  drip-irrigated 
plants  but  not  LVSE-irrigated  plants.  Salt-induced 
leaf  chlorosis  and  necrosis  was  only  evident  on 
plants  with  no  mulch  and  irrigated  with  two  emit- 
ters. Under  mulched  soil,  K,  Na,  Mg,  CI,  electrical 
conductivity  (EC  sub  e),  and  Na  adsorption  ratio 
(SAR)  levels  were  several  times  lower  and  uniform 
throughout  the  soil  profile  compared  to  the  non- 
mulched  treatments.  Maximum  root-zone  salinity 
was  3.7  dS/m  for  two  emitters  without  mulch  and 
a  minimum  of  0.5  dS/m  for  one  emitter  with 
mulch.  Several  factors  may  account  for  the  benefi- 
cial effect  of  mulch  on  blueberry  plant  growth 
observed  in  this  experiment.  Mulch  increased  the 
spread  of  the  wetting  front  from  drip  emitters.  This 
increase  was  especially  important  for  the  two  emit- 
ter per  plant  treatment.  Without  mulch,  the  wet- 
ting front  pattern  from  two  emitters  was  not  wide 
enough  to  allow  sufficient  water  to  reach  young 
plants.  It  appears  that  marginal  quality  water  can 
be  used  successfully  on  rabbiteye  blueberries  if  the 
soil  matric  potential  at  the  root  zone  is  maintained 
between  10  and  20  kPa,  and  EC  sub  e  at  the  root 
zone  is  kept  below  1.5  dS/m.  (Author's  abstract) 
W90-03229 


IRRIGATION  WATER  QUALITY. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

B.  B.  Ross. 

Grounds  Maintenance,  Vol.  23,  No.  8,  p  74-78 
August  1988. 

Descriptors:  'Soil  water,  'Water  quality, 
'Drought  effects,  'Drought,  'Irrigation  water, 
'Irrigation  effects,  'Soil  physical  properties,  'Soil 
porosity,  Sodium,  Boron,  Chlorides,  Clays,  Im- 
paired water  use,  Bicarbonates,  Lime,  Drainage, 
Calcium,  Magnesium,  Gypsum,  Soil  chemistry. 

During  an  extended  drought,  potential  water  qual- 
ity problems  may  surface.  Water  quality  problems 
that  affect  irrigation  equipment  operation  usually 
result  from  particulate  matter,  such  as  sand,  silt  and 
organic  material.  Plants  may  be  affected  by  dis- 
solved salts,  such  as  boron  and  chloride,  that  may 
be  present  in  concentrations  high  enough  to  result 
in  direct  plant  toxicity.  High  concentrations  of 
sodium  may  result  in  its  adsorption  by  the  clay 
particles  in  the  soil.  The  clay  then  disperses,  clog- 
ging soil  pores  and  reducing  permeability.  Water 
that  is  high  in  bicarbonate  may  aggravate  the 
sodium  problem,  causing  the  calcium  and  magnesi- 
um to  precipitate  out  as  lime  and  increasing  the 
effective  sodium  percentage  of  the  water.  Ade- 
quate internal  drainage  is  most  important  when 
dealing  with  poor  quality  irrigation  water.  Ade- 
quate subsurface  drainage  is  needed  as  well.  An- 
other approach  to  a  single  insufficient  supply  of 
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good-quality  water  is  to  blend  two  or  more  sources 
of  varying  quality.  If  it  comes  down  to  reclaiming 
sodic  soils,  leaching  alone  may  not  remove  sodium 
from  the  root  zone.  It  may  be  necessary  for  you  to 
apply  gypsum  to  the  soil  to  release  the  sodium 
from  soil  particles.  Follow  the  gypsum  application 
by  intense  leaching,  either  by  irrigation  or  rainfall, 
to  flush  sodium  from  the  root  zone.  (Mertz-PTT) 
W9O03273 


IRRIGATION  METHOD  AND  WATER  QUAL- 
ITY EFFECT  ON  PEANUT  YIELD  AND 
GRADE. 

Agricultural  Research  Service,  Suffolk,  VA. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-03276 


SALINITY  EFFECTS  ON  RYE  GRAIN  YIELD, 
QUALITY,  VEGETATIVE  GROWTH,  AND 
EMERGENCE. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

L.  E.  Francois,  T.  J.  Donovan,  K.  Lorenz,  and  E. 
V.  Maas. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 
707-712,  Sep/Oct  1989.  2  fig,  4  tab,  20  ref. 

Descriptors:  *Saline  soils,  *Crop  yield,  *Plant 
growth,  •Impaired  water  use,  'Grain  crops,  'Irri- 
gation effects,  'Saline  water,  'Salt  tolerance, 
•Rye,  Arid  lands,  Silt,  Clays,  Irrigation  water. 

Although  current  rye  (Secale  cereale  L.)  grain 
production  is  concentrated  mainly  in  the  northern 
half  of  the  USA  and  Canada,  some  rye  grain  is 
grown  in  the  arid  southwest.  Soils  in  this  area  are, 
or  have  the  potential  to  become,  highly  saline  from 
the  application  of  saline  irrigation  water.  Since 
there  is  nearly  a  complete  lack  of  information 
about  the  response  of  rye  grown  under  saline  con- 
ditions, a  2-yr  field  plot  study  was  conducted.  Six 
salinity  treatments  were  imposed  on  a  Holtville 
silty  clay  by  irrigating  with  Colorado  River  water 
artificially  salinized  with  NaCl  and  CaC12  (1:1  by 
weight).  Electrical  conductivities  of  the  irrigation 
waters  were  1.1,  4.0,  8.0,  12.1,  16.0,  and  20.1  dS/m 
the  first  year,  and  1.1,  3.9,  7.5,  11.6,  15.6,  and  19.8 
dS/m  the  second  year.  Grain  yield  and  vegetative 
growth  were  measured.  Relative  grain  yield  of  two 
culti vars.  Maton  and  Bonel,  was  unaffected  up  to  a 
soil  salinity  of  11.4  dS/m.  Each  unit  increase  in 
salinity  above  11.4  dS/m  reduced  yield  by  10.8%. 
These  results  place  rye  in  the  salt-tolerant  catego- 
ry. Yield  reduction  was  attributed  primarily  to 
reduced  spike  weight  and  individual  seed  weight 
rather  than  spike  number.  Bread  quality  decreased 
slightly  with  increasing  levels  of  salinity.  Straw 
yield  was  more  sensitive  to  salinity  than  was  grain 
yield.  Plant  emergence  was  determined  in  green- 
house sand  cultures.  Both  cultivars  were  slightly 
less  tolerant  during  plant  emergence  than  during 
subsequent  stages  of  growth.  (Author's  abstract) 
W90-03280 


SALINE  HtRIGATION  REGIME  FOR  IM- 
PROVING TOMATO  FRUIT  QUALITY  WITH- 
OUT REDUCING  YIELD. 

Ben-Gurion    Univ.     of    the    Negev,     Beersheba 

(Israel).  Boyko  Inst,  for  Agriculture  and  Applied 

Biology. 

Y.  Mizrabi,  E.  Taleisnik,  V.  Kagan-Zur,  Y.  Zohar, 

and  R.  Offenbach. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  113,  No.  2,  p  202-205,  Mar 

1988.  6  tab,  Href. 

Descriptors:  'Impaired  water  use,  'Irrigation  prac- 
tices, 'Drip  irrigation,  'Crop  yield,  'Tomatoes, 
•Saline  water,  *Seawater,  Market  value,  Green- 
houses, Sand,  Flavor,  Color,  Fruit  size. 

Tomato  (Lycopersicon  esculentum  Mill  'FC111') 
plants  were  drip  irrigated  with  two  different  con- 
centrations of  diluted  seawater  (3  or  6  dS/m)  ap- 
plied at  appearance  of  the  first  true  leaf  (early)  or 
at  first  breaker  fruit  (late)  stages  of  plant  develop- 
ment. In  general,  salinity  improved  flavor  and  in- 
creased percent  total  soluble  solids  and  sugar  con- 
centration. It  also  reduced  color  flaws,  thus  im- 
proving the  overall  quality  of  fruit.  Shelf  life  was 


not  affected  by  saline  treatments,  whereas  the  yield 
and  fruit  size  were  generally  lower  than  those  of 
fruit  from  the  control  treatment.  The  most  impor- 
tant findings  were  that  the  overall  yield  of  plants 
irrigated  with  the  low  concentration  of  saline 
water  at  the  late  stage  of  development  was  not 
significantly  different  from  that  of  control  plants; 
export  quality  yield  was  the  same,  while  fruit  qual- 
ity was  still  significantly  better  than  that  of  the 
control.  The  use  of  saline  water  for  quality  im- 
provement of  tomato  fruit  grown  on  sand  dunes 
under  glasshouse  conditions  is  thus  feasible.  (Au- 
thor's abstract) 
W90-O3317 


NUTRITION  AND  YIELD  OF  YOUNG  APPLE 
TREES  IRRIGATED  WITH  MUNICIPAL 
WASTE  WATER. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-03364 


USE  OF  SEWAGE  SLUDGE  AS  SOIL  AMEND- 
MENT: EFFECT  ON  YIELD  OF  FORAGE  AND 
SODL  CHEMICAL  PROPERTIES. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Agronomy 

and  Soils. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-03547 
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EFFECTS  OF  IHRIGATED  AGRICULTURE  ON 
GROUNDWATER  QUALITY  IN  CORN  BELT 
AND  LAKE  STATES. 

Fuller,  Mossbarger,  Scott  and  May,  Lexington, 

KY. 

W.  A.  Mossbarger,  and  R.  W.  Yost. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   115,  No.  5,  p  773-790, 

October  1989.  13  fig,  2  tab,  13  ref. 

Descriptors:  *Water  pollution  sources,  •Ground- 
water pollution,  'Water  quality,  'Wisconsin,  'Ag- 
ricultural hydrology,  'Groundwater  quality,  'Irri- 
gation effects,  'Agricultural  chemicals,  Sand,  Soil 
moisture  retention,  Domestic  water,  Rural  areas, 
Climates,  Topography,  Geology,  Geohydrology, 
Soil  types,  Agriculture,  Cropland,  Crop  yield,  Hy- 
draulic conductivity,  Nitrates,  Pesticides,  Case 
studies,  Corn  Belt,  Aldicarb. 

Only  recently  has  attention  been  focused  on  the 
possible  impacts  of  agricultural  irrigation  on 
groundwater  quality.  This  is  of  particular  concern 
because  groundwater  is  the  predominant  source  of 
domestic  water  in  most  rural  areas.  The  impact  of 
irrigation  on  groundwater  quality  is  influenced  by 
climate,  topography,  geology,  soils,  geohydrology, 
crops,  and  agricultural  practices.  Since  the  early 
1950s,  the  irrigated  crop  acreage  in  the  Corn  Belt 
and  Lake  States  has  increased  markedly.  Irrigation 
in  these  regions  is  concentrated  in  areas  underlain 
by  sandy  soils  with  low  moisture-holding  capac- 
ities, where  supplemental  moisture  and  relatively 
heavy  applications  of  agrichemicals  are  needed  to 
achieve  economically  viable  crop  yields.  Due  to 
the  high  hydraulic  conductivities  and  low  attenu- 
ation capacities  of  sandy  soils,  shallow  aquifers 
underlying  these  areas  are  particularly  susceptible 
to  contamination  with  nitrates  and  stable,  soluble 
pesticides.  Present  and  potential  problems  associat- 
ed with  irrigation  in  these  states  are  illustrated  by 
available  case  studies  of  aldicarb  and  nitrate  con- 
tamination in  the  Central  Sand  Plain  of  Wisconsin. 
(Author's  abstract) 
W90-02569 
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IRRIGATED    AGRICULTURE    AND    WATER 
QUALITY  IN  SOUTH. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02570 


IRRIGATED    AGRICULTURE    AND    WATER 

QUALITY  IN  EAST. 

Delaware  Univ.,  Newark.   Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entrv  see  Field  5B. 

W90-02571 


IRRIGATION  IMPACT  ON  GROUNDWATER: 
MODEL  STUDY  IN  HUMID  REGION. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02572 


CENTER-PIVOT  END  GUN  IRRIGATION 
COST  ANALYSIS. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ag- 
ricultural Engineering. 
R.  J.  Edling. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  5,  p  853-861, 
October  1989.  4  fig,  2  tab,  1 1  ref. 

Descriptors:  'Cost  analysis,  *Irrigation  efficiency, 
'Irrigation  engineering,  'Sprinkler  irrigation, 
'Water  conveyance,  Conveyance  structures, 
Water  distribution,  Agricultural  engineering, 
Sprinklers,  Energy  loss,  Water  pressure,  Water 
delivery,  Head  loss,  Flow  regulators. 

Center-pivot  system  laterals  with  end  part-circle 
large  volume  sprinklers  are  commonly  used  in 
irrigational  systems.  These  sprinklers  operate  as 
the  lateral  passes  through  the  corners  of  square 
fields.  An  analysis  was  performed  to  quantify  the 
energy  required  to  deliver  pressure  head  for  the 
area  irrigated  by  an  end  gun.  The  energy  actually 
used  to  apply  water  to  the  corner  while  the  end 
gun  was  on  and  the  extra  energy  used  while  the 
end  gun  was  off  were  estimated.  With  the  end  gun 
off  there  is  increased  application  of  water  under 
the  lateral.  Energy  use  associated  with  this  in- 
creased application  was  estimated.  The  pressure 
head  cost  ratio  (with  end  gun/without  end  gun) 
was  in  direct  proportion  to  the  capacity  ratio  (end 
gun/total  system).  The  values  ranged  from  a  cost 
ratio  of  1.73  for  a  capacity  ratio  of  0.05  to  3.69  for 
a  capacity  ratio  of  0.20.  Speed  modification  and 
flow-pressure  regulation  with  the  end  gun  off  were 
also  considered.  Energy  reduction  was  not  signifi- 
cant for  these  modifications.  (Author's  abstract) 
W90-02574 


OPTIMAL  SCHEDULING  OF  IRRIGATION 
MACHINES.  I:  MODEL  DEVELOPMENT. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
I.  Broner,  and  J.  Lambert. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  5,  p  862-879, 
October  1989.  7  fig,  3  tab,  21  ref. 

Descriptors:  'Irrigation  programs,  'Irrigation 
scheduling,  'Model  studies,  'Farming,  'Computer 
models,  'Irrigation  efficiency,  *Agricultural  engi- 
neering, 'Scheduling,  Decision  making,  Water  dis- 
tribution, Irrigation  practices,  Humid  areas,  Crop 
yield,  Corn,  Growth  rates,  Simulation  analysis, 
Mathematical  models,  Optimization,  Fortran, 
Water  allocation,   Water  resources  development. 

Farmers  face  increasingly  complex  problems  of 
decision  making.  Irrigation  scheduling  is  the  deci- 
sion of  when  and  how  much  water  to  apply.  An 
irrigation  scheduling  model  for  a  center-pivot  irri- 
gation machine  was  developed  to  maximize  returns 
in  humid  areas.  A  corn  growth-simulation  and 
yield-simulation  model  was  incorporated  to  predict 
the  end-of-season  yield.  The  irrigation  decision 
process  for  an  irrigation  machine  was  defined  and 
formulated  mathematically  into  a  model  that  se- 
quentially optimizes  the  irrigation  schedule.  The 
problem  of  optimal  scheduling  of  an  irrigation 
machine  was  divided  into  a  single-field  problem 
and  a  multifield  problem.  Each  problem  was  for- 
mulated as  a  decision-tree  problem  and  was  solved 
using  tree  enumeration  techniques.  The  model  was 
coded  into  a  computer  program  written  in 
PASCAL   that   uses   the   corn   simulation   model 
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(written  in  FORTRAN)  as  a  subroutine.  The 
model  can  aid  in  making  the  daily  irrigation  deci- 
sion and  the  allocation  of  limited  water  resources 
when  irrigating  different  fields  under  the  same 
center-pivot  machine.  (Author's  abstract) 
W90-02575 


OPTIMAL  SCHEDULING  OF  IRRIGATION 
MACHINES.  II:  APPLICATIONS  AND  RE- 
SULTS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
I.  Broner,  and  J.  Lambert. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  5,  p  880-893, 
October  1989.  1  fig,  1 1  tab,  3  ref. 

Descriptors:  'Irrigation  programs,  'Irrigation 
scheduling,  'Model  studies,  'Farming,  'Irrigation 
efficiency,  'Agricultural  engineering,  'Scheduling, 
Decision  making,  Water  distribution,  Irrigation 
practices,  Humid  areas,  Arid-zone  hydrology, 
Field  tests,  Crop  yield,  Corn,  Rainfall,  Simulation 
analysis,  Mathematical  models,  Optimization,  Case 
studies,  Water  allocation,  Water  resources  devel- 
opment. 

Scheduling  of  irrigation  machines  in  humid  areas  is 
considerably  more  complicated  than  scheduling  of 
solid-set  systems  or  scheduling  irrigations  in  arid 
areas.  Consideration  should  be  given  to  the  time  it 
takes  to  complete  a  full  irrigation  cycle,  to  avoid 
water  stress  in  field  sectors,  as  well  as  to  probable 
rains  during  the  scheduling  period,  to  avoid  over- 
watering.  A  short-range  irrigation-scheduling 
model  for  center-pivot  machines  sequentially  opti- 
mizes the  irrigation  schedule  to  maximize  net 
return  from  a  center-pivot  irrigation  machine.  Ap- 
plication of  the  model  was  done  by  using  field 
experiments  conducted  in  previous  years  and  by 
conducting  an  initial  field  experiment.  After-the- 
fact  simulation  of  the  irrigation-decision  process 
using  the  optimal  model  was  done  for  the  field 
experiments  conducted  in  previous  years,  and  the 
results  were  compared  with  the  actual  field  results. 
In  the  field  experiment,  the  optimal  scheduling 
model  was  compared  with  a  conventional  irriga- 
tion-scheduling method.  The  net  return  from  corn 
under  a  simulated  center-pivot  system  was  in- 
creased by  7.8%  over  the  conventional  scheduling 
method  and  10.1%  over  no  irrigation.  It  was  con- 
cluded that  the  model  can  aid  the  daily  irrigation 
decision  and  the  allocation  of  limited  water  sup- 
plies among  competing  crops  under  the  same  irri- 
gation machine.  (Author's  abstract) 
W90-02576 


INFLUENCE  OF  PLASTIC  MULCH  AND  TYPE 
AND  FREQUENCY  OF  IRRIGATION  ON 
GROWTH  AND  YIELD  OF  BELL  PEPPER. 

Long  Island  Horticultural  Research  Lab.,  River- 
head,  NY.  Dept.  of  Vegetable  Crops. 
J.  E.  VanDerwerken,  and  D.  Wilcox-Lee. 
Hortscience  HJHSAR,  Vol.  23,  No.  6,  p  985-988, 
Dec  1988.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Irrigation,  'Irrigation  practices,  'Ir- 
rigation efficiency,  'Mulching,  'Crop  yield, 
Pepper  plants,  Plastic  mulch,  Trickle  irrigation, 
Sprinkler  irrigation. 

A  field  study  was  designed  to  evaluate  the  effects 
of  various  irrigation  methods,  raised  beds,  and 
plastic  mulch  on  yield  and  fruit  quality  of  bell 
pepper  (Capsicum  annuum  L.).  Irrigation  was 
scheduled  on  the  basis  of  soil  matric  potential  and 
monitored  by  Hg  manometer  tensiometers  and  soil 
moisture  blocks.  Trickle-irrigated  plots  were  wa- 
tered at  soil  matric  potentials  of  -0.025  and  -0.075 
MPa,  and  sprinkled  plots  at  -0.075  MPa.  The  com- 
bination of  black  polyethylene  mulch  and  irriga- 
tion produced  maximum  yields,  but  frequency  of 
irrigation  had  little  effect  on  yield  when  peppers 
were  mulched.  High  frequency  trickle  irrigation 
(irrigated  15  x)  and  trickle  irrigation  of  a  lesser 
frequency  (irrigated  5  x)  resulted  in  similar  yields 
when  peppers  were  mulched.  The  use  of  mulch 
without  irrigation  had  a  large  effect  on  yield: 
yields  from  plots  that  were  mulched  but  not  irri- 
gated were  similar  to  yields  from  plots  that  were 
sprinkler-irrigated  but  not  mulched.  The  percent- 


age of  marketable  fruit  was  substantially  reduced 
in  the  absence  of  irrigation  or  mulch  because  of  the 
high  incidence  of  both  solar  injury  and  blossom- 
end  rot.  (Author's  abstract) 
W90-02740 


WATER  MANAGEMENT  DURING  TALL 
FESCUE  ESTABLISHMENT. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Horti- 
culture. 

J.  D.  Fry,  and  J.  D.  Butler. 

Hortscience  HJHSAR,  Vol.  24,  No.  1,  p  79-81, 
Feb  1989.  2  tab,  7  ref. 

Descriptors:  'Irrigation,  'Irrigation  efficiency,  'Ir- 
rigation requirements,  Soil  moisture  retention,  Tall 
fescue,  Germination,  Hydrophilic  polymers,  Lysi- 
meters. 

Field  and  greenhouse  studies  were  conducted  to 
determine  effects  of  deficit  irrigation  and  pre-plant 
soil  incorporation  of  a  hydrophilic  polymer  on  the 
establishment  of  'Rebel'  tall  fescue.  In  the  field, 
lysimeters  containing  a  sandy  clay  loam  soil  were 
seeded  with  tall  fescue  and  irrigated  with  equiva- 
lents of  50%  or  100%  of  the  potential  evapotran- 
spiration  (ETp)  (i.e.,  water  used  when  soil  mois- 
ture is  not  limiting)  of  a  mature  turf.  The  low 
irrigation  level  resulted  in  poor  germination  and 
stand  establishment.  Pre-plant  incorporation  of  a 
hydrophilic  polymer  (98  kg/ha)  was  ineffective  in 
enhancing  seedling  survival  under  dry  soil  condi- 
tions. Greenhouse  studies  evaluating  higher  levels 
of  polymer  application  on  tall  fescue  establishment 
during  drought  revealed  that  the  polymer  did  not 
reduce  plant  stress  until  occupying  at  least  1.0%  of 
the  soil  volume  to  a  depth  of  12.5  cm.  Excessive 
polymer  amounts  would  be  required  to  achieve 
this  proportion  in  the  field.  (Author's  abstract) 
W90-02742 


SCHEDULING  IRRIGATIONS  FOR  CUCUM- 
BERS. 

Colorado  State  Univ.,  Fort  Collins. 
J.  E.  Ellis,  G.  Kruse,  and  A.  E.  McSay. 
Hortscience  HJHSAR,  Vol  24,  No.  3,  p  448-452, 
June  1989.  2  fig,  4  tab,  7  ref. 

Descriptors:  'Irrigation,  'Irrigation  efficiency, 
'Crop  production,  Cucumbers,  Schedules,  Effi- 
ciency. 

Cucumber  (Cucumis  sativus  L.)  irrigation  schedul- 
ing was  studied  for  4  years  from  1983-1986.  Ten- 
siometers were  used  during  the  first  year  to  deter- 
mine when  to  irrigate,  and  the  USDA  irrigation 
scheduling  program  was  used  to  determine  the 
amount  of  water  to  apply.  The  data  from  the  first 
year's  study  indicated  that  the  plants  had  not  been 
stressed;  therefore,  the  following  year,  estimates  of 
the  available  water  depletion  were  made  with  the 
USDA  irrigation  scheduling  program,  with  tensio- 
meters used  only  for  comparison.  After  4  years  of 
study,  it  was  concluded  that  the  best  combination 
for  high  yield,  best  water  use  efficiency,  and  fewest 
number  of  irrigations  was  obtained  if  cucumbers 
were  irrigated  when  the  original  scheduling  pro- 
gram determined  that  40%  of  the  available  water 
was  depleted,  and  applying  only  70%  of  the  water 
that  the  program  indicated  was  required.  This  indi- 
cated that  the  program  was  overestimating  the  rate 
at  which  water  was  being  depleted.  Therefore,  as  a 
final  step,  a  revised  set  of  cucumber  coefficients 
that  approximated  daily  evapotranspiration  (ET) 
more  closely  was  determined.  When  using  the 
revised  coefficients,  cucumbers  should  receive  the 
exact  amount  of  water  called  for  by  the  irrigation 
program.  (Author's  abstract) 
W90-02744 


SOIL  WATER  CONSERVATION  UNDER 
ZERO-AND  CONVENTIONAL  TILLAGE  SYS- 
TEMS ON  THE  CANADIAN  PRAIRIES. 

Saskatchewan    Univ.,    Saskatoon.    Saskatchewan 

Inst,  of  Pedology. 

M.  C.  Grevers,  J.  A.  Kirkland,  E.  De  Jong,  and  D. 

A.  Rennie. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  8,  No.  1- 

4,  p  265-276,  Nov  1986.  4  fig,  4  tab,  8  ref. 


Descriptors:  'Agricultural  hydrology,  'Soil  water, 
•Water  conservation,  'Cultivation,  Canada,  Nitro- 
gen, Soil  water  balance,  Crop  yield,  Tillage. 

The  soil  water  balance  under  different  tillage  sys- 
tems and  the  effect  of  spring  nitrogen  and  water 
levels  on  crop  yields  in  the  Canadian  Prairies  was 
investigated.  Results  from  12  site-years  indicate 
that  soil  water  recharge  during  the  autumn  to 
seeding  period  was  greater  under  zero  tillage  than 
under  conventional  tillage,  probably  due  to  re- 
duced soil  water  evaporation  during  the  period 
from  snow-melt  to  seeding.  Water  use  efficiency 
was  49.7  kg/ha  wheat  per  cm  water  under  conven- 
tional tillage.  Under  zero  tillage,  water  use  efficien- 
cies varied  with  soil  texture,  ranging  from  53.7  to 
186  kg/ha  wheat  per  cm  water  for  loam  and  heavy 
clay,  respectively.  Wheat  yield  was  well  correlated 
with  both  available  nitrogen  and  water  content  in 
spring.  Nitrogen  was  more  limiting  under  zero 
tillage  than  under  conventional  tillage.  The  crop 
response  to  available  nitrogen  was  two  times  great- 
er under  zero  tillage  compared  with  conventional 
tillage.  Soil  water  was  more  limiting  under  con- 
ventional tillage  than  under  zero  tillage.  The  crop 
response  to  soil  moisture  content  was  four  times 
greater  under  conventional  tillage  compared  with 
zero  tillage.  Soil  water  depletion  during  the  grow- 
ing season  essentially  followed  the  same  pattern 
under  both  tillage  systems.  (Author's  abstract) 
W90-02774 


TJXLAGE    AND    RAINFALL    EFFECTS    ON 
RANDOM  ROUGHNESS:  A  REVffiW. 

Agricultural  Research  Service,   Big  Spring,  TX. 
T.  M.  Zobeck,  and  C.  A.  Onstad. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  9,  No.  1, 
p  1-20,  Jan  1987.  9  tab,  70  ref. 

Descriptors:  'Soil  erosion,  'Cultivation,  'Soil  sur- 
faces, Tillage,  Soil  texture,  Model  studies,  Rainfall. 

Soil  microrelief,  or  roughness,  as  a  result  of  tillage 
can  have  considerable  impact  on  the  rate  and 
amount  of  wind  and  water  erosion.  This  study  is  a 
review  and  analysis  of  previous  studies  dealing 
with  factors  associated  with  the  formation  of  till- 
age-induced random  (non-oriented)  roughness  of 
the  soil  surface.  Soil  roughness  has  long  been  meas- 
ured with  microrelief  meters  where  individual  ele- 
vations of  the  soil  surface  are  measured  at  points. 
Such  meters  have  been  labor  intensive,  but  ad- 
vances in  electronics  and  sensing  have  minimized 
that  problem.  Random  roughness  (RR)  has  been 
defined  as  the  standard  error  of  individual  eleva- 
tions after  oriented  roughness  has  been  removed. 
In  addition  to  being  a  function  of  the  soil  and  its 
properties,  RR  is  affected  by  tillage  and  rainfall.  A 
model  predicting  changes  in  random  roughness 
with  changes  in  tillage  and  rainfall  amount  is  pro- 
posed. Random  roughness  varied  from  5.0  cm  for  a 
large  offset  disk  operation  to  0.7  cm  for  no-till 
systems  and  decreased  exponentially  with  increas- 
ing rainfall.  The  proposed  model  will  make  a  sig- 
nificant contribution  to  new  models,  currently 
under  development,  to  predict  the  effects  of  wind 
and  water  erosion  on  soil  movement.  (Author's 
abstract) 
W90-02775 


FALLOW  METHOD  INFLUENCES  ON  SOIX 
WATER  AND  PRECIPITATION  STORAGE  EF- 
FICIENCY. 

Agricultural     Research     Service,     Sidney,     MT. 
Northern  Plains  Soil  and  Water  Research  Center. 
D.  L.  Tanaka,  and  J.  K.  Aase. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  9,  No.  4, 
p  307-316,  Jul  1987.  1  fig,  8  tab,  16  ref. 

Descriptors:  'Cultivation,  'Soil  water,  'Mulches, 
Fallowing,  Rainfall,  Water  storage,  Seasonal  varia- 
tion, Water  depth,  Wheat. 

Summer  fallowing  is  practiced  in  the  Great  Plains 
of  the  U.S.A.  in  order  to  store  soil  water,  control 
weeds,  make  nutrients  available  and  stabilize  crop 
yields.  Soil  water  storage  and  precipitation  storage 
efficiencies  on  chemical  and  stubble-mulch  fallow 
plots  were  compared  for  three  14-month  fallow 
periods  for  a  winter- wheat-fallow  rotation  (Triti- 
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cum  aestivum  L.)  and  three  21 -month  fallow  peri- 
ods for  a  winter-wheat-fallow  rotation  in  the 
northern  Great  Plains  to  determine  during  which 
seasonal  segment  the  fallow  method  might  influ- 
ence soil  water  storage.  The  experiment  was  con- 
ducted on  a  glacial  till  Williams  loam  (fine-loamy 
mixed,  Typic  Argiboroll)  from  July  1981  to  April 
1985.  Soil  water  contents  to  a  depth  of  1.70  m  were 
measured,  using  the  neutron  scatter  technique,  for 
seasonal  segments  during  the  fallow  period.  Soil 
water  storage  was  similar  from  harvest  to  spring 
on  chemical  and  stubble-mulch  fallow  plots.  The 
over-winter  to  spring  segment  resulted  in  the  most 
consistent  precipitation  storage  efficiencies  (33.3- 
71.1%).  Soil  water  storage  differences  as  a  result  of 
a  fallow  method  are  most  likely  to  occur  during 
summer  fallow  for  14-month  winter-wheat-fallow 
rotations  and  during  the  second  overwinter  for  21- 
month  spring-wheat-fallow  rotations.  Soil  water 
storage  for  the  entire  fallow  period  was  greater  on 
chemical  fallow  than  on  stubble-mulch  fallow  in 
two  out  of  three  14-month  winter-wheat  fallow 
periods  and  in  one  out  of  three  21 -month  spring- 
wheat  fallow  periods.  (Author's  abstract) 
W90-02778 


IRRIGATION  EFFECTS  ON  WATER  USE,  AND 
PRODUCTION  OF  TAP  ROOTS  AND  STARCH 
OF  BUFFALO  GOURD. 

Maricopa  Agricultural  Center,  AZ.  Dept.  of  Plant 

Science. 

J.  M.  Nelson,  J.  C.  Scheerens,  D.  A.  Bucks,  and  J. 

W.  Berry. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  3,  p 

439-442,  May /June  1989.  2  fig,  4  tab,  17  ref. 

Descriptors:  *Water  use,  *Irrigation  effects,  ♦Irri- 
gation efficiency,  *Plant  growth,  *Semiarid  lands, 
Available  water,  Water  use  efficiency,  Agronomy, 
Crop  production,  Consumptive  use,  Water  stress. 

The  buffalo  gourd  (Cucurbita  foetidissima  HBK)  is 
a  possible  new  root  starch  crop  for  semiarid  re- 
gions. Information  on  water  use  relationships  of 
this  species  is  needed  to  determine  its  suitability  for 
arid  lands  agriculture.  The  objective  of  this  study 
was  to  assess  the  influence  of  water  management 
on  buffalo  gourd  tap  root  production  and  water 
use.  Five  irrigation  levels  were  evaluated  for  an 
annual  buffalo  gourd  crop  in  1985  and  1986  at  a 
360-m  elevation  field  site  on  Casa  Grande  sandy 
loam  (fine-loamy,  mixed,  hyperthermic  Typic  Na- 
trargid)  using  plant  populations  of  400,000  to 
450,000  plants/hectare.  Irrigating  at  50%  available 
soil  water  (ASW)  content  (1-1)  gave  higher  fresh 
tap  root  yields  than  irrigating  at  75%  ASW  (1-2) 
(27.8  vs.  24.1  Mg/ha)  in  1985  with  identical  starch 
yields.  In  1986  the  1-2  treatment  was  higher  that 
the  1-1  treatment  in  starch  yield  (3.1  vs.  2.1  Mg/ha) 
and  tap  root  starch  concentration  (47.5  vs.  38.1%). 
Vines  of  water  stressed  plants  (1-2)  grew  rapidly 
when  irrigated.  Consumptive  water  use  was  649 
and  487  mm  in  1-1  and  1-2,  respectively.  Peak 
consumptive  use  rates  were  <6.5mm/day.  As 
much  as  48%  of  seasonal  water  use  was  from  the  0 
to  0.4  m  depth.  Water  was  extracted  to  a  depth  of 
2.6  m.  The  1-2  treatment  had  the  highest  water-use 
efficiency  (WUE),  4.9  kg/cu  m,  for  fresh  root 
production.  The  WUE  for  starch  production  was 
higher  for  the  1-2  treatment  (0.62  kg/cu  m)  than 
the  1-1  treatment  (0.42  kg/cu  m).  Irrigation  sched- 
uling to  provide  moderate  stress  reduces  buffalo 
gourd  water  use  without  reducing  starch  yield, 
increasing  its  potential  as  a  semiarid  starch  crop. 
(Author's  abstract) 
W90-02829 


DETRIMENTAL  INTERACTION  OF  SUBSOIL 
ALUMINUM  AND  DROUGHT  STRESS  ON 
THE  LEAF  WATER  STATUS  OF  SOYBEAN. 

Wisconsin  Univ. -Madison.  Dept.  of  Agronomy. 
I.  L.  Goldman,  T  C.  Carter,  and  R.  P.  Patterson. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  3,  p 
461-463,  May/June  1989.  4  tab,  18  ref. 

Descriptors:  'Aluminum,  'Drought,  'Soybeans, 
•Subsoil,  'Water  stress,  Transpiration,  Leaves, 
Water  potentials. 

Drought  and  subsoil  Al  are  major  concerns  which 
face  soybean  producers  in  the  southeastern  USA. 


However,  the  interaction  of  these  two  factors  is 
not  clearly  understood.  A  study  was  designed  to 
characterize  the  combined  effect  of  these  two 
stress  factors  on  soybean  water  status.  A  green- 
house experiment  was  conducted,  with  two  levels 
of  subsoil  Al  saturation  (6  and  71%),  and  two 
levels  of  drought  stress  (watered  and  unwatered). 
A  split  plot  experimental  design  with  three  replica- 
tions was  employed.  Soil  treatments  were  applied 
via  a  soil  layering  technique  using  topsoil  of  a 
Goldsboro  sandy  loam  (fine-loamy,  siliceous,  ther- 
mic, Aquic  Paleudult).  The  top  layer  in  all  pots 
consisted  of  the  unamended  topsoil.  In  the  lower 
layer,  highly  contrasting  Al  stauration  levels  were 
obtained  by  amending  one  half  of  the  pots  with 
A12(S04)3.  Data  were  collected  during  a  14-d 
moisture  stress  treatment  imposed  at  podfilling 
(R3).  Traits  measured  were  leaf  water  potential, 
relative  water  content,  transpiration,  and  diffusive 
resistance.  A  detrimental  interaction  between  sub- 
soil Al  and  drought  was  observed  in  all  traits 
measured.  Plants  grown  in  the  presence  of  both 
stress  factors  had  lowered  levels  of  leaf  relative 
water  content  and  water  potential,  and  a  lower 
transpiration  rate  than  predicted  additively  by  in- 
dependent stress  factors.  In  general,  subsoil  Al  had 
much  greater  effects  on  leaf  water  status  in 
drought-stressed  soybean  plants  than  in  the  well- 
watered  plants.  These  results  suggest  that  hindered 
root  growth  in  highly  Al-saturated  subsoils  may 
have  limited  the  ability  of  the  plant  to  withstand 
drought.  Soybean  producers  in  regions  character- 
ized by  drought  and  subsoil  Al  should  consider  the 
incorporation  of  Al-tolerant  germplasm  into  man- 
agement systems.  Field  studies  including  water 
stress  as  a  variable  should  be  interpreted  with 
regard  to  this  innteraction,  if  soil  Al  is  present. 
(Author's  abstract) 
W90-02830 


WATER  USE  EFFICIENCY  AND  DRY 
MATTER  DISTRIBUTION  IN  NITROGEN- 
AND  WATER-STRESSED  WINTER  WHEAT. 

Agricultural    Research    Service,    Stoneville,    MS. 

Cotton  Physiology  and  Genetics  Research. 

J.  J.  Heitholt. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  3,  p 

464-469,  May/June  1989.  2  fig,  3  tab,  27  ref. 

Descriptors:  'Water  use  efficiency,  'Nitrogen, 
'Water  stress,  'Wheat,  Dry  matter,  Transpiration, 
Carbon  dioxide,  Root  development. 

Water  use  efficiency  (WUE)  and  the  distribution  of 
dry  matter  to  the  roots  in  wheat  (Triticum  aesti- 
vum L.)  are  potential  selection  criteria  for  improv- 
ing yield  under  water  stress.  The  objectives  of  this 
research  were  (1)  to  compare  methods  of  measur- 
ing WUE,  and  (ii)  to  determine  the  distribution  of 
dry  matter  between  shoots  and  roots  in  water-  and 
N-  stressed  wheat.  Winter  wheat  was  grown  in  a 
potting  mixture  for  6  wk  in  growth  chambers  with 
varying  levels  of  N  and  water.  Nitrogen  applied  to 
the  mixture  varied  from  10  to  100  mg  N  per  plant. 
Water  supply  was  maintained  at  15  to  35%  of  the 
mixture  water  holding  capacity  (stressed)  to  above 
50%  of  capacity  (well  watered).  Cumulative  tran- 
spiration, steady-state  C02  and  H20  exchange 
rates,  and  dry  matter  were  determined.  The  ratio 
of  the  steady  state  C02  exchange  rate  to  the  H20 
exchange  rates  was  1.97  and  4.24  mmol  C  per  mol 
H20  for  the  10  and  100  mg  N  treatments,  respec- 
tively. The  gas  exchange  WUE  values  tended  to  be 
higher  than  the  gravimetric  WUE  values,  but  the 
two  were  correlated  (r=  0.76).  Results  support  the 
hypothesis  that  gas  exchange  WUE  values  could 
provide  an  accurate  prediction  of  WUE  values 
obtained  from  gravimetric  analysis.  Shoot:root 
ratio  was  consistently  reduced  by  N  stress,  but  not 
by  water  stress.  The  results  support  previous  ob- 
servations that  optimal  leaf  N  concentration  pro- 
moted higher  WUE.  Mild  water  stress  did  not 
consistently  affect  WUE,  but  a  more  severe  water 
stress  consistently  decreased  WUE,  especially 
under  suboptimal  N  supply.  (Author's  abstract) 
W90-02831 


NUMERICAL  ASPECTS  OF  SIMULATION 
AND  OPTTMLZATION  MODELS  FOR  A  COM- 
PLEX WATER  RESOURCES  SYSTEM  CON- 
TROL. 
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Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

M.  Baosic,  and  B.  Djordjevic. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

393-398,  7  fig,  3  ref. 

Descriptors:  'Irrigation  design,  'Model  studies, 
'Hydrologic  models,  'Simulation,  'Optimization, 
'Water  resources  management,  Mathematical 
models,  Computer  models,  Performance  evalua- 
tion, Differential  equations,  Finite  element  method, 
Computer  programs. 

A  very  complex  (both  hydraulically  and  numeri- 
cally) simulation  model  aiming  at  the  effective 
control  of  a  water  resources  system  (WRS)  has 
been  designed.  The  non-standard  problems  of  an 
unsteady  flow  with  increased  number  of  discharge 
changes  within  a  WRS  (tributaries,  inflows,  and 
pumping  stations  for  irrigation  and  drainage)  are 
solved  using  this  flow  in  open-channel  modeling 
theory  (Preissman  scheme,  Cholesky  scheme,  etc.). 
The  mathematical  model  for  unsteady  was  based 
on  the  solution  of  the  Saint  Venant  differential 
equations.  Preissman's  finite  increments  implicit 
method  with  discretization  was  used  to  solve  the 
partial  differential  equations.  A  simple  program- 
ming procedure  was  employed  to  obtain  the  cor- 
rect solution  of  a  system  of  equations  of  quadridia- 
gonal  shape.  The  model  provides  information  on 
the  flow  at  various  places  within  the  WRS  system 
and  graphical  output  makes  decisionmaking  much 
easier.  Its  computational  efficiency  on  the  VAX 
computer  was  very  high.  If  a  controlling  parame- 
ter value  is  introduced,  the  model  can  be  used  as  an 
optimization  model.  (See  also  W90-03036)  (Roch- 
ester-PTT) 
W90-03093 


MULCH  AND  IRRIGATION  PLACEMENT  EF- 
FECTS OF  SOIL  CHEMISTRY  PROPERTIES 
AND  RABBITEYE  BLUEBERRY  PLANTS  IR- 
RIGATED WITH  SODIC  WATER. 

Agricultural    Research    and    Extension    Center, 

Overton,  TX. 

For  primary  bibliographic  entry  see  Field  3C 

W90-03229 


CULTIVATION  OF  UPLAND  RICE  IN 
DREDGED  ESTUARINE  LAGOON  SPOILS, 
WITH  EMPHASIS  ON  THE  CHEMICAL 
PROPERTIES  OF  THE  SEDIMENT. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-03234 


IRRIGATION  WATER  QUALITY. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-03273 


CHEMIGATION:  HOW  IRRIGATION  LINES 
CAN  SERVE  DOUBLE  DUTY. 

Hardie  Irrigation,  El  Cajon,  CA. 

I.  Bisconer. 

Agricultural  Engineering  AGENAZ,  Vol.  68,  No. 

4,  p  8-11,  May/Jun  1987. 

Descriptors:  'Irrigation  design,  'Irrigation,  'Agri- 
cultural chemicals,  'Fertilizers,  'Herbicides,  'In- 
secticides, 'Pesticides,  'Fungicides,  Irrigation 
water,  Micronutrients,  Microirrigation,  Nemati- 
cides,  Irrigation  effects,  Water  delivery. 

Chemicals  applied  through  micro-irrigation  sys- 
tems include  chlorine  and  acid  as  water  treatments, 
and  water  amendments  such  as  fertilizers,  micronu- 
trients, herbicides,  nematicides,  fungicides,  and  in- 
secticides. Combining  these  materials  with  irriga- 
tion water  can  improve  efficiency,  lower  costs, 
boost  yields,  and  enhance  safety.  In  addition,  che- 
migation  through  micro-irrigation  systems  offers 
considerable  potential  for  reducing  environmental 
contamination.  An  integrated  design  involves  far 
more  than  simply  injecting  chemicals  into  a  water 
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delivery  system.  The  added  material  may  cause  a 
substantial  change  in  fluid  chemical  properties  and 
system  characteristics.  In  turn,  these  changes  have 
a  pronounced  effect  on  component  selection, 
system  design,  and  overall  operation.  (Mertz-PTT) 
W90-03274 


SOIL  DISTURBANCE-RESIDUE  MANAGE- 
MENT EFFECT  ON  WINTER  WHEAT 
GROWTH  AND  YIELD. 

Agricultural  Research  Service,  Lincoln,  NE. 
W.  W.  Wilhelm,  B.  Bouzerzour,  and  J.  F.  Power. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  4,  p 
581-588,  Jul/Aug  1989.  6  fig,  7  tab,  26  ref. 

Descriptors:  *Dry  farming,  'Crop  yield,  •Mulch- 
ing, ♦Fallowing,  *Cultivation,  *Wheat,  *Soil  man- 
agement, Fertilizers,  Loam,  Midwestern  United 
States,  Plant  growth,  Soil  erosion,  Temperature 
effects,  Soil  water. 

The  need  to  reduce  soil  erosion,  maximize  soil 
water  conservation,  and  optimize  grain  production 
in  dryland  cropping  systems  in  the  Central  Great 
Plains  has  culminated  in  development  of  nonfilled 
fallow  systems.  These  systems  have  greatly  re- 
duced the  degree  of  soil  disturbance,  and  the 
amount  and  degree  of  residue  incorporation.  The 
objectives  of  this  study  were  to  evaluate  the  influ- 
ence of  soil  disturbance  and  residue  management 
on  soil  temperature,  soil  water,  and  winter  wheat 
growth.  Two  field  studies  were  established  in  1981 
and  1982  on  an  Alliance  silt  loam  with  treatments 
consisting  of  various  degrees  of  soil  disturbance, 
residue  incorporation  and  amount  of  residue  ap- 
plied. Decreased  soil  disturbance  and  increased 
residue  application  decreased  maximum,  and  in- 
creased minimum,  soil  temperatures.  In  all  tillage 
treatments,  soil  water  content  showed  a  significant 
positive  linear  relationship  to  residue  application 
rate.  Grain  yield  was  similar  for  all  treatment 
factors,  except  tillage  within  the  1983-1984  season 
when  tilled  treatments  produced  more  grain  than 
the  nontilled  treatment.  Early  development  and 
growth  of  winter  wheat  was  slowed  by  the  pres- 
ence of  residues  or  the  absence  of  tillage.  Howev- 
er, by  completion  of  heading,  phenology  and  yield 
were  similar  for  all  treatments.  Cooler  soil  tem- 
peratures slowed  development  and  growth  during 
those  stages  when  the  meristem  temperature  was 
influenced  most  by  soil  temperature.  However, 
after  jointing,  when  air  temperature  and  photoper- 
iod  were  controlling  development  and  growth, 
differences  among  treatments  disappeared.  Interac- 
tion of  wheat  development  with  soil  temperature, 
air  temperature,  and  daylength  may  contribute  to 
the  crop's  inability  to  consistently  capitalize,  in 
terms  of  grain  yield,  on  the  greater  amount  of 
water  stored  in  nontilled  and  mulched  systems. 
(Author's  abstract) 
W90-03275 


IRRIGATION  METHOD  AND  WATER  QUAL- 
ITY EFFECT  ON  PEANUT  YIELD  AND 
GRADE. 

Agricultural  Research  Service,  Suffolk,  VA. 
F.  J.  Adamsen. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  4,  p 
589-593,  Jul/Aug  1989.  4  fig,  4  tab,  17  ref. 

Descriptors:  *Peanuts,  'Irrigation  effects,  'Alka- 
line water,  'Water  quality,  'Crop  yield,  'Crop 
production,  'Impaired  water  use,  'Sodium,  Sprin- 
kler irrigation,  Virginia,  North  Carolina,  Trickle 
irrigation. 

Peanut  (Arachis  hypogaea  L.),  irrigated  only  re- 
cently in  the  coastal  plain  region  of  Virginia  and 
North  Carolina,  is  produced  in  an  area  where  sodic 
deep  water  sources  are  more  readily  available  than 
high  quality  shallow  water  sources.  The  objective 
of  this  work  was  to  determine  that  effect  of  irriga- 
tion water  quality  and  irrigation  method  on  the 
yield  and  grade  of  peanut.  Virginia-type  peanuts 
(cv.  VA81B)  were  grown  on  a  Kenansville  loamy 
sand  in  Suffolk,  VA  from  1984  to  1987.  Peanuts 
were  irrigated  with  either  overhead  sprinklers  or 
deep  buried  trickle  lines  using  deep-well  (142  m) 
and  shallow-well  (10  m)  water.  Trickle  lines  were 
buried  350  to  410  mm  below  each  row.  Deep-well 
water  had  220  mg  Na/L,  a  pH  of  8.5,  and  a  sodium 


adsorption  ratio  of  103.  Shallow-well  water  had  4.8 
mg  Na/L,  a  pH  of  4.8,  and  an  sodium  adsorption 
ratio  of  3.1.  Shallow-well,  trickle-irrigated  peanuts 
yielded  5003  kg/ha  or  14%  higher  than  the  nonir- 
rigated  treatment.  Deep-well,  sprinkler-irrigated 
peanuts  averaged  4374  kg/ha  for  4  years,  which 
was  21  kg/ha  lower  than  the  nonirrigated  treat- 
ment. The  price  of  deep-well,  sprinkler-irrigated 
peanuts  was  also  lower  than  all  other  treatments 
due  to  lower  percentages  of  extra-large  kernels, 
total  sound  mature  kernels,  and  fancy  pods.  Deep- 
well  water  applied  below  300  mm  through  trickle 
irrigation  produced  peanuts  of  comparable  quality 
and  quantity  as  the  shallow-well,  trickle,  or  sprin- 
kler-irrigation treatments.  Irrigation  of  peanuts  was 
beneficial  in  this  humid  region.  There  was  no  dif- 
ference in  peanut  yield  or  grade  when  sprinkler  or 
trickle  irrigation  was  used  with  good  quality  irriga- 
tion water,  but  trickle  irrigation  required  only  44% 
as  much  water.  With  a  sodic  water  source,  trickle 
irrigation  was  superior  to  sprinkler  application. 
(Author's  abstract) 
W90-03276 


CONSERVATION  TILLAGE  SYSTEM  FOR 
PROFITABLE  COTTON  PRODUCTION  IN 
THE  CENTRAL  TEXAS  HIGH  PLAINS. 

Texas  A  and  M  System  Research  and  Extension 
Center,  Amarillo. 

W.  L.  Harman,  G.  J.  Michels,  and  A.  F.  Wiese. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  4,  p 
615-618,  Jul/Aug  1989.  4  tab,  19  ref. 

Descriptors:  'Soil  moisture  retention,  'Cotton, 
'Barley,  'Crop  production,  'Texas,  'Soil  moisture 
deficiency,  'Agricultural  hydrology,  Herbicides, 
Loam,  Silt,  Fallowing,  Water  scarcity,  Economic 
aspects. 

Irrigation  water  supplies  are  dwindling  in  the 
southern  High  Plains  and  effective  methods  of 
conserving  precipitation  during  fallow  periods  are 
needed.  This  study  was  conducted  to  compare  soil 
water  storage,  yield  of  cotton,  and  profitability  of 
conventional  and  no-tillage  in  a  2-yr,  double  crop, 
irrigated  barley  (Hordeum  vulgare  L.)-dryland 
cotton  (Gossypium  hirsutum  L.)  cropping  se- 
quence with  a  48  week  fallow  from  barley  harvest 
and  cotton  planting.  The  soil  was  a  Sherm  clay 
loam  with  2.2%  organic  matter,  a  soil  pH  of  6.9, 
and  28%  sand,  31%  silt,  and  41%  clay.  Kochia, 
Russian  thistle,  pigweed  (Amaranthus  blitoides  S. 
Wats.),  and  witchgrass  (Panicum  capillare  L.)  were 
controlled  during  fallow  with  disk  and  field  culti- 
vator in  conventional  tillage.  Herbicides  used  for 
no-tillage  were  dicamba,  atrazine,  fluometuron, 
and  glyphosate.  A  45  mm  increase  in  soil  water 
storage  with  no-tillage  increased  dryland  cotton 
yields  110  kg/ha.  Although  herbicide  costs  were 
$155/ha  greater  with  no- tillage,  long-term  annual 
profit  with  no-tillage  increased  $82/ha  over  con- 
ventional tillage  because  of  increased  yield  and 
lower  machinery  depreciation  costs.  (Author's  ab- 
stract) 
W90-03277 


RESPONSE  OF  FTVE  FOOD  LEGUME  CROPS 
TO  AN  IRRIGATION  GRADIENT  IMPOSED 
DURING  REPRODUCTIVE  GROWTH. 

Chiang  Mai  Univ.  (Thailand).  Faculty  of  Agricul- 
ture. 

C.  Senthong,  and  R.  K.  Pandey. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  4,  p 
680-686,  Jul/Aug  1989.  3  fig,  5  tab,  17  ref. 

Descriptors:  'Plant  growth,  'Irrigation  effects, 
'Legumes,  'Soybeans,  'Peanuts,  'Sprinkler  irriga- 
tion, 'Soil-water-plant  relationships,  'Mungbean, 
•Cowpea,  'Pigeonpea,  Rice,  Tropical  regions, 
Semiarid  climates,  Silt,  Loam,  Clays. 

Food  legumes,  an  excellent  source  of  protein  and 
soil  fertility  improvement,  offer  small  farmers  a 
means  of  intensifying  cropping  on  rice  lands  in 
semiarid  and  tropical  regions.  Unfortunately  food 
legume  productivity  is  often  limited  by  variation  in 
the  amount  and  distribution  of  rainfall.  This  study 
was  conducted  to  compare  differential  responses  of 
mungbean  (Vigna  radiata  L.),  soybean  (Glycine 
max  (L.)  Merr.),  cowpea  (Vigna  unguiculata  (L.) 
Walp.),  peanut  (Arachis  hypogaea  L.),  and  pigeon- 


pea  (Cajunus  cajan  L.)  to  a  soil  water  gradient 
imposed  during  the  reproductive  growth  phase. 
Field  studies  were  conducted  on  Lipa  clay  loam, 
an  isohyperthemic  Typic  Hapludoll  silt  loam  soil, 
using  a  line  source  sprinkler  irrigation  system  at 
the  Internationa]  Rice  Research  Institute,  Philip- 
pines, from  January  to  May,  1985  to  1986.  Among 
the  five  species,  peanut  yielded  significantly  higher 
across  the  irrigation  regimes  in  both  years.  Lack  of 
water  in  the  driest  regime  (50%  water  deficit  re- 
placement) reduced  the  seed  yield  of  mungbean  by 
an  average  of  43%,  soybean  by  39%,  cowpea  by 
34%,  and  peanut  by  32%.  However,  pigeonpea 
seed  yield  increased  by  an  average  of  31%  in  the 
driest  regime.  Seed  yield  increases  per  mm  of  total 
irrigation  water  plus  rainfall  were  3.46  and  5.61 
kg/ha  in  soybean,  and  3.55  and  5.67  kg/ha  in 
peanut  in  1985  and  1986,  respectively.  However, 
pigeonpea  yield  per  mm  of  total  irrigation  water 
plus  rainfall  declined  1.53  kg/ha  in  1985  and  1.27 
kg/ha  in  1986.  Peanut  performed  best  in  irrigated 
as  well  as  in  rainfed  environments,  followed  by 
cowpea,  soybean,  and  mungbean.  Pigeonpea  was 
suitable  only  for  the  relatively  dry,  rainfed  envi- 
ronment. Results  indicate  the  need  to  match  the 
suitable  food  legumes  to  maximize  the  rice  land 
use.  (Author's  abstract) 
W90-03279 


SALINITY  EFFECTS  ON  RYE  GRAIN  YDJXD, 
QUALITY,  VEGETATIVE  GROWTH,  AND 
EMERGENCE. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-03280 


CORN  YIELD  AND  RESIDUAL  SOU  NITRATE 
AS  AFFECTED  BY  TIME  AND  RATE  OF  NI- 
TROGEN APPLICATION. 

Vermont  Univ.,  Burlington.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-03282 


COTTON  CANOPY  AND  DRYING  EFFECTS 
ON  RUNOFF  DURING  IRRIGATION  WITH 
MOVING  SPRINKLER  SYSTEMS. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

M.  Ben-Hur,  Z.  Plaut,  I.  Shainberg,  A.  Meiri,  and 

M.  Agassi. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 

752-757,  Sep/Oct  1989.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Soil-water-plant  relationships, 
•Drying,  'Soil  physical  properties,  'Soil  compac- 
tion, 'Soil  absorption  capacity,  'Cotton,  'Irriga- 
tion effects,  'Sprinkler  irrigation,  'Agricultural 
runoff,  'Soil  moisture  retention,  Silt,  Loam,  Clays, 
Loess,  Canopy. 

Self-propelled  moving  sprinkler  irrigation  systems 
have  become  increasingly  popular  in  recent  years. 
However,  high  amounts  of  runoff  were  measured 
from  fields  during  irrigation  with  moving  sprinkler 
irrigation  systems.  Surface  runoff  from  a  silt  loam 
loess  soil  and  a  clay  vertisol  soil  under  different 
irrigation  management  was  studied  in  field  plots. 
The  experimental  fields  were  irrigated  with  a  later- 
al moving  sprinkler  irrigation  system  (spray 
nozzle)  with  a  discharge  of  650  L/m/h  and  an 
average  water  application  rate  of  about  100  mm/h. 
The  percent  surface  runoff  in  loess  soils  was  22% 
and  0%  in  vertisol  soil,  under  straw  mulch  condi- 
tions vs  53%  for  loess  and  39%  for  vertisol  soils 
under  unmulched  conditions.  The  greater  runoff 
was  due  mainly  to  crust  formation  at  the  soil 
surface.  The  impact  energy  of  the  irrigation  water 
drops  caused  the  soil  surface  structure  to  break 
down  and  form  a  surface  crust  with  a  resultant 
decrease  in  the  infiltration  rate.  Coverage  of  the 
loess-crusted  soil  surface  by  the  cotton  canopy  did 
not  reduce  the  percent  runoff  from  weekly  irriga- 
tions of  50  mm.  A  drying  period  of  7  days  between 
water  applications  did  not  break  the  crust,  which 
was  formed  at  the  beginning  of  the  irrigation 
season,  and  the  large  amount  of  runoff  (50%)  re- 
mained constant  until  the  end  of  the  season.  Con- 
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versely,  14  to  18  days  of  drying  caused  a  breakage 
of  the  crust,  resulting  in  increased  infiltration  rate. 
Under  these  conditions,  the  cotton  canopy  pre- 
vented the  reformation  of  the  crust  during  consec- 
utive irrigations  and  the  runoff  decreased  to  15% 
at  the  end  of  the  season.  When  the  amount  of 
water  per  irrigation  was  15  to  30  mm  and  the 
drying  period  was  2  to  3  days,  the  runoff  value  was 
about  20%.  This  low  percentage  apparently  result- 
ed from  insufficient  amounts  of  water  necessary  to 
form  a  fully  developed  crust.  (Author's  abstract) 
W90-03283 


SPRINKLER  IRRIGATION  EFFECTS  ON  DE- 
TERMINATE SOYBEAN  YIELD  AND  LODG- 
ING ON  A  CLAY  SOIL. 

Louisiana    Agricultural    Experiment    Station,    St. 

Joseph.  Northeast  Research  Station. 

D.  J.  Boquet. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 

793-797,  Sep/Oct  1989.  3  tab,  21  ref. 

Descriptors:  'Sprinkler  irrigation,  "Crop  yield, 
•Clays,  'Soybeans,  'Soil  water,  'Irrigation  effects, 
'Crop  production,  Agricultural  hydrology, 
Drought  effects,  Water  use  efficiency. 

Drought  stress  can  reduce  the  yield  of  soybean 
grown  in  the  middle  and  lower  Mississippi  River 
Valley.  A  3-year  field  study  on  Sharkey  clay  deter- 
mined the  effects  of  four  soil  water  levels  and  two 
row  spacings  on  the  growth  and  yield  of  cultivars 
Forrest,  Centennial,  and  Braxton.  Irrigation  was 
applied  in  the  four  treatments  when  (i)  soil  water 
matrix  potential  at  both  the  15  and  30  cm  depths 
reached  -70  J/kg,  (ii)  soil  water  matrix  potential  at 
all  depths  between  1 5  and  76  cm  reached  -70  J Ag, 
(iii)  soil  water  matrix  potential  at  both  the  15  and 
30  cm  depths  reached  -70  J/kg,  but  only  after  the 
R1-R2  (Fehr  and  Caviness  soybean  growth  stage) 
growth  stage  (Fehr  and  Caviness  soybean  growth 
stage),  and  (iv)  there  was  no  irrigation.  Soybean 
was  planted  at  interrow  spacings  of  0.5  and  1.0  m. 
Irrigation  significantly  increased  yield  of  each  cul- 
tivar  at  each  row  spacing  in  each  year,  but  there 
were  no  yield  of  differences  among  the  regimes  at 
either  row  spacing.  Average  no  irrigation  yields 
were  2.86  Mg/ha  in  1982,  3.20  Mg/ha  in  1983,  and 
2.97  Mg/ha  in  1984.  Yield  increase  from  irrigation 
was  10%  in  1982,  8%  in  1983,  and  16%  in  1984. 
Irrigated  yield  of  Forrest  was  3.47  Mg/ha,  Centen- 
nial was  3.17  Mg/ha,  and  Braxton  was  3.40  Mg/ha, 
but  water  use  efficiency  was  greatest  with  Forrest. 
Irrigation  prior  to  R2  increased  lodging  up  to 
100%,  and  up  to  50%  when  irrigated  after  R2. 
Severe  lodging  may  have  reduced  irrigated  yields. 
Relative  yield  increase  from  irrigation  was  limited 
by  adequate  rainfall  and  soil  water  storage,  which 
resulted  in  high  no  irrigation  yields.  The  most 
efficient  water  regime  was  one  based  on  an  early 
maturing  cultivar  and  soil  water  matrix  potential 
measured  at  a  depth  of  76  cm.  (Author's  abstract) 
W90-03284 


WATER-USE  EFFICIENCY  AND  LIGHT 
INTERCEPTION  OF  SEMIDWARF  AND 
STANDARD-HEIGHT  SUNFLOWER  HYBRIDS 
GROWN  LN  DIFFERENT  ROW  ARRANGE- 
MENTS. 

Universidade  Federal  da  Paraiba,  Areia  (Brazil). 
Dept.  of  Crop  Science. 
E.  Zaffaroni,  and  A.  A.  Schneiter. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 
831-836,  Sep/Oct  1989.  4  fig,  3  tab,  21  ref. 

Descriptors:  'Soil-water-plant  relationships, 
•Water  use  efficiency,  'Light  quality,  'Agricultur- 
al practices,  'Energy  use  efficiency,  'Water  use, 
'Lighting,  'Sunflowers,  Interception,  Soil  mois- 
ture deficiency,  North  Dakota,  Energy,  Semi- 
dwarf  sunflowers. 

Semidwarf  sunflower  (Helianthus  annuus  L.)  may 
have  potential  for  adaptation  in  large  areas  where 
conventional-height  sunflowers  are  currently 
grown.  To  develop  improved  production  practices 
for  this  plant  type,  a  better  understanding  of  light 
and  water  use  is  needed.  The  objective  of  this 
study  was  to  evaluate  light  interception,  water-use 
efficiency,  and  energy-use  efficiency  of  semidwarf 
and    standard-height    sunflower    hybrids    grown 


under  various  row  spacings.  Field  studies  were 
conducted  at  Prosper,  ND  during  the  1984  and 
1985  growing  seasons.  Row  arrangements  consist- 
ed of  (i)  conventional  rows,  spaced  0.76  m  apart; 
(ii)  solid  seeding  rows  spaced  0.38  m  apart;  and  (iii) 
twin  rows,  two  rows  0.19  m  apart  on  0.76-m 
centers  at  populations  of  35,000,  50,000  and  65,000 
plants/ha.  Soil-water  depletion  at  different  levels 
of  the  soil  profile  was  similar  for  both  plant  types 
during  1984,  but  statistically  greater  for  the  stand- 
ard-height hybrid  during  1985.  In  general,  soil- 
water  depletion  was  greater  under  solid  seeding 
both  years.  Total  water  use  and  water-use  efficien- 
cy were  not  statistically  different  between  hybrids 
or  among  row  arrangements  in  combined  analysis 
across  years.  In  1985,  water-use  efficiency  was 
statistically  higher  for  the  semidwarf  hybrid  caused 
by  Sclerotinia  head  rot  (Sclerotinia  sclerotiorum). 
Light  interception  among  treatments  was  not  dif- 
ferent in  1984,  but  in  1985  was  higher  for  sunflow- 
ers sown  at  solid  seeding  and  twin  rows  than  in 
conventional  rows.  Energy-use  efficiency  was  not 
different  among  treatments  in  1984,  while  in  1985, 
the  standard-height  hybrid  had  statistically  higher 
values  (1.29%).  During  this  year  energy-use  effi- 
ciency significantly  increased  from  0.99  to  1.33% 
as  plant  population  increased.  (Author's  abstract) 
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RESPONSE  OF  BANANA  TO  DRIP  IRRIGA- 
TION, WATER  AMOUNTS  AND  FERTILIZA- 
TION REGIMES. 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Volcani  Center. 
E.  Lahav,  and  D.  Kalmar. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  19,  No.  1,  p  25-46,  Jan  1989.  5 
fig,  10  tab,  19  ref. 

Descriptors:  'Drip  irrigation,  'Fertilization, 
'Israel,  'Bananas,  'Water  requirements,  'Irriga- 
tion effects,  Fertilizers,  Water  costs,  Water  scarci- 
ty- 

The  price  of  water  in  Israel,  its  availability,  and  the 
other  options  for  its  use,  made  it  necessary  to 
examine  the  amount  of  water  actually  required  by 
banana  (Musa  cavendishii  Lamb.).  Water  amounts 
were  fixed  according  to  the  evaporation  factor 
from  a  Class  A  pan.  The  factor  changed  through- 
out the  irrigation  season.  At  the  peak  of  the  season, 
the  rate  of  water  application  corresponded  to  an 
evaporation  factor  of  0.8,  1.0,  1.2,  and  1.4.  An 
additional  treatment,  with  a  constant  factor  of 
evaporation  was  applied.  Two  fertilizer  regimes 
were  also  tested:  a  fixed  dose  of  fertilizer  applied 
once  a  week,  and  a  constant  concentration  of  fertil- 
izer injected  into  the  irrigation  water  throughout 
the  irrigation  season.  The  water  applied  amounted 
to  8450-14,470  cubic  m/ha/year.  The  increased 
water  amount  led  to  an  increase  in  sucker  height, 
earlier  flowering,  more  bunches,  and  a  small  in- 
crease in  average  bunch  weight.  Maximum  effects 
were  found  in  suckers  irrigated  at  an  evaporation 
factor  of  1.4,  but  any  increase  above  the  evapora- 
tion factor  of  1.0  (10,370  cubic  m/ha)  gave  no 
significant  advantage.  The  suckers  irrigated  at  a 
factor  of  0.8  were  inferior  to  all  others.  The 
weekly  fertilizer  application  had  a  slight  but  non- 
significant advantage  over  the  continuous  fertiliza- 
tion regime.  (Author's  abstract) 
W90-03294 


INFLUENCES  OF  NITROGEN  TREATMENTS 
AND  IRRIGATION  METHODS  ON  SOIL 
CHEMICAL  PROPERTIES. 

Arkansas  Univ.  at  Monticello.  Southeast  Research 
and  Extension  Center. 

J.  S.  McConnell,  M.  H.  Wilkerson,  and  G.  A. 
Mitchell. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  19,  No.  16,  p  1925-1943,  Dec 
1988.  8  tab,  26  ref. 

Descriptors:  'Irrigation  effects,  'Soil  chemistry, 
'Soil  analysis,  'Fertilization,  'Irrigation  efficiency, 
♦Furrow  irrigation,  'Nitrogen,  Hydrogen  ion  con- 
centration, Conductivity,  Phosphorus,  Potassium, 
Organic  matter,  Nitrates. 

Changes  in  soil  chemical  properties  were  investi- 
gated in  conjunction  with  an  ongoing  study  of 


fertility  and  irrigation  relationships  of  cotton.  Four 
irrigation  methods  and  five  nitrogen  fertilization 
rates  were  the  primary  focus  of  the  study.  The  four 
irrigation  regimes  studied  were:  high  frequency 
center  pivot,  low  frequency  center  pivot,  furrow 
irrigated,  and  unirrigated.  Nitrogen  rates  were  0, 
30,  60,  90,  and  120  lb  N/A.  Soil  samples  were 
collected  from  each  plot  in  6-inch  increments  to  a 
depth  of  24  inches  in  1982  and  again  in  1986  after 
four  years  of  continuous  cotton  production.  The 
soil  samples  were  analyzed  for  pH,  organic  matter, 
P,  K,  electrical  conductivity,  and  N03(-)-N.  All 
background  soil  characteristics  were  found  to  vary 
with  depth  with  the  exception  of  N03(-)-N.  The 
follow-up  sampling  and  testing  in  1986  showed 
significant  differences  in  soil  properties  as  a  func- 
tion of  irrigation,  N-fertilization,  depth,  and  their 
interactions.  Nitrates  were  accumulated  in  the  18 
to  24-inch  depth  under  high  (120  lb  N/A)  fertiliza- 
tion, and  in  the  0  to  6-inch  depth  under  the  four 
lower  treatments.  Soil  pH  was  highest  in  the 
furrow  and  high  frequency  center  pivot  irrigated 
regimes  and  lowest  in  the  unirrigated  regime.  Soil 
pH  also  decreased  with  depth.,  Electrical  conduc- 
tivity of  the  soil  was  highest  in  the  high  frequency 
regime  and  not  significantly  different  among  the 
other  three  irrigation  methods.  The  organic  matter 
content  of  the  soil  was  greatest  in  the  high  frequen- 
cy regime  but  not  significantly  different  in  the  low 
frequency,  furrow,  or  unirrigated  blocks.  Soil  or- 
ganic matter  was  found  to  decrease  with  depth 
through  18  inches  in  all  cases.  The  P  and  K  status 
of  the  soil  was  not  changed  as  a  result  of  the  N 
fertilization  or  irrigation  treatments.  (Author's  ab- 
stract) 
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SALINE  IRRIGATION  REGIME  FOR  IM- 
PROVING TOMATO  FRUIT  QUALITY  WITH- 
OUT REDUCING  YIELD. 

Ben-Gurion     Univ.     of    the     Negev,     Beersheba 

(Israel).  Boyko  Inst,  for  Agriculture  and  Applied 

Biology. 

For  primary  bibliographic  entry  see  Field  3C. 

W90-03317 


TOMATO  RESPONSE  TO  TRICKLE  IRRIGA- 
TION AND  BLACK  POLYETHYLENE  MULCH. 

Agricultural   Research   Service,   Charleston,   S.C. 

Vegetable  Lab. 

H.  S.  Bhella. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  113,  No.  4,  p  543-546,  Jul 

1988.  2  fig,  4  tab,  23  ref. 

Descriptors:  'Irrigation  effects,  'Tomatoes,  'Indi- 
ana, 'Trickle  irrigation,  'Plant  growth,  'Mulches, 
Zinc,  Phosphorus,  Boron,  Nitrates,  Ammonium, 
Magnesium,  Soil  analysis,  Irrigation  efficiency, 
Polyethylene  mulch,  Plastics. 

A  2-year  field  study  was  conducted  on  a  fine  sandy 
loam  soil  near  Vincennes,  Ind.,  to  evaluate  tomato 
(Lycopersicon  esculentum  Mill.  cv.  Sunny)  re- 
sponse to  trickle  irrigation  and  black  polyethylene 
mulch.  Use  of  trickle  irrigation  resulted  in  higher 
petiole  P  and  B  and  lower  Zn  concentrations  than 
using  no  irrigation.  Trickle-irrigated  soils  had 
lower  soil  NH4-N,  N03-N,  and  K  and  higher  Mg 
concentrations  than  non-irrigated  soils.  Soil  NH4- 
N,  N03-N  and  Mg  concentrations  were  higher  in 
soils  mulched  with  polyethylene  than  in  soils  with- 
out mulch.  The  use  of  trickle  irrigation  increased 
plant  height,  whereas  polyethylene  mulch  in- 
creased plant  spread  and  dry  matter  production. 
Early,  late,  and  total  yields  were  improved  with  all 
trickle  irrigation  and  polyethylene  mulch  treat- 
ments. Total  yields  were  66%  greater  for  plants 
grown  with  polyethlyene  mulch,  70%  greater  for 
trickle  irrigation,  and  123%  greater  for  plants 
grown  with  polyethylene  mulch  plus  trickle  irriga- 
tion than  controls.  (Author's  abstract) 
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WATER  RELATIONS  OF  GRAPEFRUIT 
TREES  IN  RESPONSE  TO  DRIP,  MICROS- 
PRINKLER,  AND  OVERHEAD  SPRINKLER 
IRRIGATION. 

Citrus    Research    and    Education    Center,    Lake 


87 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  In  Agriculture 


: 


> 
« 
a 


Alfred,  FL. 

M.  Zekri,  and  L.  R.  Parsons. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  113,  No.  6,  p  819-823,  Nov 

1988.  4  fig,  1  tab,  24  ref. 

Descriptors:  *  Soil-water-plant  relationships, 
•Sprinkler  irrigation,  'Drip  irrigation,  'Irrigation 
efficiency,  'Citrus  fruits,  'Grapefruit  trees,  'Flori- 
da, Leaves,  Water  potential,  Stomatal  conduct- 
ance, Water  stress. 

Water  relations  responses  of  21 -year-old  grapefruit 
trees  (Citrus  paradisi  Macf.)  irrigated  by  three 
types  of  irrigation  systems  were  compared.  Drip, 
undertree  microsprinkler,  and  overhead  sprinkler 
with  application  levels  of  150  and  450  mm  of  water 
per  year  were  compared.  Leaf  water  potential, 
stomatal  conductance,  and  soil  water  status  were 
measured  under  field  conditions  on  a  deep,  well- 
drained  sandy  soil  in  central  Florida.  In  the  early 
part  of  a  dry  spring  period,  there  were  no  differ- 
ences in  midday  or  early  morning  leaf  water  poten- 
tial, but,  by  the  end  of  this  period,  significant 
differences  in  leaf  water  potential  were  found 
among  all  three  irrigation  treatments.  Highest  leaf 
water  potential  and  stomatal  conductance  values 
were  maintained  in  the  overhead  sprinkler  blocks. 
No  midday  stomatal  closure  was  observed  under 
the  conditions  of  this  study.  Relationships  among 
diurnal  leaf  water  potentials,  vapor  pressure  defi- 
cits, and  stomatal  conductance  showed  hysteresis; 
this  affected  the  correlations  among  these  factors. 
Greater  water  stress  occurred  in  trees  irrigated 
with  drip  than  in  trees  irrigated  with  overhead 
sprinkler  systems,  but  responses  to  microsprinklers 
were  generally  intermediate  between  the  overhead 
sprinkler  and  the  drip  treatments.  In  an  area  with 
high  rainfall  and  sandy  soils,  increased  irrigation 
coverage  can  reduce  leaf  water  stress.  (Author's 
abstract) 
W90-03319 


CALCIUM  AMENDMENTS  FOR  WATER  PEN- 
ETRATION IN  FLOODING  SYSTEMS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

W.  E.  Wildman,  W.  H.  Krueger,  and  R.  E.  Pelton. 
California  Agriculture  CAGRA3,  Vol.  43,  No.  3,  p 
14,  May-June  1989.  2  fig,  2  tab. 

Descriptors:  'Soil  management,  'Irrigation,  'Irri- 
gation efficiency,  'Gypsum,  Nitrates,  Calcium 
compounds,  Soil  treatment. 

Gypsum  is  commonly  used  as  an  amendment  in 
reclaiming  sodic  soils.  It  also  is  used  to  improve 
water  penetration  in  nonsodic  soils,  either  by  low- 
ering the  sodium  adsorption  ratio  (SAR)  of  well 
water  used  for  irrigation  or  by  increasing  the  solu- 
ble salt  content  of  naturally  pure  irrigation  water. 
The  effectiveness  and  duration  of  surface-spread 
gypsum  with  that  of  dissolved  gypsum  in  a  Glenn 
County  almond  orchard  was  compared.  In  both 
cases,  about  1  ton  per  acre  of  gypsum  was  applied. 
A  third  treatment  used  dissolved  calcium  nitrate, 
also  applied  to  the  irrigation  water  to  add  about  3 
milliequivalents  per  liter.  Dissolved  gypsum  and 
calcium  nitrate  each  increased  infiltration  rates 
over  the  control  for  each  of  the  15  irrigations  to 
which  they  were  added.  An  equivalent  amount  of 
gypsum  spread  on  the  surface  at  the  beginning  of 
the  experiment  had  the  same  beneficial  effect  for 
only  10  irrigations.  In  the  surface-spread  treatment, 
runoff  from  the  first  irrigation  was  saturated  with 
gypsum,  but  amounts  dropped  by  almost  half  at 
each  of  the  next  four  irrigations.  The  level  was 
below  that  of  the  dissolved  calcium  treatments  by 
the  fifth  irrigation  and  near  the  average  control 
level  by  the  eighth  irrigation.  Meanwhile,  the  dis- 
solved gypsum,  calcium  nitrate,  and  control  aver- 
aged about  3.9,  4.1,  and  1.3  milliequivalents  per 
liter,  respectively,  over  the  15  irrigations.  In  the 
surface-spread  treatment,  infiltration  was  signifi- 
cantly higher  in  the  first  six  irrigations,  remained 
equal  to  that  in  the  dissolved  calcium  treatments 
for  the  seventh  to  tenth  irrigations,  then  dropped 
to  near  that  of  the  controls.  The  depth  of  water 
penetration  measured  with  a  steel  probe  paralleled 
the  infiltration  results  and  emphasized  the  severe 
water  penetration  problem  in  this  orchard.  Regard- 
less of  treatment,  water  penetration  was  deepest 


near  a  berm,  intermediate  in  the  center  between 
rows,  and  shallowest  in  wheel  tracks.  (Ence-PTT) 
W90-03322 


ORCHARD  SOIL  MANAGEMENT  SYSTEMS 
INFLUENCE  RAINFALL  INFILTRATION. 

Appalachian    Fruit   Research   Station,    Kearneys- 

ville,  WV. 

D.  M.  Glenn,  and  W.  V.  Welker. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.   114,  No.   1,  p  10-14,  Jan 

1989.  2  fig,  2  tab,  22  ref. 

Descriptors:  'Cultivated  lands,  'Orchards,  'Rain- 
fall infiltration,  'Soil  management,  Peach  trees, 
Herbicides,  Sod,  Herbicide  strip,  Mowed  sod, 
Killed  sod. 

A  study  was  conducted  to  assess  the  effect  of  four 
soil  management  systems:  herbicide  strip,  cultivat- 
ed strip,  mowed  sod,  and  killed  sod  strip  on  rainfall 
infiltration  in  two  young  peach  (Prunus  persica 
(L.)  Batsch)  orchards.  Soil  water  content  (0  m  to 
0.90  m  depth)  was  measured  immediately  before  a 
rainfall  event  and  then  as  soon  as  possible  after  the 
rain.  During  the  first  growing  season,  mowed  sod 
captured  more  rainfall  than  killed  sod  strip,  herbi- 
cide strip,  or  cultivated  strip  in  the  spring  and 
summer  months.  In  the  fall,  when  soil  water  levels 
were  reduced,  all  of  the  soil  management  systems 
were  equally  effective  in  reducing  rainfall  runoff. 
During  the  second  and  third  growing  seasons,  the 
killed  sod  strip  system  often  captured  as  much 
rainfall  as  mowed  strip  and  more  than  herbicide 
strip  and  cultivated  strip,  when  killed  sod  residue 
covered  50%  or  more  of  the  surface.  When  less 
than  10%  soil  cover  remained  in  the  killed  sod 
strip  treatment,  it  was  no  more  effective  in  reduc- 
ing runoff  than  the  herbicide  strip  or  cultivated 
strip  treatments.  Growth  and  yield  parameters 
were  lowest  in  the  mowed  strip  due  to  sod  interfer- 
ence. Killed  sod  strip  generally  provided  greater 
growth  and  yield  than  the  cultivated  and  herbicide 
strips.  (Author's  abstract) 
W90-03360 


COMPARISON  OF  SUBSURFACE  TRICKLE 
AND  FURROW  IRRIGATION  ON  PLASTIC- 
MULCHED  AND  BARE  SOIL  FOR  TOMATO 
PRODUCTION. 

Texas  A  and  M  Univ.,  Weslaco.  Agricultural  Re- 
search and  Extension  Center. 
C.  R.  Bogle,  T.  K.  Hartz,  and  C.  Nunez. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.   114,  No.   1,  p  40-43,  Jan 
1989.  1  fig,  3  tab,  26  ref. 

Descriptors:  'Water  conservation,  'Subsurface  ir- 
rigation, 'Trickle  irrigation,  'Furrow  irrigation, 
'Irrigation  efficiency,  'Tomatoes,  'Mulches,  Plant 
growth,  Plastic  mulch,  Fruit  yield,  Market  value. 

Subsurface  trickle  and  furrow  irrigation  of  fresh- 
market  tomato  (Lycopersicon  esculentum  Mill.), 
with  or  without  plastic  mulch,  were  compared  for 
three  consecutive  growing  seasons.  Plots  were  irri- 
gated when  available  soil  water  was  40%  depleted. 
Marketable  tomato  yield  was  22%  greater  for 
plants  grown  with  trickle  irrigation  than  with 
furrow  irrigation.  Use  of  black  plastic  mulch  re- 
sulted in  31%  greater  marketable  tomato  yield  in 
Spring  1983  and  16%  greater  yield  in  Spring  1984, 
than  similar  bare-soil  (unmulched)  treatments.  In 
Fall  1983,  use  of  white/black  (top/bottom)  lami- 
nated plastic  mulch  reduced  yields  by  12%  com- 
pared to  similar  unmulched  treatments.  Total 
water  (irrigation  plus  precipitation)  applied  to 
furrow-irrigated  plots  nearly  equalled  pan  evapora- 
tion. Trickle-irrigated  plots  received  less  than  45% 
of  pan  evaporation  in  all  seasons,  resulting  in  in- 
creased water-use  efficiency  with  drip  irrigation. 
Trickle  irrigation  as  applied  did  not  affect  soluble 
salts  concentration  in  the  soils.  (Author's  abstract) 
W90-03361 


EFFECTS  OF  IRRIGATION  REGIMES  ON 
YIELD  AND  WATER  USE  OF  SUMMER 
SQUASH. 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
J.  R.  Stansell,  and  D.  A.  Smittle. 


Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  114,  No.  2,  p  196-199,  Mar 
1989.  3  tab,  14  ref. 

Descriptors:  'Moisture  tension,  'Irrigation  effi- 
ciency, 'Squashes,  'Evapotranspiration,  Summer 
squash,  Lysimeters,  Fruit  yield,  Soil  water. 

Summer  squash  (Cucurbita  pepo  L.  cv.  Dixie 
hybrid)  were  grown  in  drainage  lysimeters  under 
closely  controlled  and  monitored  soil  water  re- 
gimes. Variables  included  three  irrigation  treat- 
ments, three  growing  seasons,  and  two  soil  types. 
Marketable  fruit  yield  was  greatest  and  production 
cost  per  kilogram  of  marketable  fruit  was  least 
when  squash  was  irrigated  at  25  kPa  of  soil  water 
tension.  Yields  were  greatest  for  the  spring  season 
of  production  and  least  for  the  fall  season.  Regres- 
sion equations  are  provided  to  describe  the  rela- 
tionships of  water  use  to  plantage  and  to  compute 
daily  evapotranspiration :pan  evaporation  ratios 
(crop  factors)  for  squash  irrigated  at  25,  50,  and  75 
kPa  of  soil  water  tension  during  the  spring, 
summer,  or  fall  production.  (Author's  abstract) 
W90-03362 


WATER  QUANTITY  AND  TIME  OF  N  AND  K 
APPLICATION  FOR  TRICKLE-IRRIGATED 
TOMATOES. 

Florida   Univ.,    Gainesville.    Dept.    of  Vegetable 

Crops. 

S.  J.  Locascio,  S.  M.  Olson,  and  F.  M.  Rhoads. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  114,  No.  2,  p  265-268,  Mar 

1989.  5  tab,  13  ref. 

Descriptors:  'Tomatoes,  'Irrigation  efficiency, 
•Fertilization,  Mulches,  Trickle  irrigation,  Nitro- 
gen, Potassium,  Market  value,  Pan  evaporation, 
Irrigation  practices. 

Tomatoes  (Lycopersicon  esculentum  Mill.)  were 
grown  during  two  seasons  at  two  locations  on  fine 
sands  and  fine  sandy  loam  soils  to  study  the  influ- 
ence of  water  quantity,  frequency  of  water  applica- 
tion, and  timing  of  N  and  K  application  for  poly- 
ethylene-mulched, trickle-irrigated  fresh-market 
tomatoes.  Water  quantities  were  0.50  and  1.0  times 
pan  evaporation  applied  one  or  three  times  daily. 
Nitrogen  and  K  were  applied  100%  preplant  or 
40%  applied  preplant  and  60%  applied  with  trickle 
irrigation.  Higher  tomato  leaf  tissue  N  and  K  con- 
centrations in  one  of  the  two  seasons  and  higher 
fruit  yields  were  obtained  with  0.5  than  with  1.0 
time  pan  water  evaporation  on  a  fine  sand  at 
Gainesville,  FL.  On  a  fine  sandy  loam  soil  at 
Quincy,  fruit  yields  were  higher  in  a  relatively  dry 
season  with  the  higher  water  quantity  and  not 
influenced  by  the  water  quantity  applied  in  the 
second  relatively  wet  season.  The  number  of  daily 
water  applications  (1  vs.  3)  at  both  locations  had 
no  effect  on  N  and  K  uptake  or  fruit  yields. 
(Mertz-PTT) 
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NUTRITION  AND  YTELD  OF  YOUNG  APPLE 
TREES  IRRIGATED  WITH  MUNICIPAL 
WASTE  WATER. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

G.  H.  Neilsen,  D.  S.  Stevenson,  J.  J.  Fitzpatrick, 
and  C.  H.  Brownlee. 

Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  114,  No.  3,  p  377-383,  May 
1989.  5  tab,  27  ref. 

Descriptors:  'Municipal  wastewater,  'Impaired 
water  use,  'Wastewater  irrigation,  'Apples,  'Irri- 
gation efficiency,  'Fertilization,  'Plant  growth, 
•Fruit  crops,  Nitrogen,  Phosphorus,  Potassium, 
Well  water. 

'Macspur  Mcintosh'  and  'Red  Chief  Delicious' 
apple  (Malus  domestica  Borkh.)  on  M.7a  rootstock 
were  subjected  to  treatments  involving  all  combi- 
nations of  two  types  of  irrigation  water  (well- 
water  or  municipal  effluent)  from  1983,  the  year  of 
planting  through  1987  and  three  rates  of  N  fertil- 
ization (0,  200,  400  g  NH4N03/tree/year),  from 
1984  to  1987.  The  zero  N  treatment  was  increased 
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to  100  g  NH4N03/tree/year  in  1986  due  to  low 
vigor  of  these  trees.  Effluent  irrigation  increased 
leaf  N,  P,  and  K  concentration  in  4  or  5  years  for 
'Mcintosh'  and  2  years  for  'Delicious',  while  leaf  P 
and  K  were  decreased  at  the  highest  N  rate  in  2 
years  for  each  cultivar.  No  major  horticultural 
limitation  were  observed  in  the  successful  estab- 
lishment and  the  first  5  yrs  of  growth  of  Mcintosh 
and  Delicious  apples  when  irrigated  with  effluent 
wastewater.  (Mertz-PTT) 
W90-03364 


GROWTH  OF  CHRYSANTHEMUM  USING  AN 
IRRIGATION  SYSTEM  CONTROLLED  BY 
SOIL  MOISTURE  TENSION. 

California  Univ.,  Davis.  Dept.  of  Environmental 

Horticulture. 

J.  H.  Lieth,  and  D.  W.  Burger. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  1 14,  No.  3,  p  387-392,  May 

1989.  5  fig,  2  tab,  Href. 

Descriptors:  *Irrigation  efficiency,  'Soil  water, 
•Chrysanthemums,  *Plant  growth,  'Moisture  ten- 


Chrysanthemum  plants  were  grown  in  containers 
using  an  irrigation  system  based  either  on  time  (5 
min/day)  or  on  soil  moisture  tensions  of -1.5,  -3.5,  - 
7.5,  and  -15  kPa.  Soil  moisture  tensions  of  -7.5  or  - 
1 5  kPa  caused  significant  reductions  over  the  time- 
based  treatment  in  fresh  and  dry  weights  of  leaves, 
stems,  and  inflorescences  and  total  leaf  area,  but 
had  no  influence  on  inflorescence  diameter  or 
cropping  time.  Stem  length  was  reduced  in  those 
plants  exposed  to  the  two  higher  tensions;  howev- 
er, the  resulting  cut  flowers  were  still  long  enough 
to  satisfy  commercial  demands.  The  amount  of 
water  applied  in  tension-based  treatments  was  8% 
to  24%  that  applied  in  the  time-based  treatment. 
The  -1.5  and  -3.5  kPa  treatments  were  best  suited 
for  minimizing  water  use  while  maintaining  high 
crop  productivity.  (Author's  abstract) 
W90-03365 


SEASONAL  SOIL  WATERLOGGING  INFLU- 
ENCES WATER  RELATIONS  AND  LEAF  NU- 
TRIENT CONTENT  OF  BEARING  APPLE 
TREES. 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

Sciences. 

W.  C.  Olien. 

Journal  of  the  American  Society  for  Horticultural 

Science  JOSHB5,  Vol.  114,  No.  4,  p  537-542,  Jul 

1989.  3  fig,  3  tab,  22  ref. 

Descriptors:  *Soil-water-plant  relationships,  •Wa- 
terlogging, 'Apples,  *Fruit  crops,  *Soil  water, 
•Transpiration,  Seasonal  variation,  Conductance, 
Stomatal  conductance,  Plant  growth,  Water  poten- 
tial. 

Bearing  'Macspur'/M.26  apple  trees  (Malus  domes- 
tica  Borkh.)  were  grown  in  plastic-lined  basins 
under  orchard  conditions.  Four  treatments  were 
imposed  in  each  of  3  years  consisting  of  controls 
and  6-week  periods  of  soil  waterlogging  in  the 
spring,  summer,  or  fall.  Stomatal  conductance, 
transpiration  rate,  leaf  water  content,  and  stem 
water  potential  were  measured  at  the  end  of  each 
waterlogging  period.  Stomatal  conductance  was 
significantly  reduced  by  spring  and  summer  water- 
logging, but  not  by  fall  waterlogging.  Reduction  in 
stomatal  conductance  and  transpiration  rate  gener- 
ally increased  over  years.  Stem  water  potential 
after  spring  and  fall  water  logging  averaged  8% 
less  negative  than  controls  in  all  3  years,  with  no 
trend  over  the  3  years.  In  contrast,  stem  water 
potential  of  summer-waterlogged  trees  was  unaf- 
fected in  the  first  year,  45%  was  more  negative  in 
the  second  year,  and  31%  less  negative  than  con- 
trols in  the  third  year  of  treatment.  Annual  reduc- 
tions in  growth  and  yield  due  to  the  waterlogging 
treatments  were  related  to  decreased  stomatal  con- 
ductance and  to  both  negative  and  positive 
changes  in  stem  water  potential.  Leaf  levels  of  N, 
P,  K,  and  Cu  measured  in  July  were  reduced  only 
by  summer  waterlogging,  with  no  trend  in  re- 
sponse over  years.  (Author's  abstract) 
W90-03366 


POSSIBLE  USE  OF  THE  CROP  WATER 
STRESS  INDEX  AS  AN  INDICATOR  OF  EVA- 
POTRANSPIRATION  DEFICITS  AND  YIELD 
REDUCTIONS  IN  SWEET  CORN. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Horticul- 
ture. 

W.  S.  Braunworth,  and  H.  J.  Mack. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  1 14,  No.  4,  p  542-546,  Jul 
1989.  7  fig,  1  tab,  23  ref. 

Descriptors:  *Soil-water-plant  relationships,  *Eva- 
potranspiration,  *Irrigation  efficiency,  *Corn, 
•Water  stress,  Crop  water  stress  index,  Crop  yield. 

The  crop  water  stress  index  may  be  useful  for 
optimal  irrigation  timing.  This  preliminary  study 
evaluates  the  relationships  between  the  crop  water 
stress  index  and  evapotranspiration  and  yield.  The 
crop  water  stress  index  was  also  characterized  on 
an  hourly  basis.  Once-daily  crop  water  stress  index 
measurements  after  full  ground  cover  was  estab- 
lished and  hourly  crop  water  stress  index  measure- 
ments on  4  days  were  made  in  sweet  corn  irriga- 
tion experiments  in  1984  and  1985.  The  gradient  of 
water  applied  included  five  irrigation  levels  estab- 
lished from  0%  to  100%,  with  the  100%  level 
intended  to  refill  the  root  zone  to  field  capacity, 
after  50%  depletion  of  available  water,  at  each 
irrigation.  Crop  water  stress  index  values,  obtained 
hourly  throughout  the  day,  were  highest  between 
1000  and  1700  hr.  Crop  water  stress  index  values 
tended  to  be  higher  in  the  less-irrigated  plots  (40% 
and  less)  than  in  those  that  received  greater 
amounts  of  water  (57%  to  100%  treatment  levels). 
Seasonal  average  crop  water  stress  index  values 
(midday  measurements)  were  closely  related  to  the 
seasonal  evapotranspiration  deficit  (correspond- 
ence ranged  from  0.45  to  0.96),  but  there  was  not 
the  expected  1 : 1  relationship  of  crop  water  stress 
index  and  evapotranspiration  deficit.  The  yield  def- 
icit of  good,  husked  ears  was  also  closely  related  to 
crop  water  stress  index  (correspondence  ranged 
from  0.82  to  0.93),  but  differences  in  these  relation- 
ships between  years  and  experiments  indicate  that 
crop  water  stress  index  measurements  must  be 
improved.  (Author's  abstract) 
W90-03367 


COMPARISON  OF  THE  AVAILABLE-WATER 
CAPACITIES  OF  PATUMAHOE  CLAY  LOAM 
UNDER  PASTURE  AND  CULTIVATION. 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

For   primary   bibliographic   entry   see   Field   2G. 

W90-03374 


CORN  LEAF  WATER  POTENTIAL  AND 
WATER  USE  EFFICIENCY  UNDER  THREE 
CONSERVATION  TILLAGE  SYSTEMS. 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
A.  M.  Al-Darby,  B.  Lowery,  and  T.  C.  Daniel. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  9,  No.  3, 
p  241-254,  May  1987.  5  fig,  5  tab,  27  ref. 

Descriptors:  *Soil-water-plant  relationships, 
•Corn,  *Soil  water  potential,  *Cultivation,  *Soil 
water,  Conservation  tillage,  Silt,  Loam,  Sand, 
Leaves,  Water  potential,  Crop  yield. 

Corn  was  grown  using  three  conservation  tillage 
systems:  till-plant,  chisel  and  no-till,  and  conven- 
tional moldboard  plow  on  two  soils  (silt  loam  and 
loamy  sand).  These  tillage  systems  were  compared 
for  soil  water  storage  capabilities,  leaf  water  poten- 
tial, dry  matter  and  grain  yield  production  per  unit 
of  water  depleted.  Soil  water  storage  ranked  no-till 
greater  than  chisel  greater  than  till-plant  greater 
than  conventional  moldboard  plow  through  the 
growing  season  in  all  profile  segments  for  both 
soils  with  the  exception  of  the  0.25  to  1  m  zone  in 
1984  for  the  silt  loam  soil,  where  soil  water  storage 
ranked  no-till  greater  than  conventional  plow 
greater  than  till-plant  greater  than  chisel.  Greater 
water  storage  differences  between  the  conserva- 
tion tillage  systems  and  conventional  moldboard 
plow  were  found  for  deeper  depths  (>  0.75  m)  in 
the  loamy  sand  soil.  Leaf  water  potential  for  both 
sites  ranked  no-till  greater  than  chisel  greater  than 
till-plant  greater  than  conventional  plow,  indicat- 
ing higher  water  stress  for  corn  grown  with  con- 
ventional moldboard  plow  compared  with  no-till. 


In  a  relatively  dry  year  such  as  1983,  the  dry 
matter  per  unit  of  water  depleted  was  72.3  kg/ha/ 
mm  for  chisel,  64.3  kg/ha/mm  for  no-till,  60.1  kg/ 
ha/mm  for  till-plant  and  59.6  kg/ha/mm  for  con- 
ventional moldboard  plow,  for  the  silt  loam  site. 
Although  no  significant  differences  were  detected 
the  dry  matter  production  per  unit  of  water  deplet- 
ed from  no-till  was  higher  than  chisel  by  1.1%,  till- 
plant  by  10.2%  and  conventional  plow  by  12.4%  in 
1983  for  the  loamy  sand  site.  Grain  yield  per  unit 
of  water  depleted  was  not  significantly  different  in 
all  years  and  soil  types  with  the  exception  of  1983 
on  the  loamy  sand  soil  where  no-till  was  higher 
than  conventional  moldboard  plow  by  20.8%, 
chisel  by  12.9%,  and  till-plant  by  14.6%.  The 
greater  amounts  of  water  stored  with  the  conserva- 
tion tillage  systems  eliminated  the  potential  for 
reduction  in  dry  matter  and  grain  yield  with  these 
systems  due  to  lower  soil  temperature  early  in  the 
growing  season.  (Author's  abstract) 
W90-03376 


RUNOFF,  SEDIMENT  AND  NUTRIENT 
LOSSES  FROM  VARIOUS  TILLAGE  SYSTEMS 
OF  COTTON. 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

K.  H.  Yoo,  J.  T.  Touchton,  and  R.  H.  Walker. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  12,  No 
1,  p  13-24,  Jul  1988.  2  fig,  4  tab,  17  ref. 

Descriptors:  *Nonpoint  pollution  sources,  •Till- 
age, *Erosion  control,  *Agricultural  runoff,  •Cul- 
tivation, *Cotton,  *Wheat,  Sedimentation,  Cover 
crops,  Tillage  systems,  Weed  control,  Nitrates, 
Phosphorus,  Water  quality. 

Runoff,  sediment  and  nutrient  losses  were  studied 
from  three  tillage  systems  of  cotton:  (1)  no-till 
without  a  cover  crop;  (2)  reduced-till  with  a  winter 
wheat  as  a  cover  crop;  (3)  conventional-till  in  the 
Tennessee  Valley  of  north  Alabama  during  the 
1985  growing  season.  Runoff  samples  were  collect- 
ed from  natural  rainfall  events  and  analyzed  for 
sediment  and  nutrient  losses.  Among  the  three 
tillage  systems  the  reduced-till  with  wheat  cover 
system  was  the  most  effective  in  reducing  the 
surface  runoff,  sediment  and  nutrient  losses  while 
maintaining  comparable  crop  yield.  Runoff  and 
sediment  concentrations  from  the  conventional-till 
system  were  high  during  the  critical  period  (from 
planting  to  the  last  cultivation  of  the  conventional- 
till  system).  During  the  non-critical  period  (be- 
tween the  last  cultivation  of  the  conventional-till 
system  to  harvesting)  sediment  concentrations 
from  all  tillage  systems  were  relatively  low  even 
with  high-runoff  events.  Summer  cultivations  re- 
duced both  surface  runoff  and  sediment  concentra- 
tions from  the  conventional-till  system.  This  may 
signify  that  a  combination  of  conservation  tillage 
and  summer  cultivation  has  the  potential  for  con- 
trolling weeds  without  enhancing  soil  erosion. 
Concentration  of  ammonium  nitrogen  and  soluble- 
phosphorus  concentration  in  surface  runoff  were 
higher  than  the  recommended  standard  level  for 
public  water  supplies  and  the  growth  of  algae, 
respectively.  Concentration  of  nitrate  nitrogen  in 
the  the  surface  runoff  was  well  within  the  upper 
limit  for  drinking  water.  (Author's  abstract) 
W90-03377 


LAND  PREPARATION  REQUIREMENTS  FOR 
RAINFED  RICE  AS  AFFECTED  BY  CLIMATIC 
WATER  BALANCE  AND  TILLAGE  PROPER- 
TIES OF  LOWLAND  SOILS. 

International  Rice  Research  Inst.,  Los  Banos, 
Laguna  (Philippines). 

B.  Mambani,  S.  K.  De  Datta,  and  C.  A.  Redulla. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  14,  No. 
3,  p  219-230,  Aug  1989.  4  fig,  4  tab,  13  ref. 

Descriptors:  *Soil-water-plant  relationships,  *Hy- 
drologic  budget,  *Cultivation,  *Rice,  *Soil  water, 
Tillage,  Conventional  plowing,  Clays,  Loam, 
Sand,  Clay  loam,  Evaporation,  Soil  properties. 

Tillage  effects  on  four  lowland  soils  were  evaluat- 
ed and  the  relationship  between  climatic  water 
balance  (W  =  difference  between  cumulative  rain- 
fall and  evaporation)  and  rice  response  to  land 


89 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  In  Agriculture 


> 


preparation  was  determined  under  rainfed  condi- 
tions. Tillage  treatments  included  zero  tillage,  roto- 
tilling,  conventional  plowing,  shallow  puddling 
and  thorough  puddling.  The  soils  were  Maahas 
clay  (Andaqueptic  Haplaquoll),  San  Miguel  sandy 
loam  (Aerie  Tropaquept),  Maligaya  clay  loam 
(Vertic  Tropaquept)  and  Maligaya  clay  (Vertic 
Tropaquept).  Conventional  plowing  increased  hy- 
draulic conductivity  in  all  four  soils.  Wet  tillage 
had  the  contrary  effect,  which  was  more  apparent 
in  sandy  loam  and  clay  loam  soils  than  in  clay  soils. 
Soil  penetration  resistance  decreased  with  increase 
in  tillage  intensity  under  favorable  climatic  water 
balance  (W  greater  than  100  cm).  Under  inad- 
equate moisture  conditions  (water  balance  less  than 
100  cm),  however,  conventional  plowing  was  more 
favorable  for  soil  tilth  than  was  wet  tillage.  The 
rice  suffered  a  significant  yield  loss  at  hydraulic 
conductivity  greater  than  1.31  cm/day  when  the 
root  length  density  was  less  than  1.24  cm/cubic 
cm.  Root  activity  was  severely  reduced  at  mois- 
ture stress  greater  than  0.005  MPa  and  soil  penetra- 
tion resistance  greater  than  0.57  MPa.  Decreasing 
hydraulic  conductivity  improved  the  profile  mois- 
ture retention  in  sandy  loam  soil,  but  had  no  effect 
on  moisture  regime  in  clay  soils  with  a  shallow 
water  table  (0-30  cm  deep)  or  in  clay  loam  under 
high  climatic  water  balance  (W  greater  than  100 
cm).  As  a  result,  tillage  had  no  effect  on  grain  yield 
in  clay  soils  with  a  shallow  water  table  or  in  clay 
loam  soil  under  high  climatic  water  balance.  In 
sandy  loam,  however,  thorough  puddling  signifi- 
cantly increased  grain  production.  It  was  conclud- 
ed that  tillage  is  not  required  to  alleviate  soil 
physical  limitations  in  rainfed  lowland  rice  produc- 
tion in  low  permeable  soils  under  an  adequate 
climatic  water  balance.  Wet  tillage  is  a  prerequisite 
for  rice  productivity  in  medium  to  course-textured 
soils  in  drought-prone  environments,  although 
thorough  puddling  showed  no  advantage  over 
shallow  puddling.  (Author's  abstract) 
W90-03380 


WATER  MOVEMENT  AND  MACROPORO- 
SITY  OF  AN  AUSTRALIAN  ALFISOL  UNDER 
DIFFERENT  TILLAGE  AND  PASTURE  CON- 
DITIONS. 

New  South  Wales  Dept.  of  Agriculture,  Rydal- 
mere  (Australia).  Biological  and  Chemical  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-03382 


DEPLETION  AND  MOVEMENT  OF  WATER 
BENEATH  CEREAL  CROPS  GROWN  ON  A 
SHALLOW  SOIL  OVERLYING  CHALK. 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-O34O7 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


COMPARISON  OF  STATE  CONSTRUCTION 
SETBACKS  TO  MANAGE  DEVELOPMENT  IN 
COASTAL  HAZARD  AREAS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC.  Office  of  Ocean  and  Coast- 
al Resource  Management. 
J.  M.  Houlahan. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  3,  p 
219-228,  1989.  3  tab,  34  ref. 

Descriptors:  *Coastal  zone  management,  'Coastal 
engineering,  'Erosion  control,  'Regional  develop- 
ment, Construction  methods,  Water  level,  Hazards, 
Legal  aspects,  Management  planning,  Alternative 
planning,  Recession,  Structure,  Great  Lakes. 

Significant  coastal  erosion  affects  roughly  one- 
quarter  of  the  U.S.  coastline,  making  it  one  of  the 
biggest  problems  facing  many  coastal  communities. 
Congress  amended  the  National  Flood  Insurance 


Act,  making  federal  funds  available  for  proper 
demolition  or  relocation  of  structures  that  are  sub- 
ject to  imminent  collapse  due  to  coastal  erosion 
This  amendment,  record  high  Great  Lakes  water 
levels,  and  an  ongoing  National  Academy  of  Sci- 
ences study  of  alternative  erosion  control  manage- 
ment strategies  have  focused  attention  on  construc- 
tion setbacks  as  a  method  of  managing  coastal 
development.  There  are  different  types  of  state 
setback  programs  to  protect  property  and  lives 
from  coastal  erosion  hazards.  Eleven  states  cur- 
rently use  construction  setbacks.  Annual  long-term 
average  recession  rates  are  the  basis  for  the  majori- 
ty of  state  setbacks.  Existing  state  setback  pro- 
grams and  their  strengths  and  weaknesses  are  com- 
pared. Three  desirable  features  of  existing  pro- 
grams are  examined:  (1)  designate  'low'  and  'high' 
hazard  areas,  (2)  consider  structure  size  in  deter- 
mining the  setback  distance,  and  (3)  make  the 
setback  program  understandable  to  the  public 
(Fish-PTT) 
W90-02551 


OVERALL  VIEW  OF  THE  PROBLEMS  CON- 
CERNING THE  HYDRAULIC  ALERT  CAUSED 
BY  THE  NATURAL   DAM   AND  THE   LAKE 
FORMED  AFTER  THE  LANDSLIDE  OF  VAL 
POLA  (UNE  VUE  D'ENSEMBLE  DES  PROB- 
LEMES    CONCERNANT   L'ALERT   HYDRAU- 
LIC CAUSEE  PAR  LE  BARRAGE  NATUREL  ET 
PAR  LE  LAC  QUI  S'EST  FORME  PAR  SULTE 
DE  L'EBOULEMENT  DE  VAL  POLA). 
Ente    Nazionale    per    l'Energia    Elettrica,    Milan 
(Italy).  Centro  di  Ricerca  Elettrica. 
P.  Bertacchi,  M.  Fanelli,  and  U.  Maione. 
Houille  Blanche  HOBLAB,  No.  5,  p  377-386,  1989. 
9  fig,  8  ref.  English  summary. 

Descriptors:  'Hydraulic  engineering,  'Landslides, 
'Natural  levees,  'Lakes,  Channeling,  Overflow, 
Percolating  water,  Dams,  France. 

Physical  and  mathematical  means  were  used  to 
counter  the  hydraulic  problems  that  were  caused 
by  a  catastrophic  landslide  in  Italy  that  created  a 
natural  dam  and  lake.  The  landslide  on  July  28, 
1989  created  a  natural  dam  120  m  high  and  2500  m 
long.  Two  villages  were  destroyed,  many  houses 
were  flooded,  and  27  people  were  killed.  The  lake 
formed  by  the  dam  had,  within  a  month,  a  water 
capacity  of  20  million  cu  m.  Erosion  of  this  natural 
dam  and  water  running  over  the  dam  caused  an 
overflow  which  could  potentially  endanger  the 
lives  of  26,000  people.  Within  one  month  of  the 
landslide,  engineers  had  developed  mathematical 
and  physical  models  leading  to  the  conclusion  that 
a  canal  should  be  dug  to  permit  flow  of  water  from 
the  newly  formed  lake  to  a  river.  This  would 
permit  the  return  home  of  the  26,000  people  who 
had  been  evacuated.  (Author's  abstract) 
W90-02554 


CALCULATION  OF  THE  CAPACITY  OF  UN- 
LINED  CANALS  AND  CHANNELS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-02558 


FLOOD    CONTROL    EXPERIENCE    IN    THE 

USA. 

For  primary  bibliographic  entry  see  Field  6F. 

W90-02564 


WATER  YIELD  FROM  FOREST  SNOWPACK 
MANAGEMENT:  RESEARCH  FINDINGS  IN 
ARIZONA  AND  NEW  MEXICO. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

P.  F.  Ffolliott,  G.  J.  Gottfried,  and  M.  B.  Baker. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  1999-2007,  September  1989.  5  fig,  50  ref. 

Descriptors:  'Snowmelt,  'Snow  management, 
'Computer  models,  'Forest  management,  'Water 
yield,  'Runoff  forecasting,  Snowpack,  Snow  sur- 
veys, Elevation,  Arid  lands,  Forest  watersheds, 
Forest  hydrology,  Arizona,  New  Mexico. 

Snow  falling  in  high-elevation  forests  is  an  impor- 
tant source  of  water  for  much  of  the  arid  South- 


west. Snowpack  conditions  in  Arizona  and  New 
Mexico  differ  from  those  in  more  northern  regions, 
because  of  the  variability  in  annual  accumulations 
and  the  intermittent  melting  throughout  the  winter 
season.  Snow  management  research  in  Arizona  and 
New  Mexico  over  the  past  25  years  has  indicated 
the  possibilities  of  increasing  snowmelt  water 
yields  through  forest  management  activities  The 
effects  of  management  can  be  predicted  from  forest 
inventory  data.  Other  research  has  resulted  in  the 
development  of  snow-runoff  forecasting  proce- 
dures and  computer  simulation  models  of  forest 
snowpack  dynamics,  as  well  as  increasing  the  gen- 
eral knowledge  of  snow  hydrology.  (Author's  ab- 
stract) 
W90-02588 


PRESERVATION  AND  RESTORATION  OF 
THE  WATER  RESOURCES  OF  THE  ARAL 
SEA-AN  URGENT  NATIONAL  ECONOMIC 
PROBLEM. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02692 


STORING  SEDIMENT  AND  FREELNG  FISH. 

Army  Engineer  District,  Portland,  OR. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02734 


SOLVING  A  STREAMBANK  STABILISATION 
PROBLEM. 

Metropolitan  St.  Louis  Sewer  District,  MO. 

G.  Moore. 

Public  Works  PUWOAH,  Vol.  120,  No.  10,  p  139- 

141,  September  1989,  2  fig. 

Descriptors:  'Urban  runoff,  'Storm  runoff,  'Bank 
stabilization,  'Slope  protection,  Watershed  man- 
agement, Cellular  confinement  systems,  Construc- 
tion costs. 

Watershed  development  can  increase  stormwater 
runoff,  which,  without  proper  planning,  can  en- 
large the  horizontal  and  vertical  size  of  drainage 
paths  and  jeopardize  public  and  private  property. 
Some  methods  used  by  the  Metropolitan  St.  Louis 
Sewer  District  to  protect  property  are:  gabions, 
grout-filled  geotextile,  bags,  cellular  confinement 
systems,  synthetic  grids  for  walls,  sheet  pile  with 
rip-rap  blanket,  grouted  rock  blanket,  erosion  con- 
trol blankets,  hand-placed  or  dumped  rip-rap,  and 
conveyance  structures  (pipe  sewers  and  concrete 
channels).  The  North  Waterford  erosion  project  is 
an  example  of  the  planning  and  execution  needed 
for  a  streambank  stabilization  project.  The  solution 
was  to  have  the  District's  maintenance  department 
stabilize  a  27-in.  outlet  drainage  pipe  and  provide 
90  lineal  feet  of  grouted  rock  blanket  at  an  estimat- 
ed cost  of  $35,000.  During  the  final  design  phase  it 
was  decided  to  use  a  cellular  confinement  system 
instead  of  the  grouted  rock  blanket.  The  cellular 
confinement  system  is  an  expandable,  honeycomb 
structure  made  of  high-density  polyethylene.  It  is 
designed  to  confine  cohesionless  or  unstable  soils, 
sand  or  gravel  either  in  a  horizontal  position  or  on 
inclines  up  to  45  degrees.  Actual  construction  time 
of  the  North  Waterford  Project  was  five  days, 
only  a  third  the  time  projected  by  design  estimates. 
At  a  cost  of  $8.60  per  sq  ft  installed,  the  confine- 
ment system  represented  a  cost  savings  of  $3.55  per 
sq  ft  over  the  grouted-rock  alternative,  or  an  over- 
all saving  of  $10,000  for  the  project.  (Cutty-PTT) 
W90-02737 


URBAN  STORM  RUNOFF  EFFECTS  ON  EX- 
CHANGEABLE CATIONS  AND  PERCOLAT- 
ING WATER  CONSTITUENTS  BELOW  RE- 
CHARGE BASINS. 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02738 


PHYSICALLY        BASED        HYDROLOGICAL 
MODELS  FOR  FLOOD  COMPUTATIONS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
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Groundwater  Management — Group  4B 


For  primary  bibliographic  entry  see  Field  2E. 
W90-02967 


RELIABILITY  CONSTRAINED  MARKOV  DE- 
CISION PROGRAMMING  AND  ITS  PRACTI- 
CAL APPLICATION  TO  THE  OPTIMIZATION 
OF  MULTIPURPOSE  RESERVOIR  REGULA- 
TION. 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Hydrau- 
lic Engineering. 
Q.  Liango. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
417-422. 

Descriptors:  ♦Model  studies,  •China,  ♦Multipur- 
pose reservoirs,  'Reservoir  operation,  'Computer 
models,  Computer  programs,  Algorithms,  Markov 
Decision  Programming,  Dynamic  programming, 
Stochastic  models,  Cost  analysis,  Danjkangkou 
Reservoir,  Hydroelectric  power,  Navigation,  Irri- 
gation, Reliability,  Decision  making,  Developing 
countries. 

Optimization  of  regulating  a  reservoir  with  multi- 
ple objectives  is  considered.  The  system  is  modeled 
as  a  periodic  Markov  Decision  Programming 
(MDP).  A  procedure  is  proposed  in  which  the 
Dynamic  Programming  (DP)  is  combined  with  the 
use  of  probability  computation  in  conjunction  with 
penalty  costs  to  derive  long-term  operating  poli- 
cies to  maximize  one  of  the  objectives  without 
violating  the  constraints  on  the  others.  The  appli- 
cation of  this  procedure  to  a  reservoir  (Danjiang- 
kou  Reservoir,  Hubein  Province,  China)  with  four 
objectives  (power  generation,  power  generation 
reliability,  navigation  reliability,  and  irrigation  reli- 
ability) demonstrates  its  power.  The  model  in- 
volved 36  decision  periods,  64  storage  and  10 
inflow  states,  and  used  the  historical  inflow 
records  as  data  to  evaluate  the  derived  policy  of 
simulation.  The  results  show  that  the  average 
yearly  amount  of  electric  generation,  compared 
with  that  from  conventional  rules,  can  be  increased 
by  at  least  4.1%  without  reducing  the  requirements 
of  the  other  objectives.  The  constrained  optimiza- 
tion algorithm  used  here,  which  finds  an  optimal 
operating  policy  for  maximal  power  production 
subject  to  set  quota  limits  for  other  objectives,  is 
suitable  for  the  recent  conditions  in  China.  (See 
also  W90-03036)  (Rochester-PTT) 
W9O-03097 


OPTIMAL  MULTIOBJECnVE  OPERATION- 
AL PLANNING  OF  A  WATER  RESOURCES 
SYSTEM. 

Universidade  Estadual  de  Campinas  (Brazil).  Dept. 

de  Engenharia  de  Sistemas. 

S.  Soares,  and  M.  G.  Andrade  Filho. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

423-430,  6  fig,  10  ref. 

Descriptors:  'Brazil,  *Model  studies,  *Water  re- 
sources development,  'Reservoirs,  'Resources 
management,  'Hydrologic  models,  Stochastic 
models,  Optimization,  Hydroelectric  power,  Irri- 
gation, Energy  composite  reservoir  model,  Sao 
Francisco  River,  Management  planning,  Mathe- 
matical models,  Performance  evaluation. 

The  optimal  multiobjective  operational  problem  of 
water  resources  system  is  considered,  with  two 
conflicting  objectives:  (1)  generation  of  electrical 
energy  and  (2)  the  use  of  water  for  irrigation.  The 
effect  of  the  use  of  water  for  irrigation  on  the 
reliability  of  system  load  supply  is  analyzed.  The 
hydroelectric  system  is  represented  by  an  energy 
composite  reservoir  model  and  the  randomness  of 
inflows  is  considered.  The  optimal  solution  is  ob- 
tained by  Stochastic  Dynamic  Programming.  The 
model  is  applied  to  the  hydroelectric  system  of  the 
Sao  Francisco  River,  Northeast  Region,  Brazil. 
The  curves  of  risk  of  load  shedding  versus  irriga- 
tion and  average  load  shedding  versus  irrigation 
are  presented.  The  system  was  represented  by  a 
composite  reservoir  of  energy.  The  two-objective 
problem  was  approached  by  the  weighting 
method.  The  results  show  that,  although  the  risk  of 


load  shedding  increases  greatly  with  the  increase  in 
the  use  of  water  for  irrigation,  the  expected  value 
of  load  shedding  does  not  suffer  as  much.  For 
example,  with  a  weighting  factor  (a  unit  transfor- 
mation factor  in  terms  of  irrigation  benefit  units/ 
hydroelectric  benefit  units)  equal  to  5,  there  would 
be  an  average  irrigation  corresponding  to  450  MW 
of  energy,  implying  a  high  risk  of  load  shedding 
(24%)  ,  but  a  low  expected  value  for  load  shedding 
(30  MW,  or  approximately  1.2%  of  average  load 
demand).  The  proposed  approach  can  be  applied 
to  any  reservoir  system  where  the  composite 
model  is  adequate.  (See  also  W9O-O3036)  (Roches- 
ter-PTT) 
W90-03098 


FLEXIBLE   POLYHEDRON   METHOD   WITH 
MONOTONICITY  ANALYSIS. 

Zhejiang  Univ.,  Hangzhou  (China).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03099 


AQUATIC  WEED  CONTROL. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 
W.  T.  Haller. 

Grounds  Maintenance,  Vol.  23,  No.  4,  p  10-16,  90- 
92,  April  1988. 

Descriptors:  'Aquatic  weed  control,  'Ponds, 
'Aquatic  plants,  Herbicides,  Biocontrol,  Planning, 
Construction,  Maintenance,  Drawdown,  Manage- 
ment planning,  Administrative  agencies,  Permits. 

Properly  managed  ponds  can  add  beauty  to  the 
landscape.  Pond  management  begins  with  proper 
planning  and  construction,  followed  by  continued 
maintenance.  The  greatest  example  of  poor  plan- 
ning is  the  construction  of  a  pond  that  won't  hold 
water.  To  prevent  this,  soil  surveys,  the  Soil  Con- 
servation Service  or  county  extension  agents 
should  be  consulted  to  determine  what  soil  types 
are  present  and  the  depth  of  the  water  table.  It  is 
important  to  carefully  plan  pond  and  waterway 
construction  with  consideration  given  to  future 
objectives  and  management  plans.  Dominating 
plants  can  be  controlled  with  biocontrols,  herbi- 
cides, mechanical  harvesting  or  pond  drawdown. 
The  herbicides  chosen  should  be  labeled  for  aquat- 
ic use.  The  herbicide  label  should  be  checked  to 
see  if  the  herbicide  prohibits  the  use  of  the  treated 
water  for  fishing,  swimming  or  irrigation.  Because 
regulations  vary  from  state  to  state,  the  necessary 
permits  should  be  obtained  and  all  label  instruc- 
tions should  be  followed.  (Mertz-PTT) 
W90-03271 


USE  OF  INFLATABLE  WEIRS  FOR  WATER 
LEVEL  REGULATION. 

Floecksmuhle  Energietechnik  G.m.b.H,  Aachen 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8A. 

W90-O3310 


RUNOFF,  SEDIMENT  AND  NUTRIENT 
LOSSES  FROM  VARIOUS  TILLAGE  SYSTEMS 
OF  COTTON. 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-03377 


RUNOFF  AND  EROSION  CONTROL  WITH 
HILL  FARMING  IN  THE  SUB-COASTAL  AP- 
ENNINES CLIMATE. 

Palermo  Univ.  (Italy).  Faculty  of  Agriculture. 
For  primary  bibliographic   entry   see   Field   4D. 
W90-03378 


EFFICIENCY  OF  SUBSOILING  AND  SUBSUR- 
FACE DRAINAGE  IN  HEAVY  ALLUVIAL 
SOILS  OF  THE  G.D.R. 

Forschungszentrum       fuer       Bodenfruchtbarkeit 

Muencheberg  (German  D.R.). 

L.  Muller. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  12,  No. 


2,  p  121-134,  Aug  1988.  8  fig,  4  tab,  29  ref. 

Descriptors:  'Drainage  engineering,  'Drainage 
ditches,  'Rainfall  impact,  'Clays,  'Mole  drainage, 
•Soil  porosity,  Soil  properties,  Field  tests. 

The  durability  of  mole  channels,  disruption  zones 
and  backfills  of  rain  trenches  was  observed  and  the 
traction  requirements  of  rigid  tines  were  deter- 
mined, during  long-term  field  trials  on  alluvial  clay 
soils.  Mole  channels  formed  above  the  water-table 
and  having  an  effective  top  depth  of  greater  than 
or  equal  to  0.55  m  will  be  ascertainable  as  cavities 
over  3-7  years,  and  thereafter  as  zones  of  increased 
horizontal  permeability.  In  disruption  zones,  im- 
proved water  permeability  at  a  depth  of  greater 
than  or  equal  to  0.45  m  continued  for  more  than  54 
months.  After  20  years,  backfilled  soil  tends  to  be 
less  permeable  than  the  adjacent  undisturbed  soil. 
The  causes  of  differences  in  durability  were  ana- 
lyzed and  results  used  to  determine  an  efficient 
installation  method.  It  is  recommended  that  pipe 
drainage  with  permeable  backfill  be  applied  to- 
gether with  mole  loosening  (Maulwurflockerung). 
The  combination  should  be  adapted  to  local  field 
conditions.  (Author's  abstract) 
W90-03379 


INCREASING  DAMMING  OF  THE  PARANA 
BASIN  AND  ITS  EFFECTS  ON  THE  LOWER 
REACHES. 

Consejo  Nacional  de  Investigaciones  Cientificas  y 

Tecnicas,  Buenos  Aires  (Argentina). 

For  primary  bibliographic  entry  see   Field   6G. 

W90-03507 


EFFECT  OF  STREAM  REGULATION  ON  POP- 
ULATION PARAMETERS  OF  ATLANTIC 
SALMON  (SALMO  SALAR  L.)  IN  THE  RIVER 
LAERDALSELVA,  WESTERN  NORWAY. 

Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-03508 


SEDIMENT  DEPOSITION  IN  CUTOFF  MEAN- 
DER BENDS  AND  IMPLICATIONS  FOR  EF- 
FECTIVE MANAGEMENT. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03511 


OPTIMAL  REAL-TIME  FORECASTING  AND 
CONTROL  OF  RESERVOIR  HYDROSYSTEMS 
USING  REMOTE  AND  ON-SITE  SENSORS, 
VOLUME  I:  FORECASTING  RESERVOIR  IN- 
FLOWS. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-03552 


OPTIMAL  REAL-TIME  FORECASTING  AND 
CONTROL  OF  RESERVOIR  HYDROSYSTEMS 
USING  REMOTE  AND  ON-SITE  SENSORS, 
VOLUME  H:  RESERVOIR  CONTROL. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-03553 


PLANNING  MODEL  FOR  THE  CONTROL 
AND  TREATMENT  OF  STORMWATER 
RUNOFF  THROUGH  DETENTION  STORAGE. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-03561 

4B.  Groundwater  Management 


COMBINING  FLOW  SIMULATION  AND  OP- 
TIMIZATION FOR  DYNAMIC  MANAGE- 
MENT OF  RELIEF  WELLS. 
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Alberta  Environment,  Edmonton.  Technical  Serv- 
ices Div. 
T.  S.  Chau. 

Advances  in  Water  Resources  AWREDI,  Vol.  12, 
No.l,  p  26-36,  March  1989.  6  fig,  3  tab,  26  ref. 

Descriptors:  'Subsurface  drainage,  'Model  studies, 
•Mathematical  models,  'Relief  wells,  'Hydrostatic 
pressure,  'Simulation  analysis,  'Systems  analysis, 
Impervious  soils,  Sand,  Gravel,  Reservoirs,  Rivers, 
Surface  water,  Flow  discharge,  Permeability,  Man- 
agement planning,  Hydraulic  structures,  Aquifers, 
Optimization,  Groundwater  movement,  Simulation 
analysis,  Site  selection,  Sensitivity  analysis,  Trans- 
missivity,  Weil  capacity,  Drawdown. 

Many  dams  and  levees  are  founded  on  a  thin  layer 
of  relatively  impervious  soil  underlain  by  a  deep 
layer  of  pervious  sands  and  gravels.  Induced  by 
the  hydrostatic  pressure  in  the  reservoir  or  river, 
water  flows  from  the  surface  water  body  through 
the  permeable  layer  towards  the  area  landward  of 
the  hydraulic  structure.  This  can  produce  high 
pressure  in  the  permeable  layer  landward  of  the 
structure  such  that  the  submerged  weight  of  the 
overlying  stratum  is  insufficient  to  contain  it.  A 
management  model  has  been  developed  and  tested 
for  analyzing  pressure  relief  well  systems  near 
hydraulic  structures.  The  management  problem 
was  formulated  using  the  mixed  integer  program- 
ming optimization  technique.  Groundwater  flow 
dynamics  were  incorporated  into  the  optimization 
formulation  using  response  functions  generated 
with  a  flow  simulation  model.  The  stability  of  soils 
was  considered  by  requiring  acceptable  head 
bounds  at  potential  heaving  locations.  The  man- 
agement model  selects  well  sites  and  determines 
optimal  operation  schedules  for  the  relief  wells. 
The  model  was  demonstrated  with  two  hypotheti- 
cal examples  to  illustrate  the  tradeoffs  between 
system  parameters  and  the  system  performance. 
Sensitivity  studies  of  system  parameters  were  per- 
formed, respectively,  on  aquifer  transmissivity, 
minimum  drawdown,  and  well  capacity.  (Author's 
abstract) 
W90-02548 


HYDROGEOLOGY. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02866 


REGION  7,  CENTRAL  ALLUVIAL  BASINS. 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02876 


THREE-DIMENSIONAL  FINITE  ELEMENT 
GROUNDWATER  MODEL  FOR  THE  RIVER 
RHINE  RESERVOIR  KEHL/STRASBOURG. 

Lahmeyer  International  G.m.b.H.,  Frankfurt  am 

Main  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02995 


NUMERICAL  MODELING  OF  HOT  WATER 
STORAGE  IN  AQUIFER  BY  FINITE  ELE- 
MENT METHOD. 

Ecole    Nationale    Superieure   d'Arts   et    Metiers, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03083 


MODELLING       THE        REGIONAL       HEAT 
BUDGET  IN  AQUIFERS. 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03084 


THERMAL  ENERGY  STORAGE  MODEL  FOR 
A  CONFINED  AQUIFER. 

Nanjing  Univ.  (China).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03085 


OPTIMAL  OPERATION  OF  A  RESERVOIR 
SYSTEM  WITH  NETWORK  FLOW  ALGO- 
RITHM. 

Universidade  Estadual  de  Campinas  (Brazil).  Dept. 
de  Engenharia  de  Sistemas. 
P.  B.  Correia,  and  M.  G.  Andrade. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologie Processes.  Elsevier,  New  York.  1988.  p 
399-404,  1  fig,  8  ref. 

Descriptors:  'Brazil,  'Reservoirs,  'Networks, 
•Resources  management,  'Hydrologie  models, 
Optimization,  Hydroelectric  power,  Seasonal  dis- 
tribution, Irrigation,  Instream  flow,  Water  supply, 
Water  quality  management,  Mathematical  models, 
Sao  Paulo,  Performance  evaluation. 

The  problem  of  optimal  operation  of  a  multiple-use 
reservoir  system  in  the  state  of  Sao  Paulo,  Brazil,  is 
discussed.  The  operation  of  this  system  needs  to 
consider  conflicting  objectives  (water  supply,  elec- 
trical energy  production,  irrigation,  and  minimum 
and  maximum  outflow  constraints  due  to  water 
quality  and  flood  control  problems,  respectively). 
The  problem  was  formulated  as  a  network  flow 
optimization  model  with  a  parametric  objective 
function.  The  solution  consists  of  reservoir  optimal 
daily  operation  rules  and  the  curve  representing 
the  trade-off  between  water  supply  and  electrical 
energy  production.  The  water  quality  resulting 
from  optimal  operation  was  analyzed  and  flow 
levels  needed  to  maintain  desired  water  quality 
were  determined.  During  the  rainy  season,  objec- 
tives were  obtained  totally  and  during  the  dry 
season  the  maximum  water  supply  demand  that  the 
system  could  maintain,  without  infringing  on  the 
minimum  outflow  restrictions,  was  15  cu  m/sec.  In 
all  cases  studied,  the  flows  of  the  rivers  exceeded 
the  critical  values  necessary  to  maintain  water 
quality.  (See  also  W90-03036)  (Rochester-PTT) 
W90-03094 


MATHEMATICAL  SIMULATION  OF  HYDRO- 
LOGIC  REGIME  OF  CHAOHUA  SPRING  IN 
MIXIAN  COUNTY. 

Nanjing  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03115 


APPLICATION  OF  NUCLEAR  TECHNIQUES 
TO  EXPLOIT  VUGULAR  PORE  WATER  IN 
RED  BEDS,  SICHUAN  BASIN. 

Institute  of  Applied  Nuclear  Technology  of  Si- 
chuan, China. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03139 


CHARACTERISTICS  AND  RESOURCE  AS- 
SESSMENT OF  THE  THERMAL  GROUND- 
WATER FROM  THE  LOWER  TRIASSIC 
SERIES  KARST  IN  CHONGQING  XIAOQUAN 
HOTEL  AREA. 

Nanjiang  Hydrogeological  and  Engineering  Geo- 
logical Party,  Sichuan,  China. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03159 


KARST  GROUNDWATER  INRUSH  AND  ITS 
PREVENTION  AND  CONTROL  IN  COAL 
MINES  IN  CHINA. 

Institute    of    Geology    and    Exploration,     Xian 

(China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03171 


ALMOST  DEVELOPED  TECHNIQUE  OF 
KARST  COLLAPSE  PREVENTION  DURING 
MINE  DRAINAGE. 

China  Univ.  of  Geosciences,  Beijing,  China. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03180 


FORMATION  OF  GYPSUM  KARST  COL- 
LAPSE-COLUMN AND  ITS  HYDROGEOLOGI- 
CAL SIGNIFICANCE. 

State  Bureau  of  Mineral  Reserves,  Beijing  (China). 


For  primary  bibliographic  entry  see  Field  2F. 
W90-O3184 


IDENTIFICATION  OF  SUBSURFACE  DRAIN 
LOCATIONS  WITH  GROUND-PENETRATING 
RADAR. 

Agriculture    Canada,    Fredericton    (New    Bruns- 
wick). Research  Station. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03287 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


CONSEQUENCES  OF  SEA  LEVEL  RISE:  IM- 
PLICATIONS FROM  THE  MISSISSIPPI 
DELTA. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-02552 


CHANGES  IN  SALMON  SPAWNING  AND 
REARING  HABITAT  FROM  LNCREASED  DE- 
LIVERY OF  FTNE  SEDIMENT  TO  THE  SOUTH 
FORK  SALMON  RTVER,  n>AHO. 

W.  S.  Platts,  R.  J.  Torquemada,  M.  L.  McHenry, 
and  C.  K.  Graham. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  118,  No.  3,  p  274-283,  May  1989.  4 
fig,  3  tab,  33  ref. 

Descriptors:  'Logging,  'Spawning,  'Sediment  dis- 
charge, 'Salmon,  South  Fork  Salmon  River, 
Idaho,  Flood  flow,  Sedimentation. 

Levels  of  surface  and  subsurface  fine  sedimetn 
(<4.75  mm  in  diameter)  were  measured  annually 
from  1965  to  1985  in  spawning  and  rearing  areas 
for  chinook  salmon  Onchorynchus  tschawtscha 
and  steelhead  O.  mykiss  (formerly  Salmo  gaird- 
neri)  in  the  South  Fork  Salmon  River,  Idaho. 
Between  1950  and  1965,  logging  and  road  con- 
struction, in  combination  with  large  storm  events 
of  1964  and  1965,  resulted  in  the  delivery  of  in- 
creased amounts  of  fine  sediments  to  the  area  in 
1966  and  48%  of  the  volume  in  1969,  respectively. 
A  logging  moratorium  initiated  in  1965,  coupled 
with  natural  recovery  and  watershed  rehabilita- 
tion, led  to  significant  decreases  in  the  amounts  of 
fine  sediments  delivered  to  and  stored  in  the  South 
Fork  Salmon  River;  this  reduction  led  to  a  limited 
resumption  of  logging  operations  within  the  water- 
shed in  1978.  By  1985,  surface  and  subsurface 
sediment  levels  in  chinook  salmon  spawning  areas 
averaged  19.7%  of  the  surface  area  and  24.5%  of 
the  volume,  respectively.  However,  additional  re- 
covery to  prelogging  fine  sediment  levels  is  prob- 
ably contingent  on  both  further  watershed  recov- 
ery and  the  occurrence  of  flood  flows  capable  of 
transporting  materia]  downstream.  An  equilibrium 
between  incoming  sediment  from  the  watershed 
and  outgoing  sediment  from  the  river  appears  to 
have  been  reached  under  flow  regimes  that  have 
occurred  since  1975.  (Author's  abstract) 
W90-02689 


CATCHMENT  DISTURBANCE  INFERRED 
FROM  PALEOLIMNOLOGICAL  STLTOES  OF 
THREE  CONTRASTED  SUB-HUMTD  ENVI- 
RONMENTS IN  MOROCCO. 

University   Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

R.  J.  Flower,  A.  C.  Stevenson,  J.  A.  Dealing,  I.  D. 

L.  Foster,  and  A.  Airey. 

Journal  of  Paleolimnology,  Vol.  1,  No.  4,  p  293- 

322,  1989.  15  fig,  9  tab,  47  ref. 

Descriptors:  'Environmental  effects,  'Paleolimno- 
logy, 'Sediments,  'Land  use,  'Subhumid  climates, 
•Morocco,  Catchment  areas,  Cores,  Erosion,  Geo- 
chemistry, Magnetic  studies,  Diatoms,  Pollen. 

The  degree  of  catchment  disturbance  at  three  sites 
in  Morocco  was  determined  from  sediment  cores. 
Magnetic,  geochemical,  pollen,  and  diatom  studies 
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of  cores  from  all  three  sites  were  compared  with 
modern  field-survey  data.  Despite  failure  to  date 
the  beginning  of  inferred  catchment  disturbance, 
sediment  cores  for  Dayat-er-Roumi  and  Dayat  Af- 
fougah  provided  clear  evidence  of  recent  and 
major  erosion  of  catchment  soils.  The  recent  histo- 
ry of  the  Dayat-er-Roumi  catchment  was  one  of 
continuous  agricultural  disturbance  upon  which 
was  superimposed  the  effects  of  a  sequence  of 
wetland  drainage  operations  represented  by  peaks 
in  the  magnetic  profiles.  The  pollen  present  in  the 
samples  suggested  soil  erosion  from  catchment  de- 
forestation at  Dayat  Affagougah.  Diatom  commu- 
nities have  not  yet  stabilized  at  either  of  these  sites 
but  declining  sediment  accumulation  rates  and  di- 
minished soil  inwash  indicated  partial  recovery 
from  past  disturbances.  The  Lac  Azigza  had  a 
relatively  pristine  cedar  forest  remaining  and  a  low 
level  of  human  activity  in  the  catchment.  Although 
the  site  had  partial  forest  clearance,  possibly  in  the 
17th  century,  the  overall  picture  since  then  was 
one  of  environmental  stability.  The  pollen  record 
at  Lac  Azigza  indicated  increased  sheep  grazing  in 
the  catchment  area  during  the  post- 1963  period. 
(Cutty-PTT) 
W90-02731 


MODELING  THE  EFFECTS  OF  AMAZONIAN 
DEFORESTATION  ON  REGIONAL  SURFACE 
CLIMATE:  A  REVIEW. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
R.  E.  Dickinson. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.  2-4,  p  339-347,  Sep  1989.  5  fig,  17  ref. 

Descriptors:  *Climatology,  *Forests,  *Amazon 
River,  Model  studies,  Micrometeorology,  Defor- 
estation, Rainfall. 

Conversion  of  a  large  fraction  of  the  Amazon  to 
shorter  cover  is  expected  to  have  significant  cli- 
matic consequences.  Evaluation  of  these  conse- 
quences; however,  requires  modeling  the  microme- 
teorology of  the  forest  canopy,  plus  scaling  up 
from  the  local  scales  of  individual  sites  and  con- 
vective  storms  to  the  scales  of  Global  Climate 
Models  (GMCs).  The  model  of  Dickinson  and 
Henderson-Sellers  indicates  the  important  effects 
of  deforestation,  especially  a  decrease  in  evapo- 
transpiration  and  an  increase  in  surface  tempera- 
tures. The  model's  estimation  of  interception 
losses;  however,  appears  exaggerated,  especially 
during  the  wet  season,  because  of  an  excess  in 
model  solar  radiation  at  the  surface  and  because  of 
the  dissimilarity  between  the  temporal  structure  of 
local  rainfall  and  that  generated  at  a  model  grid 
point.  These  defects  are  likely  to  exaggerate  the 
change  in  model  interception.  It  is  also  apparent 
that  a  GCM  integration  of  >  or  =  to  3-4  years 
may  be  necessary  to  establish  the  consequences  of 
the  deforestation  for  regional  and  global  climate. 
(Author's  abstract) 
W90-02783 


WATER  RESOURCES  AND  EFFECTS  OF  PO- 
TENTIAL SURFACE  COAL  MINING  ON  DIS- 
SOLVED SOLIDS  IN  HANGING  WOMAN 
CREEK  BASIN,  SOUTHEASTERN  MONTANA. 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

M.  R.  Cannon. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4047, 
August    1989.    82p,   9   fig,   4  pi,    14  tab,    56   ref. 

Descriptors:  *Coal  mine  effects,  *Geohydrology, 
•Water  pollution  sources,  'Montana,  Hydrology, 
Surface  coal  mining,  Water  quality. 

Groundwater  resources  of  the  Hanging  Woman 
Creek  basin,  Montana  include  Holocene  and  Pleis- 
tocene alluvial  aquifers  and  sandstone,  coal,  and 
clinker  aquifers  in  the  Paleocene  Fort  Union  For- 
mation. Surface  water  resources  are  composed  of 
Hanging  Woman  Creek,  its  tributaries,  and  small 
stock  ponds.  Dissolved-solids  concentrations  in 
groundwater  ranged  from  200  to  11,00  mg/L. 
Generally,  concentrations  were  largest  in  alluvial 
aquifers  and  smallest  in  clinker  aquifers.  Near  its 


mouth,  Hanging  Woman  Creek  had  a  median  con- 
centration of  about  1,800  mg/L.  Mining  of  the  20- 
foot  to  35-foot-thick  Anderson  coal  bed  and  3-foot 
to  16-foot  thick  Dietz  coal  bed  could  increase 
dissolved-solids  concentrations  in  shallow  aquifers 
and  in  Hanging  Woman  Creek  because  of  leaching 
of  soluble  minerals  from  mine  spoils.  Analysis  of 
saturated-paste  extracts  from  158  overburden  sam- 
ples indicated  that  water  moving  through  mine 
spoils  would  have  a  median  increase  in  dissolved- 
solids  concentration  of  about  3,700  mg/L,  resulting 
in  an  additional  dissolved-solids  load  to  Hanging 
Woman  Creek  of  about  3.0  tons/day.  Hanging 
Woman  Creek  near  Birney  could  have  an  annual 
post-mining  dissolved-solids  load  of  3,415  tons  at 
median  discharge,  a  47%  increase  from  pre-mining 
conditions  load.  Post-mining  concentrations  of  dis- 
solved solids,  at  median  discharge,  could  range 
from  2,380  mg/L  in  March  to  3,940  mg/L  in 
August,  compared  to  mean  pre-mining  concentra- 
tions that  ranged  from  1,700  mg/L  in  July,  No- 
vember, and  December  to  2,060  mg/L  in  May. 
Post-mining  concentrations  and  loads  in  Hanging 
Woman  Creek  would  be  smaller  if  a  smaller  area 
were  mined.  (USGS) 
W90-02848 


RELATION  BETWEEN  LAND  USE  AND 
GROUND-WATER  QUALITY  IN  THE  UPPER 
GLACIAL  AQUIFER  IN  NASSAU  AND  SUF- 
FOLK COUNTIES,  LONG  ISLAND,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  A.  V.  Eckhardt,  W.  J.  Flipse,  and  E.  T. 
Oaksford. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4142, 
1989.  35p,  1 1  fig,  5  tab,  65  ref. 

Descriptors:  "Long  Island,  *New  York,  *Geohy- 
drology,  'Groundwater  pollution,  *Water  quality, 
♦Organic  solvents,  *Water  pollution  sources,  Path 
of  pollutants,  Groundwater,  Land  use. 

The  chemical  quality  of  groundwater  in  the  upper 
glacial  (water-table)  aquifer  beneath  the  10  types  of 
land-use  areas  of  Nassau  and  Suffolk  Counties,  NY 
was  examined  to  evaluate  the  effect  of  human 
activities  on  groundwater.  The  highest  median 
chloride  and  total  dissolved-solids  concentrations 
were  found  in  wells  in  high-density  residential 
areas  (more  than  five  dwellings/acre),  and  the 
highest  median  nitrate,  sulfate,  and  calcium  con- 
centrations were  found  in  wells  in  agricultural  and 
high  density  residential  areas.  Relatively  low 
median  concentrations  of  inorganic  chemical  con- 
stituents were  found  in  wells  in  undeveloped  and 
low-density  residential  areas  (1  or  fewer/acre): 
volatile  organic  compounds  were  rarely  detected 
in  these  same  areas.  The  highest  concentrations 
and  most  frequent  detection  of  volatile  organic 
compounds  were  in  industrial  and  commercial 
areas.  The  most  commonly  detected  volatile  or- 
ganic compounds  were  1,1,1-trichloroethane  (24% 
of  wells),  tetrachloroethylene  (20%),  trichloroeth- 
ylene  (18%),  chloroform  (9%),  and  1,2-dichlor- 
oethylene  (5%).  The  spatial  distributions  of  trich- 
loroethylene,  chloroform  and  other  volatile  organ- 
ic compounds  in  the  upper  glacial  aquifer  are  di- 
rectly correlated  with  population  density  in  the 
two-county  area.  (USGS) 
W90-02861 


FLOODS:  HYDROLOGICAL,  SEDIMENTOLO- 
GICAL  AND  GEOMORPHOLOGICAL  IMPLI- 
CATIONS. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02963 


FLOOD  FREQUENCY  AND  URBAN-INDUCED 
CHANNEL  CHANGE:  SOME  BRITISH  EXAM- 
PLES. 

College  of  St.   Paul  and   St.   Mary,   Cheltenham 
(England).  Dept.  of  Geography  and  Geology. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02968 


RIVER  CHANNEL  CHANGES  IN  RESPONSE 
TO  FLOODING  IN  THE  UPPER  RIVER  DEE 
CATCHMENT,  ABERDEENSHIRE,  OVER  THE 
LAST  200  YEARS. 

College  of  St.   Paul  and   St.   Mary,  Cheltenham 
(England).  Dept.  of  Geography  and  Geology. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02976 


INTERACTIONS  BETWEEN  PB-ZN  MINE  OF 
GUTTURU  PALA  AND  LOCAL  GROUNDWAT- 
ER RESURCES  (FLUMINESE,  SARDINIA, 
ITALY). 

Dept.  Georisorse  e  Territorio,  Torino,  Italy. 
M.  Civita,  P.  Forti,  G.  Perna,  and  B.  Turi. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1083-1088,  4 
fig,  1  ref. 

Descriptors:  "Lead,  *Zinc,  *Mine  drainage, 
•Groundwater  movement,  *Geohydrology,  *Karst 
hydrology,  "Italy,  *Groundwater  quality,  *Karst, 
Heavy  metals,  Potable  water,  Irrigation  water,  In- 
dustrial water,  Flow  profiles. 

In  the  northern  part  of  the  Iglesiente  mining  dis- 
trict, the  Gutturu  Pala  geohydrological  system  of 
Italy  is  one  of  the  most  important  sources  for  Pb 
and  Zn  in  the  European  Economic  Community. 
The  host  rock  of  the  ore  deposits  is  the  carbonitic 
'Gonnesa  formation',  lower  cambrian  in  age.  Ten 
sets  of  water  samples  were  collected  from  all  the 
springs  of  the  area  and  from  test  holes  in  the  +157 
level  of  the  Gutturu  Pala  mine.  Standard  chemical 
analyses  were  carried  out  on  all  these  sets.  Two 
separate  dye  tests  were  also  conducted,  pumping 
the  tracer  in  two  test  holes  at  opposite  sides  of  the 
+  157  level.  These  tests  gave  positive  results  for 
both  Pubuxinu  and  Gutturu  Pala  springs,  proving 
their  geohydrological  connection  with  the  mine  as 
well  as  with  each  other.  By  using  the  known 
discharges  for  the  three  main  springs,  the  average 
groundwater  discharge  was  evaluated.  This  was  on 
the  order  of  0.4  cu  m/s,  with  peak  flows  of  about 
0.6  cu  m/s.  Average  hydrochemical  data  define  the 
water  quality  of  the  springs  as:  being  of  'good 
quality'  for  potable  use;  'unlimited'  for  irrigation 
use;  and  'good'  for  industrial  use.  On  the  basis  of 
the  characteristic  ionic  ratios,  a  similarity  was 
found  between  the  waters  from  the  +80  level  and 
those  of  the  springs  to  the  southeast.  Dye  tracing 
tests  done  from  the  Su  Pitzianti  sinkhole,  at  the 
eastern  side  of  the  carbonate  structure  close  to  the 
Arenas  mine,  gave  positive  results  in  all  the  springs 
and,  after  a  longer  time  interval,  also  in  the  +80 
gallery,  making  evident  the  interconnection  be- 
tween all  the  systems  feeding  the  springs.  (See  also 
W90-03 1 04)  (Lantz-PTT) 
W90-03172 


KARST  WATER-BEARING  SALIENT  FEA- 
TURES IN  WANGFENG  COLLIERY,  JIAOZUO 
COAL  MINE. 

Jiaozuo  Coal  Mine  Administration  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03175 


PRACTITIONER'S  HANDBOOK  ON  THE 
MODELLING  OF  DYNAMIC  CHANGE  IN 
ECOSYSTEMS. 

Institute    of   Terrestrial    Ecology,    Grange    over 
Sands  (England).  Merlewood  Research  Station. 
For  primary  bibliographic   entry   see   Field   6G. 
W90-03198 


ENVIRONMENTAL  INFLUENCES  ON  THE 
OYSTER  INDUSTRY  ALONG  THE  WEST 
COAST  OF  FLORIDA. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-03263 
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HYDRAULIC        ENGINEERING:         GLOBAL 
CHALLENGE. 

Polytechnic  Univ.,  Brooklyn,  NY. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-03329 


AQUATIC  HYPHOMYCETE  COMMUNITIES 
IN  CLEAR-CUT  AND  WOODED  AREAS  OF  AN 
ILLINOIS  STREAM. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

A.  A.  Metwalli,  and  C.  A.  Shearer. 

Transactions  of  the  Illinois  Academy  of  Science 

TISAAH,  Vol.  82,  No.  1-2,  p  5-16,  1989.  2  fig,  4 

tab,  30  ref. 

Descriptors:  *Forest  hydrology,  'Environmental 
impact,  *Fungi,  'Decomposing  organic  matter, 
'Detritus,  'Aquatic  fungi,  'Streams,  Leaves, 
Clear-cutting,  Species  diversity,  Decomposition, 
Illinois,  Forests. 

Aquatic  hyphomycete  communities  in  wooded  and 
clear-cut  areas  of  Jordan  Creek,  Vermilion 
County,  Illinois,  were  compared  using  leaf  pack 
baits  and  membrane  filtration  of  stream  water. 
Number  of  species  per  unit  substrate,  species  rich- 
ness, diversity,  number  of  conidia  per  liter  of 
stream  water,  and  degree  of  colonization  of  sub- 
strate were  all  greater  in  wooded  areas  and  adja- 
cent downstream  clear-cut  sites  than  in  an  up- 
stream clear-cut  site.  Wooded  patches  on  clear-cut 
streams  could  serve  to  maintain  diversity  and  ino- 
culum levels  of  aquatic  fungal  decomposer  com- 
munities. (Author's  abstract) 
W9O-03383 


FISH  DISTRIBUTION  IN  RICHLAND  CREEK, 
AN  URBANIZING  STREAM  BASIN  IN 
SOUTHWESTERN  DLLINOIS. 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 
Biological  Sciences. 
J.  E.  Thomerson,  and  T.  M.  Keevin. 
Transactions  of  the  Illinois  Academy  of  Science 
TISAAH,  Vol.  82,  No.  1-2,  p  71-84,  1989.  1  fig,  1 
tab,  10  ref. 

Descriptors:  'Urban  hydrology,  'Urban  areas, 
'Streams,  'Fish  populations,  'Illinois,  'Water  pol- 
lution effects,  Water  pollution  sources,  Wastewater 
pollution,  Agricultural  runoff,  Mine  drainage, 
Nonpoint  pollution  sources,  Richland  Creek, 
Madtom,  Orangethroat  darter. 

Richland  Creek  drains  238  square  miles  of  the 
Greater  St.  Louis  Metropolitan  Area  in  southwest- 
ern Illinois.  It  is  subject  to  mine  runoff,  urban,  and 
agricultural  pollution.  Sewage  treatment  plant  dis- 
charges are  the  only  major  point  sources  the  Basin. 
A  total  of  27  fish  collections  made  in  the  basin 
included  32  species.  The  main  channel  is  degraded 
but  Prairie  du  Long  Creek  retains  six  species  char- 
acteristic of  good  quality,  high  gradient  streams. 
Records  of  the  slender  madtom  and  orangethroat 
darter  are  significant  range  extensions  in  Illinois. 
(Author's  abstract) 
W90-03384 


CHANGES  IN  PHYSICAL  PROPERTIES  OF 
YOUNG  AND  OLD  VOLCANIC  SURFACE 
SOILS  IN  COSTA  RICA  AFTER  CLEARING  OF 
TROPICAL  RAIN  FOREST. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

E.  J.  A.  Spaans,  G.  A.  M.  Baltissen,  J.  Bouma,  R. 

Miedema,  and  A.  L.  E.  Lansu. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

383-392,  October-December  1989.  5  fig,  1  tab,  17 

ref. 

Descriptors:  'Environmental  impact,  'Clear-cut- 
ting, 'Rain  forests,  'Tropical  regions,  'Costa  Rica, 
•Soil  physical  properties,  'Hydraulic  conductivity, 
Soil  water,  Hydraulic  properties,  Soil  structure, 
Soil  moisture  retention,  Soil  porosity,  Pastures, 
Forests. 

Large  areas  of  tropical  rain  forests  are  being 
cleared  and  used  for  agricultural  purposes.  As  a 
result,  fragile  soil  structure  degrades  which  alters 


soil  hydraulic  properties.  Soil  physical  methods 
and  micromorphometrical  analysis  were  used  to 
analyze  effects  of  changes  in  vegetation  on  soils  of 
different  ages  in  Costa  Rica.  Measurements  were 
made  in  topsoils  of  a  relatively  old  Humoxic  Tro- 
pohumult  and  of  a  relatively  young  Oxic  Humitro- 
pept,  both  under  forest  and  under  pasture.  The 
crust  test  was  used  to  measure  hydraulic  conduc- 
tivities in  relation  to  pressure  head  (h).  Moisture 
retention  data  were  obtained  by  measuring  outflow 
from  undisturbed  core  samples  placed  in  porous 
cups  at  certain  negative  pressure  heads.  Micromor- 
phometric  analysis  of  thin  sections  supplied  quanti- 
tative descriptions  of  macroporosity  patterns  and 
pore  types.  Saturated  hydraulic  conductivity  of  the 
Humult  decreased  from  1000  cm/day  under  forest 
to  50  cm/day  under  pasture.  Macroporosity  of  the 
forest  topsoil  consisted  mainly  of  compound  pack- 
ing voids.  In  the  pasture  topsoil  predominantly 
vughs  and  more  planar  voids  were  present  and 
macroporosity  was  significantly  lower.  The  satu- 
rated hydraulic  conductivity  was  equal  at  70  cm/ 
day  under  both  types  of  vegetation  of  the  Tropept. 
Compound  packing  voids  as  well  as  vughs  were 
present  under  both  forest  and  pasture.  Under  pas- 
ture more  planar  voids  appeared  and  macroporo- 
sity decreased  significantly.  Both  total  porosity  and 
bulk  density,  before  and  after  clearing  of  forest, 
were  not  significantly  different  in  the  two  soil 
types.  Obviously,  puddling  occurred  in  both  soil 
types.  Structure  degradation  in  the  relatively  old 
Humult  was  more  severe  in  a  shorter  time  than  in 
the  relatively  young  Tropept  over  a  longer  time 
span.  (Author's  abstract) 
W90-03506 


4D.  Watershed  Protection 


ATTEMPT   TO    SYNTHESIZE    KNOWLEDGE 
ON    MOUNTAIN   EROSION    AND   TORREN- 
TIAL  HYDRAULICS   (ESSAI   DE  SYNTHESE 
DES  CONNAISSANCES  EN  EROSION  ET  HY- 
DRAULIQUE  TORRENTDXLLE). 
Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Saint-Martin 
d'Heres  (France).  Grenoble  Group. 
For  primary  bibliographic  entry  see  Field  23. 
W90-02553 


DETERMINATION    OF    THE    PERMISSD3LE 
VELOCTITES  IN  CANALS. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-02557 


PRESERVATION  AND  RESTORATION  OF 
THE  WATER  RESOURCES  OF  THE  ARAL 
SEA-AN  URGENT  NATIONAL  ECONOMIC 
PROBLEM. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-02692 


SOLVING  A  STREAMBANK  STABILIZATION 
PROBLEM. 

Metropolitan  St.  Louis  Sewer  District,  MO. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-02737 


TILLAGE    AND    RAINFALL    EFFECTS    ON 
RANDOM  ROUGHNESS:  A  REVIEW. 

Agricultural  Research  Service,  Big  Spring,  TX. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-02775 


INTERFLOW  IN  A  THXED,  CRACKING  CLAY 
SOIL  UNDER  SIMULATED  RAIN. 

Queensland      Dept.      of      Primary      Industries, 
Toowoomba  (Australia).  Wheat  Research  Inst. 
R.  J.  Loch,  E.  C.  Thomas,  and  T.  E.  Donnollan. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  9,  No.  1, 
p  45-63,  Jan  1987.  8  fig,  1  tab,  37  ref. 

Descriptors:  'Cultivated  lands,  'Australia,  'Soil 
erosion,  'Soil  water,  'Interflow,  Rainfall,  Surface 
runoff. 

On  the  uplands  of  the  Darling  Downs,  runoff  and 
erosion  during  summer  fallows  are  a  major  prob- 


lem. Interflow  has  been  reported  in  tilled  catch- 
ments in  this  area  and  might  be  controlled  to 
reduce  surface  runoff  and  soil  erosion.  In  view  of 
the  lack  of  data  on  interflow  in  tilled  soils,  rates  of 
interflow  in  a  tilled  soil  for  a  range  of  stubble 
mulch  rates  are  reported,  and  the  mechanisms  of 
observed  flow  described.  Plots  22.5  x  4  m  carrying 
surface  mulches  of  3,  2,  1  and  0.1  t/ha  wheat 
stubble  were  prepared  on  a  shallow  black,  cracking 
clay  on  6%  slope.  The  plots  were  pre-wet,  and 
then  simulated  rain  at  95  mm/h  was  applied  (using 
a  rainulator)  for  a  50-min  test  period.  Perched 
water  tables  developed  in  the  tilled  layer  and  inter- 
flow was  clearly  visible  flowing  out  beneath  the 
collection  gutter  at  the  downslope  end  of  the  plot. 
Interflow  rates  were  calculated  from:  (a)  measure- 
ments of  surface  runoff  on  the  rainulator  plots  at 
the  end  of  the  50-min  test  periods;  and  (b)  measure- 
ments of  steady,  deep  infiltration  rate  for  the  site 
made  using  a  rotating  disc  rainfall  simulator.  The 
interflow  rates  calculated  for  the  rainulator  plots 
were  significantly  related  to  stubble  rates.  Stubble 
appeared  to  increase  interflow  by  reducing  sedi- 
ment loads  in  runoff  water,  thereby  reducing  the 
clogging  of  large  voids  in  the  tilled  layer  by  sedi- 
ment. Large,  interconnected  voids  in  the  tilled 
layer  must  have  been  the  major  pathway  for  inter- 
flow. (Author's  abstract) 
W90-O2776 


INFILTRATION  MEASUREMENTS  WITH 
DOUBLE-RING  E^FTLTROMETERS  AND  A 
RATNFALL  SIMULATOR  UNDER  DIFFERENT 
SURFACE  CONDITIONS  ON  AN  OXISOL. 

Soil  Management  and  Conservation  Department, 
Agricultural  Research  Institute  of  Parana,  Brazil. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-02777 


RIPRAP  DESIGN. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03334 


RUNOFF  AND  EROSION  CONTROL  WITH 
HTLL  FARMING  IN  THE  SUB-COASTAL  AP- 
ENNINES CLIMATE. 

Palermo  Univ.  (Italy).  Faculty  of  Agriculture. 
G.  Chisci,  and  V.  Boschi. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  12,  No. 
2,  p  105-120,  Aug  1988.  9  fig,  6  tab,  12  ref. 

Descriptors:  'Agricultural  runoff,  'Erosion  con- 
trol, 'Soil  erosion,  'Cultivated  lands,  'Cultivation, 
'Runoff  coefficient,  Slope  stability,  Alfalfa, 
Ditches,  Italy,  Clays,  Contours. 

In  the  hilly  sub-coastal  Apennines  climate,  farming 
with  new  soil-management  systems  in  the  last  30 
years  has  increased  runoff  and  soil  erosion.  The 
main  features  of  such  a  change  are  crop  specializa- 
tion, shaping  and  enlargement  of  the  fields,  tilling 
up  and  down  the  slope,  and  removal  of  mechanical 
structures,  used  for  water  management  and  erosion 
control.  The  effectiveness  of  lucerne  ley  and  con- 
tour ditches  in  reducing  runoff  and  soil  erosion 
was  evaluated  in  a  clay,  hilly  area  of  the  Northern- 
Central  Apennines  (Guiglia,  Modena,  Italy).  Lu- 
cerne ley  in  the  rotation  was  very  effective  in 
controlling  upland  runoff  and  reducing  soil  ero- 
sion. The  runoff  coefficient  in  plots  with  arable 
crops  was  0.30  and  soil  loss  was  9  million  gm/ha/ 
yr,  while  in  the  lucerne  ley  plots  the  runoff  coeffi- 
cient was  0.21  and  the  soil  loss  was  3  million  gm/ 
ha/yr.  Very  little  was  accomplished  in  water  man- 
agement and  erosion  control  by  tilling  on  the  con- 
tour instead  of  up  and  down  the  slope.  In  fact,  the 
runoff  coefficient  was  0.14  for  contour  tilling  and 
0.12  for  up  and  down  the  slope.  Soil  loss  was  2.4 
million  gm/ha/yr  for  contour  tilling  and  2.6  mil- 
lion gm/ha/yr  for  plowing  up  and  down  the  slope. 
On  the  other  hand,  ditching  on  the  contour  re- 
duced the  runoff  coefficient  form  0.25  to  0.16  and 
the  soil  loss  from  38.3  to  1.7  million  gm/ha/yr  on 
fields  with  arable  summer  crop.  However,  in  very 
rainy  years,  ditching  on  the  contour  was  not 
enough  to  control  runoff  and  soil  erosion  in  arable 
land.  During  this  type  of  season  the  runoff  coeffi- 
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cient  was  0.37  and  soil  loss  16.5  million  gm/ha/yr. 
In  the  same  years,  a  combination  of  ditching  on  the 
contour  and  lucerne  ley  gave  much  better  protec- 
tion, reducing  the  runoff  coefficient  to  0.19  and  the 
soil  loss  to  2  million  gm/ha/yr.  (Author's  abstract) 
W9O-03378 


SEDIMENT  DEPOSITION  IN  CUTOFF  MEAN- 
DER BENDS  AND  IMPLICATIONS  FOR  EF- 
FECTIVE MANAGEMENT. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03511 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


DETERMINATION  OF  ARSENIC  (III/V)  IN 
AQUEOUS  SAMPLES  BY  NEUTRON  ACTIVA- 
TION ANALYSIS  AFTER  SEQUENTIAL  CO- 
PRECIPITATION  WITH  DIBENZYLDITHIO- 
CARBAMATE. 

Netherlands  Energy  Research  Foundation  ECN, 
Petten. 

J.  T.  Van  Elteren,  H.  A.  Das,  C.  L.  De  Ligny,  and 
J.  Agterdenbos. 

Analytica  Chimica  Acta  ACACAM,  Vol.  222,  No. 
1,   p   159-167,  July    1    1989.   5  fig,  4  tab,   7  ref. 

Descriptors:  *Neutron  activation  analysis,  *Water 
analysis,  'Chemical  analysis,  'Pollutant  identifica- 
tion, 'Arsenic,  Chemical  properties,  Heavy  metals, 
Membrane  filters,  Sensitivity  analysis,  Detection 
limits,  Tracers. 

A  simple  and  sensitive  method  for  distinguishing 
between  As(III)  and  As(V)  is  presented.  It  is  based 
on  sequential  coprecipitation  with  dibenzyldithio- 
carbamate  (DBDTC)  of  As  (III)  and  with  a  mix- 
ture of  potassium  iodide  and  thiosulfate.  The  preci- 
pitates are  collected  successively  on  0.45-micron 
membrane  filters  and  arsenic  is  determined  by  neu- 
tron activation  of  the  filters  and  subsequent 
gamma-spectrometry.  Optimum  conditions  for  the 
two  steps  of  the  sequential  coprecipitation  tech- 
nique were  determined  using  74As(III)  and 
74As(V)  tracers.  Under  the  optimized  conditions 
some  other  heavy  metal  tracers  were  applied  to 
study  the  selectivity  of  the  method;  of  these,  Cd 
and  Fe  were  quantitatively  and  Ag  and  Zn  partly 
recovered.  The  accuracy  of  the  method  was 
checked  by  determination  of  the  total  arsenic  con- 
centration in  some  water  reference  materials  by 
applying  the  second  step  of  the  coprecipitation 
technique.  The  values  found  were  well  within  the 
certified  ranges.  The  applicability  of  the  method  to 
the  speciation  of  arsenic  in  a  fresh  water  sample  is 
demonstrated.  As(III)  and  As(V)  could  be  deter- 
mined with  relative  standard  deviations  of  3  and 
5%,  respectively,  and  a  detection  limit  of  0.02 
micrograms/L.  Investigation  of  the  behavior  of 
some  other  arsenic  species,  e.g.,  monomethylar- 
sonic  acid  (MMAA)  and  dimethylarsinic  acid 
(DMAA),  in  the  sequential  coprecipitation  tech- 
nique, showed  that  neither  MMAA  nor  DMAA  is 
coprecipitated  in  the  first  step;  in  the  second  step, 
MMAA  is  coprecipitated  quantitatively  whereas 
DMAA  is  not  coprecipitated  at  all.  This  implies 
that  MMAA  interferes  in  the  determination  of 
As(V).  (Author's  abstract) 
W90-02595 


IMPROVED  SEPARATIONS  PROCEDURES 
FOR  ISOLATING  2,3,7,8-TCDD  AND  2,3,7,8- 
TCDF  FROM  CHEMICALLY-COMPLEX 
AQUEOUS  AND  SOLID  SAMPLE  MATRICES 
AND  FOR  DEFINITIVE  QUANTITATION  OF 
THESE  ISOMERS  AT  PPQ  TO  PPT  CONCEN- 
TRATIONS. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Chem- 
istry. 

T.  O.  Tiernan,  J.  H.  Garrett,  J.  G.  Solch,  D.  J. 
Wagel,  and  G.  F.  VanNess. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  93- 


100,  1989.  3  fig,  3  tab,  5  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Dioxins,  'Dibenzofurans,  'Pollutant  identifica- 
tion, 'Pulp  wastes,  'Kraft  mills,  'Aromatic  com- 
pounds, 'Chlorinated  hydrocarbons,  Isomers, 
Wastewater,  Wastewater  disposal,  Mass  spectrom- 
etry, Analytical  methods. 

A  program  has  been  underway  to  investigate  the 
extent  of  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD)  contamination  at  sites  throughout  the 
U.S.  This  program  identified  a  previously  unsu- 
spected source  of  2,3,7,8-TCDD  contamination, 
namely,  certain  types  of  pulp  and  paper  mills.  An 
analytical  procedure  has  been  developed  and  vali- 
dated for  quantitatively  measuring  2,3,7,8-TCDD 
and  2,3,7,8-tetrachlorodibenzofuran  (TCDF) 
present  at  parts-per-trillion  (ppt)  to  parts-per-quad- 
rillion  (ppq)  concentrations  in  various  paper  manu- 
facturing process  and  wastewater  samples.  Tradi- 
tionally-implemented liquid  chromatographic 
methods  were  failing  to  remove  components  of  the 
sample  that  yield  mass  spectral  responses  at  the 
same  nominal  ion  masses  as  the  target  analytes. 
Therefore,  the  elution  characteristics  of  the  basic 
alumina  column  for  a  typical  paper  mill  sample 
extract  spiked  with  known  quantities  of  all  38 
TCDF  isomers  were  determined.  It  was  found  that 
by  applying  a  modified  elution  sequence,  in  which 
the  alumina  column  is  first  eluted  with  10  mL  of 
3%  methylene  chloride-in-hexane,  followed  by  15 
mL  of  20%  methylene  chloride-in-hexane,  and  fi- 
nally, with  15  mL  of  50%  methylene  chloride-in- 
hexane,  collecting  only  the  last  eluate  for  analysis, 
the  2,3,7,8-TCDF  isomer  could  be  recovered  quan- 
titatively. This  modified  alumina  column  elution 
procedure  also  results  in  the  presence  of  signifi- 
cantly lower  quantities  of  interfering  chemical  resi- 
dues in  the  column  eluate  fraction  that  is  collected 
for  TCDD/TCDF  analyses.  Results  with  this 
method  showed  that  desired  detection  limits  can 
generally  be  achieved  with  this  method  and  the 
various  criteria  specified  for  the  analytical  data,  as 
described  earlier,  are  now  fully  satisfied.  However, 
even  with  the  improved  procedures,  the  use  of 
high  resolution  mass  spectrometry  (1:6500  resolu- 
tion) was  found  to  be  necessary  to  obtain  the 
desired  detection  limits  for  a  few  types  of  paper 
mill  aqueous  samples.  (Friedmann-PTT) 
W90-02596 


DETERMINATION  OF  POLYCHLORINATED 
DIBENZO-DIOXINS  AND  DIBENZOFURANS 
IN  ENVIRONMENTAL  SAMPLES  USING 
HIGH  RESOLUTION  MASS  SPECTROMETRY. 

Environmental  Protection  Agency,  Kansas  City, 
KS.  Environmental  Services  Div. 
R.  D.  Kleopfer,  R.  L.  Greenall,  T.  S. 
Viswanathan,  C.  J.  Kirchmer,  and  A.  Gier. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  109- 
118,  1989.  2  fig,  3  tab,  7  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Organic  compounds,  'Aromatic  compounds, 
'Dioxins,  'Dibenzofurans,  'Chlorinated  hydrocar- 
bons, 'Pollutant  identification,  'Organic  com- 
pounds, 'Organic  pesticides,  'Mass  spectrometry, 
'Gas  chromatography,  Water  pollution  sources, 
Sampling,  Analytical  methods. 

Environmental  samples  were  analyzed  for  poly- 
chlorinated  dibenzodioxins  (PCDDs)  and  poly- 
chlorinated  dibenzofurnas  (PCDFs)  by  a  multiple 
internal  standard  isotope-dilution  high-resolution 
gas  chromatography/high-resolution  mass  spec- 
trometry (HRGC/HRMS)  method.  Human  health 
risk  was  assessed  from  an  environmental  incident 
or  a  suspected  hazardous  waste  site  by  determining 
congener  concentrations.  PCDD  and  PCDF  con- 
gener profiles  were  constructed  for  used  in  identi- 
fying pollution  sources  and  in  determining  the 
appropriate  regulatory  and/or  remedial  actions. 
Good  qualitative  correlation  was  found  between 
the  PCDD/PCDF  congener  distribution  found  in 
the  soil  residue  and  that  found  in  the  smoke  sam- 
ples. Chlorinated  furans  were  present  in  larger 
abundance  than  chlorinated  dioxins  in  both  air  and 
soil  samples.  It  was  found  that  there  is  need  for 
automated  data  reduction  software,  since  up  to  6 
hours  are  required  per  sample  for  manual  GC/MS 
data  reduction  methods.  There  is  also  a  need  for  a 


single  gas  chromatographic  column  with  isomer 
specificity  for  all  15  toxic  congeners.  Although 
mass  spectrometry  has  emerged  as  the  analytical 
instrument  for  most  PCDD  and  PCDF  determina- 
tion, the  qualitative  identification  criteria  for  se- 
lected ion  monitoring  data  vary  widely  from  one 
laboratory  to  another.  Extraction  and  cleanup 
steps  also  vary  significantly.  Some  uniformity  may 
be  needed  in  these  steps  to  obtain  meaningful  and 
comparable  results  for  samples  analyzed  in  differ- 
ent laboratories.  (Friedmann-PTT) 
W90-02597 


METHOD  8290:  AN  ANALYTICAL  PROTOCOL 
FOR  THE  MULTIMEDIA  CHARACTERIZA- 
TION OF  POLYCHLORINATED  DIBENZO- 
DIOXINS AND  DIBENZOFURANS  BY  HIGH- 
RESOLUTION  GAS  CHROMATOGRAPHY/ 
HIGH-RESOLUTION  MASS  SPECTROMETRY. 
Triangle  Labs.,  Research  Triangle  Park,  NC. 
Y.  Tondeur,  W.  F.  Beckert,  S.  Billets,  and  R.  K. 
Mitchum. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  119- 
131,  1989.  2  fig,  6  tab,  6  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Dioxins,  'Dibenzofurans,  'Pollutant  identifica- 
tion, 'Organic  compounds,  'Organic  pesticides, 
'Mass  spectrometry,  'Aromatic  compounds,  'Gas 
chromatography,  Analytical  methods,  Chlorinated 
hydrocarbons. 

A  new  analytical  protocol  for  the  determination  of 
polychlorinated  dibenzo-p-dioxins  (PCDDs)  and 
dibenzofurans  (PCDFs)  by  high-resolution  gas 
chromatography/high-resolution  mass  spectrome- 
try (HRGC/HRMS)  was  developed.  The  new  pro- 
tocol, Method  8290,  is  a  major  step  in  an  attempt 
of  standardize  an  analytical  method  for  PCDDs 
and  PCDFs  including  the  quality  assurance  and 
quality  control  requirements.  The  method  can  be 
used  to  measure  2,3,7,8-TCDD  and  total  TCDDs, 
to  identify  and  quantify  all  tetra  through  octach- 
lorinated  dibenzodioxins  and  dibenzofurans,  or  to 
determine,  more  specifically,  the  15  2,3,7,8-substi- 
tuted  PCDD/PCDF  congeners.  The  sample  prep- 
aration which  consists  of  a  matrix-specific  extrac- 
tion followed  by  column  chromatography,  is  pre- 
ceded by  the  addition  of  the  sample  fortification 
solution  consisting  of  the  13C-labeled  PCDDs  and 
PCDFs.  Three  types  of  column  chromatography 
are  specified,  including  a  percolation  of  the  extract 
through  a  column  with  acid-impregnated  silica  gel 
directly  onto  a  column  with  neutral  alumina,  a 
Celite  545/AX-21  carbon  column,  and,  to  the  final 
extract,  10  to  50  microL  of  a  tridecane  solution 
containing  the  two  carbon-label  recovery  stand- 
ards. Overall,  the  identification  of  PCDDs  and 
PCDFs  is  achieved  by  applying  a  series  of  criteria 
that  include  the  (relative)  retention  times  (RRT)  of 
the  analytes  and  of  the  1 3C-labeled  standards,  and 
which  are  compared  with  the  RRTs  obtained  from 
the  daily  calibration  checks.  A  mixture  containing 
the  first  and  last  eluters  for  each  class  of  chlorina- 
tion  is  analyzed  every  12  h  to  establish  and  docu- 
ment that  the  various  PCDD/PCDF  retention 
time  windows  are  effectively  monitored  and  that 
the  GC  column  resolution  is  adequate.  Documen- 
tation of  the  mass  spectrometer  resolving  power  is 
accomplished  by  recording  the  peak  profile  of  the 
high-mass  reference  signal  obtained  during  the 
peak-matching  experiment,  using  the  low-mass  ion 
as  a  reference.  (Friedmann-PTT) 
W90-02598 


ANALYSIS  OF  LARGE  VOLUME  WATER 
SAMPLES  NEAR  CHEMICAL  DUMP  SITES 
USING  THE  AQUEOUS  PHASE  LIQUID  EX- 
TRACTOR (APLE). 

Ontario  Ministry  of  the  Environment,  Rexdale. 
Lab.  Services  Branch. 

R.  E.  Clement,  S.  A.  Suter,  and  H.  M.  Tosine. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  133- 
140,  1989.  3  fig,  3  tab,  2  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Aromatic  compounds, 
'Chlorinated  hydrocarbons,  'Dioxins,  'Dibenzo- 
furans, 'Chemical  wastes,  'Industrial  wastes,  Envi- 
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ronmental  quality,   Detection  limits,  Quantitative 
analysis,  Niagara  River,  Canada. 

A  new,  large  volume  water  extraction  device  was 
used  to  determine  concentrations  of  chlorinated 
dibenzo-p-dioxins  (CDDs)  and  chlorinated  diben- 
zofurans  (CDFs)  in  surface  water  sampled  near 
known  chemical  dump  sites.  A  new  device,  the 
Aqueous  Phase  Liquid  Extractor  (APLE),  was 
used  to  extract  water  for  sampling.  The  APLE  is 
capable  of  extracting  up  to  200  L  water  in  a  single 
batch  process.  This  device  is  a  45  gallon  drum 
constructed  with  a  spray-bar  across  the  top.  The 
results  using  the  APLE  extraction  device  were 
similar  to  those  obtained  by  conventional  liquid/ 
liquid  extraction.  Total  CDD  and  CDF  levels  in 
the  water  were  in  the  low  ppb  range,  while  levels 
in  the  suspended  particulates  centrifuged  from  the 
water  were  10  times  greater.  The  APLE  sampling 
device  proved  to  be  very  effective  for  detailed 
study  of  a  specific  area  of  suspected  environmental 
contamination.  By  extracting  200  L  samples,  a 
sufficient  concentration  factor  is  obtained  to  either 
achieve  extremely  low  limits  of  detection  for 
target  analytes,  or  to  provide  sufficient  sample  to 
achieve  low  detection  limits  for  a  number  of  differ- 
ent analytes.  In  this  specific  application,  the  APLE 
sampling/extraction  device  confirmed  that  high 
concentrations  of  CDDs/CDFs  were  entering  the 
water  at  Pettit  Flume  on  the  Niagara  River, 
Canada.  The  probable  source  of  these  compounds 
is  former  chemical  dump  sites  that  are  known  to 
exist  in  the  vicinity.  The  total  amount  annually  of 
CDDs/CDFs  entering  the  Niagara  River  and 
eventually  Lake  Ontario  from  the  source  could  be 
very  high.  (Friedmann-PTT) 
W90-02599 


LEVELS,  TRENDS  AND  PATTERNS  OF 
PCDDS  AND  PCDFS  IN  SCANDINAVIAN  EN- 
VIRONMENTAL SAMPLES. 

Umea  Univ.  (Sweden).  Dept.  of  Organic  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02607 


MONITORING  DIOXINS  AND  FURANS  IN 
PRECIPITATION  SAMPLES. 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Lab.  Services  Branch. 

C.  Tshiro,  R.  E.  Clement,  M.  Lusis,  D.  Orr,  and  N. 

Reid. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  777- 

782,  1989.  1  fig,  4  tab,  2  ref. 

Descriptors:  *Dioxins,  *Dibenzofurans,  *Pollutant 
identification,  *Path  of  pollutants,  *Aromatic  com- 
pounds, 'Chemistry  of  precipitation,  *Air  pollu- 
tion, 'Precipitation,  *Air  pollution,  *Monitoring, 
Rainfall,  Sampling,  Particulate  matter,  Chlorinated 
hydrocarbons,  Isotopic  tracers,  Canada. 

The  long-range  transport  of  chlorinated  dibenzo-p- 
dioxins  (CDDs)  and  chlorinated  dibenzofurans 
(CDFs)  and  their  subsequent  deposition  via  pre- 
cipitation were  investigated.  Also,  collection  and 
storage  methods  for  CDDs  and  CDFs  were  evalu- 
ated the  their  presence  in  precipitation  samples 
collected  in  a  remote  Ontario  location  were  deter- 
mined. Two  sample  collection  methods  were  used. 
The  first  method  involved  the  use  of  a  custom- 
designed  heated  sampler  fitted  with  a  five-gallon 
jug.  In  the  second  method,  an  XAD-2  resin  car- 
tridge was  used  in  the  sampler  and  the  precipita- 
tion was  allowed  to  percolate  through  the  XAD-2 
resin  and  into  a  5  gallon  jug.  Each  precipitation 
sample  was  collected  over  a  four-week  period. 
Samples  were  spiked  with  13C-4CDD  and  13C- 
8CDD  prior  to  collection  and  with  13C-5CDD, 
13C-6CDD,  and  13C-7CDD  prior  to 
extraction.Low  levels  of  the  higher  CDDs  and 
CDFs  were  found  in  samples  taken  in  the  remote 
areas.  The  presence  of  higher  chlorinated  CDDs 
and  CDFs  in  three  precipitation  collections  from  a 
rural  Ontario  location  indicates  that  long-range 
transportation  and  deposition  of  airborne  CDD 
and  CDF  does  occur.  This  could  account  for  the 
low  background  levels  of  8CDD  and  8CDF  that 
were  found  in  areas  far  removed  from  sites  where 
dioxins  and  furans  are  known  to  exist.  However, 
lower  chlorinated  CDD/CDF  were  not  found  in 


any  samples  at  detection  limits  as  low  as  4  ppq.  At 
concentrations  of  250  ppq,  recoveries  of  all  spiked 
congeners  were  good  even  after  6  months  storage. 
However,  recovery  of  8CDD  was  observed  to 
decrease  significantly.  At  lower  concentrations,  re- 
coveries of  1234-4CDD  were  still  good,  but  vari- 
able recovery  of  8CDD  was  observed.  (Fried- 
mann-PTT) 
W90-02608 


DETECTION  OF  DIOXINLIKE  ACTIVITY  IN 
FISH,  SEDIMENT,  AND  SURFACE  WIPES 
USING  AN  IN  VITRO  BIOASSAY. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
J.  F.  Gierthy,  D.  W.  Lincoln,  P.  O'Keefe,  R. 
Smith,  and  C.  Meyer. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  793- 
800,  1989.  5  tab,  12  ref.  NIEHS  Grant  no. 
ES03561. 

Descriptors:  *Dioxins,  'Pollutant  identification, 
•Bioassay,  *Fish  populations,  'Organic  com- 
pounds, New  York,  Sampling,  Analytical  methods, 
Fate  of  pollutants,  Tissue  analysis. 

Fish,  sediment  and  surface  wipes  collected  from 
various  sites  in  New  York  State  were  tested  for 
dioxin-like  activity  using  an  in  vitro  bioassay  (Flat- 
Cell  Assay).  The  assay  is  based  on  2,3,7,8-tetrach- 
lorodibenzo-p-dioxin  (TCDD)-induced  alterations 
of  post-confluent  XBF  mouse  epithelial  cell  prolif- 
eration and  morphology.  This  may  be  related  to 
TCDD  induction  of  epithelial  differentiation,  the 
cause  of  chloracne  in  humans.  The  bioassay  results 
showed  qualitative  and  general  quantitative  agree- 
ment with  those  generated  by  gas  chromatogra- 
phic-mass  spectrometry  analysis  demonstrating  the 
usefulness  of  the  Flat-Cell  Assay  as  a  supplement 
to  instrumental  analysis.  (Author's  abstract) 
W90-02609 


ANALYSIS   OF   FOG   SAMPLES   FOR   PCDD 
AND  PCDF. 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02611 


CHLORINATED  DIBENZO-P-DIOXINS 

(CDDS)  AND  DIBENZOFURANS  (CDFS)  IN  EF- 
FLUENTS AND  SLUDGES  FROM  PULP  AND 
PAPER  MILLS. 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Lab.  Services  Branch. 

R.  E.  Clement,  C.  Tashiro,  S.  Suter,  E.  Reiner,  and 

D.  Hollinger. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1189- 

1197,  1989.  2  fig,  4  tab,  5  ref. 

Descriptors:  *Path  of  pollutants,  *Dioxins,  'Diben- 
zofurans, 'Aromatic  compounds,  'Pollutant  identi- 
fication, 'Organic  compounds,  'Pulp  wastes, 
•Kraft  mills,  'Sludge,  'Industrial  wastes,  Ef- 
fluents, Sampling,  Isomers,  Secondary  wastewater 
treatment. 

Sludges  and  treated  effluents  from  various  Ontario 
(Canada)  pulp  and  paper  plants  were  analyzed  for 
chlorinated  dibenzo-p-dioxins  (CDDs)  and  diben- 
zofurnas  (CDFs).  Results  showed  that  2,3,7,8-te- 
trachlorodibenzo-p-dioxin  (2,3,7,8-4CDD)  is  a 
product  of  bleached  kraft  mills.  The  only  CDD/ 
CDF  congeners  found  in  more  than  one  sludge 
sample  were  the  tetrachlorinated  CDDs  (4CDD) 
and  CDFs  (4CDF)  and  octachlorinated  CDD  and 
CDF.  Levels  of  2,3,7,8-4CDD  ranged  from  170  to 
370  ppt  in  the  secondary  treatment  sludge  from 
two  bleached  kraft  mills.  (Author's  abstract) 
W90-02618 


SPECIFIC  CONGENER  PROFILES  OF  POLY- 
CHLORINATED    DIBENZO-P-DIOXINS    AND 
DIBENZOFURANS    IN     BLUE    MUSSEL     IN 
OSAKA  BAY  IN  JAPAN:  AQUEOUS  SOLUBI- 
LITIES OF  PCDDS  AND  PCDFS. 
Setsunan    Univ.,    Neyagawa   (Japan).    Faculty   of 
Pharamaceutical  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02628 


MORPHOLOGICAL  AND  BEHAVIORAL 
CHARACTERS  IN  MOSQUITOFISH  AS  PO- 
TENTIAL BIOINDICATION  OF  EXPOSURE 
TO  KRAFT  MILL  EFFLUENT. 

University  of  West  Florida,  Pensacola.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02632 


ROLE  OF  OLIGOCHAETES  IN  THE  MANAGE- 
MENT OF  WATERS. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

P.  F.  M.  Verdonschot. 

Hydrobiologia  HYDRB8,  Vol.  180,  p  213-227 
August  15,  1989.  6  fig,  5  tab,  51  ref. 

Descriptors:  'Bioindicators,  'Monitoring,  'Pollut- 
ant identification,  'Oligochaetes,  Water  quality, 
Species  diversity,  Sampling,  Regulated  flow. 

To  understand  better  the  role  of  an  aquatic  oligo- 
chaete  in  the  management  of  water  quality,  it  was 
determined  if  oligochaetes  were  representative  of 
water  quality,  if  indices  based  on  oligochaetes 
were  widely  applicable  to  access  water  quality, 
and  if  oligochaete  assemblages  were  related  to 
environmental  factors  other  than  organic  pollui- 
tion.  It  was  found  that  if  only  one  monitoring 
sample  a  year  was  taken  in  December,  about  73% 
of  the  more  common  species  were  collected.  Sea- 
sonality did  not  seem  to  affect  the  taxa  collected 
except  for  forms  in  low  presence,  e.g.,  Nais.  Sever- 
al indices  we  used  were  not  applicable  to  regulated 
streams.  Oligochaete  ordination  procedures  re- 
vealed only  a  partial  picture  of  the  environmental 
conditions  of  regulated  streams.  (Author's  abstract) 
W90-02665 


TOXICOLOGICAL  PROPERTIES  OF  THIO- 
AND  ALKYLPHENOLS  CAUSING  FLAVOR 
TAINTING  IN  FISH  FROM  THE  UPPER  WIS- 
CONSIN RTVER. 

Radian  Corp.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02671 


METALS  IN  FISH  SCALES  COLLECTED  IN 
LAKE  OPEONGO,  CANADA,  FROM  1939-1979. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

M.  G.  Johnson. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  118,  No.  3,  p  331-335,  May  1989.  1 

fig,  2  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Bioindica- 
tors, 'Lake  sediments,  'Fish,  'Heavy  metals, 
'Lake  Opeongo,  Copper,  Mercury,  Zinc,  Cadmi- 
um. Trout,  Bass,  Tissue  analysis,  Time  series  analy- 
sis, Canada,  Temporal  distribution. 

Time  series  (1939-1979)  of  metal  concentrations  in 
historical  collections  of  scales  from  lake  trout  Sal- 
velinus  namaycush  and  smallmouth  bass  Microp- 
terus  dolomieuei  from  Lake  Opeongo,  Canada, 
were  compared  with  temporal  trends  in  metal  con- 
centration profiles  in  core  samples  of  profundal 
lake  sediment.  There  was  no  trend  for  zinc  in 
scales.  Elevated  copper  and  mercury  concentra- 
tions occurred  early  in  the  study  period  in  both 
species.  Elevated  cadmium  was  found  in  the  earli- 
est year  in  smallmouth  bass  scales.  Temporal 
trends  in  mercury  (and  possibly  cadmium)  in  small- 
mouth bass  scales  probably  were  attributable  to 
differences  in  fish  weight  among  years.  The  data 
did  not  support  the  hypothesis  that  temporal  trends 
in  metal  loadings  entering  lakes  are  reflected  by 
fish  tissue  concentrations.  (Author's  abstract) 
W90-02690 


APPLICATION  OF  SHANNON-WIENER 
INDEX  AS  A  MEASURE  OF  POLLUTION  OF 
RIVER  GANGA  AT  PATNA,  BIHAR,  INDIA. 

Rajendra  Agricultural  Univ.,  Samastipur  (India). 
Coll.  of  Fisheries. 

V.  G.  Jhingran,  S.  H.  Ahmad,  and  A.  K.  Singh. 
Current  Science  CUSCAM,  Vol.   58,  No.   13,  p 
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717-720,  July  5  1989.  2  fig,  1  tab,  24  ref. 

Descriptors:  'India,  'Macroin  vertebrates,  *Water 
pollution  effects,  *Ganga  River,  'Bioindicators, 
•Water  quality,  'India,  'Species  diversity,  Shan- 
non-Wiener index,  Wastewater  pollution. 

Monthly  variations  of  the  Shannon-Wiener  species 
diversity  index  (H)  for  benthic  macroinvertebrates 
were  recorded  at  three  stations  on  river  Ganga  at 
Patna  from  July  1985  to  June  1986.  The  Shannon- 
Wiener  index  varied  from  0.346  to  1.238  at  station 
III,  and  indicated  severe  environmental  stress.  The 
range  at  station  II,  0.689  to  2.434,  was  indicative  of 
an  intermediate  state  of  environmental  pollution, 
and  the  range  at  station  I,  0.798  to  2.608,  reflects  a 
comparatively  low  load  of  pollutants.  The  relative- 
ly constant  values  of  the  index  at  the  station  far- 
thest downstream  from  Patna,  reflects  a  relatively 
stabilized  level  of  pollution  from  all  effluent  points, 
taking  all  reacting  and  interacting  factors  into  ac- 
count. The  varying  values  of  the  index  in  different 
months  at  the  other  stations  reflect  a  variable  pol- 
lution load  from  individual  effluent  discharges 
interacting  with  abating  forces  such  as  dilution  of 
water  from  various  sources.  (White-Reimer-PTT) 
W90-02705 


EVALUATION  OF  POLLUTION  LOADINGS 
FROM  URBAN  NONPOINT  SOURCES:  METH- 
ODOLOGY AND  APPLICATIONS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

J.  Marsalek,  and  H.  Y.  F.  Ng. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  3,  p  444-451,   1989.  2  fig,  3  tab,   14  ref. 

Descriptors:  'Urban  hydrology,  'Great  Lakes, 
•Water  pollution  sources,  'Nonpoint  pollution 
sources,  'Urban  runoff,  Methodology,  Applica- 
tions, Loadings. 

In  preparation  of  remedial  action  plans  for  the  St. 
Clair,  Detroit,  and  St.  Marys  rivers,  a  planning- 
level  methodology  for  evaluation  of  pollutant  load- 
ings from  urban  nonpoint  sources  was  developed 
and  applied  in  three  Canadian  cities:  Sarnia,  Sault 
Ste.  Marie,  and  Windsor.  This  methodology  uses 
computed  annual  volumes  of  runoff  and  mean  con- 
stituent concentrations,  estimated  from  field  sam- 
pling, to  produce  estimates  of  annual  pollutant 
loadings.  For  the  constituents  studied,  the  total 
loadings  were  predominantly  from  point  sources  in 
about  three  quarters  of  all  cases.  For  some  of  the 
less  common  substances,  occurring  at  low  levels, 
the  nonpoint  sources  contributed  loadings  which 
were  comparable  to  or  even  higher  than  those 
from  point  sources.  Such  findings  will  be  useful  in 
the  development  of  remedial  action  plans  which 
need  to  focus  on  control  of  pollutant  sources. 
(Author's  abstract) 
W90-02751 


MONITORING  OF  TRACE  ORGANIC  CON- 
TAMINANTS IN  ATMOSPHERIC  PRECIPITA- 
TION. 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02753 


CONSUMPTION  ADVISORIES  FOR  SPORT 
FISH  IN  THE  GREAT  LAKES  BASIN:  JURIS- 
DICTIONAL INCONSISTENCIES. 

National    Wildlife   Federation,    Ann    Arbor,    MI. 

Great  Lakes  Natural  Resource  Center. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-02754 


ANTHROPOGENIC  IMPACTS  ON  SNIARDWY 
LAKE  (POLAND). 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Inor- 
ganic Chemistry  and  Metallurgy  of  Rare  Elements. 
A.  W.  Jasinski. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  510-518,   1989.   1   fig,  7  tab,  20  ref. 

Descriptors:  'Limnology,  'Water  quality,  'Water 
pollution    sources,    'Acidity,     'Poland,     'Lakes, 


'Lake  classification,  Heavy  metals,  Soft-water 
lakes,  Nutrients,  Bioaccumulation,  Fish  tissues, 
Hydrogen  ion  concentration,  Seasonal  variation. 

Sniardwy  Lake,  located  in  the  northeastern  part  of 
the  Great  Masurian  Lakes  region,  is  Poland's  larg- 
est inland  lake.  It  is  classified  as  a  soft-water  lake, 
and  has  relatively  low  nitrogen  and  phosphorus 
levels.  Annual  maximum  values  for  chlorophyll 
(5.4  mg/L)  and  seston  (6.7  mg/L)  are  relatively 
low.  Pesticide  pollution  is  of  concern,  and  average 
levels  of  DDD  and  DDE  were  2.2  x  0.00001  mg/ 
L,  respectively.  Concentrations  of  mercury,  lead, 
cadmium,  zinc,  and  copper  in  the  waters  of 
Sniardwy  Lake  are  near,  but  below,  Polish  and 
World  Health  Organization  limits.  Similarly,  levels 
of  heavy  metals  in  the  flesh  of  freshwater  fish  all 
were  within  acceptable  limits  (levels  of  these 
metals  in  livers  of  bream  and  eel  were  elevated, 
however).  Levels  of  these  metals  in  sediment  were 
at  least  equal  to,  and  often  exceeded,  levels  found 
in  fish  tissue.  According  to  polish  standards,  the 
waters  of  Sniardwy  Lake  are  categorized  as  Class  I 
(drinkable)  during  the  winter,  and  Class  II  (in- 
creased pH  and  total  nitrogen)  during  other  sea- 
sons. Changes  in  pH  account  for  the  lower  classifi- 
cation in  spring  and  summer,  while  elevated  organ- 
ic nitrogen  is  responsible  for  the  lower  rating  in 
autumn.  (Author's  abstract) 
W90-02757 


FIELD  SCREENING  METHOD  FOR  GASO- 
LINE CONTAMINATION  USING  A  POLYETH- 
YLENE BAG  SAMPLING  SYSTEM. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02764 


RISK-BASED  SELECTION  OF  MONITORING 
WELLS  FOR  ASSESSING  AGRICULTURAL 
CHEMICAL  CONTAMINATION  OF  GROUND 
WATER. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-02765 


ASSESSING  ARKANSAS  GROUND  WATER 
FOR  PESTICIDES:  METHODOLOGY  AND 
FINDINGS. 

ENSECO,  Inc.,  Boston,  MA. 
T.  C.  Cavalier,  T.  L.  Lavy,  and  J.  D.  Mattice. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  4,  p  159-166,  1989.  1  fig,  2  tab,  21  ref. 

Descriptors:  'Monitoring,  'Pollutant  identifica- 
tion, 'Arkansas,  'Pesticides,  'Groundwater  pollu- 
tion, Herbicides,  Fungicides,  Insecticides,  Monitor- 
ing, Drinking  water. 

During  1985  to  1987,  119  wells,  springs  and  munic- 
ipal drinking  water  supplies  throughout  Arkansas 
were  monitored  for  the  presence  of  pesticides. 
Pesticides  selected  for  analysis  included  acifluor- 
fen,  alachlor,  aldicarb,  atrazine,  benomyl,  cyana- 
zine,  cypermethrin,  2,4-D,  dichlorprop,  diuron, 
fenvalerate,  fluometuron,  hexazinone,  linuron,  me- 
tolachlor,  permethrin,  picloram,  and  propanil.  Not 
every  sample  was  analyzed  for  ever  pesticide. 
Overall,  results  indicated  that  the  18  herbicides, 
fungicides,  and  insecticides  were  not  present  in  the 
ground  water  samples  studied.  (Note:  Detectable 
concentrations  of  three  herbicides-alachlor,  atra- 
zine, and  metolachlor— were  found  in  one  irrigation 
well,  at  5.5,  5.8,  and  6.9  micrograms/L,  respective- 
ly. However,  since  previous  and  subsequent  sam- 
pling failed  to  detect  these  compounds,  their  pres- 
ence is  attributed  to  a  localized  spill  or  handling 
error  rather  than  agricultural  application.)  (Au- 
thor's abstract) 
W90-02771 


SMALL-SCALE  RETROSPECTIVE  GROUND 
WATER  MONnORING  STUDIES  FOR  AGRI- 
CULTURAL CHEMICALS:  STUDY  DESIGN 
AND  SITE  SELECTION. 

Blasland,  Bouck  and  Lee,  Syosset,  NY. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-02772 


EPA'S  APPROACH  TO  EVALUATING  AND 
CLEANING  UP  GROUND  WATER  CONTAMI- 
NATION AT  SUPERFUND  SITES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02773 


CHARACTERIZATION  OF  TOXIGENIC  VI- 
BRIOS ISOLATED  FROM  THE  FRESHWATER 
ENVIRONMENT  OF  HIROSHIMA,  JAPAN. 

Hiroshima  Univ.  (Japan).  Dept.  of  Food  Microbi- 
ology and  Hygiene. 

K.  Venkateswaran,  C.  Kiiyukia,  M.  Takaki,  H. 
Nakano,  and  H.  Matsuda. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  10,  p  2613-2618,  1989.  1 
fig,  5  tab,  37  ref. 

Descriptors:  'Bacteria,  'Japan,  'Pathogenic  bacte- 
ria, 'Toxins,  'Vibrio,  Clostridium,  Cytotoxins, 
Characterization. 

The  occurrence  and  characterization  of  toxigenic 
vibrios  in  surface  water  and  sediment  samples  of 
the  fresh  water  environment  of  the  Ohta  River 
were  studied.  The  membrane  filter,  pad  preenrich- 
ment  technique,  followed  by  the  placement  of 
membranes  onto  thiosulfate  citrate-bile  salt-sucrose 
agar,  was  used  for  the  enumeration  of  total  vibrios. 
Qualitative  examination  of  pathogenic  vibrios  was 
also  attempted.  In  addition,  a  survey  was  conduct- 
ed to  determine  the  incidence  of  Clostridium  botu- 
linum  in  sediment  samples  of  the  Ohta  River  and 
the  Hiroshima  coast.  In  the  identification  of  361 
strains,  12  species  of  Vibrio  and  two  species  of 
Listonella  were  observed.  Non-01  Vibrio  cholerae 
was  prevalent  among  the  members  of  the  genus 
Vibrio.  Vibrio  parahaemolyticus  (serotype 
04:K34),  isolated  in  fresh  water,  is  significant  and 
suggests  that  some  still  unknown  conditions  pro- 
mote the  survival  of  these  organisms  in  fresh 
water.  An  estimated  132  strains  were  hemolytic  by 
a  simple  agar  method,  and  further  characterization 
revealed  that  82%  of  the  hemolytic  vibrios  (107 
strains)  produced  various  toxins.  About  71%  (93 
strains)  elaborated  cytotoxin,  55%  (72  strains)  pro- 
duced hemolysin,  and  44%  (58  strains)  responded 
for  both  cytotoxin  and  hemolysin  in  the  crude 
toxin  extracts.  All  the  non-01  V.  cholerae  showed 
cytotoxic  activity,  and  the  virulent  strains  of 
Vibrio  fluvialis  and  Vibrio  spp.  showed  cytotonic 
responses  in  RK-13  cells.  Of  36  sediment  samples 
tested,  10  harbored  C.  botulinum  spores  (28%)  and 
were  isolated  invariably  in  all  the  regions  of  the 
Hiroshima  coast  and  in  the  Ohta  River,  except  the 
upper  region  of  the  Ohta  River.  (Author's  abstract) 
W90-02789 


SIMPLE  METHOD  FOR  DETERMINATION 
OF  BIODEGRADABLE  DISSOLVED  ORGANIC 
CARBON  IN  WATER. 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 
de  Microbiologic  des  Milieux  Aquatiques. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02792 


DETERMINATION  OF  SULFONATED  AZO 
DYES  IN  MUNICIPAL  WASTEWATER  BY  ION 
SPRAY  LIQUID  CHROMATOGRAPHY 
TANDEM  MASS  SPECTROMETRY. 

New   York   State  Coll.   of  Veterinary  Medicine, 

Ithaca. 

P.  O.  Edlund,  E.  D.  Lee,  J.  D.  Henion,  and  W.  L. 

Budde. 

Biomedical  and  Environmental  Mass  Spectrometry 

BMSYAL,  Vol.  18,  No.  4,  p  233-240,  Apr  1989.  5 

fig,  4  tab,  18  ref.  EPA  Cooperative  Agreement  No. 

CR  811661-02-0. 

Descriptors:  'Water  analysis,  'Chromatography, 
*Azo  dyes,  'Dyes,  'Ion  spray  liquid  chromatogra- 
phy, 'Mass  spectrometry,  'Pollutant  identification, 
Sulfonated  azo  dyes,  Municipal  wastewater. 

A  liquid-solid  extraction  method  suitable  for  rapid 
screening  of  sulfonated  azo  dyes  in  municipal 
wastewater  has  been  developed.  The  dyes  (Color 
Index  Acid  Yellow  23,  Red   14  and  Yellow  49) 
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were  separated  on  a  short,  reversed-phase  liquid 
chromatographic  column  with  a  water-methanol 
gradient  containing  2  mM  sulfuric  acid.  The 
column  effluent  was  directed  via  a  split-valve  to  an 
ion  spray  liquid  chromatography/mass  spectrome- 
try (LC/MS)  interface  to  an  atmospheric  pressure 
ionization  mass  spectrometer.  The  ion  spray  LC/ 
MS  system  produced  abundant  (M-Na)(-)  and 
(M~2Na)(2-)  ions  according  to  the  number  of  sul- 
fonic acid  substituents.  Collision-induced  dissocia- 
tion of  the  parent  ions  for  the  dyes  studied  gave 
the  S03(-)  fragment  common  to  sulfonated  com- 
pounds plus  additional  daughter  ion  fragments 
characteristic  of  each  dye.  The  dyes  were  quanti- 
fied by  monitoring  from  four  to  six  different 
daughter  ions  of  each  dye.  The  relative  abun- 
dances and  the  sum  of  the  daughter  ion  current 
counts  were  used  for  confirmation  and  quantifica- 
tion with  external  standards.  Recoveries  of  the 
dyes  were  in  the  range  of  70-122%,  and  the  rela- 
tive standard  deviation  of  replicate  determinations 
was  5.4-12%.  The  method  detection  limit  was 
three  times  higher  for  Acid  Yellow  23  compared 
with  the  other  two  dyes,  which  could  be  detected 
down  to  50  ppb  in  municipal  wastewater.  (Au- 
thor's abstract) 
W90-02812 


DETERMINATION    OF    HERBICIDES     AND 
THEIR  DEGRADATION  PRODUCTS  IN  SUR- 
FACE  WATERS    BY    GAS    CHROMATOGRA- 
PHY/POSrnVE    CHEMICAL    IONIZATION/ 
TANDEM  MASS  SPECTROMETRY. 
Geological  Survey,  Denver,  CO. 
C.  E.  Rostad,  W.  E.  Pereira,  and  T.  J.  Leiker. 
Biomedical  and  Environmental  Mass  Spectrometry 
BMSYAL,  Vol.  18,  No.  9,  p  820-827,  Sep  1989.  2 
fig,  4  tab,  19ref. 

Descriptors:  *Herbicides,  *Gas  chromatography, 
*Mass  spectrometry,  *Atrazine,  *Water  analysis, 
•Pollutant  identification,  *Simazine,  *Alachlor, 
Surface  water,  Detection  limits,  Degradation  prod- 
ucts, Chemical  ionization. 

A  rapid,  sensitive  and  specific  method  was  devel- 
oped for  the  analysis  of  selected  herbicides  and 
their  degradation  products  in  surface  water  sam- 
ples using  gas  chromatography/positive  chemical 
ionization/tandem  mass  spectrometry  (GC/PCI/ 
MS/MS).  Compounds  included  atrazine  and  its 
degradation  products  (deethylatrazine  and  deiso- 
propylartrazine),  simazine,  alachlor  and  its  degra- 
dation products  (2-chloro-2*,6'-diethylacetanilide, 
2-hydroxy-2',6'-diethlacetanilide  and  2,6-diethylan- 
iline)  and  metolachlor.  Daughter  ion  spectra  for 
the  protonated  molecule  of  these  compounds  were 
generated  and  described.  The  coeluting  interfer- 
ences present  using  GC/electron  impact  mass  spec- 
trometry in  the  surface  water  samples  were  elimi- 
nated by  using  GC/PCI/MS/MS  in  the  neutral 
loss  mode  to  detect  specific  daughter  ions.  The 
detection  limit  for  most  of  the  compounds  was  200 
pg,  and  instrument  response  was  linear  over  three 
orders  of  magnitude.  (Author's  abstract) 
W90-02813 


DETECTION  OF  LEGIONELLA  PNEUMO- 
PHILA IN  ENVIRONMENTAL  WATER  SAM- 
PLES USING  A  FLUORESCEIN  CONJUGATED 
MONOCLONAL  ANTIBODY. 

Liverpool    Univ.    (England).    Dept.    of   Medical 

Microbiology. 

T.  Makin,  and  C.  A.  Hart. 

Epidemiology  and  Infection  EPINEU,  Vol.   103, 

No.  1,  p  105-112,  Aug  1989.  1  fig,  4  tab,  18  ref. 

Descriptors:  *Bacteria,  'Legionella,  'Pollutant 
identification,  *Monoclonal  antibodies,  Water  qual- 
ity, Testing  procedures,  Cultures,  Comparison 
studies. 

Sixty-three  environmental  water  samples  from  var- 
ious sources  were  examined  for  the  presence  of 
Legionella  pneumophila  with  a  commercially 
available  direct  fluorescent  monoclonal  antibody 
(GS),  an  indirect  fluorescent  antibody  test  (IFAT) 
and  culture.  GS  detected  L.  pneumophila  in  94% 
and  100%  of  environmental  water  samples  which 
were  culture  and  IFAT  positive  for  L.  pneumo- 
phila,   respectively.    IFAT   detected    69%   of  L. 


pneumophila  culture  positive  samples.  Cultures  of 
L.  pneumophila  serogroups  1  to  12,  14  and  non-L. 
pneumophila  bacteria  which  may  be  found  in 
water,  and  bacteria  containing  non-specific  binding 
proteins,  were  stained  by  GS  and  IFAT.  GS  iden- 
tified all  serogroups  of  L.  pneumophila  and  did  not 
cross  react  with  any  non-L.  pneumophila  bacteria. 
L.  pneumophila  in  environmental  samples  was  easy 
to  detect  against  a  clear  dark  background  when 
stained  with  GS.  (Author's  abstract) 
W90-02814 


WATERBORNE  OUTBREAK  OF  CAMPYLO- 
BACTER ENTERITIS  AFTER  OUTDOORS  IN- 
FANTRY DRILL  IN  UTTI,  FINLAND. 

Valtion     Elainlaaketieteellinen     Laitos,     Helsinki 

(Finland). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02815 


OCCURRENCE  OF  DRUG-RESISTANT  BAC- 
TERIA IN  COMMUNAL  WELL  WATER 
AROUND  PORT  HARCOURT,  NIGERIA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02816 


AUTOMATED  METHOD  FOR  DETERMINING 
NITRATE  AND  NITRITE  IN  WATER  AND 
SOIL  EXTRACTS. 

Northeastern  Forest  Experiment  Station,  Berea, 
KY. 

R.  B.  Willis,  and  C.  E.  Gentry. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  6,  p  625-236,  June  1987. 
1  fig,  1  tab,  26  ref. 

Descriptors:  *Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Nitrogen,  'Nitrates, 
'Nitrites,  'Soil  analysis,  'Acid  rain,  'Colorimetry, 
Soil  solution,  Inorganic  nitrogen. 

An  AutoAnalyzer  colorimeter  method  was  used 
for  measuring  nitrate  plus  nitrite  in  thirteen  com- 
monly used  soil  extraction  solutions.  The  AutoAn- 
alyzer is  normally  equipped  with  a  column  con- 
taining cadmium  chips.  The  column  was  replaced 
with  a  cadmium-silver  wire  inserted  in  plastic 
tubing  which  has  several  advantages.  There  is  no 
compaction  of  cadmium  chips,  it  eliminates  the 
need  to  debubble  the  sample  stream  before  it  enters 
the  reductor,  the  dead  volume  is  decreased,  and  it 
eliminates  the  copper  sulfate  treatment  process 
except  for  one  given  the  first  time  the  wire  is  used. 
The  method  is  also  excellent  for  measuring  nitrate 
plus  nitrite  in  rain  water.  The  nitrate  content  of 
water  or  extracting  solution  can  be  determined 
accurately  in  the  range  of  .01  to  2  mg/L  of  nitrate 
nitrogen.  Soil  extracts  or  water  containing  more 
than  2  mg/L  can  be  accurately  diluted  with  less 
than  5%  error.  (Ence-PTT) 
W90-02833 


PCB  CONGENERS  TO  MONITOR  WITH 
CAGED  JUVENILE  FISH  IN  THE  UPPER 
HUDSON  RIVER. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

P.  A.  Jones,  R.  J.  Sloan,  and  M.  P.  Brown. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  9,  p  793-803,  1989.  4  fig,  5 
tab,  35  ref.  EPA  Grant  C361 167-01. 

Descriptors:  'Bioassay,  'Fish,  'Bioindicators, 
'Polychlorinated  biphenyls,  'Hudson  River, 
Bioaccumulation,  Organic  compounds,  Water  pol- 
lution effects,  Dredging,  Sediment  concentration, 
Juvenile  growth  stage. 

The  Upper  Hudson  River  is  massively  contaminat- 
ed with  polychlorinated  biphenyls  (PCBs).  Reme- 
diation by  removing  selected  contaminated  sedi- 
ment deposits  has  been  proposed.  Evaluation  of  the 
impact  of  dredging  the  contaminated  sediment  will 
be  necessary.  In  1985,  this  study  was  undertaken  to 
develop  a  monitoring  tool  to  document  dredging- 
induced  effects  on  riverine  biota.  This  monitoring 
study  of  bioaccumulation  identified  a  distinct  pat- 
tern of  consistently  most  abundant  PCB  congeners 
in  caged  juvenile  fish.  An  identical  qualitative  con- 


gener pattern  was  recognized  in  juvenile  fish  after 
28-d  exposures  in  the  late  spring,  summer  and  fall, 
even  though  each  period  is  characterized  by  a 
different  temperature  and  flow  regime  in  the  river. 
The  same  congener  pattern  is  evident  after  only  3 
d  of  exposure  and  persists  until  at  least  42  d  Due 
to  their  physicochemical  properties,  biological 
half-life  in  fish  and  site-specific  abundance  in  the 
upper  Hudson  River  sediments,  1  tri-CB,  13  tetra- 
CBs  and  3  penta-CBs  (3,4,4';  2,2',3,4';  2,2',3  5'- 
2,2',4,4';  2,2',4,5;  2,2',4,5*;  2,2',5,5';  2,3,3',6;  2,3,4,5: 
2,3',4,4';  2,3',4',5;  2,3',5',6;  2,4,4',6;  2*,3,4,5- 
2,2',3,5,6;  2,2',3,5',6;  and  2,2*,4,6,6')  are  the  con- 
geners to  monitor  over  the  short  term.  (Author's 
abstract) 
W90-02842 


STABILITY  OF  NITRATE-ION  IN  SIMULAT- 
ED DEPOSITION  SAMPLES  USED  FOR 
QUALITY-ASSURANCE  ACTIVITIES  BY  THE 
U.S.  GEOLOGICAL  SURVEY. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

T.  C.  Willoughby,  R.  B.  See,  and  L.  J.  Schroder. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations    Report   89-4042, 
July  1989.  15p,  6  fig,  8  tab,  6  ref. 

Descriptors:  'Acid  rain,  'Water  chemistry, 
'Sample  preservation,  'Nitrates,  'Chemical  analy- 
sis, 'Quality  control,  Stability  analysis. 

Three  experiments  were  conducted  to  determine 
the  stability  of  nitrate-ion  concentrations  in  simu- 
lated deposition  samples.  In  the  four  experiment-A 
solutions,  nitric  acid  provided  nitrate-ion  concen- 
trations ranging  from  0.6  to  10.0  mg/L  and  that 
had  pH  values  ranging  from  3.8  to  5.0.  In  the  five 
experiment-B  solutions,  sodium  nitrate  provided 
nitrate-ion  concentrations  ranging  from  0.5  to  3.0 
mg/L.  The  pH  was  adjusted  to  about  4.5  for  each 
of  the  solutions  by  addition  of  sulfuric  acid.  In  the 
four  experiment-C  solutions,  nitric  acid  provided 
nitrate-ion  concentrations  ranging  from  0.5  to  3.0 
mg/L.  Major  cation  and  anion  concentrations 
were  added  to  each  solution  to  simulate  natural 
deposition.  Aliquots  were  removed  from  the  13 
original  solutions  and  analyzed  by  ion  chromatog- 
raphy about  once  a  week  for  100  days  to  determine 
if  any  changes  occurred  in  nitrate-ion  concentra- 
tions throughout  the  study  period.  No  substantial 
changes  were  observed  in  the  nitrate-ion  concen- 
trations in  solutions  that  had  initial  concentrations 
below  4.0  mg/L  in  experiments  A  and  B,  although 
most  of  the  measured  nitrate-ion  concentrations  for 
the  100-day  study  were  below  the  initial  concen- 
trations. In  experiment  C,  changes  in  nitrate-ion 
concentrations  were  much  more  pronounced;  the 
measured  nitrate-ion  concentrations  for  the  study 
period  were  less  than  the  initial  concentrations  for 
62  of  the  67  analyses.  (USGS) 
W90-02858 


EVALUATION  OF  THE  EFFECTS  OF  WELL 
CONSTRUCTION  MATERIALS  AND 

GROUND-WATER  SAMPLING  EQUIPMENT 
ON  CONCENTRATIONS  OF  VOLATILE  OR- 
GANIC COMPOUNDS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
T.  L.  Liikala,  D.  S.  Daly,  and  A.  P.  Toste. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-014685. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-6585,  August  1988.  25p,  10  fig,  5 
tab,  4  ref.  DOE  Contract  DE-AC06-76RL0  1830. 

Descriptors:  'Well  construction,  'Groundwater 
quality,  'Samplers,  'Pollutant  identification,  'Han- 
ford  site,  'Volatile  organic  compounds,  Ground- 
water pollution,  Gas  chromatography,  Organic 
compounds,  Water  sampling. 

In  1985,  the  Pacific  Northwest  Laboratory  con- 
ducted a  study  on  groundwater  samples  collected 
from  the  300  Area  of  the  Hanford  Site,  which  is 
located  in  southeastern  Washington.  The  purpose 
of  the  study  was  to  evaluate  how  well  construction 
materials  and  groundwater  sampling  equipment 
affect  measured  concentrations  of  volatile  organic 
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compounds  in  the  groundwater.  Groundwater 
samples  were  collected  in  an  area  of  known  con- 
tamination from  two  monitoring  wells.  Sampling 
was  conducted  for  a  total  of  4  weeks  using  three 
dedicated  sampling  devices.  Each  sample  was  ana- 
lyzed for  volatile  organic  content  by  gas  chroma- 
tography with  electron  capture  detection.  The  data 
were  statistically  analyzed  to  ascertain  differences 
in  concentrations  of  contaminants  resulting  from 
well  construction  materials  and  groundwater  sam- 
pling equipment.  No  statistically  significant  differ- 
ences in  concentrations  of  volatile  organic  com- 
pounds were  found  resulting  from  the  well  con- 
struction materials  and  groundwater  sampling 
equipment.  Analyses  indicate  a  correlation  be- 
tween constituent  concentration  and  sample  data 
and,  to  a  lesser  degree,  water  table  elevation.  The 
range  in  concentrations  during  the  study  was 
greater  than  the  differences  caused  by  the  two 
wells  and  three  sampling  devices.  (Author's  ab- 
stract) 
W90-02924 


RCRA  (RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT)  FACILITY  INVESTIGATION 
(RFD  GUIDANCE.  VOLUME  3:  AD*  AND  SUR- 
FACE WATER  RELEASES. 

NUS  Corp.,  Gaithersburg,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02936 


GROUNDWATER    MONITORING    NETWORK 
DESIGN. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  7A. 
W90-03090 


VS.  ENVIRONMENTAL  PROTECTION  AGEN- 
CY'S    STRATEGY     FOR     GROUND     WATER 
QUALITY    MONITORING    AT    HAZARDOUS 
WASTE    LAND    DISPOSAL    FACILTTTES    LO- 
CATED IN  KARST  TERRANES. 
Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03162 


BASIC  HYDROGEOLOGICAL  CHARACTERIS- 
TICS OF  KARST-WATER  INFILLED  MINERAL 
DEPOSLTS  AND  THE  HAZARD  PREVEN- 
TION, CONTROL  AND  UTELTZATION  OF 
KARST  WATER  IN  CHINA. 
Zhengding  Inst,  of  Hydrogeology  and  Engineering 
Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03173 


EFFECTS  OF  FREEZING  ON  TOXICITY  OF 
SEDIMENTS  CONTAMINATED  WITH  DDT 
ANDENDRIN. 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-03207 


VARIABJXLTY  ASSOCIATED  WITH  IDENTIFI- 
CATION OF  TOXICS  IN  NATIONAL  POLLUT- 
ANT DISCHARGE  ELIMINATION  SYSTEM 
(NPDES)  EFFLUENT  TOXICITY  TESTS. 

Shell  Development  Co.,  Houston,  TX. 

P.  B.  Dorn,  and  J.  H.  Rodgers. 

Environment        Toxicology        and        Chemistry 

ETOCDK,  Vol.  8,  No.  10,  p  893-902,  1989.  5  fig,  1 

tab,  17  ref. 

Descriptors:  *Pollutant  identification,  *Water  anal- 
ysis, 'Variability,  *National  Pollutant  Discharge 
Elimination  System,  *Water  quality  standards, 
♦Effluents,  'Toxicity,  *Testing  procedures,  •Labo- 
ratory methods,  Calcium,  Organic  compounds, 
Daphnia,  Fish,  Bacteria. 

Effluent  toxicity  testing  is  a  routine  National  Pol- 
lutant Discharge  Elimination  System  (NPDES) 
permit  monitoring  requirement  for  many  municipal 
and  industrial  dischargers.  Effluent  toxicity  com- 
pliance limits  are  being  set  in  an  increasing  effort 


to  limit  discharge  of  toxics  into  U.  S.  water  bodies. 
To  that  end,  hazard  assessment  principles  are  being 
applied  to  limit  discharged  toxicity  based  on  in- 
stream  effects  as  judged  by  effluent  toxicity,  fate 
and  exposure.  Uncertainty  arises  in  complying 
with  effluent  toxicity  limits  because  of  a  number  of 
factors,  including  an  unacceptably  toxic  effluent, 
error  in  conducting  a  specified  test,  test  organism 
health,  statistical  variability  and  interferences  in 
the  test  solution  that  mask  the  toxic  effect.  This 
study  examined  the  results  of  studies  to  investigate 
three  factors:  test  animal  health,  statistical  variabil- 
ity and  interferences.  The  examples  presented  illus- 
trate (a)  the  importance  of  determining  animal 
health  by  using  the  reference  toxicant  test;  (b)  the 
statistical  variability  associated  with  compliance  by 
two  refinery  effluents  with  toxicity  limits;  and  (c) 
how  compounds  often  considered  nontoxic  can 
interfere  with  toxicity  test  results  for  a  chemical 
plant  effluent.  These  factors  indicate  the  need  for 
additional  consideration  before  setting  permit 
limits,  determining  requirements  for  toxicity  reduc- 
tion and  possibly  implementing  additional  effluent 
treatment.  Comparisons  between  reference  toxi- 
cant data  and  control  mortality  showed  that  refer- 
ence toxicant  data  provide  an  additional  control 
for  determining  whether  effluent  toxicity  test  re- 
sults are  valid  and  that  they  can  be  used  to  test 
regulatory  compliance.  Statistical  sampling  theory 
was  explored  to  determine  compliance  with  an 
effluent  toxicity  requirement  of  80%  survival  in 
100%  effluent.  Third,  several  test  species  were 
used  to  determine  the  causative  toxic  agents  in 
order  to  correctly  identify  toxicity  and  to  separate 
true  toxic  effects  from  interferences  in  exposures  to 
receiving  water.  (Author's  abstract) 
W90-03208 


EXTRACTION  OF  BUTYLTIN  SPECIES  AND 
THEIR  GAS  CHROMATOGRAPHIC  DETER- 
MINATION AS  CHLORIDES  IN  A  SEDIMENT 
CERTIFIED  REFERENCE  MATERIAL  FOR 
TRACE  METALS,  PACS-1. 

National   Research   Council   of  Canada,   Ottawa 
(Ontario).  Div.  of  Chemistry. 
K.  W.  M.  Siu,  P.  S.  Maxwell,  and  S.  S.  Berman. 
Journal  of  Chromatography  JOCRAM.Vol.  475,  p 
373-379,  Jul  28,  1989.  3  fig,  2  tab,  14  ref. 

Descriptors:  'Chemical  analysis,  'Antifoulants, 
•Pesticides,  *Metal  organic  pesticides,  *Organotin 
compounds,  'Separation  techniques,  *Pollutant 
identification,  *Gas  chromatography,  •Quantita- 
tive analysis,  Organic  compounds,  Tin,  Sediments, 
Heavy  metals,  Laboratory  methods. 

Due  to  their  significant  environmental  impact,  the 
butyltin  species  are  under  intense  scrutiny.  A  gas 
chromatographic  method  has  been  developed  for 
the  determination  of  butyltin  species  in  sediments. 
The  butyltin  species  are  separated  as  chlorides  by 
using  a  DB-608  open  tubular  column  after  their 
extraction  from  the  sediment  using  a  combination 
of  sonication  in  methanolic  HC1  and  solvent  ex- 
traction. Two  extractants  are  possible:  toluene- 
isobutyl  acetate-tropolone  and  hexane-isobutyl  ace- 
tate. The  efficiencies  for  the  first  extractant  are 
tributyltin,  94.4  +/-4.7%;  dibutyltin,  94.9  +/- 
2.2%;  and  monobutyltin,  86.3  +/-4.2%.  The  abso- 
lute detection  limits  are  about  30  pg  tin.  Using  a  1- 
g  sample,  the  relative  detection  limits  are  about  30 
ng  tin/g  sediment.  These  may  be  lowered  to  3  ng 
tin/g  by  starting  with  a  4-g  sample  and  adding  a 
concentration  step.  The  reference  material  PACS- 
1  was  found  to  contain  1.08  +/-0.31  micrograms 
tin  per  g  of  tributyltin  and  1.13  +/-0.30  micro- 
grams tin  per  g  of  dibutyltin.  (Author's  abstract) 
W90-03227 


HIGH  BOILING  ORGANIC  TRACES  IN 
DRINKING  WATER:  QUANTLTATD/E  ANALY- 
SIS BY  LIQUID-LIQUID  ENRICHMENT 
WITHIN  THE  ANALYTICAL  GLASS  CAPIL- 
LARY. 

Institut   fuer   Chromatographic,    Bad    Duerkheim 
(Germany,  F.R.). 
R.  E.  Kaiser,  and  R.  Rieder. 

Journal  of  Chromatography  JOCRAM,  Vol.  477, 
N.  1,  p  49-52,  Aug  23,  1989.  4  fig,  1  ref. 

Descriptors:  *Pollutant  identification,  *Water  anal- 
ysis, 'Quantitative  analysis,  *Gas  chromatography, 


•Organic  compounds,  *Drinking  water,  Pollutants, 
Laboratory  methods,  Water  pollution  control, 
Trace  levels,  Water  quality  standards. 

The  latest  European  regulations  about  drinking 
water  analysis  make  it  necessary  to  check  for  a 
wide  variety  of  organic  key  compounds  in  drink- 
ing water  in  the  sub-ppb  range.  Without  primary 
enrichment,  most  analytical  methods  available 
today  are  unsuitable  for  this  purpose.  There  are  in 
addition  serious  problems  of  taking,  storing  and 
manipulating  the  sample  which  may  lead  to  incor- 
rect determinations,  and  simple  technical  and 
human  problems  when  the  enrichment  step  com- 
mences with  sample  volumes  greater  than  or  equal 
to  1  L  of  water.  In  this  method,  the  trace  organic 
contaminants  are  concentrated  by  liquid-liquid  en- 
richment. A  water  sample  is  forced  through  a  20-m 
x  0.3  mm  I.D.  glass  capillary  coated  on  the  inside 
with  a  0.25  micrometer  thick  film  of  PS-089  (94- 
96%  dimethyl-/4-6%  diphenylsiloxane)  at  room 
temperature  with  nitrogen  gas.  The  organic  traces 
were  flushed  back  into  a  10  to  30  mm  section  at  the 
inlet  of  the  glass  capillary  by  heating  all  but  that 
section  of  the  capillary  in  a  gas  chromatographic 
oven  while  applying  a  low  carrier  gas  pressure  at 
the  detector  end  of  the  capillary.  The  oven  was 
heated  at  30  degrees  C/min  to  320  degrees  C. 
After  the  oven  was  allowed  to  cool,  a  carrier  gas 
was  applied  at  the  inlet  and  the  inlet  region  was 
heated.  The  organic  traces  ware  carried  through 
the  capillary  as  if  they  were  sampled  on-line.  In  the 
resulting  gas  chromatogram,  there  was  no  solvent 
effect  nor  retention  gap  effect.  There  was  no  split 
nor  any  specific  loss  besides  that  which  occurred 
during  the  storage  of  the  sample.  Temperature 
programmed  GC  was  carried  out  and  the  chromat- 
ogram was  quantitated.  (Ence-PTT) 
W90-03228 


DETERMINATION  OF  MERCURY  IN  NATU- 
RAL SAMPLES  AT  THE  SUB-NANOGRAM 
LEVEL  USING  INDUCTTVELY  COUPLED 
PLASMA/MASS  SPECTROMETRY  AFTER  RE- 
DUCTION TO  ELEMENTAL  MERCURY. 
Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

C.  Haraldsson,  S.  Westerlund,  and  P.  Oehman. 
Analytica  Chimica  Acta  ACACAM,  Vol.  221,  No. 
1,  p  77-84,  June  1989.  2  fig,  14  ref. 

Descriptors:  *Mercury,  *Trace  levels,  *Chemical 
analysis,  *Pollutant  identification,  *Mass  spectrom- 
etry, Sediments,  Natural  waters,  Separation  tech- 
niques, Trace  elements,  Detection  limits,  Precision. 

Inductively  coupled  plasma/mass  spectrometry 
was  used  to  determine  mercury  in  natural  waters 
and  sediments.  This  approach  minimizes  sample 
handling  and  thereby  reduces  the  problem  of  con- 
tamination. The  use  of  a  mass  spectrometer  as  a 
detector  makes  it  possible  to  use  the  isotope  dilu- 
tion method  for  sample  preparation.  Sodium  boro- 
hydride  was  used  to  reduce  the  mercury  to  its 
elemental  form,  which  was  purged  directly  to  the 
plasma  using  the  nebulizer  gas.  The  detection  limit, 
defined  as  three  times  the  standard  deviation  of  the 
blank,  is  8  picograms.  The  precision  at  the  100- 
picogram  level  is  3%.  (Geiger-PTT) 
W90-03231 


DETERMINATION  OF  NITRATE  IN  NATU- 
RAL WATERS  BY  VOLTAMMETRY  AT  A  STA- 
TIONARY MERCURY  DROP  ELECTRODE. 

Univerzita  Pavla  Jozefa  Safarika,  Kosice  (Czecho- 
slovakia). Dept.  of  Physical  and  Analytical  Chem- 
istry. 

K.  Murkusova. 

Analytica  Chimica  Acta  ACACAM,  Vol.  221,  No. 
1,  p  131-138,  June  1989.  4  fig,  1  tab,  17  ref. 

Descriptors:  *Water  analysis,  *Nitrates,  'Voltam- 
metry,  'Pollutant  identification,  'Electrodes, 
Humic  substances,  Natural  waters,  Cations,  Drink- 
ing water,  Fulvic  acids. 

Nitrate  can  be  determined  by  second-sweep  cyclic 
voltammetry  at  a  stationary  mercury  drop  elec- 
trode utilizing  the  autocatalytic  effect  of  the  hy- 
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droxyl  ions  formed  at  the  surface  of  the  electrode 
during  the  reduction  of  nitrate  in  the  presence  of 
an  excess  of  trivalent  cations.  The  reduction  cur- 
rent in  the  second  sweep  with  the  same  drop  is 
proportional  to  the  nitrate  concentration  in  the 
range  of  1-1,500  micromoles/liter  in  natural 
waters.  The  humic  substances  present  in  natural 
waters  have  a  favorable  effect  on  the  determina- 
tion of  nitrate.  The  method  is  applied  to  the  deter- 
mination of  nitrate  in  drinking  and  river  waters. 
(Author's  abstract) 
W90-03232 


DETERMINATION  OF  METHYLMERCURY 
IN  NATURAL  WATERS  AT  THE  SUB-NANO- 
GRAMS  PER  LITER  LEVEL  BY  CAPILLARY 
GAS  CHROMATOGRAPHY  AFTER  ADSORB- 
ENT PRECONCENTRATION. 
Swedish  Environmental  Research  Inst.,  Goete- 
borg. 

Y.  H.  Lee,  and  J.  Mowrer. 

Analytica  Chimica  Acta  ACACAM,  Vol.  221,  No. 
2,  p  259-268,  June  1989.  4  fig,  3  tab,  24  ref. 

Descriptors:  *Trace  levels,  *  Water  analysis,  "Mer- 
cury, *Methylmercury,  'Pollutant  identification, 
*Gas  chromatography,  Separation  techniques,  Nat- 
ural waters,  Humic  acids. 

Methylmercury  was  preconcentrated  from  water 
on  to  a  sulf-hydryl  cotton  fiber  adsorbent,  using 
the  column  technique  or  the  batch-column  two- 
stage  technique.  A  small  volume  of  2  M  HC1  was 
used  to  elute  methylmercury  and  to  separate  it 
from  inorganic  mercury;  0.4-0.6  ml  of  benzene  was 
used  to  extract  methylmercury  from  the  eluate. 
Analysis  was  performed  by  capillary  gas  chroma- 
tography with  electron-capture  detection.  The  de- 
tection limit  for  methylmercury  was  <  0.05  nano- 
grams/liter  in  a  4-liter  water  sample.  Four  surface 
waters  were  analyzed  to  test  the  agreement  of 
methylmercury  concentration  between  the  two 
preconcentration  methods,  and  to  test  the  interfer- 
ence of  humic  substances  on  the  filtered  and  unfil- 
tered  surface  water.  The  methylmercury  concen- 
trations found  in  different  surface  water  samples 
ranged  from  0.08  to  0.48  nanograms/liter.  (Au- 
thor's abstract) 
W90-03233 


USE  OF  OYSTER  SHELL  THICKNESS  AND 
CONDITION    INDEX    MEASUREMENTS    AS 
PHYSIOLOGICAL     INDICATORS      OF     NO 
HEAVY      METAL      POLLUTION      AROUND 
THREE  COASTAL  MARINAS. 
South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  State  Park. 
J.  M.  Marcus,  G.  I.  Scott,  and  D.  D.  Heizer. 
Journal  of  Shellfish  Research  JSHRDA,  Vol.  8, 
No.   1,  p  87-94,  June  1989.  3  fig,  6  tab,  34  ref. 

Descriptors:  *Water  quality  monitoring,  'Bioindi- 
cators,  *Marinas,  'Oysters,  *Bioindicators,  "Heavy 
metals,  Water  pollution  effects,  Bioaccumulation, 
Monitoring,  South  Carolina,  Shellfish,  Cadmium, 
Chromium,  Copper,  Lead,  Mercury,  Nickel,  Zinc. 

Oysters  were  collected  from  areas  near  three  rec- 
reational marinas  in  southern  coastal  South  Caroli- 
na on  Hilton  Head  and  Fripp  Islands  and  were 
analyzed  for  shell  content  of  heavy  metals  (cadmi- 
um, chromium,  copper,  lead,  mercury,  nickel,  and 
zinc).  There  were  no  significant  differences  in  shell 
thickness  among  and  between  indigenous  popula- 
tions of  oysters  (Crassostrea  virginica)  at  three 
recreational  marinas  in  coastal  South  Carolina  or 
between  other  estuarine  areas  of  the  State.  Soft 
tissue  concentrations  of  heavy  metals  from  the 
study  areas  were  not  elevated  relative  either  to 
marina  proximity  or  to  ambient  background  moni- 
toring stations.  Condition  index  analyses  demon- 
strated no  physiological  stress  on  the  oysters.  The 
lack  of  significant  changes  in  shell  thickness  and 
condition  index,  along  with  the  absence  of  signifi- 
cantly increased  metal  levels  in  tissues  and  in  sedi- 
ments supports  the  observation  that  heavy  metals 
do  not  appear  to  be  a  major  pollutant  around 
recreational  marinas  in  coastal  South  Carolina. 
(Author's  abstract) 
W90-03262 


ORGANIC  MERCURY  SPECIATION  IN  FISH 
BY  CAPILLARY  GAS  CHROMATOGRAPHY 
INTERFACED  WITH  ATOMIC  ABSORPTION 
SPECTROMETRY. 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

J.  Gui-bin,  N.  Zhe-ming,  W.  Shun-rong,  and  H. 

Heng-bin. 

Fresenius    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  334,  No.  1,  p  27-30,  May  1989.  4 

fig,  1  tab,  16  ref. 

Descriptors:  "Pollutant  identification,  'Chemical 
speciation,  'Mercury,  'Methylmercury,  'Fish, 
•Gas  chromatography,  'Atomic  absorption  spec- 
trophotometry, Organomercurials,  Tissue  analysis, 
Detection  limits,  Animal  tissues,  Separation  tech- 
niques, Biological  samples. 

A  rapid  method  for  the  speciation  of  mercury  in 
fish  is  described.  Organomercurials  in  benzene  ex- 
tract are  separated  by  glass  capillary  gas  chroma- 
tography and  detected  by  atomic  absorption  spec- 
trometry. Spiked  alkylmercury  in  fish  yielded  95% 
recovery  with  one  single  extraction  with  benzene. 
The  absolute  detection  limit  was  about  .0001  mi- 
crogram mercury.  The  method  can  be  applied  to 
the  determination  of  0.04  ppm  of  mercury  in  a  0.5 
g  sample.  The  method  described  can  be  used  not 
only  for  the  simultaneous  determination  of  diethyl- 
mercury,  methylmercury,  ethylmercury  and  phen- 
ylmercury  in  fish,  but  should  be  useful  also  for 
other  biological  samples.  (Geiger-PTT) 
W90-03270 


COMPARATIVE  EVALUATION  OF  RESIDUAL 
AND  TOTAL  METAL  ANALYSES  IN  POLLUT- 
ED SOILS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
H.  A.  Elliott,  and  G.  A.  Shields. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  19,  No.  16,  p  1907-1915,  Dec 
1988.  3  tab,  18  ref. 

Descriptors:  'Soil  contamination,  'Pollutant  iden- 
tification, 'Heavy  metals,  'Chemical  analysis, 
'Sludge  digestion,  Lead,  Cadmium,  Zinc,  Copper, 
Comparison  studies,  Acids. 

Two  digestion  procedures,  employing  aqua  regia- 
HF  and  HN03-HC104-HF,  were  used  to  analyze 
residual  metals  (following  a  chemical  fractionation 
scheme)  and  total  metal  content  of  two  soils,  one 
moderately  polluted  by  municipal  sludge  applica- 
tions and  the  other  a  grossly-contaminated  sample 
(20.8%  Pb)  from  a  battery  recycling  site.  Although 
commonly  used  in  sequential  extraction  analyses, 
the  aqua  regia-HF  method  solubilized  only  53%  of 
the  HN03-HC104-HF  determined  residual  Pb  in 
the  battery  soil.  For  the  sludge-amended  soil,  resid- 
ual Cd,  Pb,  and  Zn  were  not  statistically  different 
by  the  two  methods.  For  the  battery  soil,  a  single 
aqua  regia-HF  extraction  also  underestimated  total 
Pb  and  Cu  relative  to  HN03-HC104-HF,  but  both 
methods  gave  statistically-similar  total  Cd,  Cu,  Pb, 
and  Zn  for  the  sludge-amended  soil.  As  the  sample 
metal  concentration  increased,  the  ability  of  aqua 
regia-HF  to  solubilize  HN03-HC104-HF-equiva- 
lent  metal  quantities  generally  decreased.  Since  the 
degree  of  contamination  is  often  unknown  for  envi- 
ronmental samples,  the  HN03-HC104-HF  method 
is  more  reliable  for  assessing  residual  and  total 
metals  in  polluted  soils.  (Author's  abstract) 
W90-03299 


DETERMINATION  AND  DISTRIBUTION  OF 
HYDROXYLATED  AROMATIC  COMPOUNDS 
IN  ESTUARINE  WATERS. 

Cochin  Univ.  of  Science  and  Technology  (India). 

Div.  of  Chemical  Oceanography. 

S.  M.  Nair,  A.  N.  Balchand,  and  P.  N.  K. 

Nambisan. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  22,  No.  1-4,  p  203-213,  1989.  7  fig, 

4  tab,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chemical  analysis,  'Aromatic  compounds, 
•Estuaries,  'Coastal  waters,  'Marine  sediments, 
'Pulp  and  paper  industry,  Effluents,  Organic  com- 
pounds, Spectrophotometry,  Water  pollution. 


Lignins,  tannins  and  other  derivative*  are  found 
abundantly  in  pulp-paper  mill  effluents  as  well  as  in 
natural  streams  receiving  run  off  from  forestry 
areas.  A  modified  methodology  has  been  devel- 
oped to  determine  quantitatively  the  content  of 
lignins  and  tannins  in  the  aquatic  environment  by 
detecting  hydroxylated  aromatic  groups  in  the  hy- 
droxylated  aromatic  compounds  in  aquatic  waters 
and  sediments.  Interference  in  seawater  samples 
was  overcome  by  addition  of  citrate  solution  per- 
mitting the  blue  color  development  on  reduction  of 
phosphotungstic  and  phosphomolybdic  acids  by 
the  aromatic  hydroxylated  groups  present  in  lig- 
nins and  tannins.  The  above  procedure  was  adopt- 
ed to  study  the  fate  of  tannin  and  lignin-like  sub- 
stances (TALLS)  in  tropical  estuarine  and  coastal 
waters  and  sediments  receiving  pulp-paper  ef- 
fluents. (Ence-PTT) 
W90-03349 


SPECIATION  OF  PARTICULATE  TRACE 
METALS  IN  SEDIMENTS  OF  ANARBE  RES- 
ERVOIR. 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Dept.  de  Quimica  Aplicada. 

I.  Larumbe,  and  A.  Casado. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  23,  No.  1-4,  p  135-141,  1989.  4  fie 

2  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Reservoirs, 
•Chemical  speciation,  *Heavy  metals,  *Trace 
metals,  'Sediments,  'Drinking  water,  Iron,  Manga- 
nese, Nickel,  Cadmium,  Zinc,  Lead,  Chromium, 
Copper,  Organic  matter,  Atomic  absorption  spec- 
troscopy, Chemical  analysis,  Spain. 

Total  concentration  and  chemical  forms  of  heavy 
metals  in  samples  of  sediment  from  a  drinking 
water  reservoir  have  been  analyzed.  The  results  of 
total  metal  content  show  an  Fe  and  Mn  concentra- 
tion increase  along  the  reservoir,  from  4.4%  in  Fe 
and  0.07%  in  Mn  in  the  end  part  to  6.4%  Fe  and 
0.22%  Mn  at  the  dam.  However,  a  decrease  in 
organic  matter  along  the  reservoir  is  observed.  In 
order  to  test  the  accuracy  of  the  digestion  methods 
used,  a  standard  reference  material  was  also  ana- 
lyzed. Sequential  extractions  were  used  to  furnish 
information  about  the  origin,  mode  of  occurrence, 
biological  and  physicochemical  availability,  mobi- 
lization, and  transport  of  the  trace  metals.  Five 
fractions  were  obtained:  exchangeable,  easily  re- 
ducible phase,  moderately  reducible  phase,  organic 
fraction,  and  residual  fraction.  Trace  metal  concen- 
trations, with  exception  of  Cd,  Pb,  and  Mn,  found 
in  fraction  5  are  higher  than  those  observed  in  the 
other  extractions.  Fe,  Ni,  Zn,  Cr  and  Cu  content 
not  found  in  the  residual  fraction  is  found  mainly  in 
moderately  reducible  fraction,  but  the  percentage 
of  this  fraction  in  each  metal  is  very  different. 
Lower  levels  of  Fe  and  Mn  with  the  increase  of 
organic  matter  suggest  a  partial  redissolution  of 
reducible  fractions,  and  a  slow  kinetics  of  the 
metal-sulfide  precipitation,  the  formation  of  sul- 
fides complexes,  or  the  formation  of  organometal- 
lic  complexes.  This  explains  the  presence  of  high 
turbidity,  besides  Fe  and  Mn  contents  in  water 
after  the  turnover.  The  water  quality  of  the  reser- 
voir will  be  affected  by  the  stratification  process, 
mostly  owing  to  the  Fe  and  Mn  dissolved,  but  no 
release  of  other  toxic  metals  can  be  expected. 
(Ence-PTT) 
W90-03351 


HEAVY    METAL    ANALYSIS    IN    FISH-KHX 

CASES  IN  RIVERS  IN  GUD7UZCOA  (SPAIN). 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Lab.  Contaminacion. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03352 


MONITORING  OF  HARMFUL  SUBSTANCES 
IN  RUNNING  WATER  BY  MEANS  OF  BEHAV- 
IOR PARAMETERS  IN  CONTINUOUSLY 
SWIMMING  FISH. 

Universitaet  des  Saarlandes,  Saarbruecken  (Germa- 
ny, F.R.).  Zoologisches  Inst. 
C.  Kress,  and  W.  Nachtigall. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


ZWABAQ,  Vol.  22,  No.  3,  p  99-107,  July  17,  1989. 
6  fig,  20  ref.  English  summary. 

Descriptors:  'Bioindicators,  *Fish,  *Fish  behavior, 
•Phenols,  'Monitoring,  'Toxicity,  Swimming, 
Running  waters,  Photography,  Trout. 

Rainbow  trout  (Salmo  gairdneri)  and  their  specific 
reactions  to  clean  tap  water  and  to  contaminated  (5 
mg/1  phenol)  water  were  studied  in  a  water  canal 
under  laminar  flow  conditions.  Their  behavior  was 
registered  photographically  with  one  frame  per 
three  seconds.  Analyses  were  made  according  to  6 
behavior  parameters  which  were  divided  into  3  to 
5  classes.  Frequency  histograms  were  made  of 
these  classes,  their  order  in  time,  and  the  filming  of 
changes  in  behavior.  Thus  it  was  possible  to  differ- 
entiate between  the  phenol  and  control  tests.  Iter- 
ation and  G-tests  were  made  with  grouped  data  for 
mutual  independence  of  behavior  sequences.  After 
disposing  of  the  non-significant  behavioral  param- 
eters, significant  differences  between  the  two  pa- 
rameters 'position  of  the  longitudinal  axis  of  the 
body  within  the  test  area  between  in-flowing  and 
out-flowing  water',  and  'type  of  movement  of  the 
tail  fin,  either  quiet  or  frantic'  remained.  Thus  it 
was  possible  to  define  the  trout's  behavior  qualita- 
tively as  follows:  Phenol  experiment:  The  trout 
swims  with  frantic  movements  against  the  current 
and  close  to  the  bottom  of  the  front  part  of  the  test 
area.  Its  mouth  is  slightly  open  and  its  body  more 
or  less  horizontal.  Control  experiment:  The  trout 
swims  quietly  against  the  current  near  the  bottom 
of  the  front  part  of  the  test  area.  Its  mouth  is 
slightly  open  and  its  body  more  or  less  horizontal. 
No  significant  differences  between  phenol  and  con- 
trol tests  could  be  determined  by  the  remaining  4 
structural  elements.  Although  certain  tendencies 
became  apparent,  they  could  not  be  defined  due  to 
the  limited  capacity  of  this  preliminary  experiment. 
Furthermore,  they  are  not  necessarily  required  to 
determine  a  behavioral  biological  difference  be- 
tween clean  and  phenol-contaminated  water.  To 
develop  further  the  potential  of  this  biomonitor, 
the  imprint  of  a  trout  on  a  photosensory  xy-matrix 
should  be  checked  every  5  to  10  seconds  by  com- 
puter and  compared  to  the  memorized  normal  be- 
havior (control  test).  Should  any  differences  be 
registered,  an  alarm  could  be  switched  on.  (Au- 
thor's abstract) 
W9O-03353 


AUTOMATED  EARLY  WARNING  SYSTEM 
FOR  CONTINUOUS  WATER  CONTROL  WITH 
TUBmCTDAE  AS   TOXICANT  INDICATORS. 

Munich  Univ.  (Germany,  F.R.).  Tieraerztliche  Fa- 

kultaet. 

H.  Petry. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  22,  No.  3,  p  120-124,  July   17, 

1989.  5  fig,  21  ref.  English  summary. 

Descriptors:  'Tubificids,  'Warning  systems, 
'Monitoring,  'Bioindicators,  'Water  quality  con- 
trol, Toxicity,  Pollutants,  Videotape,  Computers. 

The  procedure  and  equipment  to  perform  a  motili- 
ty test  with  tubificidae  as  toxicant  indicators  are 
described.  Test  criterion  is  the  change  of  motility 
of  the  experimental  animals  when  their  well-being 
is  impaired  by  deterioration  of  water  quality.  The 
spontaneous  activity  of  the  tubificidae  is  recorded 
by  means  of  modern  video  technique  and  the  meas- 
ured values  are  continuously  rated  by  a  PC-com- 
puter (on-line-coupling).  If  the  animals'  activity 
changes  significantly  as  against  the  norm,  the  com- 
puter gives  off  alarm  and  steering  signals.  The 
automated  test  can  be  used  as  a  self-active  early 
warning  system  in  continuous,  biological  control 
of  waters  and  likewise  for  standardized  investiga- 
tions of  noxious  effects  of  chemical  substances. 
(Author's  abstract) 
W90-03356 


DETERMINATION  OF  TRIAZINE  HERBI- 
CIDES IN  WATER  SAMPLES  BY  SOLID 
PHASE  EXTRACTION  AND  HIGH  PERFORM- 
ANCE LIQUID  CHROMATOGRAPHY. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

M.  Stahl,  M.  Luhrmann,  H.  Kicinski,  and  A. 


Kettrup. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  3,  p  124-127,  July  17, 
1989.  4  fig,  4  tab,  7  ref.  English  summary. 

Descriptors:  'Drinking  water,  'Groundwater, 
'Herbicides,  'Chromatography,  'Water  analysis, 
'Pollutant  identification,  'Triazine  herbicides,  Or- 
ganic compounds,  Water  analysis,  Chemical  analy- 
sis, Spectrophotometry,  Quantitative  analysis. 

An  analytical  method  is  described  for  the  determi- 
nation of  7  triazine  herbicides  in  drinking  water 
and  groundwater.  The  separation  of  simazine,  atra- 
zine,  prometone,  propazine,  ametryne,  prometryne, 
and  terbutryn  was  achieved  by  High  Performance 
Liquid  Chromatography  (HPLC)  using  a  LiCh- 
rospher  RP  18/5  micrometer  column  and  an  iso- 
cratic  mobile  phase  containing  acetonitrile/ 
KH2P04-buffer.  The  detection  is  achieved  by  a 
UV -detector  at  230  nm.  As  the  factor  of  enrich- 
ment is  2000,  a  detection  limit  of  less  than  10  ng/L 
for  any  herbicide  can  be  obtained.  The  recoveries 
varied  between  81%  and  129%.  (Author's  abstract) 
W90-03357 


DETERMINATION  OF  DISSOLVED  OXYGEN 
BY  PHASE-BOUNDARY-TRANSMISSION-A 
POSSIBILITY  TO  ELIMINATE  INTERFER- 
ENCES CAUSED  BY  SUBSTANCES  IN  WATER. 

Technische  Univ.   Berlin  (Germany,   F.R.).   Inst. 

fuer  Technischen  Umweltschutz. 

For  primary  bibliographic  entry  see  Field  7B. 
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ADVANCES  IN  DETERMINATION  OF 
CATION-ACTIVE  AND  ANION-ACTTVE  SUR- 
FACTANTS (LAS)  IN  SEDIMENTS,  SUSPEND- 
ED MATTER  AND  SLUDGES. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

H  Hellmann. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  22,  No.   3,  p   131-137,  July  17, 

1989.  13  fig,  4  tab,  16  ref.  English  summary. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Sediments,  'Suspended  solids,  'Sludge, 
'Surfactants,  'Linear  alkyl  sulfonates,  'Alkylben- 
zene  sulfonates,  'Chemical  analysis,  Cations,  Quan- 
titative analysis,  Photometry,  Spectroscopy. 

Taking  the  known  photometric  determination 
methods  as  well  as  the  recently  published  sample 
treatment  method  for  aluminum  oxide  as  a  basis,  in 
relation  to  linear  alkylbenzene  sulfonates  (LAS) 
several  variants  for  the  ultraviolet  and  visible 
range  are  presented.  With  the  aid  of  derivative 
spectroscopy  the  determination  limit  of  1  micro- 
gram/ 10  ml  solution  is  reached  or  even  exceeded. 
In  an  analogous  way,  the  determination  of  cation- 
active  surfactants  such  as  distearyldimethylam- 
monium  chloride  (DSDMAC)  could  be  refined, 
partly  by  using  a  new  photometric  method  and 
partly  through  derivative  spectroscopy.  Deriva- 
tives were  prepared  with  sulphan  blue,  methylene 
blue,  and  a  modified  Dragendorff  reagent.  Here  is 
the  determination  limit  of  1  microgram/10  ml  was 
also  attained.  By  applying  these  techniques  both 
sewage  sludges  with  high  pollution  load  (>  or  = 
1000  mgAg)  and  slightly  contaminated  sediments 
(<  100  mg/kg)  can  be  perfectly  analyzed.  (Au- 
thor's abstract) 
W90-03359 


SURVIVAL  AND  ACTD7ITY  OF  STREPTOCOC- 
CUS FAECALIS  AND  ESCHERICHIA  COLI  IN 
TROPICAL  FRESHWATER. 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 

I.  Muniz,  L.  Jimeniz,  G.  A.  Toranzos,  and  T.  C. 

Hazen. 

Microbial  Ecology  MCBEBU,  Vol.   18,  No.  2,  p 

125-134,  1989.  6  fig,  1  tab,  33  ref.  Sea  Grant  R/LR- 

08-87-THAI,  PHS  Grants  RR-2657  and  RR-8102, 

and  DOE  Contract  No.  DE-ACO9-76SROO0O1. 

Descriptors:  'Bacterial  analysis,  'Feces,  'Tropical 
regions,  'Rain  forests,  'Bioindicators,  Streptococ- 
cus, Escherichia  coli,  Radiography,  Respiration, 
Coulter  counters. 


The  survival  of  Streptococcus  faecalis  and  Escher- 
ichia coli  was  studied  in  situ  in  a  tropical  rain 
forest  watershed  using  membrane  diffusion  cham- 
bers. Densities  were  determined  by  acridine  orange 
direct  count  and  Coulter  Counter.  Population  ac- 
tivity was  determined  by  microautoradiography, 
cell  respiration,  and  by  nucleic  acid  composition. 
Densities  of  S.  faecalis  and  E.  coli  decreased  less 
than  1  log  unit  after  105  hours  as  measured  by 
direct  count  methods.  Activity  as  measured  by 
respiration,  acridine  orange  activity,  and  microau- 
toradiography indicated  that  both  bacteria  re- 
mained moderately  active  during  the  entire  study. 
After  12  hours,  E.  coli  was  more  active  than  S. 
faecalis  as  measured  by  nucleic  acid  composition. 
In  this  tropical  rain  forest  watershed,  E.  coli  and  S. 
faecalis  survived  and  remained  active  for  more 
than  5  days;  consequently,  both  would  seem  to  be 
unsuitable  as  indicators  of  recent  fecal  contamina- 
tion in  tropical  waters.  (Author's  abstract) 
W90-03371 


TRACE  ENRICHMENT  AND  HPLC  ANALYSIS 
OF    POLYCYLIC    AROMATIC    HYDROCAR- 
BONS    IN     ENVIRONMENTAL     SAMPLES, 
USING  SOLID  PHASE  EXTRACTION  IN  CON- 
NECTION WITH  UV/VIS  DIODE-ARRAY  AND 
FLUORESCENCE  DETECTION. 
Gesamthochschule    Paderborn    (Germany,    F.R.). 
Dept.  of  Applied  Chemistry. 
H.  G.  Kicinski,  S.  Adamek,  and  A.  Kettrup. 
Chromatographia  CHRGB7,  Vol.  28,  No  3/4,  p 
203-208,  August  1989.  6  fig,  3  tab,  21  ref. 

Descriptors:  'Hydrocarbons,  'Chromatography, 
'Pollutant  identification,  'Water  analysis,  'Chemi- 
cal analysis,  Trace  levels,  Laboratory  equipment, 
Groundwater  pollution,  Detection  limits. 

Both  the  separation  of  polycyclic  aromatic  hydro- 
carbons (PAH's)  on  tailor-made  high-performance 
liquid  chromatography  (HPLC)  phases,  and  their 
chromatographic  enrichment  and  quantitative  de- 
termination are  of  great  interest.  Since  both  the 
concentrations  of  PAH's  in  the  environment  and 
the  limiting  values  in  German  legislation  for  drink- 
ing water  are  relatively  low,  methods  for  selective 
enrichment  and  sensitive  detection  are  indispensa- 
ble. Because  of  their  relatively  high  amounts  in 
soil,  determination  of  PAH's  is  valuable  for  assess- 
ment of  the  potential  danger  to  ground  water  of 
waste  materials.  These  requirements  can  be  ful- 
filled by  use  of  solid  phase  extraction  on  enrich- 
ment columns,  and  fluorescence  or  UV/VIS  (ultra- 
violet/visible) diode  array  detection.  For  the  de- 
tection of  PAH's  in  the  picogram  range,  the  wave- 
lengths for  excitation  and  emission  were  time  pro- 
grammed over  the  chromatogram.  With  this  fea- 
ture, it  was  possible  to  detect  all  the  individual 
compounds  at  the  highest  sensitivity,  over  the 
entire  analysis.  The  enrichment  of  PAH's  from 
drinking  water  and  soil  samples  by  solid-phase 
extraction  reduced  the  time  requirements  in  half  in 
comparison  with  typical  liquid-liquid  extraction. 
The  advantages  not  only  include  speed  but  also  a 
large  reduction  in  the  volume  of  solvents  required 
and  the  selectivity  of  the  extraction  using  a  variety 
of  solid-phase  extraction  packings.  For  preconcen- 
tration  of  PAH's  from  water  samples,  best  results 
were  obtained  by  application  of  a  C18/NH2  com- 
bination, whereas  the  enrichment  of  PAH'S  from 
soil  samples  were  best  carried  out  with  Si/CN  or 
C18/CN  combinations.  (Author's  abstract) 
W90-03433 


COMPARISON  BETWEEN  TWO  MICROTOX 
TEST  PROCEDURES. 

National  Swedish  Environment  Protection  Board, 
Nykoeping.  Brackish  Water  Toxicology  Lab. 
M.  Tarkpea,  and  M.  Hansson. 
Ecotoxicology       and       Environmental       Safety 
EESADV,   Vol.    18,   No.   2,   p  204-210,  October 
1989.  2  tab,  20  ref. 

Descriptors:  'Bioassay,  'Marine  bacteria,  'Ef- 
fluents, 'Monitoring,  'Pollutant  identification, 
'Toxicity,  Bioluminescence,  Comparison  studies, 
Municipal  wastewater,  Bioindicators,  Statistical 
analysis. 
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Group  5A — Identification  Of  Pollutants 


A  comparison  was  made  between  the  two  Micro- 
tox  test  procedures,  the  standard  test  and  the  100% 
test.  In  the  standard  Microtox  bioassay,  effluents 
can  be  tested  up  to  a  concentration  of  45%.  The 
100%  test  method,  however,  had  been  developed 
for  screening  effluents  with  an  EC50  value  > 
45%.  The  relationship  between  5-min  EC50  values 
according  to  the  two  methods  has  been  studied 
with  a  two-way  ANOVA  analysis  for  14  effluents 
or  process  waters  and  one  unpurified  municipal 
wastewater  sample.  All  samples  were  tested  twice 
within  a  3-month  interval.  An  F  ratio  of  15.46  (n 
=  56)  showed  that  the  test  methods  differed  sig- 
nificantly at  the  0.1%  level.  Nevertheless  none  of 
the  samples  had  a  drastically  different  EC50  value 
when  tested  by  the  two  methods.  Both  the  treat- 
ment of  bacteria  and  calculation  of  the  EC50 
values,  which  also  affect  the  width  of  the  95% 
fiducial  limits,  differ  in  the  two  procedures.  The 
confidence  intervals  were  found  to  be  10.4  times 
broader  in  the  100%  tests  than  in  the  correspond- 
ing standard  test.  Although  the  methods  differ 
from  each  other  both  in  performance  and  in  statis- 
tical comparison  of  the  results,  both  of  them  could 
be  useful  as  rescreening  methods  for  determining 
toxicity  to  aquatic  organisms.  (Author's  abstract) 
W90-03440 


ISOLATION  AND  RECOVERY  OF  ORGANO- 
PHOSPHORUS  PESTICIDES  FROM  WATER 
BY  SOLID-PHASE  EXTRACTION  WITH  DUAL 
WTOE-BORE  CAPILLARY  GAS  CHROMATOG- 
RAPHY. 

Nanco  Labs.,  Wappingers  Falls,  NY. 
P.  R.  Loconto,  and  A.  K.  Gaind. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  27,  No.  10,  p  569-573,  October  1989.  3  fig,  4 
tab,  15  ref.  EPA  Small  Business  Innovation  Re- 
search Program,  Contract  68-02-4481. 

Descriptors:  *Water  analysis,  *Organophosphorus 
pesticides,  *Pollutant  identification,  'Gas  chroma- 
tography, *Chemical  analysis,  Laboratory  equip- 
ment, Water  pollution,  Silica,  Trace  levels. 

Organophosphorus  pesticides  continue  to  be 
widely  used,  necessitating  more  efficient,  cost  ef- 
fective methods  to  isolate,  recover,  and  quantitate 
this  class  of  organic  compounds  from  environmen- 
tal matrices.  A  systematic  study  that  compares  the 
recoveries  of  selected  organophosphorus  pesticides 
from  spiked  deionized  water  using  octyl  and  octa- 
decyl  bonded  silica  sorbents  (solid  phase  extrac- 
tion, SPE)  is  reported.  A  packed  column  gas  chro- 
matography is  converted  to  accept  a  dual  wide- 
bore  capillary  configuration  with  chemically  dis- 
similar liquid  phases.  One  column  leads  to  a  therm- 
ionic detector  while  the  other  column  leads  to  a 
flame  photometric  detector.  The  experimental 
design  affords  replicate  injections  and  replicate 
extraction  recovery  data.  Relative  standard  devi- 
ations are  calculated  that  take  into  account  propa- 
gation of  error  for  the  replicate  injections  on  each 
of  the  SPEs  performed.  The  polarity  of  the  dialkyl 
phosphate  ester  moiety  is  correlated  with  the  SPE 
extraction  efficiency.  SPE  technique  affords  ease 
of  manipulation  and  rapid  isolation  of  analytes  of 
interest  when  applied  in  a  systematic  manner.  The 
experimental  approach  used  enabled  a  valid  con- 
clusion to  be  drawn  concerning  the  partitioning 
from  water  into  two  similar  yet  somewhat  different 
chemically  bonded  silicas.  The  results  provide  a 
basis  from  which  others  can  proceed  with  the  trace 
analysis  of  environmental  samples  from  organo- 
phosphorus pesticides  using  SPE  with  dual  wide- 
bore  capillary  gas  chromatography.  (Author's  ab- 
stract) 
W90-03443 


SURFACE-SEDIMENT  CHRYSOPHYTES 

FROM  35  QUEBEC  LAKES  AND  THEIR  USE- 
FULNESS IN  RECONSTRUCTING  LAKE- 
WATER  PH. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy 

For  primary  bibliographic  entry  see  Field  2H. 
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FINDINGS  OF  TRIBUTYLTTN,  DIBUTYLTIN 
AND  MONOBUTYLTIN  IN  BIVALVES  FROM 
SELECTED  U.S.  COASTAL  WATERS. 


Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03459 


EXPERIMENTS  EVALUATIONS  OF  THE 
MYSID  HOLMESIMYSIS  COSTATA  AS  A 
TEST  ORGANISM  FOR  EFFLUENT  TOXICITY 
TESTING. 

California  State  Dept.  of  Fish  and  Game,  Monte- 
rey. Marine  Pollution  Studies  Lab. 
M.  Martin,  J.  W.  Hunt,  B.  S.  Anderson,  S.  L. 
Turpen,  and  F.  H.  Palmer. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  1003-1012,  1989.  7  fig, 
2  tab,  34  ref.  California  State  Water  Resources 
Control  Board  Contract  Nos.  5-222-250-0  and  7- 
120-250-0. 

Descriptors:  *Toxicity,  'Bioindicators,  •Crusta- 
ceans, *Bioassay,  Zinc,  Wastewater. 

Laboratory  experiments  were  conducted  to  evalu- 
ate the  mysid  crustacean  Holmesimysis  costata  as  a 
test  organism  for  routine  complex  effluent  toxicity 
testing.  Three-day-old  juvenile  mysids,  hatched  in 
the  laboratory  from  field-collected  gravid  females, 
were  used  in  repetitive  48-h  and  96-h  mortality 
tests.  With  zinc  sulfate  as  a  reference  toxicant, 
mean  96-h  LC50  and  no  observed  effect  concentra- 
tion (NOEC)  values  for  Holmesimysis  were  97  and 
56  micrograms/L,  respectively,  lower  than  previ- 
ously reported  values  for  other  Crustacea.  Differ- 
ent laboratories  conducting  the  96-h  mortality  test 
with  Holmesimysis  produced  significantly  different 
results  in  one  trial,  but  results  from  different  lab- 
oratories were  not  significant  different  in  the 
second  trial.  Coefficients  of  variation  between  lab- 
oratories for  LC50s  and  NOECs  were  24  and  33%, 
respectively,  in  the  first  trial,  and  25  and  1%, 
respectively,  in  the  second  trial.  Juvenile  mysids 
aged  3,5,7  and  9  d  old  responded  similarly  to  zinc 
exposure,  though  control  mortality  differed  among 
these  groups.  Gravid  female  mysids  were  less  sen- 
sitive, and  1-d-old  mysids  had  high  control  mortali- 
ty; neither  group  was  suitable  for  toxicity  testing. 
The  NOEC  for  zinc  effects  on  growth  was  18 
micrograms/L  in  a  7-d  experiment.  LC50  and 
NOEC  values  for  copper  were  27  and  <  1 1  micro- 
grams/L (the  lowest  concentration  tested),  respec- 
tively. Effluents  from  four  municipal  sewage  treat- 
ment plants  (primary  through  secondary)  pro- 
duced LC50s  ranging  from  4.5  to  64.0%  effluent, 
and  NOECs  ranging  from  1.0  to  32%  effluent, 
depending  on  the  eye  of  the  effluent  treatment. 
(Author's  abstract) 
W90-03462 


GLUTATHIONE-DEPENDENT  METABOLISM 
IN  FISH  AND  RODENTS. 

Minnesota  Univ.-Duluth.  Dept.  of  Pharmacology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-03466 


EVALUATION  OF  THE  FATHEAD  MTNNOW 
SEVEN-DAY  SUBCHRONIC  TEST  FOR  ESTI- 
MATING CHRONIC  TOXICITY. 

Environmental  Research  Lab.,  Duluth,  MN. 
T.  J.  Norberg-King. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  1075-1089,  1989.  6  fig, 
3  tab,  48  ref. 

Descriptors:  'Bioindicators,  *Water  pollution  ef- 
fects, 'Toxicity,  *Fathead  minnows,  *Heavy 
metals,  *Pesticides,  Zinc,  Chromium,  Diazinon, 
Carbaryl,  Selenium,  Silver. 

Renewal  and  flow-through  subchronic  tests  were 
conducted  on  fathead  minnows  (Pimephales  pro- 
melas)  with  nine  chemicals  and  the  results  com- 
pared to  early  life  stages  (ELS)  or  life  cycle  toxici- 
ty values  for  on  water  type.  In  addition,  ELS  tests 
were  conducted  simultaneously  with  four  chemi- 
cals to  compare  7-d  and  32-d  test  values.  Repro- 
ducibility of  the  7-d  test  was  high.  The  no  observ- 
able effect  concentrations  (NOECs)  and  lowest 
observed  effect  concentrations  (LOECs)  of  the  7-d 
tests  agreed  with  those  of  the  life  cycle  test  for 
60%  of  the  chemicals  tests,  similar  to  the  agree- 
ment of  the  ELS  tests  to  the  life  cycle  tests  for  the 


same  chemicals.  ELS  and  7-d  NOECs  and  LOEC* 
for  seven  of  the  nine  chemicals  agreed  within  a 
factor  of  two.  For  four  chemicals,  embryos  ex- 
posed before  the  7-d  renewal  test  did  not  show 
greater  sensitivity  than  unexposed  embryos;  with 
carbaryl,  exposed  embryos  were  less  sensitive  than 
the  unexposed  fish.  Renewal  and  flow-through 
tests  agreed  well.  Growth  was  the  most  sensitive 
parameter  for  59%  of  the  tests  and  survival  was 
the  most  sensitive  for  only  11%.  (Author's  ab- 
stract) 
W90-O3468 


DETECTING  VIRUSES  IN  WATER. 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

C.  J.  Hurst,  W.  H.  Benton,  and  R.  E.  Stetler. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  9,  p  71-80,  September 

1989.  1  fig,  7  tab,  127  ref. 

Descriptors:   •Viruses,  'Assay,  'Drinking  water, 
•Reviews,  *Pollutant  identification. 

This  review  on  the  subject  of  detecting  viruses  in 
water  encompasses  two  topics:  (1)  methods  used 
for  concentrating  viruses  from  large  volumes  of 
water  to  more  manageable  volumes,  and;  (2)  assay 
methods  used  for  examining  viruses  contained  in 
the  concentrated  samples.  Of  the  5  most  common 
methods,  passive  adsorption,  direct  adsorption,  ul- 
trafiltration, direct  physicochemical  flocculation 
and  phase  separation,  and  affinity  chromatography, 
viruses  are  most  suitably  concentrated  by  directed 
absorption  onto  the  surface  of  either  a  filter  materi- 
al or  granular  solid.  Recovery  from  the  surface  is 
achieved  during  an  elution  treatment  the  reverses 
the  adsorption  process  thus  resulting  in  a  smaller 
volume  of  eluant  fluid,  which  may  be  further  proc- 
essed by  a  secondary  concentration  technique.  The 
choice  of  selecting  a  technique  for  quantitating 
recovered  viruses  often  involves  balancing  the  rel- 
ative merits  of  detection  sensitivity  versus  the  time 
required  for  assay  completion.  This  review  pre- 
sents information  on  actual  target  materials  detect- 
ed by  various  assay  techniques  and  information  on 
evaluating  whether  a  particular  type  of  assay  pro- 
cedure provides  a  direct  measure  of  viral  infectiv- 
ity.  Variations  on  the  nucleic  acid  hybridization 
assay  may  represent  the  optimum  balance  for  viral 
assay  techniques  by  simultaneously  combining  sen- 
sitivity, determination  of  viral  infectivity,  and  ra- 
pidity with  which  the  assay  can  be  completed. 
(Author's  abstract) 
W90-03471 


OPTTMrZED  GEL  PERMEATION  CHROMA- 
TOGRAPHIC   CLEANUP    FOR    SOJX,    SEDI- 
MENT, WASTES,  AND  OIXY  EXTRACTS  FOR 
DETERMINATION  OF  SEMTVOLATJXE  OR- 
GANIC POLLUTANTS  AND  PCBS. 
Battelle  Columbus  Div.,  OH. 
J.  M.  Czuczwa,  and  A.  Aalford-Stevens. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  5,  p  752-759,  Septem- 
ber 1989.  2  fig,  3  tab,  13  ref. 

Descriptors:  *Chromatography,  'Organic  com- 
pounds, *Pollutant  identification,  *Pesticides, 
Sample  preparation,  Soils,  Oil  wastes,  Hydrocar- 
bons, Polychlorinated  biphenyls,  Chemical  analy- 


A  gel  permeation  chromatographic  (GPC) 
method,  used  by  the  U.S.  Environmental  Protec- 
tion Agency  (USEPA),  was  modified  for  cleanup 
of  soil,  sediments,  wastes,  and  oily  wastes  before 
determination  of  semivolatile  organic  pollutants. 
The  modifications  included  new  calibration  proce- 
dures and  control  of  the  amount  of  material  proc- 
essed. The  modifications  were  evaluated  for  soil 
and  sediment  matrixes  in  a  5-laboratory  study 
where  each  laboratory  processed  a  solution  con- 
taining a  phthalate,  substituted  phenols  and  ben- 
zenes, polycyclic  aromatic  hydrocarbons  (PAHs), 
polychlorinated  biphenyls  (PCBs),  nitroaniline, 
and  pesticides.  With  the  exception  of  nitroaniline, 
analyte  recoveries  were  87-112%,  with  relative 
standard  deviations  (RSDs)  of  6.7-26%.  Soil  sam- 
ples containing  PCBs  and  fortified  with  6  pesti- 
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cides  at  0.7-4  microg/g  were  also  analyzed  by  the 
5  laboratories.  The  mean  recovery  of  the  6  pesti- 
cides was  100%  with  a  mean  RSD  of  16%.  Mean 
RSD  for  the  determination  of  total  PCBs  was 
8.9%.  An  additional  modification  for  the  process- 
ing of  wastes  and  high  concentration  waste  sam- 
ples was  attempted;  this  involved  GPC  processing 
of  sample  extracts  dissolved  in  1  +  1  butyl  chlo- 
ride-methylene  chloride.  This  modification  did  not 
improve  recoveries  of  the  semivolatile  analytes. 
Finally,  the  modified  GPC  protocol  was  applied  to 
PCB-contaminated  reclaimed  waste  oils  samples. 
Two  GPC  cleanup  steps  were  used  to  separate 
PCBs  from  the  waste  oil  samples  before  PCBs 
were  determined  by  gas  chromatography  com- 
bined with  electron-capture  detection  (GC/ECD). 
(Author's  abstract) 
W90-03476 


ONE-STEP   SAMPLE    PREPARATION   TECH- 
NIQUE FOR  BROAD  SPECTRUM  GAS  CHRO- 
MATOGRAPHIC/MASS         SPECTROMETRIC 
DETERMINATION  OF  ORGANIC  PRIORITY 
POLLUTANTS  IN  WATER. 
Ontario   Ministry   of  the   Environment,   Rexdale. 
Trace  Organic  Section. 
A.  Alfieri,  G.  Crawford,  and  I.  Ahmad. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  5,  p  760-765,  Sepember 
1989.  2  fig,  4  tab,  20  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Pollutant  identification,  *Gas  chromatography, 
♦Mass  spectrometry,  "Organic  compounds,  ♦Phen- 
ols, Chemical  analysis,  Sample  preparation. 

A  rapid  and  cost-effectiveness  sample  preparation 
technique  was  derived  for  the  qualitative  and  quan- 
titative determination  of  a  broad  spectrum  of  or- 
ganic contaminants  in  water.  The  technique  in- 
volves simultaneous  in-situ  acetylation  of  phenols 
with  acetic  anhydride  and  one-step  extraction  of 
phenol  acetates  and  basic  and  neutral  organic  com- 
pounds from  water.  The  extract  is  concentrated 
and  analyzed  by  gas  chromatography/mass  spec- 
trometry. The  method  is  rapid  and  cost-effective. 
The  chromatography  and  sensitivities  of  the  acety- 
lated  phenols  vs  underivatized  phenols  are  en- 
hanced as  a  result  of  considerable  reduction  in 
peak  tailing  and  improvement  in  peak  symmetry/ 
integration.  The  acuracy  and  precision  of  the 
measurements  are  enhanced  compared  to  previous 
methods.  (Author's  abstract) 
W90-03477 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  TOTAL  FORMALDEHYDE  IN 
DRINKING  WATER. 

Oak  Ridge  National  Lab.,  TN.  Health  and  Safety 
Research  Div. 

B.  A.  Tomkins,  J.  M.  McMahon,  and  W.  M. 
Caldwell. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  5,  p  835-839,  Septem- 
ber 1989.  3  fig,  1  tab,  18  ref. 

Descriptors:  "Water  analysis,  'Chemical  analysis, 
•Formaldehyde,  "Drinking  water,  "Pollutant  iden- 
tification, Detection  limits,  Temperature. 

Formaldehyde  is  readily  quantitated  at  microg/L 
levels  in  drinking  water.  The  analyte  present  in  1  L 
water  samples  is  derivatized  with  2,4-dinitrophen- 
ylhydrazine  in  a  2M  acid  medium  and  then  extract- 
ed with  chloroform.  After  the  solvent  is  exchanged 
for  methanol,  the  product  is  separated  and  quanti- 
tated using  reverse-phase  liquid  chromatography 
with  UV  detection  (365  nm).  Reporting  limits  as 
low  as  20  microg/L  (corrected  for  laboratory 
blank)  are  routinely  achieved.  Formaldehyde  re- 
covery typically  exceeds  90%  at  20-200  microg/L. 
The  method  was  applied  to  hot  and  cold  water 
samples  from  thirty-four  1 -story  and  2-story  houses 
equipped  with  poly(acetal)  plumbing  elbows  and 
tees.  The  drinking  water  samples  were  accompa- 
nied by  sets  of  blanks  and  spikes  specified  by  a 
quality  assurance/quality  control  plan.  Formalde- 
hyde was  observed  above  the  reporting  limit  in 
80%  of  hot  and  cold  water  samples  from  the  1- 
story  dwellings,  but  in  less  than  50%  of  those  from 
the  2-story  dwellings.  The  results  may  depend  on 


both  the  construction  of  the  houses  (1 -story  vs  2- 
story)  and  the  time  of  year  the  water  is  sampled 
(mid-summer).  (Author's  abstract) 
W90-03478 


CAPILLARY  COLUMN  GAS  CHROMATOGRA- 
PHIC DETERMINATION  OF  DICAMBA  IN 
WATER,  INCLUDING  MASS  SPECTROMET- 
RIC CONFIRMATION. 

Sandoz  Crop  Protection  Corp.,  Des  Plaines,  IL. 
N.  C.  Jimenez,  Y.  H.  Atallah,  and  T.  R.  Bade. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  5,  p  840-844,  Septem- 
ber 1989.  5  fig,  1  tab,  Href. 

Descriptors:  "Pollutant  identification,  "Water  anal- 
ysis, "Electron  capture  gas  chromatography, 
"Mass  spectrometry,  "Herbicides,  Groundwater 
pollution,  Dicamba,  Benzoic  acid,  Chemical  analy- 
sis, Chemical  recovery. 

A  sensitive  method  is  described  for  determining 
dicamba  at  low  microg/L  levels  in  groundwaters 
by  capillary  column  gas  chromatography  with 
electron-capture  detection  (GC-EC);  compound 
identify  is  confirmed  by  gas  chromatography-mass 
spectrometry  (GC-MS)  using  selected  ion  monitor- 
ing. Dicamba  residue  is  hydrolyzed  in  KOH  to 
form  the  potassium  salt.  The  sample  is  then  extract- 
ed with  ethyl  ether  which  is  discarded.  The  aque- 
ous phase  is  acidified  to  pH  <  1  and  extracted 
twice  with  ethyl  ether.  The  combined  ethyl  ether 
extracts  are  concentrated,  and  the  residue  is  meth- 
ylated using  diazomethane  to  form  the  correspond- 
ing dicamba  ester.  The  derivatized  sample  is 
cleaned  up  on  a  deactivated  silica  gel  column.  The 
methylated  dicamba  is  separated  on  an  SE-30  cap- 
illary column  and  quantitated  by  electron-capture 
or  mass  spectrometric  detection.  Average  recover- 
ies (X  +/-SD)  for  groundwater  samples  fortified 
with  0.40  microg/L  of  dicamba  are  86  +/-5%  by 
GC-EC  and  97  +/-7%  by  GC-MS  detections.  The 
EDL  (estimated  detection  limit)  for  this  method  is 
0.1  microg  dicamba/L  water  (ppb).  (Author's  ab- 
stract) 
W90-03479 


DETERMINATION  OF  CARBOFURAN  AND 
ITS  METABOLITES  IN  RICE  PADDY  WATER 
BY  USING  SOLID  PHASE  EXTRACTION  AND 
LIQUID  CHROMATOGRAPHY. 

FMC  Corp.,  Princeton,  NJ.  Agricultural  Chemical 
Group. 

K.  W.  Beauchamp,  D.  D.  W.  Liu,  and  E.  J.  Kikta. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  5,  p  845-847,  Septem- 
ber 1989.  3  fig,  15  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Pollutant  identification,  "Pesticides,  "Irrigation 
water,  "Liquid  chromatography,  Detection  limits, 
Rice  paddies,  "Chemical  recovery,  Carbofuran, 
Carbamate,  Phenolics. 

A  procedure  for  the  determination  of  carbofuran 
and  its  metabolites  (carbamate  and  phenolic)  in  rice 
paddy  water  was  developed.  Water  samples  are 
concentrated  on  a  C-18  solid  phase  extraction 
(SPE)  column  and  eluted  with  methanol-water. 
The  eluate  is  analyzed  by  reverse-phase  liquid 
chromatography  (LC)  and  measured  by  a  wave- 
length programmable  ultraviolet  (UV)  detector. 
The  limit  of  detection  for  the  method  is  0.4 
microg/L.  Recovery  studies  were  carried  out  at 
levels  ranging  from  1  to  15  microg/L  in  both  rice 
paddy  water  and  distilled  water;  recoveries  ranged 
from  85.9  to  112.9%.  This  method  is  efficient, 
economical,  and  reliable  for  the  determination  of 
carbofuran  and  its  metabolites  in  simple  water  ma- 
trixes. It  offers  the  ability  to  analyze  both  phenols 
and  carbamates  by  using  one  procedure,  and  allevi- 
ates the  problems  associated  with  traditional 
liquid/liquid  extractions  and  derivatization  proce- 
dures. (Author's  abstract) 
W90-03480 


COMPARISON  OF  METHODS  FOR  THE  ENU- 
MERATION OF  FECAL  COLIFORMS  IN 
TROPICAL  WATERS. 

Puerto   Rico  Univ.,   Rio   Piedras.   Environmental 


Microbiology  Lab. 
T.  C.  Hazen,  and  G.  A.  Toranzos. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-109380/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  July 
1988.  USGS  Contract  1 4-08-000 1-G- 1446.  USGS 
Project  G 1446-03. 

Descriptors:  "Enteric  bacteria,  "Bacterial  analysis, 
"Coliforms,  "Puerto  Rico,  "Pollutant  identifica- 
tion, Water  analysis,  Membrane  filter  methods, 
Water  quality. 

Four  membrane  filter  methods  for  the  enumeration 
of  fecal  coliforms  were  compared  for  accuracy, 
specificity,  and  recovery.  Water  samples  were 
taken  from  13  marine,  1  estuarine,  and  4  freshwater 
sites  around  Puerto  Rico,  from  pristine  waters, 
water  receiving  treated  and  untreated  sewage,  and 
effluent  from  a  tuna  cannery  and  a  rum  distillery. 
Differences  of  1  to  3  orders  of  magnitude  in  the 
levels  of  fecal  coliforms  were  observed  in  some 
samples  by  different  recovery  techniques.  Marine 
water  samples  gave  poorer  results,  in  terms  of 
specificity,  selectivity,  and  comparability,  than 
freshwater  samples  for  all  four  fecal  coliform 
methods  used.  The  method  using  Difco  m-FC  agar 
with  a  resuscitation  step  gave  the  best  overall 
results;  however,  even  this  method  gave  higher 
false-positive  error,  higher  undetected-target  error, 
lower  selectivity,  and  higher  recovery  of  nontarget 
organisms  than  the  method  using  MacConkey 
membrane  broth,  the  worst  method  for  temperate 
waters.  All  methods  tested  were  unacceptable  for 
the  enumeration  of  fecal  coliforms  in  tropical  fresh 
and  marine  waters.  Since  Escherichia  coli  appears 
to  be  a  normal  inhabitant  of  tropical  waters,  fecal 
contamination  may  be  indicated  when  none  is 
present.  Using  fecal  coliforms  as  an  indicator  is 
grossly  inadequate  for  the  detection  of  recent 
human  fecal  contamination  and  associated  patho- 
gens in  both  marine  and  fresh  tropical  waters. 
(Hazen-U.  Puerto  Rico,  Piedras) 
W90-03556 


ACID  RAIN  IN  PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.   Engineering  Re- 
search Center. 
E.  D.  Osborne. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-109398/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  Novem- 
ber 1986.  30p,  2  fig,  17  tab,  18  ref.  USGS  Contract 
14-08-0001-G-1446.  USGS  Project  G1446-02. 

Descriptors:  "Acid  rain,  "Puerto  Rico,  "Pollutant 
identification,  Water  quality,  Air  pollution,  Nitrate 
ions,  Sulfate  ions,  Chloride  ions,  Meteorological 
data,  Hydrogen  ion  concentration,  Specific  con- 
ductivity. 

Based  on  the  chemical  analysis  of  some  373  sam- 
ples of  bulk  rain  collected  at  14  sampling  locations 
around  Puerto  Rico  during  1984-85  the  problem  of 
acid  rain  was  studied.  The  pH,  conductivity  and 
the  concentration  of  N03,  S04-  and  CI  were  in- 
vestigated. Meteorological  aspects  such  as  rainfall 
and  wind  patterns  were  also  considered.  Results 
obtained  show  that  in  almost  all  the  locations  the 
pH  was  below  the  5.6  established  for  pure  rain, 
with  values  ranging  from  4.2  to  6.1.  Maximum 
concentration  values  for  all  ions  were  found  during 
the  dry  season.  S04(~)  to  Cl(-)  ratios  indicate  that 
much  of  the  S04(-)  comes  from  sea  spray.  Data 
analysis  reveal  that  pH  is  best  correlated  to  S04(~ 
),  conductivity  to  Cl(-)  and  S04(-)  to  N03(-).  The 
lowest  rainwater  pH  was  found  at  locations  down 
wind  of  densely  populated  areas.  Acid  rain  al- 
though still  not  a  serious  problem  in  Puerto  Rico  is 
a  phenomenon  present  in  the  environment  of  the 
island.  (Osborne-U.  Puerto  Rico,  Mayaguez) 
W90-03557 


CHEMICAL      MODELING      OF      A      DAIRY 
WASTE/WATER      MANAGEMENT,      POLLU- 
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Group  5A — Identification  Of  Pollutants 


E 


TION  CONTROL  SYSTEM  FOR  FARM  MAN- 
AGEMENT IN  PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-03559 


5B.  Sources  Of  Pollution 


SUSPENDED  SEDIMENT  FLOW  MODEL  FOR 
HIGH  SOLIDS  CONCENTRATION  USING 
HIGHER  ORDER  TURBULENCE  CLOSURE. 

Southern  Illinois  Univ.   at  Carbondale.   Dept.   of 

Civil  Engineering  and  Mechanics. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-02550 


EFFECTS  OF  IRRIGATED  AGRICULTURE  ON 
GROUNDWATER  QUALITY  IN  CORN  BELT 
AND  LAKE  STATES. 

Fuller,   Mossbarger,   Scott  and   May,   Lexington, 

KY. 

For  primary  bibliographic  entry  see  Field  3E. 

W90-02569 


IRRIGATED  AGRICULTURE  AND  WATER 
QUALITY  IN  SOUTH. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

A.  Shirmohammadi,  and  W.  G.  Knisel. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.    115,  No.   5,  p  791-806, 
October  1989.  4  fig,  6  tab,  44  ref. 

Descriptors:  *Water  quality,  *Water  pollution 
sources,  'Groundwater  pollution,  'Agricultural 
hydrology,  'Groundwater  quality,  'Southeastern 
United  States,  'Irrigation  effects,  'Agricultural 
chemicals,  Aquifer  management,  Alluvial  aquifers, 
Climates,  Soil  management,  Humid  areas,  Crop 
production,  Fertilizers,  Pesticides,  Percolation, 
Water  resources  management,  Groundwater  reser- 
voirs, Drinking  water,  Nitrates,  Coastal  plains. 

The  aquifer  systems  underlying  the  Coastal  Plain 
of  the  Southeast  and  Delta  states,  and  the  alluvial 
aquifers  of  the  Delta  states  are  some  of  the  most 
productive  groundwater  reservoirs  in  the  United 
States.  Soil,  water,  and  climatic  resources  make  the 
region  ideally  suited  for  intensive  agricultural  man- 
agement. Irrigated  agriculture  in  the  humid  region 
has  resulted  in  more  intensive  management  includ- 
ing crop  production  and  the  associated  increase  in 
fertilizer  and  pesticide  use.  Multiple  cropping  in 
most  of  the  southeast  (Alabama,  Florida,  Georgia, 
and  South  Carolina)  and  Delta  (Arkansas,  Louisi- 
ana, and  Mississippi)  states  increases  the  demand 
for  water  and  agricultural  chemicals.  Agricultural 
chemicals  may  percolate  to  aquifers  in  some  soils 
and  geologic  formations  resulting  in  groundwater 
contamination.  Groundwater  fluctuations  are  relat- 
ed to  irrigation.  Groundwater  quality  data  are  used 
to  show  the  trend  in  quality  related  to  irrigated 
agriculture  and  cropping  systems.  Areas  with  spe- 
cific groundwater  problems  such  as  salt-water  in- 
trusion and  pesticide  levels  are  identified.  A  total 
of  17  pesticides  have  been  reported  in  groundwater 
in  the  United  States  and  four  of  these  were  found 
in  the  southeast  and  Delta  states  had  nitrate  con- 
centrations exceeding  10  mg/L  (drinking  water 
standard).  Notable  examples  of  degradation  of  sur- 
face water  quality  relative  to  irrigation  include  the 
Everglades  agricultural  area  and  Lake  Okeechobee 
in  Florida.  Increased  irrigation  in  other  southeast 
and  Delta  states  have  caused  nonpoint  pollution  of 
streams  from  agricultural  chemicals.  Potential  pol- 
lution of  water  and  accumulation  of  pesticides  and 
phosphorus  on  bottom  sediments  of  water  bodies 
are  a  concern  in  agricultural  areas  of  Arkansas  and 
Louisiana.  (Fish-PTT) 
W90-02570 


October  1989.  4  tab,  23  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
quality,  'Groundwater  pollution,  'Eastern  United 
States,  'Water  quality  management,  'Humid  areas, 
•Irrigation  effects,  Geology,  Soil  types,  Climates, 
Groundwater  recharge,  Corn,  Potatoes,  Sand, 
Poultry,  Leaching,  Nitrates,  Pesticides,  Drainage 
programs,  Subsurface  irrigation,  Crop  yield,  Coast- 
al plains,  Delaware,  Maryland,  Virginia,  New 
York,  North  Carolina. 

It  has  only  been  in  recent  years  that  groundwater 
contamination  has  become  recognized  as  a  serious 
water  quality  problem  in  the  humid  region.  The 
northeastern  and  Appalachian  states  have  a  diverse 
array  of  geology,  soils,  and  climate.  Irrigation  is 
concentrated  in  a  few  states,  with  the  largest  irriga- 
tion area  in  the  Coastal  Plain  soils.  Most  of  these 
soils  are  sandy  and  very  susceptible  to  leaching. 
The  groundwater  recharge  area  in  the  Coastal 
Plain  is  directly  above  the  aquifer.  Most  of  the 
increase  in  irrigation  has  been  to  irrigate  corn  in 
Delaware,  Maryland,  and  Virginia.  Groundwater 
studies  have  been  conducted  in  Delaware,  Mary- 
land, and  New  York  in  irrigated  regions.  Nitrate 
and  aldicarb  leaching  has  occurred  on  Long 
Island,  New  York,  where  potatoes  are  grown. 
Poultry  manure  is  the  largest  source  of  nitrate 
contamination  of  the  water  table  aquifer  on  the 
Delmarva  Peninsula  in  Maryland.  Both  pesticide 
and  nitrate  leaching  under  irrigation  have  been 
studied  in  Delaware.  A  total  water  management 
system  that  can  be  used  for  both  drainage  and 
subsurface  irrigation  has  been  developed  in  North 
Carolina.  The  system  will  increase  crop  yields  and 
has  the  potential  for  reducing  nitrates  by  water 
table  control.  (Fish-PTT) 
W90-02571 


IRRIGATION  IMPACT  ON  GROUNDWATER: 
MODEL  STUDY  IN  HUMID  REGION. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
W.  G.  Knisel,  and  R.  A.  Leonard. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   115,  No.   5,  p  823-838, 
October  1989.  2  fig,  7  tab,  18  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Irrigation  effects,  'Groundwater 
recharge,  'Agricultural  hydrology,  'Irrigation 
practices,  'Humid  areas,  'Model  studies,  Soil 
moisture  retention,  Crop  production,  Load  distri- 
bution, Root  zone,  Leaching,  Pesticides,  Climates, 
Water  quality  management. 

Coarse-grained  soils  comprise  the  groundwater  re- 
charge areas  of  the  humid  region  of  the  United 
States.  The  water-retention  capabilities  of  those 
soils  are  quite  low  and  irrigation  is  necessary  for 
good  production  of  agricultural  crops.  The 
Groundwater  Loading  Effects  of  Agricultural 
Management  Systems  (GLEAMS)  model  was  ap- 
plied to  estimate  the  effects  of:  (1)  soil;  (2)  planting 
date;  (3)  irrigation  level;  and  (4)  pesticide  charac- 
teristics on  pesticide  leaching  below  the  root  zone 
of  representative  coarse-grained  soils.  Climate/ap- 
plication/pesticide-characteristic interactions  are 
shown  to  significantly  affect  pesticide  losses, 
whereas  irrigation  practice  has  little  effect.  Persist- 
ent and  mobile  compounds  exhibit  the  highest 
losses.  (Fish-PTT) 
W90-02572 


HEAT  FLOW  DATA  AND  VERTICAL 
GROUNDWATER  MOVEMENT,  EXAMPLES 
FROM  SOUTHWESTERN  VIRGINIA. 

New   Mexico   Inst,   of  Mining  and   Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02580 


HISTORICAL  RECONSTRUCTIONS  AND 
FUTURE  FORECASTS  OF  REGIONAL  SUR- 
FACE  WATER  ACIDIFICATION  IN  SOUTH- 
ERNMOST NORWAY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

G.  M.  Hornberger,  B.  J.  Cosby,  and  R.  F  Wright. 
Water  Resources  Research  WRERAQ,   Vol    25 
No.  9,  p  2009-2018,  September  1989.  4  fig,  5  tab,  27 
ref. 

Descriptors:  'Water  pollution  sources,  'Acid  rain 
effects,  'Acidic  water,  'Acid  rain,  'Simulation 
analysis,  'Surface  water,  'Water  quality  manage- 
ment, 'Monte  Carlo  method,  Water  quality  con- 
trol, Lakes,  Surveys,  Model  studies,  Regional  plan- 
ning, Regional  analysis,  Norway. 

Acidic  deposition,  acidification  of  surface  waters, 
and  loss  of  fish  populations  occur  over  large  re- 
gions of  northern  Europe.  A  'regionalization' 
methodology  uses  a  conceptual  model  of  long-term 
water  quality  responses  to  acidic  deposition 
(MAGIC)  in  a  Monte  Carlo  simulation  framework 
to  reproduce  observed  distributions  of  water  qual- 
ity variables  derived  from  regional  surveys.  The 
methodology  is  applied  to  data  from  a  1974  survey 
of  700  lakes  in  southernmost  Norway  to  produce  a 
calibrated  model  for  the  region.  Predicted  water 
quality  in  1986  agrees  well  with  results  from  a 
resurvey  of  300  lakes.  The  model  indicates  that 
significant  acidification  occurred  in  the  decades 
preceding  the  survey.  The  simulated  effects  of  a 
30%  decrease  in  26  years  are  readily  apparent. 
Simulations  for  a  30%  reduction  indicate  little 
improvement  in  water  quality  in  the  future.  Simu- 
lations for  a  50%  reduction  and  for  a  70%  reduc- 
tion in  deposition  indicate  substantial  and  continu- 
ing improvement  in  water  quality.  The  regionaliza- 
tion approach  is  a  new  and  potentially  useful 
method  for  modeling  impacts  of  atmospheric 
acidic  deposition.  (Author's  abstract) 
W90-02589 


TOXIC  THREAT  OF  MARINE  MAMMALS:  IN- 
CREASING TOXIC  POTENTIAL  OF  NON- 
ORTHO  AND  MONO-ORTHO  COPLANAR 
PCBS  FROM  LAND  TO  OCEAN. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

S.  Tanabe,  N.  Kannan,  M.  Ono,  and  R.  Tatsukawa. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  485- 
490,  1989.  3  tab,  12  ref. 

Descriptors:  'Fate  of  pollutants,  'Dioxins,  'Diben- 
zofurans,  'Water  pollution  effects,  'Population  ex- 
posure, 'Polychlorinated  biphenyls,  Spatial  distri- 
bution, Fate  of  pollutants,  Marine  animals,  Aro- 
matic compounds,  Chlorinated  hydrocarbons, 
Coastal  waters. 

Toxic  non-,  mono-,  and  di-ortho  coplanar  poly- 
chlorinated biphenyl  (PCB)  congeners  were  deter- 
mined in  terrestrial  and  marine  mammals.  The  con- 
centrations of  coplanar  PCBs  were  found  to  be 
higher  in  the  order  of  di-ortho  >  mono-ortho  > 
non-ortho  congeners  and  were  significantly  higher 
than  the  levels  of  toxic  dioxins  and  furans.  The 
geographical  distribution  of  these  chemicals  based 
on  the  relative  abundance  of  coplanar  PCB  con- 
geners with  reference  to  total  PCBs  did  not  vary  in 
terrestrial,  coastal  and  open  ocean.  '2,3,7,8-T4 
CDD  toxic  equivalent  analysis'  revealed  that 
higher  aquatic  predators  such  as  cetaceans  receive 
a  greater  toxic  threat  from  3,3',4,4',5  and 
2,3,3',4,4'-pentachlorobiphenyls  than  PCDFs  and 
PCDDs.  (Author's  abstract) 
W90-02602 


IRRIGATED    AGRICULTURE    AND    WATER 
QUALITY  IN  EAST. 

Delaware  Univ.,   Newark.   Dept.  of  Agricultural 

Engineering. 

W.  F.  Ritter,  F.  J.  Humenik,  and  R.  W.  Skaggs. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.    115,  No.   5,  p  807-821, 


MODELING  THE  TRANSPORT  OF  SOLUTES 
INFLUENCED  BY  MULTIPROCESS  NONE- 
QUILIBRIUM. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02586 


PCDDS  AND  PCDFS  IN  DUTCH  INLAND 
WATERS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

E.  Turkstra,  and  H.  B.  Pols. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  539- 

551,  1989.  3  fig,  10  ref. 

Descriptors:  'Pollutant  identification,  'The  Neth- 
erlands, 'Aromatic  compounds,  'Path  of  pollut- 
ants,  'Wastewater  disposal,   'Dioxins,   'Dibenzo- 
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furans,  Pentachlorophenol,  Rhine  River,  Meuse 
River,  Fish,  Chlorinated  hydrocarbons,  Effluents, 
Aquatic  environment. 

The  occurrence  of  polychlorinated  dibenzo-p-diox- 
ins  (PCDDs)  and  polychlorinated  dibenzofurans 
(PCDFs)  in  selected  relevant  wastewater  dis- 
charges and  sediments  in  the  Dutch  aquatic  envi- 
ronment was  investigated.  The  load  of  PCDDs  and 
PCDFs  to  the  aquatic  environment  via  the  studied 
wastewater  discharges  appeared  to  be  of  minor 
importance  compared  to  other  (diffusive)  sources. 
It  was  found  that  the  PCDD  and  PCDF-load  from 
the  selected  wastewater  discharges  on  the  Dutch 
surface  waters  is  very  small  (a  few  g  per  year) 
compared  to  the  border  crossing  load  of  the  Rhine 
and  Meuse  rivers  (55-80  g/y).  PCDD  and  PCDF- 
concentrations  in  sediment  ranging  from  0.01-0.10 
ng/'g  for  standard  sediment  can  be  regarded  as 
background  levels.  For  most  sediments,  these  con- 
centrations must  have  been  caused  by  diffusive 
sources  and  border  crossing  transport  of  the  Rhine 
and  Meuse  rivers.  The  most  important  diffusive 
sources  are  waste  incinerators  and  the  use  of  pen- 
tachlorophenol. The  use  of  pentachlorophenol 
should  therefore  be  restricted.  The  concentrations 
in  the  selected  sediments  probably  do  not  pose  a 
direct  risk  to  human  health.  Direct  human  contact 
with  dredged  material  from  the  Chemiehaven  and 
St.  Lauraenshaven,  in  Rotterdam  Harbor,  howev- 
er, should  be  avoided.  Concentrations  in  fish  (pike, 
bream,  perch,  pike-perch)  from  the  Rhine  and 
Meuse  river  delta  are  rather  high  and,  for  pike, 
exceed  the  limit.  (Friedmann-PTT) 
W90-02603 


POLYCHLORINATED  DIBENZO-P-DIOXINS 
AND  DD3ENZOFURANS  IN  SELECTED  ESTU- 
ARTNE  SEDIMENTS. 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

C.  B.  Norwood,  M.  Hackett,  R.  J.  Pruell,  B.  C. 

Butterworth,  and  K.  J.  Williamson. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  553- 

560,  1989.  5  fig,  2  tab,  7  ref. 

Descriptors:  *Water  pollution  sources,  'Chlorinat- 
ed hydrocarbons,  'Dioxins,  *Dibenzofurans,  'Aro- 
matic compounds,  *Path  of  pollutants,  'Organic 
compounds,  'Estuaries,  'Bottom  sediments, 
Aquatic  environment,  Water  pollution  sources, 
Polychlorinated  biphenyls,  Pollutant  identification, 
Pentachlorophenol,  Isomers,  Fate  of  pollutants, 
Spatial  distribution. 

While  reports  of  the  concentrations  and  distribu- 
tions of  polychlorinated  dibenzo-p-dioxins 
(PCDDs)  and  dibenzofurans  (PCDFs)  in  freshwa- 
ter sediments  have  been  characterized  and  pub- 
lished, there  have  been  few  reports  of  the  distribu- 
tions of  these  compounds  in  marine/estuarine  envi- 
ronments. The  concentrations  of  environmentally 
significant  PCDDs  and  PCDFs  were  determined 
for  several  estuaries,  and  are  compared  and  con- 
trasted with  observed  isomer  distribution  with 
regard  to  possible  sources  of  these  compounds.  It 
was  found  that  when  these  isomer  distributions 
were  displayed  on  a  log  scale,  comparisons  of 
various  estuarine  sediments  revealed  significant  dif- 
ferences. Principal  components  analyses  displayed 
clusters  that  suggested  relationships  with  different 
source  materials.  PCB  contaminated  sediments  had 
elevated  levels  of  PCDFs.  PCP  may  be  a  source  of 
PCDDs  in  some  sediments,  and  is  an  endpoint  in 
the  principal  components  plots  for  this  set  of  data. 
Principal  components  analysis  based  on  normalized 
and  log-transformed  data  seems  to  quantitate  the 
observed  differences  in  the  distributions,  and  close- 
ly group  some  sets  of  related  samples  while  con- 
trasting them  with  other  sets.  (Friedmann-PTT) 
W90-02604 


PATTERN  ANALYSIS  OF  PCDDS  AND  PCDFS 
IN  ENVIRONMENTAL  SAMPLES  AS  AN  AP- 
PROACH TO  AN  OCCURRENCE/SOURCE 
CORRELATION. 

Ulm    Univ.    (Germany,    F.R.).   Abt.    Analytische 

Chemie. 

M.  Swerev,  and  K.  Ballschmiter. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  609- 

616,  1989.  7  fig,  8  ref. 


Descriptors:  'Water  pollution  sources,  'Aromatic 
compounds,  'Path  of  pollutants,  'Organic  com- 
pounds, 'Dioxins,  'Dibenzofurans,  'Industrial 
wastes,  'Chemical  wastes,  Environmental  quality, 
Particulate  matter,  Polychlorinated  biphenyls,  Pol- 
lutant identification,  Chlorinated  hydrocarbons. 

The  environmental  pattern  of  occurrence/source 
correlation  for  PCDDs  and  PCDFs  were  deter- 
mined from  two  primary  sources:  industrial  proc- 
esses and  products  based  on  chlorine  chemistry 
and  combustion  process  in  general.  The  patterns 
were  determined  through  the  profile  of  the  chloro- 
homologs  from  Cll  to  C18,  the  PCDD/PCDF 
ratio  of  the  chlorohomologs,  the  isomer-specific 
distribution  of  compounds  of  the  same  degree  of 
chlorination,  the  pattern  of  the  congeners  of  the 
2,3,7,8-group,  and  through  the  pattern  of  the  con- 
geners in  general,  particularly  precursor-typical 
congeners.  Such  analysis  of  the  PCDD/PCDF 
patterns  showed  that  the  different  thermal  process- 
es give  rather  similar  patterns.  The  observed  vari- 
ations can  be  explained  in  terms  of  defined  precur- 
sor reactions.  The  patterns  of  technical  products 
differ  rather  strongly  and  typical  ratios  of  con- 
geners can  be  taken  as  an  indicator  for  their  contri- 
bution to  environmental  patterns.  Results  of  this 
analysis  showed  that  no  single  congener  can  be 
used  to  attribute  the  occurrence  of  PCDD/PCDF 
in  a  sample  to  a  certain  source  or  sources.  For  the 
two  particulate  standards,  NBS  SRMs  1648  and 
1649  and  for  the  air  particulates  from  Ulm,  indica- 
tors were  found  for  a  mixed  input  from  pentachlor- 
ophenol, polychlorobiphenyls  and  thermal  sources. 
The  thermal  input  could  not  yet  be  attributed  to 
the  different  combustion  sources.  (Friedmann- 
PTT) 
W90-02605 


COMPARISON  OF  HUMAN  EXPOSURE  TO 
DIOXIN  FROM  MUNICIPAL  WASTE  INCIN- 
ERATION AND  BACKGROUND  ENVIRON- 
MENTAL CONTAMINATION. 

Oak   Ridge   National   Lab.,   TN.   Office   of  Risk 

Analysis. 

H.  A.  Hattemer-Frey,  and  C.  C.  Travis. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  643- 

649,  1989.  3  tab,  31  ref. 

Descriptors:  'Dioxins,  'Water  pollution  sources, 
'Water  pollution  effects,  'Organic  compounds, 
'Aromatic  compounds,  'Bioaccumulation,  'Popu- 
lation exposure,  'Incineration,  'Public  health, 
'Municipal  wastewater,  'Path  of  pollutants,  Soil 
contamination,  Chlorinated  hydrocarbons. 

The  pathways  and  extent  of  human  exposure  to 
dioxin  are  reviewed.  The  long-term,  average  daily 
intake  of  dioxin  is  estimated  to  be  0.05  ng/day.  The 
food  chain  is  the  major  source  of  human  exposure 
to  dioxin.  Inhalation  and  fish  ingestion  are  not 
principal  routes  of  exposure.  Accumulation  of 
2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD)  on 
vegetation  involves  root  uptake  and  foliar  deposi- 
tion. Because  TCDD  is  highly  lipophilic,  it  readily 
bioaccumulates  in  living  organisms.  Ingestion  of 
contaminated  forage  and  soil  represents  the  major 
source  of  TCDD  for  terrestrial  organisms.  Two 
independent  methods  used  to  estimate  the  long- 
term  average  daily  intake  of  dioxin  yielded  esti- 
mates of  0.03  and  0.05  ng/day,  which  agrees  well 
with  an  earlier  reported  value.  Results  showed  that 
municipal  waste  incineration  will  not  substantially 
increase  human  exposure  to  dioxin,  since  the  esti- 
mated maximum  daily  intake  of  facility-emitted 
dioxins  and  furans  is  160  times  less  than  the  esti- 
mated background  daily  intake  of  TCDD.  (Fried- 
mann-PTT) 
W90-02606 


LEVELS,  TRENDS  AND  PATTERNS  OF 
PCDDS  AND  PCDFS  IN  SCANDINAVIAN  EN- 
VIRONMENTAL SAMPLES. 

Umea  Univ.  (Sweden).  Dept.  of  Organic  Chemis- 
try. 

C.  Rappe,  P.-A.  Bergqvist,  and  L.-O.  Kjeller. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  651- 
658,  1989.  1  fig,  5  tab,  6  ref. 

Descriptors:  'Water  pollution  sources,  'Dioxins, 
•Dibenzofurans,  'Pollutant  identification,  'Path  of 


pollutants,  'Organic  compounds,  'Aromatic  com- 
pounds, 'Baltic  Sea,  'Sweden,  Incineration,  Indus- 
trial wastes,  Pulp  wastes,  Kraft  mills,  Fish  popula- 
tions. 

The  various  emission  sources  of  polychlorinated 
dibenzodioxins  (PCDDs)  and  polychlorinated  di- 
benzofurans (PCDFs)  in  the  Swedish  environment 
were  quantified.  The  major  sources  into  the  atmos- 
phere are  incineration  of  various  types,  e.g.  munici- 
pal solid  waste  (MSW)  incineration,  car  exhausts 
and  steel  mills.  All  three  of  these  sources  have  a 
typical  'incineration  pattern'  that  can  be  seen  in  the 
background  sediments  and  in  air  samples  and  air 
particulates.  A  rough  estimation  based  on  analyses 
of  a  few  pulp  mills  indicate  that  the  emissions  from 
the  bleaching  plants  are  smaller  than  from  the 
incineration  sources  indicated  above.  However, 
these  emissions  from  the  pulp  mills  are  sent  direct- 
ly into  the  water  and  the  present  study  clearly 
shows  the  influence  of  such  point  sources  on  the 
local  environment  via  findings  of  pollutants  in  her- 
ring, perch,  salmon  and  sediment  samples  of  the 
Baltic  Sea,  and  Arctic  char  in  Lake  Vattern. 
(Friedmann-PTT) 
W90-02607 


MONITORING    DIOXINS    AND    FURANS    IN 
PRECIPITATION  SAMPLES. 

Ontario   Ministry  of  the   Environment,   Rexdale. 

Lab.  Services  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02608 


DETECTION  OF  DIOXINLIKE  ACTIVITY  IN 
FISH,  SEDIMENT,  AND  SURFACE  WIPES 
USING  AN  IN  VITRO  BIO  ASSAY. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02609 


CHLORINATED  DIOXIN  AND  DIBENZO- 
FURAN  LEVELS  IN  SEDIMENTS  COLLECTED 
FROM  RIVERS  IN  VIETNAM,  1984-6. 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 
Preventive  Medicine. 

A.  Schecter,  B.  D.  Eitzer,  and  R.  A.  Hites. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  831- 
834,  1989.  1  fig,  2  tab,  10  ref. 

Descriptors:  'Dioxins,  'Dibenzofurans,  'Fate  of 
pollutants,  'Water  pollution  sources,  'Path  of  pol- 
lutants, 'Aromatic  compounds,  'Pollutant  identifi- 
cation, 'Stream  pollution,  'Herbicides,  'Agent 
Orange,  'Vietnam,  'Sampling,  'Bottom  sediments, 
Spatial  distribution,  Chemical  wastes,  Organic 
compounds. 

Grab  sediment  samples  were  taken  from  three 
rivers  in  Vietnam.  These  samples  represented  the 
industrial  south  (Saigon  River),  the  Agent  Orange 
sprayed  area  (Dong  Nai  River)  and  the  non-indus- 
trial north  (Red  River).  Samples  were  analyzed  for 
the  tetra  through  octa-chloro-homologs  of  poly- 
chlorinated dibenzo-p-dioxins  and  furans  (PCDD/ 
F).  The  homologs  were  present  in  patterns  and 
amounts  previously  seen  for  environmental  sam- 
ples. The  concentration  levels  in  a  given  sample 
differed  dramatically  from  one  another  but  the 
relative  amounts  of  the  various  chloro-homologs 
within  a  given  sample  were  quite  similar  to  one 
another.  All  samples  have  OCDD  as  the  highest 
homolog  but  its  concentration  ranged  from  210- 
4530  pg/g.  The  highest  concentrations  were  found 
in  the  Saigon  River,  medium  concentrations  in  the 
Dong  Nai,  and  the  lowest  concentrations  in  the 
Red  River.  The  pattern  of  chloro-homologs  was 
also  similar  to  what  had  been  previously  seen  in 
the  human  fat  tissue  from  Vietnam.  Overall,  it  is 
shown  that  river  sediments  in  Vietnam  are  con- 
taminated with  PCDD/F.  (Friedmann-PTT) 
W90-02610 


ANALYSIS    OF   FOG   SAMPLES    FOR    PCDD 
AND  PCDF. 

Battelle  Columbus  Div.,  OH. 

J.  Czuczwa,  V.  Katona,  G.  Pitts,  M.  Zimmerman, 


105 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


I 

( 


> 


and  F.  DeRoos. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  847- 

850,  1989.  1  fig,  1  tab,  7  ref. 

Descriptors;  *Dioxins,  *Dibenzofurans,  *Path  of 
pollutants,  'Aromatic  compounds,  'Pollutant  iden- 
tification, 'Organic  compounds,  'Fog,  'Air  pollu- 
tion, Sampling,  Chlorinated  hydrocarbons,  Swit- 
zerland, Atmospheric  water. 

Trace  levels  of  PCDD  and  PCDF  were  detected 
in  fog  samples  collected  in  Dubendorf,  Switzer- 
land. The  more  chlorinated,  less  toxic  isomers  pre- 
dominated. Octachlorodibenzodioxin  (OCDD)  was 
the  most  abundant  congener  at  0.3-3.1  ng/L.  Nei- 
ther 2,3,7,8-TCDD  nor  TCDF  was  detected.  Con- 
gener class  profiles  were  similar  to  those  reported 
for  air  and  rain  samples,  suggesting  similar  sources. 
Higher  PCDD/PCDF  levels  in  fog  compared  with 
reported  levels  in  rain  may  be  due  to  enhanced 
particle  scavenging  by  fog.  (Author's  abstract) 
W90-0261 1 


PCDDS  AND  PCDFS  IN  THE  ENVIRONMENT 
AS  A  RESULT  OF  OUTDOOR  CHEMICAL 
WASTE  BURNING  AT  THE  DIEMERZEEDIJK- 
AMSTERDAM. 

Environmental  Research  Laboratory,  Amstel- 
veenseweg  88-90,  1075  XJ  Amsterdam,  The  Neth- 
erlands. 

H.  Heida,  K.  Olie,  and  J.  Wever. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1025- 
1030,  1989.  1  fig,  4  tab,  12  ref. 

Descriptors:  'Dioxins,  'Dibenzofurans,  *The 
Netherlands,  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Organic  pesticides,  'Water  pollution 
sources,  'Chemical  wastes,  'Bioaccumulation,  'In- 
cineration, Chlorinated  hydrocarbons,  Aromatic 
compounds,  Organic  compounds,  Pollutant  identi- 
fication. 

PCDDs  and  PCDFs  were  found  in  soil  samples  of 
an  open-air  burning  site  for  chemical  waste  located 
near  Lake  IJmeer,  a  recreational  resort  and  drink- 
ing water  basin  east  of  Amsterdam.  Rabbits  shot  at 
the  site  were  contaminated  mainly  with  the  more 
toxic  congeners.  The  predominant  compound  was 
2,3,4,7,8-penta-CDF.  It  contributed  from  60  to 
90%  of  the  total  loading  of  toxicity  equivalence 
factors  (TEFs)  in  the  livers.  Muscles  of  the  same 
rabbits  hardly  contained  any  PCDDs/PCDFs. 
Bioconcentration  factors  for  the  livers  varied  be- 
tween <  0.1  for  the  less  toxic  congeners  to  76.8 
ppt  dry  weight  for  the  more  toxic  ones,  providing 
additional  evidence  of  selective  accumulation  in 
mammals.  (Author's  abstract) 
W90-02612 


EMISSIONS  OF  PCDDS  AND  PCDFS  FROM  A 
PVC-FIRE  IN  HOLMSUND,  SWEDEN. 

Umea  Univ.  (Sweden).  Dept.  of  Organic  Chemis- 
try. 

S.  Marklund,  R.  Andersson,  M.  Tysklind,  and  C. 
Rappe. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1031- 
1038,  1989.  2  fig,  4  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Aromatic  compounds,  'Air  pollution, 
'Dioxins,  'Dibenzofurans,  'Water  pollution 
sources,  'Sweden,  'Industrial  wastes,  'Snow  sam- 
pling, Fumes,  Chemical  wastes,  Sampling,  Isomers, 
Spatial  distribution,  Gulf  of  Bothnia,  Chlorinated 
hydrocarbons. 

A  fire  occurred  in  a  plastic  carpet  company  in 
Holmsund,  Sweden,  in  1987.  A  heavy  pungent  HC1 
smoke  was  blown  over  a  small  part  of  the  village 
and  out  over  the  Gulf  of  Bothnia.  Quantification  of 
the  emissions  of  PCDDs  and  PCDFs  from  the  fire 
was  performed  through  wipe  and  snow  samples 
taken  at  various  points  downwind  of  the  plant.  All 
samples  were  spike  with  6  13C12-labeled  PCDD 
and  PCDF  isomers  before  the  extraction.  The 
snow  samples  were  filtered  and  the  filters  were 
soxhlet  extracted  using  toluene  for  8  h.  The  water 
phases  were  extracted  with  dichloromethane.  The 
wipe  samples  were  also  soxhlet  extracted  using 
toluene.  Results  showed  that  wipe  samples  close  to 
the  firewall  has  higher  levels  of  PCDFs  than  the 


action  level  recommended  in  Sweden  (  >  50  ng/sq 
m);  20  m  from  the  wall  the  levels  of  PCDFs  had 
decreased  to  the  action  level.  Data  from  PCB  and 
PCP  fires  have  shown  orders  of  magnitudes  higher 
levels  of  PCDFs  than  found  in  this  fire.  Snow  is  an 
excellent  matrix  for  measuring  outdoor  deposition 
of  PCDDs  and  PCDFs.  An  estimation  of  these  two 
pollutants  outside  the  plant,  within  a  1 500-m  radius 
of  the  fire,  showed  a  deposition  of  <  3  mg  of 
dioxin  calculated  in  TCDD  equivalents.  The  pat- 
tern of  individual  PCDD  and  PCDF  congeners 
found  in  the  snow  samples  and  in  the  wipe  samples 
is  very  similar  to  the  pattern  from  a  municipal 
waste  incinerator.  (Friedmann-PTT) 
W90-02613 


TOXIC  SIGNIFICANCE  OF  PLANAR  ARO- 
MATIC COMPOUNDS  IN  BALTIC  ECOSYS- 
TEM: NEW  STUDIES  ON  EXTREMELY  TOXIC 
COPLANAR  PCBS. 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
J.  Tarhanen,  J.  Koistinen,  J.  Paasivirta,  P.  J. 
Vuorinen,  and  J.  Koivusaari. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1067- 
1077,  1989.  2  fig,  4  tab,  28  ref. 

Descriptors:  'Dioxins,  *DDT,  'Dibenzofurans, 
•Lindane,  'Toxic  wastes,  'Water  pollution 
sources,  'Population  exposure,  'Path  of  pollutants, 
•Aromatic  compounds,  'Polychlorinated  biphen- 
yls,  'Tissue  analysis,  Ecosystems,  Pollutant  identi- 
fication, Animal  populations,  Organic  compounds, 
Organic  pesticides,  Baltic  Sea,  Salmon,  Birds, 
Chlorinated  hydrocarbons. 

Baltic  salmon  and  white-tailed  eagle  samples  were 
analyzed  for  organochlorine  compounds,  including 
polychlorinated  dibenzo-p-dioxins,  polychlorinated 
dibenzofurans,  polychlorinated  naphtalenes  and 
toxic  coplanar  PCBs.  In  salmon,  PCB  and  DDT 
residue  contents  were  0.2-0.3  micrograms/g  in 
fresh  muscle.  Chlordanes,  toxaphene,  hexachloro- 
benzene,  alpha-hexachlorocyclohexane  and 
gamma-hexachlorocyclohexane  were  found  at  1-10 
ng/g  levels.  Significant  dioxin  type  toxins  found 
were  only  2,3,7,8-tetrachlorodibenzofuran  (45-81 
pg/g)  and  3,3',4,4'-tetrachlorobiphenyl  (638-1120 
pg/g).  Polychloronaphthalene  contents  in  all 
salmon  and  eagle  samples  were  of  the  same  order 
of  magnitude  ranging  from  4  to  85  ng/g.  THe 
highest  chlorohydrocarbon  contents  in  eagle  sam- 
ples were  for  PCB,  462  micrograms/g.  Toxaphene, 
alpha-hexachlorocyclohexane  and  gamma-hexach- 
lorocyclohexane were  not  detected  in  eagles. 
Levels  of  polychlorodibenzo-p-dioxins,  polychlor- 
odibenzofurans  and  coplanar  PCBs  were  highest 
ever  reported  in  wildlife  in  adult  eagle  samples,  in 
livers  of  juvenile  eagles  and  in  eagle  eggs  from 
South  Finland  ranging  from  1  to  13  ng/g  for 
PCDD/Fs  and  from  18  to  229  ng/g  for  coplanar 
PCBs.  Calculation  of  the  TCDD-equivalents  of  the 
contents  gave  heavy  dioxin  toxicity  from  the  co- 
planar PCBx,  especially  from  3,3*,4,4',5-pentach- 
lorobiphenyl.  (Author's  abstract) 
W90-02614 


CASE  STUDY  AND  PROPOSED  DECONTAMI- 
NATION STEPS  OF  THE  SOIL  AND  GROUND- 
WATER BENEATH  A  CLOSED  HERBICIDE 
PLANT  IN  GERMANY. 

Dekonta  G.m.b.H,  Mainz  (Germany,  F.R.). 

For  primary  bibliographic  entry  see   Field   5G. 

W90-02616 


OCCURRENCE  AND  FATE  OF  PCDDS  AND 
PCDFS  IN  FIVE  BLEACHED  KRAFT  PULP 
AND  PAPER  MILLS. 

Environmental  Protection  Agency,  Westlake,  OH. 

Environmental  Services  Div. 

G.  Amendola,  D.  Barna,  R.  Blosser,  L.  LaFleur, 

and  A.  McBride. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1181- 

1188,  1989.  5  ref. 

Descriptors:  'Dioxins,  'Dibenzofurans,  'Aromatic 
compounds,  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Organic  compounds,  'Pulp  wastes,  'Kraft 
mills,  Pulp  and  paper  industry,  Industrial  wastes, 
Wastewater  treatment,  Sludge  disposal,  Chemical 
wastes,  Effluents,  Chlorinated  hydrocarbons. 


Due  to  earlier  findings  of  2,3,7,8-tetrachlorodi- 
benzo-p-dioxin  (2,3,7,8-TCDD)  in  fish  collected 
downstream  of  several  pulp  and  paper  mills  Five 
such  mills  were  subsequently  screened  to  deter- 
mine, whether  the  source  or  sources  of  2,3,7,8- 
TCDD  and  other  polychlorinated  dibenzo-p-diox- 
ins (PCDDs)  and  polychlorinated  dibenzofurans 
(PCDFs)  were  at  the  plants,  and  to  quantify  the 
untreated  wastewater  discharge  loadings,  final  ef- 
fluent discharge  loadings,  sludge  concentrations, 
and  wastewater  treatment  system  efficiency  for 
2,3,7,8-TCDD  and  other  PCDDs  and  PCDFs 
2,3,7,8-TCDD  and  2,3,7,8-TCDF,  were  the  princi- 
pal PCDDs  and  PCDFs  found  in  bleached  kraft 
pulp  and  paper  mill  matrices,  particularly  when 
considered  in  light  of  the  EPA's  2,3,7,8-TCDD 
toxicity  equivalents  approach.  The  relative 
amounts  of  these  two  chemicals  found  in  paper 
mill  matrices  were  variable  from  mill  to  mill,  but 
fairly  consistent  within  a  given  mill.  The  distribu- 
tions of  2,3,7,8-TCDD  and  2,3,7,8-TCDF  between 
bleached  pulps  and  bleach  plant  wastewaters  were 
highly  variable  form  bleach  line  to  bleach  line. 
However,  for  a  given  bleach  line,  there  was  con- 
sistency between  the  distributions  of  2,3,7,8- 
TCDD  and  2,3,7,8-TCDF,  and  for  the  TCDF/ 
TCDD  ratio  for  the  pulp  and  wastewaters.  The 
distributions  of  2,3,7,8-TCDD  and  2,3,7,8-TCDF 
among  mill  exports  (bleached  pulps,  wastewater 
sludges,  and  wastewater  effluents)  were  highly 
variable  for  the  mills  studied.  Mass  balance  calcu- 
lations were  difficult  to  resolve  at  two  mills  due  to 
uncertainty  in  internal  process  flows,  and  2,3,7,8- 
TCDD  and  2,3,7,8-TCDF  findings  near  the  detec- 
tion limits  for  certain  samples.  However,  for  three 
mills  with  fairly  reliable  flow  estimates  and  detect- 
able levels  of  TCDD  and  TCDF,  mass  balance 
calculations  yielded  agreement  within  +  30%. 
(Friedmann-PTT) 
W90-O2617 


FIELD  AND  LABORATORY  STUDIES  ON  THE 
MOVEMENT  AND  FATE  OF  TETRACHLORO- 
DD3ENZO-P-DIOXTN  EV  SOIL. 

Missouri    Univ.-Columbia.    Environmental    Trace 

Substances  Research  Center. 

S.  Kapila,  A.  F.  Yanders,  C.  E.  Orazio,  J.  E. 

Meadows,  and  S.  Cerlesi. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1297- 

1304,  1989.  7  fig,  9  ref. 

Descriptors:  'Dioxins,  'Chlorinated  hydrocarbons, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Soil  con- 
tamination, 'Organic  compounds,  'Organic  pesti- 
cides, 'Times  Beach,  Soil  columns,  Plumes,  Mis- 
souri,  Spatial  distribution,   Percolation,  Colloids. 

A  comprehensive  study  designed  to  simulate  the 
2,3,7,8-tetradichlorodibenzo-p-dioxin  (TCDD) 

contamination  incident  at  Times  Beach,  Missouri, 
was  undertaken  to  estimate  the  rate  of  loss  and 
transport  of  TCDD  at  this  and  similar  sites  in  the 
state.  Soil  column  studies  were  conducted  under 
field  and  laboratory  conditions.  The  results 
showed  that  TCDD  is  very  persistent  in  soil,  and 
losses  through  surface  photolysis  and  volatilization 
are  very  low.  In  both  field  and  laboratory  studies, 
the  downward  movement  of  TCDD  became  more 
pronounced  with  time.  Much  of  the  movement  can 
be  attributed  to  the  gravitation  and  capillary  flow 
of  the  waste  oil  in  the  soil  column.  Trie  movement 
is  enhanced  by  the  displacement  of  oil  and  migra- 
tion of  the  colloidal  suspension  resulting  after 
water  is  applied  to  the  soil  columns  as  simulated 
rainfall.  The  downward  movement  of  TCDD 
became  more  pronounced  after  the  second  and 
third  applications  of  uncontaminated  waste  oil.  In 
all  cases,  the  decrease  in  concentration  of  TCDD 
in  the  upper  layers  of  the  soil  columns  was  accom- 
panied by  corresponding  increases  in  the  concen- 
tration in  the  lower  layers  with  little  or  no  loss  of 
the  total  TCDD  amounts  determined  in  each 
column.  (Friedmann-PTT) 
W90-02619 


ACUTE  AND  CHRONIC  TOXICITY  OF  PRO- 
DUCED WATER  FROM  A  NORTH  SEA  OIL 
PRODUCTION  PLATFORM  TO  THE  CALAN- 
OID  COPEPOD  ACARTIA  TONSA. 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 
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tingboume  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W9O-02620 


SPECIFIC  CONGENER  PROFILES  OF  POLY- 
CHLORINATED    DIBENZO-P-DIOXINS    AND 
DIBENZOFURANS    IN     BLUE    MUSSEL    IN 
OSAKA  BAY  IN  JAPAN:  AQUEOUS  SOLUBI- 
LITIES OF  PCDDS  AND  PCDFS. 
Setsunan   Univ.,    Neyagawa   (Japan).    Faculty   of 
Pharamaceutical  Sciences. 
H.  Miyata,  K.  Takayama,  M.  Mimura,  T. 
Kashimoto,  and  S.  Fukushima. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  342-349, 
1989.  2  fig,  4  tab,  9  ref. 

Descriptors:  •Monitoring,  *Bioindicators,  *Path  of 
pollutants,  'Bioaccumulation,  'Mussels,  'Organic 
compounds,  'Organic  pesticides,  Industrial  wastes, 
Pollutant  identification,  Dioxins,  Coastal  waters, 
Incineration,  Municipal  wastes. 

Polychorinated  dibenzo-p-dioxins  (PCDDs)  and 
polychlorinated  dibenzofurnas  (PCDFs)  were 
monitored  in  the  coastal  waters  of  Japan  using  the 
blue  mussel  as  a  biological  indicator.  The  levels  of 
both  chemicals  were  closely  related  to  the  number 
of  municipal  incinerators  and  the  population  densi- 
ties in  the  cities  adjoining  the  sampling  location. 
The  water  solubilities  were  investigated  on  a  mix- 
ture of  PCDDs  and  PCDFs  purified  from  a  sample 
of  fly  ash  from  an  urban  municipal  incinerator.  The 
PCDDs  and  PCDFs  were  composed  of  hexa 
through  octachlorinated  PCDD  congeners  and 
hexa  and  heptachlorinated  PCDF  congeners,  re- 
spectively, as  major  constituents.  Water  solubilities 
of  the  congeners,  were,  in  decreasing  order  of 
relative  magnitudes,  hexa  >  hepta  >  octa  >  penta 

>  tetrachlorinated  congener  in  PCDDs  and  hexa 

>  hepta  >  penta  >  tetra  >  octachlorinated  in 
PCDFs.  The  increased  solubility  was  more  pro- 
nounced with  the  increasing  number  of  chlorine 
atoms  in  the  molecules  in  both  chemicals.  Com- 
pared to  the  original  compounds  (fly  ash),  PCDDs 
dissolved  in  the  water  included  relatively  larger 
amounts  of  tetra  through  hexachlorinated  con- 
geners and  smaller  amounts  of  hepta  and  octoch- 
lorinated  ones.  The  relative  increase  was  tetra  > 
penta  >  hexa.  Similar  results  were  also  seen  in  the 
case  of  PCDFs.  In  consideration  of  the  fact  that 
actual  sea  water  contains  significant  amounts  of 
particulate  matter  and  dissolved  organic  matter,  it 
appears  that  the  difference  in  the  solubilities  of 
PCDD  and  PCDF  congeners  does  not  have  a 
great  effect  on  producing  the  specific  congener 
profiles  of  PCDDs  and  PCDFs  in  the  blue  mussel. 
(Friedmann-PTT) 

W90-02628 


LEVELS  OF  ZINC,  CADMIUM  AND  LEAD  IN 
SOME  MARINE  ALGAE  FROM  AQABA-RED 
SEA. 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Biological 

Sciences. 

M.  N.  Mesmar. 

Acta  Biologica  Hungarica  ABHUE6,  Vol.  39,  No. 

4,  p  345-349,  1989.  1  tab,  18  ref. 

Descriptors:  *Red  Sea,  'Path  of  pollutants, 
•Algae,  *Gulf  of  Aqaba,  *Water  pollution  sources, 
•Heavy  metals,  *Marine  algae,  Zinc,  Cadmium, 
Lead,  Industrial  wastes,  Jordan,  Coastal  waters. 

Jordan  has  witnessed  a  rapid  industrial  develop- 
ment in  the  last  twenty  years.  This  has  lead  to  the 
release  of  waste  materials  or  pollutants  into  the 
marine  environment,  particularly  nearby  Aqaba 
Port.  The  levels  of  zinc,  cadmium  and  lead  were 
determined  in  four  brown  algae,  three  red  algae 
and  four  green  algal  species  collected  from  Aqaba. 
Three  different  levels  of  lead  and  zinc  were  exhib- 
ited among  brown  algae;  intermediate  levels  were 
exhibited  among  red  algae  and  the  lowest  level 
was  seen  among  the  green  algae.  Very  low  concen- 
trations of  camium  were  found  in  all  examined 
algal  species.  The  results  indicate  that  the  brown 
algal  species  Cystosira  myrica,  Sargassum  asperifo- 
lium,  Sargassum  neglectum  and  Sargassum  subre- 
pandum  always  contain  the  highest  concentrations 
of  lead  and  zinc,  but  these  algae  are  less  contami- 


nated than  brown  algae  from  European  seas  near 
industrialized  areas.  (Author's  abstract) 
W90-02647 


SOIL  POLLUTION  BY  ATRAZINE:  RE- 
SEARCH ON  AN  EXPERIMENTAL  MODEL. 

Istituto     Bio-Sperimentale     di     Terapia,     Naples 

(Italy). 

B.  Loscalzo,  A.  Lucisano,  A.  Crisci,  A.  Agmsta, 

and  M.  Amorena. 

Archives  of  Toxicology  (Supplement)  ATSUDG, 

No.  13,  p  394-397,  1989.  3  tab,  4  ref. 

Descriptors:  *Path  of  pollutants,  *Herbicides, 
•Food  chains,  'Water  pollution  sources,  Degrada- 
tion, Vegetation,  Absorption,  Leaching. 

Soil  was  evaluated  for  the  various  transformations 
of  atrazine  (ATZ):  (1)  watered  just  once  onto  the 
surface  of  trie  soil;  (2)  the  penetration  of  ATZ  into 
the  lower  layers  of  the  soil;  (3)  the  elimination  of 
both  ATZ  and  its  metabolites  by  means  of  water 
drainage  in  relation  to  the  amount  of  water  sup- 
plied (artificial  rain);  and  (4)  the  absorption  of 
ATZ  by  vegetation  which  could  eventually  devel- 
op on  the  soil.  Researchers  used  a  formica  contain- 
er (1  square  meter  side  by  0.35  m  high)  filled  with 
200  kg  of  pasture  soil  (20  cm  high).  Ten  liters  of 
water  containing  40  of  Fogard  (Erba),  a  commer- 
cial herbicide  were  watered  onto  the  surface  of  the 
soil.  The  container  was  tilted  to  allow  for  drainage. 
Results  show  that  the  ATZ  did  not  undergo  any 
important  change  during  the  entire  year  of  obser- 
vation, and  the  ATZ  residue  in  the  soil  after  one 
year  was  much  higher  than  some  reports  found  in 
literature.  The  proportion  of  ATZ  measured  in  the 
form  of  two  metabolites  was  lower  in  the  surface 
area,  greater  throughout  the  whole  of  the  soil,  and 
reached  maximum  in  the  bottom  of  the  container. 
The  proportion  of  ATZ  metabolized  in  one  year 
(as  deethylated-atrazine  and  deisopropylated-atra- 
zine)  was  1.32%.  The  amount  of  ATZ  measured  in 
the  drained  water  collected  from  the  soil  was 
between  1  and  5  parts  per  million.  ATZ  was  found 
in  the  vegetation,  and  should  be  considered  when 
compared  with  quantities  throughout  the  soil. 
(Male-PTT) 
W90-02654 


WATER  BUDGET  MODEL  FOR  THE  TROPI- 
CAL MAGELA  FLOOD  PLAIN. 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

I.  M.  Vardavas. 

Ecological  Modelling  ECMODT,  Vol.  46,  No.  3/ 

4,  p  165-194,  August  1989.  11  fig,  2  tab,  13  ref. 

Descriptors:  'Flood  plains,  'Hydrologic  budget, 
♦Rainfall  rate,  'Mine  drainage,  'Water  pollution 
sources,  'Flow  discharge,  Discharge  frequency, 
Water  depth,  Tropical  regions,  Magela  flood  plain, 
Australia,  Path  of  pollutants,  Flood  plains,  Hydro- 
logic  models. 

A  water  budget  model  was  developed  for  the 
tropical  Magela  flood  plain,  which  is  located 
downstream  from  the  Ranger  uranium  mine  in  the 
Northern  Territory,  Australia.  Using  input  data  on 
rainfall  and  water  discharge  from  Magela  Creek, 
the  model  provides  daily  estimates  of  the  volume 
of  surface  water  on  the  flood  plain  and  the  rate  of 
discharge  at  the  outlet  of  the  flood  plain.  Annual 
variations  in  the  relationship  between  gage  height 
and  rate  of  discharge  at  the  outlet  are  interpreted 
in  terms  of  a  correlation  between  early  wet-season 
rainfall  and  seed  germination  on  the  flood  plain. 
The  daily  volume  of  water  on  the  flood  plain  can 
be  used  to  estimate  the  dilution  and  subsequent 
evapoconcentration  of  any  waterborne  contami- 
nants that  may  be  transported  by  Magela  Creek 
from  the  mine  site  downstream  to  the  flood  plain. 
The  model  was  validated  by  testing  its  ability  to 
predict  the  measured  daily  water  depth  at  the 
outlet  channel;  comparison  of  prediction  with  12 
years'  data  produced  an  average  error  of  about 
16%.  (Author's  abstract) 
W90-02658 


APPLICATION  OF  AN  INVERSE  APPROACH 
TO  A  CANADIAN  RADIOACTIVE  WASTE  DIS- 
POSAL SITE. 


National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  G.  Bobba,  and  S.  R.  Joshi. 
Ecological  Modelling  ECMODT,  Vol.  46,  No.  3/ 
4,  p  195-211,  August   1989.  7  fig,  7  tab,   19  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Radioactive  waste  disposal,  'Radium  ra- 
dioisotopes, 'Groundwater  pollution,  Lake  Ontar- 
io, Model  studies,  Finite  element  method,  Waste 
disposal. 

A  finite  element  groundwater  contamination 
model  was  coupled  with  an  inverse  approach  to 
estimate  the  contaminant  transport  parameters  for 
radioactive  wastes.  The  model  was  then  used  to 
predict  the  migration  of  radium  226  from  the  near 
shore  Port  Granby  radioactive  disposal  site  to 
Lake  Ontario.  Good  agreement  was  found  be- 
tween model-predicted  and  observed  radium  226 
concentrations.  Assuming  that  the  pertinent  site 
parameters  remain  unchanged,  the  model  further 
predicts  that  continuous  migration,  via  groundwat- 
er, of  radium  226  toward  Lake  Ontario  is  likely  to 
persist  even  after  the  waste  is  removed  from  the 
site.  (Author's  abstract) 
W90-02659 


RATIOS  OF  DRY  TO  WET  DEPOSITION  OF 
SULFUR  AS  DERIVED  FROM  PRELIMINARY 
FIELD  DATA. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 

B.  B.  Hicks,  T.  P.  Meyers,  C.  W.  Fairall,  V.  A. 
Mohnen,  and  D.  A.  Dolske. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  3, 
No.  2,  p  155-162,  June  1989.  5  fig,  16  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Sulfates,  United  States,  Seasonal  distribution, 
♦Deposition. 

Preliminary  data  obtained  in  the  operation  of  a 
nested-network  dry  deposition  measurement  pro- 
gram in  the  eastern  United  States  are  used  in 
conjunction  with  wet  deposition  data  obtained  at 
(or  near)  the  same  sites  to  investigate  the  variabili- 
ty of  ratios  of  dry  to  wet  deposition  of  sulfur  (as 
sulfur  dioxide  and  submicron  sulfate  for  dry  depo- 
sition, and  as  sulfate  for  wet  deposition).  On  a 
monthly  basis,  the  ratio  is  extremely  variable  at 
every  location;  however,  a  more  coherent  picture 
arises  when  the  average  annual  cycle  is  considered. 
The  sites  studied  (Oak  Ridge,  Tennessee;  State 
College,  Pennsylvania;  Whiteface  Mountain,  New 
York;  and  Bondville,  Illinois)  yield  dry/wet  ratios 
for  sulfur  deposition  that  minimize  in  the  summer, 
with  values  of  about  0.3.  At  other  times  of  the 
year,  values  sometimes  exceeding  2.0  are  obtained. 
A  summer  peak  at  Oak  Ridge  is  tentatively  attrib- 
uted to  the  effects  of  a  local  drought.  The  variabili- 
ty is  such  that  use  of  dry /wet  ratios  to  estimate  dry 
deposition  rates  when  only  wet  deposition  data  are 
available  cannot  be  recommended.  (Author's  ab- 
stract) 
W90-02662 


ROLE  OF  OLIGOCHAETES  IN  THE  MANAGE- 
MENT OF  WATERS. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02665 


EJECTION  OF  DROPS  FROM  THE  SEA  AND 
THEIR  ENRICHMENT  WITH  BACTERIA  AND 
OTHER  MATERIALS:  A  REVIEW. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

D.  Blanchard. 

Estuaries  ESTUDO,  Vol.    12,  No.  3,  p   127-137, 

September    1989.   8   fig,   82  ref.   NSF  Grant  no. 

ATM-85 14211. 

Descriptors:  'Reviews,  'Bacteria,  'Air  pollution, 
•Aerosols,  *Marine  environment,  Sea  spray,  Bub- 
bles, Health  hazards,  Contamination,  Jet  drops, 
Toxins. 
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A  review  of  work  done  on  the  production  of  an 
aerosol  by  the  sea,  and  on  the  mechanisms  by 
which  bacteria  might  be  enriched  on  the  aerosol  is 
presented.  Air  bubbles  produced  in  the  sea,  primar- 
ily by  breaking  waves,  burst  at  the  surface  to  eject 
both  film  and  jet  drops  into  the  atmosphere.  These 
drops  are  mixed  upward  by  turbulence  to  produce 
the  well-known  marine  sea-salt  aerosol.  In  rising 
through  the  water,  the  bubbles  may  scavenge  bac- 
teria which,  when  the  bubble  bursts,  are  skimmed 
off  the  bubble  and  ejected  upward  with  the  jet 
drops.  Depending  on  the  drop  size,  the  distance 
the  bubble  moves  through  the  water,  and  other 
factors,  the  concentration  of  bacteria  in  jet  drops 
can  be  several  hundred  times  that  in  the  bulk 
water.  Film  drops  can  also  be  enriched  with  bacte- 
ria. The  enrichment  of  jet  and  film  drops  with 
bacteria,  viruses,  or  toxins  may  at  times  produce  a 
health  hazard  for  those  living  along  the  shore. 
(Author's  abstract) 
W90-02707 


MODELING  FATE  AND  TRANSPORT  OF  NU- 
TRIENTS IN  THE  JAMES  ESTUARY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

W.  S.  Lung,  and  N.  Testerman. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.   115,  No.  5,  p  978-991,  October 
1989.  7  fig,  1  tab,  12ref. 

Descriptors:  *Nutrient  removal,  *Algal  control, 
•Phosphorus,  'Virginia,  *Water  pollution  control, 
♦Fate  of  pollutants,  *Path  of  pollutants,  Model 
studies,  James  Estuary,  Water  pollution  sources, 
Municipal  wastewater. 

A  modeling  study  was  performed  for  the  entire 
James  River  Estuary  to  quantify  the  fate  and  trans- 
port of  nutrients  in  the  system.  Model  calibration 
and  sensitivity  analyses  were  conducted  using  data 
from  1976  and  1983.  The  verified  model  was  then 
used  to  predict  the  effect  of  phosphorus  control  on 
the  water  quality  in  the  lower  estuary.  Control 
measures  to  reduce  phosphorus  loads  to  the  bay 
include  phosphate  detergent  bans  and  removal  of 
phosphorus  at  the  wastewater  treatment  plants  in 
the  bay  region.  A  numerical  tagging  technique  was 
used  to  track  the  fate  and  transport  of  phosphorus 
along  the  entire  estuary.  Municipal  treatment 
plants  in  the  upper  estuary  are  contributing  about 
75%  of  the  total  algal  biomass  in  the  water 
column.  Upstream  (primarily  nonpoint)  and  down- 
stream boundary  conditions  provided  another  15% 
of  the  algal  biomass.  While  a  phosphate  detergent 
ban  could  reduce  the  peak  algal  biomass  concen- 
tration by  16  to  30%  in  the  upper  estuary  under 
the  7-day  10-year  flow  condition,  reducing  munici- 
pal treatment  plant  effluent  phosphorus  concentra- 
tions to  2  mg/L  could  cut  the  peak  algal  biomass 
level  by  half.  (Author's  abstract) 
W90-02721 


SELECTION  OF  RECEPTOR  SITES  FOR  OPTI- 
MIZED ACID  RAIN  CONTROL  STRATEGIES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W90-02724 


URBAN  STORM  RUNOFF  EFFECTS  ON  EX- 
CHANGEABLE CATIONS  AND  PERCOLAT- 
ING WATER  CONSTITUENTS  BELOW  RE- 
CHARGE BASINS. 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

H.  Nightingale. 

Soil  Science  SOSCAK,  Vol.  148,  No.  1,  p  39-45, 

July  1989.  4  fig,  2  tab,  20  ref. 

Descriptors:  *Storm  runoff,  *Water  pollution 
sources,  *Urban  runoff,  *Artificial  recharge,  •Ca- 
tions, Soil  water,  Groundwater  quality,  Recharge 
basins. 

The  disposition  of  the  major  cations  and  anions  in 
the  alluvium  deposits  of  a  recharge  basin,  percolat- 
ing water,  and  the  mound  of  soil  water  below  the 
basin  in  Fresno,  CA,  were  investigated  relative  to  a 
nearby  control  site  as  a  component  of  the  EPA's 


Nationwide  Urban  Runoff  Program.  The  study 
basin  received  urban  storm-water  runoff  from  a 
residential  area  for  16  yr.  The  recharge  effects  to  a 
21-m  depth  were  an  increase  in  exchangeable  calci- 
um and  potassium,  a  decrease  in  exchangeable 
magnesium,  and  a  minor  increase  in  exchangeable 
sodium  with  depth.  The  concentrations  of  the 
major  dissolved  cations  and  anions  in  the  urban 
residential  storm-water  runoff  were  low.  These 
ions  were  not  detrimental  to  the  physicochemical 
properties  of  the  surface  soils  or  deep  alluvium 
strata  or  to  the  groundwater  quality  resulting  from 
recharging  urban  residential  stormwater  runoff. 
(Author's  abstract) 
W90-02738 


INFLUENCE  OF  PH  ON  CADMIUM  AND 
ZINC  CONCENTRATIONS  OF  CUCUMBER 
GROWN  IN  SEWAGE  SLUDGE. 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

A.  Falahi-Ardakani,  K.  A.  Corey,  and  F.  R. 
Gouin. 

Hortscience  HJHSAR,  Vol.  23,  No.  6,  p  1015- 
1017,  Dec  1988.  1  fig,  1  tab,  16  ref. 

Descriptors:  *Sludge  utilization,  'Cadmium, 
•Zinc,  *Bioaccumulation,  Sulfur,  Cucumbers,  Hy- 
drogen ion  concentration,  Crop  production. 

Parthenocarpic  cucumber  (Cucumis  sativus  L.  'La 
Reine')  plants  were  grown  in  the  greenhouse  in 
containers  filled  with  equal  parts  by  volume  of 
peatmoss  and  vermiculite  blended  with  0%,  25%, 
or  50%  by  volume  compost  made  from  ferric- 
chloride-precipitated,  lime-stabilized,  digested 
sewage  sludge  composted  with  woodchips  and 
amended  with  various  rates  of  sulfur.  The  Cd 
concentration  of  leaf  and  fruit  samples  from  plants 
grown  in  media  amended  with  25%  or  50%  com- 
post and  S  at  0,  10,  20,  or  40  g/L  was  unaffected 
by  changes  in  pH  from  7.2  to  3.4.  However,  Zn 
concentration  in  fruit  samples  from  plants  grown  in 
media  amended  with  25%  compost  and  S  at  40  g/ 
L  increased  relative  to  other  rates  of  S,  whereas 
Zn  concentration  of  leaf  tissue  was  unaffected  by 
rate  of  S  application.  Yield  of  fruit  was  not  signifi- 
cantly affected  by  any  of  the  treatments.  Cucum- 
ber plants  can  be  grown  successfully  in  media 
amended  with  as  much  as  50%  composted  sewage 
sludge  low  in  heavy  metal  content  and  over  a  wide 
range  of  pH  values  without  the  accumulation  of 
fruit  Cd  levels  reaching  concentrations  hazardous 
to  human  health.  (Author's  abstract) 
W90-02741 


INTER-  AND  INTRALAKE  DISTRIBUTIONS 
OF  TRACE  ORGANIC  CONTAMINANTS  IN 
SURFACE  WATERS  OF  THE  GREAT  LAKES. 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

R.  J.  J.  Stevens,  and  M.  A.  Neilson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  3,  p  377-393,  1989.  7  fig,  6  tab,  48  ref. 

Descriptors:  *Pesticides,  *Great  Lakes,  'Organic 
pesticides,  'Polychlorinated  biphenyls,  'Chloro- 
benzenes,  'Water  pollution,  'Path  of  pollutants, 
Lindane,  Endrin. 

Concentrations  of  organochlorine  pesticides,  poly- 
chlorinated biphenyls  (PCBs),  and  chlorobenzenes 
(di-to  hexa-)  were  determined  on  large  volume 
surface  water  samples  collected  throughout  Lakes 
Ontario,  Erie,  Huron,  and  Superior  in  the  spring  of 
1986.  Analysis  of  variance  revealed  that  all  trace 
organic  contaminants  exhibited  significant  (p 
<0.05)  differences  between  lakes.  Chlorobenzenes, 
being  derived  from  ongoing  manufacturing  and 
usage,  exhibited  highest  concentrations  in  the 
lower  lakes  while  those  compounds  whose  princi- 
pal source  is  atmospheric  deposition  displayed  no 
discernable  distribution  patterns.  Lake  Ontario 
could  be  considered  the  most  heavily  impacted  of 
the  lakes  as  it  ranked  highest  in  mean  concentra- 
tion for  all  chlorobenzenes,  PCBs,  lindane,  endrin, 
and  p,p'-DDE.  Determinants  of  large-scale  spatial 
patterns  of  contaminants  varied  between  lakes. 
Minor  north-south  gradients  in  contaminant  con- 
centrations in  Lake  Superior  appeared  largely  a 
function  of  differences  in  atmospheric  loading.  In 


contrast,  large  gradients  were  evident  in  Lake 
Erie,  a  result  of  numerous  tributary  point  sources, 
particularly  in  the  western  basin  Spatial  distribu- 
tion of  contaminants  in  Lake  Huron  resulted  pri- 
marily from  inputs  from  Saginaw  Bay,  the  Ser- 
pent/Spanish livers,  and  the  Black  River/Lake 
Michigan  at  the  Straits  of  Mackinac.  The  Niagara 
River  was  the  most  important  determinant  of  spa- 
tial patterns  of  contaminants  in  Lake  Ontario,  espe- 
cially with  respect  to  the  chlorobenzenes.  Dramat- 
ic increases  in  the  concentrations  of  chloroben- 
zenes were  observed  between  eastern  Lake  Erie 
and  the  Niagara  River  plume  in  Lake  Ontario. 
(Author's  abstract) 
W90-02745 


SUSPENDED  SEDIMENTS  AND  THE  DISTRI- 
BUTION  OF  BOTTOM  SEDIMENTS  IN  THE 
NIAGARA  RIVER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-02749 


EVALUATION  OF  POLLUTION  LOADINGS 
FROM  URBAN  NONPOINT  SOURCES:  METH- 
ODOLOGY AND  APPLICATIONS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02751 


PARTITIONING  AND  TRANSPORT  OF  210PB 
IN  LAKE  MICHIGAN. 

Wisconsin  Univ. -Madison.  Water  Chemistry  Pro- 
gram. 

P.  L.  Van  Hoof,  and  A.  W.  Andren. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  498-509,   1989.  6  fig,   1  tab,  34  ref. 
Federal   Grant   No.   NA80AA-D-O0086,   Projects 
R/MW-24  and  R/MW-37. 

Descriptors:  'Lake  Michigan,  'Great  Lakes, 
'Heavy  metals,  'Lead  radioisotopes,  'Path  of  pol- 
lutants, Sediment  transport,  Particulate  matter, 
Biogeochemistry,  Distribution,  Partitioning,  Par- 
ticulate mass  flux. 

In  order  to  determine  what  biogeochemical  factors 
control  particle-mediated  transport  of  reactive 
metals  in  Lake  Michigan,  210Pb  activities  in  dis- 
solved and  size-fractioned  particulate  phases  were 
examined  as  a  function  of  season  and  depth  at  an 
offshore  station.  Hypolimnetic  210Pb  distribution 
coefficients  (Kds)  calculated  for  suspended  materi- 
al collected  April-December  1982  vary  by  less 
than  a  factor  of  six.  Higher  variability  occurs  for 
log  Kd  values  of  the  111-21  micrometer  fraction 
(4.8-6.0),  while  the  finer  particles  (6-1  micrometer), 
making  up  a  larger  contribution  to  the  total  mass, 
have  log  Kd  values  that  are  less  variable  and 
higher  in  magnitude  (6.1-6.7).  In  the  epilimnion, 
log  Kd  ranges  are  similar  to  those  of  the  hypolim- 
nion,  except  during  August.  During  this  period  of 
calcite  precipitation,  Kd  values  are  one  and  two 
order  of  magnitude  greater  at  10  m  than  at  deeper 
depths  for  the  6-1  micrometer  and  111-21  microm- 
eter fractions,  respectively.  Partitioning  of  210Pb 
to  6-1  micrometer  particles  in  trapped  material  is 
similar  to  that  of  their  suspended  counterpart; 
trapped  111-21  micrometer  particles  have  higher 
Kd  values  than  suspended  111-21  micrometer  par- 
ticles. The  particle  size  relationship  of  210Pb  activ- 
ity measured  in  trapped  material  indicates  that  the 
processing  and  packaging  of  210Pb  -associated  par- 
ticles by  zooplankton  results  in  enriched  activities 
in  the  larger  fecal  material.  Despite  changes  in  the 
composition  and  morphology  of  sedimenting  parti- 
cles, the  total  mass  distribution  coefficients  of 
210Pb  remain  fairly  constant,  varying  by  less  than 
a  factor  of  six.  The  major  factor  influencing  the 
seasonal  variability  of  210Pb  removal  is  the  partic- 
ulate mass  flux.  (Author's  abstract) 
W90-02756 


ANTHROPOGENIC  IMPACTS  ON  SNIARDWY 
LAKE  (POLAND). 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Inor- 
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ganic  Chemistry  and  Metallurgy  of  Rare  Elements. 
For  primary  bibliographic  entry  see  Field  5 A. 
W90-02757 


UNIQUE  LIMNOLOGICAL  PHENOMENA  AF- 
FECTING WATER  QUALITY  OF  HAMILTON 
HARBOUR,  LAKE  ONTARIO. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
J.  Barica. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  519-530,  1989.  9  fig,  44  ref. 

Descriptors:  'Lake  Ontario,  'Limnology,  *Water 
pollution  control,  'Path  of  pollutants,  'Water  pol- 
lution sources,  'Eutrophication,  Mixing,  Chloro- 
phyll, Phosphorus,  Nitrogen,  Chlorophyta,  Cyano- 
phyta,  Water  exchange. 

Some  unique  limnological  features  and  phenomena 
of  Hamilton  Harbour,  namely  (1)  substantial  ex- 
change of  water  with  Lake  Ontario  through  a  ship 
canal  reducing  the  harbor's  residence  time  by  sixty 
percent,  diluting  concentrations  of  pollutants  and 
oxygenating  its  hypolimnetic  water;  (2)  a  high 
degree  of  physical  variability,  resulting  in  oscilla- 
tions, mixing,  and  unstable  thermal  structure;  (3) 
high  concentrations  of  suspended  matter  and  re- 
duced light  regime  controlling  the  development 
and  composition  of  algal  blooms;  (4)  discrepancy 
in  the  total  phosphorus  versus  chlorophyll  relation- 
ship; and  (5)  extremely  high  nitrogen  to  phospho- 
rus ratios  (over  100:1),  favoring  chlorophytes 
rather  than  more  objectionable  cyanophytes),  are 
analyzed  and  their  ameliorating  effects  on  water 
quality  assessed.  These  phenomena  prevent  the 
water  quality  of  the  harbor  from  reaching  critical 
conditions,  considering  the  high  loading  rates  of 
nutrients  and  contaminants.  Without  their  benefi- 
cial effects,  the  concentrations  of  pollutants  per 
unit  volume  and  algal  biomass  would  be  about  fifty 
percent  higher.  (Author's  abstract) 
W90-02758 


DIFFERENCES  BETWEEN  THE  ACTUAL  AND 
NATURAL  WATER  QUALITY  IN  A  SMALL 
DRAINAGE  AREA  WITH  A  HIGH  LEVEL  OF 
GROUNDWATER  DISCHARGE. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

W.  Bleuthen. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  5,  p  575-588,  Oct  1989.  8  fig,  9  ref. 

Descriptors:  'Surface-groundwater  relations, 
•Path  of  pollutants,  *The  Netherlands,  *Water  pol- 
lution sources,  *Model  studies,  Watersheds, 
Groundwater,  Precipitation,  Nitrate,  Storms, 
Overland  flow,  Baseline  studies. 

In  the  central  part  of  the  Netherlands,  a  20  sq  km 
drainage  basin  contains  a  morainic  ridge  of  Pleisto- 
cene sandy  deposits  and  a  backswamp  area  where 
the  sandy  subsoil  is  covered  with  river  clay  depos- 
its. Agricultural  and  'natural'  ecosystems  are 
present  in  both  parts.  A  continuous  groundwater 
flow  exists  from  the  ridge  to  the  clay  area.  A 
channel  network  drains  the  area.  For  these  chan- 
nels a  two-dimensional  model  for  simulating  dis- 
charge and  water  quality  has  been  developed.  In 
computations,  discharges  and  concentrations  in 
groundwater,  precipitation,  and  overland  flow  are 
treated  separately.  With  a  model  option  for  calcu- 
lating the  effects  of  land  use  changes,  water  quality 
was  calculated  for  base-line  conditions.  Mean  ni- 
trate concentrations  were  1/2  to  1/7  of  the  actual 
concentrations,  mainly  caused  by  manure  inputs. 
Storm  events  occasionally  give  very  high  concen- 
trations, also  under  base-line  conditions.  Therefore 
base-line  conditions  for  ions  cannot  be  described  as 
a  single  steady  value.  (Author's  abstract) 
W90-02763 


NATIONAL  EVALUATION  OF  THE  LEACH- 
ING POTENTIAL  OF  ALDICARB,  PART  I:  AN 
INTEGRATED  ASSESSMENT  METHODOLO- 
GY. 

Environmental   Protection   Agency,   Washington, 

DC. 

M.  N.  Lorber,  S.  Z.  Cohen,  S.  E.  Noren,  and  G. 


D.  DeBuchananne. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  4,  p  109-125,  1989.  13  fig,  4  tab,  26  ref. 

Descriptors:  'Pesticides,  'Path  of  pollutants, 
•Groundwater  pollution,  'Agricultural  chemicals, 
•Leaching,  'Aldicarb,  Monitoring,  Geohydrology, 
Crops. 

A  methodology  was  developed  to  determine  the 
potential  for  aldicarb  to  leach  to  ground  water  and 
appear  at  or  near  concentrations  of  concern  in 
different  areas  of  the  continental  United  States. 
Aldicarb  use  in  1 1  'ground  water  regions',  as  de- 
fined by  Heath,  was  evaluated.  These  regions  were 
selected  based  on  significant  use  of  aldicarb  on 
citrus,  cotton,  potatoes,  peanuts,  and  soybeans.  The 
unit  of  study,  therefore,  became  known  as  crop/ 
Heath-Region  combinations'  (CHRCs).  A  total  of 
32  CHRCs  were  evaluated.  Three  measures  of 
leaching  potential  were  used  to  evaluate  each 
CHRC.  One  was  based  on  hydrogeologic  vulner- 
ability, one  was  based  on  agronomic  and  site- 
specific  characteristics,  and  one  was  based  on 
ground  water  monitoring  data.  Each  measure  was 
rated  as  'high',  'medium',  'low'  or  'insufficient  data' 
in  terms  of  potential  for  aldicarb  to  leach  for  crop- 
growing  areas  in  the  region.  Using  a  weight-of- 
evidence  approach,  each  CHRC  was  given  a  final 
rating  of  'high',  'medium',  and  'low'  potential  to 
leach  based  on  the  three  measures  within  the 
CHRC.  Potatoes  in  Heath  Regions  7  (Glaciated 
Central)  and  9  (Northeast  and  Superior  Uplands) 
were  rated  high,  whereas  potatoes  in  Regions  1 
(Western  Mountain  Ranges),  3  (Columbia  Lava 
Plateau),  and  11  (Southeast  Coastal  Plain)  were 
rated  low.  Cotton  in  Regions  1,  2  (Alluvial  Basins), 
5  (High  Plains),  10B  (Gulf  Coastal  Plain),  and  11 
were  rated  low.  Citrus  and  peanuts  in  Region  11 
were  rated  high.  All  other  CHRCs,  including  all 
soybean  CHRCs,  were  rated  medium.  (Author's 
abstract) 
W90-02766 


PESTICIDES  IN  NEBRASKA'S  GROUND 
WATER. 

Nebraska  Univ. -Lincoln.  Dept.  of  Agronomy. 
R.  F.  Spalding,  M.  E.  Burbach,  and  M.  E.  Exner. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  4,  p  126-133,  1989.  3  fig,  2  tab,  28  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
quality,  'Water  pollution  sources,  'Nebraska, 
'Wells,  'Pesticides,  'Agricultural  chemicals,  Sam- 
pling, Atrazine,  Corn,  Cyanazine,  Triazines,  Con- 
tamination, Alachlor,  Propachlor,  Metalachlor. 

More  than  2263  well  water  samples  were  collected 
throughout  Nebraska  and  analyzed  for  pesticides. 
Thirteen  and  one-half  percent  contained  detectable 
levels  of  atrazine,  but  only  22  wells  exceeded  the 
health  advisory  of  3.0  ppb.  Although  the  samples 
came  from  almost  every  county  in  the  state,  this 
sampling  is  not  based  solely  on  a  randomly  select- 
ed group  of  wells.  The  highest  frequency  of  detec- 
tions occurred  in  irrigated  corn-growing  areas 
with  less  than  50  feet  to  ground  water.  These  areas 
were  sampled  at  a  greater  frequency  than  the  less 
vulnerable  areas.  Cyanazine,  together  with  the  ad- 
ditional triazines— simazine,  propazine,  prometone, 
and  ametryne,  also  were  detected  in  some  well 
waters;  however,  their  frequency  of  detection  was 
well  below  that  of  atrazine.  The  triazine  metribu- 
zin  was  not  detected.  Alachlor,  propachlor,  and 
metolachlor  also  were  detected  in  trace  levels  in 
several  wells.  Five  of  2072  samples  analyzed  for 
alachlor  exceeded  the  health  advisory  of  0.4  ppb. 
Almost  all  of  the  contaminated  wells  were  in  vul- 
nerable areas.  The  relatively  high  frequency  of 
propachlor  detections  occurred  in  predominately 
irrigated  corn-growing  areas,  rather  than  in  areas 
where  propachlor  is  traditionally  applied.  The  fac- 
tors that  appear  most  directly  involved  in  the 
observed  distribution  of  pesticides  in  ground  water 
are  the  intensity  of  areal  usage,  pesticide  persist- 
ence and  mobility,  irrigation,  soil  drainage  capac- 
ity, and  depth  to  ground  water.  Fifteen  pesticide 
residues  were  detected  during  this  study.  If  ethyl- 
ene dibromide  and  carbon  tetrachloride,  which 
were  detected  in  ground  water  adjacent  to  grain 
elevators  are  included,  a  total  of  17  pesticide  resi- 
dues have  been  detected  in  Nebraska's  ground 
water.  (Author's  abstract) 
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CONTAMINATION  OF  THE  SANDSTONE  AQ- 
UD7ER  OF  PRINCE  EDWARD  ISLAND, 
CANADA  BY  ALDICARB  AND  NITROGEN 
RESIDUES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

M.  W.  Priddle,  R.  E.  Jackson,  and  J.  P.  Mutch. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  4,  p  134-140,  1989.  8  fig,  3  tab,  19  ref. 

Descriptors:  'Water  pollution  sources,  'Canada, 
•Prince  Edward  Island,  'Agricultural  chemicals, 
'Groundwater  pollution,  'Aldicarb,  Nitrates,  Hy- 
drogen ion  concentration,  Drinking  water,  Ammo- 
nium, Persistence. 

Prince  Edward  Island  is  wholly  dependent  upon 
ground  water  from  a  highly  permeable  fractured 
sandstone  aquifer  for  all  industrial,  domestic,  agri- 
cultural, and  potable  uses.  The  contamination  of 
this  aquifer  by  agricultural  residues,  principally 
aldicarb  and  nitrate,  has  caused  concern  among 
Islanders.  Ground  water  quality  was  monitored 
between  1985  and  1988  beneath  two  potato  fields 
to  which  aldicarb  (Temik)  was  applied  at  planting 
once  or  twice  between  1983  and  1986.  In  May  of 
1988,  12  percent  of  48  monitoring  well  samples 
exceeded  the  drinking  water  guideline  of  9  micro- 
grams/L  for  total  aldicarb.  Furthermore  32  per- 
cent of  all  samples  exceeded  the  nitrate  guideline 
of  10  mg/L.  Aldicarb  persistence  appears  related 
to  its  application  at  planting  when  soil  tempera- 
tures are  low  and  recharge  is  high  and  to  the 
inhibiting  pH  effect  that  ammonium  (from  fertiliz- 
ers and  soil  organic  nitrogen)  oxidation  has  on  its 
degradation.  Therefore,  based  on  the  research  of 
others,  it  is  recommended  that  aldicarb  be  applied 
at  plant  emergence  when  degradation  is  more 
rapid  and  recharge  is  lower.  (Author's  abstract) 
W90-02768 


GROUND  WATER  LOADING  OF  PESTICIDES 
IN  THE  ATLANTIC  COASTAL  PLAIN. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

A.  Shirmohammadi,  W.  L.  Magette,  R.  B. 
Brinsfield,  and  K.  Staver. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  4,  p  141-148,  1989.  6  fig,  7  tab,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Water  quality, 
'Pesticides,  'Model  studies,  'Groundwater  pollu- 
tion, 'Agricultural  chemicals,  'Mathematical 
models,   GLEAMS  model,   Leaching,   Pesticides. 

Pollution  of  ground  water  by  agricultural  practices 
has  gained  considerable  attention  in  recent  years. 
Mathematical  models  have  been  developed  to 
evaluate  the  effects  of  agricultural  best  manage- 
ment practices  on  pesticide  transport  to  ground 
water.  The  GLEAMS  model  was  evaluated  to 
determine  its  suitability  for  use  in  predicting  mana- 
gerial effects  on  pesticide  leaching  from  agricultur- 
al systems  in  the  Atlantic  Coastal  Plain.  Model 
predictions  of  pesticide  concentrations  in  percola- 
tion from  the  root  zone  were  compared  to  ob- 
served concentrations  in  ground  water  beneath 
field-sized  areas.  The  model  underpredicted  runoff 
from  these  areas.  Model  predictions  were  used  to 
produce  rankings  of  the  magnitudes  of  pesticide 
losses  that  paralleled  rankings  of  observed  ground 
water  data  in  some  cases  but  not  others.  Differ- 
ences in  observed  and  predicted  rankings  were 
assessed  to  be  the  result  of  sampling  schedule  inef- 
ficiencies. The  magnitudes  of  predicted  pesticide 
concentrations  in  leachate  from  the  root  zone  were 
three  to  seven  times  higher  than  observed  concen- 
trations in  shallow  ground  water.  Results  support 
the  use  of  GLEAMS  for  comparison  of  managerial 
effects  on  pesticide  movement  to  ground  water  if 
appropriate  limitations  are  recognized.  (Author's 
abstract) 
W90-02769 


WET,  OCCULT  AND  DRY  DEPOSITION  OF 
POLLUTANTS  ON  FORESTS. 

Nottingham  Univ.  (England).  Dept.  of  Physiology 
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and  Environmental  Science. 
M.  H.  Unsworth,  and  J.  C.  Wilshaw. 
Agricultural  and  Forest  Meteorology  AFMEEB 
Vol.  47,  No.  2-4,  p  221-238,  Sep  1989.  4  fig,  3  tab, 
57  ref. 

Descriptors:  *Air  pollution,  *Acid  rain,  *Forests, 
•Clouds,  Deposition,  Path  of  pollutants,  Cloud 
chemistry,  Nitric  acid,  Hydrochloric  acid,  Model 
studies. 

Mechanisms  by  which  air  pollutants  are  trans- 
ferred to  forests  by  wet  and  dry  deposition  and  in 
wind-driven  cloud  water  (occult  deposition)  are 
reviewed.  In  upland  forests,  orographic  cloud  can 
enhance  the  amount  of  ionic  concentration  of  pre- 
cipitation so  that  wet  deposition  may  be  4-5  times 
larger  than  in  nearby  valleys.  Recent  work  sup- 
ports the  use  of  a  simple  aerodynamic  relation  to 
estimate  rates  of  occult  deposition.  Occult  deposi- 
tion rates  to  forests  in  identical  weather  conditions 
may  vary  by  an  order  of  magnitude  depending  on 
forest  structure.  Evaporation  of  deposited  water 
may  cause  the  solute  concentration  of  water  on 
foliage  to  be  substantially  larger  than  in  cloud.  Dry 
deposition  of  HN03  and  HC1  is  controlled  by 
aerodynamic  properties  of  the  canopy.  Several  kg 
N/ha/year  are  deposited  to  forests  by  this  path. 
Transfer  of  S02,  H202  and  03  is  restricted  by 
surface  and  internal  resistances  of  foliage.  Controls 
of  dry  deposition  of  ammonia  and  nitrogen  oxides 
and  of  particles  are  not  well  known.  A  canopy 
transfer  model  'Maestro'  was  modified  to  include 
gaseous  pollutants  and  agrees  well  with  measured 
S02  fluxes  to  a  forest.  Estimates  of  wet,  occult  and 
dry  deposition  on  Keilder  Forest,  England,  and 
Whitetop  Mountain,  U.S.A.,  show  substantial  dif- 
ferences in  occult  deposition  which  are  only  partly 
explained  by  differences  in  cloud  frequency.  Re- 
gional cloud  chemistry  probably  differs  between 
the  sites,  and  different  models  of  occult  deposition 
also  disagree.  (Author's  abstract) 
W90-02780 


EVIDENCE  FOR  A  NEW  PATHWAY  IN  THE 
BACTERIAL  DEGRADATION  OF  4-FLUORO- 
BENZOATE. 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst. 

fuer  Mikrobiologie. 

R.  H.  Oltmanns,  R.  Muller,  M.  K.  Otto,  and  F. 

Lingens. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  10,  p  2499-2504,  1989   5 

fig,  3  tab,  46  ref. 

Descriptors:  *BacteriaI  physiology,  'Benzenes, 
•Fluorobenzoic  acid,  *Biodegradation,  *Fate  of 
pollutants,  'Microbial  degradation,  Bacterial 
strains,  Enzymes,  Alcaligenes,  Pseudomonas,  Aur- 
eobacterium. 

Six  bacterial  strains  able  to  use  4-fluorobenzoic 
acid  as  their  sole  source  of  carbon  and  energy  were 
isolated  by  selective  enrichment  from  various 
water  and  soil  samples  from  the  Stuttgart  area. 
According  to  their  responses  in  biochemical  and 
morphological  tests,  the  organisms  were  assigned 
to  the  genera  Alcaligenes,  Pseudomonas,  and  Aur- 
eobacterium.  To  elucidate  the  degradation  path- 
way of  4-fluorobenzoate,  metabolic  intermediates 
were  identified.  Five  gram-negative  isolates  de- 
graded this  substrate  via  4-fluorocatechol,  as  de- 
scribed in  previous  studies.  In  growth  experiments, 
these  strains  excreted  50  to  90%  of  the  fluoride 
from  fluorobenzoate.  Alcaligenes  sp.  strains 
RH021  and  RH022  used  all  three  isomers  of 
monofluorobenzoate.  Alcaligenes  sp.  strain 
RH022  also  grew  on  4-chlorobenzoate.  Aureobac- 
terium  sp.  strain  RH025  transiently  excreted  4- 
hydroxybenzoate  into  the  culture  medium  during 
growth  on  4-fluorobenzoate,  and  stoichiometric 
amounts  of  fluoride  were  released.  In  cell  extracts 
from  this  strain,  the  enzymes  for  the  conversion  of 
4-fluorobenzoate,  4-hydroxybenzoate,  and  3,4-di- 
hydroxybenzoate  could  be  detected.  All  these  en- 
zymes were  inducible  by  4-fluorobenzoate.  These 
data  suggest  a  new  pathway  for  the  degradation  of 
4-fluorobenzoate  by  Aureobacterium  sp.  strain 
RH025  via  4-hydroxybenzoate  and  3,4-dihydroxy- 
benzoate.  (Author's  abstract) 
W90-02784 


REDUCTIVE  DEHALOGENATION  OF  DICH- 
LOROANILINES  BY  ANAEROBIC  MICROOR- 
GANISMS IN  FRESH  AND  DICHLORO- 
PHENOL-ACCLIMATED  POND  SEDIMENT. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
J.  Struijs,  and  J.  E.  Rogers. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  10,  p  2527-2531,  1989  5 
fig,  1  tab,  25  ref. 

Descriptors:  'Fate  of  pollutants,  *Bacterial  physi- 
ology, ♦Anaerobic  bacteria,  'Chloroanalines, 
Dechlorination,  Sediments,  Acclimatization, 
Chlorophenol. 

The  transformation  of  2,4-dichloroaniline  (2,4- 
DiCA)  and  3,4-DiCA  to  monochloroanilines  (CA) 
in  anaerobic  pond  sediment  was  investigated. 
Dechlorination  of  3,4-DiCA  to  3-CA  started  after 
a  lag  period  of  3  weeks  and  was  complete  after  an 
additional  5  weeks.  Although  2,4-DiCA  disap- 
peared over  8  weeks,  the  appearance  of  a  CA 
product  could  not  be  detected.  In  contrast,  anaero- 
bic bacteria  in  pond  sediment  acclimated  to  deha- 
logenate  2,4-dichIorophenol  (2,4-DiCP)  or  3,4- 
DiCP  rapidly  dechlorinated  2,4-DiCA  and  3,4- 
DiCA  without  any  lag  time.  By  comparison,  anaer- 
obic sediment  bacteria  acclimated  to  3,4-DiCA 
rapidly  degraded  3,4-DiCP  without  a  lag.  In  all 
cases,  the  CA  products  were  stable  for  the  dura- 
tion of  the  experiments.  It  is  concluded  that  cross- 
acclimation  occurred.  (Author's  abstract) 
W90-02785 


DIRECT  PHENOTYPIC  AND  GENOTYPIC  DE- 
TECTION OF  A  RECOMBINANT  PSEUDO- 
MONAD  POPULATION  RELEASED  INTO 
LAKE  WATER. 

Liverpool  Univ.  (England).  Dept.  of  Genetics  and 

Microbiology. 

J.  A.  W.  Morgan,  C.  Winstanley,  R.  W.  Pickup,  J. 

G.  Jones,  and  J.  R.  Saunders. 

Applied       and      Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  10,  p  2537-2544,  1989    11 

fig,  2  tab,  36  ref. 

Descriptors:  'Pollutant  identification,  *Fate  of  pol- 
lutants, 'Microbiological  studies,  'Microorga- 
nisms, 'Genetic  engineering,  Lakes,  Detection 
limits,  Pseudomonas,  Growth,  Enzymes. 

As  a  system  for  studying  the  fate  of  genetically 
engineered  microorganisms  in  the  environment,  re- 
combinant plasmids  encoding  a  xylE  marker  gene 
was  previously  constructed.  A  series  of  direct 
membrane  filter  methods  have  been  developed 
which  facilitate  the  detection  of  bacterial  cells 
harboring  the  xylE  gene,  its  product,  catechol  2,3- 
dioxygenase,  and  catechol  2,3-dioxygenase  enzyme 
activity  directly  from  water  samples.  These  meth- 
ods enable  detection  of  recombinant  populations  at 
concentrations  as  low  as  10000  to  100000  cells/ml 
of  lake  water.  Direct  detection  facilitates  ecologi- 
cal studies  of  a  range  of  bacterial  strains  containing 
the  marker  system  in  aquatic  environments.  The 
fate  of  a  recombinant  pseudomonad  population  in 
lake  water  was  assessed  by  a  combination  of 
colony-forming  ability,  direct  counts,  and  direct 
detection  of  the  xylE  gene  and  phenotypic  expres- 
sion of  its  product.  (Author's  abstract) 
W90-02786 


MICROBIAL  DEGRADATION  OF  SEVEN 
AMIDES  BY  SUSPENDED  BACTERIAL  POPU- 
LATIONS. 

Environmental  Protection  Agency,  Athens,  GA. 

Southeast  Environmental  Research  Lab. 

W.  C.  Steen,  and  T.  W.  Collette. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  10,  p  2545-2549,  1989.  4 

fig,  1  tab,  12  ref. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
•Microbiological  studies,  'Amides,  'Microbial 
degradation,  Ponds,  Rate  constants,  Niclosamide, 
Propachlor,  Regression  analysis. 

Microbial  transformation  rate  constants  were  de- 
termined for  seven  amides  in  natural  pond  water. 
A     second-order    mathematical     rate    expression 


served  as  the  model  for  describing  the  microbial 
transformation.  Also  investigated  was  the  relation- 
ship between  the  infrared  spectra  and  the  second- 
order  rate  constants  for  these  amides.  Second- 
order  rate  constants  (k2)  ranged  from  a  low  of  2.0 
x  10  to  the  minus  14th  power  to  a  high  of  1.1  x  10 
to  the  minus  9th  power  liters/organism/h  for  ni- 
closamide (2',5-dichloro-4'  -nitrosalicylanilide)  and 
propachlor  (2-chloro-N-isopropylacetanilide),  re- 
spectively. The  mechanism  of  degradation  (i.e., 
microbially  mediated  hydrolysis)  of  the  amides  was 
consistent  with  that  of  other  organic  chemicals 
previously  studied  in  a  variety  of  natural  waters. 
Preliminary  investigations  indicate  that  temporal 
variations  in  measured  second-order  rate  constants 
are  small.  A  simple  linear  regression  of  the  infrared 
carbonyl-stretching  frequency  with  log  k2  gave  a 
correlation  coefficient  (r  sq)  of  0.962.  (Author's 
abstract) 
W90-O2787 


ANAEROBIC  DECHLORINATION  OF  2  4- 
DICHLOROPHENOL  IN  FRESHWATER  SEDI- 
MENTS IN  THE  PRESENCE  OF  SULFATE. 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
G  W.  Kohring,  X.  Zhang,  and  J.  Wiegel. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  10,  p  2735-2737,  1989  3 
fig,  16  ref.  NSF  Grant  OCE-84-16384,  EPA  Grant 
CR  812638,  DOE  Grant  DE-FG  09-86  13614. 

Descriptors:  'Fate  of  pollutants,  'Toxic  wastes, 
'Microbial  degradation,  'Toxins,  'Bottom  sedi- 
ments, 'Polychlorinated  biphenyls,  Sulfates,  Ni- 
trates, Leaching,  Carbon. 

Some  toxic  compounds,  especially  polychlorinated 
aromatic  compounds,  are  slowly  degraded  in  pol- 
luted aerobic  zones  and,  therefore,  may  leach  into 
anaerobic  subsurface  environments.  If  not  degrad- 
ed there,  these  compounds  will  pollute  aquifers. 
Sulfate  and  nitrate  function  as  electron  acceptors  in 
the  anaerobic  environments;  the  addition  of  these 
anions  thus  has  the  potential  to  alter  the  carbon 
flow  and  the  interactions  among  members  of  the 
microbial  community.  In  the  presence  of  added 
sulfate,  2,4-dichlorophenol  and  4-chlorophenol 
were  transformed  stoichiometrically  to  4-chloro- 
phenol and  phenol,  respectively,  in  anaerobic 
freshwater  lake  sediments  between  18  and  40  de- 
grees C.  The  concomitantly  occurring  sulfate  re- 
duction reduced  the  initial  sulfate  concentration 
from  25  mM  to  about  6  to  8  mM  and  depressed 
methane  formation.  Because  no  organisms  which 
can  reductively  dechlorinate  2,4-dichlorophenol  or 
4-chlorophenol  have  been  isolated  in  pure  cultures, 
it  is  not  known  whether  the  dechlorinations  under 
methanogenic  and  sulfate-reducing  conditions  are 
catalyzed  by  the  same  organisms.  However,  the 
increased  transformation  rate  for  4-chlorophenol 
under  sulfate-reducing  conditions  after  adaptation 
under  methanogenic  conditions  indicates  that  the 
same  organism  could  be  catalyzing  the  dechlorina- 
tions under  both  conditions.  (White-Reimer-PTT) 
W90-02791 


ANALYSIS  OF  TRICHLOROETHYLENE 
MOVEMENT  IN  GROUNDWATER  AT  CASTLE 
Am  FORCE  BASE,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

L.  Avon,  and  J.  D.  Bredehoeft. 

Journal  of  Hydrology  JHYDA7,  Vol.  110,  No.  1/ 

2,  p  23-50,  Sep  1989.  19  fig,  3  tab,  21  ref. 

Descriptors:  'Organic  compounds,  'Trichloroeth- 
ylene,  'Groundwater  pollution,  'Path  of  pollut- 
ants, 'California,  Model  studies,  Solute  transport, 
Simulation  analysis,  Mass  balance. 

A  trichloroethylene  (TCE)  plume  has  been  identi- 
fied in  the  groundwater  under  a  U.S.  Air  Force 
Base  in  the  Central  Valley  of  California.  An  areal, 
two-dimensional  numerical  solute  transport  model 
indicates  that  the  movement  of  TCE  due  to  advec- 
tion,  dispersion,  and  linear  sorption  is  simulated 
over  a  25-year  historic  period.  The  model  is  used 
in  several  ways:  (1)  to  estimate  the  extent  of  the 
plume;  (2)  to  confirm  the  likely  sources  of  contami- 
nation as  suggested  by  a  soil  organic  vapor  survey 
of  the  site;  and  (3)  to  make  predictions  about  future 


no 
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movement  of  the  plume.  Despite  the  noisy  and 
incomplete  data  set,  the  model  reproduces  the  gen- 
eral trends  in  contamination  at  a  number  of  obser- 
vation wells.  The  analysis  indicates  that  soil  organ- 
ic vapor  monitoring  is  an  effective  tool  for  identi- 
fying contaminant  source  locations.  Leaky  sewer 
pipes  and  underground  tanks  are  the  indicated 
pathways  for  TCE  to  have  entered  the  groundwat- 
er system.  The  chemical  mass  balance  indicates 
that  a  total  of  about  100  gallons  of  TCE-a  relative- 
ly small  amount  of  organic  solvent-has  created  the 
observed  groundwater  plume.  (Author's  abstract) 
W9O-02797 


PREFERENTIAL  SOLUTE  TRANSPORT  IN 
LAYERED  HOMOGENEOUS  SANDS  AS  A 
CONSEQUENCE  OF  WETTING  FRONT  IN- 
ST ABDHTY. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 
W9O-O280O 


MARINE  OUTFALL  DESIGN-COMPUTER 
MODELS  FOR  INITIAL  DILUTION  IN  A  CUR- 
RENT. 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
J.  J.  Sharp,  and  E.  Moore. 

Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  86,  Pt.  1,  p  953-961,  Oct  1989.  1  fig, 
5  tab,  21  ref. 

Descriptors:  *Ocean  outfall,  'Wastewater  disposal, 
•Path  of  pollutants,  'Wastewater  outfall,  Mixing, 
Mathematical  studies,  On-site  tests,  Comparison 
studies. 

When  effluent  is  discharged  from  a  submerged 
marine  outfall  it  rises  to  the  surface  because  of 
buoyancy  and  is  diluted  with  sea  water  as  it  rises. 
Reasonably  accurate  means  of  predicting  dilution 
in  still  water  are  available  and  a  number  of  meth- 
ods have  been  proposed  for  estimating  dilution  of 
jets  discharged  into  moving  water.  The  predictions 
of  three  mathematical  models  (UOUTPLM, 
UDKHDEN,  and  UMERGE)  developed  by  the 
United  States  Environmental  Protection  Agency 
are  compared  with  field  data  collected  at  outfalls 
in  England.  In  each  of  the  three  models  the  tend- 
ency is  to  overpredict  the  amount  of  dilution  that 
will  occur.  The  discrepancies  arise  partly  because 
of  the  difficulties  of  sampling  the  most  concentrat- 
ed part  of  the  boil.  Problems  also  arise  because  of 
the  difficulties  of  measuring  current  structures  pre- 
cisely in  the  field,  and  financial  limitations  on  field 
work  often  preclude  detailed  information.  Some 
minor  errors  will  be  introduced  because  the  models 
deal  generally  with  discharge  parallel  to  the  cur- 
rent whereas  cross  currents  existed  at  the  outfalls 
studied  in  the  field.  The  discrepancies  between 
theory  and  measurement  should  be  of  particular 
concern  to  designers  who  must  be  aware  that  it  is 
not  possible  to  make  definite  predictions  of  moving 
water  dilution.  (White-Reimer-PTT) 
W9O-O2808 


OCCURRENCE  OF  DRUG-RESISTANT  BAC- 
TERIA IN  COMMUNAL  WELL  WATER 
AROUND  PORT  HARCOURT,  NIGERIA. 

D.  D.  Ibiebele,  and  T.  G.  Sokari. 

Epidemiology  and  Infection  EPINEU,  Vol.   103, 

No.  1,  p  193-202,  Aug  1989.  6  tab,  28  ref. 

Descriptors:  *Pathogenic  bacteria,  'Antibiotics, 
•Public  health,  'Nigeria,  Survival,  Resistance, 
Pseudomonas,  Klebsiella,  Staphylococcus,  Proteus, 
Enterococcus,  Aeromonas,  Escherichia  coli,  Chro- 
mobacterium,  Flavobacterium,  Serratia. 

A  total  of  108  raw  water  samples  was  collected 
from  36  wells  at  nine  shanty  settlements  around 
Port  Harcourt,  Nigeria,  over  a  period  of  7  months. 
Samples  were  analyzed  for  their  bacteriological 
quality.  Selected  bacterial  strains  isolated  from  the 
samples  were  tested  for  their  susceptibility  to  ten 
commonly  used  antibiotics.  The  organisms  isolated 
include  Pseudomonas  spp.,  Klebsiella  spp.,  Staphy- 
lococcus spp.,  Proteus  spp.,  Enterococcus  faecalis, 
Aeromonas  spp.,  Escherichia  coli,  Chromobacter- 


ium  spp.,  Flavobacterium  spp.,  and  Serratia  spp. 
Out  of  300  strains  tested  23  (6.9%)  were  suscepti- 
ble to  all  the  antibiotics,  277  (92.3%)  were  resistant 
to  at  least  one  antibiotic  and  232  (77.3%)  were 
resistant  to  two  or  more  antibiotics.  Such  levels  of 
resistance  would  be  attributable,  at  least  in  part,  to 
the  uncontrolled  use  of  antibiotics  and  the  practice 
of  self-medication  common  in  Nigeria.  While  the 
use  of  antibiotics  may  not  cause  bacteria  to  become 
resistant,  the  increasing  use  of  the  drugs  would 
provide  an  intense  selection  pressure  in  favor  of 
organisms  that  possess  genes  coding  for  drug  re- 
sistance. (Author's  abstract) 
W90-02816 


CHANGES  IN  THE  COMPOSITION  OF  RAIN- 
WATER UPON  PASSAGE  THROUGH  THE 
CANOPIES  OF  TREES  AND  OF  GROUND 
VEGETATION  IN  A  DUTCH  OAK-BIRCH 
FOREST. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
E.  J.  Velthorst,  and  N.  Van  Breemen. 
Plant  and  Soil  PLSOA2,  Vol.  119,  No.  1,  p  81-85, 
Sep  1989.  1  fig,  1  tab,  13  ref. 

Descriptors:  *Acid  rain,  *Path  of  pollutants, 
•Water  chemistry,  *Chemistry  of  precipitation, 
•Throughfall,  *Canopy,  *The  Netherlands,  For- 
ests, Nitrogen,  Sulfur,  Hydrogen  ion  concentra- 
tion, Phosphorus,  Assimilation,  Vegetation. 

The  composition  of  canopy  throughfall  water  in  an 
oak-birch  woodland,  heavily  affected  by  atmos- 
pheric deposition  of  N  and  S,  changed  markedly 
upon  contact  with  the  above-ground  parts  of  the 
ground  vegetation,  which  consisted  mainly  of 
bracken.  The  fluxes  of  nitrate  and  H(+)  decreased, 
simultaneously  with  an  increase  in  the  flux  of  bi- 
carbonate, indicative  of  above-ground  uptake  of 
nitrate  by  the  ground  vegetation.  This  above- 
ground  assimilation  takes  place  in  spite  of  abundant 
availability  of  inorganic  nitrogen  in  the  root  zone 
of  the  ground  vegetation.  Fluxes  of  phosphate 
were  somewhat  lower,  and  those  of  ammonium 
somewhat  higher  in  throughfall  of  the  ground 
vegetation  than  in  that  of  the  tree  layer.  Although 
those  differences  were  not  statistically  significant, 
they  do  suggest  assimilation  of  some  P  and  extra 
net  dry  deposition  of  atmospheric  ammonia  below 
the  tree  canopies.  (Author's  abstract) 
W90-02826 


FATE  OF  FENTHION  IN  SALT-MARSH  ENVI- 
RONMENTS: I.  FACTORS  AFFECTING 
BIOTIC  AND  ABIOTIC  DEGRADATION 
RATES  IN  WATER  AND  SEDIMENT. 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze  Environmental  Research   Lab. 
C.  R.  Cripe,  E.  J.  O'Neill,  M.  C.  Woods,  W.  T. 
Gilliam,  and  P.  H.  Pritchard. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  9,  p  747-758,  1989.  4  fig,  3 
tab,  41  ref.  EPA  Cooperative  Agreement  CR- 
809370;  Northrup  Services,  Inc.  Contract  68-03- 
2134;  and  Technology  Applications,  Inc.  Contract 
68-03-6265. 

Descriptors:  *Biodegradation,  *Fate  of  pollutants, 
•Sediments,  *Salt  marshes,  *Insecticides,  •Organo- 
phosphorous pesticides,  Mosquitoes,  Marsh  plants, 
Degradation,  Products. 

Fenthion  (Baytex),  an  organophosphate  insecti- 
cide, is  frequently  applied  to  salt-marsh  environ- 
ments to  control  mosquitoes.  Shake-flask  tests 
were  used  to  study  rates  of  abiotic  and  biotic 
degradation  of  fenthion  and  the  environmental  pa- 
rameters that  affect  these  rates.  Water  or  water- 
sediment  (500  mg  dry  weight/L)  slurries  from  salt 
marshes  located  along  the  Northwest  Florida  Gulf 
Coast  were  used.  Flasks  contained  200  micrograms 
fenthion/L,  and  degradation  rates  were  deter- 
mined by  following  decrease  of  fenthion  over  time. 
Hydrolysis  and  biodegradation  in  water  were  rela- 
tively insignificant  fate  processes.  The  presence  of 
nonsterile  sediment  resulted  in  a  rapid  exponential 
disappearance  of  fenthion  (half-life  >  or  =  3.8  d). 
Biodegradation  was  assumed  since  sterile  sediment 
systems  showed  a  much  slower  decrease  of  fenth- 
ion,   and    the    production    of   polar    compounds 
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(hexane-unextractable)  from  radiolabeled  fenthion 
was  greater  in  the  presence  of  sediment  than  steri- 
lized sediment.  The  effect  of  environmental  pH 
levels  (5.0-7.0)  on  degradation  was  insignificant. 
No  biotic  degradation  occurred  at  low  oxygen 
concentration.  An  8  degree  C  decrease  in  incuba- 
tion temperature  decreased  the  rate  of  sediment 
biodegradation  2.5-fold.  Light  caused  a  slight,  but 
significant,  increase  in  the  biotic  and  abiotic  degra- 
dation rates  of  fenthion  in  water.  A  two-fold  varia- 
tion in  degradation  was  noted  among  sediment 
samples  from  three  stations  within  one  field  site. 
Inclusion  of  whole  marsh  plants  or  plant  parts 
increased  the  disappearance  rate  of  fenthion  in  test 
systems.  (See  also  W90-02838)  (Author's  abstract) 
W90-02837 


FATE  OF  FENTHION  IN  SALT-MARSH  ENVI- 
RONMENTS: II.  TRANSPORT  AND  BIODE- 
GRADATION IN  MICROCOSMS. 

Technical  Resources,  Inc.,  Gulf  Breeze,  FL. 
E.  J.  O'Neill,  C.  R.  Cripe,  L.  H.  Mueller,  J.  P. 
Connolly,  and  P.  H.  Pritchard. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  9,  p  759-768,  1989.  6  fig,  3 
tab,   29   ref.   EPA   Cooperative   Agreement   CR- 
809370;  Northrop  Services,  Inc.,  Contract  68-03- 
2134;  and  Technology  Applications,  Inc.,  Contract 
68-03-6265. 

Descriptors:  *Biodegradation,  *Fate  of  pollutants, 
•Sediments,  *Salt  marshes,  *Insecticides,  *Organo- 
phosphorus  pesticides,  Growth  chambers,  Marsh 
plants,  Mathematical  models. 

The  fate  of  fenthion  was  examined  in  laboratory 
microcosms  to  describe  interaction  between  sedi- 
ment and  biodegradation  in  the  field.  A  mathemati- 
cal model  also  was  calibrated  to  calculate  distribu- 
tion of  fenthion  in  microcosms.  Intact  sediment 
cores,  with  and  without  a  salt-marsh  plant,  Juncus 
roemerianus  (black  needlerush),  were  placed  in 
microcosm  vessels  to  simulate  an  undisturbed  sedi- 
ment bed  of  a  salt  marsh  and  areas  containing 
Juncus.  In  a  formalin-sterilized  microcosm  without 
plants,  fenthion  disappeared  exponentially  from  the 
water  column  with  a  half-life  of  105.0  h.  Fenthion 
had  a  half-life  of  35.5  h  in  a  nonsterile  microcosm 
without  plants.  In  the  nonsterile  microcosm  with 
plants,  the  half-life  was  slightly  shorter,  33.2  h.  The 
sediment  was  fractionated  into  0.5  cm  layers. 
Fenthion  was  found  at  greater  sediment  depths  in 
nonsterile  systems  than  predicted  by  diffusion  and 
sorption  in  the  sterile  microcosm,  possibly  because 
of  bioturbation.  Distribution  of  fenthion  in  sedi- 
ment was  not  appreciably  different  between  micro- 
cosms with  and  without  plants.  Fenthion  appeared 
to  be  biodegraded  in  the  upper  (1  to  7  mm)  sedi- 
ment layers.  (See  also  W90-02837)  (Author's  ab- 
stract) 
W90-02838 


PHOTOLYSIS  OF  PICLORAM  IN  DILUTE 
AQUEOUS  SOLUTION. 

Dow   Chemical   Co.,   Midland,   MI.   Agricultural 

Products  Dept. 

K.  B.  Woodburn,  D.  D.  Fontaine,  E.  L.  Bjerke, 

and  G.  J.  Kallos. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  9,  p  769-775,  1989.  4  fig,  1 

tab,  1 1  ref. 

Descriptors:  *Fate  of  pollutants,  *Photolysis,  •Or- 
ganic acids,  *Herbicides,  *Aquatic  environment, 
Forest  hydrology,  Liquid  chromatography,  Gas 
chromatography,  Mass  spectrometry,  Carbon  ra- 
dioisotopes. 

Picloram  is  a  widely  used,  effective  herbicide  for 
control  of  woody  plants  and  broad-leaf  weeds  in 
pastures,  small  grains,  timberlands,  and  various 
rights-of-way.  Photolysis  is  a  major  route  of  degra- 
dation for  this  molecule  in  the  aquatic  environ- 
ment. The  photolysis  of  (2,6-C14)pyridine-labeled 
picloram  (4-amino-3,5,6-trichloro-2-pyridine  car- 
boxylic  acid)  was  studied  at  25  degrees  C  in  sterile, 
buffered  water  at  pH  7  and  in  a  natural  water 
sample  taken  from  a  forest  ecosystem.  The  first- 
order  half-life  for  picloram  photodegradation  was 
the  same  in  both  systems,  averaging  2.6  d  at  25 
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degrees  C  for  a  40  degree  N  latitude  location, 
midsummer  time  frame.  The  photolytic  decay  of 
picloram  in  solution  produced  two  major  photo- 
products.  Thermospray  liquid  chromatography- 
mass  spectrometry  (TSP/LC/MS)  and  gas  chro- 
matography/mass  spectrometry  (GC/MS)  in  the 
electron  impact  and  chemical  ionization  mode 
were  used  to  elucidate  the  structures  of  the  photol- 
ysis products.  The  two  major  C14-labeled  photo- 
products  were  conclusively  identified  through 
comparison  with  analytical  standards  as  oxamic 
acid  (C2H304N)  and  3-oxo-beta-alanine 
(C3H504N).  The  presence  of  these  compounds  as 
photoproducts  indicates  that  in  aqueous  solution 
picloram  undergoes  photolytic  dechlorination  and 
cleavage  of  the  puridine  ring  system.  The  exact 
mechanism  of  photolytic  decay  of  picloram  is  not 
currently  known.  (Author's  abstract) 
W90-02839 


OCTANOL/WATER  PARTITION  COEFFI- 
CIENTS AND  BIOCONCENTRATION  FAC- 
TORS OF  CHLORONITROBENZENES  IN 
RAINBOW  TROUT  (SALMO  GAIRDNERI). 

Bayfield  Inst.,  Burlington  (Ontario). 
A.  J.  Niimi,  H.  B.  Lee,  and  G.  P.  Kissoon. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  9,  p  817-823,  1989.  1  fig,  3 
tab,  28  ref. 

Descriptors:  *Structure-activity  relationships, 
*Path  of  pollutants,  'Biological  magnification, 
•Benzenes,  *Trout,  *Water  pollution  effects,  Or- 
ganic compounds,  Risk  assessment,  Correlation 
analysis. 

Bioconcentration  factor  (BCF)  has  been  correlated 
with  the  octanol/water  partition  coefficient  (K  sub 
ow)  of  a  chemical  to  predict  the  accumulation 
potential  of  organic  chemicals  by  fish.  Limited 
information  indicates  BCF  values  within  some 
chemical  groups  do  not  approach  those  predicted 
from  K  sub  ow  and  BCF  relationships  derived  for 
fish.  BCF  values  reported  for  aromatic  hydrocar- 
bons and  chlorinated  dioxins  are  lower  than  pre- 
dicted. The  relationship  between  K  sub  ow  and 
BCF  of  14  monochloro-  to  pentachloronitroben- 
zenes  were  examined  in  rainbow  trout  through 
waterborne  and  dietary  exposure  studies.  The  re- 
sults indicated  BCF  was  not  significantly  correlat- 
ed with  K  sub  ow  for  this  chemical  group.  The 
role  of  chemical  half-lives  and  chemical  absorption 
efficiencies  are  examined  as  factors  that  could  ex- 
plain why  the  BCF  of  some  chemical  groups  are 
lower  that  predicted.  The  probable  influence  of 
these  factors  on  BCF  values  does  not  diminish  the 
importance  of  its  relationship  with  K  sub  ow  as  a 
hazard  assessment  procedure.  (Author's  abstract) 
W90-02844 


HYDROLOGIC  ENVIRONMENTS  AND 
WATER  QUALITY  CHARACTERISTICS  AT 
FOUR  LANDFILLS  IN  MECKLENBURG 
COUNTY,  NORTH  CAROLINA,  1980-86. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

A.  P.  Cardinell,  C.  R.  Barnes,  W.  H.  Eddins,  and 
R.  W.  Coble. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4035, 
July  1989.  79p,  24  fig,  4  tab,  31  ref. 

Descriptors:  'Urban  hydrology,  'Groundwater 
pollution,  'Water  quality,  'Water  pollution 
sources,  'Path  of  pollutants,  'North  Carolina, 
•Landfills,  'Leachates,  Mecklenburg  County, 
Charlotte. 

The  U.S.  Geological  Survey  initiated  an  urban 
water-quality  study  in  1979  in  cooperation  with  the 
City  of  Charlotte  and  Mecklenburg  County,  North 
Carolina,  to  study  the  effects  of  solid  waste  dispos- 
al on  the  water  quality  in  Mecklenburg  County. 
Water  quality  samples  were  collected  at  53  moni- 
toring wells  and  20  surface-water  sites  at  four 
landfills  from  1980  to  1986.  Samples  were  analyzed 
to  determine  the  effects  of  each  landfill  on  ground- 
water and  surface  water  quality.  Increases  above 
background  concentration  in  inorganic  constitu- 
ents were  detected  in  groundwater  downgradient 


of  the  landfills,  and  the  increase  was  generally 
greatest  as  proximity  to  and  age  of  the  landfill  cells 
increased.  In  general,  the  increases  in  calcium, 
magnesium,  and  chloride  concentrations  were 
greater  relative  to  other  major  ions  in  downgra- 
dient wells,  with  manganese  concentrations  exhib- 
iting the  largest  relative  increase  in  concentrations 
between  upgradient  and  downgradient  wells  of  any 
constituent.  Differences  between  upgradient  and 
downgradient  concentrations  of  total  organic 
carbon  and  specific  organic  compounds  were  not 
as  apparent.  Chlorofluoromethanes  were  identified 
in  several  groundwater  samples  analyzed  for  vola- 
tile organic  compounds.  Landfills  affected  the 
water  quality  of  several  smaller  streams  but  did  not 
noticeably  affect  larger  ones.  Effects  on  water 
quality  were  greatest  at  the  oldest  landfill,  located 
on  Statesville  Road,  where  current  solid-waste 
management  practices  were  not  used,  and  waste  is 
in  cells  that  are  partly  below  the  water  table. 
(USGS) 
W90-02847 


ANALYTICAL  SOLUTIONS  FOR  ONE-,  TWO-, 
AND  THREE-DIMENSIONAL  SOLUTE 
TRANSPORT  IN  GROUND-WATER  SYSTEMS 
WITH  UNIFORM  FLOW. 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

E.  J.  Wexler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-56,  1989.  250p,  21  fig,  10  tab, 
31  ref. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
'Computer  programs,  'Groundwater  movement, 
Groundwater  pollution,  Differential  equations,  Ad- 
sorption, Conservative  solute  transport. 

Analytical  solutions  to  the  advective-dispersive 
solute  transport  equation  are  useful  in  predicting 
the  fate  of  solutes  in  groundwater.  Analytical  solu- 
tions compiled  from  available  literature  or  derived 
by  the  author  are  presented  in  this  report  for  a 
variety  of  boundary  condition  types  and  solute- 
source  configuration  in  one-,  two-,  and  three-di- 
mensional systems  with  uniform  groundwater 
flow.  A  set  of  user-oriented  computer  programs 
was  created  to  evaluate  these  solutions  and  to 
display  the  results  in  tabular  and  computer-graph- 
ics format.  These  programs  incorporate  many  fea- 
tures that  enhance  their  accuracy,  ease  of  use,  and 
versatility.  Documentation  for  the  programs  de- 
scribes their  operation  and  required  input  data,  and 
presents  the  results  of  sample  problems.  Deriva- 
tions of  select  solutions,  source  codes  for  the  com- 
puter programs,  and  samples  of  program  input  and 
output  also  are  described.  (USGS) 
W90-02855 


SELECTED  HYDROLOGIC  DATA  FOR  FOUN- 
DATION CREEK  AND  MONUMENT  CREEK 
BASINS,  EAST-CENTRAL  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02857 


STABILITY  OF  NITRATE-ION  IN  SIMULAT- 
ED DEPOSITION  SAMPLES  USED  FOR 
QUALITY-ASSURANCE  ACTIVITIES  BY  THE 
U.S.  GEOLOGICAL  SURVEY. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02858 


CHLORINATED  ORGANIC  COMPOUNDS  IN 
GROUNDWATER  AT  ROOSEVELT  FIELD, 
NASSAU  COUNTY,  LONG  ISLAND,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  A.  V.  Eckhardt,  and  K.  A.  Pearsall. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations    Report    86-4333, 
1989.  62p,  11  fig,  8  tab,  38  ref. 


Descriptors:  'Long  Island,  *New  York,  'Geohy- 
drology,  'Groundwater  pollution,  'Organic  v>\- 
vents,  Geology,  Hydrology,  Groundwater,  Water 
quality,  Groundwater  movement,  Pumpage,  Artifi- 
cial recharge,  Recharge  basins 

Trichloroethylene  (TCE),  1,2-dichloroethylene 
(DCE),  and  tetrachloroethylene  (PCEj  have  been 
detected  in  water  from  five  public-supply  wells 
and  six  cooling-water  wells  that  tap  the  Magothy 
aquifer  at  Roosevelt  Field,  a  200-acre  area  that  is 
now  a  large  shopping  mall  and  office-building 
complex.  The  cooling  water  is  discharged  after  use 
to  the  water  table  (upper  glacial)  aquifer  through  a 
nearby  recharge  basin  and  a  subsurface  drain  field. 
Three  plumes  of  TCE  in  groundwater  have  been 
delineated-the  source  plume,  which  has  penetrated 
both  aquifers,  and  two  more  recent  plumes  emanat- 
ing from  the  two  discharge  sites  in  the  water-table 
aquifer.  Concentrations  of  inorganic  constituents  in 
the  three  plumes  are  the  same  as  those  in  ambient 
water  in  the  area.  The  two  secondary  plumes  dis- 
charged cooling  water  extended  at  least  1,000  ft 
south-southeastward  in  the  direction  of  regional 
groundwater  flow.  Pumping  at  wells  screened  in 
the  middle  and  basal  sections  of  the  Magothy 
aquifers,  where  clay  layers  are  absent  and  sandy 
zones  provide  good  vertical  hydraulic  connection 
within  the  aquifer  system,  has  increased  the  rate  of 
downward  contaminant  advection.  The  transient 
increases  in  downward  movement  are  cumulative 
over  time  and  have  brought  TCE  to  the  bottom  of 
the  Magothy  aquifer,  500  ft  below  land  surface. 
(USGS) 
W90-02859 


RELATION  BETWEEN  LAND  USE  AND 
GROUND-WATER  QUALITY  IN  THE  UPPER 
GLACIAL  AQUIFER  IN  NASSAU  AND  SUF- 
FOLK COUNTIES,  LONG  ISLAND,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-02861 


NATURAL    GROUND-WATER    QUALITY    IN 

MICHIGAN:  1974-87. 

Geological  Survey^  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-02864 


SUPERFUND  RECORD  OF  DECISION: 
ODESSA  CHROMIUM  II,  TX. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02917 


SUPERFUND  RECORD  OF  DECISION:  CEN- 
TRAL CITY/CLEAR  CREEK,  CO. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02918 


CHEMICAL  FATE  OF  BRASS  DUST  IN 
WATERS  OF  VARYING  HARDNESS  LEVELS. 

Chemical  Research  and  Development  Center,  Ab- 
erdeen Proving  Ground,  MD. 
W.  T.  Muse. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A199  598. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CRDEC-TR-88131,  August  1988.  28p, 
8  fig,  3  tab,   11  ref.  CRDEC  Project  1L162622. 

Descriptors:  'Path  of  pollutants,  'Brass,  'Fate  of 
pollutants,  'Hardness,  'Water  pollution  effects, 
Chemical  reactions,  Solubility,  Aquatic  environ- 
ment, Copper,  Zinc,  Toxicity. 

The  chemical  fate  of  brass  dust  was  examined  at 
four  levels  of  water  hardness  ranging  from  very 
soft  to  very  hard  water.  The  brass  dust  was  added 
at  a  concentration  of  10  mg  to  two  sets  of  test 
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water  at  each  hardness  level.  In  the  first  set,  the 
brass  was  applied  on  the  water  surface;  in  the 
second  set,  the  brass  was  mixed  into  the  water  by 
sonication.  Atomic  absorption  analysis,  conducted 
over  21  days,  to  determine  the  rate  of  brass  break- 
down into  soluble  copper  (Cu)  and  zinc  (Zn), 
disclosed  that  the  greatest  dissociation  occurred  in 
the  very  soft  water.  The  percentage  of  soluble 
metal  dissociated  from  the  brass  at  other  hardness 
levels  was  comparable,  ranging  from  5  to  1 1  %  Cu 
and  6  to  8%  for  Zn.  The  effects  of  mixing  the  brass 
into  the  water  accelerated  the  initial  release  of 
soluble  Cu  and  Zn  and  increased  the  dissociation 
of  Zn.  Any  associated  toxicity  of  the  brass  to 
aquatic  organisms  would  probably  occur  soon  after 
the  brass  entered  the  aqueous  environment.  (Au- 
thor's abstract) 
W9O-02925 


INVESTIGATION  OF  TRACE  METALS  IN  THE 
AQUEOUS  ENVIRONMENT. 

Texas  Southern  Univ.,  Houston. 
B.  Wilson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-014030. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/CH/10255--T1,  May  10,  1988. 
28p,  3  fig,  9  tab,  8  ref.  DOE  Contract  DE-FG02- 
86CH 10255. 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
sources,  'Trace  metals,  'Electric  powerplants, 
Coal  wastes,  Soil  contamination,  Lead,  Uranium, 
Radioisotopes,  Barium,  Cadmium,  Copper,  Cobalt, 
Chromium,  Iron,  Mercury,  Manganese,  Molybde- 
num, Titanium,  Vanadium,  Zinc,  Phosphorus,  Fly 
ash,  Lake  sediments,  Sediments. 

The  two  major  sources  of  trace  contaminants  to 
the  local  environment  from  the  combustion  and 
utilization  of  coal  by  the  electric  utility  industry 
are  stack  gases  and  fine  metallic  aerosols  not  re- 
moved by  pollution  control  equipment  and  the  ash 
residues  of  the  combustion  process.  The  primary 
purpose  of  this  project  was  to  examine  trace  metals 
and  radionuclides  contents  in  aqueous  (water 
column  and  interstitial  water  of  the  bottom  sedi- 
ments) and  soil  samples  near  a  local  coal-fired 
powerplant.  In  addition  to  trace  elements  released 
from  coal-fired  powerplants,  there  is  additional 
release  of  natural  radionuclides  upon  the  combus- 
tion of  coal.  Anthropogenic  sources  contribute 
6.5%  of  the  total  210-Po  atmospheric  flux.  From 
the  continental  U.S.,  fossil  fuel  burning  makes  up 
14%  of  these  anthropogenic  sources  of  1%  of  the 
total  210-Po  input.  One  can  determine  a  maximum 
concentration  of  210-Po  indirectly  from  the  210-Pb 
content  in  the  coal,  since  210-Pb  is  the  grandparent 
of  210-Po  in  the  238-U  decay  series.  The  main 
objectives  were  the  following:  (1)  to  investigate 
the  trace  metals  which  are  found  in  the  aqueous 
environment:  Ba,  Cd,  Co,  Cr,  Cu,  Fe,  Hg,  Mn,  Mo, 
Fb,  Ti,  V,  and  Zn;  and  (2)  to  study  the  natural 
radionuclides:  40-K,  210-Pb,  228-Th,  228-Ra,  235- 
U,  and  238-U  which  may  be  released  in  the  fly  ash 
of  coal-fired  powerplants  or  as  nuclear  test  weapon 
waste  products.  In  all  the  samples,  concentrations 
of  gamma  energies  338  KeV  (228-Ac  daughter 
product  of  232-Th)  and  609  keV  (214-Bi  daughter 
product  of  238-U)  were  less  than  the  lower  limits 
of  detection.  All  other  prominant  peaks  due  to 
daughter  products  of  238-U  and  232-Th  were  de- 
tected. In  three  lake  sediment  sampled,  very  small 
concentrations  of  137-Cs  were  found  and  at  depths 
of  only  0-12  cm  from  the  surface.  These  results 
clearly  indicate,  that  137-Cs  is  being  settled  recent- 
ly in  the  sediment  which  could  be  the  result  of 
nuclear  test  weapons.  The  rest  of  the  results  show 
that  the  concentrations  of  40-K  and  daughter  prod- 
ucts of  238-U  and  232-Th  are  slightly  higher  when 
close  to  the  surface  which  probably  is  due  to  new 
releases  of  nuclides  from  the  powerplant.  (Lantz- 
PTT) 
W90-02929 


EVALUATING    IMPACTS    OF    POLLUTANTS 
FROM  THE  ATMOSPHERE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
D.  F.  Grigal,  and  R.  S.  Turner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-014550. 


Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8803 128-1,  (1988).  26p,  102 
ref.  EPA  Interagency  Agreement  DW  8993 1594- 
01-3   and   DOE   Contract   DE-AC05-84OR21400. 

Descriptors:  *Water  pollution  sources,  *Soil  con- 
tamination, *Acid  rain  effects,  *Air  pollution  ef- 
fects, Aluminum,  Hydrogen  ion  concentration, 
Sulfates,  Lead,  Mercury,  Mathematical  models, 
Chemical  analysis,  Mathematical  models. 

As  a  result  of  industrialization,  concentrations  of 
many  compounds  have  increased  in  the  atmos- 
phere. Deposition  of  some  of  these  compounds 
from  the  atmosphere  to  soil  has  been  hypothesized 
to  alter  soil  properties.  Those  alterations  may  ad- 
versely affect  plant  growth  and  create  conditions 
for  movement  of  toxic  materials  from  terrestrial  to 
aquatic  ecosystems.  Acidic  deposition,  in  both  wet 
and  dry  forms,  can  displace  and  hence  remove 
nutrient  cations  from  the  rooting  zone.  Associated 
declines  in  pH  can  increase  the  solubility  of  toxic 
metals  such  as  Al.  In  acid  soils,  increasing 
S04(2  +  )  concentrations  in  soil  solution  from  at- 
mospheric deposition  can  also  mobilize  Al.  Atmos- 
pheric deposition  can  also  increase  the  concentra- 
tion of  other  toxic  metals,  such  as  Pb  and  Hg,  in 
soil.  Assessment  of  the  impacts  of  deposition  on 
soil  may  depend  on  before-and-after  sampling, 
whereby  results  of  recent  analyses  are  compared  to 
results  either  from  older  reports  or  from  reanalysis 
of  archived  samples.  Assessment  of  impacts  can 
also  be  made  by  field  measurements  of  soil  solution 
chemistry  or  by  measurements  of  changes  in  soil 
chemical  properties.  Mathematical  models  have 
been  developed  to  predict  the  chemistry  of  soil 
solution  or  the  chemistry  of  soil  with  varying 
levels  of  deposition  over  time.  These  models  re- 
quire greater  precision  in  the  measurement  of  some 
parameters  that  are  routinely  used  to  characterize 
soils,  and  they  often  require  additional  parameters 
that  are  not  routinely  measured.  Examples  of  some 
of  these  parameters  are  S04(2  +  )  adsorption  isoth- 
erms, unbuffered  exchange  acidity,  and  weathering 
rates.  Because  of  the  high  cost  associated  with  the 
characterization  of  soils,  decisions  about  sampling 
procedures  are  difficult.  A  rigorous  statistical  ap- 
proach often  leads  to  under-representation  or  even 
lack  of  representation  of  many  minor  soil  units. 
Because  of  their  spatial  relationships  on  the  land- 
scape, these  units  may  be  very  important  in  affect- 
ing the  movement  of  materials  to  aquatic  systems. 
The  alternative  sampling  approach,  based  on  field 
experience  and  judgment,  leads  to  difficulties  in 
extrapolation  because  of  its  subjectivity  and  to 
problems  in  convincing  naive  users  of  its  worth. 
(Lantz-PTT) 
W90-02934 


TRACE  METAL  STUDY  OF  AQUEOUS  SEDI- 
MENTS SURROUNDING  A  COAL-FIRED 
ELECTRIC  GENERATING  FACILITY. 

Texas  Southern  Univ.,  Houston.  Dept.  of  Chemis- 
try. 

B.  L.  Wilson,  and  D.  L.  Mitchell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-014918. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-870436--2,  (1987).  Presented  at 
the  14th  Annual  National  Conference  of  the  Na- 
tional Organization  for  the  Professional  Advance- 
ment of  Black  Chemists  and  Chemical  Engineers, 
April  13-18,  1981,  Hotel  Meridien,  San  Francisco, 
California. 

Descriptors:  *Water  pollution  sources,  *Trace 
metals,  *Coal  wastes,  'Electric  powerplants,  *Path 
of  pollutants,  *Air  pollution,  Fly  ash,  Sediment 
contamination,  Carcinogens,  Mercury,  Lead,,  Va- 
nadium, Zinc,  Heavy  metals. 

There  are  approximately  1300  coal-fired  facilities 
that  generate  >  55%  of  the  nation's  electricity. 
State-of-the-art  technology  removes  99%  of  the 
particulates  in  coal  and  97%  of  the  S02.  That  kind 
of  efficiency  appears  to  be  more  than  adequate 
until  one  realizes  that  the  coal  consumption  of 
some  power  generating  facilities  may  exceed 
15,000  tons/day.  The  potential  anthropogenic  ef- 
fects of  a  daily  release  of  pollutants  to  the  environ- 
ment via  stack  gases,  fine  metallic  aerosols  (which 
elude  modern  pollution  control  equipment),  and  fly 
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ash,  then  becomes  obvious.  The  aqueous  sediments 
of  several  lakes  surrounding  a  coal-fired  electric 
generating  facility  in  southwest  Houston  were  ana- 
lyzed for  trace  metals  by  atomic  absorption  spec- 
troscopy. Twenty  to  twenty-five  centimeter  cores 
were  treated  and  analyzed  for  carbon  content, 
sediment  size,  and  trace  metal  concentration.  A 
higher  concentration  was  present  in  the  top  por- 
tion of  some  cores,  which  suggests  that  there  may 
have  been  some  contribution  to  the  aqueous  sedi- 
ment due  to  the  recent  industrialization  of  south- 
west Houston.  The  elements  of  concern  in  this 
study  are  some  that  are  known  to  have  a  carcino- 
genic and/or  mutagenic  effect  on  man,  such  as  Hg, 
Pb,  V,  and  Zn.  Furthermore,  the  significance  of 
this  study  is  immeasurable  in  that  it  establishes 
background  data  that  is  critical  in  substantiating 
any  claims  of  future  additions  and  in  preventing 
any  potential  health  hazards  in  lake  and  stream 
eutrophication.  (Author's  abstract) 
W90-02935 


RCRA  (RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT)  FACILITY  INVESTIGATION 
(RFI)  GUIDANCE.  VOLUME  3:  AIR  AND  SUR- 
FACE WATER  RELEASES. 

NUS  Corp.,  Gaithersburg,  MD. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 128573. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA-530/SW-87-001C,  July  1987. 
215p,  9  fig,  23  tab,  79  ref,  append.  EPA  Contracts 
68-01-7310  and  68-01-6871. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *Water  pollution  control,  *Air  pollution, 
*Hazardous  wastes,  'Resource  Conservation  and 
Recovery  Act,  'Management  planning,  'Super- 
fund,  'Surface  water,  Water  pollution,  Field  tests. 

The  objective  of  an  investigation  of  a  release  to  air 
is  to  characterize  the  nature,  extent,  and  rate  of 
migration  of  the  release  of  hazardous  waste  or 
constituents  to  that  medium.  This  is  done  by  char- 
acterizing long-term  ambient  air  concentration  as- 
sociated with  unit  releases  of  hazardous  wastes  or 
constituents  to  air.  The  first  section  of  the  report 
provides:  a  recommended  strategy  for  characteriz- 
ing releases  to  air,  which  includes  characterization 
of  the  source  and  the  environmental  setting  of  the 
release,  and  conducting  a  monitoring  and/or  mod- 
eling program  which  will  characterize  the  release 
itself;  recommendations  for  data  organization  and 
presentation;  field  methods  which  may  be  used  in 
the  investigation;  and  a  checklist  of  information 
that  may  be  needed  for  release  characterization. 
The  second  part  investigates  a  release  to  surface 
water,  and  characterizes  the  nature,  extent,  and 
rate  of  migration  of  the  release  to  this  medium. 
This  section  provides  the  following:  an  overall 
strategy  for  characterizing  releases  to  the  surface 
water  system  (e.g.,  water  column,  bottom  sedi- 
ments, and  biota),  which  includes  characterization 
of  the  source  and  the  environmental  setting  of  the 
release,  and  conducting  a  monitoring  program  that 
will  characterize  the  release;  a  discussion  of  waste 
and  unit  source  characteristics  and  operative  re- 
lease mechanisms;  a  strategy  for  the  design  and 
conduct  of  monitoring  programs  considering  spe- 
cific requirements  of  different  wastes,  release  char- 
acteristics, and  receiving  water  bodies;  recommen- 
dations for  data  organization  and  presentation;  ap- 
propriate field  and  other  methods  that  may  be  used 
in  the  investigation;  and  a  checklist  of  information 
that  may  be  needed  for  release  characterization. 
(Lantz-PTT) 
W90-02936 


DEVELOPMENT,  TESTING,  AND  VERIFICA- 
TION OF  AN  OIL  SPILL  SURF-ZONE  MASS- 
TRANSPORT  MODEL. 

Coastal  Science  and  Engineering,  Inc.,  Columbia, 
SC. 

M.  Reed,  T.  W.  Kana,  and  E.  R.  Gundlach. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 118616. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Report  No.  OCS/MMS-88/0032,  June  1988.  298p, 
49  fig,  31  tab,  110  ref,  2  append.  Contract  DI-14- 
12-0001-30130. 
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Descriptors:  *Oil  spills,  *Path  of  pollutants, 
♦Model  studies,  Surf,  Fate  of  pollutants,  Alaska, 
Computer  models,  Simulation  analysis,  Shores,  Oil 
pollution,  Viscosity,  Mathematical  models. 

Phase  II  of  a  multi-year  project  to  develop  and  test 
a  probabilistic  coastal  zone  oil  spill  (COZOIL) 
model  for  use  by  the  Minerals  Management  Serv- 
ice is  described.  The  report  is  divided  into  sections 
covering  description  of  model  algorithms,  descrip- 
tion and  results  of  field  surveys  at  a  test  site  along 
Bristol  Bay  Alaska,  flexibility  of  the  model  to 
implement  various  input  data  and  user  options, 
results  of  model  tests  for  waves  in  the  field  study 
area,  and  results  of  model  tests  using  prototype 
data  from  the  Amoco  Cadiz  oil  spill.  The  purpose 
of  the  project  was  to  develop  a  generic,  computer- 
based  model  for  the  simulation  of  oil  spills  entering 
the  surf  zone,  impacting  a  shoreline,  and  trans- 
forming through  time  as  a  result  of  physical  and 
chemical  processes.  COZOIL,  therefore,  builds  on 
previous  oil  spill  trajectory  and  fates  models  which 
typically  end  with  contact  at  the  coastline.  The 
present  model  includes  explicit  representations  of 
as  many  known,  active  processes  as  possible,  parti- 
tioning oil  quantities  among  air,  water  surface, 
water  column  and  the  substrate/groundwater  sys- 
tems in  or  near  the  surf  zone.  The  model  outputs 
include  boiling-point-cut  information,  overall  mass 
balance,  and  line  plots  showing  the  location  of 
surface  and  alongshore  oil  distribution.  Stochastic 
oil-distribution  estimates  are  produced  by  combin- 
ing the  results  of  multiple  simulations  using  a  statis- 
tical analysis  processor  at  the  end  of  a  test. 
COZOIL  was  tested  against  prototype  data  for 
wave  predictions  using  the  Bristol  Bay  field  data 
(Port  Heiden)  obtained  by  the  study  team  in 
August-September  1987.  Results  indicate  the 
model  produces  realistic  approximations  of  wave 
height,  wave  period,  and  approach  angle  from  a 
local  or  offshore  wind  field.  The  detailed,  mesos- 
cale  test  case  generally  overestimated  the  quantity 
of  oil  onshore,  but  produced  the  general  variance 
and  distribution  of  oil.  The  macroscale  test  cases 
provided  less  resolution  because  of  grid  cell  size, 
but  reproduced  the  overall  distribution  of  offshore 
and  onshore  oil  quite  well.  (Lantz-PTT) 
W90-02937 


VECTORIZED  PROGRAMMING  ISSUES  FOR 
FE  MODELS. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl   fuer   Wasserbau  und  Wasserwirtschaft 

und  Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02982 


PARAMETER  IDENTIFICATION  AND  UN- 
CERTAINTY ANALYSIS  FOR  VARIABLY 
SATURATED  FLOW. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-02983 


MODELING  OF  HIGHLY  ADVECTIVE  FLOW 
PROBLEMS. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Mathematical 

Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-02984 


ALTERNATING  DIRECTION  GALERKIN 
METHOD  COMBINED  WITH  CHARACTERIS- 
TIC TECHNIQUE  FOR  MODELLING  OF 
SATURATED-UNSATURATED  SOLUTE 

TRANSPORT. 

Fuzhou  Univ.  (China).  Dept.  of  Geology  and 
Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-O2996 


NUMERICAL  SIMULATION  OF  DIFFUSION 
RATE  OF  CRUDE  OIL  PARTICLES  INTO 
WAVE  PASSES  WATER  REGIME. 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harc«urt  (Nigeria).  Dept.  of  Chemical  and 
Petrochemical  Engineering. 


M.  F.  N.  Abowei. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  141-146,  1  fig,  3  tab,  6 
ref. 

Descriptors:  *Path  of  pollutants,  'Model  studies, 
'Nigeria,  'Oil  spills,  'Diffusion,  'Numerical  analy- 
sis, *Wind  waves,  Mathematical  models,  Simula- 
tion, Computer  programs,  Oil,  Prediction,  Fate  of 
pollutants. 

The  mechanism  of  dispersion  of  organic  com- 
pounds in  water  has  been  investigated  by  various 
authors.  But  there  were  no  realistic  mathematical 
models  that  correlate  the  physical  properties  of  oil, 
wave  dimensions,  and  diffusion  coefficient.  Numer- 
ical models  were  developed  to  simulate  the  diffu- 
sion rate  of  crude  oil  particles  in  a  laboratory 
wind/wave  tank.  The  models  were  used  to  corre- 
late the  diffusion  rate  as  a  function  of  the  physical 
properties  of  the  crude  oil  sample,  wave  dimen- 
sions, and  diffusion  coefficient.  Input  data  for  the 
models  were  obtained  from  studies  with  a  laborato- 
ry wind-wave  tank  using  samples  of  Nigerian 
crude  oil  (Aran,  Adibawa,  Apara,  Obigbo).  The 
models  were  simulated  with  a  Hewlett-Packard 
HP-85  computer  and  it  was  shown  that  the  diffu- 
sion rate  was  influenced  mainly  by  the  crude  oil 
density  and  wave  phase  differences.  The  models 
are  useful  in  predicting  the  extent  of  crude  oil 
diffusion  as  a  result  of  oil  spillage.  (See  also  W90- 
02980)  (Author's  abstract) 
W90-03OO0 


DECOUPLED  APPROACH  TO  THE  SEMULA- 
TION  OF  FLOW  AND  TRANSPORT  OF  NON- 
AQUEOUS ORGANIC  PHASE  CONTAMI- 
NANTS THROUGH  POROUS  MEDIA. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

H.  W.  Reeves,  and  L.  M.  Abriola. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  147-152,  11  ref.  NSF 
Grant  ECE-845 1469. 

Descriptors:  *Path  of  pollutants,  'Porous  media, 
'Soil  contamination,  'Groundwater  movement, 
'Model  studies,  'Groundwater  pollution,  Simula- 
tion, Solute  transport,  Oil,  Propane,  Infiltration, 
Chemical  equations,  Mathematical  models,  Numer- 
ical analysis,  Organic  compounds. 

A  decoupled  approach  to  the  simulation  of  simulta- 
neous flow  and  transport  in  porous  media  is  pre- 
sented. A  sample  problem  illustrates  the  applica- 
tion of  this  technique  to  the  case  of  an  infiltrating 
contaminant.  In  this  problem,  an  organic  mixture 
consisting  of  a  heavy  oil  and  propane  infiltrate  a 
soil  column  with  a  residual  water  content.  The 
partitioning  of  propane  between  the  phases  is  de- 
scribed by  a  saturation-dependent  equation  with 
constant  molar  partition  coefficients.  Using  the  de- 
coupled approach,  additional  species  may  be  con- 
sidered by  increasing  the  number  of  transport 
equations.  The  flow  equations  are  not  changed. 
The  chemical  expressions  that  define  the  relation- 
ships between  mass  fractions  in  each  phase  appear 
only  in  the  transport  equations.  This  formulation  of 
the  mass  balance  equations  allows  these  expres- 
sions to  be  changed  conveniently  without  major 
revision  to  the  rest  of  the  numerical  model.  The 
increased  flexibility  makes  the  decoupled  technique 
desirable  and  the  smaller  matrix  equations  resulting 
from  this  formulation  lead  to  a  more  efficient  nu- 
merical model.  (See  also  W90-02980)  (Rochester- 
PTT) 
W9O-O3O01 


TRANSITION  POTENTIALS  DEFINING  THE 
FLOW  BOUNDARIES  IN  MULTIPHASE 
POROUS  MEDIA  FLOW. 

SIMULTEC  AG.,  Zurich  (Switzerland) 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03002 


ENHANCED  PERCOLATION  MODEL  FOR 
THE  CAPILLARY  PRESSURE-SATURATION 
RELATION. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   2G. 

W90-03003 


SOLVING  STOCHASTIC  GROUNDWATER 
PROBLEMS  USING  SENSITIVITY  THEORY 
AND  HERMITE  INTERPOLATING  POLYNO- 
MIALS. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03005 


COMPARISON  OF  NUMERICAL  SOLUTION 
TECHNIQUES  FOR  THE  STOCHASTIC  ANAL- 
YSIS OF  NONSTATIONARY,  TRANSIENT, 
SUBSURFACE  MASS  TRANSPORT. 
Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03007 


MODELLING  OF  SEA   WATER   EXTRUSION 
OF  LAYERED  COASTAL  AQUIFER. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03009 


COMPARISON  OF  COUPLED  FRESHWATER- 
SALTWATER  SHARP-EMTERFACE  AND  CON- 
VECTTVE-DISPERSIVE  MODELS  OF  SALT- 
WATER INTRUSION  TN  A  LAYERED  AQUI- 
FER SYSTEM. 

Geological  Survey,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03010 


CAN  THE  SHARP  EVTERFACE  SALT-WATER 
MODEL  CAPTURE  TRANSDINT  BEHAVIOR. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03011 


COMPUTATIONAL  METHODS  EN  WATER 
RESOURCES,  VOL.2:  NUMERICAL  METHODS 
FOR  TRANSPORT  AND  HYDROLOGIC  PROC- 
ESSES. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-03036 


STABILITY  ANALYSIS  OF  DISCRETE  AP- 
PROXIMATIONS OF  THE  ADVECTION-DIF- 
FUSION  EQUATION  THROUGH  THE  USE  OF 
AN  ORDINARY  DIFFERENTIAL  EQUATION 
ANALOGY. 

Mexican  Inst,  of  Water  Technology,  Jiutepec. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03037 


FINITE  ELEMENT  TECHNIQUES  FOR  CON- 
VECTIVE-DISPERSIVE  TRANSPORT  IN 
POROUS  MEDIA. 

Wyoming  Univ.,  Laramie.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03041 


3-D  FINITE  ELEMENT  TRANSPORT  MODELS 
BV  UPWIND  PRECONDITIONED  CONJU- 
GATE GRADIENTS. 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
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G.  Pini,  G.  Gambolati,  and  G.  Galeati. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.   1988.  p 
35-43,  7  fig,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Mathematical 
studies,  'Solute  transport,  'Groundwater  move- 
ment, 'Dispersion,  'Convection,  'Mathematical 
equations,  Galerkin  method,  Groundwater  pollu- 
tion, Comparison  studies,  Mathematical  models, 
Test  functions,  Performance  evaluation,  Numerical 
analysis. 

Numerical  solutions  to  the  dispersion-convection 
equation  in  subsurface  systems  have  relied  exten- 
sively on  the  Galerkin  approach  mainly  because  of 
its  high  versatility  in  handling  irregular  geometries. 
However,  in  convection-dominated  problems  this 
approach  leads  to  (1)  unstable  solutions  with  oscil- 
lating behavior  and  (2)  artificial  dispersion,  which 
yields  the  smearing  of  the  simulated  contaminant 
plume.  A  class  of  iterative  solvers  based  on  the 
preconditioned  conjugate  gradients,  and  which 
proved  quite  robust  and  efficient  in  two-dimension- 
al dispersion-convection  models,  is  extended  to 
three-dimensional  problems.  The  performance  of 
the  ORTHOMIN(k),  the  Generalized  Conjugate 
Residual  GCR(K),  and  the  Minimum  Residual 
(MR),  the  convergence  of  which  is  conveniently 
accelerated  by  appropriate  preconditioned  matri- 
ces, were  implemented  and  analyzed.  New  asym- 
metric test  functions  designed  especially  for  tetra- 
hedral  elements  were  developed  for  the  three- 
dimensional  meshes  generated  automatically  from 
a  two-dimensional  triangular  mesh.  The  conver- 
gence of  the  upwind  preconditioned  solvers  is 
quite  good  and  a  solution  can  be  obtained  when  a 
failure  to  converge  occurs  with  the  standard  Ga- 
lerkin approach.  The  ORTHOMIN(k),  GCR(k), 
and  MR  schemes  allow  for  the  easy  treatment  of  a 
large  number  of  nodes,  i.e.,  for  an  effective  limita- 
tion of  the  numerical  dispersion  by  control  of  the 
magnitude  of  the  Peclet  and  Courant  numbers. 
(See  also  W9O-03036)  (Rochester-PTT) 
W9O-03042 


STRUCTURE  OF  MASS-RESPONSE  FUNC- 
TIONS OF  DISSOLVED  SPECIES  IN  HYDRO- 
LOGIC  TRANSPORT  VOLUMES. 

Trento  Univ.  (Italy).  Dept.  of  Engineering. 

A.  Rinaldo,  A.  Bellin,  and  A.  Marani. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

45-50,  3  fig,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Mathematical 
studies,  'Japan,  'Solute  transport,  'Stochastic 
models,  'Groundwater  movement,  Runoff,  Soil 
water,  Mass-response  functions,  Ai  River  Basin, 
Numerical  analysis,  Mathematical  models,  Ni- 
trates, Mathematical  equations. 

Field  solute  transport  of  reactive  solute  species  is 
investigated  through  a  class  of  stochastic  models, 
termed  mass-response  functions  (MRFs),  which 
constitute  a  new  and  interesting  way  of  solving 
large-scale  transport  problems.  A  brief  description 
of  the  major  theoretical  constraints  and  strengths 
implied  by  the  computational  schemes  is  given  and 
a  complete  modeling  example  is  presented  with 
reference  to  the  basin  wide  circulation  of  solutes. 
The  theoretical  results  were  compared  with  data 
collected  in  an  experimental  watershed  in  Japan 
(Ai  River  basin)  which  yields  a  unique  reference 
for  this  approach  to  the  accuracy  of  the  experi- 
mental procedures  and  the  refinement  of  the  sam- 
pling procedures  using  nitrate-N.  The  computation 
is  explored  of  the  instantaneous  fraction  of  mass 
sorbed  by  the  solid  matrix  of  the  transport  volume, 
which  governs  the  instantaneous  equilibrium  con- 
centration with  the  mobile  phase.  The  procedure 
leads  to  a  first-order  integral  equation  that  is 
solved  via  an  0(delta  t  squared)  scheme.  MRFs  of 
solute  response  in  hydrologic  transport  volumes 
were  examined  with  reference  to  the  computation- 
al structure  of  the  models  for  practical  applica- 
tions. The  present  set  of  examples  demonstrated 
the  flexibility  and  soundness  of  the  theoretical  as- 
sumptions. (See  also  W9O-O3036)  (Rochester-PTT) 
W9O-03O43 


ADVECTION  CONTROL  METHOD  FOR  THE 
SOLUTION  OF  ADVECTION-DISPERSION 
EQUATIONS. 

Shandong  Univ.,  Jinan  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03044 


NON-DIFFUSIVE  N  +  2  DEGREE  UPWINDING 
METHODS  FOR  THE  FINITE  ELEMENT  SO- 
LUTION OF  THE  TIME  DEPENDENT  TRANS- 
PORT EQUATION. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

J.  J.  Westerink,  M.  E.  Cantekin,  and  D.  Shea. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic Processes.  Elsevier,  New  York.   1988.  p 
57-62,  4  fig,  5  ref.  NSF  Grant  EET-8718436. 

Descriptors:  'Mathematical  studies,  'Path  of  pol- 
lutants, 'Solute  transport,  'Groundwater  move- 
ment, 'Finite  element  method,  'Convection,  'Dif- 
fusion, Mathematical  equations,  Upwinding  meth- 
ods, Numerical  analysis,  Performance  evaluation, 
Time  series  analysis,  Spatial  distribution,  Errors. 

The  use  of  standard  central  type  numerical 
schemes  to  solve  the  convection-diffusion  equation 
for  convection-dominated  flows  typically  results  in 
solutions  that  exhibit  severe  spurious  oscillations, 
as  well  as  damping  and  phase  lag  of  the  fundamen- 
tal solution.  The  use  of  upwinding  methods  has 
been  a  very  popular  remedy  in  both  finite  differ- 
ence (FD)  and  finite  element  (FE)  methods.  While 
traditional  upwinding  methods  work  well  for 
steady  state  problems,  they  lead  to  over-diffusive 
solutions  for  time-dependent  problems.  A  tech- 
nique is  examined  that  uses  upwind  weighting 
functions  that  are  modified  by  functions  two  poly- 
nomial degrees  greater  than  the  basis  functions.  A 
quartic  biased  weighting  function  is  used  with 
quadratic  elements.  The  use  and  behavior  of  N+2 
degree  upwind  biased  weighting  functions  (where 
N  equals  the  degree  of  the  basis  function)  is  de- 
tailed here  and  it  is  demonstrated  that  the  use  of 
these  functions  leads  to  excellent  solutions  with  no 
numerical  diffusion.  While  N+l  upwinding  at- 
tempts to  eliminate  wiggles  by  adding  artificial 
diffusion  (for  linear  elements)  or  leads  to  unstable 
solutions  (for  quadratic  elements),  N+2  upwinding 
dramatically  improves  the  computed  solutions 
without  being  over-diffusive.  Truncation  error 
analysis  shows  that  N  +  2  upwinding  eliminates 
both  time  and  space  truncation  errors.  The  effec- 
tiveness of  this  capability  increases  with  increasing 
Courant  number  (C).  For  linear  elements  at  low  C, 
N  +  2  (cubic)  upwinding  does  not  entirely  eliminate 
the  spatial  discretization  problems  and  some  small- 
er wiggles  remain.  The  solution  improves  dramati- 
cally and  the  wiggles  are  eliminated  as  C  increases. 
Quadratic  interpolation  at  low  C  values  is  able  to 
effectively  handle  the  spatial  discretization  and 
N  +  2  (quartic)  upwinding  only  slightly  enchances 
the  already  very  good  standard  solution.  (See  also 
W90-03036)  (Rochester-PTT) 
W90-03045 


CHARACTERISTIC  ALTERNATING  DIREC- 
TION IMPLICIT  SCHEME  FOR  THE  ADVEC- 
TION-DISPERSION EQUATION. 

Nanjing  Univ.  (China).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03046 


ZOOMABLE  AND  ADAPTABLE  HIDDEN 
FINE-MESH  APPROACH  TO  SOLVING  AD- 
VECTION-DISPERSION EQUATIONS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03047 


TURBULENT  DIFFUSION  SIMULATION  BY 
IMPLICIT  FACTORED  SOLVER  USING  K-EP- 
SILON  MODEL. 

Florence  Univ.  (Italy).  Dept.  of  Energy  Engineer- 
ing. 

F.  Martelli,  and  V.  Michelassi. 
IN:  Computational  Methods  in  Water  Resources, 


Sources  Of  Pollution — Group  5B 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic Processes.  Elsevier,  New  York.  1988.  p 
95-101,  7  fig,  8  ref. 

Descriptors:  'Mathematical  studies,  'Turbulent 
flow,  'Diffusion,  'Solute  transport,  'Open-channel 
flow,  'Path  of  pollutants,  Navier-Stokes  equations, 
Mathematical  equations,  Stability  analysis. 

An  implicit  finite  difference  procedure  for  steady 
two-dimensional  incompressible  flows  with  the 
presence  of  a  pollutant  is  described.  Arbitrary  ge- 
ometries can  be  solved  by  implementation  of  a 
curvilinear  mesh.  Turbulence  effects  are  included 
by  means  of  the  Chien  version  of  the  K-epsilon 
model,  coupled  with  Reynolds-averaged  Navier- 
Stokes  equations.  The  artificial  compressibility 
equation  of  Chorin  is  used  to  enforce  mass  conser- 
vation. The  implicit  approximate  factorization  of 
Beam  and  Warming,  specifically  extended  to  cope 
with  the  kappa-epsiion  nonlinear  source  terms,  is 
employed  to  avoid  stringent  stability  limitations. 
Tests  are  performed  for  a  straight  channel  and  for 
a  channel  with  a  subsurface  mound  (hill)  for  vari- 
ous Reynolds  numbers,  first  solving  the  mean  flow 
equations  coupled  with  the  turbulence  models, 
whereas  the  pollutant  concentration  profiles  are 
computed  solving  a  standard  transport  equation. 
(See  also  W90-03036)  (Author's  abstract) 
W90-03051 


ADVANCES  ON  THE  NUMERICAL  SIMULA- 
TION OF  STEEP  FRONTS. 

Universidad    Nacional    Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Geofisica. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03056 


THREE-DIMENSIONAL  ADAPTIVE  EULER- 
IAN-LAGRANGIAN  FINITE  ELEMENT 
METHOD  FOR  ADVECTION-DISPERSION. 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03062 


COMPUTER  MODELING  OF  GROUNDWAT- 
ER FLOW  THROUGH  POROUS  MEDIA 
USING  A  MONTE-CARLO  SIMULATION 
TECHNIQUE. 

TGG  Environmental,  Inc.,  Needham,  MA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03063 


DISPERSION  OF  CONTAMINANTS  IN  SATU- 
RATED POROUS  MEDIA:  VALIDATION  OF  A 
FINITE-ELEMENT  MODEL. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
G.  L.  Moltyaner. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic Processes.  Elsevier,  New  York.  1988.  p 
201-206,  1  fig,  4  ref. 

Descriptors:  'Mathematical  studies,  'Model  stud- 
ies, 'Groundwater  movement,  'Solute  transport, 
'Path  of  pollutants,  'Finite  element  method, 
'Mathematical  models,  Nuclear  powerplants, 
Chalk  River,  Twin  Lake  aquifer,  Isotopic  tracers, 
Computers,  Plumes,  Iodine  radioisotopes,  Monitor- 
ing wells,  Advection,  Dispersion. 

Experimental  and  theoretical  investigations  were 
performed  in  an  attempt  to  validate  the  applicabil- 
ity of  finite  element-based  numerical  models  for 
the  prediction  of  the  behavior  of  a  conservative 
tracer  (radioiodine)  at  the  Twin  Lake  aquifer, 
Chalk  River  Nuclear  Laboratories,  Chalk  River, 
Ontario.  Three  quarter  million  data  points  were 
obtained  at  the  site  from  a  natural  gradient  tracer 
test  in  which  tracer  was  injected  into  a  fully- 
penetrating  well  and  monitored  over  40  m  distance 
over  a  period  of  45  days  in  a  network  of  82 
boreholes.  An  advection-dispersion  model  of  ra- 
dioiodine transport  was  developed  and  its  equation 
solved  by  the  standard  Galerkin  finite  element 
method.  The  developed  coarse-mesh  (460  nodes, 
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830  elements)  finite-element  model  of  radioiodine 
transport  poorly  describes  the  overall  behavior  of 
the  tracer  plume  and  lacks  the  capability  to  simu- 
late fingerlike  spreading  of  the  plume  because  the 
grid  lacks  an  adequately  fine  space  discretization. 
A  refinement  of  the  grid  spacing  (7128  nodes, 
13,920  elements)  significantly  improved  the  simula- 
tion. For  the  advection-diffusion  transport,  as  that 
encountered  at  the  Twin  Lake  aquifer,  the  failure 
to  satisfy  the  fine  mesh  requirement  causes  numeri- 
cal dispersion.  The  conventional  finite-element 
model  may  produce  accurate  simulation  of  the 
tracer  cloud,  provided  that  an  adequately  fine 
space  discretization  of  the  grid  compatible  with  the 
support  scale  of  the  measurements  and  an  ade- 
quately fine  time  discretization  are  made.  This 
demands  large  computing  resources.  (See  also 
W90-03036)  (Author's  abstract) 
W90-03064 


MODELING  WATER  AND  CONTAMINANT 
TRANSPORT  IN  UNCONFINED  AQUIFERS. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland.  Environmental  Science 
Div. 

G.  Pantelis. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
207-211,  lfig,5ref. 

Descriptors:  *Mathematical  studies,  *Mathematical 
models,  'Groundwater  movement,  *Solute  trans- 
port, 'Path  of  pollutants,  'Finite  element  method, 
Computer  programs,  Mathematical  equations, 
Convection,  Dispersion. 

Many  computer  programs  are  available  for  investi- 
gating saturated-unsaturated  water  flow  in  porous 
media.  Most  are  based  on  a  Galerkin  finite-element 
method.  The  use  of  these  computer  codes  to  simu- 
late long-time,  three-dimensional  water  transport 
in  unconfined  aquifers  can  take  so  much  time  as  to 
make  their  use  impractical.  This  is  largely  because, 
even  under  homogeneous  and  isotropic  conditions, 
the  equations  describing  the  flow  in  the  unsaturat- 
ed zone  are  highly  nonlinear.  Simpler  models  that 
retain  much  of  the  complexity  and  detail  of  the 
problem  would  be  desirable.  It  is  demonstrated 
that,  for  the  long  time  scale,  the  system  governing 
saturated-unsaturated  flow  in  unconfined  aquifers 
can  be  reduced,  in  the  first  approximation,  to  the 
single  parabolic  equation.  In  the  limit  of  decreasing 
capillarity  this  reduces  to  the  Boussinesq  equation, 
which  is  used  to  describe  only  saturated  flow  and 
in  which  the  water  table  is  treated  as  a  free  surface. 
Approximation  of  the  specific  discharge  field  and 
the  convection-dispersion  equation  are  considered 
in  relation  to  the  problem  of  the  long  time  scale 
case.  A  procedure  is  suggested  that  eliminates  the 
need  to  obtain  the  longitudinal  dispersivity,  a  pa- 
rameter that  often  is  difficult  to  measure  in  the 
field.  (See  also  W90-03036)  (Rochester-PTT) 
W90-03065 


ACCURATE  FINE-GRID  SIMULATIONS  TO 
DERIVE  COARSE-GRID  MODELS  OF  FINE- 
SCALE  HETEROGENEmES  IN  POROUS 
MEDIA. 

Colorado  Univ.  at  Denver.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03066 


NUMERICAL  EXPERIMENT  WITH  EULER- 
LAGRANGE  METHOD  FOR  A  PAIR  OF  RE- 
CHARGE-PUMPING  WELLS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Bio-Medical  Engineering. 

S.  Sorek. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

219-226,  3  fig,  1  tab,  lOref. 

Descriptors:  'Mathematical  studies,  'Model  stud- 
ies, 'Tracers,  'Groundwater  movement,  'Advec- 
tion,  'Dispersion,  'Solute  transport,  'Path  of  pol- 
lutants, 'Numerical  analysis,  Performance  evalua- 
tion, Computer  programs,  Wells,  Euler-Lagrange 
Methods,  Errors. 


The  Euler-Lagrange  (EL)  method  is  used  to  nu- 
merically solve  the  transport  problem  of  a  pair  of 
recharge-pumping  wells.  For  the  sake  of  compari- 
son with  a  different  numerical  scheme,  physical 
parameters  (eg,  Peclet  numbers  of  approximately 
18  near  the  injection  well)  and  discretization  data 
(refined  rectangle  elements  at  the  wells'  locations) 
are  kept  the  same.  The  EL  method  was  developed 
to  rigorously  decompose  the  transport  problem 
into  advective  and  dispersive  (residual)  problems. 
The  EL  scheme  deploys  at  each  time  step  rays  of 
particles  commencing  from  the  injection  well  and 
carrying  the  advective  part  of  the  concentration.  It 
is  demonstrated  how  to  incorporate  an  additional 
velocity  term  into  the  Lagrangian  scheme.  The  EL 
method  proves  to  be  converging  consistently  and 
to  be  superior  in  less  deviation  from  the  analytical 
solution,  together  with  higher  Courant  numbers 
(i.e.,  CPU  efficiency).  (See  also  W90-03036) 
(Rochester-PTT) 
W90-03067 


USE  OF  PARTICLE  TRACKING  METHODS 
FOR  SOLUTE  TRANSPORT  IN  POROUS 
MEDIA. 

Lawrence  Livermore  National  Lab.,  CA.  Earth 

Sciences  Dept. 

A.  F.  B.  Tompson,  and  D.  E.  Dougherty. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

227-232,  1  fig,  24  ref. 

Descriptors:  'Mathematical  studies,  'Groundwater 
movement,  'Solute  transport,  'Path  of  pollutants, 
'Numerical  analysis,  'Dispersion,  'Advection, 
Performance  evaluation,  Computer  programs,  Hy- 
drodynamics, Chemical  reactions,  Diffusion, 
Coastal  aquifers,  Wastewater  disposal. 

The  numerical  solution  of  the  advection-diffusion 
(-reaction)  equation  in  any  of  its  forms  remains  the 
objective  of  much  research  after  decades  of  work. 
The  application  of  particle  methods  for  the  solu- 
tion of  this  equation  is  reviewed  and  advantages, 
disadvantages,  and  difficulties  of  using  the  tech- 
nique are  considered.  Implementation  and  applica- 
tion issues  of  the  random  walk  step  equation  also 
are  discussed.  Two  example  applications  are  de- 
scribed: (1)  analysis  of  the  dispersive  behavior  of 
an  expanding  solute  plume  in  a  synthetic,  heteroge- 
neous hydraulic  conductivity  distribution  on  a  51  x 
51  x  51  rectilinear  grid  and  (2)  to  examination  of 
the  large-scale,  chemical  (not  hydrodynamic)  dis- 
persion effects  in  a  study  of  the  effects  of  heteroge- 
neous adsorption  in  an  otherwise  homogeneous 
porous  medium.  Future  directions  in  the  area  of 
particle  transport  models  are  treatment  of  reactions 
and  multicomponent  chemical  problems  and  mod- 
eling concentration-dependent  flow,  as  occurs  in 
coastal  aquifers  and  waste  storage  in  briny  forma- 
tions. (See  also  W90-03036)  (Rochester-PTT) 
W90-03068 


SOLUTION  OF  SATURATED-UNSATURATED 
FLOW  BY  FINITE  ELEMENT  OR  FINITE  DIF- 
FERENCE METHODS  COMBINED  WITH 
CHARACTERISTIC  TECHNIQUE. 

Fuzhou  Geological  Coll.  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03070 


FINITE  ELEMENT  SIMULATION  OF  NITRO- 
GEN TRANSFORMATION  AND  TRANSPORT 
DURING  HYSTERETIC  FLOW  WITH  AIR  EN- 
TRAPMENT. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  J.  Kaluarachchi,  and  J.  C.  Parker. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
247-253,  6  fig,  7  ref. 

Descriptors:  'Mathematical  studies,  'Model  stud- 
ies, 'Solute  transport,  'Soil  contamination,  'Path 
of  pollutants,  Mathematical  models,  Air- water 
interfaces,  Finite  element  method,  Hysteresis,  Sim- 
ulation, Nitrogen,  Prediction. 


A  two-dimensional  finite  element  model  was  used 
to  predict  multispecies  transport  and  transforma- 
tion of  nitrogen  accompanying  unsaturated  flow 
with  hysteresis  and  air  entrapment.  Result 
that,  under  potential-type  boundary  conditions, 
hysteresis  influences  substantially  the  transport 
predictions,  largely  due  to  air  entrapment  effects. 
Nonhysteretic  simulations  using  main  wetting 
curve  parameters  corresponded  much  more  closely 
to  hysteretic  results  than  those  using  main  drainage 
relations.  For  contaminant  introduction  via  buried 
line  sources  of  constant  strength,  hysteresis  had 
little  effect  on  predictions  of  N  transport.  (See  also 
W90-03036)  (Author's  abstract) 
W90-03071 


CHARACTERISTIC  FINITE  ELEMENT 
MODEL  FOR  SOLUTE  TRANSPORT  IN  SATU- 
RATED-UNSATURATED SODL. 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China).  Dept.  of  Irrigation  and  Drain- 
age. 

J.  Z.  Yang,  and  W.  Z.  Zhang. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  Yorlc  1988.  p 
255-260,  5  fig,  2  tab,  4  ref. 

Descriptors:  'Mathematical  studies,  'Path  of  pol- 
lutants, 'Saturated  flow,  'Unsaturated  flow, 
•Groundwater  movement,  'Solute  transport, 
•Finite  element  method,  Method  of  characteristics, 
Mathematical  equations,  Simulation,  Numerical 
analysis,  Performance  evaluation. 

A  characteristic  finite  element  method  is  proposed 
to  solve  the  convection-dispersion  equation  ac- 
counting for  mobile  and  immobile  water.  The 
mathematical  model  employs  a  moving  and  de- 
forming coordinate  system  and  is  free  of  numerical 
dispersion  and  oscillation.  The  suggested  method 
has  been  used  to  simulate  a  two-dimensional  solute 
transport  experiment.  The  agreement  between  cal- 
culated and  experimental  results  is  generally  good. 
(See  also  W90-03036)  (Author's  abstract) 
W90-03072 


SOLUTE    TRANSPORT:    EQUILIBRIUM    VS 
NON-EQUILIBRIUM  MODELS. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 

For  primary  bibliographic  entry  see   Field  2G. 
W90-03073 


CONFRONTATIONS  BETWEEN  COMPUTER 
SIMULATIONS  AND  LABORATORY  WORK 
TO  UNDERSTAND  MECHANISMS  CONTROL- 
LING TRANSPORT  OF  MERCURY. 

Strasbourg- 1  Univ.  (France).  Inst,  de  Mechanique 

des  Fluides. 

P.  Behra. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

269-274,  4  fig,  1  tab,  9  ref. 

Descriptors:  'Advection,  'Dispersion,  'Mathemat- 
ical studies,  'Solute  transport,  'Path  of  pollutants, 
'Groundwater  movement,  'Mercury,  Simulation, 
Computer  models,  Performance  evaluation,  Equi- 
librium, Mercuric  nitrate,  Heavy  metals,  Mercuric 
chloride. 

It  is  shown  how  confrontations  between  computed 
simulations  and  discriminating  laboratory  work 
allow  the  development  of  modelling  by  validating 
the  assumed  concepts.  This  process  represents  a 
step  towards  a  better  knowledge  of  the  mecha- 
nisms of  interactions  that  occur  during  the  ex- 
changes between  liquid  and  solid  phases.  The 
theory  describing  one-dimensional,  advective-dis- 
persive  transport  of  metal  micropollutants  is  re- 
viewed and  experimental  and  simulated  results  are 
compared  for  mercuric  chloride  and  mercuric  ni- 
trate exchange  in  sand  columns.  Reasons  for  the 
failure  of  simulated  breakthrough  curves  to  agree 
with  experimental  curves  are  discussed.  It  appears 
that  it  is  necessary  to  extend  the  surface  complexa- 
tion  concept,  that  the  local  equilibrium  assumption 
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cannot  be  assumed,  and  that  the  metal  uptake  is 
due  to  several  kinds  of  surface  sites  with  different 
transfer  rates.  (See  also  W9O-03036)  (Rochester- 
PTT) 
W9O-O3074 


QUICK  ALGORITHM  FOR  THE  DEAD-END 
PORE  CONCEPT  FOR  MODELING  LARGE- 
SCALE  PROPAGATION  PROCESSES  IN 
GROUNDWATER. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

H.  M.  Leismann,  B.  Herrling,  and  V.  Krenn. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

275-280,  3  fig,  4  ref.  German  Research  Community 

(DFG)  Grant  Th  159/14. 

Descriptors:  'Mathematical  studies,  *Solute  trans- 
port, "Groundwater  movement,  *Path  of  pollut- 
ants, Algorithms,  Computer  programs,  Perform- 
ance evaluation,  Large-scale  systems. 

The  spreading  of  contaminants  in  groundwater 
where  immobile  and  mobile  water  both  interact 
with  the  pollutant  has  been  addressed  by  the  math- 
ematical model  proposed  in  1964  by  Coats  and 
Smith.  The  model  uses  a  second  unknown,  the 
concentration  of  the  immobile  water,  and  a  simple 
linear  approach  for  the  diffusive  exchange.  Al- 
though the  model  has  been  used  successfully  for 
one-dimensional  modeling  of  break-through  curves 
found  in  laboratory  soil  columns,  it  rarely  has  been 
applied  to  large-scale  models.  This  is  because  two 
unknowns  per  node  must  be  computed,  increasing 
the  computation  effort  considerably.  A  method  is 
described  to  reduce  the  additional  computational 
effort  to  almost  nil  by  computation  in  two  steps. 
This  enables  the  model  of  Coats  and  Smith  to  be 
applied  without  disadvantage  to  the  calculation  of 
large-scale  propagation.  (See  also  W90-03036) 
(Rochester-PTT) 
W9O-O3075 


SIMULATION  OF  GROUNDWATER  TRANS- 
PORT TAKING  INTO  ACCOUNT  THERMO- 
DYNAMICAL  REACTIONS. 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie. 
B.  J.  Merkel,  J.  Grossmann,  and  A.  Faust. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
281-286,  1  fig,  7  ref. 

Descriptors:  'Mathematical  studies,  *Model  stud- 
ies, *Solute  transport,  'Groundwater  movement, 
•Thermodynamics,  'Hydraulic  models,  'Path  of 
pollutants,  'Mathematical  models,  'Convection, 
'Dispersion,  Method  of  characteristics,  Random 
walk  method,  Mathematical  equations,  Chemical 
reactions,  Saline  water,  Simulation,  Deicers,  Sub- 
urban areas. 

A  groundwater  transport  simulation  concept  is 
given  that  can  solve  two-dimensional  transport 
problems,  taking  into  account  thermodynamic  re- 
actions. The  computation  of  groundwater  flow  is 
separated  totally  from  transport  simulation.  Prob- 
lems where  density  differences  are  not  significant 
cannot  be  solved  with  this  approach.  Flow  and 
transport  simulation  may  work  on  the  same  spatial 
grid,  but  can  operate  as  well  on  different  grids. 
Convection  and  dispersion  are  calculated  using  a 
combination  of  random  walk  and  methods  of  char- 
acteristics. A  set  of  nonlinear  mass  balance  equa- 
tions can  be  solved  using  the  Gauss-Seidel  tech- 
nique, or  for  more  equations  or  equations  that 
describe  solution,  precipitation,  and  redox  reac- 
tions, a  modified  Newton-Raphson  technique.  The 
transport  and  reaction  model  was  applied  the  simu- 
lation of  the  effects  of  salt  spreading  during  winter 
from  a  public  road  service  and  private  activities  in 
a  suburb  of  Munich,  West  Germany.  (See  also 
W90-03036)(Rochester-PTT) 
W90-03076 


MULTICOMPONENT  SOLUTE  TRANSPORT 
WITH  MOVING  PRECIPITATION/DISSOLU- 
TION BOUNDARIES. 


Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

J.  A.  Mundell,  and  D.  J.  Kirkner. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.   1988.  p 
287-292,  3  fig,  8  ref. 

Descriptors:  'Mathematical  studies,  'Model  stud- 
ies, 'Solute  transport,  'Groundwater  movement, 
'Thermodynamics,  'Path  of  pollutants,  Mathemat- 
ical models,  Precipitation,  Dissolution,  Numerical 
analysis,  Differential  equations,  Chemical  reac- 
tions, Simulation,  Performance  evaluation,  Com- 
parison studies. 

Fixed-mesh  finite  element  enthalpy-type  (ET)  and 
front-tracking  (FT)  formulations  were  developed 
for  solving  precipitation/dissolution  chemical 
transport  problems  and  their  performances  were 
compared.  These  schemes  result  from  particular 
forms  of  the  weak  variation  statement  of  the  gov- 
erning differential  equations.  Simulations  for  one- 
component  diffusion  dissolution  indicate  that,  de- 
spite oscillations  inherent  in  the  aqueous  concen- 
tration profile  produced  by  ET  formulations, 
greater  accuracy  may  be  achieved  with  less  com- 
putations effort  and  numerical  complexity  than 
with  FT  schemes  for  large  classes  of  transport 
episodes  in  which  the  reactive  solid  concentration 
does  not  exceed  significantly  the  aqueous  concen- 
tration of  the  solute  species.  The  retention  of  the 
simplicity  of  ET  methods  is  a  desirable  element  in 
the  development  of  a  general  multicomponent 
code  for  modeling  more  complex  problems  involv- 
ing multiple  precipitation/dissolution  fronts  with 
aqueous  complexation  and  sorption.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03077 


ASSESSMENT  OF  THERMAL  IMPACTS  OF 
DISCHARGE  LOCATIONS  USING  FINITE 
ELEMENT  ANALYSIS. 

Stone  and   Webster  Engineering   Corp.,   Boston, 

MA. 

Y.  C.  Chang,  and  D.  P.  Galya. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988.  p 

313-318,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Mathematical  studies,  'Path  of  pol- 
lutants, 'Finite  element  method,  'Model  studies, 
'Florida,  'Gulf  of  Mexico,  'Thermal  pollution, 
Plumes,  Tidal  effects,  Coastal  waters,  Simulation, 
CAFE  model,  DISPER  model,  Reefs,  Crystal 
Bay,  Mathematical  models. 

The  finite-element  computer  models  CAFE  and 
DISPER  were  used  to  simulate  thermal  plumes  for 
effluent  discharge  into  Crystal  Bay,  Gulf  of 
Mexico,  Florida.  The  models  were  modified  to 
reflect  the  restrictions  in  flow  due  to  oyster  reefs. 
The  models,  in  conjunction  with  a  vertically  mixed 
near-field  model,  were  successfully  applied  to  sim- 
ulate thermal  plumes  for  offshore  discharges.  The 
results  show  clearly  the  influence  of  discharge 
locations  and  identify  areas  to  be  included  in  a 
biological  impact  assessment.  Thermal  isotherms 
are  plotted  for  the  high-water  slack  (HWS)  and  the 
low-water  slack  (LWS).  The  HWS  condition  re- 
sults in  a  shoreward  plume  reflective  of  the  cur- 
rents on  the  flood  tide,  whereas  the  LWS  condi- 
tion results  in  a  plume  extending  farther  offshore, 
reflective  of  the  currents  on  the  ebb  tide.  Because 
of  the  shallow  depths,  the  thermal  plumes  of  the 
LWS  are  larger  than  those  of  HWS.  The  thermal 
plume  size  could  be  reduced  by  discharging  off- 
shore at  deeper  water  locations  where  the  influ- 
ence from  the  shoreline  and  oyster  reef  is  less 
significant.  (See  also  W90-03036)  (Rochester-PTT) 
W90-03081 


COMPUTER  MODEL  FOR  THE  ESTIMATION 
OF  EFFLUENT  STANDARDS  FOR  PRIORITY 
POLLUTANTS  FROM  A  WASTEWATER  DIS- 
CHARGE BASED  UPON  AQUATIC  LIFE  CRI- 
TERION OF  THE  RECEIVING  STREAM. 
For  primary  bibliographic  entry  see  Field  5G 
W90-03088 


Sources  Of  Pollution — Group  5B 

GROUNDWATER  TRACING  AND  WATER 
QUALITY  ANALYSIS  IN  THE  VICINITY  OF  A 
LANDFILL  IN  COUNTY  MONAGHAN,  IRE- 
LAND. 

Monaghan  County  Council  (Ireland). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03150 


PARTICULAR  DIFFICULTIES  IN  DETERMIN- 
ING HYDRAULIC  AND  SOLUTE-TRANSPORT 
PARAMETERS  IN  CARBONATE  ROCKS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03151 


COMBINED  TRACER  EXPERIMENTS-AN  IM- 
PORTANT TOOL  FOR  THE  DETERMINA- 
TION OF  THE  SORPTION  CAPABILITY  OF  A 
KARST  AQUIFER. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 
Vienna  (Austria).  Dept.  of  Hydrogeology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03156 


FISSURED       AQUIFEROUS       KNOWLEDGE: 
TRUMPS  AGAINST  POLLUTION. 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Geologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03160 


REGIME  OF  THE  QUALITY  OF  KARST 
GROUND  WATERS  IN  EASTERN  SERBIA- 
YUGOSLAVIA. 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Mining 
and  Geology. 
Z.  P.  Stevanovic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1000-1005,  3 
fig,  4  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Karst,  'Yugoslavia,  'Water  pollu- 
tion sources,  Row  profiles,  Filtration,  Bacteria, 
Flow  discharge,  Public  health. 

Quality  tests  applied  to  the  karst  groundwaters  in 
eastern  Serbia,  indicate  relatively  uniform  proper- 
ties throughout  the  year,  with  certain  seasonal 
variations.  Investigations  were  conducted  on  105 
karst  springs  and  included  elementary  chemical 
analyses,  gas  composition,  radioactivity,  and  bacte- 
riological studies.  The  variations  depend  primarily 
on  the  spring  flow  regime  and  the  discharge  peak. 
The  chemical  composition  of  these  waters  is  usual- 
ly pure  (sanitary),  especially  in  the  catchment  areas 
on  unpopulated  mountain  massifs.  Cavern  and 
channel  dimensions,  and  high  filtration  rapidity, 
cause  frequent  bacteriological  pollution  so  that  a 
wider  zone  of  sanitary  protection  for  the  entire 
catchment  area  should  be  proclaimed.  During  peri- 
ods of  heavy  precipitation,  groundwater  flows 
very  rapidly  and  self-purification  capabilities  are 
hindered.  This  has  caused  several  water-borne  epi- 
demics in  small  towns  in  Serbia  during  the  last  15 
years.  (See  also  W90-03104)  (Author's  abstract) 
W90-03161 


DUAL-POROSITY  MEDIUM  MODEL  OF  CON- 
TAMINANT TRANSPORT  AND  ITS  APPLICA- 
TION IN  A  KARST  AQUIFER  IN  JINAN. 

Changchun  Coll.  of  Geology  (China). 
T.  Yang,  X.  Xie,  H.  Wang,  and  D.  Xi. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1012-1021,  5 
fig,  2  ref. 

Descriptors:  'Porous  media,  'Model  studies,  'Path 
of  pollutants,  'Aquifers,  'Karst  hydrology,  China, 
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Jinan  City,  Advection,  Dispersion,  Mathematical 
models,  Finite  element  method,  Chlorides. 

A  dual-porosity  medium  model  is  presented  for  the 
problem  of  contaminant  transport  in  fractured 
aquifers.  This  model  takes  into  account  two-dimen- 
sional advection  and  dispersion  in  fractures  and 
two-dimensional  molecular  diffusion  in  porous 
blocks  and  at  the  fracture-matrix  interfaces.  Ex- 
pressions and  calculations  of  the  coupling  factor 
'gamma'  (mass  exchange)  for  porous  matrices  of 
different  geometries  such  as  prismatic  block,  ellip- 
tic cylinder,  etc.  are  given  which  make  the  dual- 
porosity  transport  model  applicable  to  general  nat- 
ural fractured  aquifers.  A  new  numerical  solution 
mixed  finite  element  method  is  developed  for  solv- 
ing the  model.  The  model  has  been  successfully 
used  for  simulating  the  behavior  of  chloride  ion  in 
a  karst  area  (about  85  sq  km)  in  the  east  suburb  of 
Jinan  city,  China.  (See  also  W90-03104)  (Author's 
abstract) 
W90-03163 


EXAMINATION  OF  ORGANIC  SELF-PURIFI- 
CATION OF  KARST  UNDERGROUND  WA- 
TERCOURSES ON  THE  EXPERIMENTAL 
PROVING  GROUND  IN  EAST  HERZEGO- 
VINA. 

Andrija  Stampar  School  of  Public  Health,  Zagreb 
(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03164 


HEAVY  METALS  AS  INDICATORS  OF 
WATER  RELATIONS  IN  KARST  AND  PRO- 
TECTION PROBLEMS. 

Titograd  Univ.  (Yugoslavia).  Inst,  of  Medicine. 
S.  Filipovic. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1037-1045,  1 
fig,  1  tab,  5  ref. 

Descriptors:  "Wastewater  pollution,  *Path  of  pol- 
lutants, 'Heavy  metals,  "Groundwater  pollution, 
"Karst,  Groundwater  quality,  Karst  hydrology, 
Groundwater  movement,  Tracers,  Iron,  Zinc, 
Nickel,  Cadmium,  Chromium,  Lead,  Water  pollu- 
tion sources,  Industrial  wastewater,  Municipal 
wastewater. 

The  natural  level  of  heavy  metals  (Fe,  Zn,  Cr,  Cd, 
Ni  and  Pb)  in  water,  along  with  the  addition  of 
further  quantities  by  wastewater,  enable  a  determi- 
nation to  be  made  of  the  communication  between 
the  karst  conducting  systems.  The  area  investigat- 
ed is  a  coastal  zone  of  deep  karst  which  is  occupied 
by  a  town  that  discharges  its  domestic  and  industri- 
al wastewaters  into  the  karst  underground  area 
through  a  system  of  sinkholes.  Several  points  were 
selected  as  measurement  points  on  the  basis  of 
tracer  tests.  The  measurements  showed  that  the 
uncontrolled  discharge  of  untreated  wastewaters 
gave  rise  to  a  considerable  increase  of  heavy  metal 
concentrations  in  the  groundwater  and  deteoria- 
tion  of  water  quality  at  springs.  (See  also  W90- 
03104)  (Lantz-PTT) 
W90-03166 


POINT  SOURCE  POLLUTION  IN  KARST 
AREAS  IN  IRELAND. 

Geological  Survey  of  Ireland,  Dublin. 
C.  R.  Aldwell,  R.  H.  Thorn,  and  D.  Daly. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1046-1051,  1 
fig,  1 1  ref. 

Descriptors:  "Water  pollution  sources,  "Karst, 
"Ireland,  "Groundwater  quality,  Water  quality, 
Bacteria,  Ammonia,  Septic  tanks.  Domestic 
wastes,  Farm  wastes,  Coliforms. 

Almost  half  of  Ireland  is  underlain  by  Carbonifer- 
ous limestones,  many  of  which  are  karstified.  In 
the  karst  areas,  more  than  70%  of  water  supply 


comes  from  groundwater.  In  Ireland,  groundwater 
quality  is  generally  good.  Diffuse  pollution  sources 
such  as  inorganic  fertilizers,  have  not  caused  signif- 
icant problems  and  are  not  likely  to  in  the  future. 
However,  many  wells  (more  than  50%  in  places) 
particularly  in  karst  areas,  are  contaminated  by 
fecal  bacteria  and/or  ammonia.  The  main  sources 
of  such  pollution  are  septic  tank  effluent,  farmyard 
wastes  and  sinking  streams.  (See  also  W90-O31O4) 
(Author's  abstract) 
W90-03167 


GROUNDWATER  VULNERABILITY  IN  SOME 
KARST  AREAS  OF  HYBLEAN  FORELAND  (SE 
SICILY). 

Catania  Univ.  (Italy).  1st.  di  Scienza  della  Terra. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03168 


NUCLEAR  GROUNDWATER  PROTECTION. 

Bergakademie  Freiberg  (German  D.R.).  Dept.  of 

Geosciences. 

For   primary  bibliographic  entry   see   Field   5G. 

W90-03170 


MINING  DRAINAGE  OF  A  KARSTIC  AQUI- 
FER AND  THE  RELATED  PROTECTION 
PROBLEMS  (OLKUSZ  MINING  DISTRICT, 
POLAND). 

Academy    of  Mining   and    Metallurgy,    Krakow 

(Poland).  Inst,  of  Hydrogeology  and  Engineering 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03174 


SORPTION  OF  NONPOLAR  ORGANIC 
CHEMICALS  ON  LOW-CARBON-CONTENT 
AQUIFER  MATERIALS. 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL.  Engineering  and  Services  Lab. 

T.  B.  Stauffer,  W.  G.  Maclntyre,  and  D.  C. 

Wickham. 

Environment       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  10,  p  845-852,  1989.  3  fig,  4 

tab,  23  ref. 

Descriptors:  "Solute  transport,  "Path  of  pollutants, 
"Contamination,  "Organic  compounds,  "Sorption, 
"Groundwater  pollution,  "Aquifer  characteristics, 
Carbon  radioisotopes,  Sediments,  Cleanup,  Ben- 
zenes, Statistical  analysis,  Organic  carbon,  Sand, 
Clays,  Silt,  Cation  exchange,  Iron. 

Sorption  on  aquifer  materials  retards  the  transport 
of  organic  chemicals  in  ground  water  and  this 
retardation  can  be  calculated  if  the  sorption  iso- 
therm is  known.  Results  from  these  calculations 
can  be  used  to  determine  appropriate  cleanup 
methods  at  sites  of  high  contaminant  concentration 
and  to  determine  long-term  distribution  of  dilute 
chemicals  that  cannot  be  recovered  by  cleanup 
procedures.  A  simple  sorbent  characterization  pa- 
rameter for  aquifer  materials  that  would  allow 
sorption  prediction  without  isotherm  measurement 
would  make  it  easier  to  apply  ground  water  con- 
taminant transport  models  to  site-specific  contami- 
nation conditions.  The  objective  of  this  study  was 
to  determine  whether  sorption  coefficients  could 
be  predicted  using  aquifer  material  properties. 
Sorption  isotherms  were  measured  by  batch  equili- 
bration methods  for  three  nonpolar  organic  sor- 
bates  on  seven  subsurface,  low-carbon  sedimentary 
aquifer  materials.  Radiolabeled  (C14)  1 -methyl- 
naphthalene,  o-dichlorobenzene  and  naphthalene 
were  separately  equilibrated  with  the  sorbents  to 
determine  sorption  coefficients  (K).  Chemical  and 
physical  properties  of  the  aquifer  materials  were 
determined.  Possible  relationships  between  sorp- 
tion coefficients  and  organic  carbon  (OC)  content 
and  other  sorbent  properties  were  investigated 
using  multivariate  statistics.  Sorbent  properties 
used  in  the  statistical  analysis  were  sorption  coeffi- 
cients, percentage  OC,  percentage  sand,  percent- 
age clay,  percentage  silt,  specific  surface  area, 
cation  exchange  capacity,  percentage  1:1  clay,  per- 
centage 2:1  clay  and  percentage  iron  content.  No 
predictive  relationships  between  sorption  coeffi- 
cients and  aquifer  material  properties  were  found. 
The  sorption  coefficient  does  not  correlate  with 


any  of  the  properties  of  the  aquifer  materials,  in- 
cluding OC  content  for  aquifer  materials  with  OC 
content  of  less  that  0.10%.  It  is  recommended  that 
sorption  coefficients  be  determined  experimentally 
on  each  different  aquifer  material  for  use  in  ground 
water  transport  calculations.  (Author's  abstract) 
W90-03202 


THERMAL  MODULATION  OF  BENZO 
(ALPHA)  PVRENE  UPTAKE  IN  THE  GULF 
TOADFISH,  OPSANUS  BETA. 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Environmental  Toxicology  Program. 
C.  J.  Kennedy,  K.  A.  GUI,  and  P.  J.  Walsh. 
Environment       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  863-869,  1989.  2  fig,  1 
tab,  27  ref.  NIH  Grant  ES-04361. 

Descriptors:  "Path  of  pollutants,  "Toxicity,  "Tem- 
perature effects,  "Fish,  "Bioaccumulation,  "Car- 
cinogens, Organic  compounds,  Water  pollution  ef- 
fects. 

The  toxicity  of  many  xenobiotics  to  aquatic  species 
can  be  altered  by  changes  in  water  quality  param- 
eters (such  as  temperature)  that  affect  the  amount 
of  chemical  taken  up  and  accumulated.  Tempera- 
ture has  also  been  implicated  as  a  modulating 
factor  in  carcinogenesis  in  fish.  The  purpose  of  this 
study  was  to  examine  the  effects  of  long-term 
temperature  acclimation  in  concert  with  acute  tem- 
perature change  on  the  uptake  and  disposition  of  a 
model  xenobiotic  compound.  Gulf  toadfish,  Op- 
sanus  beta,  were  exposed  to  initial  (C14) 
benzo(alpha)pyrene  (BaP)  concentrations  of  5  mi- 
crograms/L  in  a  simple  static  system  at  high  and 
low  temperatures  (18  or  28  degrees  C)  following 
long-term  (>4  weeks)  acclimation  to  these  tem- 
peratures or  an  acute  temperature  change  (18  to  28 
degrees  C  or  28  to  18  degrees  C)  to  assess  the 
effects  of  temperature  on  the  uptake  and  disposi- 
tion of  BaP.  BaP  uptake  was  estimated  from  the 
disappearance  of  BaP  from  the  water.  Uptake  rates 
estimated  at  initial  BaP  concentrations  for  the  four 
temperature  treatments  (acclimation 

temperature:exposure  temperature),  28:18,  28:28, 
18:18,  and  18:28  degrees  C,  were  0.020  +/-0.001, 
0.051  +/-0.005,  0.031  +/-0.004  and  0.065  +/- 
0.004  micrograms  BaP/g  body  weight/h  (-(-/-SE, 
N  =  6).  The  decrease  in  BaP  uptake  with  decreas- 
ing BaP  concentration  indicates  that  BaP  uptake  is 
directly  proportional  to  the  concentration  in  water. 
The  calculated  increase  in  physiological  or  bio- 
chemical rate  for  a  10  degree  increase  in  tempera- 
ture (Q  sub  10)  suggest  that  uptake  is  modulated  by 
temperature-induced  changes  in  respiration  rate  or 
convection  volume.  BaP  was  detected  in  all  tissues 
examined,  with  the  highest  levels  in  the  bile,  the 
liver,  the  kidney  and  the  gills.  Greater  uptake  rates 
of  carcinogens  such  as  BaP  at  higher  temperatures 
may  in  part  explain  higher  rates  of  tumor  forma- 
tion in  fish  exposed  to  carcinogens  at  high  tem- 
peratures. These  results  indicate  that  environmen- 
tal variables  must  be  taken  into  consideration  when 
comparing  or  extrapolating  results  from  study  to 
study.  (Author's  abstract) 
W90-03204 


FATE  OF  NAPHTHENIC  HYDROCARBONS 
IN  THE  BJXE  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERD. 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Science  Branch. 
J.  Hellou,  J.  H.  Banoub,  and  A.  Ryan. 
Environment       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  871-876,  1989.  3  fig,  2 
tab,  26  ref. 

Descriptors:  "Path  of  pollutants,  "Biodegradation, 
"Aromatic  compounds,  "Hydrocarbons,  "Fate  of 
pollutants,  "Trout,  "Metabolites,  "Bioaccumula- 
tion, Gas  liquid  chromatography.  Thin  layer  chro- 
matography, Mass  spectrometry,  Nuclear  magnetic 
resonance,  Petroleum  products,  Oil,  Drilling  fluids. 

In  crude  and  refined  oils,  aromatics  represent  15  to 
40%  of  the  hydrocarbon  mixture,  while  in  drilling 
mud-based  oils,  the  aliphatics  and  naphthenes  con- 
stitute more  than  95%  of  the  components.  When 
vertebrates  (including  fish)  are  exposed  to  pollut- 
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ants  of  the  aromatic  and  terpenoid  type,  metabolic 
transformation  takes  place.  Fewer  studies  have  fo- 
cused on  saturated  hydrocarbons.  The  present 
study  tried  to  answer  the  following:  (a)  Do  small 
naphthenic  molecules  concentrate  in  the  gall  blad- 
der bile  as  glucuronides,  (b)  Does  aromatization  of 
saturated  cyclic  molecules  take  place  in  fish,  (c) 
Given  the  same  molecular  weight,  number  of  rings 
and  type  of  side  chain,  would  an  aromatic  mole- 
cule be  metabolized  at  the  same  position  as  a 
naphthenic  molecule.  Rainbow  trout  (Salmo  gaird- 
neri)  were  exposed  orally  to  n-butylcyclohexane 
and  on  the  sixth  day  after  ingestion,  3  to  5%  of  the 
dose  of  parent  compound  was  recovered  as  a  meta- 
bolite in  the  bile.  The  glucuronide  of  cis-3-n-butyl- 
cyclohexanol  was  identified  as  the  single  metabolic 
product  using  gas-liquid  and  thin  layer  chromatog- 
raphy and  CI 3  and  HI  NMR  spectroscopy.  Expo- 
sure of  trout  to  t-butylcyclohexane  afforded  the 
glucuronide  of  4-t-butylcyclohexanol  in  a  much 
smaller  amount.  Enzymatic  aromatization  of  these 
relatively  small  saturated  cyclic  molecules  was  not 
observed  prior  to  conjugation  with  glucuronic 
acid.  The  results  indicate  that  the  metabolism  of 
naphthenic  molecules  is  different  from  that  of 
closely  related  aromatic  molecules.  (Author's  ab- 
stract) 
W9O-03205 


DYNAMICS  OF  ORGANOCHLORINE  COM- 
POUNDS IN  HERRING  GULLS:  III.  TISSUE 
DISTRIBUTION  AND  BIOACCUMULATION 
IN  LAKE  ONTARIO  GULLS. 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

B.  M.  Braune,  and  R.  J.  Norstrom. 
Environment        Toxicology        and        Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  957-968,  1989.  3  fig,  2 
tab,  49  ref. 

Descriptors:  *Bioaccumulation,  *Gulls,  *Eggs, 
•Path  of  pollutants,  *Animal  tissues,  'Chlorinated 
hydrocarbons,  *Lake  Ontario,  Tissue  analysis,  Pol- 
ychlorinated  biphenyls,  DDT,  DDE,  Waterfowl, 
Food  chains,  Aquatic  life,  Water  pollution  effects. 

Organochlorine  compounds  are  accumulated  in  the 
body  fat  of  gulls.  At  egg  formation,  they  are 
transferred  along  with  fat  to  the  yolks,  so  that  their 
concentration  in  eggs  are  a  measure  of  the  expo- 
sure of  the  female  to  contaminants  in  food.  In  this 
study,  apparent  biomagnification  factors  (BMFs, 
wet  weight  basis)  for  organochlorine  compounds 
in  herring  gulls  (Larus  argentatus)  in  Lake  Ontario 
were  shown  to  be  related  to  chlorine  substitution 
patterns  in  the  case  of  polychlorinated  biphenyls 
(PCBs),  polychlorinated  dibenzo-p-dioxins 
(PCDDs)  and  polychlorinated  dibenzofurans 
(PCDFs).  PCBs  accumulated  according  to  the 
availability  of  adjacent  positions  not  substituted 
with  chlorine:  (a)  para-meta  unsubstituted  (P 
group),  mean  BMF  20  +/-6.2;  (b)  meta-ortho  un- 
substituted (M  group),  mean  BMF  87  +/-36;  and 
(c)  no  adjacent  unsubstituted  positions  (blocked,  B 
group),  mean  BMF  154  +/-39.  Among  the  other 
organochlorines,  DDT,  cis-nonachlor  and  trans- 
nonachlor,  dieldrin  and  octachlorostyrene  magni- 
fied to  the  least  extent  (BMF  3-19),  and  photo- 
mirex,  mirex  and  DDE  magnified  to  the  greatest 
extent  (BMF  85-100).  Of  the  PCDDs  and  PCDFs, 
2,3,7,8-TCDD  and  2,3,4,7,8-PnCDF  biomagnified 
to  a  greater  degree  than  did  other  congeners  (BMF 
32  and  7,  respectively).  There  were  no  significant 
differences  among  egg-to-whole-body  ratios  (mean 
0.60  +/-0.11,  lipid  weight  basis)  for  any  of  the 
organochlorines  except  PCDDs  and  PCDFs,  indi- 
cating that  partitioning  among  lipid  pools  in  the 
body  is  the  main  determining  factor  in  tissue  distri- 
bution. Egg-to-whole-body  ratios  for  PCDDs 
(mean  1.2  +/-0.33)  and  PCDFs  (mean  0.87  +/- 
0.02)  were  higher  than  but  not  significantly  differ- 
ent from  those  for  other  organochlorines.  Liver-to- 
whole-body  ratios  (mean  0.80  +  /-0.16)  also  did 
not  differ  significantly  among  organochlorines, 
except  that  heptachlor  epoxide,  dieldrin,  PCDDs 
and  PCDFs  had  higher  ratios.  The  mean  fraction 
of  the  total  body  burden  of  PCDDS  and  PCDFs 
contained  in  the  liver  ranged  from  5  to  55%, 
compared  with  1  to  5%  among  the  other  organ- 
ochlorines, and  it  increased  with  degree  of  chlorin- 
ation.  The  high  relative  BMFs  in  gulls  compared 
with  those  in  fish  can  be  explained  by  the  higher 
energy  requirement  of  the  gull.  (Author'sabstract) 


W90-03214 


SOIL,  WATER,  AND  VEGETATION  RESIDUES 
OF  2,4,5-T  APPLIED  TO  A  NEW  ZEALAND 
HILLSIDE. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
M.  E.  Fox,  and  R.  J.  Wilcock. 
New  Zealand  Journal  of  Agricultural  Research 
NEZFA7,  Vol.  31,  No.  3,  p  347-357,  a988.  3  fig,  3 
tab,  25  ref. 

Descriptors:  *Path  of  pollutants,  *New  Zealand, 
•Herbicides,  *Spraying,  *Soil  contamination, 
•Vegetation  effects,  *Environmental  effects, 
•Water  pollution,  Organic  compounds,  Pastures, 
Agricultural  chemicals,   Agricultural   watersheds. 

A  steep  hill  country  area  (1.66  ha)  of  gorse  and 
pasture  was  sprayed  with  2,4,5-T  butyl  ester  by  air. 
Soil  and  vegetation  samples  were  collected  at  reg- 
ular intervals  and  a  stream  at  the  bottom  of  the 
trial  area  was  monitored  continuously  over  6 
months.  Only  0.6%  of  the  applied  herbicide  en- 
tered the  stream  during  the  trial,  with  0.4%  being 
washed  out  in  the  first  storm.  Measurable  traces  of 
the  original  ester  formulation,  2,4,5-T  (acid),  and 
the  principal  breakdown  product,  2,4,5-trichloro- 
phenol  (2,4,5-TCP),  with  a  combined  average  of 
about  0.4  mgAg,  were  found  in  pasture  vegetation 
6  months  after  initial  application.  The  persistence 
of  these  residues  may  be  a  cause  of  dietary  intake 
by  grazing  livestock.  Soil  residues  (expressed  as 
butyl  ester)  persisted  throughout  the  study,  princi- 
pally as  2,4,5-TCP  (12-100  ng/g  after  185  days), 
and  were  also  detected  from  a  treatment  1  year 
before  the  trial  began  (20-90  ng/g).  An  estimate  of 
the  masses  of  residues  and  losses  6  days  after 
spraying  accounted  for  about  20%  of  the  applied 
mass.  A  significant  part  of  the  balance  (80%)  is 
thought  to  have  been  lost  in  spray  drift.  Damage  to 
sensitive  non-target  vegetation  (horticultural  or 
native  flora)  caused  by  spray  drift  may  be  the 
major  environmental  threat  from  2,4,5-T.  The 
widespread  use  of  2,4,5-T  for  nearly  40  years  has 
caused  minimal  damage  to  the  aquatic  environ- 
ment. Residues  in  soils  are  relatively  immobile  but 
may  contribute  to  the  prolonged  duration  of  2,4,5- 
T  material  in  vegetation.  Atmospheric  pollution  is 
perhaps  an  inevitable  consequence  of  the  scale  of 
use  of  herbicides  for  controlling  brush  weeds,  and 
will  be  a  problem  for  whatever  herbicides  replace 
2,4,5-T.  (Author's  abstract) 
W90-03230 


CULTIVATION  OF  UPLAND  RICE  IN 
DREDGED  ESTUARINE  LAGOON  SPOILS, 
WITH  EMPHASIS  ON  THE  CHEMICAL 
PROPERTIES  OF  THE  SEDIMENT. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-O3234 


TURNOVER  OF  EXTRACELLULAR  DNA  IN 
EUTROPHIC  AND  OLIGOTROPHIC  FRESH- 
WATER ENVIRONMENTS  OF  SOUTHWEST 
FLORIDA. 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2H. 
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EMERGING    LEGAL    ISSUES    IN    GROUND- 
WATER CONTAMINATION  CASES. 

Huey,  Guilday,  Kuersteiner  and  Tucker,  Tallahas- 
see, FL. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03243 


LABORATORY  MODELS  FOR  ASSESSING 
THE  FATE  OF  GROUNDWATER  CONTAMI- 
NANTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  J.  Delfino,  P.  V.  Cline,  and  C.  J.  Miles. 

Florida  Scientist  FLSCAQ,  Vol.  52,  No.  3,  p  207- 

213,  Summer  1989.  2  fig,  1  tab,  16  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  *Path  of  pollutants,  *Model  studies, 
•Fate  of  pollutants,  *Groundwater  pollution, 
•Florida,  *Water  pollution  effects,  Hazardous 
wastes,  Aldicarb,  Organic  wastes,  Industrial 
wastes,  Degradation,  Hydrolysis,  Toxicity,  Infiltra- 
tion, Water  pollution  effects,  Biodegradation,  Aer- 
obic conditions,  Anaerobic  conditions. 

Laboratory  microcosms  were  used  to  model  the 
fate  of  aldicarb,  industrial  and  petroleum  derived 
organic  chemicals,  and  the  abiotic  conversion  of 
1,1,1-trichloroethane  (TCA)  to  1,1-dichloroethane 
(1,1 -DC A)  in  groundwater.  Aldicarb  had  an  aver- 
age first  order  alkaline  hydrolysis  half  life  of  63 
days  under  aerobic  groundwater  conditions  but 
this  rate  extended  to  over  600  days  under  anaero- 
bic conditions.  Aldicarb  and  the  sulfoxide  were 
found  to  be  relatively  toxic  to  zooplankton  species. 
Biodegradation  experiments  using  p-cresol,  methyl 
ethyl  ketone,  benzene,  and  naphthalene  showed 
that  all  four  of  the  target  compounds  degraded 
completely  under  aerobic  conditions  with  rates 
ranging  from  eight  days  to  16  days.  These  rates 
were  slowed  under  anaerobic  conditions.  Anaero- 
bic biodegradation  of  TCA  resulted  primarily  in 
the  formation  of  1,1-DCA  and  cis-(l,2)-dichlor- 
oethene,  with  1,1-dichloroethene  (1,1-DCE).  Abi- 
otic degradation  experiments  with  TCA  showed 
first  order  kinetics  as  it  degraded  to  1,1-DCE. 
(Geiger-PTT) 
W90-03244 


IN  VIVO  BINDING  OF  EXOGENOUS  COPPER 
TO  HAEMOLYMPH  FRACTIONS  OF  ESTUA- 
RINE CRAB  SCYLLA  SERRATA  (FORSKAL). 

Madras  Univ.  (India).  Lab.  of  Pathobiology. 
R.  Balaji,  P.  Mullainadhan,  and  M.  Arumugam. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  128,  No.  3,  p  241-255,  June 
1989.  4  fig,  1  tab,  51  ref.  University  Commission 
Grants  F.8-56(Sc.)/88,SA-I  and  F.3-154/87,SR-II. 

Descriptors:  *Copper,  *Blood,  *Crabs,  *Estuarine 
fisheries,  *Bioaccumulation,  *Path  of  pollutants, 
Water  pollution  effects,  Heavy  metals,  Adsorption. 

Binding  of  copper  to  different  hemolymph  frac- 
tions (plasma,  hemocyanin,  clarified  plasma  and 
hemocytes)  was  quantitatively  determined  in  crab 
specimens  injected  with  Cu  as  cupric  chloride.  As 
a  prerequisite  to  this  study,  a  suitable  amount  of  Cu 
for  injection  was  empirically  selected  by  injecting 
various  amounts  of  Cu  into  the  hemocoel  of  crabs 
and  monitoring  the  consequent  changes  in  hemo- 
lymph-Cu  level  at  different  time  intervals  post- 
injection.  An  injection  dose  of  10  micromoles  was 
found  to  be  suitable  to  investigate  in  vivo  binding 
of  exogenous  Cu  to  different  hemolymph  fractions. 
In  the  hemolymph  of  uninjected  crabs,  no  free  Cu 
was  detectable,  86%  of  the  total  hemolymph  Cu 
was  found  in  association  with  plasma  proteins  and 
13%  is  associated  with  hemocytes  (hemocyte 
lysate  supernatant).  Analysis  of  protein  in  hemocy- 
anin fraction  isolated  from  plasma  revealed  that 
83%  of  the  protein  in  plasma  is  hemocyanin.  When 
the  crabs  were  injected  with  10  micromoles  Cu,  no 
free  Cu  was  detectable  in  any  of  the  hemolymph 
fractions  tested  at  any  time  post-injection,  the  first 
hemolymph  sample  was  analyzed  at  30  min  post- 
injection.  At  2  hr  post-injection,  the  Cu  concentra- 
tion in  hemocyanin  and  hemocyte-lysate  superna- 
tant increased  significantly  and  accounted  for  63 
and  20%  of  the  total  injected  Cu,  respectively. 
These  observations  demonstrate  that  hemocyanin 
and  hemocytes  play  a  significant  role  in  binding 
exogenous  Cu.  The  Cu  level  in  these  fractions 
decreased  thereafter  and  reached  almost  the  pre- 
injection  level  within  4  hr  post-injection.  Concomi- 
tantly at  this  hr  of  post-injection,  the  protein  level 
in  hemocyanin  and  hemocytes  decreased  signifi- 
cantly. These  observations  clearly  indicate  the  dis- 
appearance of  excess  Cu  from  circulation  along 
with  the  carrier  proteins  and  suggest  a  probable 
role  of  hemocyanin  and  hemocytes  in  transport  of 
exogenous  heavy  metals.  (Author's  abstract) 
W90-03258 


EFFECT  OF  PESTICIDES  ON  THE  GROWTH 
OF  AQUATIC  HYPHOMYCETES. 

Mangalore  Univ.  (India).  Dept.  of  Biosciences. 
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For  primary  bibliographic  entry  see  Field  5C. 
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FACTORS  AFFECTING  ZINC  CONCENTRA- 
TIONS IN  PLANTS  GROWN  IN  SLUDGE- 
AMENDED  SOILS. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 
Soil  Sciences. 

P.  Milner,  and  A.  V.  Barker. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  20,  No.  1-2,  p  1-21,  Jan  1989.  5 
fig,  3  tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  *Plant  growth, 
*Sludge  disposal,  "Land  disposal,  *Soil  amend- 
ments, *Endive,  *Lime,  'Sludge  utilization,  *Zinc, 
•Acidic  soils,  Hydrogen  ion  concentration,  Plant 
growth,  Silt,  Loam,  Sand. 

Endive  (Chicorium  endivia  L.),  a  crop  tolerant  of 
acid  soil  conditions,  was  grown  in  a  loamy  sand,  a 
loam,  and  a  silt  loam  in  a  greenhouse.  The  soils 
were  treated  with  limestone  and  a  high-calcium 
sewage  sludge  and  with  five  levels  of  Zn  ranging 
from  0  to  800  mg/kg.  Limed  soils  were  about  pH 
6-6.5,  compared  to  pH  4.5-5  for  unlimed  soils.  Zinc 
concentrations  in  snoots  of  endive  grown  in  limed 
soils  were  less  than  those  in  unlimed  soils.  Sludge 
increased  Zn  concentrations  in  plants  grown  in  the 
loam  or  silt  loam  but  not  in  the  loamy  sand.  The 
pH  of  the  loamy  sand  was  increased  by  the  addi- 
tion of  sludge  and  may  have  limited  Zn  entry  into 
the  plants.  A  second  addition  of  sludge  enhanced 
Zn  levels  in  plants,  and  the  effects  of  the  sludge 
appeared  to  be  related  to  the  resultant  soil  pH. 
(Author's  abstract) 
W90-03301 


NITRATE  IN  RUNOFF  WATER  FROM  CON- 
TAINER GROWN  JUNIPER  AND  ALBERTA 
SPRUCE  UNDER  DIFFERENT  IRRIGATION 
AND  N  FERTILIZATION  REGIMES. 

Connecticut     Agricultural     Experiment     Station, 

New  Haven.  Dept.  of  Soil  and  Water. 

T.  M.  Rathier,  and  C.  R.  Frink. 

Journal  of  Environmental  Horticulture  JEHOD5, 

Vol.  7,  No.  1,  p  32-35,  Mar  1989.  1  fig,  2  tab,  11 

ref. 

Descriptors:  *Nitrates,  'Irrigation  effects,  'Fertil- 
ization, 'Water  pollution  sources,  'Spruce  trees, 
'Juniper  trees,  Plant  growth,  Nitrogen,  Trickle 
irrigation,  Irrigation,  Groundwater  pollution. 

Juniperus  horizontalis  Moench  'Plumosa  Com- 
pacta  Youngstown'  (compact  Andorra  juniper) 
and  Picea  glauca  Moench  (Voss)  'Conica'  (dwarf 
Alberta  spruce)  were  grown  for  one  season  in  2.2 
L  (No.  1)  nursery  containers  in  a  potting  medium 
containing  composted  hardwood  bark,  sphagnum 
peat  moss  and  sand  (1:1:1  by  vol).  The  containers 
were  placed  over  lysimeters  permitting  continuous 
collection  and  measurement  of  water  passing 
through  and  around  the  containers.  Slow  release  or 
soluble  N  was  applied  at  an  annual  rate  of  1.6  g  of 
N  per  pot.  Containers  were  irrigated  by  either 
trickle  or  overhead  methods  and  water  volumes 
were  recorded.  Subsamples  of  leachate  were  col- 
lected and  analyzed  for  nitrate.  Much  less  nitrate 
was  leached  by  the  trickle  than  by  the  overhead 
irrigation.  Although  slow  release  n  sources  lost 
considerably  less  nitrate  in  runoff  water,  there  is 
still  sufficient  nitrate  lost  by  these  sources  to  pol- 
lute groundwater  unless  annual  fertilizer  needs  are 
supplied  by  split  applications.  Depending  on 
sources,  58-80%  of  the  N  applied  as  slow  release 
fertilizers  was  not  recovered  in  either  the  plant  or 
runoff  water.  (Author's  abstract) 
W90-03314 


STOCHASTIC  SIMULATION  MODEL  OF  OIL 
SPILL  FATE  AND  TRANSFER. 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

A.  H.  Al-Rabeh,  H.  M.  Cekirge,  and  N.  Gunay. 

Applied     Mathematical     Modelling    AMMODL, 

Vol.  13,  No.  6,  p  322-329,  June  1989.  10  fig,  45  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
•Fate  of  pollutants,   'Water  pollution   treatment, 


•Oil  spills,  'Mathematical  models,  'Dispersants, 
Stochastic  process,  Environmental  protection,  Ad- 
vection,  Pollutants,  Petroleum  products. 

Over  the  past  few  years,  considerable  research  has 
been  directed  toward  the  development  of  mathe- 
matical models  to  describe  the  behavior  of  oil 
spills.  A  successful  model  would  be  of  great  value 
in  selecting  locations  for  the  deployment  of  con- 
tainment and  collection  systems  to  mitigate  the 
effects  of  the  pollutant  on  the  environment.  In  this 
study,  a  comprehensive  stochastic  model  is  formu- 
lated to  simulate  the  fate  and  transport  of  oil  spills. 
The  model  consists  of  a  set  of  algorithms  describ- 
ing the  processes  of  advection,  turbulent  diffusion, 
surface  spreading,  vertical  mechanical  dispersion, 
emulsification,  and  evaporation.  Each  algorithm  is 
developed  separately  and  is  linked  to  related  proc- 
esses and  to  environmental  and  other  parameters. 
The  model  requires  as  input  the  velocity  field  of 
the  transporting  medium.  This  can  be  obtained 
from  a  three-dimensional  hydrodynamic  model  for 
tidal  and  wind-driven  currents  for  the  region  of 
interest.  The  oil  spill  fate  and  transport  model  is 
used  to  simulate  a  surface  oil  spill  in  the  Abu  Ali 
region  on  the  western  side  of  the  Arabian  Gulf. 
The  simulation  results  indicate  that  the  model  can 
predict  the  fate  and  transport  of  oil  slicks  with 
reasonable  accuracy.  (Author's  abstract) 
W90-03320 


FORAGING  IN  CENTRAL  VALLEY  AGRICUL- 
TURAL DRAINAGE  AREAS. 

California  Univ.,  Davis.  Dept.  of  Applied  Behav- 
ioral Sciences. 

For  primary  bibliographic  entry   see   Field   6G. 
W90-03323 


SURFACE  THERMAL  PLUME  IN  CHANNEL. 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

R.  E.  Baddour,  and  H.  A.  Farghaly. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  7,  p  869-886,  July  1989.  16 

fig,  2  tab,  30  ref. 

Descriptors:  'Diffusion,  'Plumes,  'Thermal  pollu- 
tion, 'Wastewater  disposal,  Channels,  Mathemati- 
cal models,  Hydraulics,  Turbulent  flow,  Stratified 
flow,  Temperature  effects,  Surface  flow. 

Thermal  and  other  wastewater  discharges  into  the 
environment  generate  turbulent  jets,  a  nonbuoyant 
flow,  and  plumes,  a  buoyant  flow.  In  order  to 
investigate  the  summer  behavior  of  a  surface  ther- 
mal plume  in  a  deep  channel  an  integral  model 
based  on  the  concept  of  turbulent  entrainment 
decay  in  stably  stratified  shear  flows  was  used  to 
predict  the  development  of  supercritical  surface 
plumes.  The  turbulent  structure  of  the  plume  was 
examined  using  flow  visualization  and  measure- 
ments of  temperature  fluctuations.  In  a  deep  chan- 
nel, a  supercritical  plume  reaches  a  terminal  state, 
which  is  well-scaled  using  the  momentum  function 
and  the  buoyancy  flux.  The  terminal  state  of  the 
plume  is  affected  by  the  critical  Richardson 
number,  but  is  independent  of  the  shape  of  the 
entrainment  function.  The  collapsing  turbulence 
beyond  the  entrainment  zone  is  characterized  by  a 
transfer  of  energy  to  lower-frequency  fluctuations 
and  a  shift  towards  a  smaller  rate  of  energy  decay. 
(Ence-PTT) 
W90-03330 


EXPERIMENTAL  INVESTIGATION  OF  SHAL- 
LOW RECIRCULATING  FLOWS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering  and  Applied  Mechanics. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03332 


NOTE  ON  AYOUB'S  DATA  OF  HORIZONTAL 
ROUND  BUOYANT  JET  IN  CURRENT. 

Hong  Kong  Univ.  Dept.  of  Civil  and  Structural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-03336 


CADMIUM  UPTAKE  BY  A  PHYTOPLANK  ION 
SPECIES  IN  THE  PRESENCE  OF  DIFFERENT 
INHIBITORS. 

Station  Zoologique,  Villefranche-sur-Mer 

(France). 

M.  Romeo,  M.  Gnassia-Barelli,  C.  S.  Karez,  and  S. 

Puiseux-Dao. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  22,  No.  1-4,  p  97-100,  1989.  2  tab,  7 

ref.  CNRS  Grant  No.  CNRS-AIP  1335. 

Descriptors:  'Cadmium,  'Bioaccumulation,  'Phy- 
toplankton,  'Path  of  pollutants,  Enzymes,  Calci- 
um, Aquatic  plants,  Plankton,  Heavy  metals. 

The  uptake  of  cadmium  by  the  Haptophyceae  Hy- 
menomonas  elongata  was  studied  as  regards  the 
energetic  processes  and  Ca-transport.  For  this  pur- 
pose, experiments  were  carried  out  in  the  presence 
of  an  uncoupler  of  the  phosphorylation,  m-chloro- 
phenylhydrazone  carbonyl  cyanide  (CCCP),  and 
of  a  inhibitor  of  calcium  channels  and  also  of 
Ca(  +  2)-ATPase,  verapamil.  To  reduce  the 
number  of  assays,  a  factorial  experimental  design 
was  used,  in  which  all  variables  (concentration  of 
Cd  in  the  medium,  incubation  time,  and  the  pres- 
ence of  the  inhibitor)  are  at  two  levels.  In  the 
absence  of  inhibitor,  Cd  uptake  was  found  to  vary 
as  a  function  of  metal  concentration  in  the  medium 
and  of  incubation  time.  CCCP  significantly  in- 
creased Cd  uptake  by  H.  elongata  at  sufficient 
incubation  time.  Therefore  Cd  uptake  seemed 
linked  to  an  energy-dependent  process,  involving 
an  ATPase.  Verapamil  immediately  increased  Cd 
uptake,  implying  an  interaction  between  Cd  and 
Ca.  (Author's  abstract) 
W90-03346 


MERCURY    DISTRIBUTION    IN    MARnTME 

SEDIMENT  AND  ITS  CORRELATION  WITH 

THE  POSIDONIA  OCEANICA  PRAIRIE  IN  A 

COASTAL  AREA  AFFECTED  BY  A  CHLOR- 

ALKALI  COMPLEX. 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 

1st.  di  Biofisica. 

R.  Ferrara,  B.  E.  Maserti,  and  P.  Paterno. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  22,  No.  1-4,  p  131-134,  1989.  1  fig, 

2  tab,  8  ref. 

Descriptors:  'Mercury,  'Sediments,  'Marine  sedi- 
ments, 'Aquatic  plants,  'Path  of  pollutants, 
'Benthic  flora,  'Coastal  waters,  'Industrial 
wastewater,  *Bioaccumulation,  'Bioindicators, 
Pollutant  identification,  Water  pollution  effects, 
Spectroscopy,  Atomic  absorption  spectroscopy, 
Heavy  metals. 

Mercury  concentrations  in  marine  sediment  over  a 
large  coastal  area  located  opposite  a  chlor-alkali 
(industrial)  complex  were  measured.  The  values 
ranged  from  0.12  microgram/g  to  6.48  microgram/ 
g,  d.w.  In  the  same  area  mercury  levels  in  some 
organs  of  the  marine  phanerogam  Posidonia  ocean- 
ica  were  measured  (leaves  0.022-0.075  micro- 
grams/g,  f.w.;  rhizomes  0.033-0.235  micrograms/g, 
f  w.;  roots  0.080-0.249  micrograms/g,  f.w.).  A  dis- 
tinct correlation  between  the  mercury  content  of 
the  sediment  and  that  present  in  the  different  parts 
of  the  plant  was  observed,  suggesting  a  possible 
use  of  Posidonia  oceanica  as  a  biological  indicator. 
It  was  also  concluded  that  the  sediments  constitute 
a  sink  of  the  mercury  which  is  slowly  released  into 
the  aquatic  environment.  (Author's  abstract) 
W90-03347 


BIOACCUMULATION  OF  CADMIUM  BY 
LUMBRICUS  TERRESTRIS. 

Geneva  Univ.  (Switzerland).  Dept.  Chimie  Miner- 
ale,  Analytique  et  Appliquee. 
S.  Ramseier,  M.  Martin,  W.  Haerdi,  P. 
Honsberger,  and  G.  Cuendet. 
Toxicological     and      Environmental      Chemistry 
TXECBP,  Vol.  22,  No.  1-4,  p  189-196,  1989.  6  fig, 
20  ref. 

Descriptors:  *Bioaccumulation,  'Cadmium,  'Path 
of  pollutants,  'Annelids,  'Food  chains,  'Septic 
sludge,    'Soil    environment,    Soil    contamination, 
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Wastewater,  Fauna,  Heavy  metals.  Atomic  absorp- 
tion spectroscopy. 

Due  to  their  intense  activity,  earthworms  are  in 
contact  with  most  substances  found  in  soils  and  can 
even  concentrate  some  of  them.  As  they  are  the 
prey  of  numerous  predators,  earthworms  represent 
an  essential  link  in  trophic  chains.  Two  experi- 
ments were  carried  out  to  determine  cadmium 
bioaccumulation  in  Lumbricus  terrestris  (Oligo- 
chaeta-Annelida).  In  the  first  one,  cadmium-con- 
taminated sewage  sludge  was  added  to  an  earth- 
worm culture.  The  worms'  cadmium  content  in- 
creased, related  to  culture  residence  time  (up  to  six 
months)  whereas,  in  the  control  culture,  such  an 
increase  was  not  observed  even  though  the  cadmi- 
um content  of  the  worms  was  greater  than  soil 
cadmium  content.  Cadmium  was  analyzed  in  some 
groups  of  organs.  The  results  show  that  cadmium 
is  mainly  accumulated  in  intestinal  and  associated 
chloragogenous  tissue  compartment.  From  85  to 
95%  of  total  cadmium  mass  found  in  the  worms 
was  located  in  this  organ  (control  worms  as  well  as 
contaminated  worms).  Intestinal  cadmium  concen- 
tration rose  to  120  ppm  in  contaminated  culture 
where  soil  cadmium  content  was  3  ppm.  In  the 
second  experiment,  earthworms  were  exposed  to 
intentionally  contaminated  food.  Bioaccumulation 
was  also  found  to  be  significant.  This  observation 
seems  to  show  that  a  part  of  resorbed  cadmium 
comes  from  the  digestive  system  where  it  can 
diffuse  in  the  whole  organism  as  observed.  A  cad- 
mium increase  in  excrements  was  also  observed 
when  the  cadmium  content  of  the  worms  was 
sufficiently  high.  (Author's  abstract) 
W90-03348 


DETERMINATION  AND  DISTRIBUTION  OF 
HYDROXYLATED  AROMATIC  COMPOUNDS 
IN  ESTUARINE  WATERS. 

Cochin  Univ.  of  Science  and  Technology  (India). 

Div.  of  Chemical  Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-03349 


HEAVY  METALS  IN  COASTAL  SEDIMENTS 

IN  GUIPUZCOA  (SPAIN). 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Lab.  Contaminacion. 

I.  Legorburu,  A.  Ramos,  and  M.  Sola. 

Toxicological     and     Environmental      Chemistry 

TXECBP,  Vol.  23,  No.  1-4,  p  129-134,  1989.  2  fig, 

5  tab,  5  ref. 

Descriptors:  'Spain,  *Path  of  pollutants,  'Estu- 
aries, 'Marine  sediments,  'Heavy  metals,  'Coastal 
waters,  'River  mouth,  'Industrial  wastes,  'Pollu- 
tion index,  Morphology,  Aluminum,  Cadmium, 
Copper,  Chromium,  Iron,  Manganese,  Nickel, 
Lead,  Zinc,  Organic  matter,  Atomic  absorption 
spectroscopy,  Water  pollution,  Bay  of  Biscay. 

Surface  sediment  samples  were  taken  from  the 
coastal  area  of  Guipuzcoa  at  depths  of  10,  20  and 
50  m.  Four  series  of  samplings  were  taken  in  July 
and  November  of  1986  and  February  and  May  of 
1987.  The  samples  were  wet  digested  (HN03-HC1- 
HF)  and  analyzed  by  atomic  absorption  spectros- 
copy. The  background  values  in  the  area  were 
determined  from  the  logarithmic  representation  of 
the  frequency  distribution  of  each  metal.  Those 
values  were  in  the  range  of  mean  metal  levels  in 
limestone  and  sandstone.  Of  these  metals,  chromi- 
um, iron,  manganese,  lead,  and  zinc  levels  were 
influenced  by  depth;  aluminum  and  organic  matter 
levels  were  influenced  by  season;  and  only  chromi- 
um, iron,  manganese,  lead,  and  zinc  levels  were 
influenced  by  location  (nearby  river).  These  data 
indicate  that  estuarine  morphology  (shore  line, 
bathimetry,  etc.)  is  the  primary  influence  on  the 
distribution  of  the  sediment.  The  Pollution  Load 
Index  (PLI)  was  calculated  for  every  station.  A 
comparison  between  the  PLI  at  10  and  50  m  depth 
sediments  shows  the  continental  origin  of  the 
metals:  Heavily  industrialized  areas  presented  a 
high  PLI  in  the  total  sediment  at  low  depth  and 
their  influence  reached  the  sediment  at  50  m.  Metal 
inputs  of  continental  origin  are  especially  impor- 
tant in  Deva,  Oria  and  Urola  river  mouths.  The 
sediments  of  the  coastal  area  of  Guipuzcoa  have  a 
low  metal  background  level,  but  inputs  of  polluted 


materials  of  continental  origin  increase  metal  con- 
centrations. (Ence-PTT) 
W90-03350 


SURVIVAL  AND  ACTIVITY  OF  STREPTOCOC- 
CUS FAECALIS  AND  ESCHERICHIA  COLI  IN 
TROPICAL  FRESHWATER. 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-03371 


PHENANTHRENE  MINERALIZATION 

ALONG  A  NATURAL  SALINITY  GRADIENT 
IN  AN  URBAN  ESTUARY,  BOSTON  HARBOR, 
MASSACHUSETTS. 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
M.  P.  Shiaris. 

Microbial  Ecology  MCBEBU,  Vol.  18,  No.  2,  p 
135-146,  1989.  3  fig,  1  tab,  47  ref.  EPA  Grants  R- 
81 1818-01-0  and  R-8101 19-01-0. 

Descriptors:  'Fate  of  pollutants,  'Polycyclic  aro- 
matic hydrocarbons,  'Saline  water,  'Tidal  rivers, 
'Mineralization,  'Phenanthrene,  Urban  areas, 
Boston  Harbor,  Glutamate. 

The  effect  of  varying  salinity  on  phenanthrene  and 
glutamate  mineralization  was  examined  in  sedi- 
ments along  a  natural  salinity  gradient  in  an  urban 
tidal  river.  Mineralization  was  measured  by  trap- 
ping 14C02  from  sediment  slurries  dosed  with 
trace  levels  of  (14C)phenanthrene  or 
(14C)glutamate.  Sediments  from  three  sites  repre- 
senting three  salinity  regimes  (0,  15,  and  30%) 
were  mixed  with  filtered  column  water  from  each 
site.  Ambient  phenanthrene  concentrations  were 
also  determined  to  calculate  phenanthrene  mineral- 
ization rates.  Rates  of  phenanthrene  mineralization 
related  significantly  to  increasing  salinity  along  the 
transect  as  determined  by  linear  regression  analy- 
sis. Rates  ranged  from  1  ng/hr/g  dry  sediment  at 
the  freshwater  site  to  >  16  ng/hr/g  dry  sediment 
at  the  30  ppt  salinity  site.  Glutamate  mineralization 
also  increased  from  the  freshwater  to  the  marine 
site;  however,  the  relationship  to  salinity  was  not 
statistically  significant.  To  examine  the  effect  of 
salinity  on  mineralizing  activities,  individual  sedi- 
ments were  mixed  with  filtered  water  of  the  other 
two  sites.  Slurries  were  also  made  with  artificial 
seawater  composed  of  0,  15,  or  30  g  NaCl/L  to 
substitute  for  overlying  water.  Rates  of  phenan- 
threne mineralization  in  the  0  ppt  ambient  salinity 
sediments  were  not  affected  by  higher  salinity 
waters.  Activities  in  the  15  and  30  ppt  ambient 
salinity  sediments,  however,  were  significantly  in- 
hibited by  incubation  with  0  ppt  salinity  water. 
The  inhibition,  in  large  part,  appears  to  be  due  to 
the  decreased  NaCl  concentration  of  the  water 
phase.  Glutamate  mineralization  was  affected  in  a 
similar  manner,  but  not  as  dramatically  as  phenan- 
threne mineralization.  The  results  suggest  that 
phenanthrene  degraders  in  low  salinity  estuarine 
sediments  subject  to  salt  water  intrusion  are  toler- 
ant to  a  wide  range  of  salinites  but  phenanthrene 
degradation  in  brackish  waters  is  mainly  a  function 
of  obligate  marine  microorganisms.  (Author's  ab- 
stract) 
W90-03372 


TRANSFORMATION  OF  CHLORINATED 
PHENOLIC  COMPOUNDS  IN  THE  GENUS 
RHODOCCUS. 

Helsinki  Univ.  (Finland).  Dept.  of  General  Micro- 
biology. 

M.  M.  Haggblom,  D.  Janke,  and  M.  S.  Salkinoja- 
Salonen. 

Microbial  Ecology  MCBEBU,  Vol.  18,  No.  2,  p 
147-159,  1989.  6  fig,  2  tab,  35  ref. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
'Bacteria,  'Rhodococcus,  'Chlorinated  hydrocar- 
bons, 'Phenols,  'Water  pollution  control,  Sludge, 
Soil  bacteria. 

The  ability  of  strains  of  the  genus  Rhodococcus  to 
transform  chlorinated  phenolic  compounds  was 
studied.  Noninduced  cells  of  several  strains  of 
Rhodococcus,  covering  at  least  eight  species,  were 
found  to  attack  monochlorophenols,  dichlorophen- 
ols,  and  trichlorophenols  by  hydroxylation  at  the 
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ortho  position  to  chlorocatechols.  3-chlorophenol 
and  4-chlorophenol  were  converted  to  4-chloroca- 
techol,  2,3-dichlorophenol  to  3,4-dichlorocatechol, 
and  3,4-dichlorophenol  to  4,5-dichlorocatechol. 
The  chlorocatechols  accumulated  to  nearly  stoi- 
chiometric amounts.  Other  monochlorophenols 
and  dichlorophenols  were  not  transformed.  The 
ability  of  the  strains  to  hydroxylate  chlorophenols 
correlated  with  the  ability  to  grow  on  unsubstitut- 
ed  phenol  as  the  sole  source  of  carbon  and  energy. 
Several  Rhodococcus  strains  attacked  chlorophen- 
olic  compounds  by  both  hydroxylation  and  O- 
methylation.  2,3,4-trichlorophenol,  2,3,5-trichloro- 
phenol,  and  3,4,5-trichlorophenol  were  hydroxy- 
lated  to  trichlorocatechol  and  then  sequentially  O- 
methylated  to  chloroguaiacol  and  chloroveratrole. 
Tetrachlorohydroquinone  was  O-methylated  se- 
quentially to  tetrachloro-4-methoxy-phenol  and 
tetrachloro-l,4-dimethoxybenzene.  Several  of  the 
active  strains  bad  no  known  history  of  exposure  to 
any  chloroaromatic  compound.  Rhodococci  are 
widely  distributed  in  soil  and  sludge  and  these 
results  suggest  that  this  genus  may  play  an  impor- 
tant role  in  transformation  of  chlorinated  phenolic 
compounds  in  the  environment.  (Author's  abstract) 
W90-03373 


RUNOFF,  SEDIMENT  AND  NUTRIENT 
LOSSES  FROM  VARIOUS  TILLAGE  SYSTEMS 
OF  COTTON. 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-03377 


FISHES  IN  THE  ILLINOIS  PORTION  OF  THE 
UPPER  DES  PLAINES  RIVER. 

Southern  Illinois  Univ.,  Carbondale.  Dept.  of  Zo- 
ology. 

R.  C.  Heidinger. 

Transactions  of  the  Illinois  Academy  of  Science 
TISAAH,  Vol.  82,  No.  1-2,  p  85-96,  1989.  6  tab,  10 
ref. 

Descriptors:  'Wetland  restoration,  'Wetlands, 
'Water  pollution  effects,  'Illinois,  'Fish  popula- 
tions, 'Carp,  'Water  pollution  sources,  Des  Plaines 
River,  Nonpoint  pollution  sources,  Urban  areas, 
Agricultural  runoff,  Channeling,  Urbanization, 
Species  diversity. 

The  Des  Plaines  River  Wetlands  Demonstration 
Project  is  the  reconstruction  of  a  riverine  wetland 
on  a  182  ha  site  bordering  a  4.67  km  stretch  of  the 
Upper  Des  Plaines  River.  The  site  is  in  Wad- 
sowrth,  Illinois,  58  km  north  of  Chicago.  The 
river,  which  drains  a  5400  sq  km  watershed  (80% 
is  agricultural  and  20%  urban),  is  polluted  with 
nonpoint  source  contaminants  from  both  urban  and 
agricultural  activities.  The  composition  and  rela- 
tive abundance  of  fish  species  in  the  upper  portion 
of  the  Des  Plaines  River  are  reported.  Ninety 
percent  of  the  fish  biomass  in  this  section  of  the 
river  is  carp.  Standing  crop  estimates  of  carp  indi- 
cate 371  kg/km  of  river.  By  almost  any  measure, 
the  fish  habitat  in  the  upper  Des  Plaines  River  has 
been  seriously  degraded  since  the  pre-settlement 
era  due  to  channelization,  urbanization,  and  agri- 
cultural practices.  This  has  lead  to  a  reduction  in 
or  loss  of  many  pollution-sensitive  species.  (Mertz- 
PTT) 
W90-03385 


SIMPLE  PREDICTIVE  APPROACH  TO 
SOLUTE  TRANSPORT  IN  LAYERED  SOILS. 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
J.  S.  Dyson,  and  R.  E.  White. 
Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 
525-542,  September  1989.  5  fig,  6  tab,  33  ref. 

Descriptors:  'Leaching,  'Path  of  pollutants,  'Non- 
point  pollution  sources,  'Soil  chemistry,  'Sand, 
'Soil  columns,  'Solute  transport,  'Nitrates, 
'Chlorides,  Soil  physics,  Model  studies,  Travel- 
time,  Transfer  function  model,  Convection-disper- 
sion model. 

Solute  transport  through  layered  columns  (re- 
packed  aggregates   overlying   sand)   was  studied 
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under  steady  flow  conditions.  Predictions  of  trans- 
port were  simplified  by  assuming  that  the  distribu- 
tion of  solute  travel  times  in  one  layer  was  not 
correlated  with  that  in  the  other.  The  implications 
of  this  assumption  were  developed  for  the  transfer 
function  model  (TFM)  and  the  convection-disper- 
sion model  (CDM)  of  solute  transport.  The  param- 
eter values  in  each  model  were  obtained  from 
experiments  carried  out  on  columns  containing 
only  aggregates  or  sand.  The  solutes  used  were 
nitrate  (surface-applied)  and  chloride  (previously 
distributed);  predictions  of  the  chloride  movement 
were  made  using  the  parameter  values  for  the 
nitrate.  The  predictions  were  tested  against  experi- 
mental values  of  drainage  effluent  concentration 
and  solute  concentration  with  depths  in  the  col- 
umns (measured  at  the  end  of  the  experiments). 
The  TFM  (with  an  assumed  lognormal  distribution 
of  travel  times)  and  the  CDM  did  not  differ  signifi- 
cantly, mainly  because  the  spatial  scale  of  the 
experiments  was  small.  Because  the  parameter 
values  for  the  columns  of  aggregates  or  sand  were 
determined  from  the  drainage  effluent  data,  they 
were  average  values  for  whole  columns.  These 
parameters  were  satisfactory  for  predicting  drain- 
age effluent  concentration  from  the  two-layer  col- 
umns. However,  they  were  not  satisfactory  for 
predicting  the  depth  distribution  of  solute,  particu- 
larly in  the  sand,  because  the  water  content  of  the 
sand  increased  with  depth,  unlike  that  of  the  aggre- 
gates, which  was  approximately  constant  with 
depth.  The  overall  results  of  this  study  on  materials 
of  differing  transport  characteristics  suggest  that 
the  assumption  of  uncorrelated  travel  times  be- 
tween layers  has  a  potentially  wide  application. 
The  approach  taken  here  needs  to  be  tested  on 
undisturbed  layered  soils.  (Author's  abstract) 
W90-034O8 


USABLE  MECHANISTIC  MODEL  OF  NI- 
TRATE LEACHING:  I.  THE  MODEL. 

Imperial  Chemical  Industries  Ltd.,  Bracknell  (Eng- 
land). Plant  Protection  Div. 
D.  Barraclough. 

Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 
543-554,  September  1989.  8  fig,  3  tab,  22  ref. 

Descriptors:  *Nonpoint  pollution  sources,  *Path  of 
pollutants,  *Soil  physics,  *Soil  chemistry,  *Solute 
transport,  'Nitrates,  *Leaching,  *Soil  water, 
'Model  studies,  Simulation,  Convection-dispersion, 
Flow,  Rainfall  intensity,  Mathematical  models, 
Hydraulic  conductivity. 

A  mechanistic  model  to  simulate  the  leaching  of 
nitrate  in  soil  can  accomodate  three  flow  patterns: 
conventional  convective-dispersion;  preferential 
flow,  in  which  water  and  solute  moving  in  the 
larger  water-filled  pores  fails  to  equilibrate  with 
that  in  the  smaller  pores;  and  by-pass  flow,  in 
which  water  (and  solute)  moves  rapidly  down 
cracks  and  fissures  without  displacing  the  soil 
water.  The  pattern  of  flow  depends  on  the  rainfall 
intensity  and  the  hydraulic  conductivity  of  the 
water-filled  pore  space.  The  performance  of  the 
model  was  examined  in  terms  of  its  ability  to 
reproduce  solute  profiles  calculated  from  analyti- 
cal solutions  to  transport  equations,  and  in  the 
sensitivity  of  the  output  to  changes  in  the  main 
parameters.  The  results  suggest  that  the  model,  as 
formulated,  is  mathematically  reliable.  In  some 
soils  where  significant  preferential  flow  is  occur- 
ring, solute  movement  may  be  adequately  de- 
scribed by  the  normal  convective-dispersion  equa- 
tion if  the  rate  of  solute  equilibration  between  the 
conducting  and  immobile  pore  space  is  rapid  con- 
pared  to  flow.  (See  also  W90-03410)  (Sand-PTT) 
W90-03409 


USABLE  MECHANISTIC  MODEL  OF  NI- 
TRATE LEACHING:  II.  APPLICATION. 

Imperial  Chemical  Industries  Ltd.,  Bracknell  (Eng- 
land). Plant  Protection  Div. 
D.  Barraclough. 

Journal  of  Soil  Science  JSSCAH,  Vol.  40,  No.  3,  p 
555-562,  September  1989.  5  fig,  2  tab,  9  ref. 

Descriptors:  *Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Soil  physics,  *Soil  chemistry,  'Solute 
transport,  'Nitrates,  'Leaching,  'Soil  water, 
•Model  studies,  Flow,  Simulation. 


Simulations  produced  by  a  mechanistic  model  are 
compared  with  field  observations  of  nitrate  leach- 
ing from  0.35  ha  hydrologically  isolated  experi- 
mental plots.  The  parameters  used  in  the  model 
were  obtained  in  two  ways.  First  by  fitting  the 
model  to  field  observations  in  one  year.  These 
parameters  were  then  used  to  simulate  leaching  in 
other  years.  Second,  model  parameters  were  ob- 
tained by  fitting  eluant  profiles  from  pulse  inputs  of 
solute  to  undisturbed  cores  in  the  laboratory. 
When  used  with  the  field-derived  parameters,  the 
model  simulates  total  leaching  losses  well  in  other 
years,  although  the  pattern  of  loss  is  only  approxi- 
mately reproduced.  The  simulation  suggests  that 
water  and  solute  flow  in  drained,  structured  soils  is 
complex;  preferential  flow  in  the  upper  horizons 
resulting  in  20%  of  the  water-filled  pore  space 
carrying  most  of  the  solute  flow,  and  by-pass  flow 
in  the  subsoil  causing  rapid  movement  of  water 
and  solute  to  the  drains.  The  result  is  that  much  of 
the  nitrate  in  the  upper  horizons  appears  to  be 
protected  from  leaching.  When  used  with  laborato- 
ry-derived parameters,  the  model  was  a  poor  pre- 
dictor of  both  the  pattern  and  quantity  of  nitrate 
leached.  (See  also  W90-03409)  (Author's  abstract) 
W90-03410 


DOWNSLOPE  MOVEMENT  OF  CHLORSUL- 
FURON  AFTER  CONVENTIONAL  AND  OVER- 
SNOW  APPLICATIONS  TO  WINTER  WHEAT. 

Utah  State  Univ.,  Logan.  Dept.  of  Plant  Science. 
J.  B.  Asghari,  S.  A.  Dewey,  and  T.  A.  Tindall. 
Soil  Science  SOSCAK,  Vol.  148,  No.  3,  p  227-230, 
September  1989.  1  fig,  2  tab,  5  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Herbicides,  'Chlorsulfuron,  'Surface 
runoff,  'Snow  cover,  Erosion,  Fertilizers,  Wheat, 
Agricultural  runoff. 

Chlorsulfuron  was  applied  conventionally  in  the 
fall  and  over  snow-covered  winter  wheat  in  an 
aqueous  suspension  with  graphite  powder  and  urea 
ammonium  nitrate  in  February  and  March  to  de- 
termine downslope  herbicide  movement  in  runoff. 
Plots  were  established  in  fields  with  slopes  of  8- 
14%.  Snow  depth  during  winter  application 
ranged  from  20-60  cm.  Soil  samples  collected  in 
the  spring  0.6,  0.9,  1.5,  2.4,  3.7,  5.2,  7  and  9.1  m 
downslope  from  each  treated  plot  were  analyzed 
using  a  lentil  bioassay  technique  to  determine  the 
presence  of  herbicide.  Chlorsulfuron  residues  were 
detected  as  far  as  3.7  m  downslope  from  plots.  Less 
downslope  herbicide  movement  occurred  when 
chlorsulfuron  was  applied  with  graphite  over  snow 
than  when  applied  as  a  conventional  fall  treatment. 
If  herbicide  is  applied  over  snow  without  graphite, 
significant  amounts  may  be  lost  as  a  result  of 
erosion.  (Author's  abstract) 
W90-03417 


STOCHASTIC  ANALYSIS  OF  NONSTATION- 
ARY  SUBSURFACE  SOLUTE  TRANSPORT:  2. 
CONDITIONAL  MOMENTS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

W.  Graham,  and  D.  McLaughlin. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  11,  p  2331-2355,  November  1989.  13  fig,  3  tab, 

57  ref,  2  append.  NSF  grant  ECE-85 14987. 

Descriptors:  'Groundwater  pollution,  'Pollutant 
transport,  'Path  of  pollutants,  'Solute  transport, 
'Hydraulic  conductivity,  'Groundwater  move- 
ment, 'Stochastic  hydrology,  Kalman  filter,  Ad- 
vection,  Dispersion. 

Stochastic  analyses  of  subsurface  transport  indicate 
that  the  concentration  distributions  of  individual 
solute  plumes  may  deviate  significantly  from  those 
predicted  by  unconditional  ensemble  statistics,  par- 
ticularly in  near-source  regions.  A  method  is  pre- 
sented for  developing  improved  concentration  pre- 
dictions which  are  tailored  to  site-specific  condi- 
tions. The  improved  predictions  are  obtained  by 
conditioning  ensemble  moments  on  field  observa- 
tions of  log  hydraulic  conductivity,  head,  and 
solute  concentration.  The  conditional  moments  are 
obtained  from  a  distributed  parameter  Kalman 
filter  which  is  recursively  linearized  about  the 
most  recent  estimates  of  solute  concentration  and 


velocity.  The  conditioning  procedure  is  illustrated 
for  two  synthetic  random  solute  plumes  Reason- 
ably good  estimates  of  the  solute  concentration 
distributions  were  obtained  by  conditioning  the 
ensemble  moments  on  a  small  number  of  measure- 
ments located  in  regions  of  high  concentration 
uncertainty.  The  sampling  networks  adapt  to  the 
unique  characteristics  of  each  plume  as  they 
evolve  over  time.  The  example  indicates  that  it  is 
more  important  to  capture  the  dominant  trends  of 
the  velocity  field  at  as  early  a  time  as  possible.  As 
more  measurements  become  available,  advection 
accounts  for  a  greater  portion  of  small-scale  veloc- 
ity variability,  and  the  magnitude  of  the  macrodis- 
persion  term  diminishes.  This  is  reflected  in  the 
behavior  of  the  conditional  ensemble  moments. 
(Author's  abstract) 
W90-03421 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AND 
RATE-LIMITED  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  3.  APPROXIMATE  SIMULA- 
TIONS OF  THE  FRONT  PROPAGATING 
AFTER  A  STEP  INPUT. 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).  Inst,  of  Nuclear  Sci- 
ences. 

K.  R.  Lassey. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  11,  p  2357-2366,  November  1989.  5  fig,  16  ref, 
2  append. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water movement,  'Solute  transport,  'Porous 
media,  'Isotherms,  'Model  studies,  Mathematical 
models,  Simulation. 

Sorptive  processes  which  accompany  unidimen- 
sional  solute  flow  through  a  porous  medium  can  be 
modeled  in  terms  of  rate-limiting  isotherms.  Both 
the  rate  limitations  and  dispersive  processes  com- 
bine to  degrade  or  distend  an  otherwise  sharp 
solute  front  initially  introduced  to  the  'column'  as  a 
step.  Whenever  dispersion  is  the  dominant  distend- 
ing mechanism,  the  model  simulation  can  be  well 
approximated  by  replacement  of  the  isotherm  with 
a  local  equilibrium  assumption  (LEA).  Conversely, 
if  kinetics  dominate  distension,  the  neglect  of  dis- 
persion can  provide  an  efficacious  approximant. 
The  double  Laplace-like  approximation  (DLA)  has 
been  developed  as  a  useful  approximant  when  nei- 
ther of  these  extremes  is  realized.  The  develop- 
ment is  for  a  simulation  model  of  unidimensional 
dispersive  and  advective  transport  which,  in  its 
most  general  form,  incorporates  combined  linear 
Freundlich  and  rate-limited  isotherms,  and  first- 
order  loss,  as  formulated  previously.  The  DLA  is 
about  as  computationally  onerous  as  the  LEA  and 
the  nondispersive  assumption  (NDA).  The  DLA- 
predicted  gradients  of  solute  and  sorbed  concentra- 
tion at  the  front  are  related  to  the  Peclet  and 
Damkohler  numbers  (characteristic  of  dispersion 
and  kinetics,  respectively),  and  includes  as  special 
cases  those  predicted  by  the  LEA  and  NDA.  A 
numerical  survey  of  the  three  approximants  indi- 
cates that,  for  a  propagating  solute  front  of  rela- 
tively minor  distension,  the  DLA  is  the  superior 
approximant.  (Author's  abstract) 
W90-03422 


SEASONAL  CHANGES   OF  CADMIUM   AND 

COPPER  LEVELS  IN  STEM-BORING  LARVAE 

OF     AGAPANTHIA     VILLOSOVIRIDESCENS 

(COLEOPTERA)  ON  SALT  MARSHES  OF  THE 

WESTERSCHELDE  ESTUARY. 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

M.  A.  Hemminga,  J.  Nieuwenhuize,  C.  H.  Poley- 
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Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  5,  p  747-754, 

November  1989.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Cadmium,  'Copper,  'Salt  marshes,  'Aquatic 
insects,  'Heavy  metals,  Larvae,  Larval  growth 
stage,  Estuaries,  Seasonal  variation,  The  Nether- 
lands, Path  of  pollutants. 
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Analyses  of  heavy  metals  in  insects,  including  their 
developmental  stages,  have  been  widely  used  to 
monitor  the  penetration  of  these  pollutants  in  vari- 
ous ecosystems,  or  have  been  carried  out  in  at- 
tempts to  make  ecological  generalizations  regard- 
ing transfer  and  accumulation  along  food  chains. 
There  are  however,  few  reports  dealing  with  sea- 
sonal changes  in  heavy  metal  content  of  insects.  In 
this  study,  the  time  course  of  cadmium  and  copper 
concentrations  in  larvae  of  the  longhorn  beetle 
Agapanthia  villosoviridescens  was  followed. 
Larvae  were  collected  from  three  salt  marshes 
along  the  Westerschelde  estuary  in  The  Nether- 
lands, which  is  severely  polluted  by  heavy  metals. 
Flowering  stems  of  Aster  tripolium,  which  showed 
circular  marks  due  to  ovipository  activity  of  Aga- 
panthia females,  were  collected  periodically  from 
each  sampling  site  from  late  summer  1986  until 
spring  1987.  Within  larval  populations,  Cd  levels 
were  found  to  fluctuate  strongly  with  time;  Cd 
levels  decreased  in  autumn  and  winter.  This  phe- 
nomenon was  not  found  for  Cu.  The  variable  Cd 
level  is  interpreted  as  being  the  result  of  changing 
environmental  conditions  in  the  field  during  the 
larval  period,  i.e.  lowering  temperatures  causing 
the  cessation  of  feeding  activity.  (VerNooy-PTT) 
W90-03426 


SURVEY  OF  PERSISTENT  PESTICIDE  RESI- 
DUES IN  THE  EDIBLE  TISSUES  OF  WILD 
AND  POND-RAISED  LOUISIANA  CRAYFISH 
AND  THEIR  HABITAT. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Food  Science. 

J.  D.  Madden,  M.  W.  Finerty,  and  R.  M.  Grodner. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  5,  p  779-784, 
November  1989.  1  tab,  1 1  ref. 

Descriptors:  *Pesticides,  *Crayfish,  'Tissue  analy- 
sis, 'Crustaceans,  'Organic  pesticides,  'Lake  fish- 
eries, 'Louisiana,  'Path  of  pollutants,  DDE, 
DDD,  Detritus,  Bioaccumulation. 

Procambarus  clarkii  and  P.  acutus  acutus  crayfish, 
the  two  most  important  species  of  an  economically 
important  crop  in  southern  Louisiana,  are  commer- 
cially harvested  from  ponds  and  from  waters  con- 
tiguous with  the  Atchafalaya  River  Basin  and  the 
Mississippi  River.  They  are  known  detritivores, 
which  during  their  feeding  may  ingest  xenobiotic 
contaminants  adsorbed  onto  decaying  vegetation 
and  the  sediment.  Crayfish  abdominal  muscle  and 
hepatopancreas,  sediments  and  water  collected 
from  four  dual-cropped  ponds  (rice  and  crayfish) 
and  two  Atchafalaya  River  Basin  locations  during 
the  1986  and  1987  production  years  were  analyzed 
for  persistent  and  organochlorine  pesticides.  The 
only  pesticide  residues  detected  in  occasional  tissue 
samples  were  DDD  and  DDE.  The  relatively  high 
readings  (0.311  mg/kg  p,p'-DDD  detected  in  the 
early  abdominal  muscle  pond  samples,  0.364  p,p'- 
DDD  in  the  peak  1987  river  basin  hepatopancreas, 
and  0.109  in  the  late  1987  pond  hepatopancreas) 
were  not  confirmed  on  the  second  column  and 
most  likely  represent  co-eluting  artifacts.  Neither 
DDD  nor  DDE  were  detected  in  water  or  sedi- 
ment samples.  No  confinnable  quantities  of  diel- 
drin,  endrin,  heptachlor,  heptachlor  epoxide,  or 
Mirex  were  detected  in  any  tissue  or  environmen- 
tal sample.  The  small  amount  of  persistent  pesti- 
cides that  may  have  entered  the  crayfish  from  the 
ingestion  of  food  and  sediment  or  thorough  the 
gills  would  be  readily  detoxified  by  the  mixed 
function  oxidase  system.  From  the  aspect  of  human 
consumption,  Louisiana  crayfish  appear  to  be  rela- 
tively free  of  anthropogenic  persistent  pesticide 
residues.  (VerNooy-PTT) 
W90-03430 


ZINC  ACCUMULATION  IN  FTODLER  CRABS 
UCA  ANNULIPES  LATREDLLE  AND  UCA 
TRIANGULARIS  (MTLNE  EDWARDS). 

Mississippi  Univ.  Medical  Center,  Jackson.  Dept. 
of  Neurology. 

V.  Uma  Devi,  and  Y.  Prabhkara  Rao. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.    18,  No.   2,  p   129-140,  October 
1989.  6  fig,  7  tab,  25  ref. 


Descriptors:  'Path  of  pollutants,  'Zinc,  'Crabs, 
•Bioaccumulation,  'Toxicity,  'India,  Tissue  analy- 
sis, Heavy  metals,  Bioassay. 

The  effect  of  exposure  time  and  concentration  on 
the  tissue-specific  accumulation  of  Zn  in  two  fid- 
dler crabs,  Uca  annulipes  and  Uca  triangularis, 
obtained  from  polluted  (Visakhapatnam  Harbor) 
and  unpolluted  (Bhimilipatnam)  areas  in  eastern 
India  was  studied.  Hepatopancreas  registered 
major  accumulation  of  Zn  when  the  crabs  were 
exposed  to  sublethal  concentrations  (6.38  to  15.39 
ppm)  for  30  days.  However,  when  the  crabs  were 
exposed  to  different  concentrations  of  Zn  (LC0, 
LC25,  LC50,  LC75)  ranging  from  12.93  to  99.38 
ppm,  higher  accumulation  was  recorded  in  gills 
than  in  hepatopancreas.  There  was  a  progressive 
increase  in  the  percentage  body  burden  of  Zn  in 
hepatopancreas,  but  that  in  gills  showed  a  decreas- 
ing trend.  The  standardized  body  burdens  for  both 
species  of  crabs  were  calculated  to  evaluate  their 
sensitivity  to  exposure  time  as  well  as  to  concentra- 
tion. The  fractional  retention  coefficients  of  expo- 
sure time  estimated  for  exposed  crabs  indicate  that 
U.  triangularis  from  Bhimilipatnam,  having  the 
highest  value,  is  sensitive  and  U.  annulipes  from 
Visakhapatnam  Harbor,  showing  the  lowest  value, 
is  resistant.  (Author's  abstract) 
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METABOLISMS  OF  14C-CARBARYL  AND  14C- 
1-NAPHTHOL  IN  MOIST  AND  FLOODED 
SOILS. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Nuclear  Agriculture  Div. 

N.  B.  K.  Murthy,  and  K.  Raghu. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  24,  No.  5,  p  479-491,  October  1989. 

3  tab,  17  ref. 

Descriptors:  'Biodegradation,  'Carbaryl,  'Fate  of 
pollutants,  'Insecticides,  'Naphthol,  Metabolism, 
Saturated  soils,  Chemical  analysis,  Carbon  radioi- 
sotopes, Mineralization,  Soil  types. 

The  metabolisms  of  14C-carbaryl  and  14C-1 -naph- 
thol in  moist  and  flooded  soils  was  studied  in  a 
continuous  flow-through  system  over  a  period  of 
28  days  permitting  14C-mass  balance.  The  percent 
distribution  of  radiocarbon  in  organic  volatiles, 
carbon  dioxide,  extractable  and  non-extractable 
(bound)  fractions  of  soils  were  determined.  Organ- 
ic volatiles  could  not  be  detected  in  either  carbaryl 
or  1-naphthol  treated  soils.  More  of  14C02  was 
evolved  from  moist  (25.6%)  than  flooded  soil 
(15.1%)  treated  with  carbaryl.  However,  the  min- 
eralization of  14C- 1-naphthol  was  negligible.  The 
extractable  radiocarbon  from  carbaryl  treatment 
was  greater  in  flooded  soil  (28.9%)  than  moist  soil 
(5.5%).  Less  than  one  percent  was  present  as 
parent  compound,  whereas  carbaryl  was  mainly 
metabolized  to  5-hydroxy  carbaryl  in  moist  soil 
and  to  4-hydroxy  and  5-hydroxy  carbaryl  in  flood- 
ed soil.  The  extractable  radiocarbon  amounted  to 
18.2  and  24.3%  in  moist  and  flooded  soils  respec- 
tively, and  the  parent  compound  was  less  than  one 
percent  with  1-naphthol  treatment.  Most  of  the 
radiocarbon  was  found  as  soil  bound  residues;  the 
formation  being  more  common  with  1-naphthol 
than  carbaryl.  The  humin  fraction  of  soil  organic 
matter  contributed  most  to  soil  bound  residues  of 
both  carbaryl  and  1-naphthol.  (Author's  abstract) 
W90-03444 


INCTOENCE  OF  FAECAL  COLIFORM  AND 
ESCHERICHIA  COLI  IN  FRESH  FISHERY 
PRODUCTS. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 
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Purushothaman. 

Bulletin  of  the  Department  of  Marine  Sciences 
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fig,  1  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Conforms, 
'Fish,  'India,  'Estuarine  environment,  Escherichia 
coli,  Klebsiella. 

Finfish  from  marine  and  estuarine  environment, 
shellfish,  water  and  sediment  samples  (total  204) 


Sources  Of  Pollution — Group  5B 

from  estuarine  environment  of  the  Portonovo  coast 
were  screened  for  the  presence  of  total  coliform 
(TC),  faecal  coliform  (FC)  and  Escherichia  coli 
(EC).  TC,  FC  and  EC  were  found  in  89.7%, 
72.5%  and  49%  of  samples  respectively.  Finfish 
collected  from  estuarine  environment  showed  the 
presence  of  the  above  bacterial  fractions  consist- 
ently with  higher  magnitude  than  marine  counter- 
parts. The  incidence  was  of  high  level  on  body 
surface  followed  by  gill  and  intestine.  The  major 
component  of  FC  was  E.  coli,  followed  by  Kleb- 
siella. (Author's  abstract) 
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STUDIES  ON  HYDROCARBON  UTILIZING 
BACTERIA  IN  COCHIN  BACKWATER. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

K.  Nandakumar,  M.  Chandrasekaran,  and  P. 

Lakshmanaperumalsamy. 

Bulletin  of  the  Department  of  Marine  Sciences 

University  of  Cochin,  Vol.  14,  p  75-82,  1986-88.  2 

fig,  5  tab,  13  ref. 

Descriptors:  'Biodegradation,  'Bacteria,  'Hydro- 
carbons, 'Oil  spills,  'Fate  of  pollutants,  'Backwa- 
ter, Cochin,  Pseudomonas,  Vibrio,  Micrococcus. 

Distribution  of  hydrocarbon  utilizing  bacteria 
(HUB)  in  water  and  sediment  samples  collected 
from  Cochin  backwater  was  studied  over  a  period 
of  six  months  from  December  1982  to  May  1983. 
HUB  varied  from  1000-10,000/100  ml  and  10,000- 
100,000/g  of  water  and  sediment  samples  respec- 
tively. About  90%  of  these  isolates  showed  various 
oil  utilizing  potential.  Pseudomonas  was  the  pre- 
dominant genus  followed  by  Vibrio  and  Micrococ- 
cus. All  of  the  isolates  utilized  crude  oil;  most 
degraded  motor  oil  and  gasoline;  kerosene  was 
least  preferred.  Degradation  of  crude  oil,  motor 
oil,  and  gasoline  was  fairly  constant  from  Decem- 
ber through  May,  however,  kerosene  and  diesel 
fuel  utilization  was  highest  in  December  and  April. 
(Author's  abstract) 
W90-03455 


SURFACE-SEDIMENT  CHRYSOPHYTES 

FROM  35  QUEBEC  LAKES  AND  THEIR  USE- 
FULNESS IN  RECONSTRUCTING  LAKE- 
WATER  PH. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-03458 


FINDINGS  OF  TRIBUTYLTCN,  DIBUTYLTTN 
AND  MONOBUTYLITN  IN  BD7ALVES  FROM 
SELECTED  U.S.  COASTAL  WATERS. 

Battelle  Ocean  Sciences,  Duxbury,  MA. 

A.  D.  Uhler,  T.  H.  Coogan,  K.  S.  Davis,  G.  S. 

Dwell,  and  W.  G.  Steinhauer. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  11,  p  971-979,  1989.  3  fig,  3 

tab,  24  ref.  NOAA  Contract  No.   50-DGNC-5- 

00263. 

Descriptors:  'Metal  organic  pesticides,  'Pesticides, 
'Antifoulants,  'Mollusks,  'Coastal  waters,  'Pollut- 
ant identification,  Path  of  pollutants,  'Organotin 
compounds,  Chemical  analysis,  Gas  chromatogra- 
phy. 

A  method  is  presented  for  determining  trace  levels 
of  tributyltin  (TBT)  and  its  degradation  products 
dibutyltin  (DBT)  and  monobutyltin  (MBT)  and  the 
TBT  manufacturing  impurity  tetrabutyltin  (TTBT) 
in  bivalve  mollusk  tissue.  In  this  modification  of 
previous  methods,  samples  were  acidified  with 
HC1  and  derivatized  with  n-pentylmagnesium  bro- 
mide. The  pentyl  derivatives  were  analyzed  by 
high  resolution  capillary  gas  chromatography 
using  a  flame  photometric  detector.  Butyltin  com- 
pounds were  analyzed  in  bivalve  mollusk  collected 
from  selected  near-shore  sites  of  the  U.S.  east  and 
west  coasts.  All  bivalves  from  the  sites  investigated 
were  contaminated  with  TBT,  DBT  and,  sporadi- 
cally, MBT.  The  ratio  of  TBT/DBT  in  sential 
organism  tissue  appears  to  be  a  species-specific 
equilibrium  value,  with  average  values  for  Mytilus 
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edulis  of  2.5  and  Mytilus  californianus  of 

(Author's  abstract) 

W90-03459 


11.6. 


a 


FATE  OF  DYES  IN  AQUATIC  SYSTEMS  II. 
SOLUBILITY  AND  OCTANOL/WATER  PAR- 
TITION COEFFICIENTS  OF  DISPERSE  DYES. 

Georgia  Univ.,  Athens.  Dept.  of  Textiles,  Mer- 
chandising and  Interiors. 
C.-P.  C.  Yen,  T.  A.  Perenich,  and  G.  L. 
Baughman. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  981-986,  1989.  1  fig,  1 
tab,  14  ref.  EPA  Grant  No.  CR8 12638. 

Descriptors:  *Dyes,  *Fate  of  pollutants,  'Solubili- 
ty coefficient. 

Water  solubilities  have  been  measured  for  10  dis- 
perse dyes  that  are  mostly  of  recent  vintage.  The 
solubilities  and  octanol/water  partition  coefficients 
are  used  to  predict  expected  concentration  factors 
for  sediment  and  biota.  The  results  show  that  these 
newer  disperse  dyes  are  likely  to  have  greater 
potential  toward  sediment  sorption  and  bioconcen- 
tration  than  older  dyes.  The  data  also  confirm  a 
previous  conclusion  that  methods  for  estimating 
the  octanol/water  partition  coefficient  of  these 
dyes  give  results  that  are  significantly  different 
from  measured  values.  Possible  explanations  for 
the  difference  are:  tendency  of  these  dyes  to  dimer- 
ize,  as  well  as  errors  due  to  tautomerization,  and 
inaccuracies  in  entropies  of  fusion.  (Author's  ab- 
stract) 
W90-03460 


MODELING  THE  FATE  OF  CHEMICALS  IN 
AN  AQUATIC  ENVIRONMENT:  THE  USE  OF 
COMPUTER  SPREADSHEET  AND  GRAPHICS 
SOFTWARE. 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
J.  M.  Southwood,  R.  C.  Harris,  and  D.  Mackay. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  987-996,  1989.  6  fig,  5 
tab,  8  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Computer  models,  *Model  studies,  *Aquatic 
environment,  Sediment-water  interfaces,  Simula- 
tion analysis,  Organophosphorus  compounds, 
Chloroform. 

The  Quantitative  Water  Air  Sediment  Interaction 
(QWASI)  model,  based  on  the  concept  of  fugacity, 
is  used  to  develop  quantitative  descriptions  of  the 
fate  of  chemicals  in  aquatic  environments  using 
LOTUS  1-2-3  software  on  a  microcomputer.  This 
software  package  is  shown  to  provide  a  powerful, 
easy  to  use  framework  in  which  to  use  QWASI  to 
simulate  the  reported  fate  of  three  chemicals:  terti- 
ary butylphenyl  diphenyl  phosphate,  3,4-dichlor- 
oaniline  and  chloroform.  For  each  chemical,  the 
graphics  capabilities  and  interactive  features  of 
LOTUS  1-2-3  are  used  to  guide  the  modeler  re- 
garding the  influence  of  various  processes  on  the 
fate  of  the  chemical  and  determine  appropriate 
variables  on  which  to  focus  to  improve  the  simula- 
tion. (Author's  abstract) 
W90-03461 


POLYCHLORINATED  DIBENZOFURANS 

AND  POLYCHLORINATED  DIBENZO-P- 
DIOXINS  IN  GREAT  LAKES  FISH:  A  BASE- 
LINE AND  INTERLAKE  COMPARISON. 

Environmental  Protection  Agency,  Chicago,  IL. 

Great  Lakes  National  Program  Office. 

D.  De  Vault,  W.  Dunn,  P.-A.  Bergqvist,  K. 

Wiberg,  and  C.  Rappe. 

Environmental      Toxicology      and       Chemistry 

ETOCDK,  Vol.  8,  No.  ll,p  1013-1022,  1989.  6  fig, 

5  tab,  27  ref.  EPA  Grant  No.  R005854-01. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, •Polychlorinated  biphenyls,  'Dibenzofurans, 
•Great  Lakes,  'Fish,  Trout,  Comparison  studies. 

Fish  from  each  of  the  Great  Lakes  and  Lake  St. 
Clair  were  analyzed  for  10  congeners  of  polychlo- 
rinated dibenzofurans  (PCDFs)  and  8  congeners  of 


polychlorinated  dibenzo-p-dioxins  (PCDDs). 
PCDFs  and  PCDDs  were  identified  above  detec- 
tion limits  in  samples  from  each  lake.  Concentra- 
tions of  PCDFs,  principally  2,3,7,8-TCDF,  were 
highest  (102.4  ng/kg)  in  Lake  Michigan  lake  trout 
and  lowest  in  late  trout  from  Lake  Superior  (20.9 
ng/kg).  Total  PCDD  concentrations  ranged  from 
7.2  ng/kg  in  Lake  Superior  lake  trout  in  64.5  ng/ 
kg  in  Lake  Ontario  lake  trout.  Concentrations  of 
2,3,7,8-TCDD  ranged  from  1.0  ng/kg  in  Lake  Su- 
perior lake  trout  to  48.9  ng/kg  in  lake  trout  from 
Lake  Ontario.  While  the  upper  lakes  were  some- 
what similar  in  the  absolute  concentration  and 
composition  of  PCDFs  and  PCDDs,  principle 
components  analysis  identified  statistically  signifi- 
cant inter-lake  and  intra-lake  differences  in  the 
composition  of  total  PCDF  and  total  PCDD. 
These  differences  suggest  differences  in  the  source 
of  these  compounds  to  each  of  the  Great  Lakes. 
(Author's  abstract) 
W90-03463 


BIOAVAILABILITY  OF  SEDIMENT-SORBED 
AND  AQUEOUS  SURFACTANTS  TO  CHIRON- 
OMUS  RIPARIUS  (MIDGE). 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
C.  A.  Pittinger,  D.  M.  Woltering,  and  J.  A. 
Masters. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  1023-1033,  1989.  4  fig, 
3  tab,  25  ref. 

Descriptors:  *Midges,  'Bioavailability,  'Linear 
alkyl  sulfonates,  'Surfactants,  'Toxicity,  'Path  of 
pollutants,  Sediment-water  interfaces,  Adsorption. 

The  bioavailability  of  sediment-sorbed  and  soluble 
fractions  of  three  surfactants  were  compared  in 
egg  hatchability  and  partial  life  cycle  chronic 
bioassays  with  the  midge  Chironomus  riparius. 
The  chemicals  tested  were  linear  alkyl  (dodecyl) 
benzene  sulfonate  (LAS),  dodecyl  trimethyl  am- 
monium chloride  (TMAC)  and  distearyl  dimethyl 
ammonium  chloride  (DSDMAC).  Midge  eggs  ex- 
posed to  ranges  of  surfactant  concentrations  in 
water  were  monitored  for  hatching  success  and 
posthatch  survival.  No  significant  reductions  in 
egg  hatching  were  observed  at  the  highest  concen- 
trations tested:  18.9  mg/L  LAS,  21.5  mg/L 
DSDMAC  and  15.4  mg/L  TMAC.  Newly 
hatched  larvae  were  more  sensitive  than  eggs;  re- 
spective 72-h  LC50  concentrations  (48-h  for 
TMAC)  were  2.2,  11.3  and  14.6  mg/L.  In  partial 
life  cycle  chronic  bioassays  in  sediment/water  test 
systems,  percentages  of  winged  adults  emerging 
after  continuous  exposure  of  larvae  and  pupae  to 
doses  of  each  surfactant  were  determined.  Expo- 
sure concentrations  in  sediment,  interstitial  water 
and  overlying  water  were  monitored  by  (14)C 
liquid  scintillation  counting.  Lowest  observed 
effect  concentrations  (LOECs)  of  sediment-spiked 
surfactants  were  319  to  993  micrograms/g  (dry 
weight)  LAS,  876  to  2,708  micrograms/g 
DSDMAC  and  >  3,084  micrograms/g  TMAC 
(highest  concentration  tested).  Corresponding  no 
observed  effect  concentrations  (NOECs)  were  319 
micrograms/g  LAS,  876  micrograms/g  DSDMAC 
and  3,084  micrograms/g  TMAC.  The  NOECs  are 
approximately  100,  1,000  and  10,000  times  greater 
than  respective  NOECs  of  the  solubilized  materi- 
als, and  exceed  levels  of  these  materials  measured 
in  the  environment.  The  results  indicated  that  ad- 
sorption onto  sediment  significantly  mitigates  sur- 
factant bioavailability  to  Chironomus.  (Author's 
abstract) 
W90-03464 


AWWA    LEAD    INFORMATION    SURVEY:    A 
FINAL  REPORT. 

Black  and  Veatch,  Kansas  City,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-03469 


AIDS  TRANSMISSION  IN  DRINKING  WATER: 
NO  THREAT. 

California    Dept.    of  Health    Services,    Berkeley. 

Viral  and  Rickettsial  Disease  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-03470 


GIARDIA  CYST  CONCENTRATIONS  IN 
RIVER  WATER. 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health 
J.  E.  Ongerth. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  9,  p  81-86,  September 
1989.  5  fig,  3  tab,  12  ref. 

Descriptors:  'Giardia,  'Rivers,  'Assay,  'Path  of 
pollutants,  Pacific  Northwest. 

Water  samples  from  three  pristine  rivers  in  the 
Pacific  Northwest  were  analyzed  for  Giardia  cyst 
presence  and  concentration  using  a  membrane-fil- 
tration-immunofluorescence-assay  procedure.  A 
total  of  222  samples  were  collected  either  monthly 
or  bimonthly  over  a  nine-month  period  from  17 
sampling  stations  on  three  rivers  and  12  tributaries. 
Cyst  recovery  efficiency  was  monitored  using  sam- 
ples seeded  with  cysts  at  levels  ranging  from  0.5  to 
50  cysts/L.  The  recovery  efficiency  of  the  proce- 
dure averaged  21.8%  +or-6%  through  26  sets  of 
samples.  Giardia  cysts  were  found  in  94  (43%)  of 
the  samples.  The  corresponding  cyst  concentra- 
tions calculated  from  the  recovery  efficiency  and 
the  sample  volume  ranged  from  0. 1  to  5.2  cysts/L. 
The  distribution  of  cyst  concentrations  in  positive 
samples  was  lognormal.  Both  the  magnitude  of 
cyst  concentrations  (as  indicated  by  the  mean 
value)  and  the  variability  (as  indicated  by  the  slope 
of  the  distribution)  differed  among  the  three  rivers. 
No  statistically  supportable  seasonal  variations 
were  found.  The  principal  conclusion  was  that 
Giardia  cysts  appear  to  be  continuously  present, 
though  at  low  concentrations,  even  in  relatively 
pristine  rivers.  (Author's  abstract) 
W90-03472 


TRANSPORT  OF  RTVER-DERTVED  TRACE 
METALS  THROUGH  THE  COASTAL  ZONE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

J.  M.  Bewers,  and  P.  A.  Yeats. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  4,  p  359-368,  August  1989.  4  fig,  4  tab, 

38  ref. 

Descriptors:  'Geochemistry,  'Heavy  metals, 
'Trace  metals,  'Coastal  waters,  Sediment  trans- 
port, Estuaries,  Path  of  pollutants,  Rivers,  Model 
studies,  Mixing. 

Approaches  to  estimating  the  transport  of  river- 
derived  trace  metals  through  coastal  areas,  taking 
account  of  particle-water  exchanges  and  remobili- 
zation  from  sediments  were  evaluated.  Models  of 
the  transport  of  several  trace  metals  through  a 
semi-enclosed  marginal  sea  and  across  western 
North  Atlantic  continental  shelves  were  used  to 
examine  the  fluxes  of  metals  through  the  coastal 
zone.  The  relationships  between  metals  and  salini- 
ty, in  both  nearshore  and  offshore  areas,  were  also 
used  to  exemplify  the  consequences  of  mixing 
processes  in  estuaries  and  to  determine  apparent 
riverine  end-member  compositions  on  larger  spatial 
scales.  In  all  cases,  the  metal-salinity  extrapolations 
yielded  lower  estimates  of  the  net  global  river 
fluxes  than  those  calculated  from  box  models  of 
the  Gulf  of  St.  Lawrence.  A  further  application  of 
the  generic  coastal  zone  model  was  to  quantify  the 
extnet  of  remobilization  of  metals  from  the  particu- 
late phase  within  the  coastal  zone.  The  model 
results  clearly  demonstrated  a  redistribution  of 
most  of  the  trace  metals  from  rapidly-settling  river 
borne  particles  to  to  the  dissolved  phase  or  to 
smaller  particles  that  settle  more  slowly.  (Author's 
abstract) 
W90-03481 


INPUT  OF  SELECTED  CHLORINATED  HY- 
DROCARBONS INTO  THE  COASTAL  AREA 
OF  EAST  JAVA   AND  ADJACENT  WATERS: 
DISTRIBUTION    PATTERNS    IN    THE    DIS- 
SOLVED AND  SUSPENDED  PHASE. 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
M.  T.  J.  Hillebrand,  J.  M.  Everaarts,  H.  Razak,  D. 
Moelyadi  Moelyo,  and  L.  Stolwijk. 
Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  23,  No.  4,  p  369-377,  August  1989.  4  fig,  2  tab, 
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13  ref. 

Descriptors:  'Path  of  pollutants,  *Water  pollution 
sources,  'Geochemistry,  'Indonesia,  'Chlorinated 
hydrocarbons,  'Java  Sea,  'Indian  Ocean,  Coastal 
waters,  Rivers,  DDT,  DDD,  DDE,  Suspended 
solids. 

Selected  organochlorines  were  analyzed  in  water 
and  suspended  particular  matter  collected  at  sta- 
tions in  two  rivers  on  East  Java,  the  adjacent 
coastal  zone,  the  Java  Sea  and  the  Indian  Ocean. 
The  sampling  period  covered  the  dry  monsoon  and 
the  beginning  of  the  wet  monsoon.  Concentrations 
of  dissolved  polychlorinated  biphenyls  (PCBs) 
were  in  the  same  range  as  in  Western  Europe  and 
North  America.  In  contrast,  the  concentrations  of 
all  measured  organochlorines  in  suspended  matter 
were  lower  and  often  not  detectable.  p,p'-DDT 
and  its  metabolites  p,p'-DDD  and  p,p'-DDE 
showed  the  highest  concentrations  of  all  com- 
pounds determined.  The  rivers  Bengawan  Solo  and 
Kali  Porong  can  be  considered  sources  of  these 
compounds  for  the  coastal  environment,  although 
their  impact  is  restricted  to  a  small  area.  Significant 
differences  between  the  dry  and  wet  monsoon 
were  only  observed  for  dissolved  PCBs  in  the  river 
Porong.  (Author's  abstract) 
W90-03482 


TRACE  OXY ANIONS  AND  THEIR  BEHAVIOR 
IN  THE  RIVERS  PORONG  AND  SOLO,  THE 
JAVA  SEA  AND  THE  ADJACENT  INDIAN 
OCEAN. 

Netherlands  Energy  Research  Foundation  ECN, 

Petten. 

H.  A.  Van  Der  Sloot,  D.  Hoede,  and  J.  Wijkstra. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  23,  No.  4,  p  379-386,  August  1989.  5  fig,  4  tab, 

20  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Geochemistry,  'Indonesia,  'Java  Sea, 
•Indian  Ocean,  'Heavy  metals,  'Trace  metals,  Ar- 
senic, Selenium,  Molybdnum,  Uranium,  Vanadium, 
Gold,  Antimony,  Tungsten,  Leaching,  Volcanic 
rock,  Seasonal  variation,  River  systems. 

During  the  Snellius-II  Expedition  (theme  5)  dis- 
solved and  particulate  concentrations  of  As(III), 
As(V),  Sbail),  Se(iy),  Mo,  U,  V,  Au  and  W  were 
measured  in  the  Kali  Porong  and  Bengawan  Solo, 
Strait  Madura,  the  Java  Sea  and  the  adjacent 
Indian  Ocean.  The  estuarine  mixing  behavior  of 
Mo,  U,  and  V  was  found  to  be  conservative. 
Arsenic  behaved  in  a  conservative  manner  during 
the  wet  period,  while  removal  was  observed  in  the 
high  salinity  region  of  the  Solo  and  Porong  during 
the  dry  season.  The  exceptionally  high  vanadium 
concentration  in  the  rivers  Porong  and  Solo, 
which  is  more  than  10  times  higher  than  that  in  the 
world  rivers,  is  connected  with  leaching  of  volcan- 
ic rock;  dissolved  concentrations  in  the  Java  Sea 
and  in  the  Indian  Ocean  compare  well  with  aver- 
age ocean  values.  The  observed  behavior  and  the 
concentrations  found  in  the  rivers  Solo  and  Porong 
and  the  adjacent  coastal  zone  indicates  anthropo- 
genic inputs  of  As,  Sb,  Se,  Mo,  U,  V,  and  W  are 
unlikely.  (Author's  abstract) 
W90-03483 


DISTRIBUTION  OF  DISSOLVED  AND  PAR- 
TICULATE MINOR  AND  MAJOR  ELEMENTS 
IN  THE  RIVER  AND  COASTAL  ENVIRON- 
MENT OF  EAST  JAVA  DURING  THE  SNEL- 
LIUS-n  EXPEDITION. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2K. 
W9O-03484 


HEAVY  METALS  (CU,  ZN,  CD,  PB)  IN  SEDI- 
MENT OF  THE  JAVA  SEA,  ESTUARINE  AND 
COASTAL  AREAS  OF  EAST  JAVA  AND  SOME 
DEEP-SEA  AREAS. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  M.  Everaarts. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  23,  No.  4,  p  403-413,  August  1989.  7  fig,  2  tab, 
20  ref. 


Descriptors:  'Indonesia,  'Path  of  pollutants, 
'Water  pollution  sources,  'Geochemistry,  'Java, 
•Heavy  metals,  'Copper,  'Zinc,  'Cadmium,  Lead, 
Sediments,  Silt,  River  systems,  Estuaries,  Coastal 
waters. 

The  concentration  of  copper,  zinc,  cadmium  and 
lead  were  measured  in  the  bulk  sediment  and  the 
silt  fraction  of  the  surface  sediment  (upper  2  cm) 
from  the  riverine  and  estuarine  zones  of  the  rivers 
Brantas  and  Solo  and  in  the  adjacent  coastal  areas 
around  East  Java.  The  levels  of  contamination  of 
the  sediments  with  heavy  metals  were  also  deter- 
mined in  the  Java  Sea,  some  sites  in  the  Bali  Sea 
and  the  Indian  Ocean.  The  concentrations  of  the 
trace  elements  were  consistently  higher  in  the  silt 
fraction  than  in  the  bulk  sediment.  Trace  element 
levels  were  higher  in  riverine  and  estuarine  sedi- 
ments than  in  sediment  from  coastal  waters  and  the 
Java  Sea.  Increased  copper,  zinc  and  cadmium 
concentrations  were  measured  in  surface  sediment 
from  deep-sea  areas.  There  were  no  or  only  minor 
differences  in  the  metal  concentrations  in  the  sedi- 
ment (both  bulk  sediment  and  the  silt  fraction) 
between  the  dry  and  the  wet  monsoon.  (Author's 
abstract) 
W90-03485 


COPPER,  ZINC  AND  CADMIUM  IN  BENTHIC 
ORGANISMS  FROM  THE  JAVA  SEA  AND  ES- 
TUARINE AND  COASTAL  AREAS  AROUND 
EAST  JAVA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  M.  Everaarts,  J.  P.  Boon,  W.  Kastoro,  C.  V. 
Fischer,  and  H.  Razak. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  23,  No.  4,  p  415-426,  August  1989.  5  fig,  3  tab, 
13  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Geochemistry,  'Bioaccumulation,  'In- 
donesia, 'Java,  'Java  Sea,  'Heavy  metals,  'Aquat- 
ic animals,  'Benthic  fauna,  Mollusks,  Arthropods, 
Echinoderms,  Fish,  Copper,  Zinc,  Cadmium,  Sea- 
sonal variation. 

A  study  was  made  of  the  concentrations  of  copper, 
zinc  and  cadmium  in  benthic  organisms,  represent- 
ing the  phyla  Mollusca,  Arthropoda,  Echinoder- 
mata  and  Pisces,  from  the  riverine  and  estuarine 
areas  of  the  rivers  Brantas  and  Solo  (East  Java) 
and  the  adjacent  coastal  area.  Moreover,  an  assess- 
ment was  made  of  the  contamination  of  the  benthic 
biota  with  these  elements  in  the  Java  Sea  and  Bali 
Sea.  Benthic  organisms  show  a  species-specific 
uptake  pattern  for  each  element.  Compared  to  the 
same  type  of  animals  from  estuaries  and  coastal 
areas  in  temperate  regions  of  western  Europe,  the 
concentrations  of  cadium  are  considerably  higher, 
while  copper  and  zinc  concentrations  are  some- 
what lower.  There  in  no  general  trend  in  concen- 
tration levels  of  the  metals  in  specimens  from 
rivers,  estuaries,  coastal  zone  and  open  sea.  In 
some  groups  of  organisms  (e.g.  shrimp,  starfish) 
the  concentrations  of  copper  and  zinc  are  highest 
in  specimens  from  rivers  and  estuaries.  In  contrast, 
cadium  concentration  levels  in  e.g.  crab,  shrimp 
and  squid  are  lowest  in  the  riverine  and  estuarine 
areas.  Significant  differences  in  metal  concentra- 
tions in  these  organisms  were  found  between  the 
dry  monsoon  period  (July,  August)  and  the  begin- 
ning of  the  wet  monsoon  (November,  December). 
No  relationship  existed  between  the  metal  concen- 
tration of  the  organisms  and  the  silt  fraction  of  the 
sediment  (grain  size  <  63  microm)  or  the  bulk 
sediment.  (Author's  abstract) 
W90-03486 


CYCLIC  ORGANOCHLORINES  IN  EPI- 
BENTHIC  ORGANISMS  FROM  COASTAL 
WATERS  AROUND  EAST  JAVA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  P.  Boon,  J.  M.  Everaarts,  W.  W.  Kastoro,  H. 
Razak,  and  I.  Sumanta. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  23,  No.  4,  p  427-439,  August  1989.  4  fig,  3  tab, 
18  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Indonesia,  'Poly- 
chlorinated biphenyls,  'Pesticides,  'Benthic  fauna, 


Sources  Of  Pollution — Group  5B 

'Java    Sea,    DDE,    Seasonal    variation,    Brantas 
River,  Solo  River,  Porong  River. 

Polychlorinated  biphenyls  (PCBs),  organochlorine 
pesticides  and  their  persistent  metabolites  were 
identified  in  epibenthic  animals  from  the  estuaries 
of  the  rivers  Brantas  and  Solo  and  from  Strait 
Madura,  Strait  Bali  and  the  Java  Sea  in  July  and 
November  1984.  Samples  of  different  phyla 
showed  similar  general  geographical  trends  for  the 
compounds  investigated.  Contamination  with  p,p'- 
DDE  was  of  major  importance  in  the  river 
Porong,  a  distribution  of  the  Brantas  river  system. 
Increased  concentrations  of  PCBs  were  found  near 
Surabaya.  In  Strait  Madura,  p,p'-DDE  and  PCBs 
were  increased  only  in  animals  from  the  western 
part.  Therefore  the  dispersion  of  the  contaminants 
in  biota  appeared  to  be  determined  by  the  residual 
currents  caused  by  the  SE  trade  winds  prevailing 
in  both  periods  of  sampling  (July  and  November 
1984).  Generally  no  differences  existed  between 
the  two  sampling  periods,  except  in  the  Java  Sea, 
where  PCBs  were  only  detected  during  the  No- 
vember cruise.  Compared  to  the  animals  from 
Strait  Madura,  the  PCB  patterns  showed  increased 
contributions  of  trichlorobiphenyls  and  tetrachlor- 
obiphenyls.  This  could  not  be  related  to  differences 
in  PCB-patterns  of  water  or  suspended  particles. 
The  compounds  QCB,  HCB,  alpha-HCH,  b-HCH, 
o,p'-DDD,  methoxychlor  and  several  cyclodienes 
were  generally  below  detection  limits.  (Author's 
abstract) 
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TRANSPORT  OF  HEAVY  METALS  DURING 
FLOOD  EVENTS  IN  THE  POLLUTED  RIVER 
GEUL  (THE  NETHERLANDS). 

Utrecht  Rijksuniversiteit  (Netherlands). 

J.  Leenaers. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

325-338,  October-December  1989.  6  fig,  7  tab,  28 

ref. 

Descriptors:  'Heavy  metals,  'Path  of  pollutants, 
'Geul  River,  *Flood  discharge,  'Sediment  trans- 
port, Lead,  Zinc,  Cadmium,  Flood  peak,  River 
sediments,  The  Netherlands,  Solute  transport, 
Mass  transport. 

For  a  specific  flood  on  the  polluted  Geul  River  in 
the  Netherlands  in  March  1988,  the  relationships 
between  river  discharge,  sediment  concentrations, 
and  associated  metal  levels  were  investigated.  It 
was  found  that  river  discharge  has  only  a  limited 
influence  on  the  transport  of  sediment  and  lead, 
zinc,  and  cadmium.  During  flood  peaks  its  role  is 
prominent,  but  at  the  intermediate  stages  between 
peaks,  the  quantity  and  quality  of  transported  sedi- 
ment depend  on  the  variable  activity  of  various 
sediment  sources  upstream.  Nevertheless,  when 
data  from  more  floods  in  the  Geul  River  were 
assembled,  sediment  and  metal  rating  curves  were 
obtained,  which  provided  correlation  coefficients 
of  0.63-0.92.  Using  these  curves,  mass  transport 
calculations  were  carried  out  which  demonstrate 
that  the  bulk  of  the  annual  transport  of  sediments 
and  heavy  metals  occurs  during  a  limited  number 
of  major  floods.  During  these  major  floods,  the 
dissolved  fractions  of  Pb  and  Zn  accounted  for  < 
5%  of  the  total  transport,  whereas  23%  of  Cd  is 
transported  in  a  dissolved  state.  (Author's  abstract) 
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LABORATORY  TEST  OF  THE  SOIL  CHEMI- 
CAL SUBMODELS  OF  TWO  MODELS  OF 
CATCHMENT  ACIDIFICATION. 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

I.  C.  Grieve. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  4,  p. 

339-346,  October-December   1989.   2  fig,    14  ref. 

Descriptors:  'Aluminum,  'Acid  rain  effects, 
•Model  studies,  *Laboratory  models,  'Water  pol- 
lution sources,  Catchment  basins,  Soil  chemistry, 
Acidification,  Ion  exchange,  Organic  soils. 

Parameters  for  ion  exchange  selectivity  and  alumi- 
num hydroxide  dissolution  in  the  soil  chemical 
submodels   used   in   applications  of  the   Birkenes 
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model  and  of  MAGIC  were  compared  and  several 
discrepancies  identified  for  organic  soils.  A  labora- 
tory column  simulation  of  the  soil  chemical  submo- 
dels was  applied  to  soils  from  the  Loch  Dee  area  in 
Galloway.  Experimental  results  were  well  predict- 
ed by  a  simplified  version  of  MAGIC,  with  ion 
exchange  selectivity  parameters  similar  to  those 
used  in  a  previous  simulation  of  one  subcatchment 
of  Loch  Dee.  The  aluminum  hydroxide  dissolution 
parameter  used  previously  was  found  to  be  too  low 
for  the  organic  soil  materials,  where  a  value  of 
1,000,000  predicted  the  experimental  results  more 
closely.  This  indicates  the  necessity  to  reappraise 
the  processes  controlling  Al  release  from  acid 
peats.  The  model  developed  also  included  a  simple 
silicate  weathering  reaction  to  release  base  cations 
into  the  system.  It  is  concluded  that  such  simple 
laboratory  simulations  are  useful  for  independent 
calibration  of  the  soil  chemical  submodel  of  catch- 
ment models.  (Author's  abstract) 
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TRANSFORMATION  AND  EXPORT  OF  PHOS- 
PHORUS FROM  WETLANDS. 

Ontario  Ministry  of  the  Environment,  Thunder 

Bay  (Ontario). 

For  primary  bibliographic  entry  see  Field  2H. 
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5C.  Effects  Of  Pollution 


EXAMINATION  OF  POTENTIAL  RISKS 
FROM  EXPOSURE  TO  DIOXIN  IN  PAPER 
MILL  SLUDGE  USED  TO  RECLAIM  ABAN- 
DONED APPALACHIAN  COAL  MINES. 

Envirologic  Data,  Inc.,  Portland,  ME. 
R.  E.  Keenan,  M.  M.  Sauer,  and  F.  H.  Lawrence. 
Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1131- 
1138,1989.  ltab,  60  ref. 

Descriptors:  *Water  pollution  effects,  *Public 
health,  "Human  pathology,  *Mine  reclamation, 
♦Sludge  disposal,  *Waste  disposal,  *Dioxins,  *Pulp 
wastes,  *Coal  mines,  *Mine  wastes,  Risks,  Sludge, 
Wastewater  treatment,  Wastewater  renovation. 

The  potential  human  health  risks  associated  with 
trace  concentrations  of  TCDD  equivalents  in  a 
pulp  and  paper  mill  wastewater  treatment  plant 
sludge  used  in  the  reclamation  of  abandoned  Appa- 
lachian coal  mines  were  assessed.  Maximum  hypo- 
thetical exposures  to  sludge-containing  trace  con- 
centrations of  TCDD  equivalents  were  estimated 
to  result  in  insignificant  health  risks  to  those  who 
might  reside  on  the  reclaimed  mine  site  or  use  the 
land  to  hunt  or  to  graze  livestock,  for  a  full  lifetime 
exposure.  Concentrations  of  TCDD  equivalents  in 
sludge  below  310  ppt  present  no  significant  threat 
to  human  health  under  a  combination  of  all  the 
exposure  pathways  examined  in  this  analysis.  It  is 
believed  that  even  higher  levels  would  not  present 
a  significant  risk,  given  the  conservative  exposure 
modeling  performed  in  this  analysis  and  the  selec- 
tion of  a  very  conservative  level  of  acceptable  risk. 
(Author's  abstract) 
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ACUTE  AND  CHRONIC  TOXICITY  OF  PRO- 
DUCED WATER  FROM  A  NORTH  SEA  OIL 
PRODUCTION  PLATFORM  TO  THE  CALAN- 
OID  COPEPOD  ACARTIA  TONSA. 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 

tingbourne  Research  Centre. 

A.  E.  Girling. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  2,  p  280-286, 

1989.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Toxicity, 
•Oil  pollution,  'Offshore  platforms,  'Water  pollu- 
tion effects,  'Population  exposure,  'Marine  ani- 
mals, Copepods,  Oil  wastes. 

The  routine  operation  of  offshore  oil  production 
platforms  results  in  the  discharge  to  the  sea  of 
'produced  water'  after  it  has  been  separated  from 
oil  drawn  from  the  reservoir.  Discharge  of  pro- 
duced water  in  the  U.K.  sector  of  the  North  Sea  is 
given  an  exemption  from  the  provisions  of  the  1971 


Prevention  of  Oil  Pollution  Act  providing  the 
monthly  average  oil-in-water  content  measured 
twice  per  day  does  not  exceed  40  mg/kg.  The 
methods  used  to  assess  acute  and  chronic  toxicity 
to  the  marine  calanoid  copepod  Acartia  tonsa,  and 
the  results  of  tests  performed  on  a  sample  of  pro- 
duced water  collected  in  February,  1986  are  pre- 
sented. Tests  were  performed  on  subsamples  ofthe 
bulk  sample  that  were  untreated,  filtered,  or  biode- 
graded.  Results  showed  that  exposure  to  concen- 
trations of  1  and  5%  of  filtered  produced  water 
resulted  in  adult  populations  declining  to  below 
starting  densities  after  21  day.  In  contrast,  adult 
populations  increased  in  all  of  the  0.5  to  15% 
concentrations  of  filtered,  biodegraded  produced 
water  over  the  same  period.  Produced  water  from 
the  Shell/Esso  Dunlin  'A'  platform  has  no  acute 
(48-hr)  or  chronic  (21 -day)  toxicity  to  A.  tonsa  at 
dilution  in  the  receiving  environment  greater  than 
40  and  200-fold,  respectively.  (Friedmann-PTT) 
W90-02620 


EFFECT  OF  SPECIATION  ON  UPTAKE  AND 

TOXICITY  OF  CADMIUM  TO  SHRIMP  CRAN- 

GON  CRANGON  (L). 

Technical  Univ.  of  Lisbon  (Portugal).  Centre  of 

Structural  Chemistry. 

M.  L.  S.  Simoes  Goncalves,  M.  F.  C.  Vilhena,  L. 

M.  V.  Machado,  C.  M.  R.  Pescada,  and  M. 

Legrand  de  Moura. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  2,  p  287-294, 

1989.  3  tab,  8  ref. 

Descriptors:  'Toxicity,  'Chemical  speciation, 
'Water  pollution  effects,  'Toxicity,  'Absorption, 
•Cadmium,  'Shrimp,  Crustaceans,  Heavy  metals, 
Trace  elements,  Bioaccumulation,  Population  ex- 
posure. 

A  study  was  conducted  on  the  effects  of  speciation 
of  cadmium  in  sea  water  on  toxicity  to  shrimp 
Crangon  Crangon  (L)  in  the  presence  and  absence 
of  pyridine-2,6-dicarboxylic  acid  (a  rough  model  of 
a  chelate  group  of  humic  acids).  Ultrafiltration  and 
ion  exchange  Chelex  columns  were  used  in  conjuc- 
tion  with  atomic  absorption  (AA)  and  differential 
pulse  anodic  stripping  voltammetry  (DPASV). 
The  uptake  and  toxicity  of  cadmium  were  studied 
and  the  organs  where  this  heavy  metal  accumulat- 
ed were  noted.  It  was  found  that  the  cadmium 
complex  with  pyridine-2,6-dicarboyxlic  was  not 
available  to  the  shrimp  and  that  during  the  5  days 
of  the  experimental  run,  cadmium  was  preferential- 
ly accumulated  in  the  hepatopancreas  and  cara- 
pace. Movement  and  time  of  response  to  external 
stimuli  were  affected  in  the  shrimp  contaminated 
with  a  total  cadmium  concentration  of  0.000006  m. 
(Freidman-PTT) 
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NITRITE-INDUCED  ANEMIA  IN  CHANNEL 
CATFISH,  ICTALURUS  PUNCTATUS  RA- 
FINESQUE. 

Delta  Branch  Experiment  Station,  Stoneville,  MS. 
C.  S.  Tucker,  R.  Francis-Floyd,  and  M.  H.  Beleau. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  2,  p  295-301, 
1989.  1  fig,  1  tab,  16  ref.  Dept.  of  Agriculture 
Agreement  84-CSRS-2-2363. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Fish  populations,  'Catfish,  'Nitrites,  Morbidity, 
Pathology,  Animal  pathology,  Aquaculture,  Popu- 
lation exposure. 

Environmental  nitrite-nitrogen  concentrations  of  4 
mg/L  or  more  occur  sporadically  in  channel  cat- 
fish culture  ponds,  and  the  frequency  of  occur- 
rence is  greatest  in  the  fall  and  spring.  It  is  shown 
that  a  variable,  but  generally  mild,  anemia  devel- 
ops in  channel  catfish  exposed  to  nitrite.  The 
anemia  that  develops  in  the  nitrite-exposed  fish  is 
thought  to  be  related  to  the  high  energy  require- 
ment for  methemoglobin  reduction.  Fish  were  held 
in  test  tanks  for  7  days  before  the  initial  sampling. 
Six  fish  were  removed  from  each  tank  after  7,  14, 
and  21  days  of  exposure  to  nitrite-nitrogen,  and 
blood  was  collected  and  analyzed  for  hematocrit, 
total  hemoglobin,  and  percent  methemoglobin. 
The  development  of  both  methemoglobinemia  and 


anemia  caused  a  marked  reduction  in  functional 
hemoglobin  in  fish  exposed  to  the  two  highest 
nitrite  concentrations,  2.88  and  1.89  mg/L.  On 
days  7  and  14,  blood  from  fish  exposed  to  2.88  rog/ 
L  nitrite-nitrogen  averaged  less  than  30%  of  the 
functional  hemoglobin  content  of  control  fish.  A 
management  procedure  for  preventing  the  devel- 
opment of  anemia  during  periods  of  elevated  envi- 
ronmental nitrite  concentrations  is  presented.  In- 
creasing the  amount  of  chloride  salt  added  to  com- 
mercial catfish  ponds  to  obtain  a  nitritexhloride 
molar  ratio  of  about  0.1  or  less  is  recommended  to 
maintain  functional  hemoglobin  at  near  normal 
levels.  (Friedmann-PTT) 
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TOXICITY  OF  THE  ORGANOPHOSPHOROUS 

INSECTICIDE     METAMIDOPHOS     (O.S-DE- 

METHYL    PHOSPHORAMIDOTHIOATE)   TO 

LARVAE  OF  THE  FRESHWATER  PRAWN  MA- 

CROBRACHIUM    ROSENBERGII    (DE    MAN) 

AND  THE  BLUE  SHRIMP  PENAEUS  STYLIR- 

OSTRIS  STEVIPSON. 

Institute  Tecnologico  y  de  Estudios  Superiores  de 

Monterrey  (Mexico).  Escuela  de  Ciencias  Mariti- 

mas  y  Alimentaries. 

L.  M.  Juarez,  and  J.  Sanchez. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  2,  p  302-309, 

1989.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Larvae,  'Organophosphorus  pesticides,  'Crusta- 
ceans, Aquatic  populations,  Organophosphorus 
compounds,  Population  exposure,  Agricultural 
chemicals,  Tropical  regions. 

The  organophosphorous  insecticide  0,S-dimethyl 
phosphoramidothioate  (Metamidophos,  Tamaron, 
Monitor,  Hamidop)  is  widely  used  for  pest  control 
in  tropical  crops.  If  washed  down  to  streams  and 
estuaries,  its  residues  could  adversely  affected  pop- 
ulations of  commercially  important  crustaceans. 
The  toxicity  of  Metamidophos  to  larvae  of  Macro- 
brachium  rosenbergii  and  Penaeus  stylirostris  were 
determined.  For  P.  stylirostris  larvae,  that  Nauplii 
showed  the  greatest  sensitivity  to  insecticide,  with 
a  24-h  LC50  of  10  ng/L,  followed  by  protozoa  and 
mysis  larvae,  with  24-hr  LC50s  of  85  and  160  ng/ 
L,  respectively.  For  M.  rosenbergii,  Zoea  IV  and 
VII  were  extremely  sensitive  to  the  pesticide,  with 
24-hr  LC50s  of  0.48  and  0.50  ng/L,  respectively. 
Zoea  I  and  early  postlarvae  were  more  resistant, 
with  24-hr  LC50s  of  24  and  42  ng/L,  respectively. 
In  tests  with  M.  rosenbergii  through  its  complete 
larval  cycle,  increasing  concentrations  of  Metami- 
dophos reduced  survival  and  slowed  development. 
The  pesticide  was,  overall,  more  toxic  to  crusta- 
ceans than  other  insecticides  previously  tested.  The 
low  LC50  values  found  in  this  study  and  the  fact 
that  concentraions  as  low  as  0.10  ng/L  can  reduce 
survival  and  increase  time  to  metamorphosis 
showed  that  even  small  quantities  of  this  pesticide 
could  adversely  affect  crustacean  populations. 
(Friedmann-PTT) 
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LEAD-INDUCED  BIOCHEMICAL  CHANGES 
IN  FRESHWATER  FISH  OREOCHROMIS 
MOSSAMBICUS. 

National  Inst,  of  Occupational  Health,  Ahmedabad 

(India). 

S.  G.  Ruparelia,  Y.  Verma,  N.  S  .  Mehta,  and  S.  R. 

Salyed. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  2,  p  310-314, 

1989.  1  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  *Lead, 
•Toxicity,  *Morbidity,  *Fish  physiology,  Patholo- 
gy, Population  exposure,  India,  Heavy  metals, 
Trace  elements. 

In  fish,  lead  is  known  to  cause  a  variety  of  effects 
such  as  anemia,  inhibition  of  delta-amino  levulinic 
acid  dehydratase  (ALA-D)  activity,  caudal  fin  de- 
generation and  black  tail  disease.  The  effect  of  lead 
on  plasma  chemistry  was  examined  in  freshwater 
fish  Oreochromis  mossambicus.  This  fish  was  se- 
lected because  of  its  wide  availability,  its  use  as  a 


126 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


food  fish  in  India  and  its  suitability  as  a  model  fish 
for  toxicity  testing.  Sixty  fish  of  both  sexes,  divided 
into  dosed  and  control  groups,  were  collected 
from  the  local  pond  and  acclimatized  to  laboratory 
conditions  for  14  days  prior  to  the  experiment. 
Lead  (as  lead  acetate)  was  dissolved  in  100  L  of 
aquarium  water  to  achieve  the  nominal  concentra- 
tions of  18.0,  24,0.  and  33.0  mg  Pb(2  +  )/L.  Plasma 
glucose  levels  decreased  from  the  controls  in  fish 
exposed  to  all  three  concentrations.  This  decrease 
was  significant  in  the  fish  exposed  to  24.0  and  33.0 
mg/L  of  lead  after  14  and  21  days.  Thus,  lead 
exposure  caused  hypoglycemia  in  fish.  This  hypo- 
glycemic response  might  be  due  to  the  lead-in- 
duced morphological  and  functional  changes  in 
renal  tubule  cells  of  the  kidney  along  with  reduced 
gluconeogenesis.  Plasma  cholesterol  level  regis- 
tered a  fall  from  the  controls  in  fish  exposed  to  all 
three  concentrations,  with  the  decrease  being  sig- 
nificant after  14  days  at  33.0  mg/L  lead  concentra- 
tion. The  fish  exposed  to  various  concentrations  of 
lead  thus  manifested  hypocholesterolemia.  (Fried- 
mann-PTT) 
W90-02624 


HEMOGLOBIN  AND  HEMATOCRIT  VALUES 
IN  THE  FISH  OREOCHROMIS  MOSSAMBI- 
CUS  (PETERS)  AFTER  SHORT  TERM  EXPO- 
SURE TO  COPPER  AND  MERCURY. 

Cochin  Univ.  (India).  Dept.  of  Marine  Sciences. 
P.  J.  Cyriac,  A.  Antony,  and  P.  N.  K.  Nambisan 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  43,  No.  2,  p  315-320, 
1989.  2  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  *Copper, 
•Mercury,  'Toxicity,  *Fish  physiology,  Heavy 
metals,  Trace  elements,  Population  exposure,  Mor- 
bidity, Sublethal  effects. 

Hematology  is  used  as  an  index  of  health  status  in  a 
number  of  fish  species.  Hematocrit  and  hemoglo- 
bin (Hb)  values  in  the  fish  Oreochromis  mossambi- 
cus,  separately  exposed  to  two  different  sublethal 
concentrations  of  mercury  and  copper  for  a  period 
of  168  h,  were  determined.  Copper  concentrations 
used  were  100  micrograms/L  and  200  micro- 
grams/L,  while  mercury  concentrations  were  100 
micrograms/L  and  150  micrograms/L.  Results 
showed  that  the  Hb  values  of  copper  dosed  fish 
were  significantly  lower  than  the  controls  at  24  h. 
Mercury  dosed  fish  did  not  show  any  significant 
difference  in  Hb  content.  At  72  h,  the  copper- 
exposed  fishes  showed  a  different  trend  in  Hb 
values.  A  highly  significant  increase  in  the  Hb 
content  of  copper-treated  fishes  was  seen  at  72  h, 
but  there  was  no  statistical  difference  in  the  Hb 
values  for  mercury-dosed  fish  at  24  h  and  72  h. 
The  Hb  content  increased  significantly  in  the 
copper  and  mercury -dosed  fish  at  120  and  168  h. 
Hematocrit  values  did  not  alter  significnatly  in  all 
metal-treated  fish  at  24  h;  at  72  h,  the  copper- 
treated  fish  and  fish  exposed  to  the  higher  concen- 
trations (150  micrograms/L)  of  mercury  showed  a 
statistical  increase  in  hematocrit  values.  At  120  and 
168  h,  the  hematocrit  increased  in  all  metal-treated 
fish  compared  to  the  controls.  The  increase  in 
hematocrit  corresponding  with  an  increase  in  Hb 
in  both  the  copper  and  mercury-exposed  fish  could 
have  been  due  to  an  increased  production  by  the 
erythropoietic  organs.  The  increased  Hb  content  in 
the  exposed  fish  could  be  explained  as  a  process 
whereby  the  body  produces  an  increased  amount 
of  Hb  to  replace  the  oxidized  or  denatured  Hb 
formed  as  a  result  of  the  metal  exposure.  (Fried- 
mann-PTT) 
W90-O2625 


EFFECT  OF  ZINC  EXPOSURE  ON  SUBSE- 
QUENT ACUTE  TOLERANCE  TO  HEAVY 
METALS  EN  RAINBOW  TROUT. 

Anambra  State  Univ.  of  Technology,  Abakaliki 
(Nigeria).  Dept.  of  Animal  Production  and  Aqua- 
culture. 

D.  I.  Anadu,  G.  A.  Chapman,  L.  R.  Curtis,  and  R. 
A.  Tubb. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  329-336, 
1989.  5  tab,  12  ref. 


Descriptors:  'Water  pollution  effects,  'Sublethal 
effects,  'Zinc,  'Trout,  Heavy  metals,  Trace  ele- 
ments, Toxicity,  Population  exposure,  Tolerance. 

Fish  usually  show  increased  tolerance  to  metals  in 
solution  if  previously  given  an  opportunity  ot  ac- 
climate to  near  lethal  concentrations  of  the  metal. 
The  potential  for  increased  tolerance  in  rainbow 
trout  (Oncorhynchus  mykiss)  to  zinc  was  investi- 
gated. Results  of  tests  performed  to  evaluate  the 
relationship  between  acclimation  time  and  toler- 
ance indicated  a  very  rapid  development  of  zinc 
tolerance  that  remained  reasonably  stable  through- 
out the  28-d  acclimation  period.  Near-maximal  tol- 
erance was  seen  after  a  3-d  acclimation,  and  the 
magnitude  of  increase  in  tolerance  was  only  2  to  3 
fold.  Increase  in  tissue  metallothionein  (MT)  levels 
in  livers  of  acclimated  fish  was  consistent,  but  the 
magnitude  of  increase  was  less  than  the  increase  in 
tolerance.  The  influence  of  only  1  or  2-d  acclima- 
tion showed  no  increase  in  tolerance,  and  suggest- 
ed that  such  short-term  acclimation  might  result  in 
decreased  tolerance  to  zinc.  Acclimation  at  100 
micrograms/L  produced  nearly  a  5-fold  increase  in 
tolerance  after  9  d,  but  further  acclimation  to  100, 
300,  and  then  500  micrograms  Zn/L  for  up  to  a 
total  of  37  d  produced  no  further  increase.  Also, 
following  a  17-d  acclimation  at  100  micrograms/L, 
tests  indicated  similar  increases  to  Zn  (3.6),  Cu 
(4.7)  and  Cd  (3.7).  Metal  tolerance  probably  has 
several  components,  including  influences  on 
uptake,  sequestering,  and  excretion.  (Friedmann- 
PTT) 
W90-02626 


PRELIMINARY  INVESTIGATION  OF  PRO- 
TEIN UTILIZATION  BY  AN  AQUATIC 
EARTHWORM  IN  RESPONSE  TO  SUBLE- 
THAL STRESS. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  J.  Keilty,  and  G.  R.  Stehly. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  350-354, 
1989.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
'Sublethal  effects,  'Sediments,  'Oligochaetes, 
•Bioassay,  Soil  contamination,  Aquatic  animals, 
Animal  physiology,  Endrin,  Lake  Michigan. 

Acute  and  sub-acute  sediment  bioassays  using 
endrin-contaminated  Great  Lakes  sediments  and 
the  aquatic  earthworm,  Stylodrilus  heringianus, 
were  conducted.  The  relationship  of  total  protein 
to  dry  body  weight  was  used  as  an  indicator  of 
sublethal  stress.  Sediments  and  worms  were  col- 
lected in  Lake  Michigan,  approximately  10  km 
offshore  from  St.  Joseph,  Michigan,  in  42  m  of 
water.  It  was  found  that  protein  levels  (%  protein) 
in  oligochaetes  from  endrin-spiked  sediments  did 
not  significantly  change  over  the  69-d  test  period. 
Body  dry  weights  of  worms  in  the  contaminated 
sediment  did,  however,  decrease  with  prolonged 
exposure.  Because  of  this  reduction  in  body 
weight,  the  relative  percent  of  protein  significantly 
increased  with  exposure.  This  suggests  that  other 
potential  energy  sources  (most  likely  lipid  material) 
were  being  utilized.  Sublethal  responses  to  endrin- 
contaminated  sediments  can  be  monitored  by 
changes  in  percentage  of  protein  in  control  vs. 
endrin-exposed  worms  or  by  worm  body  weight. 
The  measure  of  total  protein  does  not  appear  to  be 
as  useful  in  this  regard.  It  does,  however,  provide 
insight  into  the  biochemical  mechanisms  of  metab- 
olism under  stressful  conditions.  (Friedmann-PTT) 
W90-02629 


CHRONIC  TOXICITY  OF  BIPHENYL  TO 
DAPHNIA  MAGNA  STRAUS. 

Dow  Chemical  Co.,  Midland,  MI.  Health  and  En- 
vironmental Sciences. 

F.  M.  Gersich,  E.  A.  Bartlett,  P.  G.  Murphy,  and 
D.  P.  Milazzo. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  355-362, 
1989.  4  tab,  Href. 

Descriptors:  *Water  pollution  effects,  'Daphnia, 
'Toxicity,    'Chemical    wastewater,    Crustaceans, 


Effects  Of  Pollution — Group  5C 

Lethal  limit,  Industrial  wastewater,  Aquatic  ani- 
mals. 

Biphenyl  is  used  primarily  to  produce  dye  carriers, 
heat-transfer  fluids  and  alkylated  biphenyls.  Be- 
cause of  the  potential  for  biphenyl  to  produce 
chronic  effects  on  aquatic  vertebrates  and  inverte- 
brates when  released  through  wastewater  dis- 
charge, the  U.S.  E.P.A.  has  required  chronic  daph- 
nid  toxicity  data  for  biphenyl.  The  chronic  toxicity 
of  biphenyl  to  Daphnia  magna  was  determined. 
The  toxicity  test  was  designed  to  estimate  the 
maximum  acceptable  toxicant  concentration 
(MATC).  All  analyzed  concentrations  were  within 
a  range  of  63.3  to  97.6%  of  nominal.  The  calculat- 
ed 48-h  LC50  value  for  biphenyl  was  0.36  mg/L. 
During  the  48-h  test,  the  no  observable  effect  level 
was  0.04  mg/L  and  the  100%  kill  concentration 
was  >  0.96  mg/L.  There  was  no  mortality  in  the 
acetone  controls  and  3%  mortality  in  the  water 
controls  over  the  48-hr  test  period.  Interpretation 
of  the  chronic  data  indicated  that  the  MATC  lies 
between  0.17  and  0.32  mg/L  and  is  0.23  mg/L 
expressed  as  the  geometric  mean  of  these  two 
concentrations.  The  no  observed  effect  concentra- 
tion was  0.17  mg/L.  Based  on  the  acute/chronic 
ratio  calculated  for  biphenyl,  it  would  be  unlikely 
to  observe  chronic  invertebrate  effects  much 
below  levels  that  are  acutely  toxic.  (Friedmann- 
PTT) 
W90-02630 


FACTORS  INFLUENCING  THIOCYANATE 
TOXICITY  IN  RAINBOW  TROUT  SALMO 
GAIRDNERI. 

Alberta  Environmental  Centre,  Vegreville. 

T.  A.  Heming,  and  K.  A.  Blumhagen. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  3,  p  363-369, 

1989.  4  tab,  9  ref. 

Descriptors:  *Water  pollution  effects,  *Trout, 
'Toxicity,  *Bioaccumulation,  *Thiocyanate,  *Fish 
behavior,  Chlorides,  Organic  compounds,  Mortali- 
ty- 

The  accumulation  and  toxicity  of  SCN(-)  (Thio- 
cyanate)  in  rainbow  trout  (Salmo  gairdneri),  in 
relation  to  exercise  stress  and  ambient  water  qual- 
ity, was  studied.  The  effect  of  a  single  bout  of 
exercise  on  blood  SCN(-)  concentration  was  meas- 
ured. In  addition,  effects  of  water  hardness  and 
Cl(-)  concentration  on  the  accumulation  of  SCN(-) 
in  blood  were  determined.  To  assess  the  effects  of 
exercise,  the  fish  were  chased  with  a  hand-held 
dipnet  and  forced  to  swim  vigorously  for  30  s  at  96 
h  into  the  test.  Mortality  counts  were  repeated  1  h 
later  (97  h  into  the  bioassay).  The  96-h  LC50  of 
SCN(-)  for  unstressed  rainbow  trout  was  greater 
than  94  mg/L  SCN(-).  The  observed  mortalities  of 
unstressed  fish  were  sporadic  and  without  an  ap- 
parent exposure  relationship.  A  single,  30  sec.  bout 
of  strenuous  exercise  at  96  h  was  effective  to 
induce  'sudden  death'  in  rainbow  trout  exposed  to 
>  or  =  25  mg/L  SCN(=).  The  syndrome  signs 
included  tonic  convulsions  and  immediate  post- 
exercise  loss  of  equilibrium  and  buoyancy.  At  any 
given  water  SCN(-)  concentration,  the  96-h  blood 
SCN(-)  concentration  was  inversely  related  to  the 
water  Cl(-)  concentration.  SCN(-)  completes  with 
other  anions,  particularly  chloride,  for  uptake 
across  the  fish  gills.  In  this  study,  Cl(-)  at  concen- 
trations >  or  =  23  mg/L  (two  times  the  molar 
equivalent  of  SCN(-))  abolished  SCN(-)  accumula- 
tion at  exposure  concentrations  <  or  =  15  mg/L 
SCN(-).  At  100  mg/L  SCN(-),  Cl(-)  at  concentra- 
tions of  >  or  =  125  mg/L  reduced  SCN(-)  accu- 
mulation by  almost  95%.  Thus,  it  appears  that 
ambient  Cl(-)  protects  fish  from  SCN(-)  toxicity, 
including  'sudden  death  syndrome.'  (Friedmann- 
PTT) 
W90-02631 


MORPHOLOGICAL  AND  BEHAVIORAL 
CHARACTERS  EN  MOSQUITOFISH  AS  PO- 
TENTIAL BIOENDICATION  OF  EXPOSURE 
TO  KRAFT  MILL  EFFLUENT. 

University  of  West  Florida,  Pensacola.  Dept.  of 

Biology. 

S.  A.  Bortone,  W.  P.  Davis,  and  C.  M.  Bundrick. 
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Group  5C— Effects  Of  Pollution 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  370-377, 
1989.  2  tab,  15ref. 

Descriptors:  *Water  pollution  effects,  *Bioindica- 
tors,  *Industrial  wastewater,  *Fish  behavior,  *Pulp 
wastes,  *Kraft  mills,  'Population  exposure,  Toxici- 
ty, Bioassay,  Wastewater  pollution,  Mosquitofish. 

Intersexuality  in  the  form  of  arrhenoidy,  induced 
by  environmental  factors,  is  documented  for  the 
mosquitofish,  Gambusia  affinis.  The  masculinized 
condition  of  the  secondary  sex  characteristics 
(chiefly  the  anal  fin)  among  female  mosquitofish 
occurs  in  stream  sections  receiving  kraft  mill  efflu- 
ent (KME),  but  is  entirely  absent  both  upstream  of 
the  effluent  discharge  and  in  tributaries  to  the  main 
stream.  The  morphological  and  behavioral  re- 
sponses of  mosquitofish  environmentally  exposed 
to  KME  were  investigated,  and  the  potential  of 
these  responses  as  bioassay  endpoints  was  evaluat- 
ed. Specimens  for  the  behavioral  comparison  and 
the  evaluation  consisted  of  four  treatment  groups: 
males  and  females  from  water  that  had  received 
KME,  and  males  and  females  from  a  drainage  pond 
receiving  no  KME.  Twenty  replicate  pairs  of  fish 
from  the  four  treatment  groups  were  observed  for 
10  min  periods,  during  which  they  were  scored  for 
the  frequency  of  occurrence  of  five  behavioral 
characters:  approach,  chase,  display,  thrust  of  an 
erect  anal  fin  toward  the  gonopore  of  the  other 
fish,  and  penetration  of  the  gonopore  with  an  erect 
or  extended  anal  fin.  Results  showed  that  there 
was  no  significant  tendency  for  KME-exposed  fe- 
males to  have  a  significantly  higher  number  of 
behavioral  responses  than  non-KME  exposed  fe- 
males. There  was,  however,  an  indication  that 
KME-exposed  females  were  statistically  similar  to 
males  for  the  behavioral  character  of  Display. 
There  was  a  slight  tendency  for  non-KME  males 
to  show  the  behavioral  characters  more  frequently 
than  the  KME  exposed  males.  Non-KME  exposed 
males  tended  to  show  the  highest  frequency  of 
behavioral  characters  of  all  pairwise  combinations 
when  interacting  with  non-KME  exposed  females. 
The  behavioral  characters  were  ineffective  as  a 
measure  of  biossay  endpoint  to  distinguish  between 
the  treatment  groups.  (Friedmann-PTT) 
W90-02632 


RESPONSES  AND  LC50  VALUES  FOR  SE- 
LECTED MICROCRUSTACEANS  EXPOSED 
TO  SPARTAN,  MALATHION,  SONAR,  WEED- 
TRINE-D,  AND  OUST  PESTICIDES. 

Southern  Univ.,  Baton  Rouge,  LA.  Dept.  of  Bio- 
logical Sciences. 

S.  M.  Naqvi,  and  R.  H.  Hawkins. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  386-393, 
1989.  2  tab,   14  ref.  NIH  grants  8125  and  8135. 

Descriptors:  *Water  pollution  effects,  'Organic 
pesticides,  'Crustaceans,  'Pesticides,  'Bioassay, 
'Toxicity,  Mortality,  Herbicides. 

Toxicities  of  Thiodan,  Spartan,  Malathion,  Sonar, 
Weedtrine,  and  Oust,  organic,  agricultural  pesti- 
cides/herbicides, were  assessed  via  short-term  48 -h 
static  bioassays,  and  their  LC50  values  were  estab- 
lished using  microcrustaceans,  including  Diapto- 
mus  and  Eucyclops  species,  collected  from  Lake 
Kernan,  on  the  Southern  University  campus,  Baton 
Rouge,  Louisiana,  as  indicators.  During  acclimati- 
zation, the  mortality  rate  for  microcrustaceans  did 
not  exceed  10%.  During  testing,  mortalities  of 
control  organisms  did  not  exceed  8.7%.  The  LC50 
values  for  Sonar,  tested  against  Diaptomus,  Eucy- 
clops, Alonella,  and  Cypria,  were  12.0,  8.0,  13.0, 
and  13.0  mg/L,  respectively.  In  the  same  order, 
these  values  for  Oust  were  1315,  1320,  802,  and 
2241  mg/L.  Thiodan,  Malathion  and  Spartan  were 
much  more  toxic  than  the  other  three  compounds. 
Eucyclops  were  most  susceptible  to  Thiodan,  Mal- 
athion and  Sonar,  while  Cypria  were  more  suscep- 
tible to  Oust.  Otherwise,  the  four  genera  of  micro- 
crustaceans exposed  had  similar  susceptibilities  to 
each  pesticide.  (Friedmann-PTT) 
W90-02633 


NILE  PACIFIC  SALMONIDS  AND  RAINBOW 
TROUT  OF  GLYPHOSATE  AND  ITS  FORMU- 
LATED PRODUCTS. 

Environmental  Protection  Service,  West  Vancou- 
ver (British  Columbia).  Pacific  and  Yukon  Region. 
M.  T.  Wan,  R.  G.  Watts,  and  D.  J.  Moul. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  3,  p  378-385, 
1989.  5  tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Herbicides,  Trout,  'Mortality,  Agricultural 
chemicals,  Salmon,  Glyphosate. 

The  effects  of  reconstituted  water  and  four  natural 
sources  of  dilution  water  were  compared  for  their 
effects  on  the  acute  toxicity  to  juvenile  Pacific 
salmonids  and  rainbow  trout  of  glyphosate  and  its 
formula  products,  Roundup,  MON  8709  (a  new 
formulation  of  glyphosate),  and  their  surfactant, 
MON  0818.  A  series  of  96-h  static  acute  toxicity 
tests  was  conducted  using  5  species  of  juvenile 
salmonids.  The  cumulative  fish  mortality  was  re- 
corded and  the  LC50  values  were  calculated  using 
the  'lethal'  computer  program.  The  results  showed 
that  the  LC50  values  not  only  varied,  but  also 
changed  considerably  during  the  96-h  of  exposure 
for  the  different  materials  tested  in  different  dilu- 
tion water  types.  Glyphosate  appeared  to  have  the 
least  stability  within  the  96-h  test  period.  Between 
fish  species,  glyphosate  was  the  most  toxic  to  chum 
and  rainbow  trout  in  soft  water,  least  toxic  to 
chinook  in  hard  water,  and  equally  toxic  to  the  fish 
in  intermediate  water  types  (reconstituted,  well). 
MON  0818  is  most  toxic  to  pink  and  chum  in  hard 
water,  and  least  toxic  to  coho  in  soft  water.  MON 
8709  is  most  toxic  to  rainbow  trout  in  hard  water 
and  least  toxic  to  chinook  in  soft  water  types.  This 
product  is  also  similarly  toxic  to  fish  in  intermedi- 
ate water.  Roundup  is  most  toxic  to  chum  in  hard 
water,  and  least  toxic  to  coho  in  intermediate 
water  type,  and  to  chinook,  pink  and  rainbow  trout 
in  soft  water.  Of  the  formulated  products,  MON 
8709  is  significantly  more  toxic  to  salmonids  in 
reconstituted  water  than  soft  water,  but  not  similar 
(well)  water  and  hard  (lake)  water  types.  Roundup 
toxicity  to  salmonids  (96-h  LC50  20  mg  Roundup/ 
L)  in  reconstituted  water  is  not  significantly  differ- 
ent to  test  results  of  the  other  water  types.  (Fried- 
mann-PTT) 
W90-02634 


EFFECTS  OF  BOREHOLE  WELLS  ON  WATER 
UTILIZATION  IN  SCHISTOSOMA  HAEMA- 
TOBIUM ENDEMIC  COMMUNITIES  IN 
COAST  PROVINCE,  KENYA. 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-02652 


EFFECTS  OF  DIFFERENT  DILUTION  WATER 
TYPES  ON  THE  ACUTE  TOXICITY  TO  JUVE- 


LACK  OF  STRESS-INDUCED  NEUROENDO- 
CRINE CHANGES  AFTER  PROLONGED 
DRINKING  OF  ACID  WATER  IN  THE  RAT. 

Catholic  Univ.  of  the  Sacred  Heart,  Rome  (Italy). 

Dept.  of  Pharmacology. 

P.  Preziosi,  M.  Vacca,  R.  Del  Carmine,  E. 

Ragazzoni,  and  A.  Nunziata. 

Archives  of  Toxicology  (Supplement)  ATSUDG, 

No.  13,  p  448-451,  1989.  3  fig,  10  ref. 

Descriptors:  'Acidic  water,  'Water  pollution  ef- 
fects, 'Toxicity,  'Acid  rain,  Sulfuric  acid,  Nitric 
acid,  Animal  physiology. 

Concern  regarding  acid  rain  led  researchers  to 
study  the  effect  of  one  month's  daily  consumption 
of  acid  drinking  water,  mimicking  acid  rain,  in  still- 
growing  male  and  female  Wistar  rats.  The  rats 
drank  a  mixture  of  sulfuric  and  nitric  acid  (pH  2.73 
+/-0.26)  daily,  and  the  effects  on  blood  stress 
hormones  and  hypothalamic  catecholamines  were 
measured.  No  changes  in  behavior,  body  weight, 
hematology,  blood  chemistry,  urine  analysis  or 
food  intake  were  observed  in  the  rats  drinking 
acidic  water.  A  transient  decrease  of  8%  in  drink- 
ing water  consumption  was  noticed.  Plasma  B, 
serum  prolactin,  hypothalamic  catecholamines  and 
plasma  catecholamines  were  not  modified  by  pro- 
longed administration  of  acid  drinking  water.  Re- 
searchers conclude  that  damage  to  aquatic  orga- 
nisms observed  in  water  acidification  may  not  be 


found  in  terrestrial  organisms  following  oral  con- 
sumption of  acid  water  Indirect  adverse  effects  on 
human  health  may  be  due  to  inadvertent  consump- 
tion of  elements  in  water  leached  from  soil  and 
rocks  due  to  acidity.  (Male-PTT) 
W90-O2655 


PROBABILISTIC  VALIDATION  OF  COMPUT- 
ER SIMULATIONS  USING  THE  BOOTSTRAP. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
E.  Halfon. 

Ecological  Modelling  ECMODT,  Vol.  46,  No  3/ 
4,  p  213-219,  August  1989.  1  tab,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Model  studies,  'Computer  programs,  'Monte 
Carlo  method,  'Error  analysis,  'Statistical  meth- 
ods, 'Bootstrap  method,  Model  testing. 

A  recently  developed  statistical  method,  the  boot- 
strap, was  used  to  compare  data  and  model  simula- 
tions for  an  ecotoxicological  model.  As  a  test  case, 
the  validity  of  the  relation,  hypothesized  by  Neely, 
between  the  water  solubility  of  an  organic  chemi- 
cal and  the  ratio  of  the  acute  lethal  concentration 
to  fish  (LC50),  at  two  different  exposure  times  was 
analyzed.  To  perform  the  bootstrap  test,  each  of  24 
data  points  was  sampled  with  replacement  1000 
times.  The  results  of  the  analysis  show  that  Neely's 
simulation  model  is  likely  (with  an  88%  probabili- 
ty) correct  but  it  might  have  a  systematic  bias 
which  makes  the  theoretical  ratio  slightly  higher 
than  the  observed  ratio.  The  bootstrap  is  an  inter- 
esting statistical  method  which  could  be  commonly 
used  in  model  validation  using  a  probabilistic  ap- 
proach. When  computing  resources  are  limited,  the 
bootstrap  validation  might  substitute  error  analysis 
by  Monte  Carlo  methods,  commonly  used  in  eco- 
logical modelling,  as  the  mathematical  model  is  run 
only  once.  Coupled  with  systems  methods,  the 
bootstrap  method  could  be  used  to  establish  the 
uncertainty  of  a  hypothesis  and  to  quantify  a 
model  validity  in  probabilistic  terms.  (Male-PTT) 
W90-02660 


MEIOBENTHIC  NATODD  AND  AEOLOSOMA- 
TTO  OLIGOCHAETES  FROM  THE  PROFUN- 
DAL  ZONE,  AND  RELATIONS  OF  SPECIES 
TO  EUTROPHICATION. 

Jyvaeskylae  Univ.   (Finland).   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02663 


POLLUTION  AND  TIDAL  BENTHIC  COMMU- 
NTITES  OF  THE  JAMES  RIVER  ESTUARY, 
VIRGINIA. 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

R.  J.  Diaz. 

Hydrobiologia   HYDRB8,   Vol.    180,   p    195-211, 

August  15,  1989.  7  fig,  3  tab,  60  ref. 

Descriptors:  'Benthos,  'Estuaries,  'Virginia, 
'James  River,  'Lotic  environment,  'Tide  lands, 
•Water  pollution  effects,  Saline-freshwater  inter- 
faces, Clams,  Crustaceans,  Oligochaetes,  Aquatic 
insects,  Species  diversity,  Sediments. 

Distribution  of  benthic  communities  in  the  estua- 
rine  portion  of  the  James  River  is  controlled 
mainly  by  salinity.  Pollution  effects  were  localized 
and  difficult  to  assess  because  of  a  rigorous  physi- 
cal environment.  Mesohaline  and  oligohaline  com- 
munities were  very  similar  to  those  in  other  estu- 
aries of  the  eastern  United  States.  Macrobenthic 
densities  were  most  severely  depressed  in  tidal 
freshwater  habitats  near  Richmond  and  Hopewell, 
where  the  major  portion  of  the  pollution  load 
enters  the  river.  Cluster  analysis  of  species  distribu- 
tional patterns  and  ordination  of  pollution  and 
physical  parameters  produced  similar  results,  di- 
viding the  river  into  mesohaline,  oligohaline,  and 
upper  and  lower  tidal  freshwater  zones.  Further 
analysis  of  only  the  tidal  freshwater  portion  indi- 
cated the  distribution  of  benthic  communities  re- 
flected the  location  and  concentration  of  pollution 
sources  along  the  river.  Tidal  freshwater  commu- 
nities were  dominated  by  the  Asiatic  clam,  Corbi- 
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cula  fluminea,  tubificid  oligochaetes  of  the  genus 
Limnodrilus  and  the  chironomid  insect  larva  Coe- 
lotanypus  scapularis.  The  fauna  of  the  freshwater 
zones  was  very  eurytopic  with  respect  to  sediment 
type  and  has  a  great  resemblance  to  the  fauna  of 
eutrophic  lakes.  The  classical  concept  of  a  shaper 
increase  in  number  of  species  occurring  from  oli- 
gohaline  to  freshwater  zones  is  found  misleading. 
This  increase  does  not  occur  until  free  flowing  (or 
lotic)  freshwater  areas  of  greater  habitat  diversity 
are  reached.  (Author's  abstract) 
W90-02664 


AQUATIC  TOXICITY  TEST  FOR  ENCHY- 
TRAEIDS. 

Battelle-Inst.  e.V.,  Frankfurt  am  Main  (Germany, 
F.R.).   Dept.  of  Toxicology  and  Pharmacology. 
J.  Roembke,  and  T.  Knacker. 
Hydrobiologia   HYDRB8,    Vol.    180,    p   235-242, 
August  15,  1989.  2  fig,  6  tab,  21  ref. 

Descriptors:  'Toxicity,  'Testing  procedures,  'Bio- 
assay,  'Water  pollution  effects,  Chemical  wastes, 
Aquatic  environment,  Daphnia. 

A  method  for  testing  the  toxicity  of  chemical 
substances  uses  enchytraeids  in  an  aquatic  environ- 
ment. Up  to  eight  different  environmental  chemi- 
cals were  applied  to  various  species,  mainly  of  the 
genus  Enchytraeus.  Chemicals  tested  include  beno- 
myl,  pentachlorophenol,  parathion,  2,4,5-trichloro- 
phenoxyacetic  acid,  chloroacetamide,  cadmium 
chloride,  tetropropyl-enebenzolesulphonate,  potas- 
sium dichromate.  The  results  were  compared  with 
those  obtained  for  D.  magna.  Significant  differ- 
ences, however,  between  the  LC  50  values  of  the 
various  enchytraeid  species  and  the  LC  sub  50 
values  for  enchytraeids  and  daphnids  were  not 
observed.  For  E.  cf.  buchholzi  the  toxicological 
sensitivity  of  discrete  ontogenetic  stages  was 
tested.  The  Aquatic  Enchytraeid  Test  results  were 
compared  with  those  obtained  from  the  Terrestrial 
Enchytraeid  Test.  It  was  found  that  in  soil  a  chem- 
ical could  be  600  times  less  toxic  than  in  water, 
although  the  same  species  (E.  albidus)  was  used  in 
both  environments.  Even  more  pronounced  were 
the  discrepancies  between  the  terrestrial  and  aquat- 
ic toxicities  when  the  LC  50  values  for  earthworms 
and  daphnids  were  compared.  (Author's  abstract) 
W90-02666 


ACUTE  AND  CHRONIC  EFFECTS  OF  AN  ANI- 
ONIC SURFACTANT  ON  SOME  FRESHWA- 
TER TUBIFICID  SPECIES. 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

S.  Casellato,  and  P.  Negrisolo. 

Hydrobiologia   HYDRB8,    Vol.    180,   p   243-252, 

August  15,  1989.  5  fig,  4  tab,  37  ref. 

Descriptors:  'Water  pollution  effects,  'Tubificids, 
'Anions,  'Surfactants,  'Linear  alkyl  sulfonates, 
Bioassay,  Toxicity,  Sediments. 

The  results  of  research  on  acute  and  chronic  ef- 
fects of  linear  alkylbenzensulfonate  (LAS)  on  two 
tubificid  species  are  reported.  Ninety-six  hour 
LC50  assay  values  were  estimated  at  10  C  for 
Limnodrilus  hoffmeisteri  and  Branchiura  sowerbyi 
exposed  to  different  concentrations  of  LAS  dis- 
solved in  water,  both  with  and  without  sediment. 
The  presence  of  sediments  modified  LAS  toxicity 
and  increased  LC50  values:  no  observed  effect 
concentration  (NOEC)  and  lowest  observed  effect 
concentration  (LOEC)  resulted  in  values  2.5  times 
higher  for  Branchiura  sowerbyi  and  4-4.5  times  for 
Limnodrilus  hoffmeisteri,  when  the  sediments 
were  present.  The  chronic  effects  induced  by  a 
long  exposure  to  LAS  were  evaluated  for  different 
stages  of  the  biological  cycle  of  Branchiura  sower- 
byi. Using  concentrations  between  the  NOEC  and 
LOEC  (0.5,  2.5,  and  5  ppm),  with  control,  it  was 
observed  that:  (1)  at  5  ppm  the  cocoons  were  laid 
precociously  compared  to  controls,  (2)  in  all  treat- 
ed series  the  number  of  cocoons  was  lower  than  in 
controls,  (3)  the  mean  number  of  oocytes  per 
cocoon  was  lower  for  the  worms  submitted  to 
LAS,  compared  to  the  control,  (4)  the  period  of 
embryonic  development  was  similar  for  all  concen- 
trations used  and  for  control,  and  (5)  the  number  of 
degenerated  cocoons  was  unchanged  by  the  LAS 
treatment.  (Author's  abstract) 


W90-02667 


TOXICOLOGICAL  PROPERTIES  OF  THIO- 
AND  ALKYLPHENOLS  CAUSING  FLAVOR 
TAINTING  IN  FISH  FROM  THE  UPPER  WIS- 
CONSIN RIVER. 

Radian  Corp.,  Research  Triangle  Park,  NC. 

T.  P.  Heil,  and  R.  C.  Lindsay. 

Journal    of   Environmental    Science    and    Health 

JPFCD2,  Vol.  24,  No.  4,  p  349-360,  August  1989.  2 

fig,  27  ref.  National  Sea  Grant  College  Program, 

Grant  NA84-D-0065,  Project  AS/A-8. 

Descriptors:  'Organoleptic  properties,  'Water  pol- 
lution effects,  'Bioassay,  'Industrial  wastewater, 
•Effluents,  'Phenols,  Aromatic  compounds. 

The  toxicity  of  selected  thiophenols  and  alkylphen- 
ols  to  the  aquatic  ecosystem  was  assessed  using  the 
Microtox  assay.  All  samples  were  tested  at  25  +/- 
1  C.  The  alkylphenols  and  aromatic  thiols  tested 
were  previously  found  in  tainted  Wisconsin  River 
fish,  including:  2-isopropylphenol,  3-isopropyl- 
phenol,  4-isopropylphenol,  2,4-diisopropylphenol, 
2,5-diisopropylphenol,  2,6-diisopropylphenol,  3.5- 
diisopropylphenol,  2-methyl-5-isopropylphenol 
(carvacrol),  2-isopropyl-5-methylphenol  (thymol), 
thiocresol  and  thiophenol.  A  photoluminescent 
assay  which  plotted  %  light  lost/  %  light  remain- 
ing versus  concentration  of  test  substance  was  used 
to  determine  the  concentration  of  compound  re- 
sponsible for  a  50%  decrease  in  light  output  after  5 
minutes.  Results  show  thymol  and  3,5-diisopropyl- 
phenol  to  be  the  least  toxic,  and  2,4-diisopropyl- 
phenol and  4-isopropylphenol  to  be  the  most  toxic. 
(Male-PTT) 
W90-02671 


SENSORY  PROPERTIES  OF  THIO-  AND 
ALKYL-  PHENOLS  CAUSING  FLAVOR 
TAINTING  IN  FISH  FROM  THE  UPPER  WIS- 
CONSIN RIVER. 

Radian  Corp.,  Research  Triangle  Park,  NC. 
T.  P.  Heil,  N.  A.  Lane,  and  R.  C.  Lindsay. 
Journal    of   Environmental    Science    and    Health 
JPFCD2,  Vol.  24,  No.  4,  p  361-388,  August  1989.  1 
fig,   8   tab,   36  ref.   National   Sea  Grant  College 
Program,  Grant  NA84-D-0065,  Project  AS/A-8. 

Descriptors:  'Organoleptic  properties,  'Phenols, 
'Fish,  Trout,  Pike,  Food  chains. 

A  mixture  of  10  parts  per  billion  thiophenol,  1  ppb 
3-isopropylphenol,  1  ppb  2,4-diisopropylphenol 
and  1  ppb  carvacrol  had  nearly  the  same  flavor 
quality  as  environmentally  tainted  northern  pike 
when  added  to  the  flesh  of  untainted  northern  pike. 
Trout  exposed  to  a  mixture  of  alkylphenols  and 
thiophenol  (1-2  ppb  each)  in  water  did  not  become 
flavor  tainted,  but  trout  fed  a  formulated  feed  (2% 
body  weight/day)  containing  100  ppb  added  alkyl- 
phenols and  thiophenol  became  strongly  flavor 
tainted.  Results  suggest  tainting  via  the  food  chain 
is  important  with  these  compounds.  Tainting 
caused  by  thiophenol  and  isopropylphenols  in 
tank-held  trout  was  removed  by  holding  the  fish  in 
clean  water  for  five  days.  (Author's  abstract) 
W90-02672 


PATCHINESS,  COLLAPSE  AND  SUCCESSION 
OF  A  CYANOBACTERIAL  BLOOM  EVALUAT- 
ED BY  SYNOPTIC  SAMPLING  AND  REMOTE 
SENSING. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-02673 


RESPONSE    OF    SOME    COMMON    FRESH 
WATER  ALGAE  TO  DDT  APPLICATIONS. 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

P.  R.  Chaudhari,  I.  Jayangouder,  and  K.  P. 

Krishnamoorthi. 

Proceedings  of  the  Indian  Academy  of  Sciences 

(Plant  Sciences)  PIPLDS,  Vol.  99,  No.  3,  p  279- 

285,  June  1989.  9  fig,  1  tab,  12  ref. 

Descriptors:   'Water  pollution  effects,   'Toxicity, 
'Growth  stages,  'Chlorella,  'Algae,  *DDT,  *Pes- 


Effects  Of  Pollution — Group  5C 

ticides,  Organic  pesticides,  Chlorinated  hydrocar- 
bons, Scenedesmus,  Spirulina. 

Growth  patterns  of  three  common  fresh  water 
algae  (Chlorella,  Scenedesmus  and  Spirulina)  were 
studied  under  the  influence  of  the  organochlorine 
pesticide  DDT,  under  laboratory  conditions.  Scen- 
edesmus was  sensitive  to  DDT  doses  and  growth 
was  inhibited  maximally  up  to  42%  after  96  hours 
at  5  ppm  concentration.  This  alga  also  shows  phen- 
otypic  variations  in  its  colony  structure  at  3  ppm 
concentration.  Chlorella  and  Spirulina  were  highly 
tolerant  and  no  growth  inhibition  was  recorded  at 
all  doses  of  DDT  (0.25-50  ppm).  On  the  other 
hand,  growth  of  these  algae  is  promoted  over  that 
of  control  under  the  influence  of  DDT.  There 
appear  to  be  a  connection  between  DDt  toxicity 
and  lipid  content  as  previously  reported.  Scenedes- 
mus had  the  highest  lipid  content  (20%)  while 
Chlorella  was  at  10%  and  Spirulina  at  7%  lipid 
content.  (Male-PTT) 
W90-02684 


ENVIRONMENTAL  EFFECTS  ON  SURVIVAL 
OF  EGGS,  LARVAE,  AND  JUVENILES  OF 
STRIPED  BASS  IN  THE  CHOPTANK  RIVER, 
MARYLAND. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Chesapeake  Bay  Research  and  Monitoring  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02688 


METALS  IN  FISH  SCALES  COLLECTED  IN 
LAKE  OPEONGO,  CANADA,  FROM  1939-1979. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02690 


KILLING  THE  RHINE:  IMMORAL,  BUT  IS  IT 
ILLEGAL. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-02704 


APPLICATION  OF  SHANNON-WIENER 
INDEX  AS  A  MEASURE  OF  POLLUTION  OF 
RIVER  GANGA   AT  PATNA,  BIHAR,  INDIA. 

Rajendra  Agricultural  Univ.,  Samastipur  (India). 

Coll.  of  Fisheries. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02705 


METABOLIC  RESISTANCE  TO  METHYL 
PARATHION  TOXICITY  IN  A  BIVALVE,  LA- 
MELLIDENS  MARGINALIS. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

C.  Ravi  Shankara,  N.  S.  Ashok  Babu,  K.  Indira, 

and  W.  Rajendra. 

Current  Science  CUSCAM,  Vol.  58,  No.   13,  p 

766-769,  July  5  1989.  1  tab,  18  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Mussels,  *Mol- 
lusks,  'Methyl  parathion,  Ammonia  detoxification, 
Amino  acids,  Tolerance,  Metabolism,  Catalase, 
Xanthine  oxidase,  Glutaminase,  Stress,  Enzymes. 

The  biochemical  and  physiological  responses  to 
methyl  parathion  (MP)  toxicity  with  reference  to 
ammonia  detoxification  was  evaluated  in  the  tissues 
of  the  bivalve  Lamellidens  marginalis  to  assess  the 
tissue-specific  metabolic  compensatory  mecha- 
nisms that  aid  survival  chances  of  mussels.  Based 
on  dose-mortality  and  tolerance  data,  a  pesticide 
level  of  15  ppm  (sub-lethal  concentration)  was 
selected.  After  the  stipulated  time  (1,  2,  3,  and  4 
weeks)  foot  and  mantle  from  both  control  and  MP- 
exposed  mussels  were  excised  and  chilled  to  0  C. 
Total  protein,  free  amino  acids  (FAAs),  catalase, 
xanthine  oxidase,  and  glutaminase  were  estimated. 
Methyl  parathion  triggered  acid  and  alkaline  prote- 
ase activity  of  the  tissues  which  is  always  associat- 
ed with  high  FAA  levels.  The  rise  in  tissue  FAA 
levels  during  MP  stress  might  be  a  compensatory 
mechanism  by  which  these  FAAs  provide  energy 
through  transdeamination  during  stress  to  meet  the 
high  energy  demand.  The  increase  in  catalase  ac- 
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Group  5C— Effects  Of  Pollution 

tivity  in  the  tissues  of  MP-exposed  mussels  indi- 
cates possible  elevation  of  amino  acid  oxidase  ac- 
tivity and  predominance  of  deamination  resulting 
in  more  peroxide  formation.  Glutamine  oxidation 
was  found  to  increase  in  response  to  the  energy 
demand  in  the  tissues  under  stress  conditions.  The 
increased  activity  of  xanthine  oxidase  in  the  tissues 
of  MP-exposed  mussels  indicates  increased  synthe- 
sis of  uric  acid  under  toxic  stress.  (White-Reimer- 
PTT) 
W90-02706 


EJECTION  OF  DROPS  FROM  THE  SEA  AND 
THEIR  ENRICHMENT  WITH  BACTERIA  AND 
OTHER  MATERIALS:  A  REVIEW. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02707 


REASSESSMENT  OF  THE  STATUS  OF  THE 
BENTHIC  MACROFAUNA  OF  THE  RARITAN 
ESTUARY. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

F.  W.  Steimle,  and  J.  Caracciolo-Ward. 

Estuaries  ESTUDO,  Vol.   12,  No.  3,  p   145-156, 

September  1989.  6  fig,  4  tab,  64  ref. 

Descriptors:  *Macroinvertebrates,  *New  Jersey, 
•Water  pollution  effects,  *Benthic  fauna,  *Raritan 
Estuary,  Surveys,  Data  interpretation,  Species  di- 
versity. 

The  benthic  macrofauna  of  the  Raritan  estuary,  at 
the  mouth  of  New  York  Harbor,  has  been  reported 
to  be  severely  impacted  by  pollution,  with  a  signif- 
icant change  occurring  between  surveys  in  the  late 
1950's  and  the  early  1970's.  This  assessment  is 
reviewed  using  five-fold  more  macrofaunal  data 
(including  biomass),  not  reported  or  used  before, 
from  a  1973-1974  survey.  The  new  benthic  data 
presented  question  the  significance  of  all  benthic 
community  structural  differences  between  the 
1957-1960  and  1973-1974  studies.  This  reassessment 
suggests  benthic  community  structure  is  not  as 
degraded  as  previously  reported  and  is,  in  many 
ways,  similar  to  other  relatively  unpolluted  middle 
Atlantic  estuaries.  If  this  suggestion  is  true,  this 
may  offer  incentives  to  support  necessary  research 
to  conserve,  and  in  certain  areas  restore,  rehabili- 
tate, or  enhance,  its  productivity.  (Author's  ab- 
stract) 
W90-02710 


ZOOPLANKTON  DISTRIBUTION  IN  THREE 
ESTUARINE  BAYOUS  WITH  DIFFERENT 
TYPES  OF  ANTHROPOGENIC  INFLUENCE. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

M.  Vecchione. 

Estuaries  ESTUDO,  Vol.    12,  No.  3,  p   169-179 

September  1989.  11  fig,  2  tab,  43  ref.  DOE  Grant 

No.  DE-FG01-83EP31111. 

Descriptors:  'Louisiana,  *Zooplankton,  'Water 
pollution  effects,  'Bayous,  'Estuaries,  Calcasieu 
Estuary,  Municipal  wastes,  Industrial  wastes,  Farm 
wastes,  Comparison  studies,   Species  distribution. 

Zooplankton  was  sampled  in  three  tributaries  of 
the  Calcasieu  Estuary:  one  flowing  through  an 
area  of  petrochemical  industries,  one  through  a 
municipal  area,  and  one  through  an  agricultural 
area.  Synoptic  comparisons  among  the  bayous 
were  made  on  eight  trips  over  a  two-year  period. 
Additionally,  each  bayou  was  sampled  intensively 
for  small-scale  distribution  on  four  occasions. 
Numbers  of  all  zooplankton  taxa  sere  consistently 
higher  in  the  agricultural  bayou  than  in  either  of 
the  other  bayous.  Patterns  of  small-scale  spatial 
variability  also  differed  among  the  bayous  The 
agricultural  bayou  appeared  to  be  a  relatively 
healthy  estuarine  tributary.  The  municipal  bayou 
was  probably  subjected  to  chronic  environmental 
stress  that  is  very  severe  in  the  vicinity  of  the 
municipal  sewage  and  storm-drain  outfalls.  Evi- 
dence indicated  that  the  industrial  bayou  suffered 
from  frequent,  but  not  continuous,  episodes  of  en- 
vironmental stress  through  out  its  length.  (Au- 
thor's abstract) 
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AMPHIPOD  PREDATION  BY  THE  INFAUNAI. 
POLYCHAETE,  NEPHTYS  INCISA. 

Science  Applications  International  Corp.,  Narra- 

gansett,  RI. 

M.  S.  Redmond,  and  K.  J.  Scott. 

Estuaries  ESTUDO,  Vol.   12,  No.  3,  p  205-207 

September  1989.  2  tab,  19  ref.  EPA  Contract  No. 

68-03-3236. 

Descriptors:  'Amphipods,  'Toxicity,  'Predation, 
•Polychaetes,  Sediments,  Gut  contents,  Nephtys 
incisa,  Ampelisca,  New  England. 

The  results  of  one  toxicity  test  and  two  subsequent 
experiments  with  the  tubicolous  amphipod  Ampe- 
lisca abdita  that  examined  Nephtys  incisa  predation 
on  A.  abdita  are  presented.  Survival  of  A.  abdita  in 
a  sediment  toxicity  test  was  negatively  correlated 
with  the  presence  of  indigenous  N.  incisa.  The  gut 
contents  of  N.  incisa  held  in  uncontaminated  sedi- 
ment included  identifiable  portions  of  the  amphi- 
pods A.  abdita  and  Microdeutopus  gryllotalpa.  Al- 
though most  nephtyid  polychaete  worms  are 
active  predators,  Nephtys  incisa  has  been  consid- 
ered a  nonselective  deposit-feeder.  It  was  conclud- 
ed that  N.  incisa  will  prey  upon  amphipods  under 
laboratory  conditions.  This  predation  may  be  a 
factor  in  the  exclusion  of  surface-dwelling  amphi- 
pods from  the  Nephtys-Nucula  community 
common  in  southern  New  England.  (Author's  ab- 
stract) 
W90-02715 


MODELING  FATE  AND  TRANSPORT  OF  NU- 
TRIENTS IN  THE  JAMES  ESTUARY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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RESPONSES  OF  THE  ACIDOPHILIC  ALGA 
EUGLENA  MUTABILIS  (EUGLENOPHYCEAE) 
TO  CARBON  ENRICHMENT  AT  PH  3. 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 

M.  M.  Olaveson,  and  P.  M.  Stokes. 

Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  3,  p 

529-539,  September  1989.  5  fig,  4  tab,  47  ref. 

Descriptors:  'Acid  streams,  'Acid  mine  drainage, 
'Euglena,  'Carbon,  Hydrogen  ion  concentration, 
Growth,  Photoauxitrophs,  Acidophilic  algae,  Or- 
ganic carbon,  Carbon  dioxide,  Culturing  tech- 
niques. 

A  defined  medium  (MAM)  simulating  acid  mine 
drainage  waters  was  developed  which  supported 
reproducible  growth  rates  of  three  axenic  strains  of 
Euglena  mutabilis  Schmitz.  Growth  responses  to 
various  pHs  and  carbon  sources  were  examined 
under  defined  culture  conditions.  A  lab  strain  and 
two  field  isolates,  tested  over  pH  range  1.5-9.0, 
grew  best  under  acidic  conditions  (pH  <5.5)  with 
highest  growth  rates  at  pH  3-4.  Photoauxotrophic 
growth  rates  of  all  strains  at  pH  3  were  improved 
significantly  over  unstirred  batch  controls  by  bub- 
bling with  air  and  even  more  by  enrichment  with 
5%  C02  in  air.  These  results  confirmed  inorganic 
carbon  limitation  in  batch  culture.  Organic  carbon 
substrates  were  tested  as  possible  carbon  supple- 
ments in  batch  culture  at  pH  3.  None  of  the  strains 
survived  in  the  dark  on  any  of  the  twenty  organic 
sources  added.  In  the  light,  the  lab  strain  exhibited 
some  photoheterotrophic  growth  potential  on  glu- 
cose, sucrose,  ethanol,  and  amino  acids,  but 
growth  was  inhibited  by  acetate.  Field  strains 
showed  little  or  no  growth  improvement  with  any 
organic  substrate  addition.  Under  simultaneous  en- 
richment with  acetate  and  5%  C02,  acetate  contin- 
ued to  be  inhibitory.  Simultaneous  enrichment 
with  glucose  and  5%  C02  gave  higher  yields  of 
the  lab  strain  than  with  C02  alone  but  did  not 
enhance  growth  of  the  field  strain.  It  was  conclud- 
ed that  E.  mutabilis  is  an  acidophilic  photoauxo- 
troph  which  appears  to  use  organic  carbon  supple- 
ments for  growth  even  under  conditions  of  carbon 
limitation.  (Author's  abstract) 
W90-02728 


CLIMATE  AND  WATEB  RESOUBCa 

Gosudarstvennyi  Gidrologicheskii  Inst ,  Leningrad 
(USSR)  6 

For  primary  bibliographic  entry  see  Field  2A. 
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DEVELOPMENT  OF  A  SOLID  MEDIUM  FOR 
GROWTH  AND  ISOLATION  Oh  AXLMC  MI- 
CROCYSTIS STRAINS  (CYANOBACTERIA). 

Ibaraki  Univ.,  Ami  (Japan).  Dept.  of  Agricultural 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 
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WATERBORNE  OUTBREAK  OF  CAMPYLO- 
BACTER ENTERITIS  AFTER  OUTDOORS  IN- 
FANTRY  DRILL  IN  UTTI,  FINLAND. 

Valtion     Elainlaaketieteellinen     Laitos,     Helsinki 

(Finland). 

M.  Aho,  M.  Kurki,  H.  Rautelin,  and  T.  U. 

Kosunen. 

Epidemiology  and  Infection  EPINEU,  Vol.   103 

No.  1,  p  133-141,  Aug  1989.  3  fig,  2  tab,  28  ref. 

Descriptors:  'Pathogenic  bacteria,  'Contamina- 
tion, 'Campylobacter,  Enteritis,  Water  pollution, 
Drinking  water,  Temperature,  Finland. 

Diarrhea,  abdominal  pain,  malaise  and  fever  affect- 
ed 75  of  the  88  conscript  soldiers  in  Utti,  Finland 
after  an  outdoors  infantry  drill.  Campylobacter 
jejuni,  heat-stable  serotype  3/43/59,  was  isolated 
from  37  out  of  63  men  investigated.  A  clear  sero- 
logical response  was  evident  in  the  risk  group  and 
negligible  in  the  control  group.  The  entire  popula- 
tion at  risk  was  interviewed.  The  outbreak  was 
associated  with  the  consumption  of  untreated  sur- 
face water.  C.  jejuni,  heat-stable  serotype  3/43/59, 
was  isolated  on  two  occasions  from  the  water 
source.  In  vitro  studies  have  demonstrated  that 
Campylobacter  sp.  remain  viable  for  months  in 
surface  water  at  4  C,  and  appear  to  survive  best  in 
water  obtained  from  high  mountain  streams.  In  the 
outbreak  studied,  either  the  Campylobacter  sp.  sur- 
vived in  the  cold  water  of  the  stream  for  2  weeks, 
or  there  was  a  continuous  source  of  the  organisms 
upstream.  (Authors's  abstract) 
W90-02815 


MASS  MORTALITY  OF  SALAMANDERS  (AM- 
BYSTOMA  TIGRTNUM)  BY  BACTERIA  (ACIN- 
ETOBACTER)  IN  AN  OLIGOTROPHY  SEEP- 
AGE MOUNTAIN  LAKE. 

Aspen  Antibodies,  Inc.,  McCammon,  ID. 

K.  M.  Worthylake,  and  P.  Hovingh. 

Great  Basin  Naturalist  GRBNAR,  Vol.  49,  No.  3, 

p  364-372,  1989.  5  fig,  1  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Grazing, 
•Amphibians,  'Salamanders,  'Utah,  'Pathogenic 
bacteria,  'Mountain  lakes,  Ambystoma,  Acineto- 
bacter,  Mortality,  Nitrogen,  Water  level. 

Of  the  13  lakes  in  the  central  Wasatch  Mountains, 
Utah  with  tiger  salamander  (Ambystoma  tigrinum) 
populations,  salamander  mass  mortalities  occurred 
in  four  seepage  lakes  that  experienced  extensive 
lowering  of  the  water  levels  during  the  summer. 
The  largest  of  these  lakes,  the  oligotrophic  Desola- 
tion Lake,  was  studied  to  determine  the  cause  of 
the  mortality  phenomenon.  The  recurrent  annua] 
mass  mortality  involved  both  breeding  adults  and 
young-of-the-year.  Rate  kinetics  suggest  that  mor- 
tality rate  doubles  with  a  fivefold  increase  in  the 
number  of  aquatic  young  salamanders.  The  proxi- 
mate cause  of  the  mass  mortality  was  identified  as 
a  bacterium,  Acinetobacter  sp.  Desolation  Lake 
and  a  seepage  lake  that  did  not  experience  the  mass 
mortality  were  studied  for  the  presence  of  Acine- 
tobacter. Both  lakes  experienced  two  bacteria 
cycles:  the  first  in  early  summer  involved  gram- 
positive  bacteria,  and  the  second  in  late  summer 
involved  gram-negative  bacteria  (mostly  coliform 
bacteria  and  Acinetobacter).  The  mass  mortalities 
were  associated  with  the  late-summer  gram-nega- 
tive bacterial  bloom,  and  Acinetobacter  was  found 
in  large  numbers  in  Desolation  Lake.  Algae,  as 
well  as  other  photosynthetic  plants,  were  not 
present  in  large  numbers.   Since  these  lakes  are 
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growth-limited  with  respect  to  nitrogen  and  not 
with  respect  to  phosphate,  and  since  Desolation 
Lake  had  extensive  lowering  of  the  lake  level 
during  the  summer,  the  biological  cycle  of  the  lake 
is  proposed  to  be  due  to  atmospheric  and  sheep- 
produced  nitrogen  products  within  the  watershed. 
In  this  unstable  lake  system,  bacteria  are  primarily 
responsible  for  incorporation  of  nitrogen  in  the 
food  chain.  The  timing  of  the  cyclical  events  de- 
pends on  total  winter  precipitation.  (Author's  ab- 
stract) 
W9O-02817 


SUPPRESSION  OF  ANTIBODY-PRODUCING 
CELLS  IN  RAINBOW  TROUT  SPLEEN  SEC- 
TIONS EXPOSED  TO  COPPER  IN  VITRO. 

National  Fish  Health  Research  Lab.,  Kearneys- 

ville,  WV. 

D.  P.  Anderson,  O.  W.  Dixon,  J.  E.  Bodammer, 

and  E.  F.  Lizzio. 

Journal  of  Aquatic  Animal  Health,  Vol.  1,  No.  1,  p 

57-61,  March  1989.  1  fig,  14  ref. 

Descriptors:  *Water  pollution  effects,  *Copper, 
•Fish,  *Trout,  *Toxicity,  'Laboratory  methods, 
Immunosuppression,  Culturing  techniques. 

Suppression  of  the  immune  system  of  fishes  may 
result  from  the  action  of  pollutants  in  the  environ- 
ment on  critical  physiological  pathways.  Immuno- 
suppression was  demonstrated  in  sections  of  rain- 
bow trout  Oncorhynchus  mykiss  spleens  immu- 
nized in  vitro  and  exposed  in  culture  to  different 
concentrations  of  copper  chloride.  The  sections 
were  immunized  with  dinitrophenyl-Ficoll  and  cul- 
tured in  Eagle's  minimum  essential  medium  with 
2%  fetal  calf  serum;  half  of  the  medium  was  with- 
drawn and  replaced  every  other  day.  The  passive 
hemolytic  plaque  assay  was  used  to  determine  the 
number  of  antibody-producing  cells  10  days  after 
injection.  In  the  sections  cultured  with  the  high 
copper  concentration  (100  micrograms/ml),  all 
cells  died;  at  copper  concentrations  of  0.1-10  mi- 
crograms/ml, leukocytes  remained  viable,  but 
fewer  antibody-producing  cell  were  present  than  in 
organ  sections  cultured  in  medium  without  copper. 
This  in  vitro  method  reduces  the  number  of  ani- 
mals needed  and  the  length  of  time  required  to 
determine  toxicity  and  immunosuppression,  and  it 
provides  information  on  the  effects  of  certain  envi- 
ronmental pollutants  on  fish.  (Ence-PTT) 
W90-02827 


INFLUENCE  OF  TRIBUTYLITN  ON  IN  VITRO 
ACTIVATION  OF  OYSTER  TOADFISH  MA- 
CROPHAGES. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
C.  D.  Rice,  and  B.  A.  Weeks. 

Journal  of  Aquatic  Animal  Health,  Vol.  1,  No.  1,  p 
62-68,  March  1989.  5  fig,  36  ref. 

Descriptors:  *Pesticides,  *Antifoulants,  •Laborato- 
ry methods,  'Toxicity,  *Organotin  compounds, 
•Water  pollution  effects,  'Organic  compounds, 
•Fish,  Biological  membranes,  Fish  physiology. 

Selected  species  of  fish  exposed  to  toxic  pollutants 
exhibit  greatly  reduced  macrophage  phagocytic, 
chemotactic,  and  chemiluminescent  responses. 
Therefore,  these  fish  may  be  more  susceptible  to 
infectious  disease.  The  toxicity  of  the  marine  anti- 
fouling  agent  tributyltin  (TBT)  has  been  linked  to 
cytological  damage.  The  effect  of  TBT  on  the 
chemiluminescent  response  of  peritoneal  macro- 
phages from  the  oyster  toadfish  Opsanus  tau  was 
studied  using  the  pharmacological  inducers  phor- 
bol  myristate  acetate  (PMA)  and  calcium  iono- 
phore  (A23187).  The  PMA-stimulated  chemilu- 
minescent response  was  increased  by  exposure  to 
50  micrograms  TBT/L  but  was  depressed  to  base- 
line values  by  500  micrograms/L.  With  A23187- 
stimulated  chemiluminescence,  the  response  was 
increased  by  exposure  to  5  and  50  micrograms 
TBT/L  and  was  depressed  by  500  micrograms 
TBT/L.  The  chemiluminescent  response  stimulat- 
ed by  synergistic  doses  of  PMA  and  A23187  was 
also  increased  by  exposure  to  50  micrograms 
TBT/L  and  depressed  by  500  micrograms/L.  Che- 
miluminescence, enhanced  by  PMA  and  A23187 
after  TBT  exposure,  returned  to  baseline  values 
after  extracellular  calcium  was  removed.  In  the 


absence  of  PMA  or  A23187  stimulation,  50  micro- 
grams TBT/L  stimulated  a  significant  chemilu- 
minescent response  that  also  was  inhibited  by  che- 
lation of  extracellular  calcium.  Uptake  of  calcium- 
45  was  greatly  increased  in  the  presence  of  50 
micrograms  TBT/L  but  was  depressed  at  500  mi- 
crograms/L. The  results  suggest  that,  at  certain 
concentrations,  TBT  stimulates  a  calcium  influx 
and  a  resultant  enhancement  of  the  formation  of 
reactive  oxygen  intermediates  and  the  chemilu- 
minescent response.  It  is  postulated  that,  in  stimu- 
lated macrophages,  high  levels  of  TBT  lead  to 
membrane  dysfunction,  which  is  followed  by  inhi- 
bition of  calcuim  flux  and  depression  of  chemilu- 
minescence. (Ence-PTT) 
W90-02828 


RELATION  OF  HEPATIC  MICROSOMAL 
MONOOXYGENASE  ACTIVITY  TO  TISSUE 
PCBS  IN  RAINBOW  TROUT  (SALMO  GAIRD- 
NERD  EMJECTED  WITH  (C14)PCBS. 

Medical  Coll.  of  Wisconsin,  Inc.,  Milwaukee. 
Dept.  of  Pharmacology  and  Toxicology. 
M.  J.  Melancon,  K.  A.  Turnquist,  and  J.  J.  Lech. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  9,  p  777-782,  1989.  5  fig,  1 
tab,  21  ref.  EPA  Grant  R810610;  NIEHS  Aquatic 
Biomedical  Grant  ES01985;  and  NIEHS  Grant 
ES01080. 

Descriptors:  *Water  pollution  effects,  *Trout, 
•Liver,  'Enzymes,  'Polychlorinated  biphenyls, 
Organic  compounds,  Fish,  Carbon  radioisotopes. 

Fish  are  exposed  to  a  number  of  chemicals  in  the 
environment  that  are  capable  of  inducing  hepatic 
microsomal  monooxygenase  activity.  The  relation- 
ship of  tissue  PCB  levels  to  this  activity  was  as- 
sessed by  injecting  individual  trout  with  corn  oil 
vehicle  or  with  a  (C14)PCB  mixture  in  corn  oil.  At 
3  to  70  d  after  injection,  tissue  (C14)PCB  concen- 
trations were  determined  by  scintillation  counting 
of  solubilized  tissue  samples,  and  hepatic  micro- 
somes were  prepared  and  assayed  for  ethoxyresor- 
ufin-O-deethylase  and  ethoxycoumarin-O-deethy- 
lase  activities.  At  three  days  after  injection  only 
the  highest  doses  of  PCBs  caused  elevation  of 
hepatic  microsomal  monooxygenase  activity.  At 
later  times,  muscle  and  liver  concentrations  of 
PCBs  at  or  lower  than  250  ng/g  were  associated 
with  hepatic  microsomal  monooxygenase  activity 
at  or  near  control  levels.  Elevated  hepatic  microso- 
mal monooxygenase  activity  was  associated  with 
muscle  and  liver  PCB  concentrations  300  ng/g  or 
higher,  but  not  all  fish  with  tissue  PCBs  above  this 
concentration  had  elevated  hepatic  microsomal 
monooxygenase  activity.  (Author's  abstract) 
W90-02840 


QSAR  INVESTIGATION  OF  BENZENE  TOXIC- 
ITY TO  FATHEAD  MINNOW  USING  MOLEC- 
ULAR CONNECTIVITY. 

Eastern  Nazarene  Coll.,  Quincy,   MA.   Dept.   of 

Chemistry. 

L.  H.  Hall,  E.  L.  Maynard,  and  L.  B.  Kier. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  9,  p  783-788,  1989.  3  tab,  19 

ref. 

Descriptors:  'Benzenes,  'Toxicity,  'Molecular 
structure,  'Structure-activity  relationships,  'Fat- 
head minnows,  Mathematical  models,  Fish,  Organ- 
ic compounds,  Water  pollution  effects. 

The  topological  methods  of  molecular  connecti- 
vity and  kappa  shape  analysis  have  been  applied  to 
a  set  of  65  substituted  benzenes  and  their  toxicities 
to  fathead  minnow  Pimephales  promelas.  The 
three  variables,  (1)  the  molecular  connectivity 
index  of  the  first  order,  (2)  kappa  modified  using 
the  ratio  of  covalent  radii,  and  (3)  a  valence  chi- 
index  encoding  atom  type  and  electronic  informa- 
tion, along  with  an  ortho/para-dinitro  indicator 
variable  yield  a  quantitative  structure/activity  rela- 
tionship (QSAR)  equation  with  r  =  0.940,  s=0.26 
and  F=  1 1 14.  This  equation  is  then  used  to  estimate 
toxicities  for  22  compounds  not  in  the  original  data 
set.  Twelve  of  the  predicted  compounds  contain 
substituents  in  the  original  data  set  but  10  contain 
substituents  new  to  the  data,  including  fluoro-, 
cyano-,  and  acyl-.  (Author's  abstract) 
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BIOASSAY  OF  ACUTE  TOXICITY  OF  HERBI- 
CIDE MIXTURE  DALAPON/WEEDAZOL  4L 
ON  ESTUARINE  FAUNA. 

Cawthron  Inst.,  Nelson  (New  Zealand).  Aquatic 

Resources  Group. 

P.  A.  Gillespie. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  9,  p  809-815,  1989.  5  tab,  7 

ref. 

Descriptors:  'Lethal  limit,  'Toxicity,  'Herbicides, 
'Dalapon,  'Ammonium  compounds,  'Estuarine 
environment,  *Water  pollution  effects,  Fauna,  Or- 
ganic compounds,  Bioassay. 

In  recent  years  there  has  been  increasing  concern 
for  the  potential  problem  of  the  contamination  of 
estuarine  environments  with  agricultural  chemi- 
cals. The  acute  toxicities  of  dilutions  of  a  herbicide 
spray  formulation  suggested  for  use  in  salt-marsh 
environments  to  eradicate  Spartina  sp.  have  been 
estimated  for  six  estuarine  animal  species  using  a 
dilution  bioassay  and  direct  spraying.  Responses  of 
the  test  species  ranged  from  highly  sensitive  for  the 
whitebait  (Galaxias  maculatus)  (2-h  LC50  of  0.45% 
corresponding  to  active  ingredient  concentrations 
of  36,  26  and  6  mg/L  for  dalapon,  amitrole  and 
NH4CNS,  respectively)  to  extremely  resistant  for 
the  mud  crab  (Helice  crassa)  (no  mortality  during  a 
4-h  exposure  after  direct  spraying  with  the  full- 
strength  mixture).  Intermediate  levels  of  toxicity 
were  observed  for  the  cockle  (Chione  stutchburyi), 
the  mud  snails  (Amphibola  crenata  and  Potamo- 
pyrgus  estuarinus)  and  the  estuarine  prawn  (Palae- 
mon  affinis).  The  results  suggest  that  acute  (lethal) 
effects  on  estuarine  fauna  would  in  most  cases  be 
minimal  during  actual  spraying  except  where  ani- 
mals or  shallow-pooled  areas  covering  animals  are 
sprayed  directly.  (Author's  abstract) 
W90-02843 


OCTANOL/WATER  PARTITION  COEFFI- 
CIENTS AND  BIOCONCENTRATION  FAC- 
TORS OF  CHLORONTTROBENZENES  EN 
RATNBOW  TROUT  (SALMO  GAJUDNERD. 

Bayfield  Inst.,  Burlington  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
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IMPACT  OF  AN  EPISODIC  EVENT  ON  THE 
TOXICITY  EVALUATION  OF  A  TREATED 
MUNICIPAL  EFFLUENT. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5E. 
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WASTEWATER  TREATMENT  AND  RECEIV- 
ING WATER  BODY  INTERACTIONS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Risk  Reduction  Engineering  Lab. 
L.  A.  Rossman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 118426. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/206,  October  1988. 
46p,  19  fig,  3  tab,  22  ref. 

Descriptors:  'Wastewater  disposal,  'Waste  load 
allocation,  'Wastewater  treatment,  'Water  quality, 
•Water  pollution  control,  'Receiving  water,  'Am- 
monia, Mathematical  studies,  Chemical  reactions, 
Economic  aspects,  Model  studies. 

The  dynamic  nature  of  the  interactions  between 
wastewater  discharges  and  receiving  water  quality 
can  complicate  the  analysis  of  pollution  abatement 
programs;  a  numerical  example  of  ammonia  toxici- 
ty is  used  to  illustrate  this.  It  shows  the  role  that 
correlated  variables,  chemical  transformations,  and 
water  quality  criteria  play  in  determining  water 
quality  responses  and  their  environmental  signifi- 
cance. Methods  of  waste  load  allocation  (the  proc- 
ess of  identifying  discharge  limits  satisfying  water 
quality  criteria)  that  take  these  dynamic  interac- 
tions into  account  include  the  steady-state  response 
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approach,  the  dynamic  respose  approach,  and  the 
dynamic  assimilative  capacity  approach.  Also  re- 
viewed are  pollution  control  strategies  based  on 
variable  effluent  limits.  These  can  lower  treatment 
costs  by  allowing  discharge  levels  to  change  by 
time  of  year  or  with  conditions  in  the  receiving 
water.  A  waste  load  allocation  method  for  seasonal 
discharge  limits  is  introduced  that  maintains  an 
equal  risk  of  water  quality  criteria  violation  with 
nonseasonal  limits.  (Author's  abstract) 
W90-02921 


CHEMICAL     FATE     OF     BRASS     DUST     IN 
WATERS  OF  VARYING  HARDNESS  LEVELS. 

Chemical  Research  and  Development  Center,  Ab- 
erdeen Proving  Ground,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02925 


EVALUATION  OF  GRAPHITE  FOR  ENVIRON- 
MENTAL TOXICITY  USING  THE  STANDARD 
AQUATIC  MICROCOSM. 

Chemical  Research  and  Development  Center,  Ab- 
erdeen Proving  Ground,  MD. 
W.  G.  Landis,  N.  A.  Chester,  M.  V.  Haley,  D.  W. 
Johnson,  and  R.  M.  Tauber. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A199  722. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CRDEC-TR-88133,  August  1988.  22p, 
8  fig,  12  ref.  Project  No.  1C162622. 

Descriptors:  'Toxicology,  'Model  studies, 
'Graphite,  *Water  pollution  effects,  'Toxicity, 
Aquatic  environment,  Ammonia,  Photosynthesis, 
Respiration,  Eutrophication,  Brass. 

The  impact  of  a  graphite  dust  on  an  aquatic  eco- 
system model,  the  Standard  Aquatic  Microcosm 
(SAM),  was  investigated.  Graphite  dust  (at  10  mg/ 
L)  produced  effects  that  resembled  eutrophication 
in  that  the  species  diversity  decreased,  ammonia 
increased,  and  a  photosynthesis/respiration  ratio  of 
<  1  was  observed  at  the  highest  concentration. 
Compared  to  brass  dust,  graphite  has  much  less 
potential  to  adversely  impact  aquatic  ecosystems. 
The  results  indicate  that  the  SAM  is  capable  of 
mimicking  eutrophication  at  the  community  level. 
(Lantz-PTT) 
W90-02926 


EVALUATING    IMPACTS    OF    POLLUTANTS 
FROM  THE  ATMOSPHERE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02934 


MEASUREMENT  OF  ZINC  AMELIORATION 
OF  CADMIUM  TOXICITY  IN  CHLORELLA 
PYRENOIDOSA  USING  TURBIDOSTAT  CUL- 
TURE. 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Biological 

Sciences. 

W.  N.  Bennett,  and  A.  S.  Brooks. 

Environment        Toxicology        and        Chemistry 

ETOCDK,  Vol.  8,  No.  10,  p  877-882,  1989.  3  fig,  1 

tab,  33  ref. 

Descriptors:  'Synergistic  effects,  'Chlorella, 
•Water  pollution  effects,  'Zinc,  'Cadmium,  'Tox- 
icity, 'Culturing  techniques,  Algae,  Heavy  metals, 
Turbidity. 

The  amelioration  of  cadmium  toxicity  by  zinc  was 
measured  in  terms  of  changes  in  the  maximum 
specific  growth  rate  (mu  sub  max)  of  a  Chlorella 
pyrenoidosa  population  using  turbidostat  culture. 
In  this  continuous  culture  system,  mu  sub  max  is  a 
dependent  variable  that  responds  directly  to  toxic 
effects.  At  a  sublethal  cadmium  concentration  (2.05 
micromolar  Cd)  in  the  medium,  the  population  mu 
sub  max  was  in  steady  state  at  70%  of  control 
values.  When  zinc  was  added  to  the  medium  to  a 
concentration  of  4.08  micromolar  Zn,  mu  sub  max 
increased  immediately  to  a  rate  of  2.2%  of  control 
mu  sub  max  per  generation  for  seven  generations, 
reaching  steady  state  at  90%  of  the  control.  Addi- 
tional increases  in  zinc  did  not  elicit  further  in- 
creases in  mu  sub  max.  Full  recovery  of  mu  sub 


max  subsequently  occurred  after  five  generations 
in  control  medium.  Mean  cell  size  and  percentage 
dry  mass  also  changed  during  periods  of  toxicity 
and  amelioration.  Amelioration  did  not  take  place 
until  the  cellular  Zn-to-Cd  ratio  approached  2. 
This  could  reflect  interactions  of  the  metals  at  a 
biochemical  level.  (Author's  abstract) 
W90-03206 


EFFECTS  OF  FREEZING  ON  TOXICITY  OF 
SEDIMENTS  CONTAMINATED  WITH  DDT 
AND  ENDRIN. 

Corvallis  Environmental  Research  Lab.,  OR. 
G.  S.  Schuytema,  A.  V.  Nebeker,  W.  L.  Griffis, 
and  C.  E.  Miller. 

Environment  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  883-891,  1989.  3  tab, 
21  ref. 

Descriptors:  'Sample  preservation,  'Pollutant 
identification,  'Synergistic  effects,  'Water  pollu- 
tion effects,  'Sediment  contamination,  *DDT, 
'Endrin,  'Sediments,  'Toxicity,  'Freezing,  Cold 
resistance,  Amphipods,  Laboratory  methods,  Pesti- 
cides, Organic  compounds,  Organic  carbon. 

Little  information  is  readily  available  on  how  the 
toxicity  and  availability  of  sediment  contaminants 
can  be  influenced  by  sample  storage  prior  to  analy- 
sis. Freezing  of  sediments  is  generally  not  recom- 
mended but  has  been  used  as  a  preservation  tech- 
nique and  is  still  employed  by  some  researchers 
and  many  state  and  federal  pollution  control  agen- 
cies. The  objective  of  the  present  research  was  to 
evaluate  the  effect  of  freezing  versus  cold  storage 
on  the  toxicity  of  contaminated  sediments.  Two 
freshwater  sediments  containing  3  and  11%  total 
organic  carbon  (TOC)  were  spiked  with  DDT  and 
endrin  to  compare  the  effects  of  cold  (4  degrees  C) 
and  frozen  (-20  degrees  C)  storage  of  the  sediment 
on  toxicity  to  the  amphipod  Hyalella  azteca  in  10-d 
tests.  Toxicity  of  the  DDT-spiked  sediment  was 
reduced  when  it  was  frozen  for  14  d.  LC50  values 
for  cold-stored  and  frozen-stored  sediments  were 
4.2  and  7.3  micrograms/g  DDT  (calculated  on  dry 
solids  basis)  at  3%  sediment  TOC  and  11.1  and 
23.2  micrograms/g  DDT  at  11%  sediment  TOC, 
respectively.  Toxicity  of  the  3%  TOC  endrin- 
spiked  sediment  was  reduced  by  freezing;  it  exhib- 
ited LC50s  of  5.1  and  7.7  micrograms/g  endrin, 
respectively,  for  cold  and  frozen  storage.  Toxicity 
of  endrin  in  two  tests  in  the  11%  TOC  sediment 
remained  essentially  unchanged  by  freezing.  LC50s 
were  19.6  and  21.7  micrograms/g  endrin  for  cold 
and  frozen  sediments  in  one  test  and  10.3  and  9.8 
micrograms/g  endrin  in  the  second  test.  Decreased 
toxicity  was  assumed  to  be  related  to  the  release  of 
soluble  organic  carbon  from  the  sediments  during 
freeing  and  thawing.  Relative  differences  in  toxici- 
ty between  DDT  and  endrin  for  cold  and  frozen 
sediments  appear  to  be  related  to  the  different 
adsorptions  of  the  chemicals  onto  the  released 
carbon.  These  results  may  suggest  a  possible  in- 
crease in  toxic  breakdown  products  of  DDT  and 
the  relative  stability  of  endrin  toxicity  over  time.  It 
is  concluded  that  data  from  studies  using  cold- 
stored  and  frozen-stored  sediments  may  not  be 
comparable.  The  freezing  of  sediments  for  testing 
or  storage  is  not  recommended.  (Author's  abstract) 
W90-03207 


CONSISTENT  INHIBITION  OF  PERIPHERAL 
CHOLINESTERASES  BY  NEUROTOXINS 
FROM  THE  FRESHWATER  CYANOBACTER- 
IUM  ANABAENA  FLOS-AQUAE:  STUDIES  OF 
DUCKS,  SWINE,  MICE  AND  A  STEER. 
Illinois  Univ.,  Urbana.  Coll.  of  Veterinary  Medi- 
cine. 

W.  O.  Cook,  V.  R.  Beasley,  R.  A.  Lovell,  A.  M. 
Dahlem,  and  S.  B.  Hooser. 

Environment  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  915-922,  1989.  5  tab, 
19  ref.  Army  Medical  Research  and  Development 
Command  Contract  DAMD1785-C-5241. 

Descriptors:  'Anabaena,  'Water  pollution  effects, 
•Enzymes,  'Toxins,  'Algal  toxins,  'Cyanophyta, 
•Animal  pathology,  Animal  tissues,  Tissue  analy- 
sis, Chromatography,  Eutrophication,  Ducks, 
Hogs,  Mice,  Cattle. 


Toxins  from  freshwater  blue-green  algae  have  been 
responsible  for  poisoning  domestic  and  wild  ani- 
mals and  have  been  implicated  in  human  poisoning 
by  municipal  and  recreational  water  supplies.  The 
purpose  of  the  present  study  was  to  examine  two 
algal  blooms  associated  with  spontaneous  cases  of 
sudden  death  (one  involving  ducks  and  the  other 
involving  swine)  for  cholinesterase  (ChE)-inhibit- 
ing  toxins  by  means  of  :(a)  analysis  for  antx-a(s) 
and  insecticides;  (b)  ChE  assays  both  in  vitro  and 
with  tissues  from  field  cases;  (c)  ChE  assays  and 
pathophysiology  studies  in  experimentally  dosed 
animals.  Freshwater  algal  blooms  associated  with 
outbreaks  of  sudden  death  in  ducks  and  swine  were 
examined  for  ChE-inhibiting  toxins  as  the  possible 
cause  of  death.  In  both  investigations,  Anabaena 
flos-aquae  was  identified  as  the  predominant  alga 
in  the  bloom  material.  In  both  cases,  assays  on 
tissues  from  mice  dosed  intraperitoneally  with 
algal  extracts  revealed  inhibition  of  ChE  in  whole 
blood,  plasma,  diaphragm  and  lung,  but  not  in 
brain.  With  algae  from  the  field  case  involving 
ducks,  toxicosis  was  experimentally  reproduced  by 
oral  intubation  in  ducks  and  swine,  but  not  in  mice 
and  a  steer.  However,  the  steer,  as  with  other 
species,  was  susceptible  to  toxicosis  induced  by 
parenteral  administration  of  an  algal  extract. 
Assays  on  tissues  from  affected  animals  revealed 
inhibition  of  ChE  in  whole  blood,  plasma,  red 
blood  cells,  diaphragm,  lung  and  pectoral  muscle, 
but  not  in  brain  or  retina.  In  vitro  electric  eel  ChE 
assays  with  high-performance-liquid-chromato- 
graph-purified  extracts  of  the  same  alga  revealed 
direct  inhibition  of  acetylcholinesterase.  Clinical 
signs  in  all  animals  were  compatible  with  muscar- 
inic and  nicotinic  cholinergic  stimulation.  Death  of 
exposed  animals  is  an  apparent  result  of  peripheral 
ChE  inhibition.  (Author's  abstract) 
W90-03209 


TIME-TOXICITY  RELATIONSHIPS  IS  FISH 
EXPOSED  TO  THE  ORGANOCHLOREVE  PES- 
TICIDE METHOXYCHLOR. 

Alberta  Environmental  Centre,  Vegreville. 
T.  A.  Heming,  A.  Sharma,  and  Y.  Kumar. 
Environment       Toxicology       and       Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  923-932,  1989.  3  fig,  6 
tab,  19  ref. 

Descriptors:  'Fish,  'Toxicity,  'Methoxychlor, 
'Pesticide  kinetics,  'Water  pollution  effects, 
'Chlorinated  hydrocarbons,  'Pesticides,  Whitefish, 
Shiner,  Sucker,  Trout,  Organic  pesticides,  Median 
tolerance  limit. 

Many  pest  control  agents  are  applied  in  pulses  of 
relatively  brief  duration  and  high  concentration. 
The  mechanisms  and  kinetics  of  toxicity  associated 
with  episodic  exposures  cannot  be  assumed  to  be 
the  same  as  those  associated  with  continuous  expo- 
sures. The  present  study  developed  time-toxicity 
relationships  for  methoxychlor  for  five  species  and 
two  stocks  of  fish  (lake  whitefish,  Coregonus  clu- 
peaformis;  spottail  shiner,  Notropis  hudsonius;  wal- 
leye, Stizostedion  vitreum  vitreum;  white  sucker, 
Catostomus  commersoni;  and  two  stocks  of  rain- 
bow trout,  Salmo  gairdneri).  Four  different  pulse 
regimes  were  tested,  namely,  a  2-h  methoxychlor 
exposure  followed  by  94  h  in  fresh  water,  a  6-h 
exposure  followed  by  90  h  in  fresh  water,  a  24-h 
exposure  followed  by  72  h  in  fresh  water,  and  a  96 
h  exposure.  Time-toxicity  relationships  for  methox- 
ychlor varied  interspecifically  and  intraspecifical- 
ly.  Intraspecies  effects  were  probably  size  related; 
the  96-h  median  lethal  concentration  (LC50)  for 
rainbow  trout  was  9.36  micrograms/L  (95%  C.L. 
5.71,  15.3)  for  stock  A  fish  (average  size  1.2  g)  and 
31.2  micrograms/L  (95%  C.L.  24.7,  39.6)  for  stock 
B  fish  (average  size  6.7  g).  Methoxychlor  exhibited 
a  delayed  toxic  effect,  the  relative  magnitude  of 
which  was  a  function  of  exposure  duration  and 
concentration,  and  fish  species.  Of  the  fish  species 
examined,  walleye  was  the  most  sensitive  to  short- 
term  pulses  (<24  h)  of  methoxychlor.  Walleye  had 
a  relatively  low  96-h  LC50  (19.2  micrograms/L; 
95%  C.L.  9.00,  41.1),  experienced  the  greatest 
delayed  toxic  effects  and,  in  terms  of  median  sur- 
vival time  (t  sub  m),  was  most  sensitive  to  changes 
in  methoxychlor  concentration.  Rainbow  trout  ap- 
peared to  be  the  species  most  sensitive  to  chronic 
methoxychlor    exposure;    its    asymptotic    LC50 
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(stock  A  4.05  +  A2.84  micrograms/L,  stock  B  5.14 
-+-/-3.14  micrograms/L)  was  significantly  lower 
than  those  of  other  species.  White  sucker  was  the 
species  least  sensitive  to  acute  exposure.  White 
suckers  experienced  no  delayed  toxic  effects  and 
had  the  highest  96-h  (114  micrograms/L;  95% 
C.L.  87.7,  150)  and  asymptotic  LC50  (205  +/-85 
micrograms/L)  values.  (Author's  abstract) 
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CHRONIC  EFFECTS  OF  THE  PHOTOEN- 
HANCED  TOXICITY  OF  ANTHRACENE  ON 
DAPHNIA  MAGNA  REPRODUCTION. 

Michigan  State  Univ.,  East  Lansing.  Pesticide  Re- 
search Center. 
L.  L.  Hoist,  and  J.  P.  Giesy. 

Environment  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  933-942,  1989.  5  fig,  5 
tab,  27  ref.  National  Sea  Grant  College  Program 
Grant  MA-86AA-D-SG-043. 

Descriptors:  'Reproduction,  'Anthracene,  'Syner- 
gistic effects,  'Daphnia,  'Aromatic  compounds, 
•Water  pollution  effects,  'Toxicity,  'Ultraviolet 
radiation,  Embryonic  growth  stage,  Aquatic  ani- 
mals, Organic  compounds,  Petroleum  products, 
Polycyclic  aromatic  hydrocarbons. 

Polycyclic  aromatic  hydrocarbons  (PAHs)  are  a 
class  of  organic  compounds  consisting  of  two  or 
more  fused  benzene  rings  with  occasional  inclu- 
sions of  heteroatoms  or  cyclopentene  rings.  PAHs 
are  of  environmental  concern  not  only  because 
large  quantities  of  them  are  released  into  the  envi- 
ronment, but  also  because  many  PAHs  are  carcino- 
genic to  mammals  and  phototoxic  to  aquatic  orga- 
nisms. Anthracene  is  a  linear,  three-ring  PAH 
found  in  both  oil  and  coal.  In  this  study  the  chron- 
ic effects  of  exposure  to  anthracene  and  ultraviolet 
radiation  (UVR)  on  Daphnia  magna  reproduction 
were  investigated.  D.  Magna  were  exposed  to  an- 
thracene in  the  presence  or  absence  of  ecologically 
relevant  intensities  of  UVR  for  21  d.  Exposure  to 
8.2  micrograms/L  anthracene  in  the  absence  of 
UVR  significantly  reduced  the  number  of  neonates 
produced  by  13.8%;  however,  exposure  the  UVR 
in  the  absence  of  anthracene  had  no  significant 
effect  on  the  fecundity  of  D.  magna.  Concurrent 
exposure  of  D.  magna  to  UVR  and  anthracene 
resulted  in  further  reduced  survival  and  fecundity. 
Exposure  of  D.  magna  to  7.2  micrograms/L  an- 
thracene and  117  microwatts/square  cm  UV-A 
radiation  resulted  in  70%  mortality  or  a  69%  de- 
crease in  production  of  neonates  by  D.  magna  that 
survived.  The  reduction  in  fecundity  was  propor- 
tional to  both  anthracene  concentration  and  UVR 
intensity.  Equations  were  developed  that  predict 
the  relative  percent  reduction  in  production  of 
neonates  due  to  the  photoenhanced  toxicity  of 
anthracene  given  a  particular  anthracene  concen- 
tration and  UVR  intensity.  This  study  has  demon- 
strated that  anthracene  in  the  presence  of  UVR 
decreases  the  survival  and  fecundity  of  D.  magna 
at  concentrations  well  under  aqueous  solubility 
limits.  (Author's  abstract) 
W90-03211 


TOXIC  EFFECTS  OF  BORON  ON  MALLARD 
REPRODUCTION. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
G.  J.  Smith,  and  V.  P.  Anders. 
Environment  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  10,  p  943-950,  1989.  6  tab, 
25  ref  Bureau  of  Reclamation/Fish  and  Wildlife 
Service  Intragency  Agreement  6-AA-20-04170. 

Descriptors:  'Toxicity,  'Reproduction,  'Boron, 
•Ducks,  'Eggs,  'Food  chains,  'Agricultural 
runoff,  Embryonic  growth  stage,  Waterfowl, 
Water  pollution  effects,  Irrigation  effects. 

Boron,  a  naturally  occurring  trace  element,  is 
widespread  in  nature  and  the  natural  boron  content 
of  soils  is  usually  between  10  and  300  ppm.  It  is 
generally  considered  environmentally  innocuous; 
however,  it  was  documented  to  severely  impair 
mallard  reproduction.  Boron  is  leached  from  irri- 
gated agricultural  soils  and  transported  in  drainage 
water  that  contaminates  wetlands.  Until  now,  only 
the  selenium  accumulated  in  aquatic  food  chains 
has  been  documented  to  pose  a  toxic  hazard  to 


wildlife  in  drainage  water  wetlands.  Adult  mallard 
(Anas  platyrhynchos)  ducks  were  fed  diets  supple- 
mented with  0,  30,  300  or  1,000  ppm  boron  (fresh 
weight;  diets  contained  about  10%  moisture).  The 
hatching  success  of  fertile  eggs  was  significantly 
reduced  by  1,000  ppm  boron,  less  than  one-third  of 
the  highest  boron  concentrations  found  in  plants  in 
California's  San  Joaquin  Valley.  Hatching  weights, 
duckling  survival  and  duckling  weight  gain  were 
also  reduced  by  1,000  ppm  boron.  Boron  concen- 
trations in  mallard  egg,  liver  and  brain  tissues  were 
dose-related.  Boron  did  not  affect  adult  survival  or 
egg  fertility.  The  hatching  success  of  fertile  eggs 
for  mallards  fed  diets  with  30  or  300  ppm  boron 
did  not  differ  from  that  of  the  control  group. 
Management  of  drainage  water-contaminated  envi- 
ronments must  now  also  consider  the  adverse  ef- 
fects of  boron,  as  well  as  the  possible  interactions 
of  drainage  water  contaminants.  (Author's  ab- 
stract) 
W90-03212 


HUMAN  SERUM  DDT  LEVELS  RELATED  TO 
CONSUMPTION  OF  FISH  FROM  THE  COAST- 
AL WATERS  OF  LOS  ANGELES. 

Southern     California     Coastal     Water     Research 

Project,  Long  Beach. 

R.  Gossett,  G.  Wikholm,  J.  Ljubenkov,  and  D. 

Steinman. 

Environment        Toxicology        and        Chemistry 

ETOCDK,  Vol.  8,  No.  10,  p  951-955,  1989.  4  tab,  8 

ref. 

Descriptors:  'Human  pathology,  *DDT,  *DDD, 
'DDE,  'Polychlorinated  biphenyls,  *Fish,  *Food 
chains,  *  Water  pollution  effects,  *Los  Angeles, 
•Coastal  waters,  Population  exposure,  Metabolites, 
Organic  compounds. 

Fish  from  Los  Angeles  County  coastal  waters  con- 
tain high  concentrations  of  the  banned  pesticide 
DDT,  it  metabolites  DDE  and  DDD,  and  poly- 
chlorinated biphenyls  (PCBs).  The  most  popular 
sportfish  caught  from  piers  in  southern  California 
(comprising  30%  of  the  catch),  white  croaker 
(Genyonemus  lineatus),  contains  total  DDT  levels 
above  the  Federal  Drug  Administration  guideline 
(5  mg/kg  wet  weight)  in  edible  tissue  at  7.6  mg/kg 
wet  weight  total  DDT.  We  quantified  blood  serum 
levels  of  DDTs  and  PCBs  in  16  subjects  who 
consumed  locally  caught  sportfish  at  least  three 
times  a  week  for  3  years  and  compared  them  with 
those  in  nine  control  subjects  who  consumed  little 
or  no  local  fish.  No  subjects  or  controls  had  other 
known  significant  exposures  to  DDT  and  its  meta- 
bolites. The  consumers  of  locally  caught  sportfish 
had  significantly  higher  serum  levels  of  total  DDT 
(mean  35  ng/ml)  than  did  nonconsumers  (mean  7 
ng/ml).  Within  the  consumer  groups,  serum  levels 
of  4,4-prime-DDE  and  fish  consumption  history 
were  significantly  correlated.  The  number  of  sport- 
fish meals  consumed  also  was  correlated  with 
DDE  blood  serum  concentrations.  This  was  not 
the  case  for  total  PCB,  probably  because  of  the 
multiple  sources  of  this  contaminant.  (Author's 
abstract) 
W90-03213 


IMPACT  OF  GROUNDWATER  CONTAMINA- 
TION OF  PUBLIC  WATER  SUPPLIES. 

Montgomery  (James  M.),   Inc.,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-03217 


MORTALITY  ASSOCIATED  WITH  PHYTO- 
PLANKTON  BLOOMS  AMONG  FARMED  AT- 
LANTIC SALMON,  SALMO  SALAR  L.,  IN 
SCOTLAND. 

Marine  Lab.,  Aberdeen  (Scotland). 
D.  W.  Bruno,  G.  Dear,  and  D.  D.  Seaton. 
Aquaculture  AQCLAL,  Vol.  78,  No.  3-4,  p  217- 
222,  June  1989.  1  fig,  1  tab,  6  ref. 

Descriptors:  *Fish  farming,  *Salmon,  'Scotland, 
'Eutrophication,  'Fishkill,  'Phytoplankton, 
'Water  pollution  effects,  'Algal  growth,  Fisheries, 
Diatoms,  Mortality,  Economic  aspects. 

Rapid  and  significant  losses  occurred  among 
farmed  Atlantic  salmon,  Salmo  salar  L.,  held  in 


cages  in  Loch  Torridon,  and  on  the  west  coast  of 
the  Shetland  Isles,  Scotland  between  June  and  July 
1988.  Fish  deaths  were  attributed  to  contact  with 
phytoplankton  blooms.  In  both  Loch  Torridon  and 
the  Shetland  incident  there  were  very  high  num- 
bers of  diatom  species,  these  and  the  additional 
presence  of  a  silicoflagellate  in  the  Shetland  Isles 
case  were  considered  to  have  caused  severe  irrita- 
tion of  the  gills  leading  to  necrosis,  extensive 
sloughing  of  the  gill  lamellae  and  in  consequence 
respiratory  failure.  The  market  value  of  the  fish 
lost,  had  they  progressed  to  harvesting,  has  been 
estimated  at  several  million  pounds.  (Author's  ab- 
stract) 
W90-03238 


PHOTOSYNTHESIS  OF  ALGAL  CULTURES 
AND  PHYTOPLANKTON  FOLLOWING  AN 
ACID  PH  SHOCK. 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
C.  Nalewajko,  and  M.  A.  O'Mahony. 
Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  2,  p 
319-325,  June  1989.  4  fig,  4  tab,  25  ref.  Associate 
Committee  on  Scientific  Criteria  for  Environmen- 
tal Quality  Grant  05082-00267. 

Descriptors:  *Acid  rain  effects,  *Lake  acidifica- 
tion, *Algae,  'Hydrogen  ion  concentration, 
'Lakes,  'Phytoplankton,  'Photosynthesis,  Acidic 
water,  Carbon,  Pyrrophyta,  Acid  tolerance. 

In  acidifying  lakes,  pH  decreases  abruptly  in  re- 
sponse to  acid  precipitation  events.  The  hypothesis 
was  tested  that,  in  comparison  to  a  circumneutral 
lake,  phytoplankton  photosynthesis  in  an  acidify- 
ing lake  is  less  sensitive  to  a  rapid  decrease  in  ph 
(acid  pH  shock).  Phytoplankton  in  Plastic  Lake, 
which  is  undergoing  acidification,  was  character- 
ized by  a  predominance  of  Pyrophyta,  and  phyto- 
plankton photosynthesis  decreased  to  a  lesser 
extent  in  response  to  an  acid  pH  shock  than  the 
photosynthesis  of  populations  from  St.  Nora  Lake, 
a  circumneutral  lake  located  nearby,  in  which  Pyr- 
rophyta were  not  abundant.  Rates  of  phytoplank- 
ton photosynthesis  in  acid  pH  shock  experiments 
were  significantly  correlated  with  hydrogen  ion 
but  not  with  dissolved  inorganic  carbon  concentra- 
tions. Depression  of  photosynthesis  following  an 
acid  pH  shock  occurred  in  axenic  culture  of  Chlo- 
rella  pyrenoidosa  Chick  but  was  not  observed  in 
axenic  cultures  of  the  acidophilic  alga  Chlorella 
saccharophila  (Krug.)  Nadson  or  in  three  species 
isolated  form  Plastic  Lake.  However,  the  three 
isolates  were  not  acidophilic  during  growth.  It  was 
concluded  that  phytoplankton  in  acidifying  lakes 
consists  predominantly  of  species  which  are  toler- 
ant to  acid  pH  for  short  periods  (hours)  but  cannot 
grow  at  these  pHs.  (Author's  abstract) 
W90-03259 


OXYGEN-INDUCED  CHANGES  EN  MOR- 
PHOLOGY OF  AGGREGATES  OF  APHANIZO- 
MENON  FLOS-AQUAE  (CYANOPHYCEAE): 
IMPLICATIONS  FOR  NITROGEN  FIXATION 
POTENTIALS. 

Michigan  State  Univ.,  Hickory  Corners.  W.K. 
Kellogg  Biological  Station. 
R.  G.  Carlton,  and  H.  W.  Paerl. 
Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  2,  p 
326-333,  June  1989.  11  fig,  2  tab,  26  ref.  NSF 
Subventions  BSR8705342,  BSR86 14951,  and 
OCE8500740. 

Descriptors:  'Limnology,  'Phytoplankton,  'Cyan- 
ophyta,  'Biological  pollution,  'Nitrogen  fixation, 
'Photosynthesis,  'Nutrients,  'Oxygen,  Aggre- 
gates, Lakes,  Light  effects,  Morphology. 

Among  dominant  freshwater  bloom-forming  cyan- 
obacteria,  the  genus  Aphanizomenon  is  notorious 
because  of  its  frequent  proliferation  as  persistent, 
odoriferous,  aesthetically-detracting,  and,  at  times, 
toxic  surface  scums.  In  A.  flos-aquae,  these  scums 
consist  of  bundle  or  flake  shaped  aggregates  which 
can  provide  buoyancy  control,  protection  against 
intense  illumination,  enhancement  of  phycosphere 
nutrient  regeneration,  and  which  may  result  from 
size-selective  herbivory  by  zooplankton.  The  di- 
mensions of  aggregates  can  change  quickly.  In  this 
study,    after    a   period    of  darkness,    illumination 
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caused  aggregates  to  elongate  approximately  five- 
fold over  a  10-15  min  period.  The  metamorphosis 
was  reversible  upon  cessation  of  illumination  and 
through  successive  light-dark  cycles.  Manipula- 
tions of  environmental  oxygen  concentration  and 
photosystem  II  activity  (via  DCMU  amendment), 
together  with  measurements  made  inside  flakes 
with  02-sensitive  microelectrodes,  showed  that  the 
metamorphosis  was  a  response  to  oxygen  concen- 
tration and  operated  to  enhance  diffusive  efflux  of 
photosynthetically  produced  oxygen  during  illumi- 
nation. During  darkness  oxygen  concentration 
within  contracted  aggregates  became  severely  de- 
pleted relative  to  the  environment.  It  is  proposed 
that  metamorphic  minimization  of  local  oxygen 
concentration  is  an  adaptation  that  enhances  the 
ability  of  Aphanizomenon  flos-aquae  to  fix  atmos- 
pheric nitrogen  via  the  oxygen-labile  nitrogenase 
enzyme  system.  (Author's  abstract) 
W90-03260 


EFFECTS  OF  SUSPENDED  SEDIMENT,  HY- 
POXIA, AND  HYPEROXIA  ON  LARVAL  MER- 
CENARY MERCENARIA  (LINNAEUS,  1758). 
Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
K.  M.  Huntington,  and  D.  C.  Miller. 
Journal  of  Shellfish  Research  JSHRDA,  Vol  8 
No.  1,  p  37-42,  June  1989.  3  fig,  1  tab,  18  ref. 
NOAA  Grant  NA-86-AAD-SG-040. 

Descriptors:  'Oxygen  depletion,  *Supersaturation, 
•Eutrophication,  *Coastal  waters,  *Larvae,  *Sus- 
pended  sediments,  'Dissolved  oxygen,  *Clams, 
•Water  pollution  effects,  Growth,  Larval  growth 
stage,  Benthos,  Bays. 

Recruitment  to  benthic  environments  by  Mercen- 
aria  mercenaria  (L.)  larvae  may  be  influenced  by 
suspended  sediment  loads  and  dissolved  oxygen 
concentrations.  The  effect  of  these  factors  on  sur- 
vival and  growth  of  one  to  four  day-old  hard  clam 
veligers  was  tested  in  the  laboratory.  A  tumbler 
maintained  particles  in  suspension  during  48-hr  sus- 
pended sediment  (0-2200  milligrams/liter),  24-hr 
hypoxic  (1-6.5  milligrams/liter;  15-90%  saturation 
at  22  C)  and  24-hr  hyperoxic  (13.7  milligrams/liter, 
180%  saturation  at  20  C)  experiments.  Larval  sur- 
vival was  not  affected  by  any  of  the  treatments. 
Growth,  however,  (as  indicated  by  changes  in 
mean  size  over  time)  was  negatively  affected  by 
2200  milligrams/liter  sediments  and  13.6  milli- 
grams/liter (180%  saturation)  dissolved  oxygen 
concentration.  Daily  afternoon  suspersaturation, 
common  in  eutrophic  systems,  and  infrequent  epi- 
sodes of  very  high  loads  of  suspended  sediments 
may  thus  negatively  impact  M.  mercenaria  growth 
during  the  larval  stage.  (Author's  abstract) 
W90-03261 


EFFECT  OF  PESTICIDES  ON  THE  GROWTH 
OF  AQUATIC  HYPHOMYCETES. 

Mangalore  Univ.  (India).  Dept.  of  Biosciences. 
K.  R.  Chandrashekar,  and  K.  M.  Kaveriappa. 
Toxicology  Letters  TOLED5,  Vol.  48,  No    3    d 
311-315,  Sep.  1989.  1  tab,  14  ref. 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants, •Pesticides,  'Aquatic  fungi,  *Plant  growth, 
Paraquat,  Phenoxy  acid  pesticides,  Herbicides,  Ag- 
ricultural runoff,  Rivers,  Aquatic  life,  Biological 
magnification,  Biotransformation,  Culturing  tech- 
niques, India. 

Most  of  the  rivers  in  India's  Western  Ghat  forests 
are  lined  by  plantation  crops  or  forest  vegetation. 
The  plantation  crops  (rubber,  coffee  and  arecanut) 
are  sprayed  with  pesticides  to  control  pests  and 
diseases.  Due  to  heavy  monsoon  rains,  pesticides 
leach  and  enter  nearby  streams  and  rivers.  The 
aquatic  hyphomycetes  which  normally  colonize 
plant  materials  in  such  waters  play  an  important 
role  in  the  trophic  structure  of  aquatic  ecosystems. 
The  most  important  factor  in  an  aquatic  ecosystem 
is  the  biological  magnification  of  pesticides  present 
in  the  water.  The  effect  of  two  herbicides  (para- 
quat and  2,4-dichlorophenoxybutyric  acid)  and 
two  fungicides  (mancozeb  and  captafol)  was  stud- 
ied on  the  growth  of  Flagellospora  penicillioides, 
Lunulospora  curvula  and  Phalangispora  constricta 
using  the  poisoned-food  technique.  The  pesticides 
did  not  produce  any  inhibition  of  growth  at  con- 


centrations up  to  5  mg/L.  The  required  concentra- 
tion to  bring  about  total  inhibition  of  growth 
varied  among  the  chemicals  and  the  cultures.  The 
herbicides  produced  a  slight  enhancement  of  cul- 
ture growth  at  concentrations  ranging  from  1  to  25 
mg/L.  It  seems  that  microbial  activity  is  important 
in  biochemical  transformations  of  pesticides  in 
aquatic  ecosystems.  In  this  context,  the  growth 
increment  of  fungi  in  the  presence  of  low  concen- 
trations of  pesticides  as  observed  in  the  present 
study  is  significant.  (Shidler-PTT) 
W90-03264 


FORAGING  IN  CENTRAL  VALLEY  AGRICUL- 
TURAL DRAINAGE  AREAS. 

California  Univ.,  Davis.  Dept.  of  Applied  Behav- 
ioral Sciences. 
For   primary  bibliographic  entry  see   Field   6G. 


CANCER  INCIDENCE  FOLLOWING  EXPO- 
SURE TO  DRINKING  WATER  WITH  ASBES- 
TOS LEACHATE. 

Illinois  State  Dept.  of  Public  Health,  Springfield. 

Div.  of  Epidemiologic  Studies. 

H.  L.  Howe,  P.  E.  Wolfgang,  W.  S.  Burnett,  P.  C. 

Nasca,  and  L.  Youngblood. 

Public  Health  Reports  PHRPA6,  Vol.  104,  No  3 

p  251-256,  May/June  1989.  3  tab,  22  ref. 

Descriptors:  *Water  pollution  effects,  ♦Carcino- 
gens, *Asbestos,  *Leachates,  'Drinking  water, 
•New  York,  Human  pathology,  Epidemiology, 
Statistics. 

The  carcinogenic  effects  of  asbestos  exposure  are 
associated  with  serious  and  fatal  illness.  Most  stud- 
ies have  examined  disease  risk  among  persons  oc- 
cupationally  exposed  to  air-borne  asbestos  fibers. 
Since  occupational  exposure  to  asbestos  is  related 
to  increased  risk  of  cancer  of  the  gastrointestinal 
tract,  long-term  ingestion  of  the  fibers  may  in- 
crease risk.  In  November  1985,  the  New  York 
State  Department  of  Health  was  alerted  to  extraor- 
dinary concentrations  of  asbestos  leachate  in  the 
drinking  water  in  the  Town  of  Woodstock.  Con- 
centrations of  3.2  million  fibers  per  liter  (MFL)  to 
304.5  MFL  were  found,  depending  on  location.  An 
investigation  of  cancer  incidence  in  the  area  was 
conducted  for  the  period  1973-83  using  the  State 
Cancer  Registry  to  compute  standardized  inci- 
dence ratios.  No  evidence  was  found  of  elevated 
cancer  incidence  at  sites  associated  with  asbestos 
exposure.  A  statistically  non-significant  excess  of 
kidney  cancer  was  seen  among  men,  but  not 
women.  Colon  cancer  among  men  was  significant- 
ly low,  but  incidence  among  women  was  similar  to 
that  expected.  Lung  cancer  incidence  was  lower 
than  expected  for  both  sexes.  Ovarian  cancer  rates 
were  not  different  from  expected  rates.  At  sites  not 
previously  related  to  asbestos  exposure,  cancer  of 
the  oral  cavity  was  significantly  high,  with  most 
affected  persons  having  a  history  of  cigarette 
smoking.  Surveillance  of  the  community  is  con- 
tinuing because  of  an  insufficient  latent  period  for 
some  exposed  groups.  (Author's  abstract) 
W90-03341 


HEAVY    METAL    ANALYSIS    IN    FISH-KILL 

CASES  IN  RTVERS  IN  GUIPUZCOA  (SPAIN). 

Universidad  del  Pais  Vasco,  San  Sebastian  (Spain). 

Lab.  Contaminacion. 

I.  Legorburu,  and  L.  Canton. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  23,  No.  1-4,  p  161-167,  1989   1  fig 

4  tab,  13  ref. 

Descriptors:  *Bioindicators,  'Heavy  metals, 
•Chemical  analysis,  *Fishkill,  *Spain,  *Pollutant 
identification,  •Water  pollution  effects,  Rivers,  In- 
dustrial wastewater,  Urola  River,  Aluminum, 
Copper,  Cyanide,  Atomic  absorption  spectrosco- 
py, Water  pollution. 

One  of  the  most  relevant  indicators  of  water  qual- 
ity changes  we  have  is  fish-kills.  Nine  fish-kills  in 
Basque  rivers  were  studied  by  gill  tissue  analysis: 
Samples  were  wet  digested  and  the  solution  was 
analyzed  by  atomic  absorption  spectroscopy.  A 
survey  of  metal  levels  in  fishes  from  River  Urola 


made  in  1986-87  provided  enough  data  to  calculate 
background  values  for  fishes  in  the  area.  In  three 
cases,  the  cause  was  linked  to  the  effluents  of  an 
aluminum  anodizing  factory.  Cyanide  from  an  un- 
known source  caused  one  kill  and  copper  wastes 
were  related  with  another  Three  cases  were  attrib- 
uted to  natural  reasons  and  one  of  the  kills  was  of 
unknown  origin.  It  was  concluded  that  analysis  of 
gills  can  be  used  to  detect  abnormal  concentrations 
of  metal  in  dead  fishes,  and,  in  some  cases,  point  to 
the  origin  of  their  death.  (Author's  abstract) 
W90-03352 


MONITORING  OF  HARMFUL  SUBSTANCES 
IN  RUNNING  WATER  BY  MEANS  OF  BEHAV- 
IOR PARAMETERS  IN  CONTINUOUSLY 
SWIMMING  FISH. 

Universitaet  des  Saarlandes,  Saarbruecken  (Germa- 
ny, F.R.).  Zoologisches  Inst. 
For  primary  bibliographic  entry  see  Field  5A 
W90-03353 


CHANGE  OF  BEHAVIOR  WITH  ATRAZINE 
IN  AN  ELECTRIC  FISH. 

Stuttgart    Univ.    (Germany,    F.R.).    Biologisches 

Inst. 

P.  Kunze. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschune 

ZWABAQ,  Vol.  22,  No.  3,  p  108-111,  July  17, 

1989.  3  fig,  1 1  ref.  English  summary. 

Descriptors:  *Pesticides,  *Herbicides,  'Water  pol- 
lution effects,  *Fish  behavior,  'Atrazine,  •Toxici- 
ty, Triazine  herbicides,  Pollutants,  Aquariums. 

Weakly  electric  fish,  Gnathonemus  petersii,  were 
exposed  to  atrazine  concentrations  in  the  aquarium 
water  of  0.025  to  0.5  mg/L.  Ail  concentrations 
elicited  significant  changes  of  electric  behavior 
which  became  apparent  especially  as  a  decrease  of 
number  of  impulses  at  intervals  shorter  than  120 
ms.  This  change  of  behavior  starts  at  the  latest  12- 
18  min  after  atrazine  contamination  and  persists 
during  the  time  of  contamination.  (Author's  ab- 
stract) 
W90-03354 


FISH  DISTRIBUTION  IN  RICHLAND  CREEK, 
AN  URBANIZING  STREAM  BASIN  IN 
SOUTHWESTERN  ILLINOIS. 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-03384 


CADMIUM  INDUCED  MALFORMATION  ES 
EYES  OF  AMBASSIS  COMMERSONI  CUVTER. 

Central  Electrochemical  Research  Inst.,  Karaikudi 

(India). 

V.  Pragatheeswaran,  B.  Loganathan,  R.  Natarajan, 

and  V.  K.  Venugopalan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  5,  p  755-760, 

November  1989.  2  fig,  16  ref. 

Descriptors:  *Cadmium,  'Toxicity,  'Fish  diseases, 
•Animal  pathology,  *Water  pollution  effects,  •Bio- 
assay,  *Estuarine  environment,  Fish,  Heavy 
metals,  Morbidity,  Eyes,  India. 

Pathological  manifestations  in  fishes  from  the  pol- 
luted environment  reflect  the  deleterious  effects  of 
environmental  damage  to  higher  animals  in  the 
food  chain  including  man.  During  earlier  investiga- 
tions on  acute  toxicity  of  cadmium  on  the  estuarine 
fish  Ambassis  commersoni,  the  manifestations  of 
creamy  white  eyes  and  protrusion  of  eyeballs,  lead- 
ing to  death  of  the  fish  were  observed.  Groups  of 
15  adult  A.  commersoni,  collected  from  the  marine 
zone  of  the  Vellar  estuary  (India),  were  exposed  to 
2,  3,  or  4  ppm  cadmium  for  up  to  15  days.  Loss  of 
original  color,  protrusion  of  eyeballs  and  sloughing 
off  of  the  structures  of  eyes  were  observed  in  3  of 
15  fishes  at  all  exposure  levels  by  8  days  of  expo- 
sure. The  eyes  gradually  enlarged  and  protruded  as 
an  exopothalmia,  and  the  affected  fish  died  within 
10  days.  No  eye  malformation  were  observed  at  0.5 
and  I  ppm  exposure.  Affected  fish  frequently  hit 


134 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


the  walls  of  the  tank  and  laid  on  the  bottom  most 
of  the  time.  Normal  swimming  behavior  was  also 
altered.  Glycogen  content  was  found  to  be  low  in 
all  cadmium-treated  fishes.  Liver  size  of  affected 
fish  was  decreased,  and  nearly  95%  of  the  liver 
glycogen  and  76%  of  the  muscle  glycogen  were 
exhausted  in  the  affected  fish  just  before  death. 
(VerNooy-PTT) 
W90-03427 


TEMPERATURE  PREFERENCE  AS  AN  INDI- 
CATOR OF  THE  CHRONIC  TOXICITY  OF 
CUPRIC  IONS  TO  MOZAMBIQUE  TILAPIA. 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

T.  J.  Welch,  J.  R.  Stauffer,  and  R.  P.  Morgan. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  43,  No.  5,  p  761-768, 
November  1989.  2  fig,  24  ref. 

Descriptors:  *Water  pollution  effects,  'Tempera- 
ture effects,  'Toxicity,  *Bioindicators,  *Tilapia, 
•Copper,  *Fish  behavior,  Water  temperature,  Ca- 
tions, Mortality,  Bioassay. 

Toxicological  modification  of  specific  behavioral 
patterns  is  often  associated  with  the  ability  of  a  fish 
to  survive  environmental  perturbations.  Tempera- 
ture is  an  easily  quantifiable  parameter  influencing 
both  the  behavior  and  survival  of  fishes.  The  feasi- 
bility of  using  acute  temperature  preference  tests  to 
assess  the  chronic  toxicity  of  low  concentrations  of 
free  cupric  ions  to  Mozambique  tilapia,  Oreochro- 
mis  mossambicus  (Peters),  was  evaluated.  Groups 
of  15  juvenile  tilapia  were  exposed  to  either  0  or 
0.06  mg/L  cupric  ion  for  8  days  at  15,  25,  and  35 
C.  Mortality  varied  with  acclimation  temperature 
and  toxicant  exposure.  No  mortalities  occurred  in 
the  control  groups,  while  all  fish  exposed  to 
copper  at  15  C  died.  Copper-exposed  and  control 
fish  acclimated  to  25  C  preferred  wider  ranges  of 
temperatures  with  considerable  overlap  between 
the  two  groups.  However,  only  three  copper-ex- 
posed fish  preferred  temperatures  of  34  C  or  great- 
er while  control  fish  preferred  temperatures  great- 
er than  34  C  exclusively.  Chronic  exposure  of 
tilapia  to  0.06  mg  cupric  ion/L  at  three  tempera- 
tures resulted  in  three  different  responses:  total 
mortality  (15  C),  low  mortality  (25  C),  and  low 
mortality  plus  behavior  modification  (35  C).  Acute 
temperature  preference  tests  are  sensitive  indica- 
tors of  chronic  copper  toxicity  and  may  be  used  to 
detect  changes  in  fish  behavioral  patterns  caused 
by  exposure  to  aquatic  contaminants.  Tests,  how- 
ever, should  include  several  acclimation  tempera- 
tures in  order  to  thoroughly  assess  the  toxicity  of  a 
contaminant.  (VerNooy-PTT) 
W90-03428 


CHANGES  INDUCED  BY  CADMIUM  IN  THE 
KIDNEY  OF  BLACK  SEA  BREAM,  MYLIO 
MACROCEPHALUS  (TELEOSTED. 

Chinese  Univ.  of  Hong  Kong,   Shatin.  Dept.  of 

Biology. 

V.  E.  C.  Ooi,  and  F.  K.  Law. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  5,  p  769-775, 

November  1989.  10  fig,  18  ref. 

Descriptors:  "Cadmium,  *Animal  pathology, 
•Toxicity,  'Marine  fisheries,  *Water  pollution  ef- 
fects, 'Bream,  'Heavy  metals,  Kidneys,  Aquacul- 
ture,  Morbidity,  Bioassay. 

Little  is  known  about  injurious  effects  of  cadmium 
on  marine  fish.  The  time  course  of  cadmium-in- 
duced renal  toxicity  and  histopathological  changes 
of  the  kidneys  of  the  black  sea  bream,  one  of  the 
most  common  maricultural  fish  species  in  Hong 
Kong  was  examined.  Groups  of  9  young  black  sea 
breams,  Mylio  macrocephalus  (20  to  30  g  body 
weight),  were  given  one  of  the  following  treat- 
ments: a  single  intraperitoneal  (ip)  injection  of  cad- 
mium chloride  in  0.9%  saline  at  a  dosage  of  7.5 
mg/kg  body  weight;  two  ip  injections  of  cadmium 
chloride  at  day  0  and  7;  or  three  ip  injections  of 
cadmium  chloride  at  day  0,  7,  and  14.  Nine  control 
fish  received  similar  ip  injections  of  10  mg  saline/ 
kg  body  wt.  Three  fish  of  each  group  were  sacri- 
ficed 1,  2,  or  3  weeks  after  the  last  injection.  The 
extent  of  histological  changes  in  the  kidney  was 


related  to  the  number  of  injections  and  exposure 
time.  A  single  dose  of  7.5  mg/kg  produced  severe 
acute  renal  damage.  Microscopic  findings  of 
kidney  injury  included  early  deformation  of  brush 
border,  atrophy  of  basal  cytoplasm  and  nuclear 
pyknosis  in  the  proximal  tubules,  and  necrotic 
changes  in  renal  corpuscles.  The  proximal  tubules 
appeared  to  be  more  sensitive  to  cadmium  expo- 
sure than  the  other  segment  of  tubule  and  renal 
corpuscle.  However,  in  the  kidneys  of  fish  treated 
with  three  doses  of  cadmium,  even  the  distal  tu- 
bules and  collecting  ducts  were  affected.  After  3  or 
4  weeks,  the  glomeruli  of  renal  corpuscles  were 
highly  disorganized  in  an  advanced  stage  of  degen- 
eration. (VerNooy-PTT) 
W90-03429 


ACUTE  TOXICITY  OF  POTASSIUM  PERMAN- 
GANATE TO  MILKFISH  FINGERLINGS, 
CHANOS  CHANOS. 

Southeast  Asian  Fisheries  Development  Center, 
Iloilo  (Philippines).  Aquaculture  Dept. 
E.  R.  Curz,  and  C.  T.  Tamse. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  5,  p  785-788, 
November  1989.  1  fig,  1  tab,  17  ref.  International 
Dev.  Res.  Center  of  Canada  Project  No.  3-P-81- 
0171. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Milkfish,  'Potassium  compounds,  'Bioassay, 
Mortality,  Fish  behavior,  Potassium  permanganate. 

Potassium  permanganate  (KMn04)  is  a  strong  oxi- 
dizing agent  commonly  used  in  aquatic  systems  to 
improve  available  oxygen,  treat  infectious  diseases 
and  parasites,  detoxify  fish  poisons,  and  control 
algae.  Milkfish  fingerlings  (Chanos  chanos)  weigh- 
ing 3.0  to  5.0  g  were  starved  24  hr  prior  to  and 
during  acute  exposure  to  KMn04  in  water  at  27  C 
and  with  a  pH  of  8.4.  Toxicity  tests  were  carried 
out  under  static  conditions  in  glass  aquaria  for  96 
hr.  Groups  of  ten  fish  were  exposed  to  each  con- 
centration of  KMn04  (1.0,  1.25,  1.3,  1.35,  1.4,  1.45, 
1.5  and  1.8  mg/L)  or  were  in  a  control  test.  Fish 
behavior  immediately  after  addition  of  KMn04 
was  an  avoidance  response.  Fish  exhibited  rapid 
opercular  movements  and  increased  swimming  ac- 
tivity. Even  after  96  hr,  fish  exposed  to  1.0  and 
1.25  mg/L  KMn04  could  tolerate  the  chemical. 
However  at  1.80  mg/L,  all  test  fish  were  dead 
within  6  to  24  hr.  The  mean  LC5,  LC50  and  LC95 
values  for  24  hr  exposure  were  1.5070,  1.4860,  and 
1.7257  mg/L,  respectively.  Similar  lethal  values 
for  96  hr  exposure  were  1.2317,  1.4757,  and  1.6980 
mg/L  respectively.  (VerNooy-PTT) 
W90-03431 


TOXICITY  OF  THE  ORGANOPHOSPHATE 
INSECTICIDE  FENTHION,  ALONE  AND 
WITH  THERMAL  FOG  CARRIERS,  TO  AN  ES- 
TUARINE  COPEPOD  AND  YOUNG  FISH. 

New  England  Univ.,  Biddeford,  ME.  Div.  of  Life 

Sciences. 

C.  Q.  Thompson,  and  J.  W.  Tucker. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  5,  p  789-796, 

November  1989.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Toxicity,  'Organophosphorus  pesti- 
cides, 'Copepods,  'Fish  eggs,  'Water  pollution 
effects,  'Insecticides,  'Fuel,  Estuaries,  Trout, 
Snook,  Spot,  Menhaden,  Synergistic  effects,  Mor- 
tality, Bioassay. 

Fenthion  often  is  applied  aerially  as  a  thermal  fog 
over  land  adjacent  to  coastal  waters  and  marshes 
for  control  of  adult  mosquitoes.  Fog  formulations 
are  a  mixture  of  mostly  fuel  oil  and  a  lesser  amount 
of  active  ingredient.  A  series  of  laboratory  tests 
were  performed  to  compare  the  acute  toxicity  of 
technical  grade  fenthion,  Baytex  fog  (65%  diesel 
fuel,  33.5%  fog  oil  of  light  naphthenics  and  1.5% 
fenthion),  and  the  oil  carriers  alone  to  a  variety  of 
non-target  estuarine  organisms.  Toxicity  tests  were 
performed  on  hatching  eggs  and  juveniles  of  the 
spotter  seatrout  (Cynoscion  nebulosus)  and  the 
common  snook  (Centropomus  undecimalis),  hatch- 
ing eggs  of  spot  (Leiostomus  xanthurus)  and  gulf 
menhaden  (Brevoortia  patronus),  and  adults  of  the 
calanoid  copepod,  Acartia  tonsa.  Fenthion  alone 


was  toxic  at  higher  concentrations  than  was  fenth- 
ion in  fog  mixture.  The  48  hr  LC50s  for  technical 
grade  fenthion  were  greater  than  300  ng/mL,  and 
in  most  cases  above  1,000  ng/mL.  Copepods  were 
more  sensitive  to  fenthion  than  most  of  the  fish 
tested.  Baytex  fog  (relative  to  fenthion  concentra- 
tion )  was  always  more  toxic  than  fenthion  alone. 
The  difference  was  significant  for  all  animals  tested 
except  common  snook  juveniles.  Acutely  toxic 
concentrations  of  Baytex  fog  were  lowest  for  sea- 
trout  and  copepods  (48  hr  LC50s  <  10  ng/mL 
fenthion),  intermediate  for  newly  hatched  snook 
and  spot  (48  hr  LC50s  =  10  to  100  ng/mL  fenth- 
ion), and  highest  for  snook  juveniles  and  hatching 
menhaden  (48  hr  LC50  >  100  ng/mL  fenthion. 
Lethality  observed  with  Baytex  fog  was  matched 
by  that  of  the  oil  mixture  controls;  LC50s  for  oil 
alone  were  very  near,  if  not  the  same  as  LC50s  for 
oil  in  Baytex  fog.  It  appears  that  the  toxicity  of 
Baytex  fog  to  non-target  organisms  resulted  mostly 
from  the  presence  of  oil.  (VerNooy-PTT) 
W90-03432 


INVESTIGATION  OF  CORRELATION  BE- 
TWEEN PHYSICOCHEMICAL  PROPERTIES 
OF  METALS  AND  THEIR  TOXICITY  TO  THE 
WATER  FLEA  DAPHNIA  MAGNA  STRAUS. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

B.  S.  Khangarot,  and  P.  K.  Ray. 

Ecotoxicology       and       Environmental       Safety 

EESADV,   Vol.    18,  No.   2,  p   109-120,  October 

1989.  4  tab,  60  ref. 

Descriptors:  'Heavy  metals,  'Toxicity,  'Daphnia, 
'Physicochemical  properties,  'Water  pollution  ef- 
fects, Correlation  analysis,  Cations,  Mathematical 
analysis,   Statistical  analysis,   Data  interpretation. 

Twenty-three  metal  ions  were  tested  and  ranked  in 
terms  of  decrease  in  immobilization  (EC50)  of 
Daphnia  magna  Straus.  The  48-hr  EC50  values 
(mg/L)  of  metal  ions  were  Hg(++),  0.0052; 
Ag(  +  ),  0.01;  Cu(++),  0.093;  Zn(++),  0.56; 
Co(++),  1.49;  Cr(6  +  ),  1.79;  Cd(++),  1.88; 
Be(++),  2.82;  Pb(++),  3.61;  As(3+),  6.23; 
Fe(++),  7.20;  Ni(++),  7.29;  Mn(++),  8.28; 
Sn(++),  21.56;  Ba(++),  32.00;  Al(3  +  ),  59.60; 
W(6  +  ),  89.39;  Sr(++),  94.00;  K(+),  141.46; 
Mg(++),  343.56;  Na(  +  ),  420.60;  and  Sb(3+), 
423.45.  The  48-hr  EC50  values  of  23  metal  ions 
were  transformed  to  their  corresponding  negative 
logarithms  of  molarity  (as  pM).  Correlation  coeffi- 
cients for  more  than  35  physicochemical  properties 
of  metals  or  metal  ions  and  acute  toxicity  values  (as 
pM)  were  examined  by  linear  regression  analysis. 
The  negative  logarithm  of  the  solubility  product 
constant  of  metal  sulfide,  equilibrium  constants  of 
amino  acids  and  of  ethylenediamine  tetraacetic 
acid  (EDTA),  nucleotide  base,  electronegativity, 
electrode  potential,  melting  point,  thermal  proper- 
ties of  metals  and  other  physicochemical  param- 
eters were  significantly  correlated  with  toxicity  of 
D.  magna.  It  appears  that  the  toxicity  of  an  ele- 
ment increases  as  its  electronic  stability  decreases. 
Thus,  the  more  active  the  element  chemically,  the 
more  toxic  it  is.  It  appears  that  the  periodic  table, 
which  classifies  and  foretells  the  physicochemical 
properties  of  elements,  may  be  used  to  predict  the 
toxicities  of  metallic  compounds  to  living  systems. 
Correlation  between  toxicity  and  physicochemical 
properties  of  inorganic  substances  may  be  useful  in 
predicting  toxicity  of  various  biologically  impor- 
tant organisms.  (Author's  abstract) 
W90-03434 


PREDICTION  OF  THE  TOXICITY  OF  MIX- 
TURES OF  SHALE  OIL  COMPONENTS. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
M.  S.  J.  Warne,  D.  W.  Connell,  D.  W.  Hawker, 
and  G.  Schuurmann. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  18,  No.  2,  p  109-120,  October 
1989.  1  fig,  3  tab,  11  ref.  Umweltbundsamt  Project 
106  04019/02. 

Descriptors:  'Toxicity,  'Marine  bacteria,  'Oil 
shale,  'Aromatic  compounds,  'Water  pollution  ef- 
fects, 'Bioassay,  Synergistic  effects,  Growth  rates, 
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Mathematical  equations,  Data  interpretation,  Ben- 
zenes, Naphthalene,  Pyridine,  Phenols,  Hexene. 

The  toxicities  of  selected  oil  shale  components  and 
of  mixtures  of  these  components  to  a  mixed  marine 
bacterial  culture  have  been  determined.  Cultures 
were  used  in  a  static  bioassay  procedure  and  con- 
centrations of  oil  shale  components  that  inhibited 
bacterial  growth  by  50  and/or  10%  (EC50,  EC10) 
were  determined.  The  toxicities  of  mixtures  whose 
components  were  members  of  the  same  homolo- 
gous series  were  found  to  be  additive.  These  mix- 
tures included:  benzene  and  alkyl  benzene  deriva- 
tives; benzene  and  naphthalene;  2-methyl  and  2- 
ethylnaphthalene;  pyridine  and  2-alkyl  pyridines; 
and  phenol,  3-methyl,  and  3-ethyl  phenol.  In  all 
other  cases,  even  when  the  compounds  were  as 
closely  related  as  structural  isomers  (e.g.  2-ethyl 
and  3-ethyl  phenol),  synergism  was  observed. 
Simple  and  multiple  linear  regression  equations 
utilizing  measures  of  toxicity  and  molecular  de- 
scriptors were  used  successfully  to  predict  the 
enhancement  of  toxicity  due  to  interaction  of  com- 
ponents in  mixtures  regardless  of  the  mode  of 
interaction.  The  methodology  enables  the  predic- 
tion of  the  toxicity  enhancement  of  mixtures  with 
additive  and  synergistic  interaction  modes  and  pos- 
sibly for  all  interaction  modes,  whereas  the  previ- 
ous methods  could  only  predict  when  mixtures 
would  be  additive.  (Author's  abstract) 
W90-03435 


ZINC  ACCUMULATION  IN  FIDDLER  CRABS 
UCA  ANNULIPES  LATREILLE  AND  UCA 
TRIANGULARIS  (MILNE  EDWARDS). 

Mississippi  Univ.  Medical  Center,  Jackson.  Dept. 

of  Neurology. 

For  primary  bibliographic  entry  see  Field  5B 
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CADMIUM  NEPHROPATHY  IN  A  FRESHWA- 
TER FISH,  PUNTIUS  CONCHONIUS  HAMIL- 
TON. 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

T.  S.  Gill,  J.  C.  Pant,  and  H.  Tewari. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  18,  No.  2,  p  165-172,  October 
1989.  8  fig,  34  ref.  Council  of  Scientific  and  Indus- 
trial Research,  New  Delhi  Grant  8/26(9)/79  EMR 
I  and  University  Grants  Commission,  New  Delhi 
Grant  23-191/83  SR  II. 

Descriptors:  *Cadmium,  *Fish  physiology,  •Toxic- 
ity, 'Animal  pathology,  'Water  pollution  effects, 
Kidneys,  Pathology,  Tissue  analysis. 

Renal  pathology  was  examined  in  a  freshwater 
fish,  Puntius  conchonius,  during  a  12-week  expo- 
sure to  500,  630,  and  840  microg  CdC12/L  (1/25 
1/20,  and  1/15  fractions  of  the  96-hr  TLm,  respec- 
tively). Multifocal  tubular  epithelial  degeneration 
including  severe  vacuolation  and  nuclear  pyknosis 
and  karyorrhexis  composed  the  most  obvious  le- 
sions. The  degenerative  changes  were  found 
mainly  in  the  proximal  segments,  while  the  distal 
segments  and  the  collecting  tubules  and  ducts  re- 
mained unaffected.  Collapsed  and  shrunken  glo- 
meruli and  swollen  Bowman's  spaces  were  also 
frequently  observed.  The  severity  of  nephral  injury 
is  apparently  dose-and  time-dependent.  Further- 
more, these  deleterious  effects  of  cadmium  are 
qualitatively  similar  to  those  described  in  other 
bony  fishes  and  higher  vertebrates,  differences  in 
the  metal  concentrations  used  and  the  exposure 
periods  notwithstanding.  The  cadmium-exposed 
fish  appeared  heavily  stressed  and  moribund.  (Au- 
thor's abstract) 
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EFFECTS  OF  CADMIUM  AND  PCBS  ON  RE- 
PRODUCTION OF  THE  SEA  STAR  ASTERIAS 
RUBENS:  ABERRATIONS  IN  THE  EARLY  DE- 
VELOPMENT. 

Utrecht  Rijksuniversiteit  (Netherlands).  Research 

( jroup  for  Aquatic  Toxicology. 

P.  J.  den  Besten,  H.  J.  Herwig,  D.  I.  Zandee,  and 

I'  A    Voogt. 

Ecotoxicology       and        Environmental        Safety 

EESADV,   Vol.    18,   No.   2,  p   173-180,  October 


1989.  4  fig,  2  tab,  22  ref. 

Descriptors:  •Cadmium,  •Polychlorinated  biphen- 
yls,  ♦Echinoderms,  *Life  cycles,  •Water  pollution 
effects,  *Toxicity,  Embryonic  growth  stage,  Mor- 
bidity, Estuarine  environment. 

In  semifield  experiments  sea  stars,  Asterias  rubens 
were  exposed  to  25  microg  Cd/L  or  fed  with 
mussels  containing  0.6  microg/g  wet  weight  PCBs 
(Clophen  A50).  After  5  months  of  exposure,  Cd 
concentrations  in  testes  and  ovaries  were  respec- 
tively 17  and  50  times  higher  (0.15  and  0.70  microg 
Cd/d  dry  weight)  than  those  in  unexposed  sea 
stars.  PCB  concentrations  were  respectively  7  and 
9  times  higher  (0.73  and  1.62  microg  Cd).  With 
spermatozoa  obtained  from  Cd  or  PCB  exposed 
sea  stars,  normal  fertilization  could  be  achieved. 
However,  maturation  of  oocytes  from  Cd-exposed 
animals  was  delayed  and  early  development  of 
embryos  from  Cd  or  PCB  exposed  animals  was 
disturbed.  Due  to  aberrations  during  the  early  de- 
velopment only  24  and  30%  of  the  embryos  ob- 
tained from  Cd  or  PCB  exposed  sea  stars,  respec- 
tively, had  developed  to  normal  bipinnaria  larvae 
after  1  week.  From  the  results,  it  can  be  concluded 
that  long-term  exposure  of  sea  stars  to  low  levels 
of  Cd  or  PCBs  during  the  reproductive  cycle 
affects  the  oocytes.  Cd  affected  the  maturation  and 
both  Cd  and  PCBs  caused  aberrations  in  the  early 
embryonic  development.  (Author's  abstract) 
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BIOTRANSFORMATION  AND  OTHER  PHYSI- 
OLOGICAL RESPONSES  IN  WHITEFISH 
CAGED  IN  A  LAKE  RECETVING  PULP  AND 
PAPER  MILL  EFFLUENTS. 

Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
P.  Lindstrom-Seppa,  and  A.  Oikari. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  18,  No.  2,  p  191-203,  October 
1989.  2  fig,  5  tab,  33  ref.  The  Academy  of  Finland/ 
Research  Council  of  the  Environmental  Sciences 
Project  06/085. 

Descriptors:  *Fish  physiology,  •Biotransforma- 
tion, *Whitefish,  *Pulp  and  paper  industry,  *Water 
pollution  effects,  Effluents,  Lakes,  Enzymes,  Me- 
tabolism, Toxicity,  Phenols,  Path  of  pollutants,  In- 
dustrial wastes,  Bioindicators. 

Hepatic  monooxygenase  (MO)  and  conjugation 
enzyme  activities,  metabolites  of  chlorinated  phen- 
olics  in  the  bile,  and  blood  ionoregulatory  param- 
eters were  studied  in  juvenile  whitefish  (Coregonus 
muksun  Pallas  and  C.  muksun  x  Coregonus  peled 
Gmelin  hybrid)  held  in  cages  downstream  from  a 
mill  producing  chlorine-bleached  kraft  pulp  and 
printing  paper.  MO  activities,  measured  as 
benzo(a)pyrene  hydroxylase,  7-ethoxycoumarin  O- 
deethylase,  and  7-ethoxyresorufin  O-deethylase, 
were  significantly  induced  in  whitefish  caged 
about  5  km  from  the  effluent  outlet.  The  highest 
mean  increase  detected  was  17  times  the  control 
value.  In  the  nearest  caging  station  (3  km)  the 
induction  was  lower,  indicating  inhibition  or  toxic- 
ity caused  by  the  effluent.  The  levels  of  bile  meta- 
bolites of  chlorinated  phenolics  showed  highest 
concentrations  at  the  nearest  station  and  decreased 
levels  at  more  distant  locations  over  the  whole 
water  area  studied  (15  km).  Bile  metabolites  in 
whitefish  exposed  in  control  areas  confirmed  low- 
level  background  pollution  of  the  lake  system  due 
to  chlorinated  phenolics.  Observations  on  blood 
ionic  concentrations  suggest  that  whitefish  were 
able  to  regulate  their  hydromineral  balance  despite 
the  environmental  pollution  affecting  physiology 
of  biotransformation.  (Author's  abstract) 
W90-03439 


EFFECTS  OF  CRUDE  OIL  ON  THE  AIR- 
BREATHING  ORGANS  OF  THE  STRIPED 
GOURAMI,  COLISA  FASCIATUS:  A  SEM 
STUDY. 

Bihar  Univ.,  Muzaffarpur  (India).  Dept.  of  Zoolo- 
gy- 

M.  S.  Prasad. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  18,  No.  2,  p  211-218,  October 
1989.  7  fig,  16  ref. 


Descriptors:  "Water  pollution  effects,  »Fish  physi- 
ology, *Gills,  *Oil  pollution,  'Animal  pathology 
Electron  microscopy,  Toxicity,  Oil,  Pathology 
Tissue  analysis. 

Pathological  effects  of  crude  oil  on  the  air-breath- 
ing organs  of  the  striped  gourami,  Colisa  fasciatus, 
were  studied  using  scanning  electron  microscopy 
(SEM).  Groups  of  five  fish  (average  weight  =  1  8 
g)  were  exposed  to  either  100,  200,  300,  400,  or  500 
ppm  crude  oil  from  Barauni  (Bihar)  oil  refiners  for 
12  hr  to  15  days.  Each  experimental  group  was 
accompanied  by  two  replicas  and  a  control,  and 
test  solutions  were  changed  after  every  24  hr 
Buccal  epithelium  appeared  to  be  more  sensitive  to 
crude  oil  than  epithelia  of  the  suprabranchial 
chamber  and  the  labryinthine  organ.  Lower  doses 
of  crude  oil  (200  to  300  ppm)  caused  mucous  cell 
hyperplasia,  shrinkage  of  respiratory  epithelium 
and  telangiectasis  of  blood  capillaries  in  the  air- 
breathing  organs.  After  exposure  of  the  fish  for  7 
days  to  100  ppm,  almost  no  departure  from  the 
architectural  patterns  of  the  epithelium  occurred 
compared  to  that  of  the  control.  Manifestations  of 
lethal  pathological  effects  including  mucous  cell 
hypertrophy,  lesions,  and  sloughing  of  air  epitheli- 
um increased  with  increasing  crude  oil  concentra- 
tion and  exposure  period.  (Author's  abstract) 
W90-03441 


RENAL  LESIONS  IN  ESTUARINE  FISHES 
COLLECTED  FROM  THE  ELIZABETH  RIVER. 
VIRGINIA.  ^ 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 
Inst,  of  Marine  Science. 

A.  Thiyagarajah,  D.  E.  Zwerner,  and  W.  J.  Hargis. 
Journal  of  Environmental  Pathology,  Toxicology 
and  Oncology  JEPOEC,  Vol.  9,  No.  3,  p  261-268 
May/June  1989.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Toxicity,  *Estuarine  fisheries, 
•Water  pollution  effects,  *Hydrocarbons,  'Stream 
pollution,  'Fish  physiology,  Kidneys,  Animal  pa- 
thology, Stream  fisheries,  Sublethal  effects. 

The  renal  lesions  of  five  species  of  estuarine  fishes 
from  the  heavily  polluted  Elizabeth  River,  VA, 
and  the  nearby,  less  polluted  Nansemond  River 
were  studied  grossly  and  microscopically.  Hog- 
choker  (Trinectes  maculatus),  oyster  toadfish  (Op- 
sanus  tau),  spot  (Leiostomus  xanthurus),  Atlantic 
croaker  (Micropogonias  undulatus),  and  weakfish 
(Cynoscian  regalis)  were  collected  by  otter  trawl 
in  October  1986.  No  gross  lesions  were  observed 
but  microscopic  lesions  occurred  in  renal  tissue. 
Mesangial  sclerosis  occurred  in  hogchoker,  and  a 
mesangiolysis  occurred  in  both  hogchoker  and 
spot.  Glomerular  lesions  in  spot  and  hogchoker 
were  more  frequent  in  Elizabeth  River  samples 
than  in  Nansemond  River  samples.  Tubular  lesions 
occurred  on  both  Nansemond  River  and  Elizabeth 
River  sciaenids  and  hogchoker;  the  prevalence  of 
these  lesions  was  higher  in  Elizabeth  River  sciaen- 
ids but  equal  in  hogchoker.  All  lesions  in  toadfish 
were  found  only  in  fish  from  the  Elizabeth  River. 
In  an  earlier  study,  analyses  of  sediments  from 
these  rivers  revealed  the  presence  of  petroleum 
chemicals,  but  the  concentration  of  these  chemicals 
are  at  least  four-fold  higher  in  the  Elizabeth  River 
than  in  the  Nansemond  River.  Mesangial  lesions, 
tubular  necrosis,  and  degenerative  changes  seem  to 
be  indicative  of  the  effects  of  pollutants  on  the 
kidneys  of  Elizabeth  River  fish.  However,  other 
etiological  factors  as  possible  causes  of  these  condi- 
tions cannot  be  eliminated.  (Author's  abstract) 
W90-03445 


CADMIUM  EXPOSURE  OF  RAINBOW 
TROUT,  SALMO  GAIRDNERI  RICHARDSON: 
EFFECTS  ON  IMMUNE  FUNCTIONS. 

Sveriges  Lantbruksuniversitet,  Uppsala.   Dept.  of 

Pathology. 

A.  Thuvander. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No.  4,  p 

521-529,  October  1989.  2  fig,  2  tab,  24  ref. 

Descriptors:  'Water  pollution  effects,  'Fish  physi- 
ology, 'Cadmium,  'Rainbow  trout,  'Immunology, 
•Heavy  metals,  Fish,  Sublethal  effects.  Antibodies, 
Tissue  analysis,  Bioassay. 
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Differential  leucoctye  counts,  phagocytosis,  hu- 
moral antibody  response  and  the  in  vitro  blastoge- 
netic  response  to  mitogens  (lipopoly saccharide  and 
Concanavalin  A)  and  to  an  antigen  (Vibrio  anguil- 
larum)  were  studied  in  rainbow  trout  exposed  to  0, 
0.7,  or  3.6  microg  Cd/L  for  12  weeks.  Although 
the  fish  did  not  exhibit  any  clinical  or  histological 
changes,  cadmium  exposure  was  found  to  affect 
two  of  the  immune  parameters  measured.  The  cel- 
lular response  of  fish  immunized  with  V.  anguil- 
larum  to  the  homologous  antigen  was  significantly 
lower  for  splenocytes  obtained  from  fish  exposed 
to  cadmium  for  9  weeks  (3.6  microg  Cd/L  group) 
than  for  splenocytes  obtained  from  non-exposed 
fish.  Conversely,  the  humoral  antibody  response  to 
V.  anguillarum  O-antigen  was  higher  in  the  3.6 
microg  Cd/L  group  than  in  the  non-exposed 
group.  Protective  immunity  of  fish  vaccinated 
against  V.  anguillarum  was  equally  as  good  in  the 
cadmium-exposed  group  as  in  the  non-exposed 
group.  No  cadmium-induced  changes  in  differen- 
tial leucocyte  count  or  in  the  proportions  of  phag- 
ocytic cells  were  observed.  (Author's  abstract) 
W90-03447 


GROWTH  OF  JUVENILE  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AND  BROWN 
TROUT,  SALMO  TRUTTA  L.,  IN  A  SCOTTISH 
RIVER  SYSTEM  SUBJECT  TO  COOLING- 
WATER  DISCHARGE. 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
B.  R.  S.  Morrison. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No.  4,  p 
539-556,  Oct  1989.  4  fig,  10  tab,  13  ref. 

Descriptors:  'Growth  rates,  *Trout,  'Salmon, 
•Thermal  pollution,  'Water  pollution  effects, 
•Temperature  effects,  'Stream  fisheries,  'Scotland, 
Water  temperature,  Fish  migration,  Industrial 
water,  Fish  populations. 

The  River  Fiddich,  a  tributary  of  the  River  Spey 
in  northeast  Scotland,  is  a  spawning  river  for  both 
Atlantic  salmon  and  brown  trout.  Warm  cooling 
water  effluent  is  discharged  from  several  distill- 
eries at  different  points  in  the  lower  reaches  and 
raises  the  temperature  of  the  river  1  to  3  C  above 
ambient  for  most  of  the  year.  Salmon  and  trout 
grow  more  rapidly  in  this  region  than  further 
upstream,  and  juvenile  salmon  generally  migrate  a 
year  earlier,  as  2+  smolts.  Available  data  were  too 
few  to  determine  whether  there  was  also  a  differ- 
ence for  trout.  Similar  studies  on  the  River  Dullan, 
a  tributary  of  the  Fiddich,  and  on  the  Cromdale 
Burn  in  the  same  area,  confirmed  that  the  growth 
rate  of  fish  is  faster  downstream  from  distillery 
discharge  points.  It  is  suggested  that  increased 
invertebrate  production  may  influence  the  growth 
rate.  (Author's  abstract) 
W90-03448 


INFLUENCE  OF  DDZTARY  AND  WATER- 
BORNE  ZINC  ON  HEAT-STABLE  METAL  LI- 
GANDS  IN  RAINBOW  TROUT,  SALMO 
GADtDNERI  RICHARDSON:  QUANTIFICA- 
TION BY  (109)CD  RADIOASSAY  AND  EVAL- 
UATION OF  THE  ASSAY. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

D.  J.  Spry,  and  C.  M.  Wood. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  35,  No.  4,  p 
57-576,  October  1989.  9  fig,  3  tab,  55  ref. 

Descriptors:  'Water  pollution  effects,  'Trout, 
'Fish  physiology,  'Zinc,  'Cadmium  radioisotopes, 
Fish  diets,  Fish,  Bioassay,  Biochemical  tests,  Tissue 
analysis. 

The  Cd  binding  of  Eaton  and  Toal  was  critically 
evaluated  and  then  used  to  assess  the  induction  of 
cytosolic  metal-binding  ligands  in  rainbow  trout 
exposed  to  Zn  in  the  diet  and/or  in  the  water  for 
16  weeks.  With  purified  rabbit  Cd-Zn  metalloth- 
ionein  (MT),  (109)Cd  binding  and  total  Cd  recov- 
ery in  the  assay  were  linear  up  to  5  microg  of 
protein;  gel  chromatography  revealed  a  single 
peak.  With  heat-denatured  extracts  of  gill,  liver 
and  intestine  from  control  and  Cd  and  Zn  injected 
trout,  (109)Cd  binding  was  generally  linear  with 
sample  size.  Gel  chromatography  demonstrated 
that  (109)Cd  was  bound  by  a  protein  with  the  same 


apparent  weight  as  MT  (approx  11,000  daltons), 
but  significant  binding  occurred  also  at  three  other 
regions  (molecular  weight  >  70,000,  30,000,  and 
<  3,000).  In  the  dietary  waterborne  Zn  exposure, 
induced  (109)Cd-binding  activity  occurred  not  in 
the  MT  peak,  but  in  the  low  molecular  weight 
peak  (  <  3000).  Activity  in  the  gill  rose  in  response 
to  both  dietary  and  waterborne  Zn,  but  the  liver 
did  not  respond.  The  maximum  five-fold  elevation 
in  the  gill  was  primarily  a  waterborne  effect.  In  the 
intestine,  the  maximum  rise  was  25-fold  due  to 
both  factors.  Thresholds  for  induction  were  >  39 
microg  Zn/L  in  water,  and  >  90  mg/kg  in  the 
diet,  but  only  when  waterborne  Zn  was  also  high. 
There  was  no  correlation  between  (109)Cd  binding 
and  acid  soluble  thiol  levels,  which  tended  to 
decline  at  higher  Zn  exposures.  (Author's  abstract) 
W90-03449 


SALINITY  AND  TOXICITY  OF  QUTNALPHOS 
ON  THE  BLACK  CLAM  VILLORITA  CYPRIN- 
OIDES  VAR.  COCHINENSIS  (HANLEY). 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

J.  P.  Jacob,  and  N.  R.  Menon. 

Bulletin  of  the  Department  of  Marine  Sciences 

University  of  Cochin,  Vol.  14,  p  39-45,  1986-88.  2 

fig,  14  ref. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
'Pesticides,  'Toxicity,  'Organophosphorus  pesti- 
cides, 'Clams,  Salinity,  Quinalphos. 

Villorita  cyprinoides  var.  cochinensis  popularly 
known  as  black  clams  were  exposed  to  various 
concentrations  of  Quinalphos  R  an  organophos- 
phate  pesticide,  at  varying  salinities  ranging  from 
0.005  to  0.03.  The  96h  LC50  calculated  from  these 
static  bioassays  ranged  from  10.5  ppm  at  0.005  S  to 
2.7  ppm  at  0.030  S.  The  effective  time  to  kill  50% 
of  the  animals  (ET50)  for  different  pesticide  con- 
centrations also  showed  a  decrease  with  increase  in 
salinity.  The  clams  showed  maximum  tolerance  to 
quinalphos  in  salinities  ranging  from  0.005  to  0.02, 
the  normal  habitat  of  the  animals.  (Author's  ab- 
stract) 
W90-03453 


EXPERIMENTS  EVALUATIONS  OF  THE 
MYSID  HOLMESIMYSIS  COSTATA  AS  A 
TEST  ORGANISM  FOR  EFFLUENT  TOXICITY 
TESTING. 

California  State  Dept.  of  Fish  and  Game,  Monte- 
rey. Marine  Pollution  Studies  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-03462 


BIOAVAILABILITY  OF  SEDIMENT-SORBED 
AND  AQUEOUS  SURFACTANTS  TO  CHIRON- 
OMUS  RIPARIUS  (MIDGE). 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03464 


MEASURING  THE  ACUTE  TOXICITY  OF  ES- 
TUARTNE  SEDIMENTS. 

Oregon   State   Univ.,   Newport.   Hatfield   Marine 

Science  Center. 

T.  H.  DeWitt,  R.  C.  Swartz,  and  J.  O.  Lamberson. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  8,  No.  11,  p  1035-1048,  1989.  4  fig, 

6  tab,  56  ref.  EPA  Cooperative  Agreement  No, 

CR814-151-01-0. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Estuarine  sediments,  'Bioindicators,  'Polycyclic 
aromatic  hydrocarbons,  Amphipods,  Salinity,  Flu- 
oranthene. 

Estuarine  sediments  frequently  are  repositories  and 
sources  of  anthropogenic  contaminants.  Toxicity  is 
one  method  of  assessing  the  environmental  quality 
of  sediments,  yet  because  of  the  extreme  range  of 
salinities  that  characterize  estuaries  few  infaunal 
organism  have  both  the  physiological  tolerance 
and  sensitivity  to  chemical  contaminants  to  serve 
in  estuarine  sediment  toxicity  tests.  Research  is 
described  on  the  estuarine  burrowing  amphipod, 


Eohaustorius  estuaries  Bosworth,  1973,  whose  sur- 
vival was  >/=  95%  in  control  sediments  across  a 
2  to  28%  salinity  range  over  10-d  periods.  E. 
estuarius  also  was  acutely  sensitive  to  low  sediment 
concentrations  of  the  polycyclic  aromatic  hydro- 
carbon, fluoranthene  (LC50  approx  =  10.6  mg/ 
kg),  and  its  sensitivity  to  fluoranthene  was  not 
affected  by  salinity.  E.  estuarius  was  almost  as 
sensitive  as  Rhepoxynius  abronius  to  fluoranthene 
and  to  field-collected  sediments  from  Puget  Sound 
urban  and  industrial  bays.  E.  estuarius  was  also 
more  tolerant  of  very  fine,  uncontaminated  sedi- 
ments than  R.  abronius.  Furthermore,  E.  estuarius 
was  more  sensitive  to  sediments  spiked  with  fluo- 
ranthene than  the  freshwater  amphipod,  Hyalella 
azteca.  E.  estuarius,  and  possibly  other  estuarine 
haustoriid  species,  appears  to  be  an  excellent  candi- 
date for  testing  the  acute  toxicity  of  estuarine  and 
marine  sediments.  (Author's  abstract) 
W90-03465 


GLUTATHIONE-DEPENDENT  METABOLISM 
IN  FISH  AND  RODENTS. 

Minnesota  Univ.-Duluth.  Dept.  of  Pharmacology. 
K.  B.  Wallace. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  1049-1055,  1989.  4 
tab,  28  ref. 

Descriptors:  'Bioindicators,  'Toxicity,  *Fathead 
minnows,  'Trout,  'Fish  physiology,  'Detoxifica- 
tion, Rodents,  Enzymes. 

Hepatic  glutathione  (GSH)  concentration  was  sig- 
nificantly higher  in  rats  and  mice  compared  to 
either  fathead  minnows  or  rainbow  trout.  In  ro- 
dents, the  concentration  of  GSH  approximated  the 
Km  of  hepatic  glutathione  peroxidase  (GPx), 
whereas  in  fish  GSH  concentration  was  less  than 
the  Km  of  GPx.  The  significantly  lower  Km  for 
oxidized  glutathione  (GSSG)  of  glutathione  reduc- 
tase compared  to  the  Km  for  GSH  of  the  peroxi- 
dase is  consistent  with  the  large  ratio  of  reduced- 
to-oxidized  glutathione  in  all  four  species.  The 
concentration  of  GSH  in  rodent  liver  far  exceeds 
the  Km  for  hepatic  glutathione-S-transferase 
(GST),  which  contrasts  with  that  observed  for 
fish.  Furthermore,  the  greater  activity  of  renal 
gamma-glutamyl  transpeptidase  in  rodents  com- 
pared to  fish  suggests  that,  once  formed,  glutathi- 
one conjugates  are  rapidly  hydrolyzed,  leading  to 
greater  mercapturic  acid  production  in  rats  and 
mice.  Collectively,  these  data  suggest  that  rodents 
are  quite  capable  of  conducting  GSH-dependent 
detoxification  of  prooxidants  and  electrophiles, 
whereas  in  fish  GSH-dependent  metabolism  ap- 
pears to  be  self-limited  by  the  availability  of  endog- 
enous GSH.  Accordingly,  the  data  suggest  that 
fish  may  be  disproportionately  more  susceptible 
than  rodents  to  xenobiotics  that  are  eliminated 
principally  by  GSH-dependent  metabolic  detoxifi- 
cation. (Author's  abstract) 
W90-03466 


MULTITROPHIC  LAKE  EVALUATION  OF 
SEDIMENT  TOXICITY  IN  WAUKEGAN  AND 
INDIANA  HARBORS. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 

G.  Allen  Burton,  B.  L.  Stemmer,  K.  L.  Winks,  P. 
E.  Ross,  and  L.  C.  Burnett. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  11,  p  1057-1066,  1989.  7 
tab,  54  ref. 

Descriptors:  *Lake  Michigan,  *  Bioindicators, 
•Sediment  contamination,  *Water  pollution  effects, 
•Toxicity,  Waukegan  Harbor,  Indiana  Harbor,  Mi- 
crobiological studies,  Lakes. 

The  toxicity  of  sediments  from  three  Waukegan 
Harbor  sites,  two  Indiana  Harbor  sites  and  one 
reference  site  (Homer  Lake)  were  evaluated  using 
a  multitrophic  level  test  battery.  The  test  battery 
consisted  of  the  following  assays:  Daphnia  magna 
48-h  survival.  Ceriodaphnia  dubia  48-h  survival, 
Hyalella  azteca  48-h  survival,  selenastrum  capri- 
cornutum  48-h  growth  inhibition  and  enzymatic 
activity  of  the  indigenous  microbial  community 
(alkaline   phosphatase,   electron   transport   system 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 
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5D.  Waste  Treatment  Processes 

LSE  OF  MODIFIED  CLAYS  FOR  THE  RE- 
MOV  AL  AND  DISPOSAL  OF  CHLORJNATED 
DIOXINS  AND  OTHER  PRIORITY  POLLLT- 
ANTS  FROM  INDLSTRLAL  WASTEWATERS. 
Ann  Arbor  Dept  of  Chemical 
E 1 1  ■  e  e  i  - 1 

K  R-  Srinrvasan,  and  R  S.  Fogler. 
Chemospbere  CMSHAF   VoL  IS,  No    1-6,  p  333- 
1989.    10   fig,   2   tab,   24   ref.    EPA   Grant 
1555^)ia  and  DOE/PETC  Grant  DE-FG22- 
87PC79918. 

Descriptors     'Dioiins,    •Wastewater    treatment, 
ntaric  compounds,  •Dioxins,  •Organic  com- 

?■  --■-■  'Cr.i-  :■  i  ■-  •:■■■  i  r:  ?•  V  -  --,■■ 
■eat,  '  Indostnal  wastes,  •Cla>-s,  Sorption,  Contact 
hadi 

~";  ?."---.  -?:  —  :-  •?;  ;  .-. ;-  ::'  -.;_i  -- 
lorodibenzodioxin  i'OCDD)  on  «rvWi«f  cfary  ad- 
■  ■.  ??-t--  ■  -  ■  -;  r.:  ?:  !.?  ?a-;-.  ■  .  -■-_  t,-~-  --*-■.  . 
rapid  approach  to  sorption  eqauUbiium  (w-rthm 
hours)  as  well  as  a  Freodhcfa  t>-pe  sorption  bo- 
therm  ww  noted.  In  packed  bed  sorption  experi- 
■Bents  using  a  step  input  of  adsorbate  coocentra- 
don,  no  breakthrough  was  observed  under  a  varie- 
ty of  volumetric  flow-  rates,  o»ee>n— fc  multilayer 
adsorption  of  dioxins  on  modified  day  sorbents. 
Erurjon  of  sorbed  dioxm  with  carrier  sol v  em  tetra- 
hydrofuran  (THF)  exhmited  twx>  peaks  i«ftir»«i»g 
-.e-e-:  li-t-r.  ::"-:■;::>;  :.-..  :--^-:  ?-,  ." 
soccessive  sorpaon/dution/sorption  exper 
revealed  that  modified  clay  sorbents  can  be 
erated  and  reused.  (Author's  abstract « 
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353.  1989.  1  fig,  10  tab.  15  ref. 
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inoneo  iiiiiimg  sue.  wnere  ooaxamma- 
tion  by  dioxins  (CDDs)  and  (hoenzofurans  (CDFs 
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w«er  and  surface  sou.  The  PCP-oil  waste,  con- 
tiwing  CDD/CDF  homoiogs.  was  processec  in 
five  batches.  The  treated  oil  was  then  |iiain,ml 
from  the  reactor  mto  a  »^M*»e  tank  from  winch 
mnfirt  were  removed  and  seat  for 
The  chemistry  of  the  destruction  tech- 
-----  -      -a-.:    -ZTzi  -.-■■    -     a.-,  - 

hydroxide  and  polyethylene  glycol,  winch 
combine  to  form  the  reactive  agent.  KPEG 
KPEG  chemically  removes  chlorine  atoms  from 
the  CDD  molecule  to  form  potassium  chloride, 
thus  rendering  the  dioxm  molecule  non-toxic  A 
battery  of  bioascay  tests  was  used  to  ascertain 
whether  KPEG  byproducts  (1)  bioaccumutated  in 
nssues  of  organisms,  (2)  caused  cell  mutations,  or 
'3i  camed  imrorrtutf  harm  to  fish  or  ™~™~.w 


There  was  no  evidence  that  the  byprooacn  were 
toxic  in  any  of  the  test*  performed   The  KPEG 
process  successfully  destroyed  CDDs  and  CDF*  m 
watte  PCP-ofl.  (Author's  abstract, 
WMMMI  : 


USE- PORE  DIFFLSER  RETROFIT  AT  RIDGE. 

WOOD.  M.w  jfcRv; 

Man  nan  an  Coll .  Bronx.  NT  Environmental  Engi- 

■---■•-  Z    ■-■-.    '-.      r-  .-.   ?■    z-i- 

■facSer,  P  D  Saurer.  and  J.  L.  Lagrosa. 
Journal   oi  Environmental   F.ijx.ui.   fASCEi 
JOEEDU.  VoL   115.  So    5.  p  891-909.  October 
1989.  15  fig,  5  tab.  10  ref 

Descriptors     "Biological    wastewate 
Wastewater  faculties,  'New  Jervr 

Fme-pore  diffuser.  Coarse-bobble  aeration.  Nitrifi- 
cation, Economic  aspects. 

The  Ridgew  ood  Wastewater  Treatment  Plant  m 
Ridgewood.  New  Jersey  underwent  a  retrofit  from 

a  coarse-bubble  to  fine-pore  aeration  system.  Ann, 
process  modification  from  coatad  starjihzarion  to 

------     — ";;    -.     z-  r---  ■    -?-:.  -_—-.-■    ■ 

efflaeat  quality-  with  respect  to  nitrification  oo 
:-"-:    ----   -   '--'    -------     -.--.--    z.r-z    ------ 

months  85  to  95%  mfrification  could  be  ultakml 
compared  to  none  for  the  coarse-babble  system. 
Oxygen  transfer  efficiency-  of  the  fine  pore  system 
was  approximately  doable  that  of  the  coarse 
babble  system.  However,  power  costs  were  not 
reduced  proportionately  since  a  higher  oxygen 
demand  was  suppbed  by  the  fine  pore  system  to 
attain  mtnfication  and  meet  the  revised  permit 

"---"-"-"       ii    t:t    -:-:i?:.i    '  \^~  r  z 

were  encountered  hi  the  summer  during  the  first 
three  years  of  the  fine  pore  operation.  These  were 
controlled  in  the  fast  two  years  by  minimizing 

--±-   ---:  -  -     ----     --'Z   ---i    ---■  -  z  \-iz-  :    .-._'■ 

".:-i  ~-  :.-.;  --.- -  :?  Laaks  Bom  affgai  aad  ana> 
steady  state  testing  appear  reliable  at  Ridgewood, 
the  off-gas  testing  providing  oxygen  transfer  effi- 
ciencies at  specific  locations  in  the  tank,  while  the 
-:--::ri?.  --.a:;  ■-=:.?.;  ?::  ?r  :?..  at  Masai 
i    ::;!:  ?a_-_i.     a_.t     A .:.-.    -  ;  a-  ;-a-  - ' 


DY"N.A\nC  MODEL   OF  NITRIFICATION   rs 

FLLTDIZED  BED. 

L  tail  State  Uruv..  Logan.  Dept.  of  Civil  and  Eavi- 

::???r-:a.  -Z-Z-Z.—r-.z 

D.  K  Stevens,  P.  M.  Berthouex,  and  T.  W 

_  "-  i  Z  ~  i."". 

Journal  of  Enviroomental  Engineering  (ASCEi 
JOEEDU.  VoL  115,  No  5.  p  910-929.  October 
1989.  7  fig,  4  tab,  42  ref. 

Descriptors:  •Wastewater  treatment,  •Nitrogen 
fixing       bacteria,       'Nitrification.       'Biological 

*-;-     -'-■     '--_-'----'      'r.-zzzz     z-zz     ??■;-■ 

- 
Mass  transfer.  Growth  rates,  Runge-Kntta  integra- 
tion technique. 

Fixed-film  nitrification  was  «"«*«^  m  a  pilot-scale 
fhwrtrrfd  bed  treating  municipal  secondary  effla- 
eat. A  mechanistic  mathematical  mnriH  incorporat- 
ing reaction  stoidnometry,  diffusion,  mulnsub- 
strate  kinetics  with  product  inhibition,  fhadization. 
and  a  reactor  model  developed  from  the  observed 
residence-time  distribution,  was  developed  to  pre- 
dict the  steady-state  and  short-term  dynamic  per- 
formance of  the  reactor.  The  model  equations 
were  solved  using  orthogonal  collocation  with  trial 
functions  tailored  to  the  spherical-shell  biofihn  ge- 
ometry, and  a  semi-implicit  third-order  Runge- 
Kutta  integration  technique.  The  steady-state 
model  closely  fit  measured  concentration  profiles 
using  the  uuiimimi  specific  growth  rates  for  Ni- 
trosomonas  and  Vrtrobacter  as  adjustable  param- 
eters. The  dynamic  model  predicted  observed  re- 
sponses to  step  and  tmr«l«»  rh»nyt  in  ammoonan 
and  nitrite  concentration  to  within  3  mg/L  without 
further  parameter  adjustment.  The  fluidizabon 
model  predicted  the  observed  flmdized  bed  height 
within  1  cm.  External  mass  transfer  resistance  was 
small  for  the  conditions  employed  and  was  not 
included  in  the  model  (Author's  abstract) 
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EFFECT  OF  POND  DEPTH  ON  BACTERIAL 
MORTALITY  RATE. 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Civil 

Engineering. 

A.  W.  Mayo. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   115,  No.  5,  p  964-977,  October 

1989.  4  fig,  7  tab,  24  ref. 

Descriptors:  *Fecal  coliforms,  'Stabilization 
ponds,  'Bacteria,  'Wastewater  treatment,  Water 
depth,  Solar  radiation,  Mortality,  Hydraulic  reten- 
tion. 

The  bacterial  action  of  solar  radiation  was  investi- 
gated in  pilot  scale  waste  stabilization  ponds  under 
the  tropical  climate  of  Dar  es  Salaam,  Tanzania. 
Bacterial  reduction  was  observed  to  proceed  with 
increasing  direct  solar  intensity  and  hydraulic  de- 
tention time.  The  mortality  rate  of  fecal  coliforms 
used  as  test  microorganisms  was  higher  in  samples 
incubated  near  the  surface  and  decreased  rapidly 
when  the  samples  were  incubated  at  greater  depths 
in  the  pond.  The  disappearance  rate  of  fecal  coli- 
forms for  samples  incubated  at  the  pond  surface 
was  1.66/d  and  at  a  depth  of  1.0  m  was  0.37/d. 
Fecal  coliforms  were  also  found  to  be  reduced 
rapidly  in  shallow  ponds.  The  mortality  rate  in  1.0 
m  deep  ponds  was  0.43/d  and  in  1.5  m  deep  ponds 
was  0.32/d.  The  die-off  rate  constant  was  observed 
to  vary  significantly  with  pond  depth  but  was 
independent  of  hydraulic  detention  time.  (Author's 
abstract) 
W90-02720 


MITIGATION  OF  BIOLOGICAL  PROCESS 
UPSETS  CAUSED  BY  ORGANIC  INHIBITORS. 

State  Univ.  of  New  York  at  Buffalo.  Environmen- 
tal Engineering  Research  Lab. 
C.  R.  Lange,  A.  S.  Weber,  and  M.  R.  Matsumoto. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  115,  No.  5,  p  1061-1065,  October 
1989.  2  fig,  2  tab,  9  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Wastewater  treatment,  'Organic  inhibitors,  Bio- 
mass,  Chlorophenols,  Process  control,  Reactor 
population,  Cell  residence  time,  Activated  sludge 
process. 

The  physiological  state  of  the  reactor  population 
and  biomass  concentration,  which  are  important 
for  mitigating  the  effects  of  short  term  exposure  to 
organic  inhibitors,  were  examined  using  2-chloro- 
phenol  (2-CP)  as  a  model  inhibitory  compound.  To 
assess  the  effect  of  mean  cell  residence  time  on 
aerobic  biodegradation  of  the  synthetic  wastewater 
in  the  presence  of  an  inhibitor,  oxygen  uptake  rate 
studies  were  conducted.  The  results  indicated:  (1) 
Cell  physiology  as  determined  by  process  mean 
cell  residence  time  is  an  important  factor  affecting 
2-CP  toxicity  with  older  bacteria  apparently  more 
resistant  to  2-CP;  (2)  For  a  given  2-CP  concentra- 
tion, elevated  biomass  levels  can  moderate  toxic 
inhibition;  and  (3)  For  2-CP,  cell  physiology  as 
determined  by  process  mean  cell  residence  time 
appears  to  be  of  greater  importance  in  mitigating 
toxic  inhibition  than  biomass  concentration.  While 
these  results  support  the  hypothesis  that  the  factors 
studied  are  operative  in  mitigating  inhibition,  full 
scale  activated  sludge  systems  which  employ  solids 
recycle  were  shown  in  previous  studies  to  have 
smaller  reductions  in  process  efficiency  when  sub- 
jected to  shock  organic  loadings.  (White-Reimer- 
PTT) 
W90-02725 


INDUSTRIAL  PRETREATMENT:  MAKING  IT 
WORK. 

T.  Johnson. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  5,  p  21-25,  September/ 
October  1989.  4  fig,  2  tab. 

Descriptors:  'Pretreatment  of  wastewater,  'Indus- 
trial wastes,  'Wastewater  treatment,  'Metal-finish- 
ing wastes,  Activated  sludge  process,  Heavy 
metals,  Pennsylvania. 


The  borough  of  Columbia  is  located  on  the  Sus- 
quehanna River  in  Lancaster  County,  between 
York  and  Lancaster,  Pennsylvania.  Manufacturing 
processes  used  by  industries  in  Columbia  are  (1) 
metal  extractions  from  slag  and  metal  upgrades,  (2) 
smelting  and  refining  of  non-ferrous  scrap  metal, 
(3)  green  sand  casting  of  malleable  iron  and  hot  dip 
galvanizing,  (4)  gray  iron  foundry  and  casting  of 
gray  iron,  (5)  making  small  motors  and  aluminum 
forming,  and  (6)  metal  machining  of  valve  compo- 
nents. The  Columbia  wastewater-treatment  plant  is 
a  2.0  mgd  activated-sludge  plant  with  phosphorus 
removal  and  aerobic  solids  digestion.  Average  con- 
centrations of  lead,  zinc,  copper,  and  nickel  in  the 
sludge  exceeded  the  maximum  allowed.  After  dis- 
cussions between  borough  officials  and  industry 
representatives,  an  agreement  was  worked  out. 
While  industrial  monitoring  showed  diminished 
concentration  of  the  metals,  most  samples  re- 
mained above  the  borough's  local  limits.  Confront- 
ed with  this  evidence,  each  industry  worked  with 
the  borough  to  remedy  what  were  basically  poor 
housekeeping  practices  and  eliminated  high  metal 
concentrations  in  the  sludge.  (Cutty-PTT) 
W90-02732 


CONSTRUCTED  WETLANDS  FOR  SEWAGE 
TREATMENT:  AN  OVERVTEW. 

T.  Meehan. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  5,  p  37-42,  September/ 
October  1989.  4  fig,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Artificial 
wetlands,  'Domestic  wastes,  'Wetlands,  Costs, 
Wildlife  habitats,  Aesthetics,  Design  criteria. 

Constructed  Wetlands  for  sewage  treatment  pro- 
vide a  practical  alternative  to  conventional  treat- 
ment of  domestic  wastewater  from  small  communi- 
ties, residences,  and  industries.  Constructed  wet- 
lands treatment  systems  (CWTs)  offer  several  ad- 
vantages over  conventional  technology,  including 
lower  capital,  operating,  and  maintenance  costs; 
ease  of  operation;  reliable,  efficient  treatment;  flexi- 
bility for  load  variations;  and  various  indirect  bene- 
fits, such  as  wildlife  habitat  and  pleasing  aesthetics. 
Disadvantages  include  large  land  requirements, 
lack  of  design  guidelines,  and  unfamiliarity  by  con- 
sulting engineers.  There  are,  however,  numerous 
constructed  wetlands  in  successful  operation. 
(Cutty-PTT) 
W90-02733 


CONTRACT  OPERATIONS:  ONE  YEAR 
LATER. 

J.  Couch,  D.  Merrill,  and  E.  Tacha. 

Public  Works  PUWOAH,  Vol.  120,  No.  10,  p  108- 

1 10,  September  1989.  4  fig. 

Descriptors:  'Management  planning,  'Wastewater 
faculties,  'Facilities  management,  Sludge  manage- 
ment, Operating  policies,  Maintenance,  Oklahoma 
City. 

In  1988,  Oklahoma  City  contracted  out  the  oper- 
ations, maintenance,  and  management  of  its  North 
Canadian,  Deer  Creek,  and  Chisholm  Creek 
wastewater  treatment  facilities,  and  a  large  pump- 
ing station,  to  Houston-based  Professional  Services 
Groups,  Inc.  The  company  is  also  responsible  for 
sludge  management  and  control.  The  agreement 
permitted  operational  changes  and  capital  im- 
provements to  ensure  the  most  efficient  and  cost- 
effective  operation  of  the  facilities.  Consolidation 
of  laboratory  testing  has  led  to  economies  not 
readily  available  before  the  take-over.  Mainte- 
nance-related overtime  has  been  minimized  since 
the  company  assigns  maintenance  personnel  to 
each  facility  as  needed.  Sludge  processing  was 
changed  from  the  pre-watered  lime-stabilization  to 
the  post-dewatered  lime-stabilization  process. 
During  the  first  year  of  the  contract,  an  ongoing 
preventive-maintenance  program  and  intensive 
hands-on  and  classroom  training  programs  were 
established.  The  North  Canadian  treatment  facility 
was  upgraded  in  1988  to  meet  more  stringent  EPA 
regulations.  (Cutty-PTT) 
W90-02736 


SURVTVAL  OF  PSEUDOMONAS  PUTIDA 
UWCL  CONTAINING  CLONED  CATABOLIC 
GENES  IN  A  MODEL  ACTIVATED-SLUDGE 
UNIT. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 
and  Applied  Biology. 

N.  C.  McClure,  A.  J.  Weightman,  and  J.  C.  Fry. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  10,  p  2627-2634,  1989.  4 
fig,  2  tab,  52  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Microbiological  studies,  'Pseudo- 
monas,  'Genetic  engineering,  Survival,  Protozoa. 

The  possibility  of  the  accidental  or  deliberate  re- 
lease of  genetically  engineered  microorganisms 
into  the  environment  has  accentuated  the  need  to 
study  their  survival  in,  and  effect  on,  natural  habi- 
tats. In  this  study,  Pseudomonas  putida  UWC1 
harboring  a  non-self-transmissible  plasmid,  pDIO, 
encoding  the  breakdown  of  3-chlorobenzoate  was 
shown  to  survive  in  a  fully  functioning  laboratory- 
scale  activated-sludge  unit  (ASU)  for  more  than  8 
weeks.  The  ASU  maintained  a  healthy,  diverse 
protozoal  population  throughout  the  experiment, 
and  the  introduced  strain  did  not  adversely  affect 
the  functioning  of  the  unit.  Although  plasmid 
pDIO  was  stably  maintained  in  the  host  bacterium, 
the  introduced  strain  did  not  enhance  the  degrada- 
tion of  3-chlorobenzoate  in  the  ASU.  When  reiso- 
lated  from  the  ASU,  derivatives  of  strain 
UWCl(pD10)  were  identified  which  were  able  to 
transfer  plasmid  pDIO  to  a  recipient  strain,  P. 
putida  PaW340,  indicating  the  in  situ  transfer  of 
mobilizing  plasmids  from  the  indigenous  popula- 
tion to  the  introduced  strain.  Results  from  plate 
filter  matings  showed  that  bacteria  present  in  the 
activated-sludge  population  could  act  as  recipients 
for  plasmid  pDIO  and  actively  expressed  genes 
carried  on  the  plasmid.  Some  of  these  activated- 
sludge  transconjugants  gave  higher  rates  of  3- 
chlorobenzoate  breakdown  than  did  strain 
UWCl(pD10)  in  batch  culture.  (Author's  abstract) 
W90-02790 


DETERMINATION  OF  SULFONATED  AZO 
DYES  IN  MUNICIPAL  WASTEWATER  BY  ION 
SPRAY  LIQUID  CHROMATOGRAPHY 
TANDEM  MASS  SPECTROMETRY. 

New  York  State  Coll.   of  Veterinary  Medicine, 

Ithaca. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02812 


EFFECTS  OF  THE  APPLICATION  OF 
WASTEWATER  FROM  OLD7E  PROCESSING 
ON  SOIL  NITROGEN  TRANSFORMATION. 

Estacion     Experimental     del     Zaidin,     Granada 
(Spain).  Dept.  de  Quimica  Agricola. 
J.  D.  Perez,  and  F.  Gallardo-Lara. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.    18,  No.   9,  p   1031-1039,  Sep 
1987.  3  fig,  15  ref. 

Descriptors:  'Nitrogen  cycle,  'Food-processing 
wastes,  'Wastewater  disposal,  'Wastewater  irriga- 
tion, 'Industrial  wastewater,  Ammonium  com- 
pounds, Nitrates,  Waste  disposal. 

Vegetation  water  is  the  name  given  to  wastewater 
from  industrial  extraction  of  olive  oil.  One  possible 
solution  to  the  waste  disposal  problems  for  olive 
oil  producing  industries  is  the  use  vegetation  water 
as  fertilizer.  An  incubation  experiment  was  per- 
formed to  study  the  effects  of  vegetation  water  on 
nitrogen  transformation  in  a  calcareous  soil.  The 
application  of  this  wastewater  was  shown  to  de- 
crease N03(-)  formation  in  comparison  with  con- 
trol assays  during  approximately  the  first  half  of 
the  experimental  period  (6  weeks).  Results  were 
similar  although  more  marked  when  vegetation 
water  plus  ammoniacal  nitrogen  was  applied  as 
opposed  to  ammoniacal  nitrogen  alone.  The  incor- 
poration of  vegetation  water  during  the  initial 
phases  of  study  also  reduced  soil  N-NH4(-)-)  levels 
both  when  residue  only  treatments  were  compared 
with  controls  and  when  vegetation  water  plus  am- 
moniacal nitrogen  treatments  were  compared  with 
ammoniacal  nitrogen  only.  (Author's  abstract) 
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W90-02834 


SPECIFIC  PROTEINS  AND  THEIR  APPLICA- 
TION IN  WASTEWATER  TREATMENT. 

Washington  Univ.,  Seattle.  Div.  of  Medical  Genet- 
ics. 

C.  E.  Furlong,  J.  A.  Sundstrom,  E.  B.  Weiler,  P 
W.  Cheung,  and  J.  Yin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 119721. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/228,  October  1988. 
30p,  15  fig,  2  tab,  25  ref.  EPA  Contract  CR81 1948. 

Descriptors:  'Adsorption,  'Phosphates,  'Proteins, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  'Phosphorus  removal,  Cadmium, 
Heavy  metals,  Phosphates,  Bioreclamation,  Zinc, 
Microbiological  studies. 

The  feasibility  of  using  immobilized  proteins  as 
highly  specific  adsorbers  of  pollutants  in  waste 
streams  was  tested.  The  Escherichia  coli  periplas- 
ms phosphate-binding  protein  served  as  both  a 
model  system  for  determining  the  feasibility  of 
such  an  approach  and  at  the  same  time  was  used  to 
produce  a  cycling  ligand  adsorber  capable  of  effi- 
ciently scrubbing  phosphate  from  a  feed  stream. 
Three  different  procedures  for  the  removal  of  cad- 
mium from  feed  streams  were  developed.  One 
involved  an  immobilized  metallothionein  (a  natural 
mammalian  protein).  The  second  involved  an  im- 
mobilized plant  peptide.  The  third  involved  the 
synthesis  of  a  resin  that  mimics  the  backbone  struc- 
ture of  the  naturally  occurring  plant  peptides.  This 
resin  (termed  "Thiolex*)  binds  cadmium  with  high 
affinity  and  with  an  approximate  20-fold  prefer- 
ence over  zinc.  A  bioreactor  for  continuous  pro- 
tein production  was  developed  to  minimize  the 
cost  of  protein  production.  The  bioreactor  con- 
tained immobilized,  non-growing  E.  coli  cells.  The 
cell  line  had  been  mutagenized  and  selected  for  the 
direct  secretion  of  periplasmic  proteins  into  the 
medium.  The  cells  contained  the  gene  that  encodes 
the  phosphate-binding  protein.  (Author's  abstract) 
W90-02915 


ADSORPTION  OF  SR  BY  IMMOBILIZED 
MICROORGANISMS. 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

J.  S.  Watson,  C.  D.  Scott,  and  B.  D.  Faison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-014743. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-880521-4,  (1988).  118p,  2  fig  3 
tab,  6  ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Strontium,  'Wastewater  treatment, 
•Biological  wastewater  treatment,  'Industrial 
wastewater,  'Microorganisms,  'Adsorption,  Mi- 
crobiological studies,  Gels. 

Wastewaters  from  numerous  industrial  and  labora- 
tory operations  can  contain  toxic  or  undesirable 
components  such  as  metal  ions,  which  must  be 
removed  before  discharge  to  surface  waters.  Ad- 
sorption processes  that  have  high  removal  efficien- 
cies are  attractive  methods  for  removing  such  con- 
taminants. Selected  microorganisms  are  potentially 
useful  adsorbents  for  these  applications  because 
they  can  be  inexpensive,  have  high  selectivities, 
and  have  high  capacities  for  adsorption  of  many 
heavy  metals,  which  are  often  problems  in  a  varie- 
ty of  industries.  Microbial  cells  immobilized  within 
bone  gel  particles  can  adsorb  strontium  (Sr)  from 
dilute  solutions.  The  specific  ability  to  absorb  Sr 
could  have  practical  applications  since  it  is  an 
important  pollutant  in  wastewaters  from  industries 
and  laboratories  handling  nuclear  materials.  The 
adsorption  is  only  partially  attributed  to  the  micro- 
bial cells;  the  gel  itself  is  able  to  adsorb  consider- 
able Sr.  M.  luteus  cells  adsorb  Sr  very  quickly,  but 
the  component(s)  of  the  cells  that  contain  the  Sr 
appears  to  be  slowly  lost  from  the  cells.  The  Sr 
released  from  the  cells  is  likely  to  be  associated 
with  relatively  high  molecular  weight  materials 
that  can  neither  enter  nor  escape  from  the  gelatin. 
Although  the  apparent  release  of  a  Sr-bearing 
component  from  the  cells  complicates  Sr  adsorp- 
tion by  M.  luteus  cells,  it  may  have  little  affect  on 


the  usefulness  of  this  organism  for  adsorption  oper- 
ations if  the  active  adsorbing  material  is  retained 
within  immobilizing  gels.  The  presence  of  other 
salts  would  reduce  the  adsorption  of  Sr,  and  mod- 
erately high  concentrations  can  even  been  used  to 
elute  Sr  from  gel  particles.  Other  commercial  ad- 
sorbents are  also  able  to  remove  Sr  from  such 
wastewaters.  The  practical  application  of  Sr  ad- 
sorption by  immobilized  cells  in  the  treatment  of 
wastewaters  depends  on  the  cost  and  stability  of 
the  gel  particles.  The  potential  for  applying  these 
adsorbents  can  be  enhanced  if  improved  organisms 
are  found  with  even  greater  capacities  and  selecti- 
vities for  Sr.  (Lantz-PTT) 
W90-02931 


SORPTIVE  REMOVAL  OF  TECHNETIUM 
FROM  ALKALINE  HEAVY  METALS  SLUDGE 
FILTRATE  CONTAINING  NITRATE  ION. 

Oak  Ridge  Gaseous  Diffusion  Plant,  TN. 
W.  D.  Bostick,  and  B.  S.  Evans-Brown. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010156. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche 
Report  No.  K/QT-160-P,  (1988).  3p,  1  fig,  4  tab  2 
ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Radioactive  wastes,  'Wastewater 
treatment,  'Sorption,  'Heavy  metals,  'Sludge, 
•Technetium,  'Nitrates,  Iron,  Sulfides,  Resins,  Fil- 
tration, Chemical  treatment. 

A  so-called  'raffinate'  waste  stream  is  generated 
from  various  uranium  recovery  and  equipment 
cleaning  and  decontamination  activities  at  the  X- 
705  facility  of  the  Portsmouth  (Ohio)  Gaseous 
Diffusion  Plant  (PORTS).  The  day-to-day  compo- 
sition of  this  waste  stream  may  be  variable,  but  it  is 
generally  characterized  by  high  concentrations  of 
mtnc  acid,  toxic  heavy  metals,  and  low  levels  of 
radioactive  nuclides  (235-U,  99-Tc).  Current  treat- 
ment protocol  for  the  raffinate  stream  consists  of 
the  following:  (1)  dilution  and  pH  adjustment  (to  a 
value  of  about  8.5)  to  precipitate  the  hydrolyzable 
heavy  metals;  (2)  filtration  to  remove  the  heavy 
metals  sludge  (HMS);  (3)  processing  of  the  filtrate 
with  a  strong-base  anion  exchange  resin  to  remove 
the  soluble  pertechnetate  (Tc04(-))  ion;  (4)  bioden- 
ltrification;  and  (5)  sewage  disposal.  Cross-linked 
poly-4-vinyl-pyridine  (PVP)  resin  (such  as  Reillex 
402)  is  more  efficient  than  strongly  basic  anion 
exchange  resins  for  the  removal  of  Tc  in  wastes 
containing  high  concentrations  of  nitrate  ion.  Inex- 
pensive inorganic  reagents  such  as  elemental  iron 
(degreased  iron  filings,  about  40  mesh)  and  ferrous 
sulfide  (in  particular  Greigite  (Fe3S4))  were  also 
found  very  efficient  for  the  removal  of  Tc  and  also 
soluble  mercury  from  aqueous  nitrate  wastes 
(Lantz-PTT) 
W90-02932 


AERATION  SYSTEMS:  DESIGN,  TESTING 
OPERATION  AND  CONTROL. 

Noyes  Publications,  Park  Ridge,  New  Jersev 
1986.  452p. 

Descriptors:  'Oxygen  transfer,  'Aerators, 
'Wastewater  treatment,  Oxidation  process,  Aer- 
ation. 

The  protection  of  the  environment  is  highly  de- 
pendent upon  the  successful  implementation  of 
oxygen  transfer.  Several  major  problems  face  the 
industry-flexible  designs  are  needed,  with  efficient 
systems  under  a  variety  of  ever-changing  condi- 
tions. The  technology  needs  to  be  better  defined 
and  methods  of  testing  applied.  This  book  is  the 
Proceedings  of  the  Seminar  Workshop  on  Aeration 
System  Design,  Testing,  Operation,  and  Control 
held  at  the  University  of  Wisconsin,  Madison,  Wis- 
consin in  August  1982.  The  seminar  was  cospon- 
sored  by  the  U.S.  Environmental  Protection 
Agency  and  Environment  Canada.  The  24  papers 
cover  such  topics  as  characteristics  of  aeration 
systems,  aeration  system  design,  aeration  system 
control,  operation  and  maintenance  of  aeration  sys- 
tems, testing  of  the  systems,  and  new  directions  for 
the  future.  (See  W90-02939  thru  W90-02962) 
(Mertz-PTT) 
W90-02938 


DIFFUSED  AERATION-TYPES  AND  APPLI- 
CATIONS. 

Water  Pollution  Control  Corp.,  Milwaukee  WI 
J.  D  Wren 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge  New 
Jersey.  1986.  p  8-15.  1  fig,  17  ref. 

Descriptors:  'Aeration,  'Aerators,  'Oxidation 
process,  'Activated  sludge  process,  'Wastewater 
treatment,  Oxygen  transfer. 

There  are  two  categories  of  diffused  aeration- 
porous  and  non-porous.  Porous  diffusers  are  de- 
fined as  being  constructed  of  either  natural  ceramic 
or  synthetic  media  and  non-porous  are  designed 
for  specific  duties.  They  are  constructed  of  metal 
and  a  variety  of  plastics  and  can  be  oriented  hori- 
zontally or  vertically,  have  single  or  multiple  air 
release  ports,  fixed  or  variable  area  air  flow  passag- 
es, baffled  or  plain.  Several  types  of  systems  are  a 
combination  of  air  diffusion  and  mechanical 
mixing.  Systems  such  as  jets,  submerged  turbines, 
and  mechanically  rotated  air  curtains  or  baffle 
walls  are  examples.  The  general  function  of  all  the 
devices  in  activated  sludge  aeration  applications  is 
to  transfer  oxygen,  promote  mixing  of  the  oxygen 
with  the  aerated  solids,  promote  flocculation,  and 
resist  deterioration  of  performance  with  time.  In 
addition  to  activated  sludge  aeration,  other  unit 
processes  employ  diffused  air.  Some  examples  are 
pre  and  post  aeration,  liquid  transfer  channels, 
sludge  digestion,  sludge  conditioning,  aerated  grid 
chambers,  flow  and  load  equalization  tanks,  and 
transfer  of  other  gases  such  as  ozone.  (See  also 
W90-02938)  (Mertz-PTT) 
W90-02939 


MECHANICAL  AERATION  SYSTEMS-TYPES 
AND  CHARACTERISTICS. 

Rooke  (T.D.)  Associates  Ltd.,  Toronto  (Ontario) 
T.  D.  Rooke. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  16-30.  6  fig. 

Descriptors:  'Aerators,  'Oxidation  process,  'Aer- 
ation, 'Wastewater  treatment,  Oxygen  transfer. 

Many  types  of  mechanical  devices  have  been  in- 
vented for  the  purpose  of  aerating  liquids.  While  it 
is  possible  to  rank  various  aeration  devices  in  order 
of  energy  efficiency  under  standard  test  conditions, 
the  optimum  selection  of  aeration  equipment  for  a 
specific  application  must  take  into  account  other 
factors.  Wastewater  characteristics,  oxygen  uptake 
rate  and  turndown  ratio,  basin  depth  and  climatic 
conditions  can  each  have  a  significant  impact  on 
the  final  selection  of  the  aeration  system.  Types  of 
aeration  devices  include  diffused  air,  mechanical 
aerators,  and  special  aeration  devices,  such  as 
trickling  filters  and  rotating  biological  contactors. 
Mechanical  aerators  come  is  several  varieties:  low 
speed  surface  aerators,  motor  speed  surface  aera- 
tors, brush  type  surface  aerators,  down  draft  aera- 
tors, submerged  turbine  aerators,  submersible  aera- 
tors, and  jet  aerators.  Aeration  devices  vary  with 
respect  to  mixing,  alpha  factor,  basin  geometry 
constraints,  ease  of  installation  and  maintenance, 
suitability  for  cold  weather  operation,  cost,  and 
energy  efficiency.  (See  also  W90-02938)  (Mertz- 
PTT) 
W90-02940 


OXIDATION  DITCH  AERATION  SYSTEMS- 
TYPES  AND  CHARACTERISTICS. 

Envirex,  Inc.,  Waukesha,  WI. 

G.  W.  Smith. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  31-46.  6  fig,  7  ref. 

Descriptors:  'Oxidation  ditches,  'Oxidation  proc- 
ess, 'Wastewater  treatment,  'Activated  sludge 
process,  'Aeration,  'Aerators,  Oxygen  transfer, 
Mixing. 

During  the  last  ten  years,  the  oxidation  ditch  aer- 
ation system  has  gained  in  popularity.  Various 
types  of  basin  configurations  have  been  proposed 
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and  used,  along  with  numerous  types  of  aerator/ 
mixing  devices;  the  advantages  and  benefits 
claimed  with  these  widely  varying  configurations 
and  aerator/mixing  devices  have  been  very  wide- 
spread and  sometimes  conflicting  in  nature,  espe- 
cially concerning  advantages  of  oxygen  transfer 
efficiency  and  nitrification/denitrification  capabili- 
ties. The  low-loaded  activated  sludge  treatment 
modes  associated  with  these  systems  do  achieve 
consistent  degrees  of  high  treatment  performance. 
Oxidation  ditch  systems  do  offer,  because  of  their 
continuous  flow  circuits  and  uni-direction  flow 
pattern,  low-energy  mixing  requirements,  resulting 
in  more  turn-down  flexibility  for  both  the  small 
and  large  size  treatment  plants.  (See  also  W90- 
02938)  (Author's  abstract) 
W90-02941 


TRANSLATION  OF  CLFAN  TO  DIRTY  WATER 
OXYGEN  TRANSFER  RATES. 

Rexnord,  Inc.,  Milwaukee,  WI. 

M.  L.  Doyle,  and  W.  C.  Boyle. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  48-64.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Oxygen  transfer,  'Wastewater  treat- 
ment, 'Aerators,  'Aeration,  Field  tests,  Oxidation 
process. 

The  translation  of  clean  water  oxygen  transfer 
rates  to  field  conditions  represents  a  critical  step  in 
the  design  of  aeration  systems.  The  state  of  the 
practice  in  translation  of  clean  to  dirty  water 
oxygen  transfer  rates  is  still  in  its  infancy.  With  the 
escalation  of  energy  costs,  the  need  for  efficient 
aeration  systems  is  apparent.  However,  aeration 
system  design  appears  to  be  lagging  behind  aer- 
ation device  technology.  Conservation  over-design 
is  not  necessarily  the  answer  since  it  may  better 
refine  design  practice  and  specifications  so  that 
designs  more  closely  fit  field  situations.  Factors 
that  affect  dirty  water  performance  include  salinity 
(beta  factor),  temperature  changes  that  change  vis- 
cosity (theta  factor),  and  a  complex  parameter 
(alpha  factor)  that  is  influenced  by  a  number  of 
process  variables  such  as  tank  geometry,  mixing  of 
contaminant,  and  level  of  turbulence.  Bench  scale 
testing  has  not  proved  very  satisfactory.  From  the 
viewpoint  of  accuracy  and  precision  of  testing 
under  dirty  water  field  conditions,  radioactive 
tracer  techniques  and  off  gas  methods  offer  great 
potential.  This  means  that  the  profession  must 
follow-up  on  designs  with  careful  field  evaluation. 
(See  also  W90-02938)  (Mertz-PTT) 
W90-02942 


AERATION  SYSTEM  SCALE-UP. 

Schmidtke   (Norbert   W.)   and    Associates    Ltd., 

Kitchener  (Ontario). 

N.  W.  Schmidtke. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  65-84.  9  fig,  5  tab,  16  ref. 

Descriptors:  'Wastewater  facilities,  'Aeration, 
•Wastewater  treatment,  'Oxygen  transfer,  Mathe- 
matical analysis,  Oxidation  process. 

Scale-up  formulations  for  full-scale  process  design 
from  data  generated  by  way  of  prototype  plant 
simulation  at  bench-scale  have  been  the  topic  of 
many  investigations.  This  is  particularly  true  in  the 
design  of  a  variety  of  chemical  engineering  proc- 
esses. Advances  in  this  direction  in  the  wastewater 
treatment  process  design  field  are  few.  Ability  to 
predict  full  scale  oxygen  transfer  capabilities  of 
various  aeration  devices  and  systems  from  small 
scale  systems  has  increased.  But  it  is  equally  appar- 
ent that  the  amount  of  data  scatter  in  investigations 
concerning  system  scale-up,  lack  of  suitable  field 
data  for  model  validation  is  still  formidable.  There 
is  little  doubt  that  in  order  to  minimize  scale-effects 
between  laboratory  and  prototype  systems  every 
attempt  at  attaining  the  goal  of  environmental, 
geometric,  kinematic  and  dynamic  similitude  must 
be  made.  Successful  scaling  correlates  directly 
with  the  degree  to  which  this  goal  is  attained.  (See 
also  W90-02938)  (Mertz-PTT) 
W90-02943 


AERATION  SYSTEM  DESIGN  PROTOCOLS:  A 
NORTH  AMERICAN  PERSPECTIVE. 

Alberta  Univ.,   Edmonton.   Dept.  of  Civil  Engi- 
neering. 
D.  W.  Smith. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  85-101.  7  fig,  4  tab,  20  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Aerators,  'Aeration,  'Wastewater  treatment, 
'Wastewater  facilities,  Hydraulic  loading,  Oxygen 
transfer,  Oxidation  process. 

Aeration  system  sizing  for  suspended  growth  sys- 
tems requires  careful  evaluation  of  organic  and 
hydraulic  loading  parameters.  The  development  of 
models  for  suspended  growth  system  performance 
prediction  have  taken  two  basic  forms:  experience 
based  rules  for  design  and  operation,  and  rationally 
developed  models  for  design  and  operation.  For 
each  of  these  approaches,  the  following  basic  infor- 
mational components  are  required:  organic  loading 
and  its  variation  with  time,  hydraulic  loading  and 
its  variation  with  time,  nutrient  complement  and  its 
variation  with  time,  and  definition  of  the  physical 
environment.  The  trend  is  toward  improved  under- 
standing of  the  requirements  of  the  biological  sys- 
tems and  the  aeration  system.  There  is  still  a  major 
problem  with  translating  the  results  of  testing  an 
aeration  system  in  one  tank  configuration  and  size 
to  another.  (See  also  W90-02938)  (Mertz-PTT) 
W90-02944 


DESIGN  PROTOCOL  FOR  AERATION  SYS- 
TEMS-UK PERSPECTIVE. 

A.  G.  Boon,  and  B.  Chambers. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.    1986.    p    102-141.    4   fig,    3    tab,    15    ref. 

Append. 

Descriptors:  'Aerators,  'Wastewater  facilities, 
'Activated  sludge  process,  'Biological  wastewater 
treatment,  Dissolved  oxygen,  England,  Oxygen 
transfer,  Aeration. 

The  successful  design  of  an  activated-sludge  aer- 
ation system  depends  upon  calculating  the  mass  of 
oxygen  that  must  be  supplied  to  the  process  in 
order  to  produce  an  effluent  of  specified  quality. 
Maximum  aeration  efficiency  is  achieved  by  taking 
into  account  the  variations  in  oxygen  demand  that 
will  occur  and  designing  the  aeration  system  to 
meet  these  requirements.  Factors  that  must  be  con- 
sidered include  the  effects  of  aeration  tank  geome- 
try and  aerator  configuration  on  the  performance 
of  the  overall  aeration  system.  In  order  to  achieve 
optimum  aeration  efficiency  it  is  also  necessary  to 
match  the  supply  of  oxygen  with  demand  such  that 
excessive  dissolved  oxygen  concentrations  do  not 
occur  within  the  aeration  tank.  Recent  surveys  of 
aeration  systems  have  shown  that  potentially  the 
fine-bubble  diffused-air  system  is  capable  of  achiev- 
ing high  aeration  efficiencies.  Details  of  process 
modifications  carried  out  at  a  large  sewage  treat- 
ment works  in  the  UK  to  enhance  the  aeration 
efficiency  of  a  fine-bubble  system  are  given  in  an 
appendix.  (See  also  W90-02938)  (Author's  abstract) 
W90-02945 


EXPERIENCES  WITH  DIFFERENT  AER- 
ATION SYSTEMS  IN  GERMANY. 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Inst,  fuer  Stadtbauwesen. 

R.  Kayser. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.    1986.   p    142-158.    10   fig,   4  tab,    14   ref. 

Descriptors:  'Germany,  'Wastewater  treatment, 
'Oxygen  transfer,  'Aerators,  'Wastewater  facili- 
ties, Aeration,  Costs. 

Results  from  measurements  under  process  condi- 
tions of  the  oxygen  transfer  and  the  aeration  effi- 
ciency, in  conjunction  with  experiences  with  dif- 
ferent aeration  systems  in  use  in  Germany  have 
been  examined.  It  was  found  that  the  aeration 
efficiency  of  well-designed  diffused  air  and  surface 
aeration  systems  is  of  the  order  of  1.5  to  2.0  kg  02/ 


kiloWatthours,  with  the  exception  of  diffused  air  in 
spiral  flow  tanks,  which  has  a  considerably  lower 
aeration  efficiency.  For  the  selection  of  aeration 
systems  numerous  factors  have  to  be  considered. 
To  chose  between  diffused  air  or  surface  aerators 
one  must  consider  tank  depth,  climate,  wastewater 
constituents  that  may  clog  diffusers,  exhaust  air 
treatment,  oxygen  supply  needed,  noise  and  spray 
problems,  size  of  plant,  and  cost  comparisons. 
Tank  construction  costs  and  the  amount  of  oxygen 
transfer  required  are  variables  worth  examining 
when  choosing  between  vertical  shaft  or  horizon- 
tal axis  surface  aerators.  Finally,  loading  rates  and 
process  requirements  must  be  weighed.  Since  deni- 
trification  must  be  considered  in  the  future,  circula- 
tion tanks  with  surface  aerators  may  be  preferable. 
(See  also  W90-02938)  (Mertz-PTT) 
W90-02946 


IMPROVEMENT  OF  AIR  DIFFUSION  SYS- 
TEMS APPLIED  IN  THE  NETHERLANDS. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

J.  H.  Popel. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  159-179.  5  fig,  6  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'The  Nether- 
lands, 'Aerators,  'Wastewater  facilities,  'Oxygen 
transfer,  Aeration,  Oxidation  process,  Performance 
evaluation,  Model  studies,  Field  tests. 

Field  tests  with  water  on  improved  (uniform  ar- 
rangement of  diffusors  or  horizontal  flow)  air  dif- 
fusion systems  are  reported  and  evaluated.  Both 
improvements  reduce  the  upward  velocity  of  the 
water  above  the  diffusors.  Depending  on  this  re- 
duction, 4.5  to  7.7%  oxygen  absorption  per  m 
diffuser  depth  are  obtained  and  2.3  to  4.3  kg  02/ 
kiloWatthour  oxygenation  efficiency.  Extreme  effi- 
ciencies are  mainly  caused  by  low  (40%)  or  high 
(60%)  motor/blower  efficiencies.  Upward  veloci- 
ties were  measured  in  one  system.  Their  influence 
on  oxygen  transfer  is  modelled  and  applied  to  the 
other  systems.  Model  results  allows  the  assessment 
of  whether  further  improvements  of  oxygen  trans- 
fer and  efficiency  by  changing  the  system  design 
are  possible.  (See  also  W90-02938)  (Author's  ab- 
stract) 
W90-02947 


BLOWER  DESIGN  CONSIDERATIONS. 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 

G.  G.  Powell. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  180-203.  18  fig,  1  ref. 

Descriptors:  'Aerators,  'Aeration,  'Wastewater 
facilities,  'Wastewater  treatment,  Oxygen  transfer, 
Costs,  Design  criteria. 

A  major  design  consideration  in  diffused  aeration 
is  the  selection  of  the  air  blowers.  Over  the  design 
life  of  a  treatment  facility  the  organic  loading  to 
the  aeration  tanks  will  vary  significantly,  creating 
both  lower  and  higher  oxygen  demands.  The  aer- 
ation system  which  can  efficiently  meet  this  vary- 
ing air  requirement  over  the  design  period  of  the 
plant  will  realize  a  considerable  cost  savings.  To 
select  an  efficient  blower  system  properly  the  de- 
signer must  appreciate  not  only  the  organic  load- 
ing condition  but  also  the  performance  characteris- 
tics of  the  blower  used,  its  relationship  to  other 
blowers  when  running  in  parallel  and  its  relation- 
ship to  the  air  system.  (See  also  W90-02938)  (Au- 
thor's abstract) 
W90-02948 


AUTOMATIC  DISSOLVED  OXYGEN  CON- 
TROL IN  THE  ACTIVATED  SLUDGE  PROC- 
ESS. 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
J.  P.  Stephenson. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  206-218.  3  fig,  33  ref. 
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Descriptors:  'Aeration,  'Aerators,  'Oxygen  trans- 
fer, 'Wastewater  treatment,  'Activated  sludge 
process,  Biological  wastewater  treatment,  Dis- 
solved oxygen. 

Dissolved  oxygen  control  is  necessary  from  the 
viewpoint  of  energy  savings  and  moreover  to  im- 
prove the  monitoring  and  operational  control  of 
these  systems.  Factors  that  govern  the  design  and 
construction  of  aeration  systems,  particularly  from 
a  steady-state  viewpoint  include:  mechanical 
design  of  the  aeration  system,  hydraulic  disturb- 
ances of  the  influent  wastewater  and  return  sludge, 
recycle  from  other  process  streams,  changes  in  the 
feed  pattern,  organic  load  disturbances  and  sub- 
strate storage,  nitrification/denitrification,  mixing, 
changes  in  excess  sludge  wasting  practices,  and 
disturbances  in  the  oxygen  transfer  efficiency.  The 
hardware  for  aeration  control  in  activated  sludge 
systems  exists  and  should  be  further  exploited  to 
improve  plant  operations.  Although  energy  sav- 
ings have  been  the  dominant  force  behind  aeration 
control,  it  is  becoming  recognized  that  other  bene- 
fits, such  as  improved  settleability,  are  derived 
from  control.  Estimation  of  respiration  rate  and  the 
oxygen  transfer  coefficient  within  the  process 
under  time  varying  conditions  is  also  possible.  Dig- 
ital processors  must  be  used  to  obtain  these  esti- 
mates. With  these  measurements  and  tools  it 
should  prove  to  be  possible  to  improve  control 
over  such  other  variables  as  sludge  inventory.  (See 
also  W90-02938)  (Mertz-PTT) 
W90-02949 


EVALUATION  OF  A  DISSOLVED  OXYGEN 
FIELD  TEST  PROTOCOL. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Municipal  Environmental  Research  Lab. 
W.  W.  Schuk. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  219-242.  9  fig,  4  tab,  5  ref,  append. 

Descriptors:  'Monitoring,  'Water  analysis,  'Test- 
ing procedures,  'Aerators,  'Evaluation, 
Wastewater  treatment,  Oxygen  transfer,  Field 
tests,  Comparison  studies,  Dissolved  oxygen 
meters. 

A  test  protocol  which  was  developed  for  on-line 
dissolved  oxygen  meters  was  evaluated  in  a  60-day 
field  test  conducted  in  an  activated  sludge  aeration 
basin  with  13  meters  from  seven  cooperating  man- 
ufacturers. Results  provide  information  on  meth- 
ods for  testing,  calibrating  and  performance  moni- 
toring, information  useful  for  developing  specifica- 
tions, and  information  on  routine  maintenance  for 
on-line  dissolved  oxygen  meters  in  a  specific  plant 
environment.  A  critical  performance  requirement 
for  on-line  dissolved  oxygen  meters  is  to  measure 
dissolved  oxygen  (within  +/-0.5  ppm  of  02)  accu- 
rately with  a  mean  time  between  maintenance 
(cleaning,  calibration,  etc.)  of  no  less  than  30  days. 
Of  the  meters  tested  by  the  developed  protocol, 
nine  meters  from  five  manufacturers  met  the  crite- 
ria. Of  the  four  meters  (two  manufacturers)  which 
did  not  meet  the  maintenance  requirements,  one 
manufacturer  has  an  accessory  component  which, 
if  made  standard,  may  bring  the  meter  into  con- 
formance with  the  protocol.  The  other  manufac- 
turer has  an  alternative  model  which  may  meet  the 
protocol  performance  requirements.  The  study  in- 
dicated that  the  developed  protocol  is  appropriate 
for  acceptance  testing  of  on-line  dissolved  oxygen 
meters  and  that  the  state-of-the-art  meters  met  the 
performance  requirements  of  the  protocol.  (See 
also  W90-02938)  (Author's  abstract) 
W90-02950 


CALIBRATION  AND  EVALUATION  OF  DIS- 
SOLVED OXYGEN  SENSORS  IN  A  PILOT 
SCALE  ACTIVATED  SLUDGE  PLANT. 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

G.  Speirs,  D.  Chapman,  E.  Luxon,  and  J. 

Matthews. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  243-260.  13  fig,  4  tab,  7  ref. 

Descriptors:  'Monitoring,  'Activated  sludge  proc- 
ess, 'Dissolved  oxygen,  'Instrumentation,  'Aera- 


tors, 'Wastewater  treatment,  Comparison  studies, 
Fouling,  Performance  evaluation,  Oxygen  transfer. 

The  performance  of  three  types  of  dissolved 
oxygen  sensors  was  evaluated  in  a  pilot  scale  acti- 
vated sludge  plant.  As  the  instruments  were  inter- 
faced to  a  minicomputer,  a  curve  fitting  technique 
was  developed  to  compensate  for  instrument  non- 
linearity.  Weighted  regression  was  performed  to 
update  initial  calibrations.  Fouling  due  to  the  mi- 
crobial growth  on  the  surface  of  the  probe  was  the 
principal  cause  of  decline  in  sensor  performance 
with  time.  The  rate  of  fouling  depended  on  the 
type  of  sensor  used,  the  mode  of  operation,  the 
frequency  of  maintenance  and  the  velocity  of  fluid 
past  the  probe.  A  number  of  alternatives  were 
evaluated  for  reducing  or  compensating  for  the 
effects  of  fouling  and  other  causes  of  inaccuracy. 
To  determine  the  suitability  of  sensors  for  tracking 
dissolved  oxygen  concentration  during  non-steady 
state  tests  for  determining  overall  mass  transfer 
coefficients,  the  probes  were  subjected  to  repeated 
step  changes  in  dissolved  oxygen  concentration. 
First-order  time  constants  for  the  sensors  were 
estimated  based  on  the  results  of  each  step.  The 
mean  time  constants  for  the  probes  tested  were 
estimated  to  be  less  than  20  seconds  in  all  cases. 
The  dynamic  response  of  a  sensor  without  a  mem- 
brane was  much  closer  to  that  of  a  first-order 
system  than  was  that  of  sensors  with  membranes 
(See  also  W90-02938)  (Mertz-PTT) 
W90-02951 


OPERATION  AND  MAINTENANCE  OF  CE- 
RAMIC FINE  BUBBLE  DIFFUSERS  IN  ACTI- 
VATED SLUDGE  SYSTEMS. 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring.  MD 
D.H.  Houck.  S 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  262-273.  6  fig,  4  ref. 

Descriptors:  'Aerators,  'Cost  analysis,  'Aeration, 
'Wastewater  treatment,  'Wastewater  facilities, 
England,  Oxygen  transfer. 

Extensive  experience  in  the  United  Kingdom  with 
ceramic  dome  diffusers  has  shown  them  to  be 
efficient  and  reliable  when  applied  and  operated 
properly.  The  key  to  effective  use  of  this  technolo- 
gy is  understanding  its  design  and  operational 
boundaries.  Aeration  basin  and  inlet  geometry  is  of 
prime  importance  in  new  or  retrofitted  plant 
design.  Operators  of  these  systems  should  be 
trained  to  spot  the  symptoms  of  impending  prob- 
lems and  respond  to  them  quickly.  The  cost  in- 
curred for  additional  maintenance  is  offset  many 
times  by  the  200-300%  improvements  in  electrical 
efficiency  that  can  be  realized  over  coarse  bubble 
systems.  Other  advantages  include  lack  of  noise 
and  airborne  aerosols,  and  ease  of  plant  sanitation. 
The  savings  in  power  costs,  coupled  with  other 
operational  advantages,  have  resulted  in  fine 
bubble  ceramic  grid  systems  becoming  the  system 
of  choice  in  the  U.K.  North  American  plant  de- 
signers and  operators  can  expect  the  same  benefits 
from  this  technology  if  they  are  willing  to  apply  it 
correctly  and  benefit  from  the  more  than  20  years 
of  overseas  experience  with  ceramic  fine  bubble 
aeration  systems.   (See  also  W90-02938)  (Mertz- 

W90-02952 


OPERATION  AND  MAINTENANCE  OF  AER- 
ATION SYSTEMS-AN  OPERATOR'S  PER- 
SPECTIVE. 

Rupke  and  Associates  Ltd.,  Bradford  (Ontario). 
J.  W.  G.  Rupke. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  274-278. 

Descriptors:  'Aerators,  'Aeration,  'Wastewater 
facilities,  'Wastewater  treatment,  Oxygen  transfer, 
Maintenance. 

There  are  a  wide  variety  of  mechanical  surface 
aerators  available  for  the  pollution  control  market. 
They  may  be  fixed  mounted  or  floating,  low  speed 
or  high  speed,  rotate  in  the  vertical  or  horizontal 
plane,  be  gear  driven,  chain  driven  or  belt  driven, 


have  individual  drive  motors  or  line  shaft  driven, 
with  or  without  draft  tubes,  and  even  have  lower 
mixing  impellers.  There  are  a  number  of  recurring 
problems.  The  inability  of  surface  aerators  to  trans- 
fer the  required  oxygen  capacity,  the  loss  of  buoy- 
ancy through  the  accumulation  of  ice  or  the  water 
logging  of  floatation  material,  and  alteration  of 
rotational  speed  through  gearing  changes  or  motor 
changes  may  be  encountered.  Mechanical  aerators 
have  several  inherent  advantages,  namely:  relative- 
high  oxygenation  efficiency,  a  great  deal  of  oper- 
ational flexibility,  low  impact  of  mechanical  fail- 
ure, and  generally  can  be  used  in  existing  shallow 
tanks.  The  use  of  diffused  air  aeration  systems  has 
been  common  for  most  of  this  century  in  water 
pollution  control  plants.  There  are  two  basic 
system  types  available:  course  bubble  and  fine 
bubble  systems.  In  attempts  to  improve  aeration 
electrical  efficiency  a  large  number  of  hybrid  aer- 
ation devices,  combining  air  blower  or  aspirators 
with  either  mechanical  mixers  or  pumps,  have  been 
marketed.  Some  are  intended  to  be  operated  as 
surface  devices  while  others  are  floor  mounted 
subsurface  systems.  (See  also  W90-02938)  (Mertz- 

W90-02953 


OPERATION  AND  MAINTENANCE/TROU- 
BLESHOOTING. 

Ewing  Engineering  Co.,  Milwaukee,  WI. 

D.  Redmon. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge  New 

Jersey.  1986.  p  279-289.  1  fig,  2  tab,  17  ref. 

Descriptors:  'Aeration,  'Aerators,  'Wastewater 
facilities,  'Wastewater  treatment,  Oxygen  transfer, 
Maintenance,  Clogging. 

Due  to  the  relatively  high  oxygen  transfer  efficien- 
cy of  fine  bubble,  ceramic  grid  equipment,  many 
engineers  are  considering  these  systems  for  retro- 
fits as  well  as  new  wastewater  treatment  facilities. 
In  specifying  a  ceramic  system  proper  specification 
of  the  ceramic  element  itself  is  of  great  importance. 
Some  areas  of  interest  include  the  desired  specific 
permeability  of  the  element,  its  wet  pressure  char- 
acteristics and  the  uniformity  of  air  release  across 
an  individual  ceramic  element.  Porous  diffuser 
plants  are  a  popular  method  of  aeration,  however, 
clogging  can  be  a  problem.  Causes  of  diffuser 
clogging  on  the  air  side  include:  dust  and  dirt  from 
unfiltered  air,  oil  from  compressors  or  viscous  air 
filters,  rust  and  scale  from  air  pipe  corrosion,  and 
wastewater  solids  entering  through  diffuser  or  pipe 
leaks.  Diffuser  clogging  on  the  liquid  side  may 
occur  due  to  fibrous  material  attached  to  sharp 
edges,  inorganic  fines  entering  media  at  low  or 
zero  air  pressure,  organic  solids  entering  media  at 
low  or  zero  air  pressure,  oils  or  greases  in 
wastewater,  precipitated  deposits,  and  biological 
growths  on  diffuser  media.  (See  also  W90-02938) 
(Mertz-PTT) 
W90-02954 


SELECTED  EXPERTENCE  WITH  AERATORS 
USED  IN  THE  TREATMENT  OF  PAPER  IN- 
DUSTRY WASTEWATERS. 

Tufts  Univ.,  Medford,  MA. 

J.  J.  McKeown. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  290-298.  2  ref. 

Descriptors:  'Industrial  wastewater,  'Aerators, 
•Wastewater  treatment,  'Wastewater  facilities, 
•Pulp  and  paper  industry,  'Aeration,  Oxygen 
transfer,  Activated  sludge  process,  Kraft  mills, 
Pulp  wastes. 

Operational  experience  from  eight  (out  of  >  400) 
plants  which  use  aerators  in  treating  paper  industry 
wastewaters  is  presented.  The  problems  and  solu- 
tions are  representative  of  those  uncovered  at 
other  plants  employing  similar  equipment  during 
similar  periods  of  time.  No  attempt  has  been  made 
to  cover  all  of  the  types  of  aerators  in  use  within 
the  industry  or  all  of  the  manufacturers  which 
supply  the  industry  with  aeration  equipment.  Fur- 
ther, it  is  expected  that  improvements  in  machin- 
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ery  design,  inspection  procedures  and  operational 
controls  provide  today's  purchasers  with  a  more 
reliable  machine  for  use  in  industrial  and  municipal 
wastewater  treatment  systems  than  may  have  been 
the  case  in  the  1970s.  Problems  were  classified  as 
ones  largely  involving  gear  wear  or  failure  in 
systems  which  fasten  the  aerator  to  the  tank,  basin 
or  air  header.  Additional  problems  involving  the 
use  of  incompatible  materials  of  construction  and 
the  failure  of  motor/shaft  seals  were  occasionally 
reported.  (See  also  W90-02938)  (Mertz-PTT) 
W90-02955 


PROPOSED  STANDARD  FOR  MEASURE- 
MENT OF  OXYGEN  TRANSFER  IN  CLEAN 
WATER. 

Michigan  Technological  Univ.,  Houghton. 

C.  R.  Baillod,  and  W.  Paulson. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.   1986.  p  300-348.  5  tab,   10  ref,  2  append. 

Descriptors:  *Oxygen  transfer,  *Design  standards, 
•Oxidation  process,  *Instrumentation, 

•Wastewater  treatment,  *Aeration,  *Monitoring, 
•Dissolved  oxygen,  'Aerators,  Activated  sludge 
process,  Wastewater  facilities,  Statistical  analysis, 
Model  studies. 

A  standard  was  developed  to  measure  the  rate  of 
oxygen  transfer  from  diffused  gas  and  mechanical 
oxygenation  devices  to  relatively  large  volumes  of 
water  typical  of  those  found  in  the  activated  sludge 
wastewater  treatment  process.  It  is  intended  that 
this  standard  be  referenced  in  engineering  specifi- 
cations for  compliance  testing.  The  test  method  is 
based  upon  removal  of  dissolved  oxygen  from  the 
water  volume  by  sodium  sulfite  followed  by  reoxy- 
genation  to  near  the  saturation  level.  The  dissolved 
oxygen  inventory  of  the  water  volume  is  moni- 
tored during  the  reaeration  period  by  measuring 
dissolved  oxygen  concentration  at  several  points 
selected  so  that  each  point  senses  an  equal  tank 
volume.  The  method  specifies  a  minimum  number, 
distribution  and  range  of  dissolved  measurements 
at  each  point.  The  data  obtained  at  each  deter- 
mined point  are  analyzed  by  a  simplified  mass 
transfer  model  to  estimate  the  apparent  volumetric 
mass  transfer  coefficient  and  the  saturation  concen- 
tration. Nonlinear  regression  is  employed  to  fit  the 
model  to  the  dissolved  oxygen  profile  measured  at 
each  point  during  reoxygenation.  In  this  way,  esti- 
mates of  volumetric  mass  transfer  coefficient  and 
the  saturation  concentration  are  obtained  at  each 
point.  These  estimates  are  adjusted  to  standard 
conditions  and  the  standardized  oxygen  transfer 
rate  (mass  of  oxygen  dissolved  per  unit  time  in 
clean  water  under  standard  conditions  of  tempera- 
ture and  pressure  at  an  hypothetical  concentration 
of  zero  dissolved  oxygen)  is  obtained  as  the  prod- 
uct of  the  average  adjusted  volumetric  mass  trans- 
fer coefficient  value,  the  average  adjusted  satura- 
tion concentration  value  and  the  tank  volume.  A 
procedure  based  on  the  clean  water  test  results  is 
prescribed  for  estimation  of  oxygen  transfer  rates 
in  dirty  water  under  process  conditions.  Various 
components  of  power  consumption  are  defined  and 
methods  for  measurement  of  gas  rate  and  power 
consumption  by  the  oxygenation  device  are  given. 
Energy  efficiency  of  the  oxygenation  device  is 
evaluated  as  the  mass  rate  of  oxygen  transferred 
per  unit  power  consumed.  (See  also  W90-02938) 
(Author's  abstract) 
W90-02956 


OXYGEN  TRANSFER  TESTING  UNDER 
PROCESS  CONDITIONS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

H.  J.  Campbell. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  349-367.  1  fig,  3  tab,  14  ref.  EPA 

Grant  EPA-600/2-83-002. 

Descriptors:  'Monitoring,  'Wastewater  treatment, 
•Aeration,  *Activated  sludge  process,  'Aerators, 
•Testing  procedures,  Evaluation,  Oxygen  transfer, 
Tracers,  Wastewater  facilities. 

Aeration  testing  with  respiring  activated  sludge 
systems  is  not  easily  carried  out  and  is  not  recom- 


mended over  clean  water  aeration  testing  for  veri- 
fying aeration  performance  specifications.  Howev- 
er, with  careful  data  collection  and  evaluation,  it  is 
possible  to  obtain  reasonably  valid  results  under 
process  conditions.  After  review  of  current  testing 
experience  and  the  inherent  errors  of  each  test,  the 
following  conclusions  are  appropriate:  Batch  en- 
dogenous testing  procedures  are  more  accurate 
than  continuous  testing  techniques  for  estimating 
field  transfer  rates  of  various  aeration  equipment. 
The  main  limitation  of  continuous  testing  is  the 
inability  to  measure  the  biological  oxygen  uptake 
rate  accurately.  For  many  applications,  specifically 
for  surface  aeration  installations,  the  dissolved 
oxygen  concentration  may  vary  spatially  within 
the  tank  at  a  given  time  during  testing  under 
continuous  loading  conditions.  For  surface  aer- 
ation equipment,  steady  state  batch  endogenous 
testing  is  preferable  to  non-steady  state  batch  en- 
dogenous testing.  For  submerged  aeration  equip- 
ment, non-steady  state  batch  endogenous  testing  is 
preferable  to  steady  state  batch  endogenous  test- 
ing. Batch  endogenous  desorption  testing  using 
hydrogen  peroxide  has  been  demonstrated  as  an 
effective  technique  for  measuring  field  oxygen 
transfer  in  surface  and  submerged  aeration  systems. 
The  mass  balance  approach  for  determining  field 
oxygen  transfer  rates  requires  extensive  data  col- 
lection. For  activated  sludge  systems,  the  approach 
appears  to  have  value  in  small,  well-mixed  systems 
but  is  not  as  accurate  as  other  tests  for  most 
systems.  The  off-gas  analysis  method  for  field 
oxygen  transfer  measurement  has  had  limited  ap- 
plication. The  tracer  method  for  field  oxygen 
transfer  determination  remains  relatively  untested. 
Preliminary  findings  using  this  technique  are  en- 
couraging. (See  also  W90-02938)  (Mertz-PTT) 
W90-02957 


AERATOR  PERFORMANCE  EVALUATION-- 
THE  ONTARIO  PERSPECTIVE. 

Ontario  Ministry  of  the   Environment,  Toronto. 

Pollution  Control  Branch. 

S.  A.  Black. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  368-378.  2  append. 

Descriptors:  'Performance  evaluation,  *Aerators, 
•Activated  sludge  process,  *Wastewater  treatment, 
•Wastewater  facilities,  Oxygen  transfer,  Testing 
procedures,  Ontario,  Specifications. 

Aeration  equipment  employed  in  the  activated 
sludge  process  is  usually  the  single  largest  con- 
sumer of  energy  in  a  wastewater  treatment  plant. 
Consequently,  the  selection  of  efficient  aerators  is 
an  essential  aspect  of  treatment  plant  design.  Al- 
though oxygen  transfer  efficiency  is  only  one  of 
several  major  selection  criteria,  it  has  a  foremost 
impact  on  the  long-term  energy  requirements  of 
plant  operations.  Acceptance  and  performance 
testing  procedures  adopted  by  the  Ontario  Minis- 
try of  the  Environment  in  the  specification  and 
selection  of  aeration  equipment  for  activated 
sludge  wastewater  treatment  facilities  in  Ontario 
are  discussed.  Ontario  has  adopted  a  standardized 
approach  including  performance  evaluation  and 
compliance  testing  involving  a  detailed  oxygen 
transfer  test  procedure.  While  some  criticism  may 
be  directed  at  the  conservative  nature  of  the  Minis- 
try of  the  Environment  method,  it  must  be  realized 
that  all  aeration  devices  receiving  Ministry  of  En- 
vironment acceptance  are  evaluated  and  rated  in  a 
similar  manner.  (See  also  W90-02938)  (Mertz-PTT) 
W90-02958 


COMPARISON  OF  DUAL  NONSTEADY 
STATE  AND  STEADY  STATE  TESTING  OF 
FINE  BUBBLE  AERATORS  AT  WHITTIER 
NARROWS  PLANT,  LOS  ANGELES. 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
J.  A.  Mueller. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 
and  Control.  Noyes  Publications,  Park  Ridge,  New 
Jersey.  1986.  p  380-403.  10  fig,  4  tab,  1  ref,  append. 

Descriptors:  *Oxygen  transfer,  'Aerators,  'Testing 
procedures,  'Aeration,  'Wastewater  treatment, 
'Wastewater  facilities,  Performance  evaluation. 


The  dual  non-steady  state  technique  has  been  de- 
veloped to  evaluate  aeration  system  oxygen  trans- 
fer coefficients  and  saturation  values  under  process 
conditions.  The  results  of  applying  the  technique 
to  a  long  narrow  aeration  tank  at  the  Whittier 
Narrows  plant,  Los  Angeles  California  are  present- 
ed. Both  the  dual  nonsteady  state  and  steady  state 
analyses  are  capable  of  measuring  oxygen  transfer 
coefficients  under  process  conditions  in  long 
narrow  aeration  tanks  when  constant  oxygen 
uptake  rates  are  obtained.  For  the  Whittier  Nar- 
rows study,  the  average  non-steady  state  volumet- 
ric transfer  coefficient  results  showed  somewhat 
less  variability  than  the  steady  state  results.  In  the 
dual  non-steady  state  analyses,  a  gas  flow  ratio  of 
2:1  provides  estimates  of  oxygen  uptake  rate  and 
saturation  value  within  +/-12%  of  steady  state 
uptakes  and  saturation  values  estimated  from  clean 
water  data.  This  variability  is  reduced  to  +/-  5% 
at  a  gas  flow  ratio  of  4:1.  For  the  fine  bubble 
diffuser  system  studied  at  Whittier  Narrows,  both 
non-steady  state  and  steady  state  results  showed 
that  oxygen  transfer  efficiencies  decrease  with  in- 
creasing gas  flow  per  diffuser.  (See  also  W90- 
02938)  (Mertz-PTT) 
W90-02959 


NEW  DIRECTIONS  IN  AERATOR  EVALUA- 
TION. 

Tufts  Univ.,  Medford,  MA. 

J.  S.  Hovis,  and  J.  J.  McKeown. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  404-413.  22  ref. 

Descriptors:  'Aerators,  'Wastewater  treatment, 
'Wastewater  facilities,  'Performance  evaluation, 
'Aeration,  Oxygen  transfer,  Tracers,  Testing  pro- 
cedures. 

Aerators  must  operate  within  a  system  composed 
of  tank  dimension  and  particular  mixed  liquor 
characteristics.  There  is  a  need  to  be  able  to  evalu- 
ate the  performance  of  the  entire  system,  and  to  be 
able  to  sort  out  the  cause  of  any  inefficiencies 
which  may  be  found.  Two  approaches  designed  to 
evaluate  total  system  performance  in  terms  of  aera- 
tor performance  involve  testing  respiring  systems. 
The  first  is  the  mass  balance  approach  developed 
to  assist  in  the  evaluation  of  aerated  stabilization 
basins  where  other  tests  are  impractical.  The  ap- 
proach is  inexpensive  and  uses  a  mass  balance  in 
the  oxidation  state  of  the  system  to  arrive  at  mass 
transfer.  The  method  has  been  applied  to  aerated 
stabilization  systems  treating  paper  industry 
wastewater  and  is  most  suitable  for  longer  deten- 
tion time  systems.  The  second  approach  is  the  inert 
gas  tracer  method  which  has  the  capability  to 
determine  the  oxygen  transfer  in  almost  any 
system.  The  method  is  applicable  to  almost  any 
system  but  may  be  expensive  compared  to  other 
methods.  The  gases  used  have  been  radioactive 
krypton,  ethylene  and  propane.  A  method  which 
uses  stable  isotope  krypton  is  currently  under  de- 
velopment. (See  also  W90-02938)  (Mertz-PTT) 
W90-02960 


NEW  DIRECTIONS -OFF  GAS  METHODS. 

Ewing  Engineering  Co.,  Milwaukee,  WI. 

L.  Ewing. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.   1986.  p  414-433.   1  tab,  2  ref,  3  append. 

Descriptors:  'Aerators,  'Testing  procedures, 
'Wastewater  treatment,  'Wastewater  facilities, 
Oxygen  transfer,  Off-gas  method,  Dissolved 
oxygen. 

The  development  of  testing  and  procedures  for 
characterization  of  porous  diffusers,  development 
of  diffuser  specification  requirements  for  improved 
performance  and  economy,  development  of  non- 
process  interruptive  cleaning  procedures  for  ce- 
ramic diffusers,  development  of  equipment  to  pre- 
dict the  rate  of  fouling  and  control  fouling,  and 
development  and  application  of  gas  phase  tech- 
niques to  evaluate  the  efficiency  of  diffused  aer- 
ation equipment  or  the  Off-Gas  approach  are  re- 
viewed. The  off-gas  equipment  appears  to  be  of 
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comparable  or  better  accuracy  and  precision  than 
other  dirty  water  test  methods.  It  is  simple  and  fast 
and  relatively  inexpensive,  with  little  process  dis- 
ruption. The  off-gas  method  in  the  only  one  which 
measures  performance  locally  in  a  tank.  It  can  be 
used  in  basins  with  dissolved  oxygen  levels  of  < 
0.5  mg/L.  The  off-gas  method  can  yield  useful 
data  to  determine  alpha  and  its  variability  through- 
out the  basin  under  typical  operating  conditions 
(See  also  W90-02938)  (Mertz-PTT) 
W90-02961 


FUNDAMENTAL  RESEARCH  IN  BIOLOGI- 
CAL WASTEWATER  SYSTEMS  FOR  AD- 
VANCED DESIGN  OF  MECHANICAL  AERA- 
TORS. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

F.  Nestmann. 

IN:  Aeration  Systems:  Design,  Testing,  Operation 

and  Control.  Noyes  Publications,  Park  Ridge,  New 

Jersey.  1986.  p  434-440.  4  fig,  2  ref. 

Descriptors:  *Model  studies,  'Aerators,  'Aeration, 
•Wastewater  treatment,  'Wastewater  facilities, 
Performance  evaluation,  Turbulent  flow,  Dis- 
solved oxygen,  Oxygen  transfer,  Oxidation  proc- 
ess. 

At  the  Institute  of  Hydromechanics  an  extensive 
hydraulic  model-system  was  built  for  a  systematic 
research  effort  on  mechanical  aeration  systems 
sponsored  by  the  German  Ministry  of  Science  and 
Technology.  The  complexity  of  the  flow  and  mass 
transfer  process  in  multiphase  systems  demanded 
comprehensive  instrumentation.  Equipment  was 
chosen  to  measure  the  following  quantities 
common  to  aeration  systems:  the  spatial  velocity 
field  and  the  turbulence  distribution,  the  power 
input,  the  characteristics  of  the  mixing  time,  the 
local  percentage  of  dissolved  oxygen  during  the 
unsteady  experiment,  the  local  bubble  size  distribu- 
tion together  with  the  local  gaseous  air-content, 
and  the  rpm  of  the  1  kW  motor.  Analysis  of  the 
complete  aeration  process  showed  that  kinetic 
energy  was  necessary  to  induce  convective  mass 
transfer.  This  energy  input  created  a  three-dimen- 
sional fully  turbulent  flow  field  in  the  whole  basin. 
In  order  for  the  flow  to  remain  fully  turbulent  it 
was  necessary  to  overcome  the  viscous  damping 
by  sufficient  Reynolds'stresses.  Production  of  tur- 
bulence was  supported  by  continuous  power  input 
into  the  system.  Otherwise,  the  turbulence  level 
subsided  due  to  convection,  diffusion  and  dissipa- 
tion. To  optimize  an  aerator  system,  detailed  re- 
search of  the  flow  field  is  necessary  because  the 
turbulent  flow  structure  is  the  basis  for  the  mass 
transfer.  (See  also  W90-02938)  (Mertz-PTT) 
W90-02962 


HYDRODYNAMICS  AND  WATER  QUALITY 
MODELING  OF  A  WET  DETENTION  POND. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

D.  E.  Benelmouffok,  and  S.  L.  Yu. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  295-300,  2  fig,  1  tab  4 
ref. 

Descriptors:  'Water  quality,  'Monitoring,  'Mathe- 
matical models,  'Hydrodynamics,  'Virginia,  *Hy- 
drologic  models,  'Detention  reservoirs,  'Model 
studies,  'Storm  runoff,  'Solute  transport,  Path  of 
pollutants,  Nutrients,  Nitrogen  compounds,  Phos- 
phorus compounds,  Heavy  metals,  Shallow  water, 
Mathematical  equations,  Advection,  Dispersion. 

A  vertically-averaged,  two-dimensional  hydrody- 
namic  model  was  developed  to  simulate  the  flow 
and  pollutant  transport  in  small-scale  basins  and  to 
assess  the  pollutant  removal  performance  of  an 
urban  wet  detention  pond  located  in  Charlottes- 
ville, Virginia.  The  study  site  was  a  pond  with  two 
inflows  a  SI  and  FS2)  and  an  outflow  (FS3). 
Three   complete   storm   events   were   sampled   at 


these  locations  for  the  following  pollutants:  nitrate, 
orthophosphate,  ammonia,  total  Kjeldahl  nitrogen! 
total  phosphorus,  lead,  zinc,  and  total  suspended 
solids.  Using  the  quantity  and  quality  field  data 
from  FS I  and  FS2  as  model  inputs,  an  attempt  was 
made  to  generate  outflow  hydrographs  and  pollu- 
tographs  for  the  FS3  outflow.  The  differential 
equation  were  solved  numerically  on  a  space-stag- 
gered grid  using  a  two-level  time  alternating  direc- 
tion implicit  (ADI)  integration  scheme.  A  much 
better  agreement  was  obtained  between  the  com- 
puted and  observed  values  for  nitrate,  ammonia, 
and  orthophosphate  than  for  the  other  constitu- 
ents. Deviations  from  observed  values  were  higher 
for  total  suspended  solids,  total  phosphate,  and 
total  Kjeldahl  nitrogen.  The  present  results  show 
that  a  model  based  on  the  shallow  water  equations 
and  a  two-dimensional  advection-dispersion  equa- 
tion can  be  applied  to  analyze  flow  and  pollutant 
transport  in  a  small  basin.  (See  also  W90-02980) 
(Rochester-PTT) 
W90-03022 


ADVANTAGE  OF  HIGH-ORDER  BASIS  FUNC- 
TIONS FOR  MODELING  MULTICOMPON- 
ENT  SORPTION  KINETICS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
J.  A.  Pedit,  and  C.  T.  Miller. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988  p 
293-298,  4  fig,  5  ref.  NSF  Grant  ECE-8503903. 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Sorp- 
tion, 'Finite  element  method,  'Mathematical 
models,  'Solute  transport,  Diffusion,  Galerkin 
Method,  Numerical  analysis,  Comparison  studies, 
Algorithms. 

The  modeling  of  sorption  of  competing  solutes  on 
solids  in  a  completely-mixed  batch  reactor  was 
studied.  A  dual-resistance  model  is  used  in  which 
the  rate  of  sorption  is  described  as  a  series  of  mass- 
transfer  steps:  molecular  diffusion  through  a  hy- 
drodynamic  boundary  layer  surrounding  a  solid 
particle;  and  diffusion  within  the  particle  itself. 
The  ideal  adsorbed  solution  theory  is  used  to  pre- 
dict multicomponent  competitive  interactions 
among  the  solutes.  The  Galerkin  finite  element 
method  is  used  to  solve  the  spatial  derivative  de- 
scribing diffusion  is  a  spherical  geometry.  A 
system  of  ordinary  differential  equations  result  that 
are  integrated  using  Gear's  algorithm.  The  result- 
ing solutions  are  compared  to  an  analytical  solu- 
tion in  the  limiting  case  where  mass  transfer  resist- 
ance through  the  boundary  layer  is  negligible.  The 
main  emphasis  was  the  investigation  of  the  effect 
of  using  high-order  Lagrange  polynomials  as  basis 
functions.  Various  order  basis  functions  ranging 
from  first  to  twelfth  order  are  investigated  and  the 
clear  advantage  of  high-order  schemes  is  demon- 
strated. (See  also  W90-03036)  (Author's  abstract) 
W90-03078 


SOFTWARE  PACKAGE  FOR  THE  COMPUTER 
AIDED  DESIGN  OF  SEWER  SYSTEMS. 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

W.  Bauwens. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
439-444,  4  ref. 

Descriptors:  'Model  studies,  'Urban  hydrology, 
'Computer  programs,  'Computer-aided  design, 
•Sewer  systems,  Design,  Graphics,  Rational 
method,  Time-area  method,  Rainfall-runoff  rela- 
tionships, Mathematical  models. 

A  software  package  is  described  for  the  computer- 
aided  design  of  open  sewer  networks  according  to 
the  rational  method,  the  time-area  method,  and  a 
rainfall-runoff  model.  Preprocessing  and  postpro- 
cessing are  performed  under  the  Graphic  Environ- 
ment Manager  (GEM)  operating  environment.  It  is 
coupled  to  the  generalized  CAD  package 
ARKEY.  The  software  runs  on  the  Atari  ST  and  is 
being   adapted    for   use   on    IBM    PC-compatible 


microcomputers.  The  package  permits  the  compar- 
ison  of  sewer  design   as  calculated   by  different 
commonly     used     techniques.     (See     also     W90- 
03036)(Rochester-PTT) 
W90-03100 


TREATMENT      OF      HAZARDOUS      WASTE 
LEACHATE:  UNIT  OPERATIONS  AND  COSTS. 

PEI  Associates,  Inc.,  Cincinnati,  OH. 

For   primary   bibliographic   entry   see   Field    5G 

W90-03194 


TREATMENT  TECHNOLOGIES  FOR  SOL- 
VENT CONTAINING  WASTES. 

Alliance  Technologies  Corp.,  Bedford,  MA. 

M.  Breton,  P.  Frillici,  S.  Palmer,  C.  Spears,  and  M. 

Arien  ti. 

Pollution   Technology   Review   No.    149.    Noyes 

Data  Corporation,  Park  Ridge,  New  Jersey.  1988. 

753p. 

Descriptors:  'Waste  disposal,  'Waste  recovery, 
•Sanitary  engineering,  'Wastewater  treatment! 
'Solvents,  Incineration,  Biological  treatment,  Acti- 
vated carbon,  Adsorption,  Water  reuse,  Organic 
solvents,  Waste  treatment. 

Management  options  for  solvent  containing  wastes 
include  the  treatment  and  disposal  of  waste  streams 
as  well  as  waste  minimization  procedures  such  as 
source  reduction,  reuse,  and  recycling.  Emphasis  is 
placed  on  proven  technologies  such  as  inciner- 
ation, use  as  fuel,  distillation,  steam  stripping,  bio- 
logical treatment,  and  activated  carbon  adsorption; 
however,  a  full  range  of  waste  minimization  proc- 
esses and  treatment/recovery  technologies  which 
can  be  used  to  manage  solvent  wastes  is  covered  in 
the  book.  Potentially  viable  technologies  are  de- 
scribed in  terms  of  performance  in  removal  of 
regulated  constituents,  associated  process  residuals 
and  emissions,  and  restrictive  waste  characteristics 
which  affect  the  ability  of  a  given  technique  to 
effectively  treat  the  wastes  under  consideration. 
Approaches  to  the  selection  of  treatment/recovery 
options  are  reviewed,  and  pertinent  properties  of 
organic  solvents  which  impact  treatment  technolo- 
gy/waste interactions  are  provided.  (Lantz-PTT) 
W90-03195 


VOLATILIZATION  TECHNOLOGIES  FOR  RE- 
MOVING ORGANICS  FROM  WATER. 

IT  Corp.,  Knoxville,  TN. 

J.  L.  Fleming. 

Pollution   Technology   Review   No.    164.   Noyes 

Data  Corporation,  Park  Ridge,  New  Jersey.  1989 

120p. 

Descriptors:  'Wastewater  treatment,  'Volatiliza- 
tion, 'Organic  compounds,  Performance  evalua- 
tion, Surface  sprayers,  Aeration,  Bubble  columns, 
Cooling  towers,  Evaporation,  Spray  columns,  Air 
stripping. 

This  guide  was  written  to  aid  in  determining 
whether  a  particular  volatilization  technology  can 
successfully  remove  organic  contaminants  from 
water.  It  describes  the  performance  evaluation  of 
common  volatilization  technologies  and  provides 
an  approach  for  selecting  the  appropriate  technolo- 
gy for  a  given  situation.  Data  necessary  for  the 
evaluation  are  described  and,  whenever  possible, 
background  data  are  given  for  selected  hazardous 
organics.  The  volatilization  technologies  assessed 
include:  surface  sprayers,  surface  aerators,  bubble 
columns,  cooling  towerrs,  steam  strippers,  unaided 
evaporation  from  an  impoundment,  spray  columns, 
and  packed  air-stripping  columns.  The  guide  en- 
ables users  to  assess  performance  and  cost  under  a 
variety  of  operating  conditions  (e.g.,  temperature, 
influent  concentration,  allowable  liquid  and  gas 
effluent  concentration,  and  flow  rates)  for  repre- 
sentative equipment  designs  that  could  be  trans- 
ported on  a  trailer.  The  designs  are  used  as  a  basis 
to  calculate  representative  contaminant  removal 
efficiency,  treatment  rates,  air  emissions,  and  treat- 
ment costs  of  each  technology.  Qualitative  guid- 
ance is  provided  on  other  factors  that  should  be 
considered  during  site-specific  assessment  of  the 
technical  and  economic  feasibility  of  volatilization 
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Waste  Treatment  Processes — Group  5D 


technologies.  Offgas  treatment  is  not  described.  An 
example   problem   is   solved    to   demonstrate   the 
methodology.  (Lantz-PTT) 
W90-03201 


TOXICITY  AND  ANAEROBIC  BIODEGRADA- 
BILITY  OF  SUBSTITUTED  PHENOLS  UNDER 
METHANOGENIC  CONDITIONS. 

New   York  Univ.  Medical   Center,  NY.   Inst,  of 

Environmental  Medicine. 

O.  A.  O'Connor,  and  L.  Y.  Young. 

Environment        Toxicology        and        Chemistry 

ETOCDK,  Vol.  8,  No.  10,  p  853-862,  1989.  4  fig,  2 

tab,  25  ref.   DOE  Contract  DE-AC0284CE  and 

NSFCES  8605143. 

Descriptors:  'Methanogenesis,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
•Biodegradation,  'Sludge  digestion,  'Anaerobic 
conditions,  'Phenols,  'Toxicity,  Methanol,  Organ- 
ic compounds,  Municipal  wastes,  Mineralization, 
Bioassay. 

Anaerobic  biodegradation  processes  have  several 
advantages  over  aerobic  systems,  among  them  a 
greater  degree  of  waste  stabilization,  reduction  in 
volatile  solids,  and  the  production  of  methane 
(CH4),  a  clean-burning  fuel  that  results  from  the 
anaerobic  mineralization  of  cabonaceous  matter. 
Phenol  is  the  basic  structural  unit  for  a  variety  of 
synthetic  organic  compounds  and  is  a  transforma- 
tion product  of  pesticide  dissimilation.  Many  phe- 
nolic derivatives  pose  very  serious  health  hazards 
to  humans.  Phenol,  2-chlorophenol,  2,4-dimethyl- 
phenol,  2-nitrophenol,  4-nitrophenol,  2,4-dinitro- 
phenol,  3-methy-4-chlorophenol  (4-chloro-m- 
cresol)  and  2-methyl-4,6-dinitrophenol  (4,6-dinitro- 
o-cresol)  were  evaluated  for  their  anaerobic  biode- 
gradability  and  toxicity  to  methanogenesis  using 
two  anaerobic  bioassays,  the  biochemical  methane 
potential  (BMP)  and  the  anaerobic  toxicity  assay 
(ATA).  The  BMP  and  ATA  were  used  to  evaluate 
the  stoichiometric  conversion  of  added  substrate 
carbon  to  C02  and  CH4.  Each  substrate  was  the 
only  added  carbon  source  (20-200  mg/L)  prepared 
in  prereduced  defined  medium  using  a  10%  (v/v) 
inoculum  of  municipal  digester  sludge.  AH  concen- 
trations of  phenol  and  low  concentrations  (20  mg/ 
L)  of  2-chlorophenol,  2-nitrophenol,  4-nitrophenol 
and  2,4-dinitrophenol  were  completely  mineral- 
ized. Higher  concentrations  of  these  same  sub- 
strates (100  mg/L)  and  all  concentrations  of  di- 
methylphenol,  3-methyl-4-chlorophenol  and  2- 
methyl-4,6-dinitrophenol  were  observed  to  under- 
go no  significant  mineralization  of  added  substrate 
and  inhibited  methanogenesis  to  varying  degrees. 
Significant  biotransformation  of  the  mono-substi- 
tuted nitrophenols  occurred,  resulting  in  the  pro- 
duction of  the  corresponding  aminophenols.  Accli- 
mation for  most  compounds  took  several  days  to 
weeks  before  methane  could  be  detected  in  the 
substrate-amended  cultures.  Generally,  the  greater 
the  substitution  of  the  phenolic  ring,  the  greater 
were  the  recalcitrance  and  toxicity  of  the  substrate. 
The  fate  of  these  compounds  can  be  significantly 
influenced  by  both  their  concentration  and  their 
residence  time  in  anoxic  environments.  (Author's 
abstract) 
W90-03203 


INVESTIGATIONS  ON  THE  EQUIVALENCE 
OF  ANALYTICAL  PROCEDURES:  DETERMI- 
NATION OF  CHLORIDE  BY  FLOW  INJEC- 
TION ANALYSIS  AND  DIN-METHOD  IN 
WATER  ANALYSIS  (UNTERSUCHUNGEN 
ZUR  GLEICHWERTIGKEET  VON  ANALYSEN- 
VERFAHREN:  FLIESSINJEKTIONSANALYSE 
UND  DIN-VERFAHREN  BEI  DER  CHLORID- 
BESTEvTMUNG  IN  DER  WASSERANALYTIK). 
Institut  fuer  Anorganische  und  Analytische 
Chemie,  Technische  Universitaet  Berlin,  Strasse 
des  17,  juni  135,  D-1000  Berlin  12. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03268 


ACCUMULATION  AND  THE  EFFECT  OF 
HEAVY  METALS  ON  THE  WATER  FERN 
AZOLLA  FILICULOIDES. 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  Agri- 
cultural Botany. 


M.  Sela,  J.  Garty,  and  E.  Tel-Or. 

New  Phytologist  NEPHAV,  Vol.  112,  No.  1,  p  7- 

12,  May  1989.  4  fig,  4  tab,  24  ref. 

Descriptors:  'Heavy  metals,  'Bioaccumulation, 
•Wastewater  treatment,  'Aquatic  plants,  'Detoxi- 
fication, Industrial  wastewater,  Cadmium,  Chromi- 
um, Fate  of  pollutants,  Copper,  Nickel,  Zinc, 
Chemical  analysis,  Enzymes. 

The  majority  of  methods  used  to  remove  heavy 
metal  ions  from  aqueous  media  are  chemical.  How- 
ever increasing  interest  in  such  pollutants  has  led 
to  investigations  of  other  options,  such  as  the 
uptake  and  binding  of  heavy  metals  by  plants. 
Azolla  filiculoides  Lamarck  grown  for  3-7  days  in 
nutrient  media  containing  8-15  ppm  of  different 
heavy  metals  was  found  to  contain  about  10,000 
ppm  cadmium,  1990  ppm  chromium,  9000  ppm 
copper,  9000  ppm  nickel  and  6500  ppm  zinc.  The 
content  of  heavy  metal  in  the  roots  was  two-fold 
to  five-fold  higher  than  in  the  shoots,  and  98%  of 
the  heavy  metals  were  bound  to  the  insoluble 
fraction  of  the  Azolla.  The  content  of  heavy  metals 
in  dead  dried  Azolla  was  3-7  times  higher  than  in 
living  plants.  Zinc  and  cadmium  were  more  readily 
transferred  from  the  roots  to  the  shoots  than 
nickel,  copper  and  chromium.  Growth  in  the  pres- 
ence of  the  heavy  metals  resulted  in  severe  leakage 
of  K(  +  ),  Mg(2  +  ),  and  Na(  +  )  ions  from  the  roots 
with  less  leakage  of  Ca(2+).  The  effect  of  heavy 
metals  on  the  loss  of  K(+),  Mg(2  +  ),  and  Na(  +  ) 
from  the  shoots  was  more  limited.  Nitrogenase 
activity  was  almost  completely  inhibited  by  cadmi- 
um, nickel  and  zinc,  while  copper  and  chromium 
had  less  effect.  Azolla  may  prove  useful  in  the 
detoxification  of  industrial  effluents.  (Author's  ab- 
stract) 
W90-03343 


EFFECT  OF  FLUORIDE  ON  THE  SETTLE- 
ABILITY  OF  BIOMASS  FROM  AN  ACTIVAT- 
ED SLUDGE  PLANT  TREATING  PETRO- 
CHEMICAL EFFLUENT. 

Indian  Petrochemicals  Corp.  Ltd.,  Baroda  (India). 
M.  Singh,  and  D.  Kar. 

Journal  of  Fermentation  and  Bioengineering 
JFBIEX,  Vol.  67  No.  5,  p  366-368,  May  1989.  2 
fig,  2  tab,  10  ref. 

Descriptors:  'Activated  sludge,  'Fluorides, 
'Wastewater  treatment,  'Oil  wastes,  Settling  ve- 
locity, Effluents,  Water  pollution  treatment,  Toxic- 
ity, Bulking  sludge. 

In  the  petrochemical  industry,  both  linear  alkyl 
benzene  plants  using  hydrogen  fluoride  and  petro- 
leum resin  plants  using  boron  trifluoride  are  capa- 
ble of  causing  pollution  of  water  by  fluorides. 
Bench  scale  activated  sludge  treatment  studies 
were  planned  to  assess  the  effect  of  fluoride,  added 
as  a  pulse  or  in  a  continuous  manner  (50  or  100 
mg/L).  Growth  and  chemical  oxygen  demand 
(COD)  were  not  significantly  affected.  Sludge  set- 
tleability  did  not  change  much  during  pulse  feed- 
ing, but  continuous  addition  resulted  in  poor  set- 
tling. With  continuous  addition,  both  the  settled 
sludge  volume  after  30  min  and  the  sludge  volume 
index  showed  100  to  200%  increases.  Settling  char- 
acteristics such  as  high  sludge  volume  index  and  a 
clear  supernatant,  point  to  sludge  bulking  as  the 
possible  cause  of  poor  settling.  (Author's  abstract) 
W90-03446 


ENRICHMENT  OF  ACETATE-,  PROPIONATE- 
,  AND  BUTYRATE-DEGRADING  CO-CUL- 
TURES FROM  THE  BIOFILM  OF  AN  ANAER- 
OBIC FLUIDIZED  BED  REACTOR. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 

biologie. 

R.  Wollersheim,  A.  Selz,  B.  Heppner,  and  H. 

Diekmann. 

Applied       Microbiology       and       Biotechnology 

AMBIDG,  Vol.  31,  No.  4,  p  425-429,  September 

1989.  1  fig,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Biodegrada- 
tion, 'Biofilms,  'Anaerobic  digestion,  Fluidized 
bed  process,  Bacteria,  Acetates,  Propionates,  Bu- 
tyrates. 


Scanning  electron  microphotographs  from  the  bio- 
films of  a  pilot  scale  anaerobic  fluidized-bed  reac- 
tor fed  with  acetate,  propionate,  and  butyrate  as 
carbon  sources  showed  a  predominance  of  filamen- 
tous organisms  resembling  Methanothrix  sp.  which 
could  be  isolated  as  an  almost  pure  culture  as  well 
as  a  Methanosarcina  strain.  Three  syntrophic  cul- 
tures, enriched  in  the  medium  of  Boone  and  Xun, 
contained  four  or  five  microscopically  distinguish- 
able microorganisms,  among  them  Methanospiril- 
lum  sp.,  Methanothrix  sp.,  Methanosarcina  sp,  and 
rods  of  acetogenic  bacteria  degrading  propionate 
or  butyrate  effectively.  (Author's  abstract) 
W90-03457 


PH  DEPENDENCE  AND  EFFECTS  OF  THE 
OXIDATIVE  PRODUCTS  OF  SOME  AROMAT- 
IC COMPOUNDS  IN  OZONATION  UNDER  UV 
IRRADIATION. 

East  China  Inst,  of  Chemical  Technology,  Shang- 
hai. Dept.  of  Environmental  Engineering. 
S.-C.  Xu,  H.-D.  Zhou,  Y.  Wei,  and  J.  Lu. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol. 
11,  No.  3,  p  281-296,  1989.   17  fig,  1  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastes,  'Ozonation,  'Oxidation,  'Ultraviolet  radi- 
ation, 'Aromatic  compounds,  Hydrogen  ion  con- 
centration, Nitrotoluene,  Methylaniline. 

Aromatic  compounds  (o-nitrotoluene,  p-nitrotolu- 
ene-2-sulfonic  acid,  and  p-methylaniline-3-sulfonic 
acid),  were  ozonized  under  UV  irradiation  sepa- 
rately, and  the  oxidative  efficiencies  of  these  reac- 
tions were  studied.  The  pH  value  is  an  important 
function  in  UV -ozonation  of  many  refractory  or- 
ganic substances.  In  order  to  ensure  continued 
oxidation,  it  is  advantageous  to  choose  a  proper 
pH  value  so  as  to  fit  the  requirements  of  the  chain 
reaction  and  also  diminish  the  amount  of  HO  scav- 
engers such  as  C03(2-)  and  HC03(-)  in  oxidation 
products.  Removal  of  carbon  dioxide  could  be 
effected  by  acidification  of  the  reaction  mixture.  In 
order  to  decrease  the  inhibiting  effect  of  the  oxida- 
tion products,  it  is  advisable  to  vary  the  pH  value 
at  different  stages  of  UV  ozonation,  usually  the 
basic  range  at  the  initial  stage  and  the  acid  range  at 
the  later  stage  is  advisable.  (Author's  abstract) 
W90-03495 


REDUCTIVE  DEHALOGENATION  AND 
BIOOXIDATION  OF  CHLORINATED  ETH- 
ANES AND  METHANES  BY  ACETOCLASTIC 
METHANOGENS. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 
S.  A.  Boyd. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 109430/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1989).  43p,  12  fig,  11  tab,  52 
ref.  USGS  Contract  1 4-08-000 1-G 1290. 

Descriptors:  'Chlorinated  hydrocarbons,  •Dech- 
lorination, *Biotransformation,  *Methane  bacteria, 
•Wastewater  treatment,  Water  treatment,  Methan- 
osarcina, Haloaliphatic  compounds,  Biodegrada- 
tion, Anaerobic  environment. 

The  ability  of  pure  cultures  of  Methanosarcina  to 
dechlorinate  tetrachloroethane  (PCE),  tetrachloro- 
methane  (CT)  and  bromoform  (BF)  was  estab- 
lished. The  dechlorinating  bacterium  DCB-1  was 
also  shown  to  dechlorinate  PCE.  The  methano- 
genic  bacteria  dechlorinate  by  a  mechanism  that  is 
tightly  linked  to  the  process  of  methanogenesis. 
Over  a  wide  range  of  primary  substrate  concentra- 
tions (methanol)  the  CH4-normalized  rate  of  dech- 
lorination remained  constant.  This  rate  was  much 
greater  (10X)  for  CF  as  compared  to  PCE,  thus 
showing  the  dechlorination  of  chloromethanes  to 
be  more  facile  than  chloroethenes.  The  metabolism 
of  14C-CF  by  Methanosarcina  did  not  produce 
14CH4  but  14C02  was  detected  showing  that 
biooxidation  was  also  occurring.  These  results 
imply  that  the  activity  of  acetoclastic  methanogens 
may  be  ecologically  significant  in  anaerobic  habi- 
tats contaminated  with  haloaliphatic  compounds. 
The  combined  activities  of  dechlorination,  with 
halaliphatic  compounds.  The  combined  activities 
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of  dechlorination,   methanogens  and  methylotro- 
phic  bacteria  may  be  useful  in  the  bioremediation 
of  water  and  aquifer  materials  contaminated  with 
chlorinated  solvents.  (USGS) 
W9O-03554 


MANAGEMENT  OF  SLUDGE  FROM  PUERTO 
RICO'S  REGIONAL  INDUSTRIAL 

WASTEWATER  TREATMENT  PLANT:  PHASE 
2  -  DEWATERING. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-03558 


CHEMICAL  MODELING  OF  A  DAIRY 
WASTE/WATER  MANAGEMENT,  POLLU- 
TION CONTROL  SYSTEM  FOR  FARM  MAN- 
AGEMENT IN  PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-03559 


EFFECT  OF  TREATED  RUM  DISTILLERY  EF- 
FLUENTS ON  THE  DISTRIBUTION  AND  SUR- 
VIVAL OF  POTENTIAL  BACTERIAL  PATHO- 
GENS. 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-03560 


PLANNING  MODEL  FOR  THE  CONTROL 
AND  TREATMENT  OF  STORMWATER 
RUNOFF  THROUGH  DETENTION  STORAGE. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

R.  I.  Segarra,  and  G.  V.  Loganthan. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-107038/ 
AS,  price  codes:  A12  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  1989. 
287p,  45  fig,  19  tab,  74  ref,  append.  USGS  Con- 
tract 14-08-0001-G1041,  USGS  Project  G-1041-03. 

Descriptors:  'Storage  reservoirs,  'Storm  runoff, 
'Runoff  forecasting,  *Runoff  rates,  *Controlled 
storage,  'Wastewater  treatment,  Storm  water, 
Model  studies,  Planning,  Water  pollution  control, 
Pumped  storage,  Storage  equation,  Detention  res- 
ervoirs, Detention  time. 

A  statistical  model  has  been  developed  to  study  the 
long-term  behavior  of  a  stormwater  detention  unit. 
This  unit  stores  a  portion  of  the  incoming  runoff, 
corresponding  to  the  empty  space  available  in  the 
unit,  from  which  runoff  is  pumped  to  a  treatment 
plant.  The  objective  is  to  avoid,  as  much  as  possi- 
ble, the  discharge  of  untreated  runoff  to  receiving 
bodies  of  water.  The  model  was  developed  by 
considering  the  arrival  of  independent  runoff 
events  at  the  urban  catchment.  The  process  varia- 
bles of  event  depth,  duration,  and  interevent  time 
were  treated  as  independent,  identically  distributed 
random  variables.  A  storage  equation  was  formu- 
lated from  which  the  probability  of  detention  unit 
overflow  was  obtained.  With  this  distribution  it 
was  possible  to  define  the  trap  efficiency  of  the 
unit  in  terms  of  the  long-term  fraction  of  the  runoff 
volume  trapped  by  the  storage  unit.  The  trap  effi- 
ciency expressions  define  storage/treatment  iso- 
quants,  which  represent  the  combinations  of  stor- 
age capacity,  treatment  rate,  and  the  sewer  system 
runoff  trapping  capacity,  which  provide  a  fixed 
level  of  runoff  control.  A  pollutant  load  model  was 
also  formulated,  based  on  a  first-order  washoff 
model.  This  model  was  used  to  define  pollutant 
control  isoquants.  Optimal  values  of  the  required 
storage  capacity  and  treatment  rate  were  obtained 
by  treating  the  isoquants  as  production  functions. 
Applying  the  results  of  production  function 
theory,  a  cost  minimization  problem  was  solved  for 
the  value  of  the  storage  capacity  and  treatment 
rate,  for  prescribed  runoff  and  pollutant  trap  effi- 
ciency levels  The  results  obtained  with  the  statisti- 
cal model  compared  well  with  results  obtained 
from  major  simulation  models  The  statistical  ap- 
proach offers  an  advantage  in  that  no  simulation  is 


required  to  obtain  the  isoquants,  as  the  expressions 
are  analytical,  thus  greatly  simplifying  the  optimi- 
zation process.  Also,  the  evaluation  of  the  storage 
unit  pollutant  trap  efficiency  can  be  easily  evaluat- 
ed for  any  type  of  pollutant  whose  washoff  rate  is 
unknown.  (Segarra-Puerto  Rico  WRRI) 
W90-03561 


5E.  Ultimate  Disposal  Of  Wastes 


EXPERIENCES  WITH  WASTEWATER-CUL- 
TURED  DAPHNIA  IN  THE  START-FEEDING 
OF  RAINBOW  TROUT  (SALMO  GAIRDNERI). 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

G.  Dave. 

Aquaculture  AQCLAL,  Vol.  79,  No.  1-4   p  337- 

343,  July  1989.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Wastewater  disposal,  *Fish  farming, 
•Wastewater,  *Trout,  *Daphnia,  Wastewater  utili- 
zation, Domestic  wastes,  Zooplankton. 

Daphnia  magna  was  cultured  from  February  to 
May  1986  in  three  1.2  cu  m  tanks  each  supplied 
with  domestic  sewage  from  a  small  plant  using 
activated  sludge.  The  density  of  Daphnia  increased 
from  30  daphnids/L  (biomass  from  1.4  to  190  mg/ 
L  as  dry  weight).  At  the  end  of  March,  90  rainbow 
trout  (Salmo  gairdneri)  larvae  (1.15  grams)  were 
stocked  in  net  pens  within  the  Daphnia  tanks. 
After  56  days,  when  the  experiment  was  terminat- 
ed, their  survival  was  95%  and  the  average  growth 
rate  was  4%/day.  The  tank  volume  required  for 
continuous  production  of  Daphnia  for  larval  feed- 
ing was  estimated  to  be  about  1  cu  m  for  1000  first- 
feeding  rainbow  trout  larvae  (1  L  of  Daphnia 
culture/larva).  For  species  with  smaller  larvae,  the 
volume  of  Daphnia  culture  can  be  reduced  accord- 
ingly. (Author's  abstract) 
W90-02653 


APPLICATION  OF  AN  INVERSE  APPROACH 
TO  A  CANADIAN  RADIOACTIVE  WASTE  DIS- 
POSAL SITE. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02659 


INFLUENCE  OF  PH  ON  CADMIUM  AND 
ZINC  CONCENTRATIONS  OF  CUCUMBER 
GROWN  IN  SEWAGE  SLUDGE. 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02741 


MARINE  OUTFALL  DESIGN-COMPUTER 
MODELS  FOR  INITIAL  DILUTION  IN  A  CUR- 
RENT. 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02808 


WASTEWATER  SLUDGE  DISPOSAL. 

T.  M.  Radtke,  and  G.  L.  Gist. 

Journal  of  Environmental  Health  JEVHAH,  Vol 

52,  No.  2,  p  102-105,  Sep/Oct  1989.  1  fig,  5  tab,  37 

ref. 

Descriptors:  *Sludge  disposal,  'Pathogenic  bacte- 
ria, 'Antibiotics,  Resistance,  Plasmid  transfer, 
Land  disposal,  Klebsiella,  Enterobacter. 

Bacteria  isolated  from  sludge  samples  taken  from  a 
wastewater  treatment  plant  in  upper  east  Tennes- 
see were  tested  for  antibiotic  resistance  and  R- 
plasmid  transfer.  Of  the  84  isolated,  61.9%  were 
resistant  to  at  least  one  of  the  1 1  antibiotics  tested, 
while  46.4%  were  resistant  to  two  or  more  antibi- 
otics. The  ability  to  transfer  resistance  varied  from 
50%  (Klebsiella  sp.)  to  72.2%  (Enterobacter  sp.). 
These  results  indicate  that  more  study  of  antibiotic 
resistant  bacteria  in  wastewater  treatment  sludge 
should  be  considered  before  sludge  is  disposed  of 
on  land.  (Author's  abstract) 


W90-02820 

EFFECT  OF  SEWAGE-SLUDGE  ON  THF 
HEAVY  METAL  CONTENT  OF  SOILS  AM; 
PLANT  TISSUE. 

Nova  Scotia  Agricultural  Coll.,  Truro.  Dept.  of 
Chemistry-Soils. 

K.  S.  MacLean,  A.  R.  Robinson,  and  H.  M 
MacConnell. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  11,  p  1303-1316,  Nov 
1987.  6  tab,  34  ref. 

Descriptors:  'Sludge  utilization,  'Soil  amend- 
ments, 'Sludge  disposal,  'Sludge  solids,  'Soil  anal- 
ysis, 'Heavy  metals,  'Legumes,  'Grasses,  Plant 
tissues,  Cadmium,  Chromium,  Copper,  Lead,  Mer- 
cury, Nickel,  Zinc. 

One  of  the  hazards  of  sludge  application  to  agricul- 
tural land  is  the  accumulation  of  heavy  metals  in 
crops  grown  on  these  fields.  Domestic  sewage 
sludge  applied  to  farm  fields  at  a  rate  of  44.9  kg/ha 
in  a  mixture  with  lime  and  sawdust  increased  the 
soil  levels  of  cadmium,  chromium,  copper,  lead, 
mercury,  nickel  and  zinc.  The  average  levels  in 
sludge  treated  soil  were:  0.11,  0.56,  3.59,  2.72, 
0.068,  1.49  and  2.57  ppm,  respectively.  The  in- 
creases were  small  and  the  overall  loading  factors 
were  well  below  recommended  maximums.  The 
uptake  of  these  heavy  metals  by  g'ass  and  legume 
plants  was  variable  with  cadmium,  copper  and  zinc 
levels  being  higher  in  those  plants  growing  in  the 
sludge  treated  soils,  but  only  copper  was  signifi- 
cantly higher.  The  heavy  metal  contents  found 
were  all  within  the  levels  normally  found  in  grass 
and  legume  plants.  The  higher  mean  concentration 
in  plants  growing  on  the  sludge  treated  soils  were 
cadmium  0.495;  chromium  1.22;  copper  12.3;  lead 
1.54;  mercury  0.022;  nickel  4.08  and  zinc  28.4  ppm. 
Sewage  sludge  applications  in  this  experiment  had 
a  minimal  influence  on  the  heavy  metal  content  of 
the  soil  and  plant  tissue  tested.  (Author's  abstract) 
W90-02835 


IMPACT  OF  AN  EPISODIC  EVENT  ON  THE 
TOXICITY  EVALUATION  OF  A  TREATED 
MUNICIPAL  EFFLUENT. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

M.  A.  Lewis,  W.  S.  Eckhoff,  and  J.  D.  Cooney. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  9,  p  825-830,  1989.  1  fig,  2 
tab,  23  fig. 

Descriptors:  'Water  quality  standards,  'Toxicity, 
•Municipal  wastewater,  'Wastewater  disposal, 
•Water  pollution  effects,  Fathead  minnows,  Ef- 
fluents, Rivers,  Pesticides,  Metals,  Surfactants, 
Daphnia,  Bioassay,  Culturing  techniques,  Ottawa 
River. 

The  chrome  toxicities  of  a  treated  municipal  efflu- 
ent and  the  corresponding  receiving  water  were 
evaluated  for  fathead  minnows  and  Ceriodaphnia 
dubia  in  standard  7-d  toxicity  tests.  The  effluent 
and  river  water  were  not  significantly  toxic  to  the 
fathead  minnow  based  on  measurements  for  sur- 
vival and  weight.  Ceriodaphnia  survival  after  3  d 
exposure  in  the  controls  and  five  test  concentra- 
tions ranged  from  60  to  100%,  but  on  test  day  4, 
survival  was  significantly  reduced  at  all  test  levels 
including  in  the  controls.  The  toxicity  was  attribut- 
able to  the  dilution  water,  which  was  river  water 
collected  above  the  municipal  waste  water  treat- 
ment plant  outfall.  The  toxicant(s)  in  the  dilution 
water  was  not  identified  based  on  a  comparison  of 
the  daily  chemical  analyses.  Overall,  the  utilization 
of  the  receiving  water  for  dilution  water  in  the 
toxicity  tests  showed  the  potential  of  an  episodic 
event  to  control  the  quality  of  biota  in  the  receiv- 
ing water.  A  second  key  finding  of  this  study  was 
that  the  fathead  minnow  was  considerably  less 
sensitive  than  Ceriodaphnia.  Lastly,  the  yeast/ 
trout  food/Cerophyl  suspension  (YTC)  diet-recon- 
stituted water  combination  used  for  Ceriodaphnia 
in  this  study  appears  to  be  nutritionally  inadequate. 
(Author's  abstract) 
W90-02845 
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SUPERFUND  RECORD  OF  DECISION:  OPER- 
ATING INDUSTRIES,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02916 


WASTEWATER   TREATMENT  AND  RECEIV- 
ING WATER  BODY  INTERACTIONS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Risk  Reduction  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-02921 


ADJOINT-STATE  AND  SENSITIVITY  COEFFI- 
CIENT CALCULATION  IN  MULTILAYER  AQ- 
UD7ER  SYSTEM. 

Westinghouse  Hanford  Co.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03091 


SOFTWARE  PACKAGE  FOR  THE  COMPUTER 
ADDED  DESIGN  OF  SEWER  SYSTEMS. 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field   5D. 
W9O-O310O 


TREATMENT    TECHNOLOGD2S     FOR    SOL- 
VENT CONTAINING  WASTES. 

Alliance  Technologies  Corp.,  Bedford,  MA. 

For  primary  bibliographic   entry   see   Field   5D. 

W9O-03195 


CULTTVATION  OF  UPLAND  RICE  IN 
DREDGED  ESTUARINE  LAGOON  SPOOLS, 
WITH  EMPHASIS  ON  THE  CHEMICAL 
PROPERTD2S  OF  THE  SEDIMENT. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
Y.  Kurihara,  and  E.  Kikuchi. 
Journal        of       Environmental        Management 
JEVMAW,  p  115-128,  Sep.  1989.  7  fig,  5  tab,  8  ref. 

Descriptors:  *Spoil  disposal,  *Dredging,  ♦Sedi- 
ments, 'Chemical  properties,  *Fate  of  pollutants, 
•Estuaries,  *Rice,  River  mouth,  Lagoons,  Habitat 
restoration,  Sandbars,  Odor  control,  Acidic  soils, 
Sulfides,  Nutrients. 

The  bottom  sediments  of  partially-enclosed  la- 
goons located  at  the  mouth  of  rivers  often  show 
strong  reducing  conditions  due  to  a  high  level  of 
microbial  activity  supported  by  eroded  soil,  organ- 
ic matter  and  inorganic  nutrients.  Accordingly, 
sulfides  produced  by  the  reduction  of  sulfate, 
which  is  abundantly  present  in  sea  water,  form 
foul-smelling  blackish  sediment  which  causes  con- 
siderable damage  to  biological  resources  in  estua- 
rine  areas.  Therefore,  restoration  of  these  lagoons 
is  an  important  environmental  problem  in  Japan 
today.  While  dredging  is  an  effective  way  to 
remove  polluted  sediment,  finding  disposal  sites  is 
more  difficult.  The  present  study  attempted  to 
solve  this  problem  by  burying  the  dredged  sedi- 
ment in  a  sandbar.  Tins  prevents  the  escape  of 
offensive  odors.  A  second  objective  was  to  exam- 
ine whether  the  nutrients  contained  in  the  dredged 
materials  are  sufficient  for  cultivation  of  the  upland 
rice  plant,  Oryza  sativa,  which  tolerates  anaerobic 
and  acidic  soil  conditions.  The  rice  grew  well, 
with  a  good  yield,  because  salts  from  the  dredged 
sediments  were  leached  out  by  rainwater,  a  plenti- 
ful supply  of  pore  water  was  retained  by  the  smec- 
tite, high  concentrations  of  nitrogen  and  phospho- 
rus were  present  in  the  dredged  sediments,  and  the 
roots  of  the  rice  plants  had  a  high  tolerance  for 
acidity.  (Shidler-PTT) 
W90-03234 


EFFECT  OF  WATER  TREATMENT  SLUDGE 
ON  GROWTH  AND  ELEMENTAL  COMPOSI- 
TION OF  TOMATO  (LYCOPERSICON  ESCU- 
LENTUM)  SHOOTS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
H.  A.  Elliott,  and  L.  M.  Singer. 
Communications  in  Soil  Science  and  Plant  Analy- 


sis CSOSA2,  Vol.  19,  No.  3,  p  345-354,  Mar  1988. 
4  tab,  10  ref. 

Descriptors:  'Sludge  utilization,  'Tomatoes,  'Fer- 
tilization, 'Soil  treatment,  'Plant  growth,  Heavy 
metals,  Zinc,  Cadmium,  Copper,  Nickel,  Alkalini- 
ty, Loam,  Silt,  Crop  yield,  Ammonia,  Phosphorus. 

The  impact  of  a  water  treatment  sludge  on  the 
fertility  of  a  silt  loam  soil  was  assessed  by  monitor- 
ing the  yield  and  elemental  composition  of  tomato 
(Lycopersicon  esculentum)  shoots  in  a  greenhouse 
study.  Application  of  sludge  at  rates  from  2-10% 
raised  the  soil  pH  from  5.3  to  8.0,  which  enhanced 
plant  growth.  A  substantial  reduction  in  metal  (Cd, 
Zn,  Cu,  Ni)  uptake  was  observed  with  sludge 
amendments,  even  at  the  highest  rates.  The  alka- 
line nature  of  this  sludge  (pH=9.3,  calcium  car- 
bonate equivalence =53%)  suggests  its  potential 
use  as  a  liming  material  for  agricultural  soils. 
Overly  alkaline  conditions  should  be  avoided  how- 
ever, as  high  application  rates  combined  with  am- 
monia fertilization  had  an  antagonistic  effect  on 
plant  growth,  possibly  from  P  deficiency  induced 
by  struvite  (MgNH4P04)  formation.  (Author's  ab- 
stract) 
W90-03296 


RESDDUAL  EFFECTS  OF  SEWAGE-SLUDGE 
APPLICATION  ON  PLANT  AND  SODL-PRO- 
FILE  CHEMICAL  COMPOSITION. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 
Soil  Sciences. 
N.  V.  Hue. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  19,  No.  14,  p  1633-1643,  Nov 
1988.  2  fig,  5  tab,  7  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
♦Soil  profiles,  'Soil  chemistry,  'Sludge  utilization, 
'Fertilization,  'Soil  analysis,  Plant  growth,  Sudan- 
grass,  Grasses,  Sorghum,  Heavy  metals,  Hydrogen 
ion  concentration,  Calcium,  Phosphorus,  Hawaii, 
Cation  exchange. 

Long-term  effects  on  plant  and  soil-profile  chemi- 
cal composition  imposed  by  a  residential  sewage 
sludge  were  studied  on  an  Oxisol  from  Hawaii. 
Sludge  was  applied  at  0,  45,  90,  and  180  Mg/ha  in 
1983.  An  NPK-fertilized  treatment  was  included 
for  comparison.  Sudangrass  (Sorghum  bicolor  L. 
Moench)  was  grown  as  a  test  crop  in  the  1983-1984 
and  1986-1987  seasons.  Soil  samples  for  chemical 
analysis  were  taken  in  1987  at  three  depths:  0-23 
cm,  23-46  cm  and  46-69  cm.  Beneficial  effects  of 
sludge,  measured  3  years  after  application  (begin- 
ning of  the  1986's  planting)  were  evident  by  large 
yield  increases  on  sludge-amended  soils  relative  to 
the  unamended  and  the  NPK-fertilized  soils.  The 
first  cutting  produced  approximately  5  Mg/ha  of 
dry  matter  from  the  sludge  treatments,  regardless 
of  rate,  as  compared  with  3  and  1.5  Mg/ha  from 
the  NPK  and  the  0  treatments.  Regrowths  showed 
similar  effect,  though  less  dramatic;  average  yields 
were  2.6  Mg/ha  with  sludge  and  1.6  Mg/ha  with- 
out. Heavy-metal  concentrations  in  plants  were 
generally  unaffected  by  sludge  applications;  prob- 
ably because  (i)  heavy-metal  contents  of  the  sludge 
were  low,  and  (ii)  soil  pH  was  increased  by  sludge. 
Remarkable  increases  in  pH,  exchangeable  Ca  and 
extractable  P,  and  resultant  decreases  in  exchange- 
able Al,  in  all  three  soil  layers  of  sludge-amended 
soils  suggest  that  surface  application  of  a  low 
heavy-metal  sludge  could  serve  to  correct  subsoil 
acidity  and  enhance  subsoil  P  availability.  (Au- 
thor's abstract) 
W90-03298 


FACTORS  AFFECTING  ZINC  CONCENTRA- 
TIONS IN  PLANTS  GROWN  IN  SLUDGE- 
AMENDED  SOILS. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03301 


SULPHUR  TRANSFORMATION  AFFECTED 
BY  THE  APPLICATION  OF  WASTEWATER 
FROM  OLIVE  PROCESSING  ON  SOIL. 

Estacion     Experimental     del     Zaidin,     Granada 


(Spain).  Dept.  de  Quimica  Agricola. 
J.  D.  Perez,  and  G.  Gallardo-Lara. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  20,  No.  1-2,  p  75-84,  Jan  1989.  2 
fig,  18  ref.  C.S.I.C.  Project  No.  ID-286. 

Descriptors:  'Wastewater  disposal,  'Industrial 
wastes,  'Food-processing  wastes,  'Land  disposal, 
'Sulfur,  'Soil  chemistry,  'Calcareous  soils, 
Wastewater,  Soil  analysis,  Vegetation  wastewater, 
Acidity,  Fertilizers,  Incubation,  Sulfates. 

Vegetation  water  is  the  term  used  to  describe  the 
residual  water  produced  during  the  industrial  ex- 
traction of  olive  oil.  This  material  is  characterized 
by  its  high  organic  matter  content  and  moderately 
acidic  pH.  Disposal  of  vegetation  water  poses  seri- 
ous problems  for  the  oil-producing  industries.  The 
use  of  vegetation  water  as  fertilizer  has  been  sug- 
gested as  a  possible  solution  to  this  problem,  given 
its  organic  matter  and  potassium  content.  Recently 
in  an  incubation  experiment,  the  effects  of  the 
application  of  wastewater  from  olive  processing  on 
soil  nitrogen  transformation  was  studied.  There 
are,  however,  no  references  in  the  literature  as  to 
what  effect  vegetation  water  may  have  on  sulfur 
transformation  in  soil.  An  incubation  experiment 
was  performed  to  study  the  effects  of  vegetation 
water  on  S  transformation  in  a  calcareous  soil.  In 
addition  to  raw  vegetation  water,  other  prepara- 
tions were  tested  including  vegetation  water 
devoid  of  organic  matter  and  deionized  vegetation 
water.  The  addition  of  olive  wastewater  to  soil 
inhibits  the  formation  of  S-S04(-2)  when  vegeta- 
tion water  plus  elemental  S  is  compared  to  a  treat- 
ment consisting  of  elemental  S  applied  alone.  No 
such  effect,  however,  was  seen  when  the  treatment 
with  vegetation  water  only  is  compared  with  con- 
trol soils.  Of  the  three  types  of  vegetation  water 
tested,  the  least  effective  inhibitor  of  S-S04(-2) 
formation  was  the  wastewater  in  which  all  organic 
matter  had  been  eliminated,  while  the  deionized 
effluent  yielded  lowest  levels  of  S-S04(-2).  The 
exclusive  application  of  vegetation  water  on  cal- 
careous soils  may  raise  S-S04(-2)  levels  in  the 
middle  run;  however,  when  an  S  deficient  soil  is 
fertilized  with  elemental  S,  concurrent  application 
of  vegetation  water  is  unadvisable,  given  that  it 
may  interfere  with  soil  S-S04(-2)  formation. 
(Mertz-PTT) 
W90-03303 


ZINC,  COPPER,  AND  NICKEL  AVAILABDL- 
ITIES  AS  DETERMINED  BY  SODL  SOLUTION 
AND  DTPA  EXTRACTION  OF  A  SLUDGE- 
AMENDED  SOIL. 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

J.  F.  Adams,  and  D.  E.  Kissel. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  20,  No.  1-2,  p  139-158,  Jan  1989. 
1  fig,  4  tab,  35  ref. 

Descriptors:  'Bioavailability,  'Soil  solution, 
'Sludge  disposal,  'Soil  amendments,  'Sludge  utili- 
zation, 'Land  disposal,  'Sludge,  'Chemical  analy- 
sis, 'Soil  analysis,  'Heavy  metals,  'Soybeans,  Hy- 
drogen ion  concentration,  Zinc,  Copper,  Nickel, 
DTPA,  Plant  growth,  Chelation. 

Extracting  sludge-amended  soil  with  diethylene- 
triamine  pentaacetic  acid  (DTPA)  does  not  always 
give  a  reliable  measure  of  plant-available  heavy 
metals.  The  major  purpose  of  this  greenhouse  pot 
study  was  to  help  explain  why.  Two  anaerobically 
digested  sludges  from  sewages  treated  with  either 
Ca(OH)2  or  FeC13  were  applied  to  3-kg  samples  of 
a  Mollic  Albaqualf  previously  limed  with  Ca(OH)2 
rates  of  2,  2.5,  and  10  g/pot  that  resulted  in  pHs  in 
the  check  pots  of  5.4,  6.2,  or  7.7  after  the  first 
harvest.  Sludge  rates  provided  0,  200,  400,  800,  and 
1600  mg  ZnAg  of  soil.  Two  consecutive  crops  of 
soybeans  (Glycine  max  L.)  were  grown  for  42  days 
each  in  the  greenhouse.  DTPA-extractable,  soil- 
solution,  and  plant  concentrations  of  Cu(2+), 
Ni(2  +  ),  and  Zn(2+)  were  measured.  Dry  matter 
yields  were  depressed  due  to  salt  toxicity,  while 
DTPA-extractable  Cu(2  +  )  correlated  with  plant 
uptake  of  Cu(2  +  )  for  both  sludges.  DTPA-extract- 
ed  Ni(2  +  )  did  not  correlate  with  plant  uptake  of 
Ni(2  +  )  from   the   Ca(OH)2-sludge-amended   soil, 
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although  DTPA-extracted  Ni(2+)  did  not  corre- 
late with  plant  uptake  of  Ni(2  +  )  from  the  FeC13- 
sludge-amended  soil,  DTPA-extracted  Zn  did  not 
correlate  with  plant  uptake  of  Zn(2  +  )  from  any 
sludge-amended  soil.  Soil-solution  composition 
correlated  with  plant  uptake  of  Cu(2  +  )  and 
Ni(2  +  )  in  both  sludges;  it  also  correlated  with 
plant  uptake  of  Zn(2  +  )  form  FeCB-sludge-amend- 
ed  soil  but  not  from  Ca(OH)2-sludge-amended  soil. 
DTPA  extraction  probably  failed  with  Ni(2  +  )  and 
Zn(2  +  )  because  of  (i)  its  ineffectiveness  at  low  pH, 
(ii)  the  inability  of  DTPA  to  buffer  each  soil 
extract  near  pH  7.3,  and  (iii)  increased  amounts  of 
soluble  chelated  micronutrients  at  higher  sludge 
rates  and  higher  soil  pHs.  Soil-solution  composi- 
tion seemed  to  fail  only  where  micronutrient  ca- 
tions in  solution  probably  were  present  largely  as 
organic  chelates.  (Author's  abstract) 
W90-03304 


GROWTH  RESPONSE  AND  MINERAL 
UPTAKE  OF  VEGETABLE  TRANSPLANTS 
GROWN  FN  A  COMPOSTED  SEWAGE 
SLUDGE  AMENDED  MEDIUM.  I.  NUTRIENT 
SUPPLYING  POWER  OF  THE  MEDIUM. 
Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

A.  Falahi-Ardakani,  J.  C.  Bouwkamp,  F.  R. 
Gouin,  and  R.  L.  Chaney. 

Journal  of  Environmental  Horticulture  JEHOD5, 
Vol.  5,  No.  3,  p  107-111,  Sep  1987.  4  fig,  13  ref. 

Descriptors:  *Nutrients,  "Vegetable  crops,  'Com- 
posting, *Soil  amendments,  *Sludge  utilization, 
•Growth  media,  *Plant  growth,  'Minerals,  Broc- 
coli, Cabbage,  Lettuce,  Eggplant,  Tomatoes,  Phos- 
phorus, Calcium,  Magnesium,  Nitrogen,  Potassi- 
um, Pepper  plants,  Perlite,  Peat. 

Six  vegetable  species,  broccoli,  cabbage,  lettuce, 
eggplant,  pepper,  and  tomato  plants  were  grown 
for  8  weeks  on  a  medium  of  composted  sewage 
sludge  (compost),  perlite,  and  peat  (equal  parts  by 
volume).  P,  Ca,  and  Mg  were  adequate  for  the 
growing  period,  but  accumulation  of  N  and  K  did 
not  increase  after  the  6th  week  after  transplanting. 
Cabbage  and  broccoli  accumulated  greater 
amounts  of  N  and  K  from  the  medium  and  could 
be  successfully  grown  in  the  medium  without  sup- 
plemental fertilization.  Zn  and  Cd,  potentially  haz- 
ardous heavy  metals  present  in  compost,  did  not 
reach  excessive  levels  for  either  plant  nutrition  or 
human  consumption.  (See  also  W90-03312  and 
W90-03313)  (Author's  abstract) 
W90-03311 


GROWTH  RESPONSE  AND  MINERAL 
UPTAKE  OF  VEGETABLE  TRANSPLANTS 
GROWING  IN  COMPOSTED  SEWAGE 
SLUDGE  AMENDED  MEDIUM.  II.  INFLU- 
ENCED BY  TIME  OF  APPLICATION  OF  N 
ANDK. 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

A.  Falahi-Ardakani,  F.  R.  Gouin,  J.  C. 
Bouwkamp,  and  R.  L.  Chaney. 
Journal  of  Environmental  Horticulture  JEHOD5 
Vol.  5,  No.  3,  p  112-115,  Sep  1987.  3  fig,  3  tab,  5 
ref. 

Descriptors:  'Plant  growth,  'Vegetable  crops, 
•Composting,  'Soil  amendments,  'Fertilization, 
•Sludge  utilization,  *Growth  media,  •Nitrogen, 
•Potassium,  *Minerals,  Broccoli,  Cabbage,  Egg- 
plant, Tomatoes,  Lettuce,  Phosphorus,  Calcium, 
Magnesium,  Manganese,  Zinc,  Iron,  Pepper  plants, 
Peat,  Perlite,  Tissue  analysis,  Plant  tissues. 

Six  species  of  vegetable  transplants  were  grown  in 
market  packs  filled  with  peat  moss,  perlite  and 
screened  sewage  sludge  compost  (equal  parts  by 
volume).  Compost  was  made  from  lime-dewatered 
sludge  and  woodchips.  Seedlings  were  fertilized  at 
1,  2,  3,  and  4  weeks  after  transplanting  in  single, 
split  and  multiple  applications  of  varying  levels  of 
N  and  K  in  factorial  combinations.  Fertilizer  appli- 
cation could  be  delayed  1  to  2  weeks  after  trans- 
planting without  a  loss  of  top  growth.  Lettuce, 
broccoli  and  cabbage  plants  were  grown  to  mar- 
ketable size  with  only  N  fertilizer.  However,  egg- 
plants, tomato  and  petter  plants  grew  best  when 


fertilized  with  both  N  and  K.  Acceptable  levels  of 
P,  Ca,  Mg,  Mn,  Zn  and  Fe,  as  measured  in  tissues, 
were  provided  by  the  growth  medium  and  tissue 
Cd  levels  were  within  acceptable  limits.  (See  also 
W90-0331 1  and  W90-03313)  (Author's  abstract) 
W90-03312 


GROWTH  RESPONSE  AND  MINERAL 
UPTAKE  OF  LETTUCE  AND  TOMATO 
TRANSPLANTS  GROWN  IN  MEDIA  AMEND- 
ED WITH  COMPOSTED  SEWAGE  SLUDGE. 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

A.  Falahi-Ardakani,  J.  C.  Bouwkamp,  F.  R. 
Gouin,  and  R.  L.  Chaney. 

Journal  of  Environmental  Horticulture  JEHOD5, 
Vol.  6,  No.  4,  p  130-132,  Dec  1988.  3  tab,  9  ref. 

Descriptors:  •Composting,  *Soil  amendments, 
•Growth  media,  *Sludge  utilization,  *Lettuce, 
•Tomatoes,  'Plant  growth,  'Minerals,  Zinc,  Cad- 
mium, Lead,  Nickel,  Nitrogen,  Phosphorus,  Potas- 
sium, Calcium,  Magnesium,  Manganese,  Heavy 
metals. 

Lettuce  (Lactuca  sativa  L.,  Summer  Bibb)  and 
tomato  (Lycopersicon  esculentum  Mill.,  Westover) 
were  grown  4  weeks  in  plastic  market  packs  in  3 
experimental  media  and  a  commercially  available 
(Maryland  Mix)  control.  The  experimental  media 
were  prepared  by  combining  equal  parts,  by 
volume  of:  (1)  screened  composted  sewage  sludge 
(made  from  lime  dewatered  ferric  chloride  treated 
sewage  sludge  and  wood  chips),  peat  moss,  and 
perlite;  (2)  composted  sewage  sludge,  peat  moss, 
and  vermiculite  ;  and  (3)  composted  sewage 
sludge,  perlite,  and  vermiculite.  A  commercially 
prepared  medium,  Maryland  Mix  consisting  of  silt 
loam,  peat,  perlite,  and  vermiculite  (1:2:1:1  by  vol) 
was  used  as  a  control.  The  market  packs  contain- 
ing 6  transplants  each,  were  arranged  in  a  com- 
pletely randomized  design  and  replicated  4  times. 
One  set  of  seedlings  were  grown  in  Maryland  Mix 
and  composted  sewage  sludge,  peat  moss  and  per- 
lite and  fertilized  at  the  end  of  the  1st,  2nd,  and  3rd 
week  after  transplanting  with  a  commercial  20N- 
8.6P-16.6K  (20-20-20)  fertilizer.  Another  set  of 
seedlings  were  grown  for  4  weeks  in  the  control 
mix  and  3  experimental  media  and  fertilized  at 
weeks  1  and  3  after  transplanting  with  only  N 
fertilizer.  For  both  lettuce  and  tomato  plants,  only 
270  mg  of  N  per  market  pack  per  growing  period 
produced  marketable  size  transplants  when  grown 
in  the  composted  sewage  sludge,  peat  moss,  ver- 
miculite medium.  These  seedlings  had  no  toxic 
levels  of  Zn,  Cd,  Pb,  and  Ni  and  contained  ade- 
quate N,  P,  K,  Ca,  Mg,  Mn,  Fe,  and  Cu  as  com- 
pared to  plants  grown  in  the  control  medium.  (See 
also  W90-03311  and  W90-O3312)  (Author's  ab- 
stract) 
W90-03313 


SILVICULTURAL  USE  OF  WASTEWATER 
SLUDGE. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  For- 
estry. 

J.  B.  Hart,  P.  V.  Nguyen,  D.  H.  Urie,  and  D.  G. 
Brockway. 

Journal  of  Forestry  JFUSAI,  Vol.  86,  No.  8,  p  17- 
24,  Aug  1988.  6  fig,  2  tab,  25  ref.  EPA  Assistance 
Agreement  SOOS551. 

Descriptors:  'Waste  disposal,  'Land  disposal, 
'Wastewater  farming,  'Sludge  utilization,  'Forest 
management,  'Mixed  forests,  'Fertilization, 
'Michigan,  Evaluation,  Land  management,  Envi- 
ronmental effects,  Cycling  nutrients,  Plant  growth, 
Wildlife  habitats. 

Applying  wastewater  sludge  to  forestland  repre- 
sents an  important  land-management  opportunity 
that  also  addresses  an  environmental  need.  An 
operational-scale  forestland  application  study  ex- 
amined the  silvicultural,  hydrologic,  wildlife, 
social,  logistic,  and  economic  aspects  of  sludge 
fertilization.  Ten-year-old  aspen  copice  and  50  to 
70-year-old  northern  hardwoods,  mixed  oak,  and 
red  pine-jack  pine  stands  of  40  acres  were  selected 
on  state  forestland  in  northern  Michigan's  Mont- 
morency County.  Treatments  in  each  stand,  repli- 
cated three  times  and  randomly  assigned  to  indi- 


vidual 3.8-acre  plots,  consisted  of  control,  applica- 
tion trails  only,  and  sludge  application  from  trails. 
Sludge-applied  nutrients  substantially  enhanced  nu- 
trient cycling,  tree  growth,  wildlife  habitat,  and 
nutritional  quality  of  forage  plants  in  the  forest.  At 
appropriate  application  rates,  these  benefits  were 
obtained  while  avoiding  groundwater  contamina- 
tion and  toxicant  transmission  in  the  food  chain. 
Forestland  application  methods  were  shown  to  be 
technologically  feasible  and  cost  effective.  (Mertz- 
PTT) 
W90-03315 


SURFACE  THERMAL  PLUME  IN  CHANNEL. 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03330 


NOTE  ON  AYOUB'S  DATA  OF  HORIZONTAL 
ROUND  BUOYANT  JET  IN  CURRENT. 

Hong  Kong  Univ.  Dept.  of  Civil  and  Structural 

Engineering. 

J.  H.  W.  Lee. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  7,  p  969-975,  July  1989.  4 

fig,  9  ref. 

Descriptors:  'Jets,  'Wastewater  disposal,  'Mixing, 
•Flow  characteristics,  Data  interpretation,  Hy- 
draulics, Rivers,  Estuaries. 

For  the  buoyant  jet-in-crossflow  problem,  there 
have  been  only  a  few  investigations  in  which  both 
the  jet  trajectory  and  tracer  concentration  are 
measured.  In  particular,  there  is  insufficient  dilu- 
tion data  in  the  far  field  of  a  momentum-dominated 
buoyant  jet  in  a  crossflow.  The  prediction  of  jet 
dilution  in  the  momentum-dominated  far  field 
(MDFF)  is  intimately  related  to  the  discharge  of 
wastewater  into  rivers  or  brackish  estuarine  waters 
of  small  salinity  (for  example,  at  times  of  large 
freshwater  flows  during  the  wet  season).  A  com- 
prehensive investigation  which  has  not  received 
much  attention  was  undertaken  by  Ayoub  in  1971. 
Both  concentration  and  trajectory  were  measured 
for  a  horizontal  momentum-dominated  buoyant  jet 
in  a  crossflow,  with  a  three-dimensional  trajectory. 
Ayoub's  data  is  re-interpreted  to  give  trajectory 
and  centerline  dilution  relations  in  the  MDFF  and 
centerline  dilution  of  a  horizontal  jet  in  a  coflow- 
ing  current.  These  data  correlate  well  with  equa- 
tions for  jet  trajectory  and  dilution  obtained  by 
dimensional  analysis.  In  previous  analyses  of  verti- 
cal jet  data,  the  vertical  position  of  the  centerline 
dilution  (the  minimum  dilution  in  either  a  normal 
or  vertical  traverse  in  the  plane  of  symmetry)  was 
used  in  the  dilution  correlation;  the  dilution  con- 
stants so  obtained  for  the  MDFF  and  BDFF  (the 
far  field  of  a  buoyancy  dominated  discharge)  are 
both  around  0.4.  The  present  analogous  interpreta- 
tion of  Ayoub's  data  appears  to  suggest  a  smaller 
rate  of  mixing  in  the  MDFF.  (Ence-PTT) 
W90-03336 


NUTRITION  AND  YHCLD  OF  YOUNG  APPLE 
TREES  IRRIGATED  WITH  MUNICIPAL 
WASTE  WATER. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-03364 


FAECAL  COLIFORM  DECLINE  ON  PASTURE 
IRRIGATED  WITH  PRIMARY  TREATED 
MEAT-PROCESSING  EFFLUENT. 

Meat   Industry   Research   Inst,   of  New  Zealand, 

Hamilton. 

M.  Donnison,  and  R.  N.  Cooper. 

New   Zealand  Journal   of  Agricultural   Research 

NEZFA7,  Vol.  32,  No.  1,  p  105-112,  1989.  3  fig,  2 

tab,  36  ref. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
disposal,  'Pastures,  'Food-processing  wastes, 
•Coliforms,  Most  probable  number  method. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


Meat-processing  effluent  was  applied  to  pasture 
every  14  days  at  a  rate  equivalent  to  1000  kg  N/ 
ha/year.  Fecal  coliforms  on  pasture,  as  indicator 
organisms,  were  enumerated  by  a  Most  Probable 
Number  method  over  a  12-month  period.  Regres- 
sion of  fecal  coliform  counts  against  time  demon- 
strated a  decline  in  numbers,  which  followed  first- 
order  kinetics  over  the  14-day  period  after  an 
irrigation.  Reduction  in  counts  was  not  well  corre- 
lated with  environmental  factors.  A  99%  reduction 
in  numbers  occurred  after  14  days  in  all  seasons  of 
the  year,  with  a  99.9%  reduction  in  winter  and 
spring.  Rates  of  decline  were  highest  in  spring  and 
lowest  in  summer.  (Author's  abstract) 
W90-03375 


USE  OF  SEWAGE  SLUDGE  AS  SOIL  AMEND- 
MENT: EFFECT  ON  YIELD  OF  FORAGE  AND 
SOIL  CHEMICAL  PROPERTIES. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Agronomy 
and  Soils. 

J.  Villarrubia,  and  N.  Cavallaro. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 109422/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  August 
1987.  32p,  11  tab,41ref. 

Descriptors:  'Puerto  Rico,  'Wastewater  irrigation, 
•Sludge  utilization,  'Sludge  disposal,  *Soil  amend- 
ments, *Soil  chemistry,  *Soil  properties,  Forages, 
Crop  yield,  Ultisol  soil,  Metals,  Phosphorus,  Calci- 
um, Cation  exchange,  Hydrogen  ion  concentration, 
Municipal  wastewater. 

A  field  experiment  was  carried  out  to  evaluate  the 
effect  of  municipal  sewage  sludge  on  forage  yield 
and  quality  and  on  soil  chemical  properties  and 
extractable  metals.  Sludge  was  applied  to  a  very 
acid  Ultisol  soil  in  Mayaguez,  Puerto  Rico,  corn 
and  sorghum  were  planted,  and  dry  matter  yield 
was  determined.  Sludge  and  tissue  samples  were 
analyzed  for  nutrient  and  heavy  metal  content.  Soil 
samples,  taken  three  times  throughout  the  season, 
were  analyzed  for  exchange  properties,  pH  and 
available  nutrients.  Yield  with  sludge  equaled  or 
surpassed  the  recommended  complete  fertilizer 
treatment.  No  significant  increase  in  heavy  metal 
content  of  the  forage  was  seen,  but  phosphorus  and 
calcium  content  was  increased  by  the  sludge. 
Available  phosphorus,  exchangeable  calcium, 
cation  exchange  capacity,  and  pH  were  increased 
while  exchangeable  acidity  was  decreased  by 
sludge  applications.  (Villarrubia-Puerto  Rico, 
WRRI) 
W90-03547 


MANAGEMENT  OF  SLUDGE  FROM  PUERTO 
RICO'S  REGIONAL  INDUSTRIAL 

WASTEWATER  TREATMENT  PLANT:  PHASE 
2  -  DEWATERTNG. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 
Engineering. 

A.  Rodriguez,  and  J.  Benitez. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 109406/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  Sept 
1988.  88p,  12  fig,  2  tab,  29  ref,  7  append.  USGS 
Contract  1 3-08-000 1-G- 1041.  USGS  Project  G- 
1041-05. 

Descriptors:  'Sludge  digestion,  'Vacuum  filter, 
'Sludge  drying,  'Dewatering,  'Sludge  disposal, 
•Industrial  wastewater,  Wastewater  facilities, 
Puerto  Rico,  Coagulation. 

The  most  important  variables  influencing  the  per- 
formance of  vacuum  filters  were  studied  for  the 
particular  case  of  dewatering  the  primary  and  di- 
gested sludges  from  the  Barceloneta  Regional 
Wastewater  Treatment  Plant.  Jar  tests  were  per- 
formed to  determine  the  optimum  coagulant  re- 
quirements for  both  types  of  sludge.  Buchner 
funnel  tests  were  used  to  measure  their  specific 
resistances  at  an  applied  vacuum  of  fifteen  inches 
of  mercury.  The  specific  resistance  for  the  digested 
sludge  was  found  to  be  significantly  higher  than 
for  the  primary  sludge.  A  model  was  developed, 


based  on  Darcy's  law,  to  correlate  the  loading  to  a 
vacuum  filter  with  operational  parameters  such  as 
applied  pressure,  solids  deposited/unit  volume  of 
filtrate,  and  form  time.  Other  parameters  included 
in  the  model  were  the  viscosity  of  the  filtrate  and 
the  specific  resistance  of  the  sludge.  Experimental 
data  were  obtained  through  filter  leaf  tests  to 
evaluate  the  empirical  parameters  of  the  model. 
The  experimental  results  were  correlated  using  a 
non-linear  multiple  regression  program.  A  statisti- 
cal analysis  of  the  regression  results  led  to  the 
conclusion  that  the  model  developed  was  a  satis- 
factory representation  of  the  behavior  of  a  vacuum 
filter  and,  therefore,  could  be  used  for  the  design 
of  a  full-scale  facility  for  the  dewatering  of  the 
sludges  from  the  Barceloneta  Regional  Treatment 
Plant.  Some  preliminary  results  were  obtained  on 
dewatering  primary  and  digested  sludge  using  a 
batch  centrifuge.  Primary  sludge  seemed  to  be 
easier  to  dewater  by  this  method  than  digested 
sludge.  (Rodriguez-Puerto  Rico  WRRI) 
W90-03558 


5F.  Water  Treatment  and 
Quality  Alteration 

EFFECTS  OF  BOREHOLE  WELLS  ON  WATER 
UTILIZATION  IN  SCHISTOSOMA  HAEMA- 
TOBIUM ENDEMIC  COMMUNITIES  IN 
COAST  PROVINCE,  KENYA. 

Cornell  Univ.,  Ithaca,  NY. 
H.  El  Kholy,  T.  K.  Arap  Siongok,  D.  Koech,  R. 
F.  Sturrock,  and  H.  Houser. 

American  Journal  of  Tropical  Medicine  and  Hy- 
giene AJTHAB,  Vol.  41,  No.  2,  p  212-219,  August 
1989.  1  fig,  4  tab,  15  ref. 

Descriptors:  'Well  water,  'Public  health,  'Devel- 
oping countries,  'Boreholes,  'Parasites,  'Surveys, 
Water  use,  Drinking  water,  Schistosomiasis,  Wells, 
Snails,  Kenya. 

To  determine  the  impact  of  the  introduction  of 
borehole  wells  on  water  use  patterns  and  the  con- 
sequent risk  of  transmission  of  Schistosoma  haema- 
tobium in  3  endemic  villages  in  Kenya,  a  survey  (a 
1 :6  sample  of  affected  households)  was  conducted 
to  identify  sources  of  water  and  types  of  water 
utilization  before  and  after  well  introduction. 
Water  usage  was  also  determined  in  two  unaffect- 
ed neighboring  villages  not  given  borehole  wells, 
but  having  continuous  access  to  piped  water  from 
communal  taps.  Prior  to  borehole  well  construc- 
tion, significantly  more  high-risk  water  use  oc- 
curred in  the  borehole  villages  vs.  comparison 
villages  in  terms  of  water  gathered  for  cooking, 
drinking,  dish  washing,  and  bathing;  residents  of 
both  types  of  villages  preferred  high-risk  sources 
(marhses  and  ponds)  for  clothes  washing.  Follow- 
ing well  introduction,  there  were  significant  de- 
clines in  the  use  of  high-risk  water  for  drinking, 
cooking,  and  dish  washing,  but  not  for  bathing  or 
clothes  washing.  A  higher  proportion  of  individ- 
uals from  the  three  borehole  villages  reported 
some  type  of  continued  contact  with  high-risk 
water  sources.  Despite  well  introduction  and  a  3 
year  chemotherapy  program  among  school-aged 
children,  a  21-28%  incidence  of  infection  persisted 
among  children  in  the  villages,  suggesting  minimal 
impact  on  transmission.  Regular  monitoring  for  S. 
haematobium  infected  snail  sites  showed  no  decline 
in  the  number  or  proportion  of  infected  snails. 
Borehole  well  introduction  can  significantly  alter 
some  forms  of  water  usage,  but  social  and  water 
quality  factors  may  limit  the  ability  of  communal 
wells  to  reduce  S.  haematobium  transmission.  (Au- 
thor's abstract) 
W90-02652 


Descriptors:  'Water  treatment,  'Denitrification, 
'Drinking  water,  'Foreign  research,  'Literature 
review,  Substrates,  Unit  processes,  Commercial  fa- 
cilities, Nitrites,  Process  control,  Research  prior- 
ities. 

Most  of  the  voluminous  research  that  has  been 
published  regarding  the  denitrification  of  drinking 
water  has  been  done  in  Europe.  Unfortunately, 
much  of  this  literature  has  not  been  translated  into 
English,  and  as  a  consequence  there  may  be  a  gap 
in  the  understanding  of  the  international  state  of 
the  art  with  regard  to  drinking-water  denitrifica- 
tion. Numerous  substrates  have  been  evaluated  in- 
cluding methanol,  ethanol,  acetic  acid,  methane, 
carbon  monoxide,  hydrogen,  and  various  sulfur 
compounds.  Various  unit  processes  have  been  uti- 
lized including  biofilters,  fluidized-bed  and  packed- 
bed  reactors,  packed  towers  containing  cells  immo- 
bilized in  polymer  gels,  and  completely  mixed  re- 
actors with  cells  attached  to  bouyant  porous  carri- 
ers. There  are  several  commercial  facilities  cur- 
rently providing  drinking  water  to  European  com- 
munities. Most  include  post-treatment  with  floccu- 
lation,  filtration,  and  disinfection.  A  common  con- 
cern in  denitrification  operations  is  the  minimiza- 
tion of  nitrite  accumulation.  This  requires  careful 
process  control,  and  more  research  regarding  the 
nitrite  problem  is  needed.  The  European  literature 
is  a  valuable  source  of  information  regarding  the 
denitrification  of  drinking  water.  (Author's  ab- 
stract) 
W90-02718 


BIOLOGICAL  DENITRIFICATION  OF 

WATER. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
B.  P.  Gayle,  G.  D.  Boardman,  J.  H.  Sherrard,  and 
R.  E.  Benoit. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  115,  No.  5,  p  930-943,  October 
1989.  60  ref. 


INACTIVATION  OF  GERBIL-CULTURED 
GIARDIA  LAMBLIA  CYSTS  BY  FREE  CHLO- 
RINE. 

Ohio    State   Univ.,    Columbus.    Water   Resources 

Center. 

A.  J.  Rubin,  D.  P.  Evers,  C.  M.  Eyman,  and  E.  L. 

Jarroll. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  10,  p  2592-2594,  1989.  3 

fig,  1  tab,  15  ref.  EPA  Agreement  CR812238-01-1. 

Descriptors:  'Chlorination,  'Giardia,  'Disinfec- 
tion, Public  health,  Gerbils,  Cysts,  Contact  time, 
Free  chlorine. 

Giardia  lamblia  cysts  were  harvested  from  Mongo- 
lian gerbils  and  exposed  to  free  chlorine  in  buffered 
water  at  pH  5,  7,  and  9  at  15  degrees  C.  The 
contact  times  required  to  obtain  a  2-log  reduction 
in  cyst  survival  (i.e.,  a  99%  kill)  were  interpolated 
from  survival  curves  generated  at  fixed  concentra- 
tions of  chlorine  in  the  range  of  0.25  to  about  16 
mg/L.  Concentration-time  (C/t)  products  for  99% 
inactiyation  ranged  from  about  120  to  nearly  1,500 
mg/min/L.  These  values  are  higher  than  those 
reported  previously  for  free  chlorine  using  G. 
lamblia  cysts  from  infected  humans.  The  cysts 
isolated  from  gerbils,  as  with  other  Giardia  cysts, 
were  unusually  sensitive  to  chlorine  in  alkaline 
solutions.  (Author's  abstract) 
W90-02793 


CHILDHOOD  LEAD  POISONING. 

Massachusetts   Dept.    of  Public   Health,    Boston. 

Childhood  Lead  Poisoning  Prevention  Program. 

E.  Cosgrove,  M.  J.  Brown,  P.  Madigan,  P. 

McNulty,  and  L.  Okonski. 

Journal  of  Environmental  Health,  JEVHAH,  Vol. 

52,  No.  1,  p  346-349,  Jul/Aug  1989.  1  fig,  5  tab,  42 

ref. 

Descriptors:  'Water  quality  control,  'Lead, 
'Drinking  water,  'Public  health,  Water  transport, 
Pipes,   Toxicity,   Regulations,   Economic   aspects. 

Lead  poisoning  as  a  result  of  drinking  water  car- 
ried through  lead  service  lines  has  been  well-docu- 
mented in  the  literature.  A  case  of  childhood  lead 
poisoning  is  presented  in  which  the  only  identified 
source  of  lead  was  lead  solder  from  newly  installed 
water  pipes.  Partly  as  a  result  of  this  case,  the 
Massachusetts  Board  of  Plumbers  and  Gas  Fitters 
banned  the  use  of  50/50  lead-tin  solder  on  potable 
water  lines.  It  is  anticipated  that  this  ban  will 
increase  the  cost  of  new  housing  by  only  $16  per 
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unit  but  will  significantly  reduce  one  environmen- 
tal source  of  lead.  (Author's  abstract) 
W90-02818 


CROSS  CONNECTION  CONTROL. 

S.  R.  Anderson. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

52,  No.  1,  p  341-344,  Jul/Aug  1989.  4  fig,  1  tab,  4 

ref. 

Descriptors:  *Potable  water,  *Water  conveyance, 
♦Public  health,  Cross  connections,  Backflow,  Con- 
tamination, Ordinances,  Inspection. 

Inspections  of  potable  water  supply  systems  and 
the  investigation  of  related  complaints  have  shown 
the  need  for  continued  surveillance  to  ensure  that 
appropriate  backflow  protection  is  provided  where 
needed.  Research  and  survey  work  conducted  in 
San  Mateo  County,  California,  since  1984,  indi- 
cates a  number  of  health  risks  among  a  variety  of 
establishment  types:  submerged  inlets  were  found 
to  be  the  cause  of  a  water  contamination  incident; 
a  high  degree  of  hazard  may  exist  at  facilities 
having  auxiliary  water  supplies  or  where  chemicals 
are  used;  and  plumbing  work  by  personnel  without 
an  understanding  of  cross  connection  control  prin- 
ciples can  lead  to  the  direct  contamination  of  a 
water  supply.  The  basic  components  of  an  effec- 
tive cross  connection  control  program  include:  (1) 
a  law  or  ordinance  making  cross  connections  ille- 
gal; (2)  an  inspection  program;  (3)  a  method  of 
eliminating  cross  connection  hazards  by  providing 
air  gaps  or  selecting  appropriate  backflow  protec- 
tive devices  to  be  installed;  and  (4)  public  educa- 
tion. (Author's  abstract) 
W90-02819 


SUPERFUND  RECORD  OF  DECISION:  CHER- 
OKEE COUNTY/GALENA,  KS. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-02920 


IMPACT  OF  GROUNDWATER  CONTAMINA- 
TION OF  PUBLIC  WATER  SUPPLDXS. 

Montgomery  (James  M.),  Inc.,  Gainesville,  FL. 
J.  E.  Singley. 

Florida  Scientist  FLSCAQ,  Vol.  52,  No.  4,  p  240- 
243,  Oct  1989.  4  tab,  5  ref. 

Descriptors:  'Water  pollution  effects,  *Water 
supply,  *Water  treatment,  'Groundwater  pollu- 
tion, 'Drinking  water,  'Potable  water,  'Carcino- 
gens, 'Organic  compounds,  Water  pollution, 
Water  analysis,  Cleanup,  Economic  aspects,  Envi- 
ronmental protection,  Public  health,  Benzenes, 
Polychlorinated  biphenyls,  Heptachlor,  Aromatic 
compounds,  Water  treatment  facilities,  Water 
costs. 

The  presence  of  a  wide  variety  of  organic  contami- 
nants in  groundwater  has  required  that  additional 
treatment  processes  be  added  to  the  present  treat- 
ment train  in  potable  water  treatment  plants. 
Among  the  many  contaminants  identified,  the  most 
concern  has  been  focused  on  the  synthetic  organic 
compounds.  The  Environmental  Protection  Agen- 
cy's (EPA's)  Carcinogen  Assessment  Group  has 
identified  19  carcinogens.  The  Safe  Drinking 
Water  Act  requires  that  these  be  regulated.  Of  the 
nineteen,  trihalomethanes,  heptachlor  epoxide  and 
heptachlor,  vinyl  chloride,  and  carbon  tetrachlo- 
ride present  the  greatest  cancer  risk  (322,  42,  40, 
and  12  cases  per  year,  respectively).  Florida  estab- 
lished regulations  for  control  of  8  volatile  organic 
contaminants  and  requires  monitoring  of  each  well 
for  118  additional  synthetic  organic  compounds  in 
order  to  build  a  database  on  such  contaminants. 
The  EPA  has  established  maximum  contaminant 
level  goals  for  34  organic  contaminants.  One  im- 
mediate impact  upon  all  public  water  supplies  is 
the  expense  of  the  analyses  required.  This  has  been 
estimated  to  be  from  $1,000  to  $1,500  per  well. 
Treatment  can  easily  double  the  cost  of  water  to 
the  consumer  under  conditions  where  severe  con- 
tamination has  occurred.  In  those  cases  where  one 
of  the  volatile  organics  is  present,  the  cost  of 
treatment  may  increase  by  $0.05  to  $0.10  per  thou- 


sand gallons.  The  average  cost  of  water  to  the 
customer  is  approximately  $1.25  per  thousand  gal- 
lons. Treatment  technology  has  advanced  to  the 
point  that  any  contaminant  can  be  removed  but  the 
cost  varies  dramatically.  The  American  public  has 
said  that  it  is  willing  to  pay  more  for  better  water 
and  it  will  soon  have  to  do  so.  (Ence-PTT) 
W90-O3217 


OPTIMIZATION  MODEL  FOR  WATER  DIS- 
TRIBUTION SYSTEM  DESIGN. 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

K.  E.  Lansey,  and  L.  W.  Mays. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  10,  p  1401-1418,  Oct  1989. 

6  fig,   3  tab,    19  ref.   NSF  Grant  ECE-8511394. 

Descriptors:  'Hydraulic  design,  'Hydraulic 
models,  'Water  distribution,  'Computer  models, 
•Simulation  analysis,  Optimization,  Conveyance 
structures,  Pipelines,  Pumps,  Pumping  plants, 
Water  tanks,  Control  systems. 

A  new  methodology  is  developed  for  determining 
the  optimal  (minimum-cost)  design  of  water  distri- 
bution systems.  The  components  that  can  be  sized 
are  the  pipe  network,  pumps  or  pump  station,  and 
tanks.  In  addition,  the  optimal  settings  for  control 
and  pressure-reducing  valves  can  be  determined. 
This  methodology  couples  nonlinear  programming 
techniques  with  existing  water  distribution  simula- 
tion models.  Previous  methodologies  have  typical- 
ly simplified  the  system  hydraulics  to  be  able  to 
solve  the  optimization  problem.  The  new  method- 
ology retains  the  generality  of  the  hydraulic  simu- 
lation model  so  that  the  problem  is  only  limited  by 
the  ability  of  the  simulation  model  rather  than  the 
optimization  model.  The  methodology  uses  a  gen- 
eralized reduced  gradient  model  to  solve  a  prob- 
lem that  is  reduced  in  size  and  complexity  by 
implicitly  solving  the  conservation  of  mass  and 
energy  equations  using  the  hydraulic  simulator  and 
an  augmented  Lagrangian  approach  to  incorporate 
pressure  head  bounds  in  the  objective  function. 
Since  the  network  equations  are  solved  implicitly 
any  number  of  demand  patterns  can  be  considered, 
including  steady  state  loads,  extended  period  simu- 
lations, or  both.  (Author's  abstract) 
W90-03224 


INVESTIGATIONS  ON  THE  EQUIVALENCE 
OF  ANALYTICAL  PROCEDURES:  DETERMI- 
NATION OF  CHLORIDE  BY  FLOW  INJEC- 
TION ANALYSIS  AND  DIN-METHOD  IN 
WATER  ANALYSIS  (UNTERSUCHUNGEN 
ZUR  GLEICHWERTIGKEIT  VON  ANALYSEN- 
VERFAHREN:  FLIESSINJEKTIONSANALYSE 
UND  DIN-VERFAHREN  BEI  DER  CHLORID- 
BESTTMMUNG  IN  DER  WASSERANALYTHO. 
Institut  fuer  Anorganische  und  Analytische 
Chemie,  Technische  Universitaet  Berlin,  Strasse 
des  17,  juni  135,  D-1000  Berlin  12. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03268 


PIPE  JOINT  RESTRAINTS. 

SEA  Consultants,  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  8A. 
W90-03402 


CONTROLLED  ENVIRONMENT  VAULTS  FOR 
WATER  DISTRIBUTION  SYSTEMS. 

Engineered  Fluid,  Inc.,  Centralia,  IL. 
J.  E.  Kruzic. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  3,  p  144-147, 
November  1989.  2  fig,  1  tab. 

Descriptors:  'Water  conveyance,  'Conveyance 
structures,  'Pipelines,  'Underground  structures, 
Construction  costs,  Operating  costs,  Steel. 

Underground  vaults  have  always  been  used  to 
house  pumps,  valves,  and  meters  in  water  pipe- 
lines. In  the  past,  the  only  choices  for  vault  materi- 
al were  brick  and  concrete,  and  these  structures 
were  designed  with  the  understanding  that  they 
would  be  damp  and  wet.  However,  the  equipment 


housed  in  underground  vaults  is  becoming  more 
sophisticated,  so  that  it  U  desirable  to  use  a  factory 
built  and  tested  controlled  environment  vault 
(CEV)  to  house  old  workhorse  components  as  well 
as  the  new  electronic  and  monitoring  equipment. 
The  CEV  provides  a  heated,  dehumidified  atmos- 
phere in  a  big,  roomy  steel  vault.  The  structure  is 
watertight  to  keep  equipment  including  telemetry 
clean  and  dry.  The  vault  is  well  lit  and  provides  an 
atmosphere  conducive  to  maintenance.  Standard 
components  are  power  panel,  sump  pump,  heater, 
dehumidifier,  and  fluorescent  lights.  Power  venti- 
lators and  station  coolers  are  common  options. 
Since  a  CEV  uses  the  same  basic  components  as 
built-in-place  units,  the  costs  are  about  equal  for 
materials.  However,  there  are  extra  savings  in 
design  with  well-detailed  shop  drawings,  as  well  as 
savings  in  construction.  Additional  savings  can  be 
realized  in  land  costs,  with  no  land  costs  rf  existing 
rights-of-way  can  be  used.  Equipment  found  in 
CEV's  include  pumps,  altitude  valves,  pressure 
regulating  valves,  and  water  meters.  Telemetry 
can  be  used  to  monitor  and  control  these  functions 
as  well  as  personnel  and  water  intrusion  alarms. 
Single  unit  responsibility  from  the  design  phase 
through  warranty  is  the  most  valuable  single  asset 
a  CEV  will  offer  the  water  company,  with  design 
criteria,  operational  data,  and  maintenance  instruc- 
tions available  for  the  CEV  and  the  equipment 
contained  inside.  (Sand-PTT) 
W90-03403 


MANCHESTER  WATER  WORKS'  SOURCE  DE- 
VELOPMENT CHARGE. 

McLane,  Graf,  Raulerson  and  Middleton,  Man- 
chester, NH. 

For  primary  bibliographic  entry  see  Field  6C. 
W90-O3405 


METHODOLOGIES  AND  STEPS  ASSOCIATED 
WITH  DEVELOPING  A  PUBLIC  WATER 
WELL. 

Maher  (D.L.),  Inc.,  North  Reading,  MA. 
J.  T.  Morine. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  3,  p  165-169, 
November  1989. 

Descriptors:  'Water  supply  development,  'Wells, 
•Well  regulations,  Geohydrology,  Geology,  Geo- 
physics, Test  wells,  Observation  wells. 

In  the  development  of  a  public  water  well,  the  first 
step  undertaken  is  the  gathering  of  all  information 
on  any  preceding  work,  including  a  review  of  all 
hydrogeologic  maps,  U.S.G.S.  groundwater  favor- 
ability  maps,  surficial  and  bedrock  quadrangles, 
bridge  boring  logs,  monitoring  wells,  and  all  past 
test  well  exploration  programs,  and  the  preparation 
of  a  plot  plan  which  accurately  shows  the  land  use 
in  various  parts  of  the  community.  Potential  well 
sites,  are  identified  based  on  an  understanding  of 
the  bedrock  geology  and  the  drainage  system. 
Areas  where  favorable  sediments  are  though  to 
exist  are  evaluated,  and  when  all  areas  of  the 
community  having  favorable  water  bearing  sedi- 
ments are  identified  a  process  of  elimination  takes 
place  to  exclude  previous  unsuccessful  test  well 
sites  and  sites  which  are  possible  sites  of  contami- 
nation. Once  possible  locations  are  identified,  geo- 
physical techniques  may  be  utilized  such  as  seismic 
refraction  surveys,  earth  resistivity  measurements, 
magnetometer  and/or  VLF  grids  to  help  refine  the 
best  area  to  drill  for  test  wells.  If  the  test  well 
shows  a  capacity  from  which  experience  has 
shown  a  higher  yield  can  be  projected,  an  observa- 
tion well  is  driven  to  the  same  depth  as  the  test 
well.  If  suggests  that  a  permanent  well  is  possible, 
this  the  appropriate  state  regulatory  agency  should 
be  contacted  to  fulfill  the  requirements  set  forth  by 
that  body.  A  sanitary  survey  must  also  be  under- 
taken to  ascertain  if  all  potential  sources  of  pollu- 
tion lie  outside  the  area  of  presumed  recharge.  The 
next  step  usually  entails  a  stressing  of  the  aquifer 
by  means  of  a  prolonged  pump  test,  preferably  one 
in  which  the  pumping  rate  is  equal  to  that  project- 
ed for  the  permanent  well.  Barrier  and  recharge 
boundaries  must  then  be  delineated,  and  observa- 
tion and  monitoring  wells  will  be  proposed  which 
will  confirm  those  assumptions.   It  may  also  be 
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advisable  to  determine  the  water  chemistry  and 
temperature  of  any  nearby  surface  source.  The 
method  and  frequency  of  drawdown  measurements 
will  be  determined  as  well  as  the  recovery  read- 
ings. Any  site-specific  special  conditions  not  nor- 
mally associated  with  a  pump  test  must  be  also  be 
addressed.  When  all  of  this  data  has  been  assem- 
bled, it  should  be  formulated  into  a  report  and 
forwarded  to  the  proper  state  agency  for  review 
and  comment.  (Sand-PTT) 
W90-03406 


AIDS  TRANSMISSION  IN  DRINKING  WATER: 
NO  THREAT. 

California   Dept.    of  Health    Services,    Berkeley. 

Viral  and  Rickettsial  Disease  Lab. 

J.  L.  Riggs. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.   81,  No.  9,  p  69-70,  September 

1989.  17ref. 

Descriptors:  *Path  of  pollutants,  'Viruses,  •Drink- 
ing water,  'Human  diseases,  *AIDS. 

Human  immunodeficiency  virus  (HIV),  the  patho- 
gen that  causes  AIDS  in  humans,  can  be  transmit- 
ted in  five  ways:  sexual  contact  with  an  infected 
individual;  needle  sharing  by  infected,  intravenous 
drug  users,  transfusion  of  infected  blood;  exposure 
of  wounds  or  cuts  to  the  blood  of  body  fluids  of 
infected  persons;  and  in  utero  transmission  to  in- 
fants by  infected  mothers.  There  is  no  evidence 
that  HIV  can  be  transmitted  via  a  waterbome 
route.  (Author's  abstract) 
W90-03470 


EVALUATING      TREATMENT      PROCESSES 

WITH  THE  AMES   MUTAGENICITY  ASSAY. 

Environclean,  London  (England). 

D.  K.  Noot,  W.  B.  Anderson,  S.  A.  Daignault,  D. 

T.  Williams,  and  P.  M.  Huck. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  9,  p  87-102,  September 

1989.  2  tab,  lllref. 

Descriptors:  *Ames  test,  *Water  treatment,  ♦Muta- 
genicity, Evaluation,  Ozonation,  Chlorination. 

The  use  of  the  Ames  Salmonella  assay  for  assessing 
the  mutagenicity  of  water  produced  by  various 
treatment  processes  is  reviewed.  Although  chlorin- 
ation is  the  most  common  means  of  disinfection  in 
North  America,  chloramines,  chlorine  dioxide,  and 
ozone  have  been  shown  to  produce  water  that  is 
less  mutagenically  active.  Granular  activated 
carbon  (GAC)  removes  mutagens  preferentially 
compared  with  parameters  such  as  total  organic 
carbon.  In  the  absence  of  GAC,  postchlorination 
typically  increases  mutagenicity.  Inconsistent  inter- 
study  results  with  respect  to  the  effects  of  ozone 
and  metabolic  activation  (S9)  and  the  capacity  of 
GAS  point  to  the  role  of  raw  water  characteristics 
in  the  determination  of  treated  water  mutagenicity. 
In  the  case  of  ozone,  dosage  and  contact  time  may 
also  be  important.  (Author's  abstract) 
W90-03473 


PDLOT  SCALE  EVALUATION  OF  OZONE  AND 
OTHER  DRINKING  WATER  DISINFECTANTS 
USENG  MUTAGENICITY  TESTING. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

P.  M.  Huck,  W.  B.  Anderson,  E.  A.  Savage,  R.  C. 
von  Borstel,  and  S.  A.  Daignault. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol 
11,  No.  3,  1989.  5  fig,  3  tab,  34  ref. 

Descriptors:  'Disinfection,  'Mutagenicity,  'Water 
treatment,  'Chlorination,  'Ozonation,  'Activated 
carbon,  Alberta,  Chloramines,  Chlorine  dioxide, 
Ames  test,  Seasonal  variation. 

Mutagenicity  produced  by  the  oxidants  chlorine, 
chloramines,  chlorine  dioxide  and  ozone  when 
used  in  drinking  water  treatment  was  examined  in 
a  pilot  scale  study  conducted  at  Edmonton, 
Canada.  Both  the  Ames  test,  and  a  yeast  assay 
using  Saccharomyces  cerevisiae  were  employed. 
In  the  Ames  test,  chlorination  produced  mutage- 
nicity the  most  frequently;  samples  obtained  fol- 


lowing ozonation  rarely  were  mutagenic.  In  the 
yeast  assay,  mutagenicity  was  seen  only  infrequent- 
ly. Granular  activated  carbon  effectively  removed 
mutagenicity  for  a  long  period  of  time.  Short  term 
deteriorations  in  water  quality  attributable  to 
weather  events  were  often  found  to  be  significant 
in  terms  of  mutagenicity.  These  effects  were  super- 
imposed on  longer  term  seasonal  patterns.  In 
winter,  temperatures  in  edmonton  sometimes 
remain  below  freezing  for  weeks  at  a  time.  This 
leads  to  a  generally  good  and  stable  raw  water 
quality,  because  there  is  no  run-off  to  the  river. 
Spring  thaw  produces  elevated  concentrations  of 
organic  matter;  the  magnitude  of  the  peak  depends 
on  the  winter's  snowfall  and  any  prior  melting. 
Fall  water  is  typically  characterized  by  improving 
water  quality  as  temperatures  drop  to  below  freez- 
ing, preventing  the  transport  of  decaying  organic 
material  to  the  river  during  precipitation  events. 
(Author's  abstract) 
W90-03494 


EFFECTS     OF     OZONATION,     BIOLOGICAL 

FILTRATION  AND  DISTRIBUTION  ON  THE 

CONCENTRATION  OF  EASILY  ASSIMILABLE 

ORGANIC    CARBON    (AOC)    IN    DRINKING 

WATER. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

K.  van  der  Kooij,  W.  A.  M.  Hijinen,  and  J.  C. 

Kruithof. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 

11,  No.  3,  p  297-311,   1989.  7  fig,  3  tab,   16  ref. 

Descriptors:  'Water  treatment,  'Ozonation,  'Or- 
ganic carbon,  'Drinking  water,  Biological  filters, 
Bacteria,  Culturing  techniques,  Assimilable  organ- 
ic carbon. 

The  concentration  of  easily  assimilable  organic 
carbon  (AOC)  as  determined  with  growth  meas- 
urements using  two  bacteria]  cultures,  increased 
linearly  with  ozone  dosage  at  values  below  1  mg 
03/mg  of  C.  Moreover,  a  linear  relationship  was 
found  between  AOC  increase  and  the  decrease  of 
UV  absorbance  of  water  after  ozonation  with  vari- 
ous dosages.  Biological  filtration  in  water  treat- 
ment reduced  AOC  concentrations,  but  the  re- 
maining values  were  above  the  AOC  concentration 
before  ozonation.  This  AOC  removal  was  associat- 
ed with  an  increased  colony  count  in  the  filtrate. 
The  AOC  concentration  of  drinking  water  pro- 
duced by  the  application  of  ozone  in  water  treat- 
ment decreased  during  distribution.  The  greatest 
decrease  was  observed  with  the  highest  AOC  con- 
centration. In  addition,  the  highest  colony  counts 
were  found  in  this  situation.  These  results  indicate 
AOC  determinations  can  be  used  for  measuring  the 
effects  of  biological  filtration  processes  on  the 
AOC  concentration  and  for  studiying  aftergrowth 
phenomena  in  distribution  systems.  (Author's  ab- 
stract) 
W90-03496 


TREATMENT  OF  SPA  WATER  WITH  OZONE 
PRODUCED  BY  UV  LIGHT. 

Trojan  Technologies,  Inc.,  London  (Ontario). 
G.  E.  Whitby. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol 
11,  No.  3,  p  313-324,   1989.   1  fig,   1  tab,  26  ref. 

Descriptors.  'Ozonation,  'Disinfection,  'Ultravio- 
let radiation,  'Water  treatment,  Spas,  Bacterial 
analysis,  Chlorination,  Comparison  studies. 

Some  North  American  manufacturers  are  selling 
devices  which  produce  ozone  from  UV  radiation, 
which  is  pumped  or  sucked  into  spas,  presumably 
to  disinfect  the  water,  without  having  to  use  chlo- 
rine. To  test  this  claim,  a  private  spa  used  by  two 
people  at  least  once  a  day  was  equipped  with  a  UV 
radiation  unit  and  an  ozone  (generating  by  UV) 
unit.  Bacterial  analysis  were  conducted  during  ex- 
periments carried  out  using  chlorine  alone,  ozone 
generated  by  UV  radiation,  and  ozone  in  combina- 
tion with  UV  radiation.  Heterotrophic  plate 
counts,  and  counts  of  Staphylococcus  aureus  and 
Pseudomonas  aeruginosa  were  lowest  when  using 
chlorine,  next  lowest  when  using  ozone  plus  UV 
radiation,  and  highest  when  using  UV-generated 
ozone.  It  is  concluded  that  insufficient  dissolved 
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ozone  is  present  for  a  sufficient  reaction  time  to 
effect  disinfection  of  these  organisms  by  ozone 
generated  UV  radiation.  The  fact  that  the  odor  of 
ozone  was  present  above  the  spa  water  indicates 
that  contacting  was  also  inefficient.  (Author's  ab- 
stract) 
W90-03497 


OZONE  TREATMENT  IN  COOLING  WATER 
SYSTEMS. 

Toshiba  Corp.,  Tokyo  (Japan). 

N.  Kaiga,  T.  Seki,  and  K.  Iyasu. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol 

11,  No.  3,  p  325-338,   1989.   12  fig,   1   tab,  5  ref. 

Descriptors:  'Water  treatment,  'Ozonation, 
'Cooling  water,  'Pipelines,  'Industrial  water, 
Slime,  Corrosion,  Freshwater,  Saline  water, 
Aquatic  life. 

In  the  fresh  water  system,  the  separating  effect  of 
the  ozonated  water  on  the  microorganisms,  such  as 
Sphaerotilus  and  Zoogloea,  which  adhere  to  the 
piping  and  form  a  slime  is  recognized.  When  the 
ozonated  water  is  supplied  intermittently  to  the 
piping  without  stopping  the  flow  of  the  cooling 
water,  a  constant  volume  of  cooling  water  can  be 
maintained.  At  the  velocity  of  1  m/sec,  the  amount 
of  metal  corrosion  produced  by  the  ozonated 
water  is  reduced  on  mild  steel,  increased  on  copper 
and  does  not  change  on  cast  iron,  when  compared 
with  that  produced  by  the  water  containing  no 
ozone.  In  the  seawater  system,  since  many  sub- 
stances are  oxidized  by  the  ozone,  the  same  treat- 
ment as  that  in  the  freshwater  system  cannot  be 
used.  However,  if  the  seawater  in  the  cooling 
system  can  be  replaced  with  ozone-containing  air 
intermittently  once  a  week,  the  adhesion  of  orga- 
nisms such  as  barnacles  and  mussels  to  the  piping 
can  be  prevented  without  having  a  negative  effect 
on  the  other  living  oceanic  organisms.  (Author's 
abstract) 
W90-03498 


RELATIONSHIPS  BETWEEN  ACTINOMY- 
CETE  POPULATIONS  AND  ORGANIC 
MATTER  DEGRADATION  IN  LAKE  MUL- 
WALA,  SOUTHEASTERN  AUSTRALIA. 

Murray-Darling     Freshwater     Research     Centre, 

Albury  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03513 


REDUCTIVE  DEHALOGENATION  AND 
BIOOXIDATION  OF  CHLORINATED  ETH- 
ANES AND  METHANES  BY  ACETOCLASTIC 
METHANOGENS. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-03554 
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CASE  STUDY  AND  PROPOSED  DECONTAMI- 
NATION STEPS  OF  THE  SOIL  AND  GROUND- 
WATER BENEATH  A  CLOSED  HERBICIDE 
PLANT  IN  GERMANY. 

Dekonta  G.m.b.H,  Mainz  (Germany,  F.R.). 

H.  J.  Jurgens,  and  R.  Roth. 

Chemosphere  CMSHAF,  Vol.  18,  No.  1-6,  p  1163- 

1169,  1989.  2  fig,  7  ref. 

Descriptors:  'Lindane,  'Dioxins,  'Cleanup, 
'Water  pollution  treatment,  'Pesticides,  'Decon- 
tamination, 'Soil  contamination,  'Groundwater 
pollution,  'Herbicides,  Case  studies,  West  Germa- 
ny, Organic  compounds,  Pollutant  identification, 
Sampling,  Chemical  degradation,  Cleanup  oper- 
ations, Isomers,  Chlorinated  hydrocarbons. 

A  chemical  pharmaceutical  plant  in  Hamburg, 
Germany,  which  produced  morphine  and  codeine, 
began  production  of  pesticides  in  1951,  beginning 
with  the  manufacture  of  hexachlorcyclohexane 
(HCH)  and  the  corresponding  isolation  of  lindane. 
The  inactive  isomers  from  this  production  were 
stored  on  site.  Thermal  decomposition  of  the  HCH 
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isomers  produced  residues  that  were  first  discov- 
ered in  1984  and  that  consisted  of  polychlorinated 
dioxins.  The  case  history  of  the  removal  of  these 
residues  from  the  immediate  environment  is  re- 
viewed. The  groundwater  below  the  contaminated 
soil  was  also  contaminated  with  chlorobenzenes, 
chlorophenols  and  hexachlorocyclohexane.  Alto- 
gether, 4081  meters  of  cores  were  analyzed  geo- 
logically and  2,652  soil  samples  were  taken  for 
chemical  analysis.  Groundwater  samples  were 
taken  from  74  wells.  Probably  because  of  its  rapid 
degradation,  only  low  concentrations  of  2,4,5-T 
were  detected  in  the  surrounding  soil.  Approxi- 
mately 88%  of  the  soil  samples  contained  less  than 
10  mg/kg  of  chlorobenzene,  hexachlorocyclohex- 
ane and  chlorophenol.  PCDDs,  especially  2,3,7,8- 
TCDD,  were  found  nearer  to  the  surface.  Two 
possible  sources  of  the  PCDDs  and  PCDFs  in  the 
pesticide  production  were  production  of  2,3,7,8- 
TCDD  with  a  low  content  of  higher  chlorinated 
PCDDs  and  PCDFs,  and  thermal  decomposition 
of  hexachlorocyclohexane  isomers,  mainly  to 
higher  chlorinated  PCDDs  and  PCDFs,  with  a 
low  content  of  2,3,7,8-TCDD.  In  areas  of  high 
2,3,7, 8-TCDD  concentrations,  approximately  2600 
cu  m  of  soil  was  excavated  to  depths  ranging  from 
0.5-4.0  m  and  stored  in  large  bags  until  it  could  be 
decontaminated.  From  early  1986  to  October  1987 
nearly  6  tons  of  organic  material,  mainly  chloro- 
benzenes, have  been  pumped  out  of  the  bottom  of 
two  wells.  Although  it  is  believed  that  this  con- 
tamination does  not  pose  a  risk  to  the  ecosphere, 
plans  are  to  excavate  areas  of  high  contamination 
levels  followed  by  thermal  decontamination  and 
refilling  the  soil.  (Friedmann-PTT) 
W90-02616 


PRESERVATION  AND  RESTORATION  OF 
THE  WATER  RESOURCES  OF  THE  ARAL 
SEA--AN  URGENT  NATIONAL  ECONOMIC 
PROBLEM. 

V.  S.  Altunin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  65-72,  August  1989.  2  fig,  1  tab. 

Descriptors:  "USSR,  *Aral  Sea,  *Watershed  man- 
agement, *Lake  restoration,  *Sea  level,  Runoff, 
Canal  linings,  Crop  rotation,  Desalination,  Syr 
Darya  River,  Ama  Darya  River. 

Large  water  management  and  reclamation  facilities 
and  the  creation  of  agroindustrial  complexes 
mainly  for  the  production  of  cotton,  rice,  and 
other  crops  under  conditions  of  increasing  volumes 
of  consumptive  use  of  water  for  irrigation  are 
being  carried  out  without  due  consideration  of  the 
ecological  consequences  for  the  Aral  Sea  (in  the 
U.S.S.R.)  and  with  a  pronounced  worsening  of  the 
sanitary  and  epidemiological  conditions  in  this 
basin.  As  a  result  of  the  cessation  of  the  runoff  of 
the  Syr  Darya  River  and  considerable  reduction  of 
the  runoff  of  the  Amu  Darya  River,  the  level  of 
the  Aral  Sea  has  dropped  by  13  m  and  is  continu- 
ing to  drop  intensely.  The  water  area  of  the  Aral 
Sea  has  decreased  by  one-third,  a  multitude  of 
islands  and  shoals  have  appeared.  Intense  drying 
and  salinization  of  the  lands  in  the  Amu  Darya  and 
Syr  Darya  deltas  is  accompanied  by  a  change  in 
the  local  climate,  which  in  the  future  will  lead  to 
the  destruction  of  the  ecosystem  of  the  Aral  basin. 
The  catastrophic  drop  of  the  Aral  Sea  level  right 
now  is  forming  a  number  of  social,  economic, 
climatic,  and  ecological  problems.  Intensification 
of  deflation  processes  leading  to  the  transport  of 
salts  and  the  formation  of  sand-salt  storms  is  caus- 
ing the  greatest  disquiet.  Watertight  coatings  on 
the  existing  water-conveying  canals,  introduction 
of  crop  rotation,  removal  of  low-productivity 
saline  lands,  construction  of  new  lined  canals,  and 
use  of  the  desalinized  and  mineralized  subsurface 
waters  under  the  irrigation  systems  would  help 
preserve  water.  Delivery  of  the  surface  collecting 
drain  waters  from  the  entire  basin  into  the  Amu 
Darya,  Syr  Darya,  and  Aral  Sea,  and  creation  of 
automated  water  accounting  are  also  suggested. 
Use  of  wind  and  solar  energy  for  desalination  of 
mineralized  waters  and  transfer  of  waters  from 
Siberian  rivers  by  pipelines  to  the  Aral  Sea  basin 
would  improve  drinking  water  supplies.  It  is  tech- 
nically possible  to  realize  the  recommended  meas- 
ures within  5-10  years,  to  preserve  the  Aral  Sea, 
and  to  gradually  approach  a  solution  to  the  prob- 


lem of  restoring  the  ecosystem  of  the  Aral-Amu 

Darya  water  basin.  (Mertz-PTT) 

W90-02692 


WATER       QUALITY       MANAGEMENT       IN 
CANALS  AND  PIPELINES. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-02694 


WATER-QUALITY  MANAGEMENT 

THROUGH  COMBINED  SIMULATION-OPTI- 
MIZATION APPROACH. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
D.  H.  Burn. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  115,  No.  5,  p  1011-1024,  October 
1989.  2  fig,  6  tab,  17  ref 

Descriptors:  *Water  quality  management, 
•Wastewater  treatment,  'Waste  load,  'Model  stud- 
ies, Cost  analysis,  Simulation  analysis,  Optimiza- 
tion, Decision  making. 

A  modeling  technique  for  water-quality  manage- 
ment that  incorporates  both  simulation  and  optimi- 
zation is  presented.  The  proposed  methodology 
should  be  of  use  in  the  allocation  of  waste  load  for 
a  number  of  dischargers  located  on  a  water  body. 
A  Monte  Carlo  simulation  model  is  utilized  to 
generate  a  series  of  water  quality  responses  that 
lead  to  the  formulation  of  a  constraint  set  for  the 
optimization  model.  Repeated  solution  of  the  opti- 
mization model,  using  an  appropriate  mathematical 
programming  technique,  yields  a  distribution  for 
the  required  treatment  cost.  Additionally,  the  dis- 
tribution for  the  required  pollutant  removal  frac- 
tion at  each  of  the  point  source  locations  is  ob- 
tained from  the  combined  use  of  simulation  and 
optimization.  From  the  treatment  cost  distribution 
function  attractive  alternatives  can  be  identified  for 
further  analysis  prior  to  the  implementation  of  a 
water-quality  management  plan.  An  example  is 
presented  that  demonstrates  the  enhancement  of 
the  decision-making  process  by  reducing  the 
number  of  solutions  the  decision  maker  must  con- 
sider as  viable  alternatives.  (Author's  abstract) 
W90-02723 


SELECTION  OF  RECEPTOR  SITES  FOR  OPTI- 
MIZED ACID  RAIN  CONTROL  STRATEGIES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

S.  A.  Batterman. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  115,  No.  5,  p  1046-1058,  October 

1989.  4  fig,  12  ref. 

Descriptors:  *Acid  rain,  'Path  of  pollutants,  'Fate 
of  pollutants,  'Water  pollution  control,  'Air  pollu- 
tion effects,  Optimization  studies,  Environmental 
policy,  Model  studies,  Computer  models. 

A  procedure  was  developed  to  identify  the  recep- 
tor sites  which  influence  optimized  emission  abate- 
ment strategies.  The  mathematical  formulation  of 
targeted  emission  control  strategies  was  developed 
by  considering  the  objective  of  minimizing  total 
control  costs  subject  to  achieving  deposition  tar- 
gets. Emission  sources  are  classified  into  categories 
based  on  geographical  region,  source  type  or  other 
features;  classification  based  on  countries  or  states 
is  most  common.  Cost  curves  giving  annualized 
emission  abatement  costs  are  developed  by  consid- 
ering the  abatement  options,  fuel  substitution,  etc., 
available  in  each  source  category.  The  'influential 
receptors'  are  the  most  critical  sites  in  terms  of 
meeting  environmental  objectives.  Influential  re- 
ceptors represent  only  a  small  portion  of  the  mod- 
eled region.  After  their  identification,  standard  op- 
timization techniques  may  be  used.  The  procedure 
increases  the  speed  of  optimization,  decreases 
memory  requirements,  and  enables  the  solution  of 
realistic  problems  using  microcomputers.  Influen- 
tial receptors  are  found  for  several  emission  abate- 
ment strategies  aimed  at  reducing  peak  concentra- 
tions and  surface  depositions  of  sulfur  and  nitrogen 
in  North  America  and  Europe.  (White-Reimer- 
PTT) 
W90-02724 


STORING  SEDIMENT  AND  FREEING  FISH. 

Army  Engineer  District,  Portland,  OR. 
B.  McCracken. 

Civil  Engineering,  Vol.  59,  No.  9,  p  58-60,  Septem- 
ber 1989.  2  fig. 

Descriptors:  'Earth  dams,  'Rockfill  dams,  'Sedi- 
ment control,  'Fish  handling  facilities,  'Toutle 
River,  Salmon,  Trout,  Fish  migration,  Fish  bar- 
riers, Fish  ladders,  Spillways,  Dam  construction, 
Contracts,  Oregon. 

The  Portland,  OR,  district  of  the  Corps  of  Engi- 
neers is  currently  constructing  an  earth  and  rockfill 
dam  on  the  North  Fork  Toutle  River  to  trap  and 
store  the  sediment  from  the  Mount  St.  Helens 
eruption  that  threatens  the  Cowlitz  and  Columbia 
river  systems  and  yet  also  allow  for  salmon  and 
steelhead  migration  on  the  river  system.  The  main 
features  are  the  embankment  dam,  the  spillways, 
the  outlet  works,  and,  of  course,  a  facility  to  aid 
fish  migration.  The  fish  collection  facility  consists 
of  a  fish  barrier  across  the  river,  a  fish  ladder,  a 
collection  pool,  and  a  lock.  Fish  migrating  up- 
stream will  be  trapped  and  hauled.  The  lock  will 
be  used  to  move  fish  from  the  collection  pool  and 
onto  trucks.  A  complicated  outlet  works  system  is 
being  installed  to  trap  and  store  sediment  efficient- 
ly. Construction  of  the  dam  system  is  expected  to 
continue  on  schedule  until  completion  in  Feb. 
1990.  The  construction  contract  for  the  dam 
system  was  awarded  to  Granite  Construction  Co. 
for  $156.5  million.  (Cutty-PTT) 
W90-02734 


EPA'S  APPROACH  TO  EVALUATING  AND 
CLEANING  UP  GROUND  WATER  CONTAMI- 
NATION AT  SUPERFUND  SITES. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
J.  L.  Haley,  D.  J.  Lang,  and  L.  Herrinton. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  4,  p  177-183,  1989.  8  ref. 

Descriptors:  'Water  pollution  treatment,  'Clean- 
up, 'Landfills,  'Groundwater  pollution,  'Super- 
fund  sites,  'Environmental  protection,  Policy 
making,  Decision  making,  Remedies. 

EPA's  approach  for  developing,  evaluating,  and 
selecting  ground  water  response  actions  at  Super- 
fund  sites  with  contaminated  ground  water  in- 
volves a  series  of  key  decisions  to  support  neces- 
sary actions.  These  actions  include  the  following: 
(1)  planning  how  the  site  will  be  managed,  (2) 
determining  data  needs,  (3)  determining  remedial 
action  objectives,  (4)  developing  alternatives,  and 
(5)  selecting  and  implementing  the  remedy.  The 
key  decisions  should  reflect  a  policy  and  decision- 
making approach  developed  within  the  framework 
of  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA  1980) 
as  amended  by  the  Superfund  Amendments  and 
Reauthorization  Act  (SARA  1986)  and  program 
policies  to  implement  these  acts.  A  flexible,  itera- 
tive process,  by  which  ground  water  remedies  can 
be  identified,  evaluated,  selected,  and  implemented 
at  Superfund  sites  beginning  with  initial  site  inves- 
tigation tasks  and  ending  with  evaluation  of  imple- 
mented actions  is  outlined.  Proper  consideration  of 
the  factors  presented  should  result  in  an  efficient, 
effective  procedure  for  making  remedial  action 
decisions  for  contaminated  ground  water  that  en- 
sures protection  of  human  health  and  the  environ- 
ment. (Author's  abstract) 
W90-02773 


CONSERVING      RIVERS      IN      SOUTHERN 
AFRICA. 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02809 


COASTAL  LAGOONS  OF  BRITAIN:  AN  OVER- 
VIEW AND  CONSERVATION  APPRAISAL. 

Cambridge  Univ.   (England).   Dept.   of  Zoology. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02810 
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CHILDHOOD  LEAD  POISONING. 

Massachusetts    Dept.    of  Public    Health,    Boston. 
Childhood  Lead  Poisoning  Prevention  Program. 
For  primary  bibliographic  entry  see  Field  5F. 
W9O-02818 


SUPERFUND  RECORD  OF  DECISION:  OPER- 
ATING INDUSTRIES,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-128391. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-88/017,  November 
1987.  28p,  8  fig,  3  tab. 

Descriptors:  'Hazardous  wastes,  *Leachates, 
•Sludge  disposal,  *Landfills,  *Volatile  organic 
compounds,  *Superfund,  "Cleanup  operations, 
•Water  pollution  treatment,  Monterey  Park,  Ben- 
zene, Toluene,  Vinyl  chloride,  Trichloroethene, 
Organic  compounds,  Costs,  Air  stripping,  Granu- 
lar activated  carbon. 

The  Operating  Industries,  Inc.  (Oil)  site,  consisting 
of  a  190-acre  landfill,  is  located  in  Monterey  Park, 
CA.  The  City  of  Montebello,  which  borders  the 
southern  parcel  of  the  landfill,  has  a  population  of 
52,929  residents.  Several  residences  are  located 
immediately  adjacent  to  the  landfill  boundaries. 
Between  1948  and  1984,  the  landfill  was  used  for 
the  disposal  of  municipal  and  industrial  waste. 
Over  its  36-year  life  span,  the  Oil  landfill  has 
accepted  several  types  of  waste,  including:  residen- 
tial and  commercial  refuse;  water-insoluble,  nonde- 
composable  inert  solids;  liquid  wastes;  various  haz- 
ardous wastes  including  wastewater  treatment 
sludge  from  production  of  chrome  oxide  green 
pigment;  and  slop  oil  emulsion  solids  and  tank 
bottom  sludges  (leaded)  from  petroleum  refining 
operations.  Beginning  in  1979,  gas  was  extracted 
from  the  landfill  for  processing  and  sale.  EPA  has 
conducted  a  number  of  emergency  actions  to  miti- 
gate potential  threats  to  public  health  and  the 
environment.  Both  landfill  gas  and  leachate  are 
generated  by  the  Oil  site.  Since  October  1984, 
collected  leachate  has  been  stored  onsite  in  tanks 
and  transported  to  a  permitted  offsite  treatment 
facility.  Approximately  10,000  gallons  of  leachate 
will  be  collected  before  implementation  of  a  final 
site  remedy.  The  leachate  generated  contains  vola- 
tile organic  compounds  including:  benzene,  trich- 
loroethene, toluene,  and  vinyl  chloride.  The  select- 
ed remedial  action  for  this  site  includes  onsite 
treatment  of  leachate  and  other  collected  hazard- 
ous liquids  by  air  stripping  and  granular  activated 
carbon  adsorption  in  a  facility  constructed  at  onsite 
location  B  with  discharge  to  the  Los  Angeles 
County  Sanitation  District  sewerage  system.  The 
estimated  5-year  capital  cost  for  this  remedial 
action  is  $1,900,000  with  estimated  5-year  annual 
operation  and  maintenance  of  $700,000.  (Author's 
abstract) 
W90-02916 


SUPERFUND  RECORD  OF  DECISION: 
ODESSA  CHROMIUM  II,  TX. 

Environmental  Protection  Agency,  Washington, 
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Descriptors:  'Hazardous  wastes,  *Superfund, 
•Cleanup  operations,  •Chromium,  *Water  pollu- 
tion treatment,  Groundwater  quality,  Texas,  Water 
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tion, Aquifers,  Costs,  Electrochemistry,  Chemical 
treatment. 

The  Odessa  Chromium  II  site  consists  of  chromi- 
um (Cr)  contaminated  wells  within  200  acres  of 
residential,  commercial,  and  industrial  properties 
and  facilities  just  outside  the  northwestern  city 
limits  of  Odessa,  Ector  County,  Texas.  Nearly 
every  residence  or  commercial  facility  is  served  by 
one  or  more  water  wells  completed  in  the  underly- 
ing Trinity  Aquifer,  which  offers  the  only  source 
of  potable  groundwater.  Two  separate  contami- 


nant plumes  are  bounded  by  the  site:  5329  An- 
drews Highway,  and  57th  Street  and  Andrews 
Highway.  In  1970,  local  health  department  au- 
thorities investigated  a  complaint  of  contaminated 
(5.5  mg/L  Cr)  well  water  on  the  property  to  the 
south  of  5329  Andrews  Highway.  At  that  time, 
wastewater  analysis  did  not  indicate  the  presence 
of  Cr  despite  the  presence  in  1978  of  a  cleaning  vat 
solution,  stored  in  partially  buried  steel  tanks, 
which  contained  2.8  mg/L  of  Cr.  One  of  the 
storage  tanks  was  discovered  leaking  and  the  tanks 
were  subsequently  removed.  The  facility  at  57th 
Street  and  Andrews  Highway  has  been  in  oper- 
ation since  about  1950.  Chromates  were  utilized  in 
the  cooling  system  until  about  1976.  This  system 
was  apparently  tied  into  one  of  the  plant's  water 
wells  and  during  occasional  slow  downs,  cooling 
water  could  have  been  inadvertently  back  flushed 
into  the  well  since  there  was  no  check  valve.  The 
plant  also  utilized  an  unlined  pit  for  the  disposal  of 
contaminated  wastewater,  including  chromate 
wastes  from  the  cooling  water  system,  until  about 
1977.  The  first  operable  unit,  signed  in  September 
1986,  provided  for  the  extension  of  the  city's  water 
supply  until  final  groundwater  remediation  is  com- 
plete. Although  Cr  is  the  primary  contaminant  of 
concern  to  the  groundwater,  other  inorganics  have 
been  found  in  the  soil.  The  selected  remedial  action 
for  this  site  includes:  groundwater  pump  and  treat- 
ment using  electrochemical  techniques  with  rein- 
jection  into  the  Trinity  Aquifer;  and  groundwater 
monitoring.  A  treatability  study  will  be  conducted 
during  the  system  design  phase  of  the  project  to 
aid  in  designing  an  appropriate  treatment  system. 
The  estimated  present  worth  cost  for  this  remedial 
action  is  $3,618,000.  (See  also  W90-02972)  (Au- 
thor's abstract) 
W90-02917 


SUPERFUND  RECORD  OF  DECISION:  CEN- 
TRAL CITY/CLEAR  CREEK,  CO. 

Environmental  Protection  Agency,  Washington, 
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Descriptors:  *Superfund,  'Cleanup  operations, 
•Water  pollution  treatment,  *Colorado,  *Acid 
mine  drainage,  Water  pollution  prevention,  Water 
pollution  sources,  Aluminum,  Arsenic,  Cadmium, 
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Monitoring,  Slope  stabilization,  Fluorides. 

The  Clear  Creek/Central  City  Superfund  site  is 
located  approximately  30  miles  west  of  Denver  in 
Clear  Creek  and  Gilpin  Counties,  CO.  The  site 
consists  primarily  of  acid  mine  drainages  from  five 
mine  tunnels  and  adjacent  milling  and  rinsing 
wastes.  Currently,  acid  mine  drainage  and  runon 
and  runoff  from  the  tailings  and  waste  rock  piles 
have  affected  downstream  surface  water  quality. 
In  addition  to  the  direct  discharge  from  the  mine 
tunnels,  contaminated  water  may  enter  Clear 
Creek  and  North  Clear  Creek  during  overland 
sheet  flow.  This  occurs  during  rapid  snowmelt  and 
storms.  The  resulting  surface  flow  across  the  tail- 
ings and  waste  rock  piles  dissolves  soluble  minerals 
and  transports  particulate  tailings  and  waste  rock 
materials  into  the  creeks.  All  this  results  in  elevat- 
ed creek  acidity  and  metal  loads.  The  introduction 
of  tailings  and  waste  rock  into  the  creeks  could 
also  occur  due  to  catastrophic  collapse  of  tailings 
and  waste  rock  piles  during  a  flash  flood  or  as  a 
result  of  undercutting  of  the  base  of  the  pile  under 
any  flow  regimen.  The  discharge  from  the  five 
tunnels  was  addressed  in  the  first  remedial  action 
operable  unit  for  this  site.  The  primary  contami- 
nants of  concern  for  human  receptors  in  surface 
water  include:  aluminum,  arsenic,  cadmium,  chro- 
mium (IV),  lead,  manganese,  nickel,  and  silver.  For 
aquatic  receptors,  this  list  expands  to  include: 
copper,  fluoride,  and  zinc.  The  selected  remedial 
action  for  this  site  includes:  slope  stabilization  at 
the  Big  Five  Tunnel  and  Gregory  Incline;  monitor- 
ing of  the  gabion  wall  at  the  Gregory  Incline;  and 
runon  control  at  the  Argo  Tunnel,  Big  Five 
Tunnel,  Gregory  Incline,  National  Tunnel,  and  the 
Quartz  Hill  Tunnel.  The  estimated  present  worth 
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cost  for  this  remedial  action  is  $1,049,600.  (Au- 
thor's abstract) 
W90-02918 


SUPERFUND  RECORD  OF  DECISION:  PRIS- 
TINE, OH. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
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Descriptors:  'Hazardous  wastes,  *Waste  dumps, 
•Superfund,  *Water  pollution  treatment,  *Cleanup 
operations,  *Ohio,  Incineration,  Acids,  Solvents, 
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ganic compounds,  Tetrachloroethene,  Trichlor- 
oethylene,  Benzene,  Excavation,  Vitrification, 
Costs. 

In  1974,  Pristine,  Inc.  began  liquid  waste  disposal 
operations  at  a  site  located  in  southwestern  Ohio. 
In  the  spring  of  1977,  Pristine,   Inc.  obtained  a 
permit  to  operate  a  liquid  waste  incinerator.  In 
April  1979,  as  many  as  8,000  to  10,000  drums  and 
several  hundred  thousand  gallons  of  bulk  liquids 
were  found  onsite,  consisting  of  acids,  solvents, 
pesticides,  polychlorinated  biphenyls  (PCBs),  and 
other  chemicals.  Disposal  operations  were  ordered 
to  shut  down  in  September  1981,  in  accordance 
with  a  partial  consent  order  with  the  State  of  Ohio. 
From  June  1980  to  November  1983,  much  of  the 
onsite  waste  was  removed  in  accordance  with  the 
Consent  Decree  between   Pristine,   Inc.   and   the 
Ohio  EPA.   Wastes  stored  and  subsequently  re- 
moved from  the  site  during  this  period  included 
paint  sludges,  lab  packs,  flammable  solvents,  cya- 
nide wastes,  pesticides,  chlorinated  solvent  sludge, 
DDT,  'neutralized'  acid  sludges,  PCB-contaminat- 
ed  soils,  incinerator  ash,  and  solvent/sludge  mix- 
tures. Between  March  1984  and  July  1984,  soil  and 
waste  removal  activities  addressing  immediate  haz- 
ardous site  conditions  were  performed  by  some  of 
the  potentially  responsible  parties.  These  activities 
did  not  address  the  long-term  risks  associated  with 
the  site.  The  results  of  the  Remedial  Investigation/ 
Feasibility  Study  indicated  that  >  90  compounds 
were  detected  in  the  soil,  groundwater,   surface 
water,  and  sediments  including:  volatile  organic 
compounds   (VOCs)   (tetrachloroethene,   trichlor- 
oethylene,  benzene),  organics,  inorganics  (metals), 
and  pesticides  (dioxin  in  soils  and  sediments  only). 
The  selected  remedial  action  for  this  site  includes: 
excavation  and  onsite  consolidation  of  1,725  cu  yd 
of  contaminated  soils  and  sediments  with  in  situ 
vitrification  of  an  average  of  37,000  cu  yd  (average 
of  10  ft  across  the  entire  2.2-acre  site)  of  contami- 
nated soils  and  sediments  followed  by  putting  a 
vegetative    soil    cover    over    the    vitrified    mass; 
groundwater  extraction  and   treatment   using  air 
stripping  with  carbon  off-gas  and  offsite  discharge 
to  a  creek;  decontamination,  demolition,  and  offsite 
disposal  of  all  onsite  structures  in  a  non-RCRA 
landfill;  installation  of  a  french  drain;  and  imple- 
mentation  of  deed   and   access   restrictions.    The 
estimated   present   worth   cost   for   this   remedial 
action  is  $17,094,000  with  annual  operation  and 
maintenance  costs  of  $94,800.  (Author's  abstract) 
W90-02919 
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The  Cherokee  County  site,  the  Kansas  portion  of 
the  Tri-State  Mining  District,  is  located  in  the 
extreme  southeastern  corner  of  Kansas.  The 
Galena  subsite  is  characterized  by  surface  mining 
waste  features  that  impact  the  quality  of  the  shal- 
low groundwater  aquifer.  This  aquifer  is  a  primary 
source  of  drinking  water  for  approximately  1,050 
people.  EPA  investigations  of  the  Galena  subsite 
conducted  in  1986  and  1987  demonstrated  that  the 
shallow  groundwater  aquifer  and  surface  water  are 
contaminated  with  elevated  concentrations  of 
metals.  Due  to  the  concern  for  the  health  of  per- 
sons drinking  this  water,  EPA  conducted  a  remov- 
al action  and  installed  water  treatment  units  on 
these  wells.  This  removal  action  was  considered  a 
temporary  protective  measure.  The  primary  con- 
taminants of  concern  observed  in  the  private  wells 
include:  cadmium,  lead,  selenium,  and  zinc.  The 
selected  remedial  action  for  this  site  provides  for 
collection  of  water  from  the  aquifer  through  exist- 
ing wells  owned  by  the  City  of  Galena  with  subse- 
quent distribution  of  that  water  through  a  pipeline 
network  to  418  houses,  businesses,  and  farms  out- 
side of  the  Galena  municipal  water  system  but 
within  the  subsite.  Additional  capacity  for  the  ex- 
panded system  will  be  rehabilitated  to  provide 
additional  capacity  for  the  expanded  system.  If 
rehabilitation  becomes  infeasible  due  to  unforeseen 
onsite  technicalities,  a  new  deep  aquifer  well  may 
be  drilled  to  provide  additional  waters.  The 
remedy  includes  acquiring  the  construction  and 
equipment  necessary  to  set  up  a  water  supply  to 
this  area.  The  estimated  present  worth  cost  for  this 
remedy  is  $5,300,000  with  annual  operation  and 
maintenance  costs  of  $100,000.  (Author's  abstract) 
W90-02920 


WASTEWATER  TREATMENT  AND   RECEIV- 
ING WATER  BODY  INTERACTIONS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Risk  Reduction  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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SUPERFUND  RECORD  OF  DECISION: 
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Environmental  Protection  Agency,  Washington, 
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The  Odessa  Chromium  I  site  consists  of  a  series  of 
chromium  contaminated  wells  within  300  acres  of 
residential,  commercial,  and  industrial  properties 
and  facilities  just  outside  the  city  limits  of  Odessa, 
Texas.  Nearly  every  residence  or  commercial  facil- 
ity is  served  by  one  or  more  water  wells  completed 
in  the  underlying  Trinity  Aquifer,  which  offers  the 
only  source  of  potable  groundwater.  Two  potential 
sources  of  groundwater  contamination  at  the  site 
have  been  identified:  4318  Brazos  property,  and 
2104  West  42nd  Street.  In  December  1979,  the 
Texas  Department  of  Water  Resources  identified 
the  4318  Brazos  property  as  a  potential  source  of 
chromium  contamination.  Several  chrome  plating 
operations  functioned  at  this  property  between 
1972  and  1977.  The  site  at  2104  West  42nd  Street  is 
presently  operating  as  a  metal  plating  facility.  This 
property  was  first  identified  as  a  possible  source  of 
groundwater  contamination  in  1978.  The  first  oper- 
able unit  Record  of  Decision,  signed  in  September 
1986,  provided  for  the  extension  of  the  city's  water 
supply  until  final  groundwater  remediation  is  com- 
plete. Although  chromium  is  the  primary  contami- 
nant of  concern  affecting  the  groundwater,  other 
inorganics  have  been  found  in  the  soil.  The  select- 
ed remedial  action  for  this  site  includes:  demolition 
and  disposal  of  a  building  at  4318  Brazos;  ground- 
water pump  and  treatment  using  electrochemical 
techniques  with  reinjection  into  the  Trinity  Aqui- 


fer; and  groundwater  monitoring.  The  estimated 
present   worth   cost   for   this   remedial   action   is 
$2,836,000.   (See   also   W90-02917)   (Author's   ab- 
stract) 
W90-02927 


SUPERFUND  RECORD  OF  DECISION:  OLD 
MIDLAND  PRODUCTS,  AR. 

Environmental  Protection  Agency,  Washington, 
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"Water  pollution  treatment,  "Arkansas,  "Creosote, 
•Pentachlorophenol,  Polycyclic  aromatic  hydro- 
carbons, Soil  contamination,  Groundwater  pollu- 
tion, Sludge,  Costs. 

The  Old  Midland  Products  site  is  an  abandoned 
creosote  and  pentachlorophenol  wood  preserving 
plant  and  sawmill,  located  in  Ola,  Yell  County, 
Arkansas.  The  site  is  flat  with  a  total  area  of 
approximately  37  acres.  Between  1969  and  1970, 
Old  Midland  Products  was  in  operation  treating 
wood  with  creosote.  Effluents  from  the  treatment 
process  containing  pentachlorophenol  (PCP)  and 
polynuclear  aromatic  compounds  were  discharged 
into  lagoons  1  or  3  and  other  lagoons  via  a  move- 
able discharge  pipe.  Pond  overflows  have  oc- 
curred with  drainage  to  the  intermittent  stream 
west  of  the  lagoons.  The  land,  originally  owned  by 
the  Old  Midland  Products  Co.,  was  sold  in  1979  to 
the  Plainview-Ola  Economic  Trust  Inc.  Approxi- 
mately 9,000  to  21,000  cu  yd  of  soil,  850  cu  yd  of 
drainage  sediments,  450,000  gallons  of  groundwat- 
er, 620,000  gallons  of  lagoon  fluids,  and  2,770  cu 
yd  of  lagoon  sludges  are  contaminated  with  PCP 
and  polynuclear  aromatic  hydrocarbons  (secondar- 
ily). The  selected  remedial  action  for  this  site  in- 
cludes: onsite  thermal  destruction  of  the  contami- 
nated surface  soils,  lagoon  sludges,  and  drain- 
ageway  sediments  with  onsite  disposal  of  waste 
residuals  and  a  vegetated  cover;  and  groundwater 
pump  and  treatment  using  carbon  adsorption.  Cost 
estimates  for  these  actions  have  not  yet  been  fully 
developed  and  recovery  enforcement  action  will 
be  pursed  at  a  later  date.  (Author's  abstract) 
W90-02928 


HAZARDOUS  WASTE  REDUCTION  AT  THE 
SAVANNAH  RTVER  PLANT. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 
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As  part  of  an  overall  site  program,  the  Savannah 
River  Laboratory  (SRL)  is  actively  pursuing  meth- 
ods to  reduce  volumes  of  hazardous  waste.  A 
major  part  of  this  program  is  directed  at  identify- 
ing non-hazardous  materials  which  can  be  substi- 
tuted for  hazardous  ones.  Examples  of  successful 
hazardous  waste  reduction  are  discussed  including 
the  source,  the  regulatory  standards,  and  the  site 
impact  of  eliminating  or  reducing  waste-specifical- 
ly with  respect  to:  leaded  oil  waste  reduction, 
aqueous  degreasers  as  substitutes  for  halogenated 
solvents,  liquid  scintillation  wastes,  lithium  alumi- 
num dross,  and  use  of  nitrate  wastes  as  fertilizer.  A 
15%  reduction  was  achieved  in  the  hazardous 
waste  inventory  during  1987.  (Lantz-PTT) 
W90-02930 


SUPERFUND  RECORD  OF  DECISION:  NAS- 
COLITE  CORPORATION,  NJ. 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-1283O0. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-88/059,  December 
1987.  105p,  6  fig,  2  tab,  6  append. 

Descriptors:  "Superfund,  "Water  pollution  treat- 
ment, "Cleanup  operations,  "New  Jersey,  "Organ- 
ic compounds,  Polymethyl  methacrylate,  Plexig- 
lass, Drinking  water,  Volatile  organic  compounds, 
Groundwater  pollution,  Aquifers,  Costs. 

The  Nascolite  Corporation  site  is  located  in  the 
cities  of  Millville  and  Vineland,  Cumberland 
County,  New  Jersey.  The  17.5  acre  site,  over  one- 
half  of  which  is  wooded,  is  in  an  area  zoned  as 
residential  and  industrial.  Several  homes  exist  near 
the  site  and  rely  on  potable  wells  for  drinking 
water.  Between  1953  and  1980,  the  Nascolite  Cor- 
poration manufactured  polymethyl  methacrylate 
(MMA)  sheets,  commonly  known  as  Plexiglass. 
Waste  residues  from  the  distillation  of  scrap  acryl- 
ic, a  manufacturing  by-product,  were  stored  in 
buried  tanks  onsite.  Perforation  in  one  of  the  tanks 
excavated  indicated  the  possibility  of  liquid  waste 
leaking  into  the  soils.  In  1981  and  1983,  the  New 
Jersey  Department  of  Environmental  Protection 
(NJDEP)  sampled  onsite  and  found  in  significant 
concentrations  of  volatile  organic  compounds 
(VOCs)  in  the  groundwater.  NJDEP  identified  > 
100,  fifty-five  gallon  drums  and  several  buned 
tanks  on  the  site,  most  of  which  had  been  subse- 
quently removed  from  the  site  by  the  property 
owner.  The  remaining  drums  were  removed  by 
EPA.  The  primary  contaminants  of  concern  affect- 
ing both  groundwater  and  soil  include:  VOCs, 
base/neutrals,  and  MMA.  The  selected  remedial 
action  for  this  site  includes:  groundwater  pump 
and  onsite  treatment  using  a  method  determined 
through  pilot  testing  with  reinjection  into  the  aqui- 
fer; performance  of  additional  soil  and  onsite  build- 
ing studies  to  determine  appropriate  future  remedi- 
al measures;  and  provision  of  an  alternate  water 
supply  for  potentially  affected  residents.  The  esti- 
mated capital  cost  for  this  remedial  action  is 
$609,000  with  annual  operation  and  maintenance  of 
$266,000.  (Author's  abstract) 
W90-02933 


RCRA  (RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT)  FACILITY  INVESTIGATION 
(RFD  GUIDANCE.  VOLUME  3:  AJH  AND  SUR- 
FACE WATER  RELEASES. 

NUS  Corp.,  Gaithersburg,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02936 


HYDRODYNAMICS  AND  WATER  QUALITY 
MODELING  OF  A  WET  DETENTION  POND. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field   5D. 
W90-03022 


COMPUTER  MODEL  FOR  THE  ESTIMATION 
OF  EFFLUENT  STANDARDS  FOR  PRIORITY 
POLLUTANTS  FROM  A  WASTEWATER  DIS- 
CHARGE BASED  UPON  AQUATIC  LIFE  CRI- 
TERION OF  THE  RECEIVING  STREAM. 
J.  R.  Nuckols,  S.  F.  Thomson,  and  A.  G. 
Westerman. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
357-362,  3  fig,  7  ref. 

Descriptors:  "Model  studies,  "Water  pollution  con- 
trol, "Kentucky,  "Pollution  load,  "Water  quality 
standards,  "Risks,  "Computer  models,  Streamfiow, 
Parameter  estimation  model,  Priority  pollutants, 
Statistics,  Clean  Water  Act,  Management  planning, 
Wastewater  facilities,  Ecosystems. 

A  computer  model,  the  parameter  estimation 
model,  has  been  developed  to  provide  the  user 
with  a  numerical  calculation  of  risk  associated  with 
the  discharge  of  priority  pollutants,  as  defined  by 
the  U.S.  Environmental  Protection  Agency,  on  the 
aquatic  ecosystem  of  the  receiving  stream.  The 
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model  uses  an  application  of  the  SAS  statistical 
computing  system  in  conjunction  with  standard 
mass  balance  analytical  techniques  to  determine 
the  risk  associated  with  the  discharge  of  any  pol- 
lutant for  which  an  ambient  water  quality  criterion 
has  been  established.  The  model  was  developed 
primarily  to  assist  in  the  determination  of  specific 
numerical  values  to  be  used  as  limits  for  priority 
pollutants  in  permits  required  by  the  Federal  Clean 
Water  Act.  The  development  of  this  model  is 
discussed;  data  requirements  and  procedures  for  its 
application  are  given;  and  examples  of  the  use  of 
the  model  as  a  policy-support  tool  are  given  in 
which  specific  effluent  limits  were  prescribed  for 
two  publicly  owned  treatment  works  in  Kentucky 
(See  also  W9O-O3036)  (Author's  abstract) 
W9O-03088 


OPTIMIZATION  OF  WATER  QUALITY  IN 
RIVER  BASIN. 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 

Water  Problems. 

I.  Dimitrova,  and  J.  Kosturkov. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  d 

405-410,  2  tab,  2  ref. 

Descriptors:  'Model  studies,  'Water  pollution  con- 
trol, *Water  quality  management,  'Optimization, 
•Wastewater  treatment,  'Pollution  load,  Manage- 
ment planning,  Hydrologic  models,  Chemical 
oxygen  demand,  Biochemical  oxygen  demand,  Ni- 
trogen, Ammonia,  Phosphorus,  Oil,  Water  pollu- 
tion control. 

An  alternative  management  scheme  for  water  qual- 
ity maintenance  in  a  river  basin  is  presented.  The 
two  basic  planning  problems  are  to  determine  the 
desired  level  of  water  quality  and  to  develop  a 
waste  management  program.  The  optimization 
problem  is  formulated  here  with  the  objective 
being  to  minimise  the  sum  of  waste  removal  costs 
for  some  dischargers.  This  is  carried  out  in  terms 
of  determining  an  optimal  design  procedure  for  the 
individual  plants  and  then  optimizing  the  overall 
treatment  costs  with  the  constraint  of  stream  qual- 
ity preservation.  Because  of  a  water  deficit  in  the 
experimental  basin  during  the  low-water  period, 
the  model  also  includes  the  possibility  of  control- 
ling the  river  discharge.  The  procedure  used  is  to 
determine  the  optimum  stages  of  wastewater  treat- 
ment for  keeping  one  parameter  within  the  stand- 
ard limits,  then  to  select  from  the  degrees  of  treat- 
ment obtained  in  the  first  stage  a  combination  that 
will  deal  with  the  remaining  parameters.  The 
levels  of  treatment  for  five  different  dischargers 
were  obtained  and  the  total  cost  of  controlling 
insolubles,  chemical  oxygen  demand,  biochemical 
oxygen  demand,  nitrogen,  ammonia,  phosphorus, 
and  oil  were  determined.  One  of  the  dischargers 
needed  to  use  secondary  treatment;  the  rest  could 
use  primary  treatment  only.  The  total  optimal  cost 
was  15  million  leva/year.  (See  also  W90-03036) 
(Rochester-PTT) 
W90-03095 


KARST  HYDROGEOLOGY  AND  KARST  ENVI- 
RONMENT PROTECTION.  VOLUME  2. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03104 


FISSURED       AQUD7EROUS       KNOWLEDGE: 
TRUMPS  AGAINST  POLLUTION. 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Geologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03160 


GROUND-WATER  PROTECTION  IN  THE 
UNITED  STATES. 

Geological  Survey,  Reston,  VA. 
J.  E.  Moore. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988 
IAHS  Publication  No.  176,  (1988).  p  1059-1063  6 
ref. 


Descriptors:  'Water  pollution  control,  'Legisla- 
tion, 'Regulations,  'Water  pollution  prevention, 
'Environmental  protection,  'Groundwater  pollu- 
tion, Federal  jurisdiction,  Water  quality  control, 
Groundwater  quality,  Superfund. 

Groundwater  is  a  vital  natural  resource  in  the 
United  States.  It  is  a  major  source  for  drinking 
water,  agriculture,  and  industry.  It  is  the  source  of 
drinking  water  for  50%  of  the  Nation's  population 
and  95%  of  the  rural  population.  Groundwater  has 
been  relied  upon  for  generations  with  little  thought 
given  to  the  possibility  of  contaminating  the 
supply.  However,  there  is  increasing  public  con- 
cern because  of  news  reports  of  contamination  by 
toxic  or  hazardous  chemicals.  The  United  States 
Congress  has  enacted  laws  to  regulate  substances 
that  are  the  major  sources  of  groundwater  con- 
tamination, provide  funds  to  clean-up  contaminat- 
ed sites,  and  has  established  programs  to  protect 
groundwater.  The  Federal  laws  that  protect 
groundwater  are:  the  Safe  Drinking  Water  Act, 
the  Resource  Conservation  and  Recovery  Act,  and 
the  Comprehensive  Environmental  Response 
Compensation  and  Liability  Act  (Superfund).  (See 
also  W90-03104)  (Author's  abstract) 
W90-03169 


NUCLEAR  GROUNDWATER  PROTECTION. 

Bergakademie  Freiberg  (German  D.R.).  Dept.  of 
Geosciences. 
H.  P.  Jordan. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1064-1072  4 
fig,  1  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
control,  'Water  pollution  prevention,  'Fate  of  pol- 
lutants, 'Groundwater  pollution,  'Radioisotopes, 
Radioactive  wastes,  Nuclear  energy,  Geohydro- 
logy,  Chemical  properties. 

Geohydrological  aspects  of  groundwater  pollution 
by  man-made  radionuclides  are  considered.  Within 
this  problem,  geohydrologists  have  to  regard  long- 
term  processes  in  a  broad  perspective.  The  use  of 
nuclear  energy  requires  guaranteeing  the  safety  of 
working  management  and  waste  disposal  with  the 
prevention  of  negative  effects  for  the  hydrosphere, 
atmosphere  and  biosphere.  This  requires  coopera- 
tion between  politicians,  decision  makers,  techni- 
cians, and  scientists.  Geoscientists  and  geohydrolo- 
gists especially  occupy  a  key  position,  because 
groundwater  is  the  main  factor  in  transport.  The 
following  radionuclides  and  their  fission  products, 
as  well  as  their  mobilization,  migration  and  fixation 
are  of  interest:  3-H,  14-C,  55-Fe,  60-Co,  63-Ni,  85- 
Kr,  90-Sr,  93-Zn,  99-Tc,  106-Ru,  107-Pd,  125-Sb, 
129-J,  131-J,  134/135-Cs,  147-Pm,  151-Sm,  154/ 
155-Eu,  210-Br,  210-Po,  212-Pb,  222-Rn,  225/226- 
Ra,  227-Ac,  229/230-Th,  234,  235,  236,  238-U,  237- 
Np,  238/239,  240,  241-Pu,  241/243-Am,  and  244/ 
245-Cm.  Nobody  knows,  at  present,  about  all  the 
behavior  and  reactions  of  radionuclides  in  different 
groundwater  surroundings  and  in  combination 
with  other  radionuclides  and  elements.  So  it  will 
be  necessary  to  start  a  coordinated,  controlled 
international  program  in  order  to  investigate  the 
most  relevant  nuclides,  with  respect  to  their  retar- 
dation under  different  circumstances:  in  different 
geological  structures  and  lithofacies,  in  different 
geohydrological  conditions,  and  against  different 
natural  or  artificial  barriers.  (See  also  W90-03104) 
(Lantz-PTT)  ' 

W90-03170 


BASIC  HYDROGEOLOGICAL  CHARACTERIS- 
TICS OF  KARST-WATER  INFILLED  MINERAL 
DEPOSITS  AND  THE  HAZARD  PREVEN- 
TION, CONTROL  AND  UTILIZATION  OF 
KARST  WATER  IN  CHINA. 
Zhengding  Inst,  of  Hydrogeology  and  Engineering 
Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F 
W90-03173 


MINING  DRAINAGE  OF  A  KARSTIC  AQUI- 
FER    AND     THE     RELATED     PROTECTION 
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PROBLEMS    (OLKUSZ    MINING    DISTRICT, 
POLAND). 

Academy    of   Mining    and    Metallurgy,    Krakow 

(Poland).  Inst,  of  Hydrogeology  and  Engineering 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03174 


TREATMENT  OF  HAZARDOUS  WASTE 
LEACHATE:  UNIT  OPERATIONS  AND  COSTS. 

PEI  Associates,  Inc.,  Cincinnati,  OH. 

J.  L.  McArdle,  M.  M.  Arozarena,  and  W.  E. 

Gallagher. 

Pollution   Technology   Review   No.    151.    Noyes 

Data  Corporation,  Park  Ridge,  New  Jersey.  1988. 

lllp. 

Descriptors:  'Water  pollution  prevention,  'Water 
pollution  treatment,  'Wastewater  treatment, 
'Wastewater  treatment,  'Leachates,  'Hazardous 
wastes,  Costs,  Waste  treatment,  Economic  aspects, 
Pretreatment  of  wastewater,  Physical  treatment, 
Chemical  treatment,  Biological  treatment,  Organic 
compounds,  Environmental  engineering,  Inorganic 
compounds,  Water  pollution  control. 

Twenty  technologies  are  described  that  have  been 
employed  to  treat  leachates  from  hazardous  waste 
sites.  This  information  will  be  useful  to  industrial 
and  engineering  firms  which  must  deal  with  leach- 
ate  treatment.  The  twenty  unit  operations  are  re- 
viewed for  their  applicability  to  the  treatment  of 
hazardous  waste  leachate.  They  are  classified  into 
the  following  four  categories:  pretreatment  oper- 
ations, physical/chemical  treatment  processes,  bio- 
logical treatment,  and  post-treatment  operations. 
Typical  treatment  process  trains  (combinations  of 
unit  operations)  are  presented  for  leachate  contain- 
ing organic  and/or  inorganic  contaminants.  Fac- 
tors affecting  leachate  generation  and  its  composi- 
tion are  addressed.  Also  discussed  is  the  manage- 
ment of  residuals-sludges,  air  emissions,  concen- 
trated liquid  waste  streams,  spent  carbon-generat- 
ed by  the  various  treatment  techniques.  (Lantz- 
PTT) 
W90-03194 


AQUIFER  RESTORATION:  STATE  OF  THE 
ART. 

National    Center   for   Ground    Water   Research, 

Norman,  OK. 

R.  C.  Knox,  L.  W.  Canter,  D.  F.  Kincannon,  E.  L. 

Stover,  and  C.  H.  Ward. 

Pollution  Technology  Review  No.    131.   Noyes 

Publications,  Park  Ridge,  New  Jersey.  1986.  750p. 

Descriptors:  'Groundwater  movement,  'Aquifer 
restoration,  'Groundwater  pollution,  'Cleanup  op- 
erations, 'Water  pollution  treatment,  Water  pollu- 
tion control,  Solidification,  Capping,  Grouting,  Air 
stripping,  Biological  treatment,  Chemical  treat- 
ment, Chemical  precipitation,  Aquifers,  Case  stud- 
ies. 

The  state-of-the-art  of  aquifer  restoration  is  a  rap- 
idly changing  technology,  with  many  uses  of  single 
or  combined  techniques  in  the  planning  stage  or 
recently  implemented.  Incidents  of  aquifer  pollu- 
tion from  man's  waste  disposal  activities  have  been 
discovered  with  increasing  regularity.  Until  recent- 
ly, the  general  viewpoint  held  by  many  ground- 
water professional  and  policy-makers  was  that 
once  an  aquifer  had  become  polluted  its  water 
usage  must  be  curtailed  or  possibly  eliminated. 
However,  this  viewpoint  is  changing  as  a  result  of 
increasing  needs  for  groundwater  utilization  and 
the  development  of  appropriate  methodologies  for 
aquifer  clean-up.  The  focus  on  methodologies  has 
been  heightened  by  current  hazardous  waste  site 
clean-up  efforts  funded  by  'Superfund'.  The  book 
includes  sections  on:  groundwater  pollution  con- 
trol through  institutional  measures,  sources  con- 
trol, stabilization/solidification  methods,  well  sys- 
tems, interceptor  systems,  capping  and  liners,  sheet 
piling,  grouting  and  slurry  walls;  treatment  of 
groundwater  via  air  stripping,  carbon  adsorption, 
biological  treatment,  chemical  precipitation,  and 
other  treatment  techniques;  in-situ  chemical  treat- 
ment and  biological  stabilization;  a  protocol  for 
aquifer  restoration  decision-making;  and  techniques 
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for  aiding  the  decision-making  process.  The  appen- 
dices cover  studies  of  aquifer  restoration.  (Lantz- 
PTT) 
W90-03196 


POISONED  WELL:  NEW  STRATEGIES  FOR 
GROUNDWATER  PROTECTION. 

Island  Press,  Washington,  DC.  1989.  420p.  Edited 
by  Eric  P.  Jorgensen. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Water  pollution  control,  'Regula- 
tions, 'Legislation,  Public  participation,  Ground- 
water pollution,  Wells,  Local  governments,  Politi- 
cal aspects,  Federal  jurisdiction,  State  jurisdiction. 

Groundwater  contamination  is  a  national  problem 
and  the  sources  of  potential  groundwater  contami- 
nation are  everywhere.  The  challenge  is  to  act  to 
protect  the  groundwater  we  all  need  from  the 
contamination  sources  in  our  communities.  Con- 
gress is  responding  with  new  legislation,  such  as 
the  Clean  Water  Act.  This  book  is  designed  to  help 
citizens  to  help  themselves,  based  on  the  idea  that 
the  best  way  for  citizens  to  protect  their  health  is 
to  go  out  and  wage  a  fight  against  groundwater 
contamination.  The  book  is  split  into  four  parts, 
each  with  a  different  purpose.  Part  I  contains  basic 
information  about  groundwater,  how  it  is  contami- 
nated, how  the  public  can  be  affected,  and  to  find 
out  whether  groundwater  is  polluted.  Part  II  de- 
scribes in  a  general  way  how  to  use  the  laws.  It 
explains  how  to  obtain  information  from  the  gov- 
ernment, how  to  work  with  administrative  agen- 
cies, and  how  to  use  the  courts.  It  also  provides 
some  basic  advice  about  organizing  and  using  non- 
legal  political  tools  as  part  of  an  overall  strategy. 
Part  III  gives  step-by-step  advice  about  using  spe- 
cific federal  programs,  and  Part  IV  summarizes 
state  and  local  programs.  (Lantz-PTT) 
W90-03200 


PREVENTION  AND  CLEANUP  OF  PETROLE- 
UM CONTAMINATION  OF  GROUND  WATER 
-  FLORIDA'S  SUPER  ACT. 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

C.  Ash,  C.  Garrett,  and  S.  Gray. 

Florida  Scientist  FLSCAQ,  Vol.  52,  No.  4,  p  225- 

229,  Oct  1989.  4  ref. 

Descriptors:  'Water  pollution  prevention,  'Oil 
pollution,  'Florida,  'Water  pollution  treatment, 
'Groundwater  management,  'Groundwater  pollu- 
tion, 'Oil  industry,  'Petroleum  products,  'Cleanup 
operations,  'Legislation,  'Regulations,  State  juris- 
diction, Public  health,  Preservation,  Environmen- 
tal protection. 

In  an  effort  to  protect  public  drinking  water  sup- 
plies, the  Florida  Legislature  enacted  the  'State 
Underground  Petroleum  Environmental  Response 
Act'  of  1986  (SUPER  Act).  This  bill  created  a 
trust  fund  which  provides  monies  for  the  state  to 
conduct  site  rehabilitation  projects  or  for  reim- 
bursement to  persons  who  have  voluntarily  or 
through  negotiated  enforcement  cleaned  up  their 
sites.  Participation  in  the  program  was  encouraged 
by  the  establishment  of  a  grace  period  (July  1, 
1986-December  31,  1988)  during  which  owners  or 
operators  of  petroleum  storage  systems  that  report- 
ed suspected  contamination  were  not  be  held  liable 
for  the  costs  of  restoring  their  sites.  More  that 
9,000  applications  were  received  during  the  30 
month  grace  period.  Rules  covering  the  order  of 
site  cleanup  and  reimbursement,  establishing  clean- 
up guidelines,  and  providing  for  reimbursement  of 
reasonable  costs  have  been  adopted  by  the  Envi- 
ronmental Regulation  Commission.  (Author's  ab- 
stract) 
W90-03215 


STATUS     OF     SUPERFUND     AND     STATE- 
I  (  NDED  CLEANUP  SITES  IN  FLORIDA. 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee.  Bureau  of  Waste  Cleanup. 

J.  M.  Ruddell. 

Honda  Scientist  FLSCAQ,  Vol.  52,  No.  4,  p  230- 

239,  (Jet  1989.  3  fig,  4  tab,  6  ref. 


Descriptors:  'Superfund,  'Legal  aspects,  'Cleanup 
operations,  'State  jurisdiction,  'Federal  jurisdic- 
tion, 'Florida,  Groundwater  pollution,  Surface 
water  pollution,  Soil  contamination,  Adjudication 
procedure,  Manpower,  Environmental  protection. 

Of  the  469  Florida  sites  with  potential  contamina- 
tion identified  as  of  May  1988,  39  are  National 
Priorities  List  (NPL)  sites  and  23  are  State  Action 
sites-making  them  eligible  for  either  the  federal 
Superfund  program  or  the  state  funded  cleanup 
program.  Thirteen  of  the  Superfund  sites  are  under 
state  lead  and  26  are  managed  by  the  U.S.  Envi- 
ronmental Protection  Agency  (EPA).  Forty  one 
percent  of  Superfund  sites  are  in  the  design  or 
construction  steps.  Interim  Remedial  Measures 
(IRM)  have  been  completed  or  are  underway  at  25 
Superfund  sites.  Three  of  the  Superfund  sites  have 
been  proposed  for  deletion  from  the  NPL-the 
cleanup  completed  or  long  term  treatment  installed 
and  operating.  Fifty  two  percent  of  the  State 
Action  Sites  are  in  design  or  construction.  IRM's 
have  been  completed  or  are  underway  at  7  State 
Action  Sites.  Remedial  actions  have  been  complet- 
ed at  5  State  Action  Sites.  Of  the  407  remaining 
sites,  332  of  them  fall  to  responsible  parties  for 
further  investigation  and  subsequent  cleanup,  and 
75  require  investigation.  There  are  262  sites  with 
groundwater  contamination,  144  with  soil  contami- 
nation, and  51  with  surface  water  contamination. 
Since  the  Superfund  and  the  state  program  were 
set  up,  procedures  have  been  developed  and  re- 
fined. The  rate  of  progress  has  picked  up  consider- 
ably in  the  last  two  to  three  years.  Continued 
improvement  in  the  programs  will  continue  to 
increase  allowing  new  sites  to  be  addressed  more 
quickly.  There  are  two  areas  that  will  limit  the  rate 
of  cleanup  in  the  near  future:  (1)  the  time  it  takes  to 
resolve  legal  issues,  and  (2)  the  availability  of  expe- 
rienced professionals  to  carry  out  the  programs 
and  of  laboratory  capacity  to  do  all  of  the  work. 
(Author's  abstract) 
W90-03216 


EMERGING    LEGAL    ISSUES    IN    GROUND- 
WATER CONTAMINATION  CASES. 

Huey,  Guilday,  Kuersteiner  and  Tucker,  Tallahas- 
see, FL. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03243 


PESTICIDES  AND  GROUND  WATER  PRO- 
TECTION. 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Bureau  of  Ground  Water  Protection. 
C.  C.  Aller. 

Florida  Scientist  FLSCAQ,  Vol.  52,  No.  3,  p  221- 
224,  Summer  1989.  7  ref. 

Descriptors:  'Environmental  protection,  'Ground- 
water pollution,  'Water  pollution  prevention, 
'Florida,  'Water  quality  control,  'Pesticides, 
Water  law,  Ethylene  dibromide,  Drinking  water, 
Monitoring,  Water  quality  standards,  Permits,  En- 
vironmental effects,  Nematodes,  Soil  contamina- 
tion. 

The  development  of  the  Department  of  Environ- 
mental Regulation  (DER)  pesticide  program, 
based  on  a  preventative  strategy  of  groundwater 
protection,  is  reviewed.  Chapter  17-3  of  the  DER 
has  two  important  features:  groundwater  classifica- 
tion and  water  quality  standards.  The  Chapter  17-3 
standards  for  classification  and  water  quality  crite- 
ria are  applied  to  groundwater  discharges  through 
permitting  procedures  which  are  contained  in 
Chapter  17-4.  With  the  passage  of  the  Water  Qual- 
ity Assurance  Act,  the  legislature  provided  posi- 
tions in  the  department  with  scientific  expertise  to 
review  the  environmental  effects  of  pesticides. 
Ethylene  dibromide  and  other  similar  soil  fumi- 
gants  applied  to  control  nematodes  have  impacted 
greatly  on  groundwater  used  as  drinking  water. 
The  Pesticide  Assessment  Procedure  was  estab- 
lished to  monitor  the  amount  of  such  compounds 
reaching  groundwater  supplies.  The  state  now  sup- 
ports remedial  actions  to  control  groundwater  con- 
tamination incidents.  (Geiger-PTT) 
W90-03245 


GROUND  WATER  CONTAMINATION  PRO- 
GRAMS OF  THE  U.S.  GEOLOGICAL  SURVEY 
IN  FLORIDA. 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
I.  H.  Kantrowitz. 

Florida  Scientist  FLSCAQ,  Vol.  52,  No.  3,  p  214- 
219,  Summer  1989.  3  fig,  11  ref. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
•US  Geological  Survey,  'Data  acquisition,  'Infor- 
mation exchange,  'Groundwater  pollution, 
•Groundwater  management,  'Florida,  Water  pol- 
lution prevention,  Water  quality  management,  Irri- 
gation, Hazardous  waste  disposal,  Landfills, 
Wastewater  disposal,  Saline  water  intrusion,  Hy- 
drologic data  collections,  Interagency  cooperation. 

The  U.S.  Geological  Survey  has  the  principal  re- 
sponsibility within  the  Federal  Government  of 
providing  the  hydrologic  information  and  under- 
standing needed  to  achieve  the  best  use  and  man- 
agement of  the  Nation's  water  resources.  The 
Survey  is  involved  in  studies  of  groundwater  con- 
tamination as  part  of  its  federally  funded  research 
program,  in  support  of  the  programs  of  other  Fed- 
eral agencies,  and  in  its  cooperative  water  re- 
sources program  with  State  and  local  agencies. 
Research  investigations  currently  active  in  Florida 
include  studies  of  groundwater  contamination  from 
agricultural  practices,  landfills,  and  hazardous 
waste  sites,  wastewater  disposal,  and  seawater  in- 
trusion. These  and  other  research  activities,  and 
the  operation  of  an  extensive  data-collection  net- 
work, provide  much  of  the  scientific  basis  for  the 
groundwater  management  programs  of  about  70 
State,  regional,  and  local  agencies  in  Florida.  (Au- 
thor's abstract) 
W90-03246 


AQUATIC  WEED  CONTROL. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-03271 


CORN  YIELD  AND  RESIDUAL  SOIL  NITRATE 
AS  AFFECTED  BY  TIME  AND  RATE  OF  NI- 
TROGEN APPLICATION. 

Vermont  Univ.,  Burlington.  Dept.  of  Plant  and 

Soil  Science. 

W.  E.  Jokel,  and  G.  W.  Randall. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  5,  p 

720-726,  Sep/Oct  1989.  2  fig,  4  tab,  30  ref. 

Descriptors:  'Crop  yield,  'Nitrates,  'Soil  chemis- 
try, 'Water  pollution  prevention,  'Fertilizers,  'Ni- 
trogen, 'Corn,  'Minnesota,  Seasonal  variation, 
Clays,  Loam,  Plant  growth,  Economic  aspects, 
Environmental  effects. 

Efficient  use  of  N  fertilizer  for  corn  production  is 
important  for  increasing  economic  return  to  the 
grower  and  for  minimizing  the  potential  impact  on 
water  quality.  Time  and  rate  of  application  are 
important  management  tools  for  improving  N  effi- 
ciency. This  experiment  was  conducted  for  3  years 
on  two  nonirrigated  southern  Minnesota  soils~a 
Mt.  Carroll  silt  loam  and  a  Webster  clay  loam~to 
evaluate  the  effect  of  time  and  rate  of  N  applica- 
tion on  corn  yield,  N  uptake,  and  residual  soil 
N03(-)-N.  Nitrogen  as  (NH4)2S04  was  applied  in 
a  factorial  arrangement  of  N  rate  (Low  and  High) 
and  time  of  application  (at  planting,  eight-leaf 
stage,  or  split  evenly  between  the  two  times).  A 
zero  N  control  and  a  very  high  N  rate  at  planting 
were  also  included.  Nitrogen  rates  were  75,  150, 
and  225  kg/ha  on  the  Mt.  Carroll,  and  100,  200, 
and  300  kg/ha  on  the  Wester.  Grain  and  total  dry 
matter  yield,  and  plant  uptake  of  N  were  increased 
by  N  application  in  five  of  six  site  years,  in  most 
cases  up  to  the  high  N  rate.  Delayed  N  application 
resulted  in  either  no  effect  or  a  slight  decrease  in 
dry  matter  and  in  variable  effects  on  N  uptake, 
depending  on  the  year  and  location.  Residual 
N03(-)-N  in  the  1.5  m  profile  ranged  from  150  to 
400  kg/ha  for  most  treatments  in  the  fall  but  was 
50  to  70%  lower  the  following  spring.  Residual 
N03(-)  in  the  fall  was  consistently  increased  by 
delayed  application  of  the  high  N  rate  from  the  at 
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planting  stage  to  the  eight-leaf  stage,  with  most  of 
the  increase  occurring  in  the  upper  0.6  m  of  the 
profile.  The  decrease  in  residual  N03(-)  from  fall 
to  spring,  attributed  in  part  to  leaching  beyond  the 
sampled  zone,  minimized  the  potential  carryover 
effect  for  the  next  year's  production  and  indicated 
a  potential  for  greater  environmental  impact  where 
N  application  was  delayed.  Dry  matter  production, 
N  uptake,  and  residual  N03(-)-N  were  affected  by 
unusually  dry  periods  in  midsummer  of  all  3  years, 
especially  at  the  Webster  site.  (Author's  abstract) 
W90-03282 


STOCHASTIC  SIMULATION  MODEL  OF  OIL 
SPILL  FATE  AND  TRANSFER. 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03320 


FISHES  IN  THE  DLLINOIS  PORTION  OF  THE 
UPPER  DES  PLAINES  RIVER. 

Southern  Illinois  Univ.,  Carbondale.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03385 


COLUMBIA  RIVER  BASIN:  EXPERIMENTING 
WITH  SUSTAINABILITY. 

Washington  Univ.,  Seattle.  Inst,  for  Environmental 

Studies. 

K.  N.  Lee. 

Environment  ENVTAR,  Vol.  31,  No.  6,  p  7-33, 

July/ August  1989.  50  ref. 

Descriptors:  'Resources  management,  *Water  re- 
sources development,  *Multiobjective  planning, 
•Fish  management,  *River  basin  development, 
•Columbia  River,  Policy  making,  Negotiation,  En- 
vironmental policy,  Planning,  Regional  planning, 
Electric  power  industry,  Management  planning, 
Stream  fisheries. 

Possible  approaches  for  controlling  the  human 
impact  upon  the  Columbia  River  basin  area  in  the 
Pacific  Northwest  region  are  presented.  After  the 
native  Americans,  the  second  human  civilization  to 
invade  the  Columbia  basin  turned  the  river  into  a 
power  plant,  with  numerous  dams  and  hydropro- 
jects.  Just  as  the  wilderness  gave  way  to  the  power 
plant,  so  a  new  Columbia  may  arise,  one  whose 
watchword  will  be  sustainable  multiple  use.  This 
new  Columbia  is  an  ecosystem  requiring  active 
management.  To  achieve  sustainability,  humans 
must  somehow  pick  a  path  between  preservation 
and  profit  maximization.  In  1980,  the  Northwest 
Power  Act  was  passed  to  mitigate  the  effects  of 
half  a  century  of  hydroelectric  power  develop- 
ment. The  Northwest  Power  , Planning  Council 
was  created  by  the  Act  for  three  purposes:  to 
formulate  a  long-range  power  plan  for  the  Pacific 
Northwest;  to  develop  a  program  to  rebuild  the 
fish  and  wildlife  populations  of  the  Columbia;  and 
to  involve  the  public  in  decisions  on  energy  and 
fish  and  wildlife.  Work  in  progress  encompasses 
salmon  harvesting,  enhanced  fish  production  and 
improvement  of  natural  spawning  habitats.  Budget- 
ing for  fish,  and  a  general  strategy  devised  to  deal 
with  natural  resources  called  adaptive  manage- 
ment, are  also  being  implemented.  Adaptive  man- 
agement responds  to  biological  uncertainty,  but  it 
is  not  clear  how  the  adaptive  approach  can  work 
in  the  presence  of  institutional  complexity.  This  is 
where  consensus  building  is  important.  The  chal- 
lenge of  a  sustainable  Columbia  River  is  no  differ- 
ent from  the  challenge  of  sustainable  development 
generally  and  involves  complex  problems  and  un- 
certainty. (VerNooy-PTT) 
W90-03442 


AWWA    LEAD    INFORMATION    SURVEY:    A 
FINAL  REPORT. 

Black  and  Veatch,  Kansas  City,  MO. 

M.  M.  Fry. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.   81,  No.   9,  p  64-68,  September 

1989.  7  fig,  3  tab,  5  ref. 


Descriptors:  *Lead,  *Water  distribution,  •Monitor- 
ing, 'Surveys,  Regulations,  Path  of  pollutants, 
Heavy  metals. 

In  June  1987  AWWA  surveyed  utility  members 
who  had  initiated  preliminary  monitoring  for  lead 
in  their  distribution  systems  in  anticipation  of  fed- 
eral regulatory  action  on  lead.  The  Lead  Informa- 
tion Survey  (LIS)  requested  information  on  water 
quality,  current  corrosion  control  treatment  prac- 
tices, and  results  of  any  preliminary  monitoring 
conducted  up  to  that  date.  This  article  presents 
overall  trends  indicated  by  the  LIS  regarding  com- 
pliance capabilities  of  large  water  suppliers  to  meet 
lead-control  requirements  proposed  in  1988  by  the 
US  Environmental  Protection  Agency  (USEPA). 
In  addition,  corrosion  control  practices  of  the  in- 
dustry are  reviewed.  It  is  important  to  note  that 
the  data  were  collected  prior  to  the  proposed  lead 
rule  and  that  the  survey  provides  only  a  limited 
glimpse  of  the  total  water  industry.  As  more  infor- 
mation becomes  available  on  the  ability  of  corro- 
sion control  measures  to  affect  lead  levels  in  drink- 
ing water,  the  validity  of  the  trends  outlined  in  this 
article  should  be  revaluated.  (Author's  abstract) 
W90-03469 


ORGANIC  MATTER  TRANSPORT  AND  RE- 
TENTION IN  A  BLACKWATER  STREAM  RE- 
COVERING FROM  FLOW  AUGMENTATION 
AND  THERMAL  DISCHARGE. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 
Station. 
F.  R.  Hauer. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  4,  No.  4,  p.  371-380,  November- 
December  1989.  6  fig,  1  tab,  35  ref.  DOE  contract 
DE-AC09-76SR00819. 

Descriptors:  *Water  quality,  'Thermal  pollution, 
•Flow  augmentation,  *Cooling  water,  *Nuclear 
powerplants,  Benthic  environment,  Detritus, 
Debris  dams,  Organic  matter,  Stream  improve- 
ment, Channel  morphology,  Seston. 

Organic  and  inorganic  seston,  benthic  organic 
matter  and  woody  debris  were  studied  in  a  black- 
water  stream/floodplain  system  recovering  from 
flow  augmentation  and  thermal  discharges.  The 
study  was  conducted  from  March  1983  to  April 
1984  on  two  second  order  tributaries  in  the  sand- 
hill of  the  Aiken  Plateau  of  South  Carolina:  Steel 
Creek  and  its  major  tributary  stream,  Meyer's 
branch.  The  stream  had  received  cooling  waters 
from  two  nuclear  reactors  from  the  mid-1950s  to 
1968,  resulting  in  flows  over  lOx  greater  than 
normal  and  temperatures  that  exceeded  70  degrees 
C.  Channel  morphology  was  markedly  altered, 
woody  debris  was  removed  or  buried,  and  flood- 
plain  vegetation  was  destroyed.  Fifteen  years  after 
termination  of  cooling  water  discharges,  the  stream 
continued  to  exhibit  many  characteristics  of  a  dis- 
turbed system.  Compared  to  an  undistributed  refer- 
ence stream,  the  recovering  stream  had  substantial- 
ly less  benthic  organic  matter,  fewer  snags  and 
debris  dams,  and  transported  more  organic  and 
inorganic  seston  of  all  size  fractions  examined. 
Because  of  the  importance  of  these  biophysical 
factors  in  the  structural  morphology  of  blackwater 
streams,  it  is  hypothesized  that  complete  recovery 
will  not  be  realized  until  the  floodplain  forest  has 
matured  and  large  woody  debris  is  contributed  to 
the  stream  channel.  (Author's  abstract) 
W90-03510 


STUDY  AND  RECOMMENDATIONS  ON  THE 
SAN  GERMAN  VAULTED  BRICK  TUNNEL 
STORM  SEWER  SYSTEM. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  General 
Engineering. 

L.  Pumarada-O'Neill,  and  M.  Cruz-Arocho. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 109372/ 
AS,  price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  July 
1988.  109p,  5  fig,  3  tab,  17  ref,  2  append.  USGS 
Contract  1 4-08-000 1-G- 1446.  USGS  Project 
G 1446-05. 

Descriptors:  *Storm  sewers,  *Storm  wastewater, 
•Storm  drains,  *Tunnel  hydraulics,  Urban  drain- 
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age,  Puerto  Rico,  San  German,  Subsurface  drains, 
Tunnels,  Tunnel  systems,  Tunnel  inspection. 

A  vaulted  brick  storm  sewer  system  of  uncertain 
origin,  which  in  the  past  has  suffered  partial  col- 
lapse, is  still  in  use  under  the  city  of  San  German. 
This  project  intended  to  establish  its  route,  struc- 
tural integrity,  future  adequacy  and  tourism  poten- 
tial. The  system's  main  tunnel  was  photographed, 
reconnoitered,  surveyed  and  drawn.  Visual  inspec- 
tions and  dye  tests  located  the  limits  of  the  drain- 
age basin.  A  24-hour  composite  sample  of  stream 
water  was  analyzed  for  pollutants.  The  city  ar- 
chives were  searched  for  historical  records  and 
knowledgable  persons  were  interviewed.  The  main 
tunnel  conducts  a  permanent  stream  called  Que- 
brada  Manzanares,  whose  channel  was  enclosed 
segment  by  segment,  haphazardly,  between  1835 
and  1915.  This  tunnel  needs  a  service  access,  repair 
of  its  leaking  damaged  floors,  and  removal  of  raw 
sewage  discharges.  At  present  parts  of  the  system 
threaten  collapse,  which  would  affect  flood  con- 
trol and  neighboring  streets  and  buildings.  The 
development  of  its  great  tourism  potential  is  hin- 
dered by  the  problems  of  flash  floods  during  storm 
events  and  polluted  water  due  to  illegal  discharges 
of  raw  sewage.  (Pumarada-O'Neill-U.  Puerto  Rico, 
Mayaguez) 
W90-03555 


CHEMICAL  MODELING  OF  A  DAIRY 
WASTE/WATER  MANAGEMENT,  POLLU- 
TION CONTROL  SYSTEM  FOR  FARM  MAN- 
AGEMENT IN  PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemistry. 
R.  Butler,  and  Y.  Shahabasi. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 107020/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  June 
1986.  50p,  6  fig,  15  tab,  10  ref.  USGS  Contract  14- 
08-0001-G1041.  USGS  Project  G1041-06. 

Descriptors:  'Model  studies,  'Chemical  models, 
'Waste  management,  'Pollutant  identification, 
'Wastewater  treatment,  'Wastewater  lagoons, 
Farm  wastes,  Animal  wastes,  Water  pollution  con- 
trol, Manure,  Water  reuse,  Methane,  Wastewater 
disposal,  Ion-selective  electrodes,  Spectroscopy. 

This  project  involved  the  establishment  of  a  chemi- 
cal model  of  a  waste  management  system  on  a 
small  dairy  farm,  with  the  intention  that  such  a 
model  could  be  used  as  a  basis  for  evaluation  and 
optimization  of  the  system.  The  system  used  in- 
volved water  flushing  of  dairy  animal  wastes  into  a 
temporary  holding  tank  in  which  the  diluted 
wastes  are  chopped  and  homogenized.  The  ho- 
mogenized slurry  is  then  pumped  either  to  a  large 
anaerobic  lagoon,  where  microbial  degradation  of 
organic  and  inorganic  components  takes  place  or 
for  the  charging  of  an  anaerobic  digestion  tank  for 
the  production  of  methane  gas.  The  methane  gas 
can  then  be  used  as  a  fuel  for  electricity  produc- 
tion. Lagoon  water  is  then  used  for  field  irrigation. 
This  project  involved  the  measurement  of  the  inor- 
ganic species  nitrate,  potassium,  calcium,  magnesi- 
um, and  sodium  at  the  influx  to  the  holding  tank, 
the  holding  tank,  the  influx  to  the  lagoon  and  in 
the  lagoon.  Emphasis  was  placed  on  the  develop- 
ment of  the  most  appropriate  analytical  techniques 
for  obtaining  species  data  which  would  allow  the 
evaluation  of  the  system  from  the  pollution  abate- 
ment and  cost  recovery  points  of  view.  Results 
demonstrate  the  utility  of  ion  selective  electrodes 
and  atomic  spectroscopy  (flame  emission  and 
atomic  absorption)  for  such  analyses  and  indicate 
that  in  some  cases  the  measurement  of  low  levels 
of  nitrogen  species  (nitrate,  nitrite,  ammonium)  by 
automated  colorimetric  techniques  is  probably 
more  suitable,  although  this  would  require  treat- 
ment of  samples  from  the  first  two  stages  of  the 
system  to  remove  colored  impurities.  The  anaero- 
bic lagoon  system  shows  great  promise  from  the 
point  of  view  of  organic  matter  and  nutrient  degra- 
dation (i.e.  pollution  control),  without  those  disad- 
vantages encountered  in  more  temperate  climates. 
This  is  obtained,  however,  with  the  loss  of  most  of 
the  nitrogen  fertilizer  value  of  the  wastes.  (Butler- 
Puerto  Rico  WRRI) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

W90-O3559 


PLANNING  MODEL  FOR  THE  CONTROL 
AND  TREATMENT  OF  STORMWATER 
RUNOFF  THROUGH  DETENTION  STORAGE. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-03561 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


WATER-QUALITY  MANAGEMENT 

THROUGH  COMBINED  SIMULATION-OPTI- 
MIZATION APPROACH. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic   entry  see  Field   5G. 
W90-02723 


CONTRACT      OPERATIONS:      ONE      YEAR 
LATER. 

For  primary  bibliographic   entry  see  Field   5D. 
W90-02736 


BASIC  PRINCIPLES  OF  THE  ORGANIZA- 
TION OF  SYSTEMS  PROVIDING  RELIABIL- 
ITY AND  QUALITY  CONTROL  OF  THE  CON- 
STRUCTION OF  HIGH  EARTH  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-03247 


CONSENSUS  BUILDING  IN  TODAY'S  ENVI- 
RONMENTALLY CONSCIOUS  SOCIETY. 

J.  L.  McNelly. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  3,  p  156-159, 
November  1989. 

Descriptors:  *Public  participation,  *Water  re- 
sources development,  *Water  management,  •Re- 
source allocation,  *Water  permits,  'Decision 
making,  'Political  aspects,  'Legislation,  Consensus 
building. 

Conflicts  over  the  allocation  and  management  of 
water  resources  are  becoming  more  commonplace 
and  increasingly  difficult  to  resolve.  On  the  one 
hand  there  is  the  continually  increasing  demand  for 
water  as  populations  expand  and  lifestyles  increase 
the  per  capita  consumption  of  the  resource.  On  the 
other  hand  the  rapid  rate  of  technological  develop- 
ment has  created  an  increased  awareness  and  great- 
er public  involvement  in  matters  that  deal  with 
natural  resources.  This  increased  awareness  does 
not  always  mean  that  individuals  have  a  greater 
knowledge  of  the  issue  but  it  does  certainly  in- 
crease the  complexity  of  the  situation.  Efforts  to 
develop  water  sources  are  often  viewed  cautiously 
by  the  general  public,  and  various  individuals, 
agencies  and  other  entities  inevitably  become  in- 
volved in  the  approval  process  that  is  part  of 
bringing  a  new  source  on  line.  Perhaps  the  best 
method  to  use  in  deciding  the  fate  of*  water  re- 
source allocation  issues  is  Decision  by  Consensus. 
While  this  is  the  most  time-consuming  method,  all 
parties  in  the  group  feel  that  they  have  had  a  fair 
chance  to  influence  the  decision.  Consensus  build- 
ing allows  the  parties  to  become  part  of  the  proc- 
ess, rather  than  being  a  victim  of  the  process.  An 
example  of  the  utility  of  the  consensus  building 
technique  involves  the  attempts  of  a  local  water 
company  in  Maine  to  utilize  two  ponds  to  which  it 
had  been  granted  water  rights  by  the  Maine  legis- 
lature. The  ensuing  struggle  between  the  water 
company,  the  town,  the  various  state  and  local 
regulatory  and  permitting  agencies,  environmental 
organizations,  and  the  local  lake  associations  pre- 
sented obstacles  in  the  form  of  intervention  during 
the  environmental  permitting  process,  refusal  of 
the  town  to  grant  a  building  permit  for  a  pump 
station,  and  the  introduction  of  three  different  leg- 
islative bills  to  rescind  the  water  company's  rights 


to  the  ponds.  Although  the  issues  were  not  easily 
resolved,  the  water  company,  through  consensus 
building,  has  succeeded  in  obtaining  some  of  the 
necessary  approvals.  (Sand-PTT) 
W90-03404 


METHODOLOGIES  AND  STEPS  ASSOCIATED 
WITH  DEVELOPING  A  PUBLIC  WATER 
WELL. 

Maher  (D.L.),  Inc.,  North  Reading,  MA. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-O34O6 


COLUMBIA  RIVER  BASIN:  EXPERIMENTING 
WITH  SUSTAINABILITY. 

Washington  Univ.,  Seattle.  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry   see   Field   5G. 

W90-03442 


OPTIMAL  REAL-TIME  FORECASTING  AND 
CONTROL  OF  RESERVOIR  HYDROSYSTEMS 
USING  REMOTE  AND  ON-SITE  SENSORS, 
VOLUME  I:  FORECASTING  RESERVOIR  IN- 
FLOWS. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-03552 


OPTIMAL  REAL-TIME  FORECASTING  AND 
CONTROL  OF  RESERVOIR  HYDROSYSTEMS 
USING  REMOTE  AND  ON-SITE  SENSORS, 
VOLUME  H:  RESERVOH*  CONTROL. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-03553 


6B.  Evaluation  Process 


WHAT  HAPPENED  TWENTY  YEARS  AFTER 
THE  GRANDE  MOTTE  MARINA  BUILDING 
ENDED  (LA  GRANDE  MOTTE,  VTNGT  ANS 
APRES). 

Laboratoire     National     d'Hydraulique,     Chatou 

(France). 

R.  Bonnefille,  and  F.  Rueda. 

Houille  Blanche  HOBLAB,  Vol.   1989,  No.  5,  p 

387-398,    1989.    12  fig,   2  ref.   English  summary. 

Descriptors:  'Marinas,  'Coastal  zone  management, 
•Model  studies,  Littoral  drift,  On-site  tests,  Groins, 
Breakwaters,  France. 

In  1963,  the  Grande  Motte  marina  study  began 
with  a  scale  model  built  at  Sete,  France  near  the 
site.  The  main  conclusion  of  the  study  was  that  the 
designed  harbor  would  not  suffer  serious  problems 
due  to  littoral  sand  transport.  More  than  twenty 
years  after  the  harbor  has  been  built,  it  appeared 
useful  to  compare  the  model  predictions  and  the 
on-site  observed  events.  The  study  was  successful 
as  far  as  sediment  movement  is  concerned;  some 
imperfections  in  detail  behavior  of  the  scale  model 
are  instructive.  The  coastal  protection  built  on  the 
eastern  side  of  the  harbor,  with  one  groin  and  three 
breakwaters,  is  also  described.  (Author's  abstract) 
W90-02555 


ECONOMICS  OF  DAM  FAILURE:  ANOTHER 
LOOK  AT  CATASTROPHIC  LOSSES. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W90-02582 


SELECTION  OF  RECEPTOR  SITES  FOR  OPTI- 
MIZED ACID  RAIN  CONTROL  STRATEGIES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-02724 


SOCIAL  IMPACT  AND  RECREATIONAL  USE 
OF  INLAND  WATER  RESERVOIRS  IN 
PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Social 
Sciences. 

O.  N.  Hernandez,  and  J.  Gutierrez-Sanchez. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-109414/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  Puerto  Rico  Water 
Resources  Research  Institute,  Mayaguez,  June 
1987.  48p,  7  fig,  13  tab,  15  ref,  append. 

Descriptors:  'Recreation  demand,  'Puerto  Rico, 
•Lakes,  'Social  impact,  'Demographic  surveys, 
Recreation,  Reservoir  sites,  Recreation  facilities, 
Socioeconomic  aspects,  Attitudes,  Social  behavior, 
Planning,  Management. 

This  report  describes  the  characteristics  and  leisure 
behavior  of  visitors  engaged  in  recreational  activi- 
ties at  Puerto  Rico  lakes:  Guajataca,  La  Plata,  Dos 
Bocas,  and  Luchetti.  Description  of  lake  facilities 
and  local  residents  opinions  about  the  lake  area  are 
also  included.  Lakes,  in  this  case,  are  dams  built  as 
water  reservoirs  for  either  domestic  water  supply 
or  energy  generation.  Recreation  is  assumed  as  a 
legitimate  secondary  activity  that  should  be  pro- 
moted. Data  were  obtained  mainly  through  a 
survey  of  lake  visitors  and  supplemented  by  field 
observations.  Data  were  collected  between  June 
1986  and  March  1987.  The  information  gathered 
establishes  a  profile  of  demographic  and  socioeco- 
nomic characteristics  of  lake  users,  provides 
knowledge  of  recreational  activity  along  the  lakes 
and  gives  direction  to  agencies  responsible  for  the 
planning  and  management  of  lakes  in  Puerto  Rico. 
(Hernandez-Puerto  Rico,  WRRI) 
W90-03546 


STUDY  AND  RECOMMENDATIONS  ON  THE 
SAN  GERMAN  VAULTED  BRICK  TUNNEL 
STORM  SEWER  SYSTEM. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  General 

Engineering. 

For  primary  bibliographic   entry  see  Field   5G 

W90-03555 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


ECONOMICS  OF  DAM  FAIXURE:  ANOTHER 
LOOK  AT  CATASTROPHIC  LOSSES. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Eco- 
nomics. 
H.  Cochrane. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  1931-1935,  September  1989.  1  tab,  8  ref. 

Descriptors:  'Dam  failure,  'Cost  analysis,  'Risk 
assessment,  'Flood  plain  management,  'Economic 
aspects,  Flood  damage,  Costs,  Dams,  Structure, 
Population  exposure,  Capital  costs,  Benefits,  Flood 
control,  Land  appraisals,  Land  management. 

The  analytical  framework  for  evaluating  the  ef- 
fects of  dam  failure  on  capital  located  in  the  flood 
plain  needs  to  incorporate  the  risk  of  catastrophic 
failure  into  the  risk  cost  analysis  for  new  and 
existing  high-hazard  dams.  By  including  both 
losses  to  structures  and  lost  flood  control  benefits, 
the  current  method  of  computing  risk  costs  intro- 
duces some  measure  of  double  counting;  if  the  dam 
fails,  the  postevent  population  at  risk,  the  number 
of  residences,  and  the  public  capital  in  the  flood 
plain  would  be  identical  to  that  which  existed  prior 
to  the  collapse.  In  the  event  that  the  capital  stock 
surviving  the  failure  proves  to  be  negligible,  lost 
flood  control  benefits  may  be  equally  negligible. 
The  word  'may'  must  be  emphasized  since  it  is  not 
clear  whether  rebuilding  will  always  be  effectively 
controlled,  or  whether  the  net  loss  of  land  value 
will  prove  to  be  insignificant  for  the  majority  of 
events.  At  a  minimum,  risk-cost  methods  will  have 
to  be  broadened  to  reflect  these  issues.  (Fish-PTT) 
W90-02582 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Law  and  Institutions — Group  6E 


MANCHESTER  WATER  WORKS'  SOURCE  DE- 
VELOPMENT CHARGE. 

McLane,  Graf,  Raukrson  and  Middleton,  Man- 
chester, NH. 
R.  A.  Samuels. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  3,  p  160-164, 
November  1989. 

Descriptors:  *Water  supply  development,  •Munic- 
ipal water,  *Water  demand,  'Capital  costs,  ♦Con- 
struction costs,  *Water  costs,  *User  charges,  Man- 
chester, New  Hampshire,  Merrimack  River,  Lake 
Massabecic. 

A  1985  study  of  the  water  resources  of  the  Man- 
chester, Hew  Hampshire,  Water  Works,  concluded 
that  Lake  Massabesic,  Manchester  Water  Works' 
reservoir,  had  adequate  capacity  to  serve  the  City 
and  the  franchised  areas  within  the  surrounding 
towns  well  into  the  21st  century,  but  that  the 
supply  was  inadequate  for  service  to  additional 
areas  in  the  towns  surrounding  Manchester.  The 
study  concluded  that  the  flow  in  the  Merrimack 
River  was  more  than  adequate  to  meet  the  demand 
that  was  anticipated  to  come  from  areas  within  the 
surrounding  towns  to  which  the  Water  Works 
would  extend  its  service  in  the  future.  The  New 
Hampshire  Water  Supply  and  Pollution  Control 
Division  gave  approval  to  divert  water  from  the 
Merrimack  to  Lake  Massabesic.  Most  of  the 
system  development  charges  were  charges  made  to 
all  new  customers,  in  all  areas,  and  were  normally 
justified  as  a  system  buy-in  and  calculated  on  that 
basis.  The  Manchester  Water  Works'  source  devel- 
opment charge  is  designed  to  be  paid  only  by  those 
customers  added  within  newly  franchised  areas, 
consistent  with  the  determination  by  the  Water 
Works  that  Lake  Massabesic  provided  adequate 
supply  for  the  City  and  existing  franchised  area. 
The  source  development  charge  was  not  a  system 
buy-in  but  a  charge  that  would  constitute  a  cus- 
tomer's capital  contribution  to  a  proportionate 
share  of  the  Merrimack  River  water  supply 
project.  The  charge  was  based  on  the  product  of 
estimated  usage  in  gallons  per  day  and  estimated 
cost  per  gallon  per  day  of  the  project.  The  project 
would  be  fully  and  exclusively  funded  through  the 
source  development  charge,  but  the  cost  of  the 
project  included  interest  payments  on  funds  that 
the  Water  Works  would  borrow  under  the  City's 
general  obligation  bonding.  Funds  would  be  bor- 
rowed only  to  the  extent  that  costs,  because  of  the 
construction  schedule,  significantly  exceeded 
charge  proceeds  at  any  point  in  time.  (Sand-PTT) 
W90-03405 


6D.  Water  Demand 


EFFECTS  OF  BOREHOLE  WELLS  ON  WATER 
UTILIZATION  IN  SCHISTOSOMA  HAEMA- 
TOBIUM ENDEMIC  COMMUNITIES  IN 
COAST  PROVINCE,  KENYA. 

Cornel]  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-02652 


CHARACTERISTICS  OF  OHIO'S  LAKE  ERIE 
RECREATIONAL  MARINAS. 

Ohio  Cooperative  Extension  Service,  Painesville. 
F.  R.  Lichtkoppler,  and  L.  J.  Hushak. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15,  No.  3,  p  418-426,  1989.  8  tab,  7  ref. 

Descriptors:  'Lake  Erie,  'Marinas,  'Recreation, 
•Boating,  Recreation  demand,  Recreation  facili- 
ties, Ohio,  Economic  aspects. 

The  number  of  marinas  identified  on  Ohio's  north 
coast  has  increased  from  237  in  1979  to  383  in 
1986.  From  1979  to  1986  there  was  a  shift  of  7%  of 
the  firms  from  the  one  to  two  million  dollar  sales 
group  to  the  over  two  million  dollar  sales  group. 
The  typical  respondent  marina  opened  in  summer 
1960,  had  operated  under  the  current  management 
for  18.4  years,  and  grossed  an  estimated  $893,875 
in  annual  sales.  This  typical  marina  employed  5.5 
people  year-round  full-time.  An  additional  4.4  full- 
time  and  3.0  part-time  people  worked  during  the 
6.6  months  the  average  marina  was  open.  Eighty- 


seven  percent  of  respondents  offered  boat  docks 
for  lease  and  averaged  almost  105  docks  per  re- 
spondent. Approximately  80%  of  the  responding 
marinas  had  made  capital  improvements  to  their 
facilities  in  the  past  5  years.  In-the-water  boat 
dockage  was  leased  out  at  a  96.6%  rate  of  capac- 
ity, and  almost  two-thirds  of  the  responding  mari- 
nas had  waiting  lists  of  customers  who  wished  to 
lease  the  boat  docks.  In  general,  more  marinas 
under  new  management  (mean  5.5  years)  have 
made  improvements  in  their  facilities  and  plan  to 
expand  their  facilities  than  marinas  under  old  man- 
agement (mean  34.3  years).  This  work  provides  a 
description  of  the  characteristics  of  Ohio's  Lake 
Erie  marina  industry  that  will  be  useful  in  assisting 
researchers,  marina  developers,  public  officials  and 
others  to  better  understand  the  industry.  (Author's 
abstract) 
W90-02748 


IRRIGATION  EFFECTS  ON  WATER  USE,  AND 
PRODUCTION  OF  TAP  ROOTS  AND  STARCH 
OF  BUFFALO  GOURD. 

Maricopa  Agricultural  Center,  AZ.  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-02829 


CONSTRAINED  MEDIAN  STATISTICAL 
ROUTING  METHOD  AND  THE  PECOS  RIVER 
CASE. 

Texas  Univ.  at  Austin.  Center  for  Cybernetic  Stud- 
ies. 

A.  Charnes,  R.  Dickinson,  J.  Heaney,  and  S. 
Duffuaa. 

Applied  Mathematical  Modelling  AMMODL, 
Vol.  13,  No.  6,  p  330-338,  June  1989.  3  fig,  1  tab,  11 
ref. 

Descriptors:  'Routing,  *Flood  routing,  *Model 
studies,  *Streamflow  forecasting,  *New  Mexico, 
•Texas,  *Mathematical  models,  *Water  rights, 
•River  flow,  Riparian  waters,  Statistical  methods, 
Water  use,  Water  resources  development,  Comput- 
er models. 

A  river  routing  is  a  mathematical  abstraction  of  a 
river  which  numerically  estimates  the  availability 
of  water  in  the  river  at  given  points  and  times 
under  specified  or  assumed  conditions.  The  routing 
model  estimates  all  gains  and  depletions  on  the 
river  in  all  reaches.  The  depletions  result  from 
such  items  as  reservoir  evaporation,  channel  losses, 
irrigation  diversions,  and  domestic  and  industrial 
water  usages.  Gains  are  from  such  items  as  river 
tributaries,  flood  inflows,  and  underground  contri- 
butions. In  general,  all  natural  and  man-made  ac- 
tivities are  considered  in  a  routing  study.  A  mathe- 
matical model  of  constrained  nonlinear  form  for 
river  routing  has  been  developed.  The  data  record- 
ed at  the  gauges  are  usually  estimates  of  the  actual 
flow.  Thus  the  model  automatically  makes  best-fit 
adjustments  for  this  data  so  as  to  preserve  physical 
and  hydrological  conditions  on  the  river  basin. 
The  best  fit  is  accomplished  by  minimizing  a  heavi- 
ly penalized  sum  of  absolute  deviations  between 
the  recorded  and  the  adjusted  data.  The  model 
simultaneously  estimates  new  losses,  reservoir  stor- 
age, spill,  and  flood  inflows.  The  new  estimates 
conform  to  physical  and  hydrological  conditions, 
such  as  mass  balance.  The  model  was  applied  to 
the  legal  dispute  between  Texas  and  New  Mexico 
over  the  water  of  the  Pecos  River.  The  objective 
was  to  determine  New  Mexico's  obligation  for 
water  deliveries  at  the  Texas-New  Mexico  border. 
The  model  was  also  compared  to  previous  studies 
performed  on  the  river.  The  results  show  that  a 
substantial  amount  of  water  is  owed  to  Texas.  On 
the  average  the  water  owed  to  Texas  per  year  is 
282,000  acre-feet.  This  is  above  the  amount  pro- 
posed by  New  Mexico  by  60,000  acre-feet.  This 
model  could  be  employed  in  estimating  water  allo- 
cations on  the  Nile  River  and  cash  and  labor  flow 
between  countries.  (Author's  abstract) 
W90-03321 


CONSENSUS  BUILDING  IN  TODAY'S  ENVI- 
RONMENTALLY CONSCIOUS  SOCIETY. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-03404 


SOCIAL  IMPACT  AND  RECREATIONAL  USE 
OF  INLAND  WATER  RESERVOIRS  IN 
PUERTO  RICO. 

Puerto  Rico  Univ.,  Mayaguez.   Dept.  of  Social 

Sciences. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-03546 


6E.  Water  Law  and  Institutions 


KILLING  THE  RHINE:  IMMORAL,  BUT  IS  IT 
ILLEGAL. 

A.  H.  Darrell. 

Virginia  Journal  of  International  Law,  Vol.   29, 

No.  2,  p  421-472,  Winter  1988. 

Descriptors:  *Rhine  River,  *Legal  aspects,  *Water 
pollution  control,  *International  law,  Political  con- 
straints, Jurisdiction,  Water  pollution,  Switzerland, 
Law  enforcement. 

The  causes  and  consequences  of  the  Basel  chemical 
fire  which  resulted  in  toxic  chemicals  entering  the 
Rhine  River  are  outlined  along  with  the  develop- 
ment of  international  law  as  it  relates  to  transna- 
tional environmental  pollution.  Public  international 
pollution  law  comes  into  play  when  a  state  is 
accused  by  another  state  either  of  an  illegal  act  or 
of  the  omission  of  a  duty  or  obligation.  Internation- 
al law  provides  no  clear  rules  regarding  state  re- 
sponsibility for  environmental  damage.  States,  in- 
cluding Switzerland,  are  generally  unwilling  to 
bring  charges  against  each  other  in  the  fear  of 
establishing  precedent  that  may  one  day  be  used 
against  them.  Cases  of  international  pollution  tend 
not  to  end  up  in  formal  international  courts;  rather, 
they  are  dealt  with  either  through  direct  bilateral 
diplomatic  correspondence,  private  suits  or  careful 
sweeping  under  the  rug.  For  these  reasons,  Rhine 
pollution  has  been  only  minimally  reduced  and 
regulated  despite  several  treaties.  Swiss  actions 
show  a  reluctant  acceptance  of  the  customary  con- 
cept of  limited  sovereignty  and  a  carefully  choreo- 
graphed avoidance  of  any  nonretractable  statement 
about  obligations  due  its  neighbors.  The  Basel  fire 
has  highlighted  the  weaknesses  of  the  international 
law  of  transboundary  pollution  and  has  laid  bare 
leadership  and  communications  problems  inconsist- 
ent with  plans  to  decrease  the  role  of  borders  in 
European  intercourse.  For  legal  progress  to  be 
made,  governments  must  be  convinced  of  the  need 
for  increased  ecologically  conscious  oversight  of 
industrial  production.  International  law  can  pro- 
vide a  framework  for  communication  and  value 
articulation  and  determine  obligations.  Perhaps 
most  importantly,  a  source  of  funding  for  interna- 
tional clean-up  activities  needs  to  be  created,  possi- 
bly functioning  as  an  international  insurance 
agency  funded  in  part  by  states  and  in  part  by 
polluting  corporations.  (White-Reimer-PTT) 
W90-02704 


CONSUMPTION  ADVISORIES  FOR  SPORT 
FISH  IN  THE  GREAT  LAKES  BASIN:  JURIS- 
DICTIONAL INCONSISTENCIES. 

National    Wildlife   Federation,    Ann   Arbor,    MI. 

Great  Lakes  Natural  Resource  Center. 

J.  A.  Foran,  and  D.  VanderPloeg. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.   3,  p  476-485,   1989.  2  fig,  3  tab,   8  ref. 

Descriptors:  *Water  pollution,  'Pollutant  identifi- 
cation, *Great  Lakes,  'Sport  fishing,  'Regulations, 
'Public  health,  State  jurisdiction,  Contamination, 
Consumption,  Methods,  Toxicity. 

Consumption  advisories  for  contaminated  sport 
fish  in  the  Great  Lakes  are  developed  by  states 
using  a  variety  of  methods  and  trigger  levels.  The 
methods  and  trigger  levels  used  by  the  Great 
Lakes  states  to  develop  consumption  advisories 
were  examined,  and  consumption  advice  resulting 
from  the  use  of  these  methods  compared  for  the 
U.S.  waters  of  the  Great  Lakes.  The  methods  used 
to  develop  consumption  advice  vary  widely  be- 
tween and  among  lakes.  The  result  of  the  use  of 
different  methods  is  development  of  different  con- 
sumption advice  for  fish  with  similar  types  and 
quantities  of  contaminants.  The  degree  of  stringen- 
cy of  advice  also  varies  depending  on  the  types 
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and  quantities  of  contaminants  in  fish  tissue.  Differ- 
ent advice  and  stringency  can  only  serve  to  con- 
fuse the  fishing  public  and  those  consuming  Great 
Lakes  sport  fish,  and  ultimately  may  result  in  con- 
sumption advice  being  ignored  entirely.  It  is  sug- 
gested that  the  Great  Lakes  states  have  not  yet  met 
the  mandate  or  the  spirit  of  the  Governors'  1986 
Toxic  Substances  Control  Agreement  for  develop- 
ment of  uniform  consumption  advisories  for  sport 
fish.  The  adoption  of  a  uniform  method  for  devel- 
opment of  fish  consumption  advisories  for  all  of 
the  Great  Lakes  and  application  of  the  method  to 
all  fish  that  are  contaminated  with  toxic  organic 
and  inorganic  substances  is  recommended.  (Au- 
thor's abstract) 
W90-02754 


GROUND-WATER     PROTECTION     IN     THE 
UNITED  STATES. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-03169 


NUCLEAR  GROUNDWATER  PROTECTION. 

Bergakademie  Freiberg  (German  D.R.).  Dept.  of 

Geosciences. 

For  primary  bibliographic   entry   see   Field   5G. 

W90-03170 


POISONED  WELL:  NEW  STRATEGIES  FOR 
GROUNDWATER  PROTECTION. 

For  primary  bibliographic  entry   see   Field   5G. 
W90-03200 


PREVENTION  AND  CLEANUP  OF  PETROLE- 
UM CONTAMINATION  OF  GROUND  WATER 
-  FLORIDA'S  SUPER  ACT. 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic   entry  see   Field   5G. 

W90-03215 


STATUS     OF     SUPERFUND     AND     STATE- 
FUNDED  CLEANUP  SITES  IN  FLORIDA. 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee.  Bureau  of  Waste  Cleanup. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-03216 


PESTICIDES  AND  GROUND  WATER  PRO- 
TECTION. 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Bureau  of  Ground  Water  Protection. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-03245 


CRITICAL  LOOK  AT  WYOMING  WATER 
LAW. 

Wyoming  Univ.,  Laramie.  Coll.  of  Law. 

M.  Squillace. 

Land  and  Water  Law  Review  LWLRDC,  Vol.  24, 

No.  2,  p  307-346,  1989.  1  fig,  259  ref. 

Descriptors:  'Wyoming,  'Water  rights,  *Water 
law,  Legal  aspects,  Water  allocation,  Water  trans- 
fer. 

From  its  earliest  history  Wyoming  has  used  the 
prior  appropriation  doctrine  to  allocate  water 
rights.  Over  time,  Wyoming  water  law  has 
evolved  to  accommodate  changing  needs  and 
values,  but  the  basic  scheme  established  by  the  first 
state  legislature  for  allocating  water  rights  remains 
intact.  The  Wyoming  constitution  establishes  a 
Board  of  Control,  which  together  with  the  State 
Engineer  administers  water  rights  in  the  state.  The 
Wyoming  constitution  calls  for  a  State  Engineer, 
who  is  qualified  by  theoretical  knowledge  and 
practical  experience,  to  be  appointed  by  the  Gov- 
ernor and  confirmed  by  the  state  senate  for  a  six- 
year  term.  Wyoming  hosts  a  variety  of  public  and 
private  water  distribution  organizations.  The  most 
common  organizations  are  mutual  ditch  compa- 
nies, irrigation  districts,  and  water  conservancy 
districts.  Wyoming  water  rights  are  subject  to  the 
right  of  the  public  to  float  on  the  surface  of  water 


bodies  for  recreational  purposes.  Legislation 
passed  in  1986  allows  the  state  to  acquire  rights  to 
instream  flows  to  establish  or  maintain  fisheries. 
Under  Wyoming  law,  preferred  uses  of  water  in- 
clude (1)  drinking  water;  (2)  water  for  municipal 
purposes;  (3)  water  for  the  use  of  steam  engines 
and  general  railway  use;  water  for  culinary,  laun- 
dry, bathing,  refridgerating,  steam  and  hot  water 
heating  plants,  and  steam  power  plants;  and  (4) 
water  for  industrial  purposes.  Surplus  and  excess 
water  statutes  were  enacted  in  response  to  con- 
cerns among  Wyoming  farmers  that  additional 
water  resources  were  needed  to  compensate  for 
the  short  growing  season  that  exists  in  many  parts 
of  the  state.  Each  of  the  four  water  divisions  of  the 
state  has  a  division  advisory  committee  appointed 
by  the  Governor  which  advises  the  Board  of  Con- 
trol and  the  State  Engineer  on  groundwater  prob- 
lems in  their  division.  (Mertz-PTT) 
W90-03368 


WATER    LAW-THE    UNITED    STATES    SU- 
PREME   COURT    EXPANDS    THE    PUBLIC 
TRUST  DOCTRINE.  PHILLIPS  PETROLEUM 
CO.  V.  MISSISSIPPI,  108  S.  CT.  791  (1988). 
D.  J.  Gardner. 

Land  and  Water  Law  Review  LWLRDC,  Vol  24 
No.  2,  p  347-356,  1989.  93  ref. 

Descriptors:  'Water  law,  'Mississippi,  'Sub- 
merged lands,  'Public  trust  doctrine,  Navigable 
waters,  Judicial  decisions,  Legal  aspects. 

In  Phillips  Petroleum  Co.  v.  Mississippi,  the  Su- 
preme Court  included  discrete  water,  influenced 
by  the  ebb  and  flow  of  the  tide,  within  the  scope  of 
the  public  trust  doctrine.  Before  1977,  Phillips 
Petroleum  held  an  undisputed  title  to  42  acres  of 
land  in  southwestern  Mississippi.  The  land  was 
beneath  1 1  drainage  streams  which  flowed  into  the 
Gulf  of  Mexico  several  miles  from  the  disputed 
land.  In  1977,  the  State  of  Mississippi  claimed  title 
to  the  land  under  the  public  trust  doctrine  and 
issued  leases  for  oil  and  gas  exploration.  This  ca- 
senote  analyzes  the  history  and  purpose  of  the 
public  trust  doctrine  and  concludes  that  the 
Court's  holding  expanded  the  ebb  and  flow  distinc- 
tion beyond  its  reasonable  scope.  The  purpose  of 
the  public  trust  doctrine  was  to  allow  states  to 
maintain  public  access  to  water  capable  of  support- 
ing navigation.  The  Court  should  have  determined 
title  to  the  submerged  land  according  to  the 
water's  ability  to  transport  commerce  as  estab- 
lished in  previous  Court  decisions.  The  Court's 
departure  from  precedent  inequitably  divested 
Phillip's  title  to  the  land.  The  Court  held  that 
reasonable  property  expectations  along  the  coast 
were  not  disrupted.  However,  under  Phillips,  any 
property  owner  near  the  coast  with  reasonable 
property  expectations  may  lose  property  rights. 
The  purpose  of  the  public  trust  doctrine  and  the 
inequitable  result  in  Phillips  do  not  support  the 
Courts's  expansion  of  the  doctrine.  (Mertz-PTT) 
W90-03369 


CONSENSUS  BUILDING  IN  TODAY'S  ENVI- 
RONMENTALLY CONSCIOUS  SOCIETY. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-03404 


COLUMBIA  RIVER  BASIN:  EXPERIMENTING 
WITH  SUSTATNABILITY. 

Washington  Univ.,  Seattle.  Inst,  for  Environmental 

Studies. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-03442 
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FLOOD    CONTROL    EXPERIENCE    IN    THE 
USA. 

A.  B.  Avakyan,  and  A.  A.  Polyushkin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  53-58,  July  1989.  2  fig,  9  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.   1,  p 
50-53,  January  1989. 

Descriptors:  'Flood  control,  'Flood  plain  manage- 
ment, 'Disasters,  'Cost  repayment.  Economic  as- 


pects, Recreation  facilities,  Insurance,  Reservoirs, 
Urban  planning,  Flood  protection,  Flood  forecast- 
ing. 

Floods  in  the  U.S.  are  one  of  the  most  hazardous 
and  destructive  natural  disasters.  The  loss  caused 
by  floods  is  divided  into  direct  and  indirect.  Direct 
loss  includes  that  related  to  actual  physical  de- 
struction. Indirect  loss  is  divided  into  two  catego- 
ries: (1)  losses  which  can  be  estimated,  and  (2) 
losses  which  can  only  difficultly  be  expressed  in 
terms  of  money  only  with  difficulty.  The  main 
causes  of  the  increase  of  losses  from  floods  are:  an 
increase  in  the  economic  use  of  territories  subject- 
ed to  periodic  inundation  by  floods  and  freshets; 
expansion  of  the  recreation  zones  in  such  regions; 
increase  of  expenditures  on  insurance  claims  and 
restoration  works.  Among  the  engineering  meas- 
ures of  flood  control  the  main  role  is  played  by  the 
creation  of  reservoirs.  In  the  U.S.  considerable 
importance  is  attached  to  flood  protection  of  ur- 
banized territories.  The  general  trends  characteris- 
tic of  flood  control  in  the  U.S.  began  on  a  wide 
scale  in  the  middle  of  the  first  half  of  the  twentieth 
century.  Since  the  end  of  the  1960s  considerable 
attention  has  been  devoted  to  the  organization  of 
the  collection  of  information  about  floods,  their 
forecasting,  and  notification  in  case  of  the  threat  of 
a  flood.  Now  the  U.S.  has  the  best  flood  forecast- 
ing system  among  many  other  countries.  (Fish- 
PTT) 
W90-02564 


6G.  Ecologjc  Impact  Of 
Water  Development 


CONSEQUENCES  OF  SEA  LEVEL  RISE:  IM- 
PLICATIONS FROM  THE  MISSISSIPPI 
DELTA. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-02552 


EFFECTS  OF  IRRIGATED  AGRICULTURE  ON 
GROUNDWATER  QUALITY  IN  CORN  BELT 
AND  LAKE  STATES. 

Fuller,   Mossbarger,   Scott  and  May,   Lexington, 

KY. 

For  primary  bibliographic  entry  see  Field  3E. 

W90-02569 


IRRIGATED    AGRICULTURE    AND    WATER 
QUALITY  IN  SOUTH. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-02570 


IRRIGATED    AGRICULTURE    AND    WATER 
QUALITY  IN  EAST. 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02571 


IRRIGATION  IMPACT  ON  GROUNDWATER: 
MODEL  STUDY  IN  HUMID  REGION. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-02572 


PREDICTION  OF  REWORKING  OF  THE 
BANKS  OF  LOWER  RESERVOIRS  OF 
PUMPED-STORAGE  STATIONS. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02693 


REFINED  MODEL  OF  THE  EFFECT  OF  A 
RESERVOIR  ON  ROCK  FOUNDATIONS  OF 
HIGH  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-02702 
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KILLING  THE  RHINE:  IMMORAL,  BUT  IS  IT 
ILLEGAL. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-02704 


HYDRAULIC  MODELLING  OF  TIDAL  CIRCU- 
LATION AND  FLUSHING  IN  COASTAL 
BASINS. 

Washington  Univ.,  Seattle. 

R.  E.  Nece,  and  R.  A.  Falconer. 

Proceedings  of  the  Institution  of  Civil  Engineers 

PCIEAT,  Vol.  86,  Pt.  1,  p  913-935,  Oct  1989.  11 

fig,  3  tab,  15  ref. 

Descriptors:  'Hydraulic  models,  *Model  studies, 
•Mathematical  models,  *Coastal  waters,  *Coastal 
zone  management,  Harbors,  Marinas,  Physical 
models,  England,  Washington,  Environmental  pro- 
tection. 

The  increasing  concern  of  planners  and  designers 
for  the  hydroenvironmental  problems  relating  to 
tidal  circulation  and  flushing  in  small  coastal 
basins,  harbors,  and  marinas,  and  the  use  of  physi- 
cal and  mathematical  models  as  design  tools  to 
address  such  problems  are  summarized.  Details  are 
given  of  techniques  frequently  adopted  in  using 
both  physical  and  mathematical  models  to  quantify 
tidal  flow  patterns  and  water  exchange  characteris- 
tics of  harbors  and  marinas.  Emphasis  is  placed  on 
comparative  studies  where  alternative  basin  ge- 
ometries and/or  bathymetries  are  proposed.  An 
example  application  of  each  approach  is  presented 
using  the  tidal  flushing  behavior  of  the  proposed 
Harbour  Pointe  Marina  on  Puget  Sound  for  the 
physical  model,  and  the  investigation  of  the  impact 
of  a  land  reclamation  proposal  and  embankment 
bridge  design  on  the  tidal  flow  and  flushing  char- 
acteristics in  Holes  Bay,  Dorset  for  the  mathemati- 
cal model.  The  selection  of  the  type  of  model  to 
use  for  a  particular  project  must  be  based  on 
criteria  of  technical  appropriateness  as  well  as  of 
cost.  Physical  models  are  appropriate  for  small- 
scale  projects  such  as  marinas  where  mathematical 
model  verification  is  generally  not  possible  because 
the  water  bodies  have  not  yet  been  constructed. 
Mathematical  models  become  more  feasible  and 
appropriate  when  the  water  body  under  investiga- 
tion is  larger,  fine  grid  scale  knowledge  of  the  flow 
field  is  not  so  important,  and  where  there  is  a 
better  chance  of  obtaining  field  data  for  model 
verification.  The  cost  of  physical  models  varies 
with  the  scale  of  the  prototype  project,  whereas 
the  cost  of  a  mathematical  model  tends  to  be  more 
independent  of  project  size.  (White-Reimer-PTT) 
W90-O2807 


COASTAL  LAGOONS  OF  BRITAIN:  AN  OVER- 
VIEW AND  CONSERVATION  APPRAISAL. 

Cambridge  Univ.  (England).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-02810 


CAN  WATER  LOSSES  FROM  RESERVOIRS  IN 
KARST  BE  PREDICTED. 

Karlova  Univ.,  Prague  (Czechoslovakia).  Dept.  of 
Hydrogeology  and  Engineering  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03179 


DESIGN  AND  ANALYSIS  METHODS  FOR 
FISH  SURVIVAL  EXPERIMENTS  BASED  ON 
RELEASE-RECAPTURE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03197 


PRACTrnONER'S  HANDBOOK  ON  THE 
MODELLING  OF  DYNAMIC  CHANGE  IN 
ECOSYSTEMS. 

Institute    of   Terrestrial    Ecology,    Grange    over 
Sands  (England).  Merlewood  Research  Station. 
J.  N.  R.  Jeffers. 

Scientific  Committee  on  Problems  of  the  Environ- 
ment of  the  International  Council  of  Scientific 
Unions  No.  34.  John  Wiley  and  Sons,  New  York, 
NY.  1988.  181p. 


Descriptors:  'Limnology,  'Ecology,  ♦Environ- 
mental effects,  'Ecosystems,  'Model  studies,  'Suc- 
cession, 'Handbooks,  Population  dynamics,  Ecolo- 
gy, Statistical  models. 

This  handbook  outlines  the  techniques  available  to 
scientists  who  wish  to  model  dynamic  change  in 
ecosystems,  either  those  traditionally  used  for  agri- 
culture, or  natural  systems  which  are  being  desta- 
bilized by  human  intervention.  It  was  prepared  in 
response  to  one  of  the  specific  recommendations  of 
the  Santa  Barbara  (CA)  workshop  (January  12-16, 
1976),  which  called  for  the  preparation  of  a  practi- 
tioner's manual  to  outline  the  techniques  necessary 
for  the  modelling  of  successional  processes,  the 
data  requirements  and  limitations  of  each  of  the 
major  techniques,  and  the  methods  of  applying 
them  to  ecological  processes  and  to  the  manage- 
ment of  semi-natural  communities.  In  recent  years, 
the  application  of  powerful  modelling  procedures 
to  ecological  processes  has  stimulated  research  into 
ecological  succession  and  into  the  possibilities  of 
providing  a  sound  ecological  basis  for  the  develop- 
ment of  management  strategies  for  natural,  semi- 
natural  and  cropped  ecosystems.  Because  of  the 
different  objectives  and  variation  in  availability  of 
data  associated  with  different  studies,  and  because 
of  the  characteristics  of  the  techniques,  no  single 
approach  is  recommended.  Furthermore,  ecologi- 
cal research  involves  a  recognition  that  it  is  the 
change  in  ecosystem  parameters  that  needs  to  be 
measured  rather  than  the  state  at  which  an  ecosys- 
tem finds  itself  at  any  particular  time.  In  the  past, 
ecological  research  has  tended  to  concentrate  on 
the  static  rather  than  dynamic  models.  This  Hand- 
book, therefore,  ventures  into  relatively  new 
ground.  (Lantz-PTT) 
W90-03198 


STUDY,  USE,  AND  PROTECTION  OF  SMALL 
AND  MEDIUM  RIVERS. 

V.  S.  Altunin,  V.  I.  Dmitruk,  and  V.  F.  Pankratov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  9,  p  542-547,  March  1989.  1  fig,  12  ref. 

Descriptors:  'Environmental  protection,  'Dam  ef- 
fects, 'Rivers,  'Water  resources  development, 
•Hydrologic  data  collections,  'Discharge  measure- 
ment, Annual  runoff,  Hydroelectric  power, 
Streamflow,  Water  management,  Hydrologic 
models,  Gaging  stations,  Meteorological  data  col- 
lection, Water  potentials,  USSR,  Environmental 
impact,  Fish  hatcheries,  Regulated  flow. 

Insufficient  knowledge  about  the  channel  regime 
of  rivers  makes  it  difficult  to  rationally  use  rivers 
as  sources  of  water  supply,  irrigation,  and  for 
construction  of  hydraulic  structures  for  hydroelec- 
tric power.  Rivers  are  classified  as  small  and 
medium  according  to  their  drainage  area,  length, 
and  runoff.  These  properties  can  differ  for  rivers  in 
arid  and  semiarid  regions.  In  the  absence  of  obser- 
vations of  the  runoff  characteristics  of  a  river,  it  is 
necessary  to  substantiate  water  management  con- 
struction on  the  basis  of  indirect  methods  of  calcu- 
lation by  hydrologic  models  and  interpolation.  An 
increase  of  the  accuracy  of  the  methods  used  de- 
pends on  the  number  of  hydrometric  observation 
stations  and  an  improvement  of  their  spatial  distri- 
bution. The  volume  of  available  information  on 
runoff  can  be  substantially  increased  by  using  ex- 
tensive meteorological  and  physiographic  data  in 
addition  to  the  available  hydrometric  data.  These 
factors  were  taken  into  account  when  creating  an 
improved  method  of  calculating  the  characteristics 
of  the  annual  runoff  of  rivers,  namely  the  indicator 
of  potential  water  resources  of  a  territory.  The 
developed  methods  are  being  used  for  substantiat- 
ing water  management  projects  in  the  European 
USSR.  To  improve  the  methods  of  estimating  the 
hydropower  potential  of  small  and  medium  rivers, 
small  hydrostations  can  be  constructed  to  perform 
ecological  impact  studies.  To  improve  the  schemes 
of  streamflow  regulation  and  hydropower  use  of 
the  runoff  of  medium  rivers  and  small  river  tribu- 
taries the  construction  of  small  reservoirs  (with  the 
installation  of  small  hydrostations)  in  the  upper 
reaches  of  reservoirs  is  recommended,  primarily  on 
stretches  without  a  floodplain.  It  is  also  advisable 
to  construct  fish  nurseries  for  breeding  and  rearing 
commercial  fish.  (Geiger-PTT) 
W90-03253 


ECOLOGICAL  ASPECTS  OF  THE  OPER- 
ATION OF  THE  KIEV  HYDROELECTRIC  STA- 
TION IN  A  PUMPED-STORAGE  REGIME. 

L.  A.  Sirenko,  A.  I.  Denisova,  I.  E.  Dyachuk,  L. 
E.  Kostikov,  and  A.  V.  Kureishevich. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  9,  p  547-550,  March  1989.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Dam  effects,  'Ecological  effects, 
'Hydroelectric  plants,  'Reservoir  operation, 
•Pumped  storage,  Biochemical  oxygen  demand, 
Dissolved  oxygen,  Water  quality,  Oxygen  deficit, 
Iron,  Reservoir  fisheries,  Nitrogen  compounds, 
Turbidity,  Aquatic  bacteria,  Cyanophyta. 

Four  units  of  the  Kiev  hydroelectric  pumped-stor- 
age  station  were  tested  at  a  rate  of  from  70-240  cu 
m/sec  of  water  from  the  lower  pool  of  the  reser- 
voir to  the  upper  pool  for  more  than  70  hr  to 
ascertain  the  hydrological,  hydrochemical,  hydro- 
biological,  and  fisheries  effects  on  the  dam  stretch 
of  the  Kiev  reservoir.  Results  showed  that  during 
the  pump  regime  of  operation  the  movement  of  the 
water  masses  changed  direction  in  the  upper  pool 
of  the  reservoir.  Restructuring  of  the  currents  with 
descent  of  the  maximum  speeds  toward  the  bottom 
caused  roiling  of  part  of  the  bottom  sediment  and 
removal  of  organic  and  finely  divided  mineral  par- 
ticles into  the  surface  water  layers.  Operation  of 
the  units  in  a  pump  regime  promoted  equalization 
of  the  oxygen  content  and  pH  over  the  entire 
depth  eliminating  the  oxygen  deficit  near  the 
bottom  and  optimizing  the  processes  of  self-purifi- 
cation. No  effects  on  nitrates,  nitrites,  ammonium 
nitrogen  and  dissolved  iron  or  its  general  mineral- 
ization were  observed.  Under  the  effect  of  the 
pump  regime  of  operation  of  the  units  a  16-20% 
increase  of  the  content  of  organic  nitrogen  in  the 
water  was  noted.  No  negative  effect  on  the  bacter- 
ioplankton  was  noted.  The  BOD  did  not  exceed 
the  standard  values  for  clean  and  slightly  polluted 
open  water  bodies.  A  decrease  in  the  proportion  of 
blue-green  algae  was  noted.  About  300  fishes  of 
various  size  and  age  were  traumatized  due  to 
pumping.  (Geiger-PTT) 
W90-03254 


ENVIRONMENTAL  INFLUENCES  ON  THE 
OYSTER  INDUSTRY  ALONG  THE  WEST 
COAST  OF  FLORIDA. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  L.  Allen,  and  R.  E.  Turner. 

Journal  of  Shellfish  Research  JSHRDA,  Vol.  8, 

No.  1,  p  95-104,  June  1989.  7  fig,  4  tab,  29  ref. 

Descriptors:  'Estuarine  fisheries,  'Oysters,  'Flori- 
da, 'Population  density,  'Environmental  effects, 
Air  temperature,  Flow  discharge,  Climates,  Eco- 
logical effects,  Fishing,  Estuaries,  Flooding,  Model 
studies,  Regression  analysis. 

The  variations  in  oyster  landings  along  the  west 
coast  of  Florida  (currently  54-57  million  annually) 
were  analyzed  to  determine  the  effects  of  both 
natural  and  man-induced  changes  in  the  environ- 
ment on  yields.  Fluctuations  in  yields  have  been 
related  to  natural  phenomena  such  as  floods, 
droughts,  and  hurricanes,  or  to  human  impacts 
such  as  overfishing,  regulations,  and  habitat  alter- 
ations. Although  estuarine  environmental  changes 
are  known  to  affect  oyster  production,  the  rela- 
tionships between  specific  critical  periods  of  envi- 
ronmental change  and  current  and  future  changes 
in  yield  have  not  been  well  documented.  Multiple 
regression  models  (range  of  R  squared  from  0.42  to 
0.91)  predicting  Florida's  oyster  yields  (west  coast 
only),  most  of  which  arc  for  single  bay  systems, 
were  responsive  to  spring  river  discharge  and 
winter  air  temperature  variables.  The  west  coast  of 
Florida  has  a  strong  spring  harvest  that  is  not 
severely  affected  by  flooding  conditions  and  that 
occurs  before  high  temperatures  and  salinities  in- 
crease the  threat  of  disease  and  predation.  Spring 
flooding  and  summer  storms  and  hurricanes  affect 
the  fall  and  winter  oyster  harvest.  Annual  vari- 
ations in  the  biological  system  were  viewed  as 
resulting,  in  part,  from  climatic  factors  that  the 
fishing  industry  responds  to  the  following  year. 
Human  interventions  also  affect  the  system;  man- 
agement has  increased  potential  yields  by  deposit- 
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ing  substrate  suitable  for  oyster-spat  colonization 
and  growth.  These  quantified  changes  in  climate, 
state  management,  and  the  fisherman's  effort  all 
contribute  in  interrelated  ways  to  influence  vari- 
ations in  annual  harvest.  (Author's  abstract) 
W90-03263 


FORAGING  IN  CENTRAL  VALLEY  AGRICUL- 
TURAL DRAINAGE  AREAS. 

California  Univ.,  Davis.  Dept.  of  Applied  Behav- 
ioral Sciences. 

M.  Campbell,  and  L.  C.  Christensen. 
California  Agriculture  CAGRA3,  Vol.  43,  No.  3,  p 
23-25,  May-June  1989.  2  tab. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  'Central  Valley,  'California,  *San  Joaquin 
Valley,  'Kesterson  Reservoir,  'Agricultural  wa- 
tersheds, 'Selenium,  'Public  health,  Fishing,  Hunt- 
ing, Food  habits,  Drainage  area,  Foraging. 

Evidence  of  selenium  accumulation  in  soil  and 
sediment  prompted  an  identification  of  high-risk 
groups  of  people  who  collected  plants  and  animals 
in  the  drainage  area  of  the  central  San  Joaquin 
Valley.  The  term  'foraging'  was  used  to  mean  all 
use  of  flora  and  fauna  for  consumption,  including 
hunting,  fishing,  frogging,  and  the  collection  of 
crayfish  and  edible  plants.  The  study  was  conduct- 
ed between  January  and  May  of  1987.  Eighty-five 
interviews  were  conducted  with  foragers  them- 
selves or  people  who  could  provide  detailed  ac- 
counts of  foraging  activities,  including  canal 
tenders,  the  California  departments  of  Fish  and 
Game  and  of  Parks  and  Recreation,  Merced 
County  Public  Health  officers,  state  police,  U.S. 
Fish  and  Wildlife  Service,  farmers,  duck  club  man- 
agers, and  ranchers.  Informants  were  asked  who 
foraged,  where,  how,  how  often,  when,  and  for 
what.  Foragers  in  the  study  area  were  divided  into 
four  categories:  the  hunting  or  fishing  for  sport, 
the  generalists,  commercial  forages  and  'true  forag- 
ers'. These  categories  were  distinguished  by  the 
foragers'  choice  of  equipment,  technique,  and  loca- 
tion, as  well  as  by  what  they  foraged  and  what 
they  did  with  the  items  they  collected.  Foragers 
collected  rabbit,  squirrel,  skunk,  raccoon,  otter, 
beaver,  muskrat,  coyote,  opossum,  weasel,  and 
badger  as  well  as  fish,  shellfish,  crayfish,  edible 
plants,  birds,  and  bird  eggs.  The  survey  indicated 
that  only  a  small  portion  of  the  family  diet  of 
Southeast  Asians  surveyed  is  composed  of  foraged 
items.  This  is  most  likely  true  for  all  ethnic  groups 
foraging  in  the  drainage  area.  Commercial  activi- 
ties, such  as  the  sale  of  trash  fish,  waterfowl,  frogs, 
and  shellfish,  were  practiced  by  generalists,  com- 
mercialists,  and  true  foragers,  and  markets  for  for- 
aged items  extended  as  far  as  Los  Angeles  and 
Seattle.  The  variety  of  user  groups  far  exceeded 
original  estimates.  Nevertheless,  the  amounts  and 
frequency  of  consumption  are  probably  not  great 
enough  to  be  a  health  hazard  to  any  one  person  or 
group.  (Ence-PTT) 
W90-03323 


HYDRAULIC  ENGINEERING:  GLOBAL 
CHALLENGE. 

Polytechnic  Univ.,  Brooklyn,  NY. 

G.  Bugliarello. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  7,  p  863-868,  July  1989.  7 

ref. 

Descriptors:  'Environmental  protection,  'Hydrau- 
lic engineering,  'Environmental  engineering, 
•Water  demand,  'Water  management,  Population 
dynamics,  Long-term  planning,  Water  pollution 
control. 

At  fifty  years  from  the  foundation  of  the  Hydraulic 
Division  of  the  American  Society  of  Civil  Engi- 
neers, hydraulicians  and  hydraulic  engineers  face 
an  unprecedented  new  global  challenge  stemming 
from  the  overburdening  of  the  environment  and 
the  accelerating  demands  for  water  caused  by  the 
rapid  growth  of  population  and  industry  world- 
wide. The  principal  challenges  fall  in  the  following 
categories:  subsidence  and  falling  water  tables, 
droughts  and  floods,  spills  and  dumping,  the  need 
for  hydropower,  the  aging  of  the  hydraulic  infra- 
structure and  inadequate  technology  transfer,  and 


hydraulic  engineering  for  life  in  space.  Obstacles 
faced  by  the  profession  are:  1)  it  is  divided  into 
many  groups  and  divisions;  2)  its  research  is  not 
sufficiently  supported;  and  3)  it  is  not  convinced  of 
the  urgency  of  the  problems.  Two  actions  are 
suggested.  The  profession  should  organize  its  ef- 
forts to  more  effectively  address  the  'new  first 
order  problems,'  and  it  should  take  leadership  in 
the  world  community  to  find  new  ways  to  protect 
our  environment.  (Ence-PTT) 
W90-03329 


INCREASING  DAMMING  OF  THE  PARANA 
BASIN  AND  ITS  EFFECTS  ON  THE  LOWER 
REACHES. 

Consejo  Nacional  de  Investigaciones  Cientificas  y 
Tecnicas,  Buenos  Aires  (Argentina). 
A.  A.  Bonetto,  J.  R.  Wais,  and  H.  P.  Castello. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  4,  No.  4,  p.  333-346,  November- 
December  1989.  6  fig,  2  tab,  54  ref. 

Descriptors:  'Dam  effects,  'Parana  River,  'Sus- 
pended solids,  'Fisheries,  'Fish  migration,  'Eco- 
logical effects,  Flood  plains,  Fish  barriers,  Phos- 
phorus, Eutrophication,  Cyanophyta,  Anabaena, 
Microcystis,  Reservoirs,  Organic  matter,  Flow 
regulation,  Floods,  Guayra  Falls. 

The  development  of  large  impoundments  along  the 
Parana  River  (which  runs  through  several  coun- 
tries in  South  America),  particularly  on  the  Superi- 
or section,  with  fifteen  large  dams  having  a  capac- 
ity over  25,000  MW,  has  had  important  hydrologi- 
cal  and  ecological  impacts  on  the  lower  reaches. 
The  retention  of  large  amounts  of  suspended  solids 
by  the  dams  has  caused  a  significant  reduction  of 
phosphorus  concentrations.  With  river  impound- 
ment and  water  eutrophication,  Cyanophiceae  cur- 
rently dominate  during  spring  and  summer,  with 
brief  but  dense  blooms  of  Anabaena  spiriodes  and 
Microcystis  aeruginosa.  Many  fish  of  the  Superior 
Parana  have  been  dispersed  downstream  since  the 
Itaipu  reservoir  covered  the  Guayra  falls,  the  natu- 
ral barrier  for  these  fish.  The  most  important  ef- 
fects of  Superior  Parana  dams  are  related  to  the 
changed  hydrological  regime  in  the  alluvial 
Middle  and  Lower  reaches.  This  floodplain  plays 
an  important  role  in  the  bioproductivity  of  the 
river.  Fisheries  production  depends  to  a  high 
degree  on  the  relationship  of  the  river  and  its 
alluvial  valley,  where  the  alevines  and  small  fish  of 
migratory  species  develop  after  spawning.  During 
falling  river  levels  the  waters  carry  large  quantities 
of  organic  matter,  floating  vegetation,  important 
amounts  of  plankton  and  fish  from  the  alluvial 
plain  to  the  river.  Before  the  dams,  the  river  de- 
fined two  subsystems  which  were  joined  for  about 
six  months  during  the  flood  season  and  effectively 
isolated  during  low  water  periods.  Since  the  com- 
mencement of  river  impoundment  and  flow  regula- 
tion, the  river  ecology  has  begun  a  sequence  of 
changes  especially  within  the  alluvial  reaches.  (Au- 
thor's abstract) 
W90-03507 


EFFECT  OF  STREAM  REGULATION  ON  POP- 
ULATION PARAMETERS  OF  ATLANTIC 
SALMON  (SALMO  SALAR  L.)  IN  THE  RIVER 
LAERDALSELVA,  WESTERN  NORWAY. 

Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 
R.  J.  Brooks,  P.  S.  Nielsen,  and  S.  J.  Saltveit. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  4,  No.  4,  p.  347-354,  November- 
December  1989.  6  fig,  1  tab,  21  ref. 

Descriptors:  'Flow  control,  'Regulated  flow,  'Ec- 
ological effects,  'Laerdalselva  River,  'Fisheries, 
'Salmon,  Water  temperature,  Fish  physiology, 
Stream  fisheries,  Smolt,  Norway. 

The  Laerdalselva  River  in  West  Norway  was  reg- 
ulated in  the  autumn  of  1974.  Regulation  led  to  an 
increase  in  winter  flow  and  a  decrease  in  summer 
flow  in  a  section  where  there  was  natural  produc- 
tion of  salmon.  A  slight  decrease  in  summer  tem- 
perature was  also  recorded  in  the  uppermost  part 
Of  this  section.  No  data  existed  on  juvenile  Atlantic 
salmon  before  regulation  and  the  regulation  effect 
on  juvenile  fish  population  parameters  is  therefore 


based  on  samples  taken  from  adult  salmon  in  the 
period  1969  to  1984.  No  differences  in  growth, 
smolt  age,  and  smolt  size  which  could  be  related  to 
the  regulation  of  the  river  were  found.  The  small- 
est mean  sizes  of  yearlings  (0  +  )  were  found  in 
1964  and  1967.  After  regulation  the  mean  size  was 
never  lower  than  before.  Mean  smolt  age  was 
between  3.1  and  3.9  years,  but  after  regulation 
never  exceeded  that  found  before.  River  growth 
was  slow,  three  year  old  smolts  growing  faster 
than  four  year  old  smolts.  However,  there  were  no 
differences  in  river  growth  before  and  after  regula- 
tion. (Author's  abstract) 
W90-03508 


ORGANIC  MATTER  TRANSPORT  AND  RE- 
TENTION IN  A  BLACKWATER  STREAM  RE- 
COVERING FROM  FLOW  AUGMENTATION 
AND  THERMAL  DISCHARGE. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic  entry   see   Field   5G. 

W90-03510 


ENDANGERED  FISH  SPECIES  OF  THE 
DANUBE  RIVER  IN  AUSTRIA. 

Vienna  Univ.  (Austria).  Limnologische  Lehrkan- 
zel. 

F.  Schiemer,  and  T.  Spindler. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  4,  No.  4,  p.  397-407,  November- 
December  1989.  8  fig,  1  tab,  13  ref. 

Descriptors:  'Austria,  'Dam  effects,  'Danube 
River,  'Fisheries,  Stream  banks,  Bioindicators,  En- 
dangered species,  Backwater,  Hydroelectric  plants, 
Regulated  flow,  Water  quality. 

The  ecological  affinity  of  fish  species  to  different 
habitat  types  in  the  course  of  their  life  cycles  was 
investigated  in  the  free-flowing  sections  of  the 
Austrian  Danube.  The  results  point  to  the  great 
significance  of  the  degree  of  hydrological  integra- 
tion between  the  river  and  its  adjoining  waters.  In 
the  breeding  and  fry  stage,  rheophilic  species  are 
bound  to  the  river  itself,  but  the  preferred  zones 
show  great  variations  according  to  both  fish  age 
and  species.  A  highly  structured  shoreline  is  im- 
portant in  providing  a  gradient  of  water  current 
and  a  spectrum  of  food  sources.  Regulated  em- 
bankments are  characterized  by  an  extremely  re- 
duced fauna  with  low  population  densities  of  eury- 
topic  species.  These  results  give  evidence  that  the 
conservation  of  the  characteristic  species  associa- 
tion is  incompatible  with  the  planned  hydroelectric 
power  dams  in  the  remaining,  free  flowing  zones  of 
the  Danube.  The  results  show  that  the  fish  fauna  is 
an  excellent  indicator  of  the  ecological  quality  of 
large  river  systems,  because  of  the  various  require- 
ments of  well-adapted  species.  An  analysis  of  the 
fry  populations  and  its  distribution  pattern  is  par- 
ticularly appropriate  for  river  quality  assessments 
and  can  provide  guidelines  for  conservation  man- 
agement. (Peters-PTT) 
W90-03512 


7.  RESOURCES  DATA 
7A.  Network  Design 


ROLE  OF  SATELLITE  REMOTE  SENSING 
FOR  MONITORING  OF  SURFACE  WATER 
RESOURCES  IN  AN  ARID  ENVIRONMENT. 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 

K.  D.  Sharma,  S.  Singh,  N.  Singh,  and  A.  K. 

Kalla. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  5,  p  531-537,  Oct  1989.  2  fig,  2  tab,  11  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'India,  Surface  water,  Monitoring,  Landsat 
thematic  mapper,  Mapping. 

Water  bodies  up  to  0.9  ha  surface  area,  which  are 
indistinguishable  by  Landsat  Multispectral  Scanner 
(MSS)  due  to  the  latter's  poor  spatial  resolution  of 
80  m,  can  be  identified  and  mapped  reliably  and 
reasonably  within  plus  or  minus  10%  accuracy  by 
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Landsat  Thematic  Mapper  (TM)  false  color  com- 
posite because  of  its  higher  spectral  and  spatial 
resolution  of  30  m.  The  water  bodies  are  distinctly 
visible  in  light  to  dark  blue  tone  with  varying  size, 
shape  and  fine  texture.  In  Jodhpur  district,  135 
Nadis  containing  water  were  identified  and 
mapped.  Comparative  study  of  Landsat  TM  and 
the  Survey  of  India  topographical  maps  revealed 
reductions  in  the  water  surface  up  to  1.8  to  2.4 
times  and  drainage  basin  areas  up  to  6.0  to  8.0 
times  over  a  period  of  28  years  (1958-1986)  due  to 
the  biotic  interference  resulting  in  desertification  in 
the  large  adjoining  areas.  (Author's  abstract) 
W9O-02760 


RISK-BASED  SELECTION  OF  MONITORING 
WELLS  FOR  ASSESSING  AGRICULTURAL 
CHEMICAL  CONTAMINATION  OF  GROUND 
WATER. 

T.  D.  Scheibe,  and  D.  P.  Lettenmaier. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  4,  p  98-108,  1989.  3  fig,  2  tab,  15  ref. 

Washington  Water  Research  Center  Grant  A- 139- 

WASH. 

Descriptors:  'Network  design,  *Water  quality, 
•Pollutant  identification,  •Monitoring,  *Wells, 
•Agricultural  chemicals,  *Public  health,  Algo- 
rithms, Contamination,  Hierarchical  strategies, 
Risks,  Case  studies,  Washington,  Ethylene  dibro- 
mide. 

Monitoring  of  water  supply  wells  has  long  been  a 
responsibility  of  public  health  agencies.  Current 
concerns  about  the  health  effects  of  agricultural 
chemicals  has  created  a  dilemma  for  public  health 
agencies,  because  sampling  costs  for  trace  organic 
chemicals  are  much  higher  than  for  bacteriological 
parameters.  A  three-level  hierarchical  strategy  for 
jointly  assessing  contamination  risk  of  water 
supply  wells  by  agricultural  chemicals,  and  priori- 
tizing wells  for  sampling  has  been  developed.  At 
the  first  level  a  determination  is  made  as  to  data 
needs  and  availability,  monitoring  objectives  are 
defined,  and  the  scope  of  the  monitoring  program 
is  established.  At  the  second  level,  risk  or  contami- 
nation susceptibility  factors  are  identified,  and  al- 
gorithms for  quantifying  contamination  risk  as  a 
function  of  the  susceptibility  factors  are  developed. 
At  the  third  level,  the  algorithms  are  calibrated 
using  pilot  data,  and  an  optimization  scheme  for 
prioritizing  additional  wells  for  sampling  is  devel- 
oped based  on  either  minimization  of  the  aggregate 
health  risk  and  risk  uncertainty,  or  on  information 
gained  through  sampling.  The  monitoring  of 
Whatcom  County,  Washington,  domestic  wells  for 
ethylene  dibromide  (EDB),  a  highly  toxic  soil  fu- 
migant  whose  registration  was  suspended  in  1983 
by  the  U.S.  Environmental  Protection  Agency,  is 
used  as  a  case  study  for  testing  of  Levels  Two  and 
Three  of  the  hierarchy.  In  the  case  study,  the 
initial  data  consisted  of  EDB  concentrations  and 
ancillary  data,  such  as  well  depth  and  pumping 
rate,  for  24  wells  already  sampled.  Susceptibility 
factors  were  identified,  and  a  Level  Three  algo- 
rithm was  used  to  prioritize  the  next  10  wells  from 
among  54  additional  candidate  wells  for  a  second 
stage  of  sampling.  The  sensitivity  of  the  monitor- 
ing well  selection,  and  risk-benefit  tradeoff  are 
evaluated  for  different  monitoring  budgets,  risk 
susceptibility  parameters,  and  risk-benefit  tradeoff 
criteria.  (Author's  abstract) 
W90-02765 


SMALL-SCALE  RETROSPECTIVE  GROUND 
WATER  MONITORING  STUDDZS  FOR  AGRI- 
CULTURAL CHEMICALS:  STUDY  DESIGN 
AND  SITE  SELECTION. 

Blasland,  Bouck  and  Lee,  Syosset,  NY. 

J.  M.  DeMartinis. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  Nc.  4,  p  167-176,  1989.  4  fig,  7  ref. 

Descriptors:  *Pollutant  identification,  'Sampling, 
•Data  acquisition,  'Pesticides,  'Monitoring,  'Agri- 
cultural chemicals,  'Groundwater  pollution,  Regu- 
lations, Field  tests,  Topography,  Water  table. 

A  small-scale  retrospective  ground  water  monitor- 
ing study  is  designed  to  determine  if,  after  years  of 
normal  usage,  an  agricultural  chemical  has  leached 


to  ground  water.  The  U.S.  Environmental  Protec- 
tion Agency,  Office  of  Pesticide  Programs,  has 
established  draft  guidelines  and  suggested  field 
protocols  for  such  studies.  Small-scale  retrospec- 
tive studies  are  ordinarily  broken  into  a  series  of 
tasks  that  lead  to  the  selection  of  a  suitable  test 
side(s)  by  determining  on  a  national  scale  where  to 
monitor;  meeting  minimum  hydrogeologic  and  ag- 
ronomic criteria;  and  establishing  a  ground  water 
monitoring  program.  A  detailed  hydrogeologic 
vulnerability  analysis  is  conducted  in  product  use 
areas  for  the  chemical  being  studied.  A  series  of 
screening  steps  results  in  a  subset  of  moderate-to 
high-use  counties  that  are  underlain  by  permeable 
soils  and  vulnerable  to  ground  water  impacts  from 
agricultural  chemicals.  Once  these  counties  are 
determined,  suitable  test  fields  can  be  selected.  The 
hydrogeologic  and  agronomic  criteria  are  not 
always  easily  met.  For  example,  the  topography 
and  shallow  water-table  criteria  could  eliminate 
key  agricultural  areas  in  the  United  States  where 
the  agricultural  chemical  to  be  monitored  may  be 
used.  However,  the  data  generated  during  these 
field-scale  retrospective  studies,  when  properly 
conducted,  can  provide  information  regarding 
whether  or  not  a  particular  agricultural  chemical 
has  leached  to  ground  water  under  worst-case 
conditions.  (Author's  abstract) 
W90-02772 


WATER  QUALITY  AND  SUPPLY,  CORTINA 
RANCHERIA,  COLUSA  COUNTY,  CALD70R- 
NIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02850 


SIMULATION  OF  STREAMFLOW  IN  SMALL 
DRAINAGE  BASINS  IN  THE  SOUTHERN 
YAMPA  RTVER  BASIN,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02856 


GROUNDWATER  MONITORING  NETWORK 
DESIGN. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

H.  A.  Loaiciga. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
371-376,  5  ref. 

Descriptors:  'Monitoring,  'Network  design, 
'Groundwater  pollution,  'Pollutant  identification, 
Plumes,  Errors,  Statistics,  Data  acquisition,  Moni- 
toring wells,  Computers. 

The  design  of  a  groundwater  quality  monitoring 
network  is  an  important  aspect  of  aquifer  restora- 
tion and  prevention  of  groundwater  pollution.  Net- 
work design  means  the  selection  of  the  number  and 
locations  of  sampling  wells  at  a  site  where  con- 
tamination exists.  Network  design  considerations, 
plume  detection,  estimation  errors,  geostatistical 
estimation,  and  solution  of  the  network  design 
problem  are  discussed.  The  design  of  groundwater 
monitoring  networks  is  a  function  of  (1)  the  statisti- 
cal heterogeneity  and  geologic  anisotropy  of  the 
aquifer;  (2)  the  hydrodynamics  of  plume  migration; 
(3)  the  practical  decisions  that  result  from  a  data 
acquisition  program;  and  (4)  budgetary  constraints. 
Simultaneous  treatment  of  these  factors  and  their 
incorporation  into  a  mathematical  (combinatorial) 
formulation  leads  to  a  design  for  the  best  well 
locations.  For  a  number  or  reasons  the  design 
problem  is  difficult  to  solve.  These  reasons  include: 
the  decision  variables  are  binary;  the  problem  is 
nonlinear  in  the  objective  function  as  well  as  the 
constraints;  the  covariance  structure  (determined 
by  the  hydrologic  setting)  of  the  concentration 
field  most  likely  is  unknown,  implying  that  there 
must  be  a  parameter  estimation  module  embedded 
in  the  program.  With  the  availability  of  high-speed 
supercomputers  the  solution  of  the  optimization 
problem  is  approached  more  efficiently  with  a 
random,    combinatorial    search    for    the    optimal 
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number  and  location  of  sampling  wells.  (See  also 

W90-03036)  (Rochester-PTT) 

W90-03090 


PROTOCOL  FOR  RELIABLE  MONITORING 
OF  GROUNDWATER  QUALITY  IN  KARST 
TERRANES. 

National  Park  Service,  Mammoth  Cave,  KY. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03147 


U.S.  ENVIRONMENTAL  PROTECTION  AGEN- 
CY'S    STRATEGY     FOR     GROUND     WATER 
QUALITY    MONITORING    AT    HAZARDOUS 
WASTE    LAND    DISPOSAL    FACILITIES    LO- 
CATED IN  KARST  TERRANES. 
Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03162 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  KENTUCKY. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

K.  J.  Ruhl. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4067, 
1989.  57p,  5  fig,  8  tab,  18  ref. 

Descriptors:  'Kentucky,  'Water  resources  data, 
'Network  design,  'Stream  gaging,  'Surface  water, 
Data  collections,  Hydrologic  data,  Data  acquisi- 
tion. 

This  report  documents  the  results  of  a  study  of  the 
cost-effectiveness  of  the  stream-gaging  program  in 
Kentucky.  The  total  surface-water  program  in- 
cludes 97  daily-discharge  stations,  12  stage-only 
stations,  and  35  crest-stage  stations  and  is  operated 
on  a  budget  of  $950,700.  One  station  used  for 
research  lacks  adequate  source  of  funding  and 
should  be  discontinued  when  the  research  ends. 
Most  stations  in  the  network  are  multiple-use  with 
65  stations  operated  for  the  purpose  of  defining 
hydrologic  systems,  48  for  project  operation,  47 
for  definition  of  regional  hydrology,  and  43  for 
hydrologic  forecasting  purposes.  Eighteen  stations 
support  water  quality  monitoring  activities,  one 
station  is  used  for  planning  and  design,  and  one 
station  is  used  for  research.  The  average  standard 
error  of  estimation  of  streamflow  records  was  de- 
termined only  for  stations  in  the  Louisville  Subdis- 
trict.  Under  current  operating  policy,  with  a 
budget  of  $223,500,  the  average  standard  error  of 
estimation  is  28.5%.  Altering  the  travel  routes  and 
measurement  frequency  to  reduce  the  amount  of 
lost  stage  record  would  allow  a  slight  decrease  in 
standard  error  to  26.9%.  The  results  indicate  that 
the  collection  of  streamflow  records  in  the  Louis- 
ville Subdistrict  is  cost  effective  in  its  present  mode 
of  operation.  In  the  Louisville  Subdistrict,  a  mini- 
mum budget  of  $214,200  is  required  to  operate  the 
current  network  at  an  average  standard  error  of 
32.7%.  A  budget  less  than  this  does  not  permit 
proper  service  and  maintenance  of  the  gages  and 
recorders.  The  maximum  budget  analyzed  was 
$268,200,  which  would  result  in  an  average  stand- 
ard error  of  16.9%  indicating  that  if  the  budget 
was  increased  by  20%,  the  percent  standard  error 
would  be  reduced  40%.  (USGS) 
W90-0354O 


ENDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1989. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03542 
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GOES  SATELLITE  DATA  EN  RATNFALL  ESTI- 
MATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 
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For  primary  bibliographic  entry  see  Field  2B. 
W90-02573 


HVDROLOGIC  EFFECTS  ON  WATER  LEVEL 
CHANGES  ASSOCIATED  WITH  EPISODIC 
FAULT  CREEP  NEAR  PARKFIELD,  CALIFOR- 
NIA. 

Geological  Survey,  Menlo  Park,  CA. 

E.  A.  Roeloffs,  S.  S.  Burford,  F.  S.  Riley,  and  A. 

W.  Records. 

Journal  of  Geophysical   Research  (B)  JJGBDU, 

Vol.  94,  No.  9,  p   12,387-12,402,  September   10, 

1989.  11  fig,  5  tab,  28  ref. 

Descriptors:  'Geohydrology,  *Geologic  fault 
movement,  'Earthquake  engineering,  *Water  level 
fluctuations,  *Geologic  fractures,  Reservoirs, 
Monitoring  wells,  Creep,  Shallow  water,  Well 
data,  Deep  water,  Vertical  flow,  Flow  measure- 
ment, Water  table  fluctuations,  Strain  measure- 
ment, Tidal  effects,  Prediction. 

As  part  of  the  Parkfield,  California,  earthquake 
prediction  experiment,  water  level  is  monitored  in 
a  well  460  meters  from  the  main  trace  of  the  San 
Andreas  fault,  in  the  preparation  zone  of  the  antici- 
pated Parkfield  earthquake.  The  well  configuration 
allows  water  level  to  be  monitored  in  two  fluid 
reservoirs  at  depths  of  85  and  250  meters  below 
land  surface.  During  1987,  water  level  changes 
were  recorded  during  12  of  the  18  episodes  of 
accelerated  fault  creep  detected  by  a  creep  meter 
spanning  the  fault  trace  750  meters  northwest  of 
the  well.  The  creep-related  water  level  changes 
persist  for  as  long  as  two  months.  These  data 
suggest  that  the  transient  nature  of  the  water  level 
changes  in  the  shallow  interval  is  due  to  vertical 
flow  to  the  water  table  and  is  not  evidence  that 
creep  events  propagate  past  the  well.  Phase  leads 
of  tidal  constituents  in  the  water  level  data  from 
the  shallow  interval  relative  to  the  same  constitu- 
ents in  the  local  volume  strain  tide  support  the 
interpretation  of  significant  flow  to  the  water  table 
at  periods  of  one  day  or  less.  The  form  of  the 
water  level  changes  in  the  deep  interval  is  affected 
by  horizontal  flow  to  the  well  bore.  This  effect  can 
be  removed  from  the  water  level  records  using  a 
theoretical  response  curve  constrained  by  the 
phases  of  tidal  constituents  in  the  deep  interval 
relative  to  the  local  volume  strain  tide.  For  the 
events  where  the  signal  in  the  shallow  interval  has 
been  large  enough  to  measure,  the  sizes  of  the 
simultaneous  water  level  changes  in  the  two  reser- 
voirs are  consistent  with  the  same  amounts  of 
volume  strain  occurring  at  both  depths.  (Author's 
abstract) 
W90-02577 


COMPOSITE  ANALYTICAL  MODEL  FOR 
ANALYSIS  OF  PUMPING  TESTS  AFFECTED 
BY  WELL  BORE  STORAGE  AND  FINITE 
THICKNESS  SKIN. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

K.  S.  Novakowski. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  1937-1946,  September  1989.  9  fig,  22  ref. 

Descriptors:  *  Pumping  tests,  *Ground  water  stor- 
age, 'Wells,  'Aquifer  testing,  'Aquifer  characteris- 
tics, Storage  coefficient,  Transmissivity,  Geologic 
formations,  Boundary  conditions,  Mathematical 
analysis,  Laplace  equation,  Boreholes,  Drawdown, 
Radial  wells,  Hydraulic  permeability. 

The  most  commonly  used  method  to  measure  the 
transmissivity  and  storativity  of  a  geological  for- 
mation between  two  or  more  wells  is  the  pumping 
test.  The  solution  of  a  boundary  value  problem  for 
dimensionless  drawdown  in  the  pumping  well,  skin 
region,  and  formation  is  derived  using  the  Laplace 
transform  method.  The  solution  is  verified  by  com- 
parison to  solutions  of  pumping  test  problems  with 
well  bore  storage  only,  with  a  composite  formation 
only,  and  with  well  bore  storage  and  infinitesimal- 
ly  thin  skin.  Type  curves  obtained  by  numerically 
inverting  the  solution  for  drawdown  in  the  forma- 
tion are  used  to  illustrate  the  influence  of  well  bore 
storage,  the  effect  of  skin  region  characteristics, 
and  the  effect  of  radial  distance.  These  show  that 
the  influence  of  a  finite  thickness  of  skin  of  reduced 


permeability  is  clearly  identifiable  over  a  fairly 
broad  range  of  radial  distance  when  well  bore 
storage  effects  are  minimized.  The  type  curves  are 
uniquely  defined  provided  that  the  skin  region  is  of 
nonzero  thickness.  Type  curves  obtained  for  the 
solution  for  drawdown  in  the  skin  region  are  used 
to  illustrate  the  effect  of  outer  boundary  condi- 
tions. These  curves  show  that  early  time  data  not 
influenced  by  well  bore  storage  effects  are  re- 
quired to  detect  the  presence  of  outer  boundaries 
of  reduced  permeability.  Drawdown  data  at  late 
time,  although  less  influenced  by  well  bore  storage 
effects,  are  subject  to  nonuniqueness  with  regard  to 
the  characteristics  of  the  skin  and  formation  re- 
gions. Outer  boundaries  of  enhanced  permeability 
are  identified  only  at  early  time  and  are  almost 
entirely  masked  by  well  bore  storage  at  later  time. 
(Author's  abstract) 
W90-02583 


SAMPLING  PROPERTIES  OF  PARAMETER 
ESTIMATORS  FOR  A  STORM  FIELD  RAIN- 
FALL MODEL. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

W.  F.  Krajewski,  and  J.  A.  Smith. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  9,  p  2067-2075,  September  1989.  7  fig,  14  ref. 

Descriptors:  'Statistical  models,  'Model  studies, 
•Meteorology,  'Sampling,  'Rainfall,  'Parametric 
hydrology,  'Estimating  equations,  Radar,  Monte 
Carlo  method,  Field  tests,  Rain  gages,  Feasibility 
studies,  Statistical  analysis. 

Recent  progress  in  statistical  modeling  of  space- 
time  rainfall  brings  to  the  forefront  the  problem  of 
parameter  estimation.  A  statistical  model  of  rainfall 
fields  has  been  developed.  The  model  parameters 
can  be  estimated  from  radar  and  rain  gage  data. 
The  radar  data  are  used  only  to  estimate  the  spatial 
features  of  the  model.  The  rain  gage  data  are  used 
to  estimate  the  magnitude  of  rainfall.  The  parame- 
ter estimators  are  based  on  the  method  of  moments 
and  are  shown  to  be  consistent  and  asymptotically 
normal.  To  investigate  the  small  sample  properties 
of  the  estimators  a  Monte  Carlo  simulation  experi- 
ment has  been  conducted.  The  results  indicate  that 
for  certain  combinations  of  the  true  rainfall  field 
parameters  the  estimation  procedure  leads  to 
biased  results.  The  model  has  an  attractive  feature 
in  that  a  simple  statistic  can  be  precomputed  which 
indicates  the  feasibility  of  the  model  to  represent  a 
given  rainfall  data  set.  In  case  the  statistic  indicates 
infeasibility  of  the  model  it  is  difficult  to  distin- 
guish whether  the  proposed  model  is  not  appropri- 
ate or  the  data  sample  is  too  small.  (Author's 
abstract) 
W90-02593 


DETERMINATION  OF  ARSENIC  (III/V)  IN 
AQUEOUS  SAMPLES  BY  NEUTRON  ACTIVA- 
TION ANALYSIS  AFTER  SEQUENTIAL  CO- 
PRECIPITATION  WITH  DIBENZYLDITHIO- 
CARBAMATE. 

Netherlands  Energy  Research  Foundation  ECN, 
Petten. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02595 


IMPROVED  SEPARATIONS  PROCEDURES 
FOR  ISOLATING  2,3,7,8-TCDD  AND  2,3,7,8- 
TCDF  FROM  CHEMICALLY-COMPLEX 
AQUEOUS  AND  SOLID  SAMPLE  MATRICES 
AND  FOR  DEFINITIVE  QUANTITATION  OF 
THESE  ISOMERS  AT  PPQ  TO  PPT  CONCEN- 
TRATIONS. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-02596 


DETERMINATION  OF  POLYCHLORINATED 
DIBENZO-DIOXINS  AND  DIBENZOFURANS 
IN  ENVIRONMENTAL  SAMPLES  USING 
HIGH  RESOLUTION  MASS  SPECTROMETRY. 

Environmental  Protection  Agency,  Kansas  City, 

KS.  Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  5A. 


W90-02597 


METHOD  8290:  AN  ANALYTICAL  PROTOCOL 
FOR  THE  MULTIMEDIA  CHARACTERIZA 
TION  OF  POLYCHLORINATED  DIBENZO- 
DIOXINS  AND  DIBENZOFURANS  BY  HIGH- 
RESOLUTION  GAS  CHROMATOGRAPHY/ 
HIGH-RESOLUTION  MASS  SPECTROMETRY. 
Triangle  Labs.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02598 


ANALYSIS  OF  LARGE  VOLUME  WATER 
SAMPLES  NEAR  CHEMICAL  DUMP  SITES 
USING  THE  AQUEOUS  PHASE  LIQUID  EX- 
TRACTOR (APLE). 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Lab.  Services  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02599 


TRIALS  USE  OF  A  WEIGHING  TIPPING- 
BUCKET  RAIN  GAUGE. 

Meteorological  Office,  Aberporth  (Wales). 
C.  M.  Hewston,  and  S.  H.  Sweet. 
Meteorological   Magazine   MTMGA5,   Vol.    118 
No.  1403,  p  132-134,  June  1989.  2  fig,  2  ref. 

Descriptors:  'Meteorological  data  collection,  'In- 
strumentation, 'Weather  data  collections,  'Rain 
gages,  Precipitation,  Rainfall,  Rain. 

The  need  for  a  state-of-the-art  rainfall  rate  record- 
er for  use  in  trials  of  modern  weapon  systems  is 
reviewed  and  a  weighing  tipping-bucket  rain  gauge 
(WTBR),  which  has  been  developed  by  the  Oper- 
ational Instrumentation  Branch  of  the  Meteorolog- 
ical Office,  is  described.  Measurements  made  by 
the  new  instrument  and  by  a  nearby  standard  tilt- 
ing-syphon  rain  recorder,  obtained  during  evalua- 
tion trials,  were  compared.  Both  instruments 
showed  similar  results,  with  a  steady  increase  in 
the  rainfall  rate  to  0720,  followed  by  a  sharp 
decrease,  then  remaining  fairly  steady  at  about  2 
mm/h.  From  0710  to  0730,  the  WTBR  collected 
1.57  mm  of  rain,  which  was  in  reasonable  agree- 
ment with  that  estimated  from  the  tilting-syphon 
chart,  which  was  1.7  mm.  It  is  shown  that  the 
prototype  instrument  offers  the  facility  to  monitor 
rainfall  rates  in  real  time.  This  is  essential  for  trials 
that  have  to  be  conducted  specifically  in  predeter- 
mined rates  of  rainfall.  While  there  is  an  increased 
degree  of  error  in  the  10-second  values,  experience 
suggests  that  it  is  not  excessive.  (Friedmann-PTT) 
W90-02639 


HYDROLOGICAL  REGIONALIZATION  OF 
STREAMS  IN  VICTORIA,  AUSTRALIA,  WITH 
IMPLICATIONS  FOR  STREAM  ECOLOGY. 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-02651 


AQUATIC    TOXICITY    TEST    FOR    ENCHY- 
TRAEIDS. 

Battelle-Inst.  e.V.,  Frankfurt  am  Main  (Germany, 
F.R.).   Dept.   of  Toxicology  and  Pharmacology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02666 


PATCHINESS,  COLLAPSE  AND  SUCCESSION 
OF  A  CYANOBACTERIAL  BLOOM  EVALUAT- 
ED BY  SYNOPTIC  SAMPLING  AND  REMOTE 
SENSING. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
D.  L.  Galat,  and  J.  P.  Verdin. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  5,  p  925-948,  September  1989.  8  fig,  3  tab,  81 
ref,  EPA  Contract  68-03-6242. 

Descriptors:  'Remote  sensing,  'Landsat  images, 
'Limnology,  'Cyanophyta,  'Lakes,  'Eutrophica- 
tion,  Chlorophyll  a,  Surveys,  Saline  lakes,  Pyramid 
Lake,  Nevada,  Phytoplankton,  Synoptic  analysis. 
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Spatial  patchiness  and  collapse  of  the  cyanobacter- 
ium,  Nodularia  spumigena,  were  evaluated  in 
saline  Pyramid  Lake,  Nevada,  by  two  synoptic 
ground  surveys  and  Landsat  remote  sensing.  Hori- 
zontal variation  of  surface  water  chlorophyll-a 
during  the  first  survey  ranged  from  3.6  to  9790 
mg/cu  m  and  Nodularia  biovolume  was  between 
416,000  and  347,000,000  cu  microm/ml.  Differ- 
ences in  spatial  and  temporal  resolution  between 
synoptic  ground  surveys  (approximately  10  meters, 
hours)  and  Landsat  imagery  (80  meters,  seconds) 
yielded  a  poor  correlation  when  data  were 
matched  by  common  ground  location.  A  regres- 
sion model  for  estimating  chlorophyll  from  Land- 
sat radiance  was  developed  by  pairing  equivalent 
frequencies  from  cumulative  relative  frequency 
distributions  of  both  variables.  Wind  driven  advec- 
tion  precipitated  bloom  collapse  shortly  after  the 
first  synoptic  sample  and  Nodularia  mineralization 
produced  high  epilimnetic  ammonium  concentra- 
tions. Ammonium,  silica  from  fluvial  sources,  and 
density  differences  between  river  and  lake  water 
masses  stimulated  succession  to  a  Chaetoceros  el- 
morei  bloom  within  8  days  of  the  first  synoptic 
survey.  The  16  day  fly-by  interval  of  Landsat  is 
too  long  to  document  such  short-term  bloom  suc- 
cession. Landsat  imagery  is  most  applicable  for 
evaluating  instantaneous,  basin-scale  horizontal 
patchiness  and  average  lakewide  chlorophyll  con- 
centrations, while  frequent  synoptic  ground  sur- 
veys yield  more  accurate  estimates  of  meso-and 
micro-scale  phytoplnakton  patchiness  and  species 
succession.  (Author's  abstract) 
W90-02673 


CARBON  AND  CHLOROPHYLL  CONTENT 
OF  PHYTOPLANKTON  FROM  VARIOUS  NU- 
TRIENT REGIMES. 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
B.  Riemann,  P.  Simonsen,  and  L.  Stensgaard. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  5,  p  1037-1045,  September  1989.  5  fig,  32  ref. 

Descriptors:  'Limnology,  *Culturing  techniques, 
'Phytoplankton,  'Chlorophyll,  *Carbon,  Algae, 
Diatoms,  Growth  rates,  Eutrophic  lakes,  Coastal 
waters,  Nutrients. 

The  relationship  between  chlorophyll  and  carbon 
in  phytoplankton  cultures  and  natural  populations 
of  phytoplankton  was  measured  using  simple 
standard  extraction  procedures  without  correction 
for  degradation  products.  During  exponential 
growth  of  four  cultures  of  unicellular  and  colonial 
green  algae  and  one  diatom,  chlorphyll  varied 
from  1.22  to  6.08  %  of  the  phytoplankton  carbon 
content  (x  =  3.03%).  The  chlorophyll  content  of 
the  cultures  was  lower  during  nitrogen  and  phos- 
phorous deficiency.  Results  from  natural  popula- 
tions of  phytoplankton  from  eutrophic  lakes  and 
from  a  coastal  marine  station  gave  values  mostly 
ranging  from  1.5  to  3.7%  chlorophyll,  correspond- 
ing to  carbon/chlorophyll  ratios  of  27-67.  If  only  a 
rough  estimate  of  the  phytoplankton  carbon  bio- 
mass  is  required,  a  simple,  efficient  extraction  pro- 
cedure can  be  used  without  any  corrections  for 
degradation  products.  (Author's  abstract) 
W90-02677 


WATER       QUALITY       MANAGEMENT       IN 
CANALS  AND  PIPELINES. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-02694 


MEASUREMENT  OF  REAERATION  IN 
STREAMS:  COMPARISON  OF  TECHNIQUES. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

J.  R.  Bicudo,  and  A.  James. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   115,  No.  5,  p  992-1010,  October 

1989.  5  fig,  3  tab,  37  ref. 

Descriptors:  'Data  acquisition,  *Water  analysis, 
•Oxygen  requirements,  'Dissolved  oxygen, 
•Reaeration,  Stream  pollution,  Oxygen  transfer, 
Solids  dissolution,  Turbulent  flow,  Diffusion, 
Mathematical  studies. 

From  both  theoretical  studies  and  48  experimental 
observations  of  various  hydraulic  conditions  it  was 


demonstrated  that  the  oxygen  absorption  and  ben- 
zoic acid  dissolution  appear  to  be  ruled  by  the 
same  diffusion  processes  and  that  a  reasonable  cor- 
relation exists  between  both  the  reaeration  (K  sub 
2)  and  oxygen  transfer  (K  sub  L)  coefficients  and 
velocity  of  solids  dissolution  (V  sub  s).  Although  a 
limiting  factor  between  oxygen  absorption  and 
solids  dissolution  processes  was  identified,  it  was 
possible  to  demonstrate  that  the  ratio  between  K 
sub  2  and  V  sub  s  is  strongly  correlated  with  the 
turbulent  and  mixing  conditions  of  the  particular 
experimental  system.  The  assumption  that  the  K 
sub  2/K  sub  p  ratio  is  constant  and  independent  of 
turbulence  intensity  was  herein  confirmed  again 
and  estimated  to  be  1.365  +  or  -0.030.  The  study 
of  the  velocity  times  depth  interaction  effect  upon 
the  rate  coefficients  revealed  that  both  K  sub  2  and 
K  sub  p  are  less  depth-dependent  at  low  velocity 
levels  than  at  higher  velocity  levels.  The  analysis 
of  natural  river  data  and  energy  dissipation  re- 
sponse further  confirms  these  findings.  The  float- 
ing soluble  solids  technique  may  offer  a  simple  and 
reliable  method  for  estimating  the  reaeration  coef- 
ficient in  natural  waters.  (Author's  abstract) 
W90-02722 


MONITORING  OF  TRACE  ORGANIC  CON- 
TAMINANTS IN  ATMOSPHERIC  PRECIPITA- 
TION. 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

C.  H.  Chan,  and  L.  H.  Perkins. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  3,  p  465-475,   1989.  7  fig,  3  tab,  30  ref. 

Descriptors:  'Air  pollution,  'Water  pollution 
sources,  'Pesticides,  'Organic  pollutants,  'Sam- 
pling, 'Great  Lakes,  'Polychlorinated  biphenyls, 
Hydrocarbons,  Chemistry  of  precipitation,  Organ- 
ic pesticides,  Phenanthrene,  Methylnapthalene, 
Fluoranthene,  Pyrene,  Agricultural  chemicals. 

A  year-round  sampler  for  trace  organic  contami- 
nants in  wet  precipitation  was  devised  that  is  elec- 
tronically controlled  and  features  a  0.25-meter- 
square  stainless  steel  funnel  with  a  4-L  amber  glass 
bottle.  The  whole  assembly  is  insulated  and 
equipped  with  heating  elements  which  permit  col- 
lection of  ice/snow  samples.  A  small  network  of 
four  sampling  stations  was  established  in  the  Great 
Lakes  basin  for  the  purpose  of  obtaining  a  refined 
estimate  of  atmospheric  loading  of  trace  organic 
pollutants  to  the  Great  Lakes.  A.  total  of  93  rain/ 
snow  samples  was  collected  from  the  network 
during  1986.  These  samples  were  analyzed  for 
organochlorine  pesticides,  polychlorinated  biphen- 
yls, and  polycyclic  aromatic  hydrocarbons.  The 
most  significant  organochlorine  pesticides  found 
were  alpha-HCH,  gamma-HCH  (lindane),  and 
methoxychlor  with  concentrations  in  the  range  of 
7-10  ng/L,  4-5  ng/L,  and  2-7  ng/L,  respectively. 
Polychlorinated  biphenyls  were  also  widely  de- 
tected with  mean  concentrations  of  7-10  ng/L. 
Polycyclic  aromatic  hydrocarbons  were  detected 
in  about  50%  of  the  samples.  Some  of  the  preva- 
lent polycyclic  aromatic  hydrocarbons  were  phen- 
anthrene, methylnapthalene,  fluoranthene,  and 
pyrene  with  mean  concentrations  of  50-200  ng/L. 
Deposition  of  agricultural  chemicals  (HCHs)  was 
higher  in  Lake  Superior  and  Huron  but  precipita- 
tion at  Lake  Erie  and  Lake  Ontario  contained 
more  varieties  of  domestic  pesticides.  (Author's 
abstract) 
W90-02753 


ROLE  OF  SATELLITE  REMOTE  SENSING 
FOR  MONITORING  OF  SURFACE  WATER 
RESOURCES  IN  AN  ARID  ENVIRONMENT. 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  7  A. 
W90-02760 


FIELD  SCREENING  METHOD  FOR  GASO- 
LINE CONTAMINATION  USING  A  POLYETH- 
YLENE BAG  SAMPLING  SYSTEM. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

G.  A.  Robbins,  R.  D.  Bristol,  and  V.  D.  Roe. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  4,  p  87-97,  1989.  12  fig,  14  ref. 


Descriptors:  'Samplers,  'Instrumentation,  'Pollut- 
ant identification,  'Field  tests,  'Sampling,  'Gaso- 
line, Polyethylene  bags,  Contamination,  Organic 
vapor  detection,  Benzene,  Correlation  analysis. 

A  headspace  screening  technique  using  a  reclosa- 
ble  polyethylene  bag  and  a  total  organic  vapor 
detector  is  presented  for  assessing  gasoline  con- 
tamination of  water  and  soil.  The  technique  is 
shown  to  possess  a  well-founded  theoretical  basis 
that  predicts  linear  correlation  between  headspace 
measurements  and  volatile  constituent  levels,  pro- 
viding pertinent  conditions  are  stable  or  con- 
trolled. Laboratory  analyses  were  performed  with 
aqueous  aromatic  standards,  contaminated  ground 
water,  and  soil  spiked  with  benzene  and  gasoline  to 
develop  and  test  the  method.  The  technique  has 
been  found  to  possess  detection  limits  in  the  low 
micrograms/L  and  fractions  of  mg/kg  range  for 
water  and  soil,  respectively.  The  method  was 
tested  at  two  field  sites.  Good  correlations  were 
obtained  between  field  screening  results  and  labo- 
ratory analyses  with  respect  to  delineating  the 
areal  distribution  of  aromatics  in  the  ground  water, 
monitoring  well  purging,  and  determining  the  ver- 
tical distribution  of  aromatic  levels  in  soil.  Limits 
of  contaminant  detection  will  depend  on  the  specif- 
ic detection  instrument  in  use,  its  calibration  and  its 
inherent  sensitivity  to  the  volatile  constituents 
present  in  a  sample.  The  method  is  not  constituent- 
specific;  hence,  it  is  limited  as  to  the  level  of  detail 
it  can  provide.  (Author's  abstract) 
W90-02764 


ASSESSING  ARKANSAS  GROUND  WATER 
FOR  PESTICIDES:  METHODOLOGY  AND 
FINDINGS. 

ENSECO,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02771 


DIRECT  PHENOTYPIC  AND  GENOTYPIC  DE- 
TECTION OF  A  RECOMBINANT  PSEUDO- 
MONAD  POPULATION  RELEASED  INTO 
LAKE  WATER. 

Liverpool  Univ.  (England).  Dept.  of  Genetics  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-02786 


DEVELOPMENT  OF  A  SOLID  MEDIUM  FOR 
GROWTH  AND  ISOLATION  OF  AXENIC  MI- 
CROCYSTIS STRAINS  (CYANOBACTERIA). 

Ibaraki  Univ.,  Ami  (Japan).  Dept.  of  Agricultural 

Chemistry. 

M.  Shirai,  K.  Matumaru,  A.  Ohotake,  Y. 

Takamura,  and  T.  Aida. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  10,  p  2569-2571,  1989.  2 

fig,  2  tab,  14  ref. 

Descriptors:  'Culturing  techniques,  'Cyanophyta, 
'Microcystis,  Eutrophication,  Algal  growth. 

Solid  media  on  a  base  of  B-12  or  CB  medium  with 
agarose  or  agarose  of  low  melting  temperature 
were  developed  for  the  cultivation  of  Microcystis 
species.  The  media  with  0.4%  gel  showed  the 
highest  number  of  CFU  (colony-forming  units), 
and  increasing  the  gel  concentration  resulted  in  a 
reduction  of  the  number  of  CFU.  There  was  no 
difference  in  the  numbers  of  CFU  between  pour 
and  spread  plates  made  of  the  solid  media.  By 
using  the  solid  media,  31  clones  of  Microcystis 
species  were  isolated  from  natural  blooms  in  Lake 
Kasumigaura,  and  5  axenic  strains  (1  of  M.  wesen- 
bergii  and  4  of  M.  aeruginosa)  were  established 
from  the  clones.  (Author's  abstract) 
W90-02788 


SIMPLE  METHOD  FOR  DETERMINATION 
OF  BIODEGRADABLE  DISSOLVED  ORGANIC 
CARBON  IN  WATER. 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 
de  Microbiologic  des  Milieux  Aquatiques. 
P.  Servais,  A.  Anzil,  and  C.  Ventresque. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  10,  p  2732-2734,  1989.  2 
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fig,  2  tab,  9  ref. 

Descriptors:  'Water  analysis,  •Organic  carbon, 
•Biodegradation,  'Drinking  water,  Testing  proce- 
dures, Biodegradable  dissolved  organic  carbon. 

Determination  of  biodegradable  dissolved  organic 
carbon  (BDOC)  in  waters  is  of  particular  impor- 
tance for  the  water  treatment  industry.  A  simple 
method  for  determining  biodegradable  dissolved 
organic  carbon  which  is  applicable  to  surface  and 
drinking  water  is  proposed.  It  consists  of  sterilizing 
the  water  sample,  inoculating  it  with  autochthon- 
ous bacteria,  and  measuring  the  decrease  in  dis- 
solved organic  carbon  concentration  due  to  the 
carbon  oxidization  by  bacteria.  In  order  to  validate 
the  method,  BDOC  was  determined  on  samples  of 
low-organic-carbon  mineral  water  (Evian)  to 
which  various  concentrations  of  different  sub- 
strates (amino  acids,  acetate,  or  albumin)  had  been 
added.  In  the  range  between  0.2  and  1.5  mg  of 
carbon  per  liter,  the  agreement  between  added 
substrate  concentration  and  BDOC  is  very  good 
and  validates  the  method.  The  method  has  been 
used  for  studying  river  waters  and  for  drinking 
water  treatment  plant  design.  (Author's  abstract) 
W90-02792  ' 


ESTIMATION  OF  SENSIBLE  HEAT  FLUX 
FROM  MEASUREMENTS  OF  SURFACE  RADI- 
ATIVE TEMPERATURE  AND  AIR  TEMPERA- 
TURE AT  TWO  METERS:  APPLICATION  TO 
DETERMINE  ACTUAL  EVAPORATION  RATE. 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Glen  Osmond  (Australia).  Div.  of 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  2D. 
W90-O2794 


MEASUREMENTS  OF  HYDRAULIC  CONDUC- 
TIVITY OF  SDLT  LOAM  SOILS  USING  AN  IN- 
FH-TRATION  METHOD. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

J.  A.  Van  Den  Berg. 

Journal  of  Hydrology  JHYDA7,  Vol.  1 10,  No.  1/ 

2,  p  1-22,  Sep  1989.  11  fig,  3  tab,  48  ref. 

Descriptors:  *Hydraulic  conductivity,  'Ground- 
water movement,  'Instrumentation,  'Infiltration, 
'Soil  water,  Loam,  Silt,  Capillary  pressure,  Tem- 
poral variation. 

The  variability  of  hydraulic  conductivity  under 
saturated  and  near-saturated  conditions  and  the 
variability  of  the  infiltration  capacity  were  exam- 
ined for  silt  loam  soils  on  marl  and  the  results 
contrasted  with  a  loamy  sand.  To  investigate  the 
effect  of  macropores  the  column  method  was  used 
on  twelve  in-situ  soil  columns  with  or  without  an 
artificial  crust  and  large  enough  to  include  repre- 
sentative patterns  of  macropore  continuity.  Only 
the  effect  of  crusting  of  bare  soil  on  saturated 
conductivity  was  studied  on  smaller  samples. 
During  ponded  infiltration  on  close  soils  (in  which 
macropores  do  not  come  to  the  soil  surface)  the 
capillary  pressure  head  in  the  transmission  zone 
most  often  became  slightly  positive.  This  could  be 
related  to  differentiation  in  hydraulic  properties 
with  soil  depth.  Such  a  positive  pressure  head 
enables  macropores  to  contribute  to  the  conductiv- 
ity of  the  transmission  zone  and  explains  the  large 
difference  in  conductivity  found  between  nearly 
saturated  and  completely  saturated  soils.  The 
values  acquired  for  the  saturated  hydraulic  con- 
ductivity were  characterized  by  considerable  tem- 
poral variability.  This  variability  can  largely  be 
attributed  to  the  instability  of  macropores.  (Au- 
thor's abstract) 
W90-02796 


125,  Jul  1989.  6  fig,  28  ref. 

Descriptors:  'Data  acquisition,  'Tracers,  'Zoo- 
plankton,  'Copepods,  'Radioactive  tracers,  'Inter- 
tidal  areas,  Trophic  level,  Grazing,  Florida,  Sedi- 
ments, Microorganisms. 

Microbial  grazing  by  two  species  of  meiofaunal 
harpacticoid  copepods  (Heteropsyllus  nunni  and 
Thompsonula  hyaenae)  was  determined  by  uptake 
of  radioactive  labels  following  their  introduction 
into  natural  sediments  from  a  low-energy  intertidal 
site  in  Florida  in  May  1986.  Grazing  was  related  to 
three  methods  of  radioactive-label  introduction: 
injection,  pore-water  replacement,  and  slurry. 
Uptake  of  label  by  harpacticoids  was  examined 
using  two  dual-label  combinations,  3H-thymidine/ 
14C-bicarbonate  and  3H-thymidine/14C-acetate. 
The  injection  and  porewater-replacement  methods 
yielded  statistically  indistinguishable  results.  Re- 
sults obtained  by  the  slurry  method  differed  signifi- 
cantly from  the  other  two  methods.  It  is  suggested 
that  the  unique  results  obtained  in  the  slurry 
method  were  a  consequence  of  the  disruption  of 
microbial-meiofaunal  spatial  relationships.  (Au- 
thor's abstract) 
W90-02823 


SUPPRESSION  OF  ANTIBODY-PRODUCING 
CELLS  IN  RAINBOW  TROUT  SPLEEN  SEC- 
TIONS EXPOSED  TO  COPPER  IN  VITRO. 

National  Fish  Health  Research  Lab.,  Kearnevs- 
ville,  WV.  ' 

For  primary  bibliographic  entry  see  Field  5C. 
W90-02827 


INFLUENCE  OF  TRIBUTYLTIN  ON  IN  VITRO 
ACTIVATION  OF  OYSTER  TOADFISH  MA- 
CROPHAGES. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C 
W90-02828 


HUMIC  MATTER  ISOLATED  FROM  SODLS 
AND  WATER  BY  THE  XAD-8  RESIN  AND 
CONVENTIONAL  NAOH  METHODS. 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2K 
W90-02836 


COMPARISON  OF  THREE  TECHNIQUES 
FOR  ADMINISTERING  RADIOLABELED 
SUBSTRATES  TO  SEDIMENTS  FOR  TROPHIC 
STUDIES:  UPTAKE  OF  LABEL  BY  HARPACTI- 
COID COPEPODS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

K.  R.  Carman,  F.  C.  Dobbs,  and  J.  J.  Guckert. 
Marine  Biology  MBIOAJ,  Vol.  102,  No.  I,  p  119- 


DESCRIPTION  OF  DATA  FILES  COMPIXED 
FOR  THE  CENTRAL  MIDWEST  REGIONAL 
AQUIFER-SYSTEM  ANALYSIS. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  O.  Helgesen,  and  C.  V.  Hansen. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-42,  1989.  37p,  8  fig,  9  tab,  8 
ref. 

Descriptors:  'Aquifer  systems,  'Aquifer  character- 
istics, 'Groundwater  data,  'Texas,  'Hydrologic 
data,  'Data  storage  and  retrieval,  'Regional  analy- 
sis, 'Geohydrologic  units,  'Aquifer  characteristics, 
Data  collections. 

Several  types  of  geologic  and  hydrologic  data 
were  collected  and  compiled  as  part  of  the  Central 
Midwest  Regional  Aquifer-System  Analysis.  The 
study  described  the  hydrology  of  Cambrian-age 
through  Cretaceous-age  rocks  in  all  of  Kansas  and 
Nebraska  and  parts  of  eight  other  states.  Informa- 
tion from  both  water  wells  and  petroleum  wells 
was  obtained  from  numerous  State,  Federal,  and 
private  sources.  The  completeness,  quality,  and 
distribution  of  the  data  varies  considerably.  Most 
data  files  contain  data  selected  to  represent  the 
regional  scope  of  the  study.  The  log  data  file 
contains  about  850  lithologic  logs  and  about  750 
geophysical  logs.  The  hydraulic-head  data  file  con- 
tains about  1,400  measured  water  levels  and  about 
2,600  values  of  equivalent  freshwater  head  derived 
from  drill-stem-test  analyses.  The  hydrochemical 
data  file  contains  about  2,900  water  quality  analy- 
ses. The  aquifer-property  data  file  contains  about 
1,050  values.  In  addition  to  site-specific  data,  areal 
information  in  the  form  of  model-data  arrays  is 
available  for  initial  hydraulic  head,  transmissivity, 


and  vertical  leakance.  These  data  describe  the 
major  geohydrologic  units  studied  in  terms  of  a 
three-dimensional  grid,  28  rows  x  33  columns  x  5 
layers.  Parts  of  the  hydraulic-head,  hydrochemical, 
and  aquifer-property  data  files  are  proprietary  The 
fluid-withdrawal  data  file  was  developed  for  study 
use  only.  Most  other  data  described  herein  are 
available  on  magnetic  tape  from  the  U.S.  Geologi- 
cal Survey  in  Lawrence,  Kansas.  (USGS) 
W90-02852 


EXPERIMENT         IN  REPRESENTATIVE 

GROUNDWATER  SAMPLING  FOR  WATER 
QUALITY  ANALYSIS. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

T.  L.  Huntzinger,  and  L.  E.  Stullken. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4178 
1988.  12p,  4  fig,  3  tab,  4  ref. 

Descriptors:  'Sampling,  'Water  analysis, 
•Groundwater  quality,  'Water  sampling,  'Water 
quality,  Nitrates,  Irrigation  wells,  Observation 
wells. 

Obtaining  a  sample  of  groundwater  that  accurately 
represents  the  concentration  of  a  chemical  constit- 
uent in  an  aquifer  is  an  important  aspect  of  ground- 
water-quality  studies.  Varying  aquifer  and  constit- 
uent properties  may  cause  chemical  constituents  to 
move  within  selectively  separate  parts  of  the  aqui- 
fer. An  experiment  was  conducted  in  an  agricultur- 
al region  in  south-central  Kansas  to  address  ques- 
tions related  to  representative  sample  collection. 
Concentrations  of  selected  constituents  in  samples 
taken  from  observation  wells  completed  in  the 
upper  part  of  the  aquifer  were  compared  to  con- 
centrations in  samples  taken  from  irrigation  wells 
to  determine  if  there  was  a  significant  difference. 
Water  in  all  wells  sampled  was  a  calcium  bicarbon- 
ate type  with  more  than  200  mg/L  hardness  and 
about  200  mg/L  alkalinity.  Sodium  concentrations 
were  also  quite  large  (about  40  mg/L).  There  was 
a  significant  difference  in  the  nitrite-plus-nitrate 
concentrations  between  samples  from  observation 
and  irrigation  wells.  The  median  concentration  of 
nitrite  plus  nitrate  in  water  from  observation  wells 
was  5.7  mg/L  compared  to  3.4  mg/L  in  water 
from  irrigation  wells.  The  differences  in  concentra- 
tions of  calcium,  magnesium,  and  sodium  (larger  in 
water  from  irrigation  wells)  were  significant  at  the 
78%  confidence  level  but  not  at  the  97%  confi- 
dence level.  Concentrations  of  the  herbicide,  atra- 
zine,  were  less  than  the  detection  limit  of  0.1 
micrograms/L  in  all  but  one  well.  (USGS) 
W90-02853 


STABILITY  OF  NITRATE-ION  IN  SIMULAT- 
ED DEPOSITION  SAMPLES  USED  FOR 
QUALITY-ASSURANCE  ACTIVITIES  BY  THE 
U.S.  GEOLOGICAL  SURVEY. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-02858 


EVALUATION  OF  THE  EFFECTS  OF  WELL 
CONSTRUCTION  MATERIALS  AND 

GROUND-WATER  SAMPLING  EQUIPMENT 
ON  CONCENTRATIONS  OF  VOLATIXE  OR- 
GANIC COMPOUNDS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-02924 


EVALUATION   OF   A   DISSOLVED   OXYGEN 
FIELD  TEST  PROTOCOL. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Municipal  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see   Field   5D. 
W90-02950 


CALIBRATION  AND  EVALUATION  OF  DIS- 
SOLVED OXYGEN  SENSORS  IN  A  PILOT 
SCALE  ACTIVATED  SLUDGE  PLANT. 
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Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For   primary   bibliographic   entry   see   Field   5D. 
W90-02951 


PROPOSED  STANDARD  FOR  MEASURE- 
MENT OF  OXYGEN  TRANSFER  IN  CLEAN 
WATER. 

Michigan  Technological  Univ.,  Houghton. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-02956 


COMPARISON  OF  DUAL  NONSTEADY 
STATE  AND  STEADY  STATE  TESTING  OF 
FINE  BUBBLE  AERATORS  AT  WHITTIER 
NARROWS  PLANT,  LOS  ANGELES. 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
For   primary   bibliographic   entry   see   Field   5D. 
W90-02959 


CROSS-BOREHOLE  PACKER  TESTS  AS  AN 
ATD  IN  MODELLING  GROUND-WATER  RE- 
CHARGE. 

Orange  Free  State  Univ.,  Bloemfontein  (South 
Africa).  Inst,  vir  Grondwaterstudies. 
J.  F.  Botha,  and  J.  P.  Verwey. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  47-52,  2  fig,  2  tab,  5  ref. 

Descriptors:  *Model  studies,  'Packer  tests,  'Aqui- 
fer  testing,  'Groundwater  recharge,  *  South 
Africa,  'Coastal  aquifers,  Saline  water  intrusion, 
Groundwater  pollution,  Groundwater  recharge, 
Drill  holes,  Hydrologic  models,  Artificial  re- 
charge, Geologic  fractures,  Hydraulic  conductivi- 
ty, Principal  component  analysis. 

Studies  connected  with  the  phreatic  aquifer  under- 
lying Atlantis,  South  Africa,  are  described.  This 
aquifer  has  received  some  polluted  recharge  water 
in  the  past  and  contamination  is  beginning  to  ap- 
proach nearby  production  boreholes  and  to  spread 
to  the  basement  of  the  aquifer.  Also,  sea-water 
intrusion  as  a  result  of  over-utilization  of  the  aqui- 
fer is  a  possibility  here.  Cross-borehole  packer  tests 
as  developed  by  Hsieh  and  others  were  employed 
and  the  numerical  methods  used  in  analyzing  the 
results  of  these  tests  are  discussed  here.  The  Atlan- 
tis aquifer  is  situated  in  sand  dunes  that  stretch 
along  the  west  coast  of  South  Africa  from  Cape 
Town  to  Saldanha  The  aquifer  is  underlain  by  an 
impermeable  layer  of  clay,  a  few  meters  thick, 
formed  by  the  weathering  of  greywacke  (Malmes- 
bury  formation),  which  underlies  the  sand  deposits. 
Porous  flow  was  observed  at  the  contact  between 
the  sand  deposits  and  the  Malmesbury,  at  a  depth 
of  approximately  20  m  (below  mean  sea  level, 
bmsl),  and  fractured  flow  was  observed  at  a  depth 
of  50  m  (bmsl).  Calculation  of  the  hydraulic  tensor 
revealed  that  the  Malmesbury  formation  is  so  frac- 
tured up  to  a  depth  of  25  m  (bmsl)  that  it  must  be 
considered  as  an  anisotropic  porous  medium.  After 
this  depth,  the  fracture  density  decreases  rapidly 
and  the  flow  changes  completely  from  porous  to 
fracture  flow.  At  the  contact  of  the  sand  the 
Malmesbury  formation,  the  main  principal  compo- 
nent of  the  hydraulic  conductivity  is  almost  verti- 
cal, whereas  the  second  principal  component  is 
directed  perpendicular  to  the  coast  line.  These 
results  show  that,  not  only  are  conditions  existing 
along  the  coast  at  Atlantis  conducive  to  artificial 
recharge,  but  that  a  porous  flow  model  can  be  used 
with  confidence  when  modelling  artificial  recharge 
into  the  Atlantis  aquifer.  (See  also  W90-02980) 
(Rochester-PTT) 
W90-02985 


COMPUTATION  OF  CURRENTS  DUE  TO 
WIND  AND  TIDE  IN  A  LAGOON  WITH 
DEPTH-AVERAGED  NAVIER-STOKES  EQUA- 
TIONS (ULYSSE  CODE). 

Electricite    de    France,    Chatou.    Direction    des 


Etudes  et  Recherches. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03014 


TIDAL  MOTION  IN  THE  ENGLISH  CHANNEL 
AND  SOUTHERN  NORTH  SEA:  COMPARI- 
SON OF  VARIOUS  OBSERVATIONAL  AND 
MODEL  RESULTS. 

Liege  Univ.  (Belgium).  Inst,  de  Mathematique. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-03018 


SOLVING  THE  TRANSPORT  EQUATION 
USING  TAYLOR  SERIES  EXPANSION  AND 
FINITE  ELEMENT  METHOD. 

Systech  Engineering,  Inc.,  Lafayette,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-03023 


COOLrNG-INDUCED  NATURAL  CONVEC- 
TION IN  A  TRIANGULAR  ENCLOSURE  AS  A 
MODEL  FOR  LITTORAL  CIRCULATION. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03024 


THIN  ICE:  RADAR  IDENTIFICATION  OF 
THIN  AND  NOT  SO  THIN  LAYERS  IN  HY- 
DROLOGICAL  MEDIA. 

Cold   Regions   Research   and   Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-03033 


SATELLITE  OBSERVATIONS  OF  OCEANS 
AND  ICE. 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

K.  C.  Jezek,  and  W.  D.  Hibler. 
IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  379-382,  11  ref. 

Descriptors:  'Satellite  technology,  *Ice,  'Oceans, 
'Remote  sensing,  Microwaves,  Data  acquisition, 
Mathematical  models,  Numerical  analysis. 

Data  collected  by  satellite-borne  instruments  are 
being  employed  increasingly  in  studies  of  oceans 
and  ice.  Optical  and  infrared  observations  are  used 
routinely  for  projects  such  as  estimating  edge  and 
condition  of  the  Arctic  ice  pack.  However,  at  high 
latitudes  optical  instruments  are  limited  frequently 
by  cloud  cover  and  the  long  polar  night.  Micro- 
wave instruments  promise  to  provide  regular  and 
routine  observations  of  the  polar  regions  on  a  scale 
suitable  for  understanding  the  role  of  polar  regions 
in  global  processes.  Passive  microwave  imagers 
have  been  deployed  successfully  in  space  since  the 
early  1970s.  The  first  synthetic  aperture  radar 
(SAR)  developed  for  geophysical  observations  of 
the  earth  was  carried  on  board  the  SEASAT  satel- 
lite, which  was  launched  in  1978.  A  central  prob- 
lem is  the  sheer  data  volume.  The  polar  regions 
alone  are  imaged  twice  daily  by  the  Special  Sensor 
Microwave  Imager  and  even  more  data  is  expected 
from  future  satellites.  Large-scale  data  bases  as 
provided  by  satellite  observations  interact  with 
numerical  and  analytic  models  on  three  levels:  (1) 
data  can  be  used  to  calibrate  the  model;  (2)  the 
data  can  be  used  to  provide  tests  of  model  predic- 
tions; and  (3)  data  can  be  used  to  initialize  the 
models.  (See  also  W90-02980)  (Rochester-PTT) 
W90-03034 


APPLICATIONS   OF   REMOTE   SENSING   IN 
HYDROLOGY. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-03035 


MASS  EXCHANGE  BETWEEN  MOBILE 
FRESH  WATER  AND  IMMOBILE  SALINE 
WATER  IN  THE  UNSATURATED  ZONE. 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For   primary   bibliographic   entry   see   Field   2G 

W90-03069 


KARST  HYDROGEOLOGY  AND  KARST  ENVI- 
RONMENT PROTECTION.  VOLUME  2. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03104 


METHODS     FOR     STUDYING     SUBMARINE 
DISCHARGE  OF  KARST  WATER. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03120 


FISSURE-KARST  WATER  RESOURCE  EVAL- 
UATION IN  A  WELL  FIELD  NEAR  XUZHOU. 

Nanjing  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03121 


STUDY  OF  SHALLOW  SEISMICS  FOR  PRE- 
DICTING COLLAPSE  AND  CAVE  ES  SOIL 
LAYERS. 

Institute  of  Karst  Geology,  Guilin  (China). 
Z.  Chen,  Z.  Qin,  C.  Lu,  and  X.  Tang. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  743-750,  6  fig, 
3  ref. 

Descriptors:  'Karst,  'Subsidence,  'Seismology, 
'Soil  profiles,  'Geohydrology,  'Caves,  'Geologic 
fractures,  Bedrock,  Karst  hydrology. 

In  karst  regions,  collapses  and  caves  in  soil  layers 
seriously  affect  the  foundation  stability  of  large 
engineering  projects.  Before  a  collapse  occurs  on 
the  surface,  fissures  and  caves  with  different  sizes 
have  usually  been  in  existence  in  the  bedrock  and 
soil  layers.  Therefore,  detecting  the  distribution  of 
fissures  and  caves  is  very  important  to  collapse 
prediction.  The  principles  of  detecting  fissures  and 
caves  by  the  shallow  seismic  method  are  presented. 
The  shallow  refraction  method  and  hole-to-surface 
seismic  transmission  method  have  been  used  with 
great  success.  The  dynamic  features  of  the  seismic 
refraction  wave  and  transmission  wave  are  consid- 
ered as  the  main  mark  for  anomaly  recognition. 
(See  also  W90-03104)  (Author's  abstract) 
W90-03128 


APPLICATION  AND  DEVELOPMENT  OF 
ELECTROMAGNETIC  WAVE  TOMOGRAPHY 
IN  KARST  EXPLORATION. 

Beijing  Computer  Center  (China). 

L.  Liu,  Z.  Zhang,  J.  He,  and  Y.  Wu. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.    Volume   2.   Proceedings   of  the   21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  750-757,  3  fig. 

Descriptors:  'Karst,  'Electromagnetic  waves, 
'Tomography,  Mathematical  equations,  Geohy- 
drology, Algorithms,  Computerized  tomography. 

The  cross-hole  electromagnetic  wave  transmission 
equation  can  approximate  the  Radon  Transform. 
Therefore,  computerized  tomography  based  on  the 
inverse  Radon  Transform  can  be  applied  to  data 
processing  of  the  cross-hole  electromagnetic 
method.  Three  reconstruction  computerized  to- 
mography algorithms  (ART,  SIRT  and  BPT) 
which  have  been  improved  with  special  reference 
to  the  geoelectrical  environment  of  the  karst  areas 
were  used  to  obtain  solution.  Several  examples  of 
field  data  processing  show  that  the  geological  re- 
sults of  imaging  in  karst  areas  are  good.  (See  also 
W90-03104)  (Lantz-PTT) 
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W90-03129 


USE  OF  REMOTE  SENSING  METHODS  IN 
GROUNDWATER  PROTECTION. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03131 


PROSPECTING  FOR  KARST  FRACTURE 
GROUNDWATER  IN  THE  WANMAN  FAULT- 
BLOCK  MOUNTAINOUS  AREA  OF  TAIHANG 
MT.  USING  PHOTO-LINEAMENTS. 

Ministry     of     Metallurgical     Industry,     Beijing 
(China).  Inst,  of  Geotechnics,  Hydrogeology  and 
Photogrammetry. 
G.  Liu,  and  Z.  Liu. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  766-772,  2  fig, 
3  ref. 

Descriptors:  *Data  acquisition,  *Water  resources 
data,  'Photogrammetry,  'Geohydrology,  •Pho- 
tography, *Karst  hydrology,  'Groundwater  poten- 
tial, 'China,  Water  yield,  Geologic  fractures,  Thai- 
hang  Mountain. 

On  the  basis  of  photo-lineaments  of  aerial  photo- 
graphs, work  has  been  conducted  on  siting  well 
points  in  a  region  situated  on  the  Wanman  fault 
block,  China,  an  area  badly  deficient  in  water 
resources.  These  photographs  indicate  that:  (1)  due 
to  the  difference  in  the  associations  of  the  rock 
formations  on  the  two  sides  of  compressive  and 
compression-torsional  faults,  there  are  differences 
in  the  water  yield  of  the  wells;  (2)  there  are  differ- 
ent water  yields  from  high-positioned  and  low- 
positioned  wells  in  compressional-torsional  frac- 
ture zones;  (3)  the  distance  between  the  well  and 
the  fault  line  has  an  important  bearing  on  the  water 
yield;  (4)  an  ample  water  yield  can  be  obtained 
when  the  well  is  located  at  the  position  of  the 
intersection  of  faults;  and  (5)  there  is  large  amount 
of  water  on  the  side  of  the  vein  facing  a  water 
flow.  In  addition,  at  the  pass  which  a  compres- 
sional-torsional fault  line  cuts  across,  there  must  be 
good  wells,  some  having  a  high  water  yield, 
though  the  pass  is  located  on  a  higher  terrain.  (See 
also  W90-03104)  (Lantz-PTT) 
W90-03132 


LOCATION  OF  CONCEALED  AREAS  WITH 
INTENSIFIED  KARST-SUFFOSION  PROCESS- 
ES USING  HELIUM-SURVEY  AND  HYDRO- 
BIOLOGICAL  DATA. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

V.  S.  Kovalevsky,  and  V.  L.  Zlobina. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume  2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.  176,  (1988).  p  779-784,  1  fig, 

2  ref. 

Descriptors:  'Data  acquisition,  'Urban  areas, 
•Karst  hydrology,  'Groundwater  budget, 
•Helium,  Groundwater  mining,  Geohydrology, 
Geochemistry,  Aquifers,  Carbonate  rocks,  Karst. 

Karst  water  is  subjected  to  a  great  number  of 
various  factors,  particularly  in  urban  areas.  One  of 
these  factors  is  groundwater  withdrawal,  that  con- 
tributes to  the  generation  of  hydrodynamic,  geohy- 
drochemical,  hydrobiological,  and  thermal  anoma- 
lies in  aquifers  under  development,  as  well  as  to 
intensification  of  karst-suffusion  processes.  A  com- 
bination of  different  investigations  (drilling,  geo- 
physical, hydrochemical,  and  others)  were  carried 
out  in  these  areas.  These  methods  are  labor-inten- 
sive, expensive,  inefficient,  and/or  inapplicable 
under  urban  conditions.  The  efficiency  of  helium 
surveys  to  delineate  karstified  zones  in  carbonate 
rocks  in  an  urban  area  is  shown.  The  lowering  of 
piezometric  heads  in  the  Carboniferous  aquifers 
investigated  results  in  a  substantial  areal  distribu- 
tion not  only  of  hydrodynamic  anomalies,  but  also 
hydrochemical,  thermal,  and  hydrobiological  ones. 
The  helium  survey  made  it  possible  to  locate  and 


map  these  anomalies  in  space  and  time  fairly  accu- 
rately. (See  also  W90-03104)  (Lantz-PTT) 
W90-03133 


ISOTOPIC  COMPOSITION  OF  HYDROGEN 
AND  OXYGEN  OF  KARST  WATER  AND  HY- 
DRODYNAMIC CONDITION  IN  CENTRAL 
HEBEI  DEPRESSION. 

Institute  of  Geology,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03137 


ENVIRONMENTAL  ISOTOPIC  STUDIES  OF 
KARST  WATER  SYSTEM  OF  THE  GUOZ- 
HUANG  SPRINGS,  SHANXI,  CHINA. 

China    Univ.    of    Geosciences,    Wuhan,    Hubei, 

China. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03138 


IMPORTANCE  OF  THE  SAMPLING  RHYTHM 
IN  THE  HYDROCHEMICAL  STUDY  AND  HY- 
DROCINEMATICAL  KNOWLEDGE  OF  KAR- 
STIC  AQUIFERS. 

Centre  Univ.  d'Avignon  (France).  Hydrogeology 

Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03144 


PROTOCOL  FOR  RELIABLE  MONITORING 
OF  GROUNDWATER  QUALITY  IN  KARST 
TERRANES. 

National  Park  Service,  Mammoth  Cave,  KY. 
J.  F.  Quinlan. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  888-893,  1  fig, 
7  ref. 

Descriptors:  'Sampling,  'Network  design,  'Karst 
hydrology,  'Groundwater  quality,  'Monitoring, 
'Karst,  Groundwater  pollution,  Streams,  Water 
sampling,  Geohydrology,  Sampling,  Groundwater 
movement,  Tracers. 

Problems  with  groundwater  monitoring  in  most 
karst  terranes  can  be  grouped  into  the  following 
four  categories:  (1)  Where  to  monitor  for  pollut- 
ants: at  springs,  cave  streams,  and  wells  shown  by 
dye-tracing  to  drain  from  the  facility  to  be  moni- 
tored-rather  than  at  non-traced  wells  selected  be- 
cause of  convenient  location  down-gradient  from 
it.  Wells  on  cave  streams  and  fracture  traces,  and 
randomly-located  wells,  can  be  successfully  used 
for  monitoring,  but  only  if  tracer  results  show  a 
positive  connection  from  the  facility  to  them. 
Often  this  can  only  be  done  several  kilometers 
away  from  the  facility;  (2)  Where  to  monitor  for 
background:  At  springs,  cave  streams,  and  wells  in 
fractured  rock  in  which  the  waters  are  geochemi- 
cally  similar  to  those  to  be  monitored  for  pollut- 
ants, but  shown  by  tracing  not  to  drain  from  the 
facility-rather  than  at  wells  selected  because  of 
convenient  location  up-gradient  from  it.  This,  too, 
may  have  to  be  done  several  kilometers  away  from 
the  facility;  (3)  When  to  monitor:  Before,  during, 
and  after  storms  or  meltwater  events-rather  than 
with  monthly,  quarterly,  semi-annual,  or  annual 
samples;  (4)  How  to  reliably  and  economically 
determine  the  answers  to  problems  1,  2,  and  3. 
Reliable  monitoring  of  groundwater  in  karst  ter- 
ranes can  be  done,  but  it  isn't  cheap  or  easy.  These 
problems  exist  because  many  of  the  assumptions 
made  for  monitoring  flow  in  granular  media  are 
not  valid  in  karst  terranes.  (See  also  W90-03104) 
(Author's  abstract) 
W90-03147 


OUTLINE  OF  THE  UNDERGROUND  WATER 
TRACING  IN  KARST  REGIONS  OF  CHINA. 

Guizhou  Inst,  of  Tech.,  Guiyang  (China).  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03148 


STUDYING  THE  RECHARGE  BOUNDARY  OP 
A  KARST  SPRING  SYSTEM  BY  MEANS  OF 
TRACERS. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  2F 
W90-03149 


GROUNDWATER  TRACING  AND  WATER 
QUALITY  ANALYSIS  IN  THE  VICINITY  OF  A 
LANDFILL  IN  COUNTY  MONAGHAN,  IRE- 
LAND. 

Monaghan  County  Council  (Ireland) 

For  primary  bibliographic  entry  see  Field  2F 

W90-03150 


PARTICULAR  DIFFICULTIES  LN  DETERMIN- 
ING HYDRAULIC  AND  SOLUTE-TRANSPORT 
PARAMETERS  IN  CARBONATE  ROCKS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2F 

W90-03151 


B,  F  AND  SR  AS  TRACERS  IN  CARBONATE 
AQUIFERS  AND  EM  KARSTIC  GEOTHERMAL 
SYSTEMS  EN  ISRAEL. 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03152 


ENVWONMENTAL  AND  ARTD7ICIAL 
TRACER  STUDIES  IN  AN  ALPINE  KARST 
MASSD7  (AUSTRIA). 

Institute    for    Geothermics    and    Hydrogeology, 

Graz,  Austria. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03153 


MICROCRUSTACEANS  AS  BIOINDICATORS 
IN  KARSTIC  AQUIFERS:  A  CASE  STUDY  IN 
THE  JURA  (NEUCHATEL,  SWITZERLAND). 

Neuchatel  Univ.  (Switzerland).  Center  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03154 


TEMPERATURE  LOGS  INTERPRETATION 
FOR  THE  IDENTIFICATION  OF  PREFEREN- 
TIAL FLOW  PATHWAYS  IN  THE  COASTAL 
CARBONATIC  AND  KARSTIC  AQUIFER  OF 
THE  SALENTO  PENINSULA  (SOUTHERN 
ITALY). 

Ban  Univ.  (Italy).  1st.  di  Geologia  Applicata  e 
Geotecnia. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03155 


COMBINED  TRACER  EXPERIMENTS-AN  IM- 
PORTANT  TOOL  FOR  THE  DETERMINA- 
TION OF  THE  SORPTION  CAPABILITY  OF  A 
KARST  AQUIFER. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 
Vienna  (Austria).  Dept.  of  Hydrogeology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03156 


CHARACTERISTICS  AND  RESOURCE  AS- 
SESSMENT OF  THE  THERMAL  GROUND- 
WATER FROM  THE  LOWER  TRIASSIC 
SERIES  KARST  IN  CHONGQING  XIAOQUAN 
HOTEL  AREA. 

Nanjiang  Hydrogeological  and  Engineering  Geo- 
logical Party,  Sichuan,  China. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03159 


HYDROGEOLOGICAL  MAPPING  AND  THE 
USE  OF  REMOTE  SENSING  TECHNIQUE  IN 
THE  KARST  AREAS  OF  BOHEMIAN  MASSIF. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  7C. 
W90-03189 
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PROPOSAL  OF  A  FORM  FOR  THE  RECORD- 
ING OF  THE  MAIN  KARST  SPRINGS. 

Padua  Univ.  (Italy).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-03191 


DESIGN  AND  ANALYSIS  METHODS  FOR 
FISH  SURVIVAL  EXPERIMENTS  BASED  ON 
RELEASE-RECAPTURE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Statistics. 

K.  P.  Burnham,  D.  R.  Anderson,  G.  C.  White,  C. 
Brownie,  and  K.  H.  Pollock. 
American  Fisheries  Society  Monograph  5.  Ameri- 
can Fisheries  Society,  Bethesda,  Maryland.  1987. 
737p. 

Descriptors:  'Dam  effects,  'Statistical  methods, 
•Fish  populations,  'Survival,  *Water  resources  de- 
velopment, 'Ecological  effects,  Columbia  River, 
Spillways,  Hydroelectric  plants,  Dam  effects. 

Statistical  theory  is  presented  to  form  the  founda- 
tion for  the  analysis  of  survival  experiments  that 
rely  on  recapture  or  resighting  data  collected  after 
the  release  of  marked  individuals.  Survival  experi- 
ments consist  of  at  least  one  treatment  and  one 
control  group,  animals  being  marked  to  reflect 
group  membership,  with  the  purpose  of  comparing 
survival  across  treatment  levels.  An  introduction 
to  some  basic  statistical  principles  is  included;  this 
introduction  is  followed  by  development  of  theory 
specific  to  the  type  of  data  considered.  Five  experi- 
mental protocols  are  defined  and  maximum  likeli- 
hood estimates  of  parameters  are  derived  for  each 
model  in  the  sequence  under  each  experimental 
protocol.  An  intensive  battery  of  statistical  tests  of 
hypotheses  are  given  to  allow  assessment  of  the 
validity  of  assumptions  and  to  aid  in  model  selec- 
tion. Material  presented  in  several  parts  of  the 
monograph  is  cast  in  terms  of  fish  survival  experi- 
ments in  relation  to  hydroelectric  dams.  Although 
such  experiments  provide  a  convenient  example, 
the  theory  and  methods  presented  have  potential 
application  to  many  other  taxonomic  groups  and 
experimental  situations.  The  methodology  present- 
ed provides  a  rigorous,  comprehensive,  and  practi- 
cal reference  on  the  analysis  of  experiments  involv- 
ing recapture  of  marked  animals.  The  emphasis  is 
on  general  inference  procedures:  point  and  interval 
estimates  and  tests  of  hypotheses.  Comprehensive 
computer  software  (RELEASE)  is  provided  to 
allow  a  full  analysis  of  experimental  data  collected 
under  these  protocols.  An  interactive  version  of 
RELEASE  is  easy  to  use  on  currently-available 
microcomputers.  The  material  is  written  for  both 
biologists  and  statisticians  in  an  effort  to  integrate 
theory  and  application.  A  solid  foundation  is  pro- 
vided for  making  inference  from  survival  experi- 
ments using  marked  animals.  The  interaction  be- 
tween theory  and  practice  under  careful  scrutiny 
of  good  biologists  and  statisticians  (or  other  critical 
disciplines)  will  provide  direction  for  further 
theory  development.  (Lantz-PTT) 
W90-03197 


SURFACE  AND  SUBSURFACE  MAPPING  IN 
HYDROGEOLOGY. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-03199 


PROTOZOAN    GRAZING    AND    BACTERIAL 

PRODUCTION  IN  STRATIFIED  LAKE  VECH- 

TEN   ESTIMATED   WITH   FLUORESCENTLY 

LABELED  BACTERIA  AND  BY  THYMIDINE 

INCORPORATION. 

Limnologisch   Inst.,   Nieuwersluis   (Netherlands). 

Vijverhof  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-03235 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
WATER  COLUMN  MEASUREMENTS  EN 
AQUACULTURE  PONDS. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
S.  L.  Wei,  and  E.  A.  Laws. 

Aquaculture  AQCLAL,  Vol.  78,  No.  3-4,  p  253- 
266,  June  1989.  12  tab,  15  ref.  Hawaii  Aquaculture 
Development  Program  21576  and  NOAA  Grant 


NA85AA-D-SG087. 

Descriptors:  'Water  quality,  'Water  chemistry, 
•Sampling,  'Data  acquisition,  'Spatial  distribution, 
•Temporal  distribution,  *Aquaculture,  •Phospho- 
rus, *Ponds,  Nitrogen,  Carbon,  Particulate  matter, 
Dissolved  solids,  Sampling,  Analysis  of  variance. 

Horizontal,  vertical,  and  diel  variations  of  soluble 
reactive  phosphorus  (SRP),  total  dissolved  phos- 
phorus (TDP),  particulate  carbon  (PC),  particulate 
nitrogen  (PN),  and  particulate  nitrogen:carbon 
(N:C)  ratios  were  examined  in  0.4-ha,  1-m  deep 
freshwater  aquaculture  ponds.  Levels  of  sampling 
included  horizontal  locations,  buckets  from  the 
same  location,  samples  from  buckets,  and  subsam- 
ples  of  samples.  The  variability  associated  with 
each  level  of  sampling  was  estimated  by  a  nested 
analysis  of  variance.  The  greatest  sources  of  varia- 
bility for  all  measurements  were  the  highest  (loca- 
tions) and  lowest  (samples  for  particulate  measure- 
ments and  subsamples  for  dissolved  measurements) 
levels  of  sampling.  Locations  within  ponds  were 
responsible  for  75%  of  the  variance  of  PC  and  PN, 
less  than  35%  of  the  variance  of  SRP  and  TDP, 
and  less  than  7%  of  the  variance  of  N:C.  A  statisti- 
cal analysis  indicated  that  sampling  at  three  loca- 
tions, with  only  one  sample  at  all  lower  levels  of 
sampling,  would  be  adequate  to  reduce  the  stand- 
ard error  to  10%  of  the  mean  at  least  50%  of  the 
time  for  all  dissolved  and  particulate  measurements 
examined  in  this  study.  Horizontal  variability  was 
reduced  when  the  ponds  were  well  mixed  vertical- 
ly (i.e.,  isothermal).  Consequently,  determination 
of  the  temperature  difference  between  surface  and 
bottom  water  of  the  pond  prior  to  sampling  is 
recommended  as  an  index  of  mixing  conditions. 
During  well  mixed  conditions,  depth  never  con- 
tributed more  than  about  12%  to  the  total  variance 
for  any  measurement.  Although  time  of  day  con- 
tributed more  than  50%  to  the  total  variance  for  a 
few  measurements  during  well  mixed  conditions, 
the  magnitude  of  the  temporal  variation  was  small, 
except  for  particulate  carbon  in  surface  water 
which  increased  by  approximately  15%  from 
morning  to  afternoon.  (Author's  abstract) 
W90-03239 


GROUND-WATER  CONTAMINATION  PRO- 
GRAMS OF  THE  U.S.  GEOLOGICAL  SURVEY 
IN  FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-03246 


NEW  INSTRUMENTS  FOR  ROUTINE  MONI- 
TORING OF  STRUCTURES  AT  THE  SAYANO- 
SHUSHENSKOE  HYDROELECTRIC  STA- 
TION. 

O.  G.  Sakharov,  V.  V.  Kravchenko,  S.  S. 
Kukavskii,  O.  M.  Gonchar,  and  G.  G.  Voronov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  9,  p  523-527,  March  1989.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Instrumentation,  *Dam  stability, 
•Monitoring,  *Dam  foundations,  'Hydraulic  struc- 
tures, 'Measuring  instruments,  'Hydroelectric 
plants,  Electrical  equipment,  Seepage,  Tempera- 
ture, Thermal  analysis,  Dam  construction,  Hydrau- 
lic machinery. 

The  POTsP-2  periodometer-ohmmeter  is  the  first 
and  only  specialized  instrument  providing  the  pos- 
sibility of  routine  monitoring  of  hydraulic  struc- 
tures with  respect  to  the  main  types  of  primary 
embedded  transducers  being  used.  It  combines  the 
functions  of  a  periodometer  for  monitoring  and 
measuring  vibrating-wire  instruments,  and  at  the 
same  time  its  metrological  characteristics  corre- 
spond to  the  tspS-5  instrument,  and  of  an  ohmme- 
ter.  The  instrument  monitors  seepage  processes  in 
the  foundation  of  the  structure  by  an  analysis  of 
the  correlations  of  temperatures  at  various  points 
of  the  foundations,  as  a  consequence  of  which  high 
requirements  are  imposed  on  the  allowable  abso- 
lute error  and  resolution  of  the  temperature  meter. 
To  provide  accurate  temperature  measurements, 
the  TK-2  self-contained  digital  electrical  thermom- 
eter with  an  extension  thermal  probe  was  devel- 
oped. This  instrument  features  a  transducer  of  a 


temperature-sensitive  crystal  resonator  converting 
the  temperature  to  the  frequency  of  an  electric 
signal.  Microcircuits  of  the  176  and  561  series  with 
micropower  consumption  provide  the  main  ele- 
ment base  of  the  developed  instruments.  Small 
sealed  NKG-1.5  batteries  are  used  as  the  supply 
sources  of  the  instruments.  The  new  instruments 
show  a  high  accuracy,  reliability,  and  satisfactory 
operating  characteristics  after  long-term  operation 
during  the  construction  of  the  Sayano-Shushens- 
koe  hydrostation.  (Geiger-PTT) 
W90-03249 


INVESTIGATIONS  ON  THE  EQUIVALENCE 
OF  ANALYTICAL  PROCEDURES:  DETERMI- 
NATION OF  CHLORIDE  BY  FLOW  INJEC- 
TION ANALYSIS  AND  DIN-METHOD  IN 
WATER  ANALYSIS  (UNTERSUCHUNGEN 
ZUR  GLEICHWERTIGKEIT  VON  ANALYSEN- 
VERFAHREN:  FLIESSINJEKTIONSANALYSE 
UND  DIN-VERFAHREN  BEI  DER  CHLORID- 
BESTIMMUNG  IN  DER  WASSERANALYTIK). 
Institut  fuer  Anorganische  und  Analytische 
Chemie,  Technische  Universitaet  Berlin,  Strasse 
des  17,  juni  135,  D-1000  Berlin  12. 
G.  Schulze,  O.  Elsholz,  R.  Hielscher,  A.  Rauth, 
and  S.  Recknagel. 

Fresenius  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  334,  No.  1,  p  9-12,  May  1989.  7 
fig,  3  tab,  1 1  ref.  English  summary. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Chlorides,  'Wastewater  analysis,  Atomic  absorp- 
tion spectrophotometry,  Potentiometry,  Water 
analysis,  Sludge,  Photometry,  Comparison  studies, 
Performance  evaluation. 

The  German  standard  method  for  the  determina- 
tion of  chloride  in  water,  wastewater  and  sludge, 
laid  down  in  the  norm  KIN  38405-D  1-2,  is  based 
on  the  titration  with  AgN03  and  potentiometric 
detection  for  the  range  7-140  milligrams/liter  chlo- 
ride. In  order  to  investigate  the  equivalence  of  a 
more  rapid  method,  flow  injection  analysis  with 
different  detection  methods  (photometric,  poten- 
tiometric and  by  atomic  absorption)  is  applied. 
Thirty  samples  of  water  of  different  types  (waste, 
tap,  surface  and  mineral  water)  are  analyzed  and 
the  results  are  examined  by  a  statistical  test,  which, 
according  to  the  norm  DIN  38402,  part  71,  is  based 
on  orthogonal  regression.  The  test  shows  that  the 
results  obtained  with  the  FIA-methods  are  equiva- 
lent to  those  from  the  German  standard  method. 
The  three  flow  injection  systems  mentioned  have  a 
10-36-fold  higher  sample  frequency  and  a  lower 
(down  to  1/1000)  sample  and  reagent  consumption. 
Therefore,  these  FIA-methods  are  superior  to  the 
actual  German  standard  method.  (Author's  ab- 
stract) 
W90-03268 


RAPID  METHOD  FOR  THE  SPECTROPHO- 
TOMETRIC  DETERMINATION  OF  SULFATE 
IN     SURFACE     WATER      USING     ION-EX- 
CHANGE  SEPARATION  AND  THE  SULFATE 
AND  CHLOROPHOSPHONAZO  III  (CPA  III)- 
BA2+  COMPLEX  REACTION. 
Environmental  Science  Research  Inst,  of  Guangz- 
hou Prefecture  (China). 
X.  C.  Qiu,  Y.  Q.  Zhu,  and  G.  P.  Liu. 
Fresenius    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  334,  No.  1,  p  25-26,  May  1989.  1 
fig,  2  tab,  10  ref. 

Descriptors:  'Ion  exchange,  'Water  analysis,  'Sul- 
fates, 'Separation  techniques,  'Spectrophoto- 
metry, 'Surface  water,  Pollutant  identification, 
Water  analysis,  Soil  analysis,  Chemical  reactions. 

A  rapid  spectrophotometric  method  for  the  deter- 
mination of  sulfate  ion,  S04(-)  in  surface  water  is 
reported.  It  is  based  on  the  reaction  of  CPA  (chlor- 
ophosphonazo)  III-Ba(+ +)  complex  with  S04(--) 
in  acidic  medium  in  the  presence  of  ethanol.  Beer's 
law  is  obeyed  up  to  120  micrograms  of  S04(-)  in  a 
25  milliliter  solution.  The  molar  absorptivity  is 
6,300  liters/mole/cm  at  500  nm,  and  the  coefficient 
of  variation  varies  from  1.85%  to  3.10%.  The 
absorbance  remains  stable  for  at  least  24  hr  and 
interfering  ions  are  separated  by  strongly  acidic 
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cation-exchange  resin.  Among  the  methods  for  de- 
termining microamounts  of  sulfate  in  water,  the 
following  can  be  mentioned:  an  indirect  method 
using  a  suspension  of  barium  chloranilate  or 
barium  chromate  and  the  classical  turbidimetric 
(BaS04)  method.  The  turbidimetric  method  is 
more  convenient,  but  of  rather  low  precision  and 
sensitivity.  The  former  methods  are  tedious  and 
time-consuming,  because  they  require  the  separa- 
tion of  the  precipitation  of  BaS04.  In  1985,  the 
CPA  III  was  used  for  the  indirect  spectrophotome- 
tric  determination  of  sulfate  in  soils,  but  the  proce- 
dure was  slow.  (Author's  abstract) 
W90-03269 


OPERATIONAL  ESTIMATES  OF  REFERENCE 
EVAPOTRANSPIRATION. 

Utah  State  Univ.,  Logan.   Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For   primary   bibliographic   entry   see   Field   2D 

W90-03278 


FRACTION  OF  THERMAL  UNITS  AS  THE 
BASE  FOR  AN  EVAPOTRANSPIRATION 
CROP  COEFFICIENT  CURVE  FOR  CORN. 

Saint  Rose  School,  Belmar,  NJ. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-03281 


IDENTIFICATION  OF  SUBSURFACE  DRAIN 
LOCATIONS  WITH  GROUND-PENETRATING 
RADAR. 

Agriculture    Canada,    Fredericton    (New    Bruns- 
wick). Research  Station. 
T.  L.  Chow,  and  H.  W.  Rees. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 
69,  No.  2,  p  223-234,  May  1989.  5  fig,  2  tab,  17  ref. 

Descriptors:  *Subsurface  mapping,  *Ground  pene- 
trating radar,  *Remote  sensing,  *Radar,  *Electrical 
properties,  'Subsurface  drains,  *Tile  drains,  New 
Brunswick,  Nova  Scotia,  Canada,  Geophysical 
methods. 

Ground-penetrating  radar  is  a  geophysical  tool 
designated  for  subsurface  probing  of  materials  with 
contrasting  dielectric  properties.  The  applicability 
of  this  technique  to  locate  agricultural  drain  tiles 
or  tubes  under  some  soil  types  and  moisture  condi- 
tions found  in  New  Brunswick  and  Nova  Scotia 
was  evaluated.  A  method  using  ground-penetrating 
radar  graphical  outputs  from  adjacent,  paired  par- 
allel traverses  was  developed  to  verify  tile  drain 
signatures.  Over  50  drains,  installed  from  1  to  50 
years  ago,  in  soils  developed  in  morainal  till,  gla- 
cipfluvial,  and  glaciomarine  deposits  were  detected 
with  the  ground-penetrating  radar  system  and  con- 
firmed by  excavation.  These  included  both  clay 
and  plastic  drains.  With  experience,  reliability  was 
found  to  be  close  to  100%.  The  possibility  of  using 
the  system  for  determining  depth  to  the  drain  is 
also  discussed  briefly.  (Author's  abstract) 
W90-03287 


MOISTURE-RETENTION  PARAMETERS  FOR 
COARSE-TEXTURED  SOILS  IN  SOUTHERN 
ALBERTA. 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Land  Evaluation  and  Reclamation  Branch. 

For  primary   bibliographic  entry   see  Field   2G 

W90-03288 


ACID-PERSULFATE  DIGESTION  PROCE- 
DURE FOR  DETERMINATION  OF  PHOSPHO- 
RUS IN  SEDIMENTS. 

Southern  Forest  Experiment  Station,  Oxford,  MS. 
Forest  Hydrology  Lab. 
N.  S.  Nelson. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  4,  p  359-369,  Apr  1987 
3  fig,  2  tab,  9  ref. 

Descriptors:  'Chemical  analysis,  'Phosphorus, 
•Sediment  chemistry,  'Sediment  analysis,  'Labo- 
ratory methods,  'Soil  chemistry,  Digestion,  Perch- 
loric acid  digestion,  Chemical  reactions,  Storm 
runoff,  Sedimentation,  Error  analysis. 


At  the  Forest  Hydrology  Laboratory,  total  P  in 
stormflow  sediments  has  been  determined  using  a 
perchloric  acid  digestion,  but  a  less  hazardous  pro- 
cedure for  the  determination  was  desired.  A  safe, 
convenient  digestion  method  that  generally  gives 
good  P  recovery  from  aqueous  samples  uses  acidi- 
fied potassium  persulfate.  A  potassium  persulfate- 
sulfuric  acid  autoclave  digestion  was  used  to  deter- 
mine phosphorus  in  10-50  mg  soil  and  sediment 
samples.  This  safe,  convenient  digestion  method 
released  a  large  fraction  of  the  P  released  by  the 
hazardous  perchloric  acid  digestion  method.  Total 
P  in  stormflow  sediments  by  perchloric  acid  diges- 
tion can  be  predicted  with  acceptable  accuracy 
from  P  by  the  acid-persulfate  digestion  provided 
that  homogeneous,  replicate  subsamples  are  ana- 
lyzed. Nonrepresentative  subsampling  is  the  main 
source  of  analytical  error  in  the  P  results  by  either 
digestion  method.  (Author's  abstract) 
W90-03291 


ESTIMATION  OF  SURFACE  WATER  EVAPO- 
RATION RATES  BY  CONTINUOUS  RADIO- 
GAUGING. 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-03292 


ACOUSTIC  MEASUREMENT  OF  RIVER  DIS- 
CHARGE. 

RD  Instruments,  San  Diego,  CA. 

R.  L.  Gordon. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  7,  p  925-936,  July  1989  5 

fig,  2  tab,  12  ref. 

Descriptors:  'Moving-boat  method,  'Discharge 
measurement,  'Stream  gages,  'Instrumentation, 
•Acoustics,  'Stream  discharge,  'Water  currents, 
'Measuring  instruments,  Hydraulic  profiles,  River 
flow,  Water  depth,  Velocity. 

A  new  moving-boat  method  for  rapidly  measuring 
river  discharge  using  an  acoustic  Doppler  current 
profiler  (ADCP)  to  measure  current  profiles  and 
boat  velocity  along  transects  across  a  river  is  pre- 
sented. Measurements  from  the  River  Elbe,  near 
Hamburg,  Germany,  are  used  to  illustrate  the 
method  and  its  associated  uncertainties.  An  ADCP 
measures  profiles  of  current  velocity  relative  to  the 
boat  and  the  velocity  of  the  boat  relative  to  the 
bottom.  The  discharge  calculation  depends  only  on 
these  data,  and  it  is  not  necessary  to  know  either 
compass  heading  or  the  actual  location  of  the  boat. 
Furthermore,  the  transect  can  be  an  arbitrary 
curve  as  long  as  it  starts  near  one  side  of  the  river 
and  ends  near  the  other.  Uncertainty  in  discharge 
from  random  errors,  biases,  and  missed  data  at  the 
sides  of  the  river  were  less  than  5%.  Missed  data 
near  the  surface  and  bottom  are  the  largest  source 
of  error  unless  the  data  are  corrected  by  assuming 
model  profiles.  With  correction,  the  error  in  esti- 
mation of  total  discharge  is  dominated  by  flow  in 
the  shallow  water  at  the  sides  of  the  river.  For  the 
River  Elbe,  the  total  error  appears  to  be  about  5%. 
The  same  method  can  be  used  in  shallower  rivers, 
but  as  the  river  becomes  shallower,  larger  fractions 
of  the  total  discharge  estimate  will  be  based  on 
extrapolations.  The  minimum  average  river  depth 
in  which  useful  discharge  measurements  can  be 
made  is  around  5  to  6  m.  (Author's  abstract) 
W90-03333 


DETERMINATION  OF  DISSOLVED  OXYGEN 
BY  PHASE-BOUNDARY-TRANSMISSION-A 
POSSIBILITY  TO  ELIMINATE  INTERFER- 
ENCES CAUSED  BY  SUBSTANCES  IN  WATER. 

Technische  Univ.   Berlin  (Germany,   F.R.).   Inst. 

fuer  Technischen  Umweltschutz. 

D.  Saurbier,  and  U.  Pilz. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  22,  No.  3,  p   128-131,  July   17 

1989.  4  fig,  1  tab,  8  ref.  English  summary. 

Descriptors:  'Water  analysis,  'Oxygen,  'Dissolved 
oxygen,  'Chemical  analysis,  Chemical  interfer- 
ence, Quantitative  analysis. 

Normally  used  methods  for  determining  dissolved 
oxygen  can  be  interfered  with  by  dissolved  sub- 


stances in  water.  Therefore  it  sometimes  is  useful 
to  know  methods  for  measuring  dissolved  oxygen 
that  principally  are  not  affected  by  dissolved  sub- 
stances in  water.  Several  kinds  of  measurement  are 
presented,  basing  all  on  the  principle  of  gassing  out 
the  dissolved  oxygen  by  an  inert  transport  gas.  The 
mainly  interesting  technical  details  of  the  methods 
are  discussed.  The  physicochemical  background  of 
interference  between  dissolved  substances  and 
oxygen  in  water  is  also  referred.  (Author's  ab- 
stract) 
W90-03358 


POSSIBLE  USE  OF  THE  CROP  WATER 
STRESS  INDEX  AS  AN  INDICATOR  OF  EVA- 
POTRANSPIRATION DEFICITS  AND  YIELD 
REDUCTIONS  IN  SWEET  CORN. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  3F 
W90-03367 


MODELING     OF     UNSTEADY     FLOW     IN 
CURVED  CHANNEL. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03396 


MODELING  OF  RIVERBED  EVOLUTION  FOR 
BEDLOAD  SEDIMENT  MIXTURES. 

Laboratoire  d'Hydraulique  de  France,  Grenoble. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-03397 


DIXUTION  DISCHARGE  MEASUREMENT 
DURING  FLOOD  WAVE. 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 
R.  Noppeney,  and  C.  Kranenburg. 
Journal     of     Hydraulic      Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1582-1586,  Novem- 
ber 1989.  3  fig,  6  ref. 

Descriptors:  'Discharge  measurement,  'Flood 
flow,  'Flood  channels,  'Channel  flow,  'Flood 
waves,  'Tracers,  Dilution  discharge,  Computer 
models,  Simulation. 

The  dilution  method  of  measuring  discharge  in 
open  channels  is  a  suitable  alternative  if  current 
meter  measurements  are  impractical.  After  inject- 
ing tracer  material  and  allowing  sufficient  mixing 
downstream  from  the  injection  point,  the  resulting 
concentration  and  the  known  rate  of  released 
tracer  material  determine  the  discharge.  Both 
tracer  and  flow  must  fulfill  several  requirements 
for  the  measurement  to  be  successful.  Even  in  the 
case  of  a  well-prepared  measurement  program,  the 
requirement  of  steady-state  conditions  cannot  be 
easily  controlled.  This  study  provides  a  means  of 
evaluating  and  improving  the  accuracy  of  a  dilu- 
tion discharge  measurement  during  flood  wave 
conditions  using  a  computer  simulation.  (Sand- 
PTT)  v 

W90-03401 


MEASURING  UNSATURATED  SORPTTVITY 
AND  HYDRAULIC  CONDUCTIVITY  USING 
MULTIPLE  DISC  PERMEAMETERS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-03411 


DETERMINATIONS  OF  UNSATURATED  HY- 
DRAULIC CONDUCTIVITY  FOR  CANDLER 
SAND. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G 
W90-034I4 


IMPROVED     FIELD     PROBES     FOR     SOIL 
WATER  CONTENT  AND  ELECTRICAL  CON- 
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DUCTCVITY  MEASUREMENT  USING  TIME 
DOMAIN  REFLECTOMETRY. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
S.  J.  Zegelin,  I.  White,  and  D.  R.  Jenkins. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  11,  p  2367-2376,  November  1989.  11  fig,  4  tab, 
19  ref.  NERDDC  project  1138  and  NSCP  grant 
87/12. 

Descriptors:  'Soil  water,  'Conductivity,  *Time 
domain  reflectometry,  'Geophysical  exploration, 
•Electrical  studies,  'Rainfall  infiltration,  'Simulat- 
ed rainfall,  Field  probes,  Measuring  instruments. 

Volumetric  water  content  (theta)  and  soil  electrical 
conductivity  (sigma)  may  be  measured  in  situ  using 
time  domain  reflectometry  (TDR).  The  parallel- 
wire  or  two-wire  transmission  line  TDR  probes 
currently  in  field  use  suffer  from  unwanted  noise 
and  information  loss  due  to  impedance  mismatch 
between  the  probe  and  the  coaxial  connecting 
cable.  Symmetric,  multiwire  probes  have  been  de- 
signed to  minimize  these  problems  and  eliminate 
the  need  for  a  balancing  transformer  between 
probe  and  TDR  device.  Analysis  of  the  electric 
field  distributions  around  these  new  probes  showed 
that  they  emulate  a  coaxial  transmission  line,  and 
their  measured  characteristic  probe  impedances  ap- 
proach that  of  coaxial  probes.  Signals  from  the 
new  probes  permit  more  reliable  and  accurate 
theta  and  sigma  measurement  and  are  superior  to 
those  of  two-wire  probes  with  balancing  trans- 
former. The  enhanced  signal  clarity  of  the  new 
probes  extends  to  simple  diameters  of  at  least  0.2 
m.  Electrical  conductivity  determined  with  the 
new  probes  is  identical  to  that  found  with  a  coaxial 
cell  and  substantially  different  from  that  measured 
by  a  two-wire  probe.  The  results  indicate  that 
values  of  sigma,  determined  using  the  Giese-Tie- 
mann  thin  sample  approach  and  measured  charac- 
teristic probe  impedances  of  coaxial  or  multiwire 
probes,  agree  with  values  of  sigma  measured  using 
an  ac  bridge  for  both  electrolyte  solutions  and  soil 
samples  to  within  +/-10%,  provided  sigma  ex- 
ceeds 10  mS/m.  An  example  is  given  of  the  use  of 
multiplexed  three-wire  probes  in  following  rainfall 
infiltration  and  redistribution  during  and  after  a 
simulated  rainfall  event  in  the  field.  Infiltrated 
quantities  of  water  estimated  from  the  TDR  water 
content  profiles  agreed  within  +/-10%  with  the 
amount  applied.  (Author's  abstract) 
W90-O3423 


ANALYSIS  OF  PULSE  INTERFERENCE 
TESTS. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

K.  S.  Novakowski. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  11,  p  2377-2387,  November  1989.  10  fig,  3  tab, 
18  ref. 

Descriptors:  'Aquifer  testing,  'Pumping  tests, 
'Groundwater  storage,  'Test  wells,  'Observation 
wells,  'Slug  tests,  'Pulse  interference  tests,  'Trans- 
missivity,  'Storativity,  Laplace  transform,  Graphi- 
cal analysis,  Graphical  methods,  Model  studies, 
Aquifers. 

Pulse  interference  tests,  which  are  conducted  by 
monitoring  the  response  in  an  observation  well  to  a 
slug  test  conducted  in  a  source  well,  are  an  attrac- 
tive alternative  to  the  pumping  test  method  for 
determining  the  transmissivity  and  storativity  of 
low-storativity  geological  formations.  An  analyti- 
cal model  for  analyzing  the  results  of  pulse  inter- 
ference tests  affected  by  well  bore  storage  in  the 
observation  well  was  developed  using  the  Laplace 
transform  method.  By  numerically  inverting  the 
Laplace  space  solution  the  practical  range  of  the 
pulse  interference  test  method  and  the  influence  of 
radial  distance  and  well  bore  storage  on  the  re- 
sponse in  the  exploration  well  are  explored.  Re- 
sults show  that  the  influence  of  observation  well 
storage  can  be  significant,  particularly  for  larger 
well  bore  storage  coefficients  and  for  almost  all 
practical  radial  distances.  A  graphical  method, 
based  on  the  analytical  model,  was  developed  for 
analyzing  the  results  of  pulse  interference  tests  in 
which  observation  well  bore  storage  is  negligible 


and  for  the  case  where  the  source  and  observation 
well  storage  coefficients  are  equal.  A  field  example 
is  also  presented  to  illustrate  and  compare  the  use 
of  the  analytical  model  and  graphical  method  for 
the  field  case  where  observation  well  storage  was 
present  and  the  case  where  it  is  not.  (Author's 
abstract) 
W90-03424 


TRACE  ENRICHMENT  AND  HPLC  ANALYSIS 
OF    POLYCYLIC    AROMATIC    HYDROCAR- 
BONS    IN     ENVIRONMENTAL     SAMPLES, 
USING  SOLID  PHASE  EXTRACTION  IN  CON- 
NECTION WITH  UV/VIS  DIODE-ARRAY  AND 
FLUORESCENCE  DETECTION. 
Gesamthochschule    Paderborn    (Germany,    F.R.). 
Dept.  of  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-03433 


COMPARISON  BETWEEN  TWO  MICROTOX 
TEST  PROCEDURES. 

National  Swedish  Environment  Protection  Board, 
Nykoeping.  Brackish  Water  Toxicology  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-03440 


ISOLATION  AND  RECOVERY  OF  ORGANO- 
PHOSPHORUS  PESTICIDES  FROM  WATER 
BY  SOLID-PHASE  EXTRACTION  WITH  DUAL 
WIDE-BORE  CAPILLARY  GAS  CHROMATOG- 
RAPHY. 

Nanco  Labs.,  Wappingers  Falls,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-03443 


USE  OF  TEXTURAL  (CM)  PATTERN  FOR 
IDENTIFICATION  OF  DEPOSITIONAL  PROC- 
ESSES AND  ENVIRONMENTS  OF  SEDI- 
MENTS OF  THE  CAUVERY  DELTA. 

Cochin  Univ.  of  Science  and  Technology  (India). 

School  of  Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03452 


MODELING  THE  FATE  OF  CHEMICALS  EN 
AN  AQUATIC  ENVIRONMENT:  THE  USE  OF 
COMPUTER  SPREADSHEET  AND  GRAPHICS 
SOFTWARE. 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03461 


OPTIMIZED  GEL  PERMEATION  CHROMA- 
TOGRAPHIC   CLEANUP    FOR    SOIL,    SEDI- 
MENT, WASTES,  AND  OILY  EXTRACTS  FOR 
DETERMINATION  OF  SEMIVOLATILE   OR- 
GANIC POLLUTANTS  AND  PCBS. 
Battelle  Columbus  Div.,  OH. 
For  primary  bibliographic  entry  see  Field  5 A. 
W90-03476 


ONE-STEP  SAMPLE  PREPARATION  TECH- 
NIQUE FOR  BROAD  SPECTRUM  GAS  CHRO- 
MATOGRAPHIC/MASS  SPECTROMETRIC 
DETERMINATION  OF  ORGANIC  PRIORITY 
POLLUTANTS  IN  WATER. 
Ontario  Ministry  of  the  Environment,  Rexdale. 
Trace  Organic  Sejtion. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-03477 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  TOTAL  FORMALDEHYDE  EN 
DRINKING  WATER. 

Oak  Ridge  National  Lab.,  TN.  Health  and  Safety 

Research  Div. 

For  primary  bibliographic  entry  see  Field  5 A. 

W90-03478 


CAPILLARY  COLUMN  GAS  CHROMATOGRA- 
PHIC DETERMINATION  OF  DICAMBA  IN 
WATER,  ENCLUDENG  MASS  SPECTROMET- 
RIC CONFIRMATION. 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

Sandoz  Crop  Protection  Corp.,  Des  Plaines,  IL. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-03479 


DETERMINATION  OF  CARBOFURAN  AND 
ITS  METABOLITES  IN  RICE  PADDY  WATER 
BY  USING  SOLID  PHASE  EXTRACTION  AND 
LIQUID  CHROMATOGRAPHY. 

FMC  Corp.,  Princeton,  NJ.  Agricultural  Chemical 

Group. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-03480 


REMOTE  SENSING  OF  WATER  PARAM- 
ETERS EM  MAJURA  BAY. 

Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt  e.V,  Oberpfaffenhofen  (Ger- 
many, F.R.). 

V.  Amann,  R.  Doerffer,  H.  Helbig,  T.  M.  Kadri, 
and  H.  Van  Der  Piepen. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  23,  No.  4,  p  473-482,  August  1989.  8  fig,  2  tab, 
13  ref. 

Descriptors:  'Remote  sensing,  'Indonesia,  'Radio- 
metry,  Chlorophyll,  Suspended  solids,  Distribution 
patterns,  Tidal  effects,  Vertical  profiles,  Color, 
Temperature,  Temporal  variability,  Model  studies, 
Fluorescence. 

During  the  Madura  Bay  Remote  Sensing  Experi- 
ment, which  was  conducted  as  part  of  the  Snellius- 
II  Expedition  in  August,  1984,  space-borne,  air- 
borne and  ship-borne  radiometric  data  were  col- 
lected. They  have  been  analyzed  in  terms  of  chlo- 
rophyll, suspended  matter,  yellow  substance  and 
sea-surface  temperature  to  map  the  distribution 
patterns  and  temporal  variability  of  different  water 
masses.  The  blue/green  color  ratio  and  the  fluores- 
cence line  height  along  the  flight  tracks  derived 
from  the  Ocean  Color  Radiometer  (OCR)  over 
three  consecutive  days  indicate  at  least  three  dif- 
ferent types  of  water,  viz.  clear  ocean  water  in  the 
eastern  part  of  the  Bay,  mixed  water  with  moder- 
ate contents  of  chlorophyll  and  suspended  matter 
in  the  middle  and  western  parts  of  the  Bay  and 
finally  estuarine  and  river  water  containing  large 
amounts  of  inorganic  and  dissolved  organic  matter 
near  the  mouths  of  Solo  and  Brantas  rivers  and  in 
the  Strait  itself.  Distribution  patterns  change  from 
one  day  to  the  next,  possibly  as  a  result  of  tidal 
effects.  Vertical  radiation  profiles  derived  from 
aircraft  flights  at  different  altitudes  and  from  mod- 
elling the  radiative  transfer  through  the  atmos- 
phere give  an  indication  of  how  well  ocean  color/ 
chlorophyll  fluorescence  can  be  monitored 
through  a  typical  tropical  atmosphere  from  satel- 
lite altitude.  Model  calculations  and  comparative 
measurements  show  that  even  the  small  fluores- 
cence signal  (corresponding  to  a  low  pigment  con- 
centration) can  still  be  detected  above  the  atmos- 
phere, while  color  ratios,  especially  in  the  blue  part 
of  the  spectrum,  are  heavily  masked  by  aerosol  and 
Raleigh  scattering  and  have  to  be  corrected  care- 
fully prior  to  any  interpretation.  At  all  wave- 
lengths, upwelling  spectra  contain  a  considerable 
amount  of  light  specularly  reflected  at  the  sea 
surface.  (Author's  abstract) 
W90-03491 


EFFECTS     OF    OZONATION,     BIOLOGICAL 

FILTRATION  AND  DISTRIBUTION  ON  THE 

CONCENTRATION  OF  EASILY  ASSIMILABLE 

ORGANIC    CARBON    (AOO    EN    DRINKING 

WATER. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-03496 


LABORATORY  TEST  OF  THE  SOIL  CHEMI- 
CAL SUBMODELS  OF  TWO  MODELS  OF 
CATCHMENT  ACIDIFICATION. 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03502 
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Field  7— RESOURCES  DATA 


I 

e 


Group  7B — Data  Acquisition 

CHINOOK  SALMON  SPAWNING  SURVEYS 
IN  DEEP  WATERS  OF  A  LARGE,  REGULAT- 
ED RIVER. 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-03509 


COST-EFFECTIVENESS    OF    THE    STREAM- 
GAGING  PROGRAM  IN  KENTUCKY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-03540 


INDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1989. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

J.  Rawson,  E.  R.  Carrillo,  and  H.  D.  Buckner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-265,  1989.   17p,  1  tab,  2  pi. 

Descriptors:  *Surface  water  data,  'Surface  water, 
•Water  quality,  'Texas,  *Water  resources  data, 
Data  collections,  Hydrologic  data,  Discharge 
measurement. 

As  of  January  1,  1989,  the  surface-water  data- 
collection  network  in  Texas  included  373  continu- 
ous-streamflow,  75  continuous  or  daily  reservoir- 
content,  37  gage-height,  15  crest-stage  partial- 
record,  200  data  collection  platform,  7  periodic 
discharge  through  range,  27  flood-hydrograph  par- 
tial-record, 27  low-flow  partial-record,  43  daily 
chemical-quality,  17  continuous-recording  water 
quality,  87  periodic  biological,  11  lake  survey,  159 
period  organic  and  (or)  nutrient,  2  periodic  insecti- 
cide, 28  periodic  pesticide,  19  automatic  sampler, 
137  periodic  minor  element,  126  periodic  chemical- 
quality,  75  periodic  physical  organic,  17  continu- 
ous-recording temperature,  and  29  national  stream- 
gaging  accounting  network  stations.  Plate  1  shows 
the  location  of  surface-water  streamflow  or  reser- 
voir-content and  chemical-quality  or  sediment  sta- 
tions in  Texas.  Plate  2  shows  the  location  of  par- 
tial-record surface-water  stations.  (USGS) 
W90-03542 


7C.  Evaluation,  Processing  and 
Publication 


IMPLEMENTATION  OF  THE  THREE-DIMEN- 
SIONAL HYDRODYNAMIC  MODEL  FOR  THE 
ARABIAN  GULF. 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Water  Resources  and  Environment 
Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-02545 


OPTIMAL    SCHEDULING    OF    IRRIGATION 
MACHINES.  I:  MODEL  DEVELOPMENT. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-02575 


SMALL  PERTURBATIONS  SOLUTION  FOR 
STEADY  BUT  NONUNIFORM  INFILTRA- 
TION. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Agricultural  Engineering. 

For  primary   bibliographic   entry  see   Field   2G 

W90-02587 


MODELING  OF  TWO-DIMENSIONAL  OVER- 
LAND FLOW. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02590 


SAMPLING  PROPERTIES  OF  PARAMETER 
ESTIMATORS  FOR  A  STORM  FIELD  RAIN- 
FALL MODEL. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02593 


DIURNALLY  VARYING  REGIONAL  CLIMATE 
SIMULATIONS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
B.  G.  Hunt,  and  H.  B.  Gordon. 
International  Journal  of  Climatology  IJCLEU 
Vol.  9,  No.  4,  p  331-356,  July/August  1989.  14  fig 
42  ref. 

Descriptors.  'Model  studies,  'Climates,  'Climatol- 
ogy, 'Air  circulation,  'Atmospheric  physics,  Soil 
water,  Diurnal  distribution,  Simulation,  Model 
testing,  Weather,  Clouds,  Hydrologic  cycle. 

A  detailed  analysis  has  been  made  of  the  atmos- 
pheric variability  at  a  number  of  specific  geo- 
graphical points  as  simulated  with  a  global  general 
circulation  model.  The  model's  performance  was 
assessed  regarding  diurnal  and  interdiurnal  varia- 
bility; critical  features  are  identified  that  should  be 
monitored  in  climatic-change  experiments.  Since 
the  model  contains  a  number  of  physical  processes, 
including  cloud  forecasting,  three  independent 
rain-producing  mechanisms,  a  very  responsive  sur- 
face-hydrology formulation,  sea-ice  determination, 
etc.,  complex  interactions  among  the  various  cli- 
matic components  can  occur.  One  of  the  clearest 
features  of  the  model  output  was  the  very  marked 
longitudinal  assymmetry  in  atmospheric  forcing 
arising  from  land-sea  contrast.  The  vital  role  of  the 
soil  moisture,  which  depends  critically  on  its 
model  formulation,  in  determining  whether  this 
forcing  is  due  to  latent  or  sensible  heating  over 
land,  is  also  demonstrated.  The  unique  diurnal  vari- 
ations that  were  simulated  at  individual  geographi- 
cal points  suggest  that  systematic  distortions  must 
occur  in  most  near-surface  processes  in  non-diurnal 
models.  The  extreme  sensitivity  of  the  convective 
mechanisms  and  the  consequent  impact  on  rainfall 
is  noted,  together  with  its  implications  for  experi- 
ments involving  climatic  change.  Finally,  the  inter- 
diurnal variability  of  the  model  is  illustrated  by  a 
number  of  examples,  one  of  which  highlights  the 
potential  misrepresentation  of  air-sea  exchanges  in 
models  employing  fixed  sea-surface  temperatures. 
(Author's  abstract) 
W90-02635 


SURFACE  HUMIDITY  AND  PRECIPITABLE 
WATER  VAPOR  LINKAGE  OVER  WEST  AND 
CENTRAL  AFRICA:  FURTHER  CLARIFICA- 
TION AND  EVALUATION  OF  EXISTING 
MODELS. 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 
of  Physics. 
J.  A.  Adedokun. 

International  Journal  of-  Climatology  IJCLEU 
Vol.  9,  No.  4,  p  425-433,  July/August  1989.  2  fig,  4 
tab,  19  ref.  s 

Descriptors:  'Climatology,  'Meteorology,  'Pre- 
cipitation, 'Water  vapor,  'Model  studies,  'Rainfall 
distribution,  'Africa,  'Atmospheric  water,  Air  cir- 
culation, Weather,  Hydrologic  cycle,  Climates. 

In  the  light  of  currently  available  upper  air  data  for 
West  Africa,  an  intensive  examination  was  carried 
out  on  the  linkage  between  surface  humidity  and 
precipitable  water  vapor,  W,  over  the  region,  with 
a  view  to  validating  existing  empirical  models  as 
well  as  identifying  seasonal  variability  in  their  ap- 
plicability. Precipitable  water  vapor  was  calculated 
using  available  monthly  mean  upper  air  data  from 
13  stations  in  West  and  Central  Africa  (for  the 
period  1971-1984)  and  compared  with  results  from 
empirical  models  using  the  Kolmogorov-Smirnov 
test.  While  overall  fair  agreement  was  obtained 
between  actual  and  estimated  values  of  W,  using 
the  power  law  relationship  of  Adedokun,  the 
model  performed  better  during  the  rainy  season 
than  during  the  Harmattan.  Ojo's  In  W-(dew  point 
temp.)   linear   model,    however,    performs   better 


during  the  Harmattan  than  the  rainy  season.  The 
location  of  the  Inter  Tropical  Discontinuity  rela- 
tive to  the  various  stations  and  ocean-atmosphere 
interaction  effects  act  as  controls  to  the  application 
regime  of  these  surface  humidity  based  models  An 
update  of  the  regression  base  period  used  may  be 
necessary  for  better  performance.  (Author's  ab- 
stract) 
W90-02638 


THERMODYNAMIC    INDICES    FOR    FORE- 
CASTING THUNDERSTORMS  IN  SOUTHERN 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2B 

W90-02640 


SENSITTVITY  OF  FINE-MESH  RAINFALL 
AND  CLOUD  FORECASTS  TO  THE  INITIAL 
SPECIFICATION  OF  HUMIDITY. 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B 
W90-02641 


CONDENSATION  AND  CLOUD  PARAMETER- 
IZATION STUDIES  WITH  A  MESOSCALE  NU- 
MERICAL WEATHER  PREDICTION  MODEL. 

Bergen  Univ.  (Norway).  Dept.  of  Meteorology. 
H.  Sundqvist,  R.  Berge,  and  J.  E.  Kristjansson. 
Monthly  Weather  Review  MWREAB,  Vol    117 
No.  8,  p  1641-1657,  August  1989.  11  fig,  37  ref! 
append. 

Descriptors:  'Meteorology,  'Climatology,  'Model 
studies,  'Numerical  analysis,  'Clouds,  'Atmos- 
pheric water,  'Water  vapor,  Air  circulation, 
Weather  forecasting,  Statistical  methods. 

A  parameterization  scheme  for  establishing  con- 
vective  and   stratiform   condensation   parameters 
(with  cloud  water  as  a  prognostic  variable)  was 
implemented  into  a  fine  mesh  numerical  prediction 
model.  The  overall  model  system  is  based  on  the 
operational  fine  mesh  model  of  the  Norweigan 
Meteorological  Institute.  The  model  variables  are 
horizontally   distributed   and   applied   to  a  polar 
stereographic    map    projection.    At    the    lateral 
boundaries,  tendencies  are  obtained  from  analyses 
6  h  apart,  or,  in  connection  with  operational  runs, 
from  a  coarse  mesh  model.  In  case  the  specific 
humidity  becomes  negative  (due  to  truncation),  an 
adjustment  to  zero  is  performed.  The  missing  hu- 
midity is  taken  from  the  model  level  below,  imply- 
ing that  the  mass  of  vapor  in  the  column  is  con- 
served. The  sea  surface  temperature  is  set  to  the 
climatic  value  of  the  relevant  month.  Parameters 
were    established    for    convective    condensation, 
stratiform  condensation,  and  advection  for  cloud 
water.  The  formulation  of  the  surface  fluxes  is 
based  on  the  Monin-Obukhov  similarity  theory.  A 
bulk  consideration  of  the  Richardson  number  is 
applied  to  the  two  layers  above  the  surface  layer 
when  the  overall  stratification  in  the  lowest  atmos- 
phere is  near  neutral  with  regard  to  the  surface 
temperature.  Enhanced  vertical  diffusion  is  consid- 
ered where  condensation  occurs.  The  results  from 
a  36-h  integration  of  the  model,  with  grid  distance 
50  km,  indicate  that  the  new  condensation  scheme 
contributes  to  an  improved  forecast  compared  to 
that  obtained  by  the  original  model.  Furthermore, 
from  a  qualitative  comparison  with  satellite  pic- 
tures, it  is  found  that  the  prediction  of  condensa- 
tion-cloud   parameters   is   quite   realistic.    (Fried- 
mann-PTT) 
W90-02642 


NUMERICAL  STUDY  OF  THE  EAST  COAST 
SNOWSTORM  OF  10-12  FEBRUARY  1983. 

Naval  Research  Lab.,  Washington,  DC. 

S.  Chang,  K.  Brehme,  R.  Madala,  and  K.  Sashegyi. 

Monthly  Weather  Review  MWREAB,  Vol.   117, 

No.  8,  p  1768-1778,  August  1989.  10  fig,  I  tab,  36 

ref. 

Descriptors:  'Model  studies,  'Numerical  analysis, 
•Storms,    'Snow,    'Meteorology,    'Precipitation, 
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Weather,  Atmospheric  water,  Air  circulation.  At- 
mospheric physics,  United  States. 

A  numerical  study  of  the  U.S.  East  Coat  snow- 
storm of  10-12  February  1983  has  been  conducted 
with  the  NRL  mesoscale  model.  The  three-dimen- 
sional, hydrostatic,  primitive  equation  model  has 
91  by  51  horizontal  grid  points  with  a  half  degree 
resolution  in  a  verification  domain  of  100  degrees 
W  to  60  degrees  W  and  25  degrees  N  to  45  degrees 
N.  There  are  ten  layers  in  the  vertical  of  equal 
thickness.  The  model  uses  a  split-explicit  method 
for  temporal  integration  and  a  second-order  accu- 
rate spatial  finite  differencing.  Model  physics  in- 
clude precipitation  on  the  resolvable  scale  and 
parameterized  boundary  layer  and  cumulus  con- 
vection. Results  from  forecast  experiments  show 
that  the  boundary  treatment  has  a  great  impact  on 
the  model  performance.  The  constant  boundary 
condition  produces  an  unusable  forecast  after  12  h 
as  judged  by  the  SI  scores,  while  the  relaxation 
boundary  condition  produces  an  excellent  forecast. 
The  enhancement  of  the  initial  conditions  has  a 
negligible  effect  on  predictions  when  reasonable 
boundary  updates  are  used  for  the  snowstorm  case. 
The  enhanced  dataset  produces  a  slightly  better, 
but  still  useless  forecast  when  constant  boundary 
conditions  are  used.  Numerical  experiments  were 
also  conducted  to  test  the  sensitivity  of  the  cyclo- 
genesis  to  physical  processes  by  suppressing  one  or 
more  physical  processes  in  the  model.  Evaporation 
from  the  ocean  modulates  the  location  and  amount 
of  precipitation.  Without  the  evaporation,  the  in- 
tensity of  the  cyclone  remains  the  same  but  the 
center  stays  on  the  coast  instead  of  staying  off 
shore.  The  track  of  the  snowstorm  is  such  that  the 
sensible  heating  from  the  ocean  dampens  the  devel- 
opment of  the  cyclone  by  reducing  the  low-level 
baroclinicity.  The  latent  heating  important  for  this 
case;  when  it  is  suppressed,  the  cyclone  translates 
at  a  much  reduced  rate  and  its  central  pressure  is 
10  mb  higher  after  two  days  of  simulation.  These 
results  are  case-dependent.  (Author's  abstract) 
W90-02643 


APPLICATIONS  OF  INTERVENTION  ANALY- 
SIS TO  MODEL  THE  IMPACT  OF  DROUGHT 
AND  BUSHFntES  ON  WATER  QUALITY. 

Rural  Water  Commission  of  Victoria,  Armadale 
(Australia).  Water  Quality  Assessment  Section. 
D.  R.  Welsh,  and  D.  B.  Stewart. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  3,  p  241-257,  1989.  7 
fig,  7  tab,  24  ref. 

Descriptors:  *Model  studies,  'Time  series  analysis, 
•Statistical  models,  'Drought  effects,  Conductivi- 
ty, Water  quality,  Streams,  Turbidity,  Bushfires, 
Stream  discharge. 

Intervention  analysis  is  a  rigorous  modelling  tech- 
nique used  to  measure  the  effect  of  a  shift  in  the 
mean  level  of  a  time  series,  caused  by  an  interven- 
tion. A  general  formulation  of  an  intervention 
model  was  applied  to  water-quality  data  for  two 
streams  in  northeastern  Victoria,  measuring  the 
effect  of  drought  on  the  electrical  conductivity  of 
one  stream,  and  the  effect  of  bushfires  on  the  flow 
and  turbidity  of  the  other.  The  nature  of  the  inter- 
vention was  revealed  by  using  exploratory  data- 
analysis  techniques,  such  as  smoothing  and  box- 
plots,  on  the  time-series  data.  Intervention  analysis 
was  then  used  to  confirm  the  identified  changes 
and  estimate  their  magnitude.  The  increased  level 
of  electrical  conductivity  due  to  drought  was  de- 
termined by  three  estimation  techniques  and  the 
results  compared.  The  best  of  these  techniques  was 
then  used  to  model  changes  in  stream  flow  and 
turbidity  following  bushfires  in  the  catchment. 
(Author's  abstract) 
W90-02649 


RULE-BASED  ECOLOGICAL  MODEL  FOR 
THE  MANAGEMENT  OF  AN  ESTUARINE 
LAKE. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Dept.  of  Computational  and  Ap- 
plied Mathematics. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-02656 


VERIFICATION  OF  THE  MATHEMATICAL 
MODEL  OF  NITROGEN  CIRCULATION  WITH 
AND  WITHOUT  LIGHT  ACCESS. 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

T.  Kmet,  and  D.  Toth. 

Ecological  Modelling  ECMODT,  Vol.  46,  No.  3/ 
4,   p   135-146,   August    1989.   6  fig,   5  tab,  7  ref. 

Descriptors:  'Mathematical  models,  'Nitrogen 
cycle,  'Cycling  nutrients,  'Nitrogen  compounds, 
•Light  intensity,  Anaerobic  conditions,  Model 
studies. 

A  mathematical  model  describing  the  circulation 
of  nitrogenous  compounds  in  an  aquatic  environ- 
ment under  anaerobic  conditions  was  studied  and 
described  in  the  treatises  of  Leonov,  and  Leonov 
and  Toth.  On  the  basis  of  experimental  data  deter- 
mined under  conditions  with  and  without  light 
access,  the  coefficients  K  sub  1  through  K  sub  4 
were  estimated,  which  express  the  maximum  sub- 
strate uptake  by  living  organisms.  It  is  shown  that 
the  mathematical  model  for  the  estimated  coeffi- 
cients K  sub  1  through  K  sub  4  reflects  both  the 
qualitative  and  the  quantitative  disparities  in  the 
behavior  of  the  experimental  system  under  condi- 
tions with  and  without  light  access.  (Author's  ab- 
stract) 
W90-02657 


PROBABILISTIC  VALIDATION  OF  COMPUT- 
ER SIMULATIONS  USING  THE  BOOTSTRAP. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-02660 


APPLICATION  OF  SHANNON-WIENER 
INDEX  AS  A  MEASURE  OF  POLLUTION  OF 
RTVER  GANGA  AT  PATNA,  BIHAR,  INDIA. 

Rajendra  Agricultural  Univ.,  Samastipur  (India). 

Coll.  of  Fisheries. 

For  primary  bibliographic  entry  see  Field  5 A. 

W9O-027O5 


DYNAMIC  MODEL  OF  NITRIFICATION  IN 
FLUTDIZED  BED. 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 
W90-02717 


VARIABILITY         IN         PHOTOSYNTHESIS: 
IMPACT  ON  DO  MODELS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02719 


WATER-QUALITY  MANAGEMENT 

THROUGH  COMBINED  SIMULATION-OPTI- 
MIZATION APPROACH. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field   5G. 
W90-02723 


ESTIMATING      ESTUARINE      REAERATION 
RATES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-02726 


MODELING  WIND-INDUCED  WATER  SETUP 
IN  LAKE  ST.  CLAIR. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02752 


ESTIMATION  OF  THE  PARAMETERS  OF  AN 
ISOLATED    EVENT    CONCEPTUAL    MODEL 


FROM    PHYSICAL    CATCHMENT    CHARAC- 
TERISTICS. 

Rhodes     Univ.,     Grahamstown    (South    Africa). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-02761 


PHYSICALLY  BASED  DISTRIBUTION  FUNC- 
TION FOR  LOW  FLOW. 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02762 


AVAILABILITY  AND  CONTENT  OF  DOMES- 
TIC WELL  RECORDS  IN  THE  UNITED 
STATES. 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC.  Center  for  Environmental  Measurement. 
M.  C.  Ganley. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  4,  p  149-158,  1989.  2  fig,  2  tab,  7  ref. 

Descriptors:  *Data  collections,  *Hydrologic  data, 
•Water  resources  data,  *Well  data,  'Groundwater 
quality,  'Data  acquisition,  Interagency  coopera- 
tion, Legal  aspects,  Regulations,  Domestic  wells, 
Records. 

Ground  water  professionals  within  public  and  pri- 
vate sectors  use  well  records  as  data  sources.  Well 
record  availability  is  dependent  on  legal  require- 
ments, filing  systems,  databases,  and  storage  places. 
Forty-six  states  have  statewide  regulations  or  other 
legal  requirements  for  filing  completion  reports  for 
domestic  wells.  Fifty-one  agencies  across  the  coun- 
try maintain  domestic  well  records.  Filing  systems 
involve  location,  chronology,  date,  or  number  in- 
formation. Thirty-one  of  the  51  agencies  maintain 
varying  types  of  databases  containing  record  infor- 
mation or  data  related  to  the  records.  Overall, 
records  are  kept  in  central  offices  in  43  states  and 
in  regional  offices  in  three  states.  The  technical 
content  of  the  records  was  evaluated  for  general, 
location,  hydrogeology,  and  well  construction  in- 
formation to  assess  the  relative  value  of  the  records 
for  use  in  national  pesticide  surveys.  Technical 
information  tabulated  from  the  well  records  col- 
lected for  this  paper  included  nine  items  in  a  gener- 
al category,  28  items  in  a  well-construction  catego- 
ry, eight  items  in  a  hydrogeology  category,  and  six 
items  in  a  location  category.  Items  in  the  general 
and  location  categories  identified  the  well  location 
and  ownership.  Construction  category  items  in- 
clude those  describing  well-construction  param- 
eters such  as  grout,  casing,  and  screen.  Hydrogeo- 
logy category  items  include  static  water  level, 
aquifer  media,  and  estimated  yield.  The  three  items 
always  requested  were  owner's  name,  driller's 
name,  and  static  water  level.  The  three  least-re- 
quested items,  ranging  from  16  percent  to  10  per- 
cent, were  packers,  drilling  fluid,  and  geologic 
formation.  (Author's  abstract) 
W90-02770 


PHYSICAL  MODEL  TO  COMPLEMENT 
RAINFALL  NORMALS  OVER  COMPLEX  TER- 
RAIN. 

Tel-Aviv   Univ.   (Israel).   Raymond   and   Beverly 

Sackler  Faculty  of  Exact  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-02798 


FLOOD  FORECASTING  BY  THE  FILTER  SEP- 
ARATION AR  METHOD  AND  COMPARISON 
WITH  MODELING  EFFICIENCIES  BY  SOME 
RAINFALL-RUNOFF  MODELS. 

Utsunomiya  Univ.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-02801 


DERIVING    THE    UNIT    HYDROGRAPH    BY 
ROOT  SELECTION. 

College  of  Technology,  Dublin  (Ireland). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-02802 
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GROUND-WATER  LEVEL  DATA  FOR  NORTH 
CAROLINA--1987. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02846 


PRECIPITATION,  STREAMFLOW,  AND  BASE- 
FLOW  IN  WEST-CENTRAL  TEXAS,  DECEM- 
BER 1974  THROUGH  MARCH  1977. 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

E.  L.  Kuniansky. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4218, 
1989.  2  (map)  sheets,  8  fig,  3  tab,  14  ref. 

Descriptors:  'Maps,  *Base  flow,  *Data  collections, 
•Groundwater  movement,  'Hydrologic  data, 
•Texas,  'Aquifer  systems,  'Aquifer  characteristics, 
Surface-groundwater  relations,  Precipitation, 
Streamflow. 

Precipitation,  streamflow,  and  base-flow  data  were 
analyzed  for  December  1974  through  March  1977 
as  a  part  of  the  Edwards-Trinity  Regional  Aquifer- 
System  Analysis  in  west-central  Texas.  The  period 
of  record  analyzed  corresponds  to  the  calibrating 
period  of  a  digital  groundwater-flow  model  of  the 
aquifer  system  currently  (1988)  being  developed. 
Precipitation  at  individual  stations  ranged  from  6 
to  45  in/yr.  Precipitation  normally  (1951-80) 
ranged  from  10  to  32  in/year  from  east  to  west  in 
the  study  area.  Precipitation  was  near  normal  over 
most  of  the  area  and  above  normal  in  the  south- 
eastern part  of  the  study  area.  Streamflow  ranged 
from  less  than  1  in/year  in  the  western  part  of  the 
study  area  to  13  in/yr  in  the  southeastern  part. 
Streamflow  was  8  in/yr  above  normal  in  the  south- 
east. Base  flow  ranged  from  less  than  0.1  in/yr  in 
the  western  part  of  the  study  area  to  6  in/yr  in  the 
southeastern  part.  (USGS) 
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STATISTICAL  SUMMARY  OF  STREAMFLOW 
DATA  FOR  INDIANA. 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
D.  V.  Arvin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-62,  1989.  968p,  4  fig,  7  tab,  10 
ref. 

Descriptors:  *Water  resources  data,  *Stream  dis- 
charge, 'Indiana,  *Data  collections,  *Streamflow 
data,  Flow  duration,  High  flow,  Low  flow,  Annual 
means,  Monthly  means,  Exceedance,  Statistics. 

Statistical  analyses  of  daily  mean  discharge  values 
collected  at  229  Indiana  streamflow-gaging  stations 
are  presented.  For  each  station,  data  collected 
from  the  beginning  of  period  of  record  through  the 
1985  water  year  were  analyzed.  Summaries  include 
flow-duration,  high-flow,  and  low-flow  tables,  and 
monthly  and  annual  mean  discharge.  (USGS) 
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EVALUATION  OF  GRAPHITE  FOR  ENVI- 
RONMENTAL TOXICITY  USING  THE  STAND- 
ARD AQUATIC  MICROCOSM. 

Chemical  Research  and  Development  Center,  Ab- 
erdeen Proving  Ground,  MD. 
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MAGNITUDE    AND    FREQUENCY    OF    PA- 
LAEOFLOODS. 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2E. 
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COMPUTATIONAL  METHODS  IN  WATER 
RESOURCES:  VOL.  1.  MODELING  SURFACE 
AND  SUB-SURFACE  FLOWS. 

Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 


Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  Developments  in  Water 
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This  book  forms  part  of  the  edited  proceedings  of 
the  Seventh  International  Conference  on  Computa- 
tional Methods  in  Water  Resources,  held  at  the 
Massachusetts  Institute  of  Technology  in  June 
1988.  A  wide  variety  of  problems  in  surface  and 
sub-surface  hydrology  are  addressed,  including: 
free  surface  flow  modeling;  vectorized  program- 
ming issues  for  finite-element  models;  parameter 
identification  and  uncertainty  analysis  for  variably 
saturated  flow;  modeling  of  highly  advective  flow 
problems;  modeling  of  flow  in  porous  media  (satu- 
rated flow,  unsaturated  flow,  multiphase  flow,  sto- 
chastic models,  and  saltwater  intrusion);  modeling 
of  surface  water  flows  (tidal  models,  lake  and 
estuary  models,  and  open-channel  flow  and  sedi- 
mentation); and  remote  sensing  and  signal  process- 
ing for  hydrological  modeling.  (See  W90-02981 
thru  W90-03035)  (Rochester-PTT) 
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SOME  EXAMPLES  OF  INTERACTION  OF  NU- 
MERICAL AND  PHYSICAL  ASPECTS  OF 
FREE  SURFACE  FLOW  MODELLING. 

CEFRHYG,  Grenoble  (France). 

For  primary  bibliographic  entry  see  Field  2E. 
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VECTORIZED  PROGRAMMING  ISSUES  FOR 
FE  MODELS. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 
und  Inst,  fuer  Wasserbau. 
A.  Peters. 

IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  13-22,  7  fig,  26  ref. 

Descriptors:  *Computer  programs,  'Finite  element 
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Several  programming  issues  are  involved  in  the 
optimization  of  finite-element  (FE)  programs  on 
supercomputers.  Vector  processing  is  the  tech- 
nique employed  by  most  of  the  commercially 
available  high-speed  computers.  Programming 
constructs  are  applied  to  the  example  of  the  FE 
solution  of  the  irrotational  ideal  fluid  flow  equa- 
tion. The  system  discussed  is  implemented  on  a 
Cray  X-MP  and  a  CDC-CYBER  205  and  has  been 
used  to  solve  large-size  problems  of  groundwater 
flow  and  contaminant  transport  through  porous 
media.  Topics  covered  are  advanced  computer  ar- 
chitectures (algorithmic  structures,  vector  process- 
ing, and  degradation  factors  and  remedies)  and 
vectorization  of  FE  programs  (data  structures  and 
pre-processing,  element  matrices  and  the  assem- 
blage of  the  global  matrix,  and  solution  of  the 
equations  system).  To  obtain  top  performance  from 
novel  computer  architectures,  it  is  worth  reconsid- 
ering the  conventional  approaches.  New  thinking 
is  hampered  because  users  have  become  accus- 
tomed to  thinking  in  a  scalar  way.  What  needs  to 
be  vectorized  is  not  the  existing  code,  but  the 
minds  of  the  programmers.  (See  also  W90-02980) 
(Rochester-PTT) 
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PARAMETER  IDENTIFICATION  AND  UN- 
CERTAINTY ANALYSIS  FOR  VARIABLY 
SATURATED  FLOW. 


Waterloo  Univ.  (Ontario).  Dept  of  Civil  Engineer- 
ing. 
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Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).  1988.  p  23-33,  5  fig,  2  tab,  10 
ref. 

Descriptors:  'Ontario,  'Groundwater  movement, 
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lic models,  Computer  programs,  Statistics. 

An  integration  is  presented  of  conceptual  model 
development,  parameter  optimization,  and  uncer- 
tainty analysis  in  the  assessment  of  variably  saturat- 
ed groundwater  flow  in  the  vicinity  of  a  sanitary 
landfill  southwest  of  Midland,  Ontario.  At  the  site 
the  regional  topography  slopes  westward  toward 
Nottawasaga  Bay  (southeast  end  of  Lake  Huron). 
Limestone  bedrock  occurs  at  approximately  90  m 
and  the  overburden  consists  of  three  major  units:  a 
lower  till  (40  m  thick),  a  sand  layer  (36-40  m  thick), 
and  a  localized  deposit  of  silt,  clay,  and  till.  For 
remedial  investigation  and  landfill  studies,  the 
more  computationally  feasible  choice  for  the  un- 
certainty analysis  is  the  first  and  second  moment 
method  based  on  Taylor  series  expansion.  A  ver- 
sion of  this  technique  is  demonstrated  here  for 
determination  of  traveltime  uncertainty  in  variabil- 
ity saturated  groundwater  flow.  The  uncertainty 
calculation  provided  by  the  developed  moment 
method  is  based  on  the  adjoint  operator  technique 
and  is  validated  using  the  Latin  hypercube  method. 
Only  Type  II  uncertainty  resulting  from  employ- 
ing the  correct  model  with  uncertain  parameters  is 
considered.  The  groundwater  flow  and  solute  mi- 
gration model  GWPGM3  is  used  for  all  optimiza- 
tion and  uncertainty  calculations.  For  direct  sam- 
pling techniques  such  as  the  Latin  hypercube 
method,  the  use  of  large  standard  deviations  can 
result  in  the  generation  of  physically  unreasonable 
realizations.  For  both  methods,  the  parameter 
standard  deviations  should  be  small;  the  moment 
methods  require  this  for  computational  reasons 
whereas  the  direct  parameter  sampling  methods 
require  it  for  physical  reasons.  When  the  parameter 
standard  deviations  are  small,  the  two  methods 
compared  quite  favorably,  but  the  computational 
burdens  differ  significantly.  (See  also  W90-02980) 
(Rochester-PTT) 
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Numerical  methods  appropriate  for  the  modeling 
of  highly  advective  flow  problems  are  considered, 
with  emphasis  on  fruitful  approaches  for  emerging 
parallel  computer  architecture.  Among  these  ap- 
proaches are  operator  splitting  and  domain  decom- 
position techniques.  Discretization  by  operator 
splitting  is  emphasized  because  such  an  approach 
provides  a  computationally  efficient  way  of  decou- 
pling various  difficulties,  namely  advection,  diffu- 
sion, reaction,  incompressibility,  and  nonlinearities. 
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In  operator  time  splitting,  the  spatial  operator  is 
split  into  two  or  more  terms,  each  of  which  is 
solved  sequentially  using  a  numerical  technique 
particularly  suited  for  that  operator.  Topics  cov- 
ered include:  algorithms  for  the  advection  operator 
that  are  regarded  as  accurate,  robust,  and  computa- 
tionally efficient  (e.g.,  a  modified  method  of  char- 
acteristics and  several  higher-order  techniques  de- 
veloped recently  for  modeling  gas  dynamics  prob- 
lems); schemes  for  adding  physical  diffusion  and 
dispersion;  an  operator-splitting  algorithm  for  mi- 
crobial biodegradation  of  hydrocarbons  in  ground- 
water; and  parallel  computing  considerations  relat- 
ed to  operator  splitting,  including  an  assessment  of 
problems  for  which  parallel  computing  is  particu- 
larly appropriate.  (See  also  W90-02980)  (Roches- 
ter-PTT) 
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AID  IN  MODELLING  GROUND-WATER  RE- 
CHARGE. 

Orange   Free   State   Univ.,    Bloemfontein   (South 
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FUNCTION  SOLUTION)  FOR  UNSTEADY 
FLOW  TO  A  WELL  SYSTEM  IN  A  CONFINED 
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Equations  for  both  the  unsteady  state  and  flow  to  a 
well  system  using  the  boundary  element  method 
(BEM)  (Green  function  solution).  The  boundary 
integral  formulation  of  the  problem  can  be  derived 
from  Green's  second  identity.  The  problem  is 
solved  in  a  series  of  time  steps  in  which  the  results 
of  one  time  step  become  the  initial  conditions  for 
the  next  time  step.  Using  an  example  consisting  of 
a  4  x  4  sq  km  square,  the  results  of  the  BEM  are 
compared  with  an  analytic  (Theis)  solution.  Good 
agreement  was  found  between  the  two  methods. 
(See  also  W9O-02980)  (Rochester-PTT) 
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ing. 
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Fracture  variation  in  the  direction  of  flow  is  exam- 
ined in  relation  to  two  questions:  (1)  at  what  scale 
variations  in  fracture  aperture  exhibit  characteris- 
tics associated  with  roughness  and  at  what  point 
these  variations  exhibit  characteristics  associated 
with  non-parallel  fracture  walls  and  (2)  when  frac- 
ture walls  are  non-parallel,  what  is  the  appropriate 
value  for  use  in  the  cubic  law.  To  answer  these 
questions,  different  fracture  wall  geometries  were 
envisioned,  symmetric  perpendicular  to  flow  and 
repeating  parallel  to  flow.  Only  a  triangular-shaped 
boundary  is  considered  here.  Numerical  simulation 
made  it  possible  to  better  characterize  the  flow  in 
fractures  where  the  aperture  varies  in  the  direction 
of  flow.  For  flow  governed  by  non-parallel  plate 
behavior,  flow  is  predicted  by  the  cubic  law,  using 
the  harmonic  mean  of  the  aperture  cubed.  This 
type  of  flow  is  present  when  the  ratio  of  the  length 
of  the  aperture  change  to  the  magnitude  of  aper- 
ture change  is  greater  than  10;  it  is  completely 
established  when  this  ratio  is  100  or  larger.  (See 
also  W90-02980)  (Rochester-PTT) 
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Two  boundary  element  method  (BEM)  codes  are 
described  that  are  aimed  at  circumventing  the  con- 
vergence problems  of  the  original  formulation.  The 
first  method  adheres  to  the  earlier  formulation,  but 
incorporates  a  zoning  concept.  This  permits  the 
use  of  slow-varying  functions  for  the  hydraulic 
conductivity  within  each  zone  while  the  variability 
throughout  the  entire  flow  field  is  large.  The  nu- 
merical process  involves  domain  integrations.  In 
the  second  method,  the  fundamental  solution  is 
perturbed  into  an  asymptotic  series.  The  solution 
process  neither  requires  domain  integration  nor 
any  iteration.  The  main  difficulty  with  the  second 
approach  is  that  the  Green's  function  is  difficult  to 
derive  for  an  arbitrarily  prescribed  heterogeneity. 
It  is  proposed  here  that  zones  be  combined  with 
the  use  of  simple  hydraulic  conductivity  fields  for 
which  the  fundamental  solution  can  be  constructed 
more  readily.  The  result  is  an  efficient  BEM  code 
for  aquifers  exhibiting  complex  heterogeneity.  In 
addition,  data  preparation  is  eased  when  the 
present  codes  are  used  and,  in  cases  where  area 
integrations  are  required,  the  area  elements  are 
generated  automatically  from  the  boundary  ele- 
ments. (See  also  W90-02980)  (Rochester-PTT) 
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A  finite-element  model  is  introduced  that  can  solve 
many  types  of  complex  radial-flow  problems.  Six 
example  problems  were  used  to  check  the  accura- 
cy of  the  model  by  comparing  the  results  with 
available  analytical  and  numerical  results.  An 
effort  was  made  to  check  the  effect  of  selected 
mesh  sizes.  The  concept  of  effective  radius  was 
used  to  increase  the  computational  efficiency  of 
the  model.  The  six  example  problems  modeled 
were:  (1)  flow  to  a  fully-penetrating  well  in  a 
homogeneous  and  isotropic  confined  aquifer;  (2) 
flow  to  fully-penetrating  well  in  a  dual-permeabil- 
ity confined  aquifer;  (3)  flow  to  a  partially-pene- 
trating well  in  a  homogeneous  confined  aquifer;  (4) 
flow  to  a  partially-penetrating  well  in  a  dual-per- 
meability confined  aquifer;  (5)  flow  to  a  fully- 
penetrating  well  in  a  three-layer  system  consisting 
of  two  confined  aquifers  separated  by  an  aquitard; 
and  (6)  flow  to  a  fully-penetrating  well  with  multi- 
ple screens  of  different  mesh  sizes.  In  all  cases  the 
medium  was  assumed  to  be  isotropic.  The  solutions 
to  these  cases  compared  as  expected  with  analyti- 
cal or  numerical  solutions.  (See  also  W90-02980) 
(Rochester-PTT) 
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IN:  Computational  Methods  in  Water  Resources: 
Vol.  1.  Modeling  Surface  and  Sub-Surface  Flows: 
Proceedings  of  the  VII  International  Conference 
on  Computational  Methods  in  Water  Resources, 
Massachusetts  Institute  of  Technology,  Cam- 
bridge, MA,  June  1988.  Elsevier,  Amsterdam,  and 
Computational  Mechanics  Publications,  Southamp- 
ton (co-publishers).   1988.  p  107-112,  4  fig,  3  ref. 

Descriptors:  'Statistical  models,  'Model  studies, 
'Groundwater  movement,  'Hydrologic  models, 
'Finite  element  method,  'West  Germany,  'Reser- 
voirs, Dikes,  Diaphragm  walls,  Groundwater 
movement,  Water  level,  Economic  aspects,  Deten- 
tion reservoirs,  Rhine  River,  Reservoir  design. 
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A  mathematical  model  was  developed  for  optimiz- 
ing the  depth  of  diaphragm  walls  in  dikes  along  the 
River  Rhine  reservoir  Kehl/Strasbourg  and  the 
model  was  implemented  using  a  three-dimensional 
finite-element  groundwater  flow  model  and  a 
finite-element  channel  flow  model.  The  diaphragm 
walls  are  intended  to  prevent  excessive  rise  in 
groundwater  in  nearby  villages  during  the  reten- 
tion process.  Several  kilometers  of  diaphragm 
walls  penetrating  the  dikes  and  the  aquifer  had  to 
be  planned.  For  a  given  length  the  depth  of  the 
diaphragm  wall  is  the  most  significant  cost  factor. 
The  geological  profile  involves  several  horizontal 
layers  of  gravel  and  silt,  with  differing  permeabili- 
ties. The  water  level  in  the  retention  area  was 
simulated  when  raised  to  the  maximum  operation 
level  of  the  retention  basins.  Starting  from  this 
reference  run  (diaphragm  depth  =  0),  the  depth  of 
the  diaphragm  was  increased.  To  maintain  the 
desired  water  level  depth  in  the  villages  for  each 
diaphragm  depth,  the  cross-sections  and  slope  of 
the  drainage  system  had  to  be  increased  to  a  cer- 
tain extent  and  several  pump  stations  of  varying 
capacity  were  required.  The  costs  of  the  expansion 
and  correction  of  the  drainage  system  were  com- 
pared with  the  costs  of  the  related  diaphragm  wall. 
An  optimum  depth  was  defined  that  satisfied  eco- 
nomic as  well  as  environmental  and  safety  require- 
ments. (See  also  W90-02980)  (Rochester-PTT) 
W90-02995 


ALTERNATING  DIRECTION  GALERKIN 
METHOD  COMBINED  WITH  CHARACTERIS- 
TIC TECHNIQUE  FOR  MODELLING  OF 
SATURATED-UNSATURATED  SOLUTE 

TRANSPORT. 

Fuzhou  Univ.  (China).  Dept.  of  Geology  and 
Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02996 


SUBREGION  BLOCK  ITERATION  TO  3-D 
FINITE  ELEMENT  MODELING  OF  SUBSUR- 
FACE FLOW. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-02999 


NUMERICAL  SIMULATION  OF  DIFFUSION 
RATE  OF  CRUDE  OIL  PARTICLES  INTO 
WAVE  PASSES  WATER  REGIME. 

Rivers  State  Univ.  of  Science  and  Technology, 

Port  Harcourt  (Nigeria).  Dept.  of  Chemical  and 

Petrochemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03000 


HIGH-RESOLUTION  FINITE  DIFFERENCE 
SIMULATOR  FOR  3D  UNSATURATED  FLOW 
IN  HETEROGENEOUS  MEDIA. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For   primary  bibliographic  entry  see  Field   2G. 

W90-03004 


SOLVING  STOCHASTIC  GROUNDWATER 
PROBLEMS  USING  SENSITIVITY  THEORY 
AND  HERMITE  INTERPOLATING  POLYNO- 
MIALS. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-030O5 


COMPARISON  OF  NUMERICAL  SOLUTION 
TECHNIQUES  FOR  THE  STOCHASTIC  ANAL- 
YSIS OF  NONSTATIONARY,  TRANSIENT, 
SUBSURFACE  MASS  TRANSPORT. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03007 


MODELLING  FLOW  IN  HETEROGENEOUS 
AQUIFERS:  IDENTIFICATION  OF  THE  IM- 
PORTANT SCALES  OF  VARIABILITY. 


Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2F 

W90-03008 


MODELLING   OF  SEA   WATER   INTRUSION 
OF  LAYERED  COASTAL  AQUIFER. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03009 


COMPARISON  OF  COUPLED  FRESHWATER- 
SALTWATER  SHARP-INTERFACE  AND  CON- 
VECTIVE-DISPERSIVE  MODELS  OF  SALT- 
WATER INTRUSION  IN  A  LAYERED  AQUI- 
FER SYSTEM. 

Geological  Survey,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03010 


CAN  THE  SHARP  INTERFACE  SALT-WATER 
MODEL  CAPTURE  TRANSIENT  BEHAVIOR. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03011 


CONSISTENCY  ANALYSIS  OF  THE  FEM:  AP- 
PLICATION TO  PRIMITIVE  AND  WAVE 
EQUATIONS. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-03012 


COMPARISON  OF  TIDAL  MODELS  FOR  THE 
SOUTHWEST  COAST  OF  VANCOUVER 
ISLAND. 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

For  primary  bibliographic  entry  see  Field  2L. 
W90-03013 


LONG  TERM  SIMULATION  AND  HARMONIC 
ANALYSIS  OF  NORTH  SEA/ENGLISH  CHAN- 
NEL TIDES. 

Thayer  School  of  Engineering,  Hanover,  NH. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-03017 


TIDAL  MOTION  IN  THE  ENGLISH  CHANNEL 
AND  SOUTHERN  NORTH  SEA:  COMPARI- 
SON OF  VARIOUS  OBSERVATIONAL  AND 
MODEL  RESULTS. 

Liege  Univ.  (Belgium).  Inst,  de  Mathematique. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-03018 


EXPERIMENTS  ON  THE  GENERATION  OF 
TIDAL  HARMONICS. 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03019 


2D  MODEL  FOR  TIDAL  FLOW  COMPUTA- 
TIONS. 

Katholieke  Univ.  Leuven  (Belgium).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03020 


COUPLED  FINITE  DIFFERENCE-FLUID  ELE- 
MENT TRACKING  METHOD  FOR  MODEL- 
LING HORIZONTAL  TRANSPORT  IN  SHAL- 
LOW LAKES. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-03021 


HYDRODYNAMICS   AND  WATER   QUALITY 
MODELING  OF  A  WET  DETENTION  POND. 


Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For   primary   bibliographic   entry   see  Field   5D 
W90-O3022 


SYSTEM  IDENTIFICATION  AND  SIMULA 
TION  OF  CHESAPEAKE  BAY  AND  DELA- 
WARE BAY  CANAL  HYDRAULIC  BEHAVIOR. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
For  primary  bibliographic  entry  see  Field  2L 
W90-03025 


LAYERED  WAVE  EQUATION  MODEL  FOR 
THERMALLY  STRATIFIED  FLOW. 

Vermont  Univ.,  Burlington.   Dept.  of  Civil  and 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  2H 

W90-03026 


SIMPLE  STAGGERED  FINITE  ELEMENT 
SCHEME  FOR  SIMULATION  OF  SHALLOW 
WATER  FREE  SURFACE  FLOWS. 

Iceland  Univ.,  Reykjavik.  Science  Inst. 

For  primary  bibliographic  entry  see  Field  2H 

W90-03027 


IMPROVED  STABILITY  OF  THE  'CAFE*  Cn*- 
CULATION  MODEL. 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H 

W90-03028 


IMPLICIT  FACTORED  SCHEME  FOR  THE 
SIMULATION  OF  ONE-DIMENSIONAL  FREE 
SURFACE  FLOW. 

Mexican  Inst,  of  Water  Technology,  Jiutepec. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-03029 


PRACTICAL  ASPECTS  FOR  THE  APPLICA- 
TION OF  THE  DIFFUSION-CONVECTION 
THEORY  FOR  SEDIMENT  TRANSPORT  IN 
TURBULENT  FLOWS. 

Universitaet  der  Bundeswehr  Muenchen,  Neubi- 

berg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-03030 


COMPUTING  2-D  UNSTEADY  OPEN-CHAN- 
NEL FLOW  BY  FINITE-VOLUME  METHOD. 

Demokritos  Univ.   of  Thrace,  Xanthi  (Greece). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-03031 


EULERIAN-LAGRANGIAN  LINKED  ALGO- 
RITHM FOR  SIMULATING  DISCONTINUOUS 
OPEN  CHANNEL  FLOWS. 

Inland  Waters  Directorate,  Burlington  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-03032 


COMPUTATIONAL  METHODS  IN  WATER 
RESOURCES,  VOL.2:  NUMERICAL  METHODS 
FOR  TRANSPORT  AND  HYDROLOGIC  PROC- 
ESSES. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-03036 


STABILITY  ANALYSIS  OF  DISCRETE  AP- 
PROXIMATIONS OF  THE  ADVECTION-DIF- 
FUSION  EQUATION  THROUGH  THE  USE  OF 
AN  ORDINARY  DIFFERENTIAL  EQUATION 
ANALOGY. 

Mexican  Inst,  of  Water  Technology,  Jiutepec. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03037 
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SOLUTION  OF  THE  ADVECTION-DIFFUSION 
EQUATION  USING  THE  TOTAL  DERIVATIVE 
AND  LEAST  SQUARES  COLLOCATION. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W9O-03038 


ANALYSIS  OF  SOME  CLASSES  OF  PETROV- 
GALERKIN  AND  OPTIMAL  TEST  FUNCTION 
METHODS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-O3039 


CELL  ANALYTIC-NUMERICAL  METHOD 
FOR  SOLUTION  OF  THE  TWO-DIMENSION- 
AL ADVECTION-DISPERSION  EQUATION. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Nu- 
clear Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W9O-03040 


FINITE  ELEMENT  TECHNIQUES  FOR  CON- 
VECTTVE-DISPERSrVE  TRANSPORT  IN 
POROUS  MEDIA. 

Wyoming  Univ.,  Laramie.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03041 


3-D  FINITE  ELEMENT  TRANSPORT  MODELS 
BY  UPWIND  PRECONDITIONED  CONJU- 
GATE GRADIENTS. 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03042 


STRUCTURE  OF  MASS-RESPONSE  FUNC- 
TIONS OF  DISSOLVED  SPECIES  IN  HYDRO- 
LOGIC  TRANSPORT  VOLUMES. 

Trento  Univ.  (Italy).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03043 


ADVECTION  CONTROL  METHOD  FOR  THE 
SOLUTION  OF  ADVECTION-DISPERSION 
EQUATIONS. 

Shandong  Univ.,  Jinan  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03044 


NON-DIFFUSIVE  N+2  DEGREE  UPWINDING 
METHODS  FOR  THE  FINITE  ELEMENT  SO- 
LUTION OF  THE  TIME  DEPENDENT  TRANS- 
PORT EQUATION. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03045 


CHARACTERISTIC  ALTERNATING  DIREC- 
TION LMPLICIT  SCHEME  FOR  THE  ADVEC- 
TION-DISPERSION EQUATION. 

Nanjing  Univ.  (China).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03046 


ZOOMABLE  AND  ADAPTABLE  HIDDEN 
FINE-MESH  APPROACH  TO  SOLVING  AD- 
VECTION-DISPERSION EQUATIONS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03047 


TAYLOR  WEAK  STATEMENT  CFD  ALGO- 
RITHM FOR  FREE  SURFACE  HYDROME- 
CHANICAL  FLOWS. 

Tennessee  Univ.,  Knoxville. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-03048 


NUMERICAL  SIMULATION  OF  THE  VORTEX 
SHEDDING  PROCESS  PAST  A  CIRCULAR 
CYLINDER. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-03049 


NUMERICAL  INVESTIGATION  OF  TURBU- 
LENT FLOW  FIELD  IN  A  CURVED  DUCT 
WITH  AN  ALTERNATING  PRESSURE  DIF- 
FERENCE SCHEME. 

Xian  Jiaotong  Univ.  (China).  Dept.  of  Power  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-03050 


TURBULENT  DIFFUSION  SIMULATION  BY 
IMPLICIT  FACTORED  SOLVER  USING  K-EP- 
SILON  MODEL. 

Florence  Univ.  (Italy).  Dept.  of  Energy  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03051 


BOUNDARY  ELEMENT  INVESTIGATION  OF 
NATURAL  CONVECTION  PROBLEMS. 

Shinshu  Univ.,  Matsumoto  (Japan).  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-03052 


NEW  FAMILY  OF  SHAPE  FUNCTIONS. 

Mississippi  Univ.,  University.  Dept.  of  Mechanical 

Engineering. 

S.  E.  Adeff. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

117-122,  4  fig,  2  ref. 

Descriptors:  *Mathematical  studies,  'Hydraulics, 
'Estuarine  hydraulics,  'Chesapeake  Bay,  *Shape 
functions,  'Finite  element  method,  Surface  water, 
Flow,  Lagrangian  functions,  Navier-Stokes  equa- 
tions, Mathematical  equations,  Estuaries,  Perform- 
ance evaluation,  Turbulent  flow. 

A  new  family  of  finite-element  shape  functions  is 
presented  that  was  constructed  using  sine  and 
cosine  functions.  These  functions  can  sustain  an 
infinite  order  of  derivatives.  Unlike  the  Lagrangian 
family  of  shape  functions,  which  requires  the  addi- 
tion of  new  nodes  as  the  order  of  derivatives  to  be 
represented  grows,  the  present  family  is  indifferent 
to  this  requirement.  Consequently,  for  the  one- 
dimensional  (1-D)  subset,  it  is  restricted,  for  the 
sake  of  simplicity  and  economy,  to  two  members. 
By  obtaining  products  of  1-D  functions,  the  2-D 
and  3-D  subsets  are  obtained  in  the  same  way  that 
the  corresponding  Lagrangian  functions  are  built. 
Although  second  derivatives  appearing  in  the  vis- 
cosity terms  in  the  Navier-Stokes  equations  can  be 
reduced  to  first  order  derivatives  through  integra- 
tion by  parts,  techniques  such  as  the  Dendy  ver- 
sion of  Petrov-Galerkin  weighting  and  the  Taylor- 
Galerkin  procedure  avoid  the  need  for  computing 
second  derivatives.  A  quadratic  Lagrangian  func- 
tion renders  constant  second  derivatives,  not  al- 
lowing enough  flexibility  to  efficiently  represent 
the  actual  gradients  involved.  The  new  functions 
totally  overcome  deficiencies  of  this  type  and  pos- 
sess greater  generality.  Possible  economic  disad- 
vantages of  lower-order  derivative  cases  are  over- 
come easily  by  tabulating  the  function  values  at 
fixed  local  abscissas.  An  application  to  the  simple 
problem  of  a  depth-integrated  inviscid  fluid  flow  in 
upper  Chesapeake  Bay  is  presented.  The  solution 
obtained  from  this  example  is  indistinguishable 
from  that  resulting  from  using  the  Lagrangian 
family.  Three-dimensional  and  depth-integrated 
turbulent  flow  problems  are  being  solved  current- 
ly. (See  also  W90-03036)  (Author's  abstract) 
W90-03053 


ADAPTIVE  COLLOCATION   FOR   BURGERS' 
EQUATION. 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03054 


ALTERNATIVE  WAYS  OF  TREATING 
DOMAIN  INTEGRALS  IN  BOUNDARY  ELE- 
MENTS. 

Southampton  Univ.  (England).  Computational  Me- 
chanics Inst. 
C.  A.  Brebbia. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
129-138,  3  fig,  15  ref. 

Descriptors:  'Mathematical  studies,  'Fluid  flow, 
'Boundary  element  method,  Mathematical  equa- 
tions, Domain  integrals,  Computation,  Finite  ele- 
ment method,  Dual  reciprocity  method,  Ground- 
water movement,  Stream  discharge,  Soil  water, 
Hydrodynamics. 

Alternative  techniques  are  considered  for  treating 
domain  type  integrals  of  the  type  found  in  many 
boundary  element  problems.  These  integrals  may 
originate  in  body  forces  distributed  through  the 
domain,  nonlinear  effects,  or  initial  conditions  in 
the  case  of  time-dependent  problems.  The  success 
of  the  boundary  element  method  (BEM)  as  a  gen- 
eralized numerical  technique  rests  to  a  large  degree 
on  its  computationally  efficient  treatment  of 
domain  integrals.  The  prevalent  existing  technique 
of  discretizing  the  domain  into  cells  destroys  a 
large  part  of  the  advantage  of  the  BEM  over  finite- 
element  methods  (FEM).  A  new  approach,  the 
dual  reciprocity  method  (DRM),  is  presented  that 
preserves  the  inherent  advantage  of  the  BEM,  that 
is,  working  with  unknowns  and  integrals  on  the 
boundary  only.  The  DRM  provides  a  general  tech- 
nique for  transforming  the  BEM  domain  integrals 
into  boundary  integrals.  The  DRM  approach  is 
extended  here  to  deal  with  distributed  forces 
acting  only  on  part  of  the  domain  and  particularly 
to  the  case  of  triangular  subdomains.  The  choice  of 
functions  for  axisymmetric,  two-dimensional  and 
three-dimensional  applications  also  is  discussed. 
Although  the  DRM  was  developed  originally  for 
elastodynamics,  it  has  been  applied  to  solve  poten- 
tial and  fluid  flow  problems  and  has  a  wide  range 
of  applications  in  water  resources.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03055 


ADVANCES  ON  THE  NUMERICAL  SIMULA- 
TION OF  STEEP  FRONTS. 

Universidad    Nacional    Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Geofisica. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03056 


GUIDELINES  FOR  THE  USE  OF  PRECONDI- 
TIONED CONJUGATE  GRADIENTS  IN  SOLV- 
ING DISCRETIZED  POTENTIAL  FLOW 
PROBLEMS. 

Dienst  Grondwaterverkenning  TNO,  Delft  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03057 


NON  LINEAR  INSTABILITY  IN  LONG  TIME 
CALCULATIONS  OF  A  PARTIAL  DIFFER- 
ENCE  EQUATION. 

Dundee  Univ.  (Scotland).  Dept.  of  Mathematics 

and  Computer  Science. 

A.  R.  Mitchell. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

153-160,  13  ref. 

Descriptors:  'Mathematical  studies,  'Hydrologic 
models,  'Mathematical  equations,  'Nonlinear  in- 
stability, Mathematical  equations,  Differential 
equations,  Mathematical  models,  Numerical  analy- 
sis, Comparison  studies. 

The  stability  of  long  time  (t  to  infinity)  calculations 
of  nonlinear  partial  difference  equations  is  exam- 
ined. The  model  chosen  is  a  discretisection  in  space 
and  time  of  the  Korteweg  de  Vries  equation.  The 
standard  linearized  von  Neumann  stability  analysis, 
although  necessary,  is  not  sufficient,  because  it 
ignores  the  quadratic  nature  of  the  nonlinearity  in 
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the  problem.  Nonlinear  stability  is  analyzed  by 
perturbing  a  constant  solution  with  a  period  3 
Fourier  mode.  This  leads  to  a  nonlinear  system  of 
ordinary  differential  equations,  the  stability  of 
which  is  examined  by  phase  plane  analysis.  The 
results  obtained  contrast  strongly  with  those  ob- 
tained from  the  linear  analysis.  A  numerical  illus- 
tration shows  how  a  single  Fourier  mode  initial 
condition,  through  side  band  growth,  eventually 
causes  blow-up  in  a  long-duration  calculation.  (See 
also  W90-03036)  (Author's  abstract) 
W90-03058 


NUMERICAL  TREATMENT  OF  PARTIAL  DIF- 
FERENTIAL EQUATIONS  BY  THE  PARAL- 
LEL APPLICATION  OF  A  HYBRID  OF  THE 
RITZ-,  GALERKIN-PRODUCT  INTEGRAL 
METHODS. 

Wisconsin  Univ. -Green  Bay.  Dept.  of  Mathemat- 
ics. 

N.  L.  Petrakopoulos. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
161-166,  9  ref. 

Descriptors:  *Mathematical  studies,  'Mathematical 
equations,  'Hydraulic  models,  *Volterra-Petra, 
♦Galerkin  Method,  Navier-Stokes  equations, 
Waves,  Algorithms,  Errors,  Product  integrals, 
Linear  systems,  Differential  equations. 

Recently  the  utility  of  the  transcendental  functions 
of  matrices,  and  the  multiplicative  integral  meth- 
ods (Volterra-Petra)  has  been  demonstrated  for  the 
simulation  of  systems  modeled  by  ordinary  differ- 
ential equations  and  by  the  semi-discrete  Navier- 
Stokes  equations,  which  are  derived  from  the  exact 
Navier-Stokes  equations  using  Galerkin  methods. 
It  has  been  demonstrated  that  the  Volterra-Petra 
method  is  direct  and  simple  to  use  from  the  point 
of  view  of  the  simulationist,  notwithstanding  the 
complexity  of  the  key  theoretical  results  that  form 
the  basis  of  the  method.  Here  the  utility  is  demon- 
strated of  the  Volterra-Petra  method  in  the  simula- 
tion of  systems  modelled  by  partial  differential 
equations  that  are  Staeckel-separable.  LaPlace's 
equation,  Poisson's  equation,  the  diffusion  equa- 
tion, the  wave  equation,  the  damped  wave  equa- 
tion, and  the  transmission  line  equation  are  exam- 
ples of  Staeckel-separable  partial  differential  equa- 
tions. The  product  integral  algorithm  is  discussed. 
The  product  integral,  an  analogue  to  the  sum  inte- 
gral for  the  ordinary  integral,  has  as  its  limit  the 
multiplicative  integral  of  Volterra.  The  multiplica- 
tive integral  algorithm  has  been  tested  on  specific 
linear  systems  whose  coefficients  exhibited  consid- 
erable variation.  The  numerical  results  obtained 
exhibited  relative  errors  on  the  order  of  0.000001 
percent.  (See  also  W90-03036)  (Rochester-PTT) 
W90-03059 


FRACTIONAL  STEPS  AND  PROCESS  SPLIT- 
TING METHODS  FOR  INDUSTRIAL  CODES. 

CEFRHYG,  Grenoble  (France). 

J.  M.  Usseglio-Polatera,  and  M.  K.  Chenin- 

Mordojovich. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

167-172,  17  ref. 

Descriptors:  'Mathematical  studies,  'Computer 
programs,  'Process  control,  'Hydraulics,  'Mathe- 
matical equations,  Numerical  analysis,  Perform- 
ance evaluation,  Differential  equations,  Process- 
splitting,  Waves,  Momentum,  Physics,  Boundary 
conditions. 

The  method  of  fractional  steps  introduced  by  N. 
N.  Yanenko  is  a  remarkable  and  cost-efficient  tech- 
nique for  computational  mechanics.  Among  the 
various  fractional  step  methods,  process-splitting  is 
particularly  attractive  for  the  two-dimensional  (2- 
D)  and  three-dimensional  (3-D)  simulations  in 
water  resources.  These  methods  were  applied  to 
various  2-D  and  3-D  industrial  codes  in  the  field  of 
computational  hydraulics.  An  attempt  is  made  to 
define  the  state  of  the  art  and  to  establish  the 
formal  limitation  of  the  method  for  2-D  shallow 
water  applications.  The  differences  in  the  numeri- 


cal nature  of  the  basic  physical  processes  involved 
in  the  governing  equations  also  influence  boundary 
conditions  requirements.  Upstream  conditions  pre- 
dominate for  advection,  leading  to  a  polarization  in 
the  flow  directions.  Whatever  the  wave  celerity, 
wave  propagation  or  momentum  diffusion  do  not 
create  such  a  space  polarization.  Since  the  neces- 
sary boundary  conditions  are  not  the  same,  the 
process-splitting  technique,  which  requires  specific 
boundary  conditions  for  each  time  step,  should  be 
advantageous.  Conversely,  since  only  the  condi- 
tions corresponding  to  the  complete  differential 
equations  are  known,  the  treatment  of  boundary 
conditions  is  a  major  drawback  to  process-splitting 
as  it  is  to  every  major  fractional  step  technique. 
Despite  unconditional  stability,  the  maximum  al- 
lowable time-step  is  constrained  by  the  treatment 
of  intermediate-level  boundary  conditions.  Due  to 
the  lack  of  information,  trade-offs  are  necessary 
and  evaluation  of  the  induced  error  is  difficult 
(See  also  W90-03036)  (Rochester-PTT) 
W90-03060 


CONSTRUCTION  OF  N-TH  ORDER  FUNC- 
TIONS FOR  COMPLETE  INTERPOLATION. 

Mississippi  Univ.,  University.  School  of  Engineer- 
ing. 

S.  Y.  Wang,  K.  K.  Hu,  P.  G.  Kramer,  and  S.  E. 
Swartz. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
173-180,  5  fig,  5  ref.  US  Army  Engineer  Water- 
ways Experiment  Station  Contract  DACW  39-87- 
K0088,  Mississippi  Water  Resources  Research  In- 
stitute Grant  G 1234-06,  NSF  Grant  MSM- 
8513982. 

Descriptors:  'Mathematical  studies,  'Mathematical 
studies,  'Shape  functions,  'Finite  element  method, 
'Interpolation,  'Hydraulics,  Mathematical  equa- 
tions, Spatial  distribution,  Integration,  Algebraic 
equations. 

A  general  methodology  for  constructing  n-th  order 
shape  functions  over  two-dimensional  (2-D)  and 
(3-D)  elements  is  presented.  These  shape  functions 
are  capable  of  accurately  representing  the  physical 
phenomena  modeled  by  the  finite-element  analysis. 
The  development  of  this  methodology  and  its  ap- 
plication are  given.  The  procedure  is  to  construct 
complete  elements  of  n-th  order  by  modifying  the 
interpolation  functions  of  Taylor-Hermitian  family 
in  1-,  2-,  and  3-D  space.  The  methodology  can  be 
applied  to  elements  enclosed  by  polygonal  areas. 
The  interpolated  results  from  complete  elements 
should  be  smoother  than  those  of  incomplete  Her- 
mitian  interpolation.  The  shape  functions  derived 
are  in  terms  of  the  spatial  coordinates  without 
having  to  transform  the  element  into  some  normal- 
ized spaces.  This  allows  direct  calculations  of  par- 
tial derivatives  without  the  complication  of  the 
Jacobian  matrices.  It  allows  the  numerical  integra- 
tion over  the  domain  to  be  computed  more  effi- 
ciently. If  collocation  methods  are  used  in  the 
finite-element  analysis,  the  use  of  this  direct  inter- 
polation will  be  one  of  the  most  convenient  ways 
to  establish  the  algebraic  equations.  (See  also  W90- 
03036)  (Rochester-PTT) 
W90-03061 


THREE-DIMENSIONAL  ADAPTIVE  EULER- 
IAN-LAGRANGIAN  FINITE  ELEMENT 
METHOD  FOR  ADVECTION-DISPERSION. 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03062 


COMPUTER  MODELING  OF  GROUNDWAT- 
ER FLOW  THROUGH  POROUS  MEDIA 
USING  A  MONTE-CARLO  SIMULATION 
TECHNIQUE. 

TGG  Environmental,  Inc.,  Needham,  MA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03063 


DISPERSION  OF  CONTAMINANTS  IN  SATU- 
RATED POROUS  MEDIA:  VALIDATION  OF  A 
FINITE-ELEMENT  MODEL. 


Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-03064 


MODELING  WATER  AND  CONTAMINANT 
TRANSPORT  IN  UNCONFINED  AQUIFERS. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland.  Environmental  Science 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03065 

ACCURATE  FINE-GRID  SIMULATIONS  TO 
DERIVE  COARSE-GRID  MODELS  OF  FINE- 
SCALE  HETEROGENEITIES  IN  POROUS 
MEDIA. 

Colorado  Univ.  at  Denver.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03066 


NUMERICAL  EXPERIMENT  WITH  EULER- 
LAGRANGE  METHOD  FOR  A  PAIR  OF  RE- 
CHARGE-PUMPING  WELLS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Bio-Medical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03067 


USE  OF  PARTICLE  TRACKING  METHODS 
FOR  SOLUTE  TRANSPORT  IN  POROUS 
MEDIA. 

Lawrence  Livermore  National  Lab.,  CA.  Earth 

Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03068 


SOLUTE    TRANSPORT:    EQUHJBRIUM    VS 
NON-EQUILIBRIUM  MODELS. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 

For  primary  bibliographic  entry  see   Field   2G. 
W90-03073 


CONFRONTATIONS  BETWEEN  COMPUTER 
SIMULATIONS  AND  LABORATORY  WORK 
TO  UNDERSTAND  MECHANISMS  CONTROL- 
LING TRANSPORT  OF  MERCURY. 

Strasbourg- 1  Univ.  (France).  Inst,  de  Mechanique 

des  Fluides. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03074 


QUICK  ALGORITHM  FOR  THE  DEAD-END 
PORE  CONCEPT  FOR  MODELING  LARGE- 
SCALE  PROPAGATION  PROCESSES  IN 
GROUNDWATER. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-03075 


MULTICOMPONENT  SOLUTE  TRANSPORT 
WITH  MOVING  PRECIPITATION/DISSOLU- 
TION BOUNDARIES. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03077 


ADVANTAGE  OF  HIGH-ORDER  BASIS  FUNC- 
TIONS FOR  MODELING  MULTICOMPON- 
ENT SORPTION  KINETICS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary   bibliographic   entry  see   Field   5D. 
W90-03078 


FINITE  ELEMENT  MODEL  OF  FREE  CON- 
VECTION IN  GEOLOGICAL  POROUS  STRUC- 
TURES. 

LEPT-ENSAM,  Esplanade  des  Arts  et  Metiers, 
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33405  Jalence,  France. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-O3079 


RADIATIVE  HEAT  TRANSFER  TO  FLOW  IN 
POROUS  PIPE  WITH  CHEMICAL  REACTION 
AND  LINEAR  AXIAL  TEMPERATURE  VARIA- 
TION. 

International  Centre  for  Theoretical  Physics,  Tri- 
este (Italy). 

For  primary  bibliographic  entry  see  Field  8B. 
W9O-O3080 


VALEDATION  OF  FINITE  ELEMENT  SIMU- 
LATION OF  THE  HYDROTHERMAL  BEHAV- 
IOR OF  AN  ARTIFICIAL  AQUTFER  AGAINST 
FIELD  PERFORMANCE. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03082 


NUMERICAL  MODELING  OF  HOT  WATER 
STORAGE  IN  AQUIFER  BY  FINITE  ELE- 
MENT METHOD. 

Ecole    Nationale    Superieure   d'Arts   et   Metiers, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03083 


MODELLING       THE       REGIONAL       HEAT 
BUDGET  IN  AQUIFERS. 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-03084 


THERMAL  ENERGY  STORAGE  MODEL  FOR 
A  CONFINED  AQUIFER. 

Nanjing  Univ.  (China).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W9O-O3085 


NUMERICAL  ANALYSIS  OF  TRANSIENTS  IN 
COMPLEX  HTDROPOWER  SCHEME. 

Eletrosul,  Florianopolis  (Brazil). 

For  primary  bibliographic  entry  see  Field  8B. 

W9O-O3086 


SOME  ASPECTS  OF  KALMAN  FILTERING 
APPLICATION  IN  HYDROLOGIC  TIME 
SERIES  PROCESSING. 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  2E. 

W9O-O3087 


ADJOINT-STATE  AND  SENSITIVITY  COEFFI- 
CDZNT  CALCULATION  IN  MUL1TLAYER  AQ- 
UD7ER  SYSTEM. 

Westinghouse  Hanford  Co.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03091 


NUMERICAL  ASPECTS  OF  SIMULATION 
AND  OPTIMIZATION  MODELS  FOR  A  COM- 
PLEX WATER  RESOURCES  SYSTEM  CON- 
TROL. 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-03093 


OPTIMAL  OPERATION  OF  A  RESERVOIR 
SYSTEM  WITH  NETWORK  FLOW  ALGO- 
RITHM 

Universidade  Estadual  de  Campinas  (Brazil).  Dept. 

de  Engenharia  de  Sistemas. 

For  primary  bibliographic  entry  see  Field  4B. 

W9O-O3094 


OPTIMIZATION    OF    WATER    QUALITY    IN 
RIVER  BASIN. 

Bulgarian   Academy  of  Sciences,   Sofia.   Inst,   of 

Water  Problems. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-O3O95 


COUPLING  OF  UNSTEADY  AND  NONLIN- 
EAR GROUNDWATER  FLOW  COMPUTA- 
TIONS AND  OPTIMIZATION  METHODS. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03096 


RELJABHJTY  CONSTRAINED  MARKOV  DE- 
CISION PROGRAMMING  AND  ITS  PRACTI- 
CAL APPLICATION  TO  THE  OPTIMIZATION 
OF  MULTIPURPOSE  RESERVOIR  REGULA- 
TION. 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Hydrau- 
lic Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-03097 


OPTIMAL  MULTIOBJECnVE  OPERATION- 
AL PLANNING  OF  A  WATER  RESOURCES 
SYSTEM. 

Universidade  Estadual  de  Campinas  (Brazil).  Dept. 

de  Engenharia  de  Sistemas. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-03098 


FLEXD3LE  POLYHEDRON  METHOD  WITH 
MONOTONICITY  ANALYSIS. 

Zhejiang  Univ.,  Hangzhou  (China).  Dept.  of  Civil 
Engineering. 

S.  Y.  Wang,  and  Z.  L.  Chen. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologie Processes.  Elsevier,  New  York.  1988.  p 
431-436,  3  fig,  1  tab,  2  ref. 

Descriptors:  *Model  studies,  *Reservoir  design, 
•Water  resources  development,  'Optimization, 
♦Mathematical  models,  'Polyhedron  method,  'Al- 
gorithms, Monotonicity  analysis,  Irrigation,  Man- 
agement planning,  Design  criteria,  Dam  founda- 
tions, Comparison  studies,  Complex  method,  Math- 
ematical models,  Hydraulic  engineering. 

Direct  search  methods  are  widely  used  in  for  deal- 
ing with  objective  functions  and  constraints  in 
engineering  optimization,  because  these  items  are 
not  always  dtfferentiable.  The  chief  drawback  of 
direct  search  methods  is  the  slowness  with  which 
they  converge.  An  algorithm  is  presented  here  that 
consists  of  the  following  parts:  (1)  pretreatment  of 
a  given  problem  through  global  monotonicity  anal- 
ysis to  form  a  mathematical  model  that  is  equiva- 
lent to  the  problem  by  greatly  simplified;  (2) 
random  generation  of  an  initial  polyhedron  in  the 
feasible  region;  (3)  calculation  of  a  weighted  cen- 
troid  and  obtaining  of  a  descent  direction;  (4  esti- 
mation of  step-length  for  a  new  better  point 
(vertex)  using  local  monotonicity  analysis  around 
the  centroid  and  reconstruction  of  a  new  polyhe- 
dron; and  (5)  using  the  gradient  projection  direc- 
tion to  further  improve  convergence  of  the  algo- 
rithm at  the  final  search  stage.  Steps  3-5  are  em- 
phasized in  the  present  paper  and  the  use  of  the 
method  with  two  examples  is  described:  (1)  optimi- 
zation of  irrigation  project  planning  and  (2)  opti- 
mum design  of  a  concrete  dam  with  broad  joints. 
For  the  first  problem,  the  number  of  iterations, 
objective  function,  and  constraint  evaluation  were 
137,  289,  and  296,  respectively,  versus  254,  2351, 
and  716  for  the  original  complex  method.  For  the 
second  problem,  the  number  of  objective  and  con- 
straint evaluation  was  about  490  and  608,  respec- 
tively, versus  737  and  1202  for  the  complex 
method.  (See  also  W90-03036)  (Rochester-PTT) 
W90-03099 


SOFTWARE  PACKAGE  FOR  THE  COMPUTER 
AIDED  DESIGN  OF  SEWER  SYSTEMS. 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 


For   primary   bibliographic   entry   see   Field    5D. 
W90-03100 


INTERACTIVE  DESIGN  OF  IRREGULAR  TRI- 
ANGULAR GRIDS. 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

For  primary  bibliographic  entry  see  Field  2L. 
W90-03101 


FLOSA  -  3FE:  VELOCITY  ORIENTED  THREE- 
DIMENSIONAL  FINITE  ELEMENT  SIMULA- 
TOR OF  GROUNDWATER  FLOW. 

Politechnika  Warszawska  (Poland). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03102 


RELIABLE   SYSTEM   SOFTWARE   FOR   THE 
MICRO-PROCESSOR  BASED  HYDROMETER- 
OLOGICAL    NETWORK    FOR    REAL    TIME 
STREAM  FLOW  AND  FLOOD  FORECASTING 
IN  NARMADA  BASIN  IN  INDIA. 
Narmada  Control  Authority,  Bhopal  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-03103 


HYBRID  SIMULATION  FOR  KARST  WATER 
SYSTEMS-EXEMPLIFIED  BY  BEISHAN 
KARST  WATER  SYSTEMS. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03117 


THRESHOLD  AUTOREGRESSIVE  MODEL 
APPLIED  TO  PREDICTION  OF  KARST 
SPRING  FLOW. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03118 


DISCRETE  STATE  COMPARTMENT  MODEL 
AND  ITS  APPLICATION  TO  FLOW 
THROUGH  KARSTIC  AQUIFERS. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03U9 


FISSURE-KARST  WATER  RESOURCE  EVAL- 
UATION IN  A  WELL  FIELD  NEAR  XUZHOU. 

Nanjing  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03121 


ANALYSIS  AND  COMPARISON  OF  SOME 
VALUES  OF  TRANSMISSIVTFY,  PERMEABIL- 
ITY AND  STORAGE  FROM  THE  EUGANEAN 
THERMAL  BASIN. 

Padua  Univ.  (Italy).  Inst,  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03123 


AUTOMATIC  TREATMENT  OF  PHOTO- 
LINES. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
of  Geodynamic. 

R.  Ramon-Lluch,  and  L.  M.  Martinez-Torres. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  759-761. 

Descriptors:  'Computer  programs,  'Photolines, 
'Karst,  Fracture  permeability,  'Geohydrology, 
Karst  hydrology,  Geologic  fractures. 

In  order  to  make  photolines  analysis  easier  in 
karsts,  a  program  was  formulated  in  BASIC,  the 
main  aim  of  which  is:  to  calculate  automatically 
the  direction  and  length  of  photolines,  assigning 
them  to  classes  or  families;  and  to  determine  the 
grade  of  fracture  density  relative  to  the  number  of 
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line  intersections  per  unit  of  area,  and  state  this 
process  by  printed  and  graphic  means.  Data  may 
be  entered  by  using  a  light  pen  on  a  graphic 
display.  Direction  and  length  of  the  line  and  its  x 
and  y  coordinates  are  calculated  automatically. 
The  data  can  be  printed  out  as  rosette  diagrams, 
line  drawings,  or  printer  data.  (See  also  W90- 
03104)  (Lantz-PTT) 
W90-03130 


INVENTORY  OF  SINKHOLES  AND  RELATED 
KARST  FEATURES  IN  THE  COMMON- 
WEALTH OF  PENNSYLVANIA,  USA. 

Pennsylvania  Dept.  of  Environmental  Resources, 

Harrisburg.  Bureau  of  Topographic  and  Geologic 

Survey. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03181 


EVALUATION  AND  PREDICTION  OF  KARST 
COLLAPSE--AS  EXEMPLIFIED  BY  THE  DA- 
GUANGSHAN  IRON  MINE. 

Institute  of  Karst  Geology,  Guilin  (China). 
S.  Xiang,  J.  Chen,  and  Y.  Qin. 
IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1169-1177,  8 
fig,  1 1  tab,  4  ref. 

Descriptors:  *Data  interpretation,  *Subsidence, 
•China,  *Karst  hydrology,  *Mine  drainage,  *Geo- 
hydrology,  Statistical  analysis,  Multivariate  analy- 
sis, Quantitative  analysis,  Karst. 

Karst  collapse  is  a  major  geological  hazard,  repre- 
senting a  serious  environmental  geological  problem 
in  karst  regions  of  China.  Methods  of  quantitative 
evaluation  and  prediction  of  karst  collapse  have 
been  studied  only  in  recent  years.  This  paper  dis- 
cusses the  application  of  correlation  analysis  with 
single  factor  karst  collapse,  in  combination  with 
multivariate  statistical  methods  based  on  geological 
qualitative  analysis,  to  evaluate  and  predict  karst 
collapse.  The  Daguangshan  Iron  Mine  is  used  as  an 
example.  (See  also  W90-03104)  (Author's  abstract) 
W90-03182 


SOME  EXPERIENCES  IN  COMPILING  HY- 
DROGEOLOGICAL  MAPS  OF  KARSTIC  TER- 
RAINS IN  CHINA. 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing (China).  Advisory  Committee  on  Geology  Sci- 
ence and  Technology. 
M.  Chen. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.   176,  (1988).  p  1221-1228. 

Descriptors:  *Mapping,  *Aquifer  systems,  *Maps, 
•China,  *Karst  hydrology,  *Geohydrology,  Karst, 
Hydrologic  data  collections,  Groundwater  storage, 
Classification. 

Karst  water,  known  as  fissure-cavity  water  in  car- 
bonate formations,  is  well-developed  in  China.  It  is 
grouped  separately  as  one  of  the  basic  types  of 
aquifer  system  in  regional  geohydrological  map- 
ping. According  to  the  different  conditions  where 
karst  aquifers  occur,  it  is  classified  into  three  types: 
(1)  exposed,  (2)  covered,  and  (3)  buried.  Karst 
aquifers  can  also  be  divided  into  several  sub-types 
based  on  their  different  lithological  characteristics. 
In  designing  a  map  legend,  karst  water  is  assigned 
two  or  three  basic  colors,  with  different  shades  of 
color  used  to  distinguish  the  degree  of  water  stor- 
age capacity.  The  covered  type  and  the  buried 
type  are  expressed  on  a  geohydrological  map  by 
the  so-called  'dualistic  method'  to  show  the  rela- 
tionship between  the  karst  aquifers  and  the  overly- 
ing strata.  In  addition,  recharge  or  discharge  sys- 
tems and  other  geohydrological  features  are  also 
considered  when  compiling  maps.  (See  also  W90- 
03104)  (Author's  abstract) 
W90-O3188 


HYDROGEOLOGICAL  MAPPING  AND  THE 
USE  OF  REMOTE  SENSING  TECHNIQUE  IN 
THE  KARST  AREAS  OF  BOHEMIAN  MASSIF. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

Z.  Hrkal. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1229-1231,  1 
fig- 
Descriptors:  *Geohydrology,  'Maps,  •Czechoslo- 
vakia, *Karst  hydrology,  'Groundwater  budget, 
•Remote  sensing,  'Mapping,  Data  interpretation, 
Aerial  photography,  Groundwater  storage. 

Geohydrological  mapping  on  a  l:50,000-scale  has 
been  carried  out  in  the  Bohemian  Massif  in 
Czechoslovakia  within  the  framework  of  environ- 
mental map  sets.  The  main  purpose  of  these  maps 
is  to  show  geohydrological  characteristics  from 
both  a  quantitative  and  qualitative  point  of  view,  a 
Investigations  have  focused  on  establishing  the  re- 
lationship between  aerial  photography  lineaments 
and  the  yield  of  boreholes.  More  than  76  maps 
have  been  finished,  covering  half  the  territory  of 
the  Bohemian  Massif.  Results  of  statistical  analysis 
shown  on  the  maps  are  used  to  assess  water  re- 
sources. (See  also  W90-03104)  (Author's  abstract) 
W90-03189 


PROPOSAL  OF  A  FORM  FOR  THE  RECORD- 
ING OF  THE  MAIN  KARST  SPRINGS. 

Padua  Univ.  (Italy).  Dept.  of  Geography. 

U.  Sauro. 

IN:  Karst  Hydrogeology  and  Karst  Environment 

Protection.   Volume  2.   Proceedings  of  the  21st 

Congress  of  the  International  Association  of  Hy- 

drogeologists,  Guilin,  China,  October  10-15,  1988. 

IAHS  Publication  No.   176,  (1988).  p  1237-1241. 

Descriptors:  *Data  acquisition,  *Data  interpreta- 
tion, *Karst  hydrology,  *Springs,  'Hydrologic 
data  collections,  Karst,  Groundwater  budget. 

An  outline  of  a  form  which  could  be  used  to 
record  the  main  karst  springs  of  different  countries 
is  presented.  The  aim  of  the  form  is  to  collect,  in  a 
systematic  way,  data  on  the  main  karst  springs  of 
the  World,  considering  them  from  both  the  hydro- 
logical  and  geomorphological  point  of  view,  with 
respect  to  the  impact  of  man.  The  form  gives  an 
opportunity  for  the  proposal  of  an  organic  project 
of  recording  karst  sources  to  acquire  knowledge 
which  can  be  used  to  compare  the  hydrology  of 
the  main  karst  areas.  Such  knowledge  is  also  useful 
to  administrators,  who  can  then  better  manage 
karst  water  resources  and  their  surroundings.  (See 
also  W90-03104)  (Lantz-PTT) 
W90-03191 


ANALYSIS  OF  TRENDS  IN  THE  HYDROGEO- 
LOGIC  CARTOGRAPHY  OF  KARSTIC  TER- 
RAINS. 

Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 
A.  Sarin. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1242-1249,  17 
ref. 

Descriptors:  'Mapping,  'Maps,  *Geohydrology, 
•Karst  hydrology,  Hydrologic  data  collections, 
Data  interpretation,  Groundwater  budget,  Karst. 

Among  the  numerous  types  of  geohydrologic  maps 
that  have  been  made  to  date,  five  stand  out  for 
either  their  initial  or  valuable  presentation  of  geo- 
hydrologic features  of  karstic  terrains,  and/or  their 
importance  in  global  geohydrologic  cartography. 
They  are:  maps  of  France,  the  international  map  of 
Europe,  the  map  of  the  Nord-Montpellier  karstic 
region,  the  map  of  Venezuela,  and  the  map  of 
Croatia.  The  author,  who  has  during  the  last  two 
decades  devoted  a  great  part  of  his  professional 
work  to  geohydrologic  cartography,  expresses  his 
reflections  and  recommendations  on  this  topic.  He 


strongly  recommends  the  following  when  con- 
structing a  geohydrologic  map  of  areas  containing 
a  karstic  terrain:  fl)  a  '.pecial  color  for  karstic 
terrain;  (2)  the  use  of  a  number  of  symbols  for 
different  types  of  individual  karst  phenomena,  and 
(3)  the  inclusion  of  special  data  in  accompanying 
marginal  small-scale  maps,  such  as  depth  to 
groundwater.  (See  also  W90-03104)  rLantz-PTT) 
W90-O3192 


SURFACE  AND  SUBSURFACE  MAPPING  IN 
HYDROGEOLOGY. 

M.  Erdeiyi,  and  J.  Galfi. 

John  Wiley  and  Sons,  New  York,  NY.  1988.  384p. 

Descriptors:  •Geologic  mapping,  •Subsurface 
mapping,  •Geohydrology,  'Mapping,  Metamor- 
phic  rocks,  Remote  sensing,  Geophysics,  Geother- 
mal  studies,  Water  chemistry,  Geologic  forma- 
tions. 

An  enormous  variety  of  geohydrological  forma- 
tions ocur  in  nature,  creating  a  great  diversity  of 
mapping  prpoblems.  In  spite  of  this  situation,  some 
structures  of  geohydrological  formations  are  more 
or  less  common  throughout  the  world,  and  can  be 
selected  and  mapped  by  well-defined  geohydrolo- 
gical mapping  methods.  This  book  was  written  to 
cover  all  aspects  of  surface  and  subsurface  geohy- 
drological engineering  and  environmental  protec- 
tion mapping,  applying  methods  of  remote  sensing 
(including  photogeology),  geophysics  (surface  and 
borehole),  geothermics  and  water  chemistry.  Map- 
ping methods  are  discussed  in  separate  chapters. 
Each  chapter  deals  with  a  well-defined  geological 
structure  (environment),  including:  quality  of 
groundwater;  crystalline  and  metamorphic  rocks; 
volcanic  rock  areas;  sedimentary  areas;  carbonate 
rock  terrains;  river  valleys;  and  sedimentary  low- 
lands. (Lantz-PTT) 
W90-03199 


RAINFALL-RUNOFF  TRANSFER   FUNCTION 
BY  ARMA  MODELING. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-03223 


STEP-DRAWDOWN  DATA  ANALYSIS. 

National  Chiao  Tung  Univ.,  Hsinchu  (Taiwan). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03226 


LABORATORY  MODELS  FOR  ASSESSING 
THE  FATE  OF  GROUNDWATER  CONTAMI- 
NANTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-03244 


CONSTRAINED  MEDIAN  STATISTICAL 
ROUTING  METHOD  AND  THE  PECOS  RIVER 
CASE. 

Texas  Univ.  at  Austin.  Center  for  Cybernetic  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  6D. 
W90-03321 


INTERFACIAL     MIXING     IN     STRATIFTED 
CHANNEL  FLOWS. 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-03331 


NUMERICAL  ESTIMATION  OF  AQUIFER  PA- 
RAMETERS USING  TWO  OBSERVATIONAL 
WELLS. 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 

of  Geology. 

O.  Ajayi,  and  T.  O.  Obilade. 

Journal      of     Hydraulic      Engineering     (ASCE) 
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JHEND8,  Vol.  115,  No.  7,  p  982-988,  July  1989.  7 
ref. 

Descriptors:  'Aquifer  characteristics,  *Well  capac- 
ity, 'Pumping  tests,  'Groundwater  movement, 
Transmissivity,  Drawdown,  Data  processing, 
Computer  programs,  Finite  difference  methods, 
Estimating  equations,  Well  data. 

Estimation  of  the  aquifer  parameters  transmissi- 
vity, T,  and  storativity,  S,  has  been  based  histori- 
cally on  grapho-analytical  techniques  of  artful 
curve  matching  and  curve-fitting.  Attempts  have 
also  been  made  to  eliminate  the  visual  judgment 
involved  in  grapho-analytical  techniques  for  better 
accuracy.  However,  these  methods  still  require 
considerable  judgment  on  the  part  of  the  analyst  in 
the  selection  of  lines  of  best  fit  or  consultation  and 
interpolation  of  tabulated  values  of  well  functions. 
A  numerical  scheme  for  obtaining  estimates  of  T 
and  S  directly  from  pumping  test  data  without  the 
need  for  curve  matching,  curve  fitting  or  reference 
to  tables  is  presented  following  a  procedure  of  Rai, 
T  and  S  derived  from  drawdown  data  at  a  given 
time  from  two  observational  wells  located  at  given 
radial  distances  from  the  axis  of  the  pumped  well. 
A  finite  difference  scheme  was  used  to  find  a 
numerical  solution  directly  from  the  pumping  test 
data;  a  formula  for  a  derived  well  function  was 
iterated  to  eliminate  the  need  to  refer  to  well 
function  tables,  and  the  determination  of  T  and  S 
directly  from  pumping  test  data  was  fully  automat- 
ed. This  method  is  applicable  to  both  late  time  and 
early  time  data,  and  the  scheme  is  amenable  to 
real-time  determination  of  T  and  S  directly  on-site 
using  portable  computers.  (Ence-PTT) 
W90-03338 


SOFTWARE  FOR  INTEGRATED  DAM  MONI- 
TORING SYSTEMS. 

Coyne  et  Bellier,  Paris  (France).  Dams  and  Hy- 
draulics Dept. 

For  primary  bibliographic   entry   see   Field   8G. 
W90-03387 


ESTIMATING  PROBABILITIES  OF  EXTREME 
RAINFALLS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-03399 


RISK  ESTIMATION  IN  PARTIAL  DURATION 
SERIES. 

Technical  Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-03420 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRING  1989. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

D.  L.  Barbie,  L.  S.  Coplin,  and  C.  W.  Bonnet. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-237,  1989.  2  fig,  1  ref. 

Descriptors:  'Potentiometric  level,  'Coastal 
aquifers,  'Texas,  'Water  level,  'Groundwater 
data,  Subsidence,  Maps. 

This  report  shows  the  altitudes  of  water  levels  in 
the  Chicot  and  Evangeline  aquifers  in  the  Houston 
metropolitan  area,  Texas.  Of  the  425  wells  meas- 
ured, 307  were  used  to  construct  the  maps  of 
potentiometric  surface.  The  Chicot  and  Evangeline 
aquifers  are  composed  of  several  sand  layers,  each 
with  a  separate  potentiometric  surface.  These 
maps,  however,  show  a  single  potentiometric  sur- 
face which  represents  the  collective  water  levels 
for  the  sand  layers  comprising  each  aquifer. 
(USGS) 
W90-03539 


WARDS  AQUIFER,  GEORGETOWN  AREA, 
TEXAS,  WATER  YEAR  1988. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

L.  F.  Land,  and  M.  E.  Dorsey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-226,  1989.  1  sheet,  5  fig,  2  tab, 
3  ref. 

Descriptors:  'Groundwater  level,  'Groundwater 
data,  'Texas,  'San  Gabriel  River,  'Edwards  aqui- 
fer, 'Water  resources  data,  Streamflow,  Data  col- 
lections, Maps. 

The  Geological  Survey's  water  resource  monitor- 
ing program  in  the  Georgetown  area,  Texas  for 
water  year  1988  consisted  of  a  network  of  about  65 
observation  wells  measured  in  the  winter  and 
summer,  and  a  network  of  10  streamflow-momtor- 
ing  sites  where  flow  was  measured  either  contin- 
ually or  in  the  winter  and  summer.  Data  measure- 
ments included  flow  or  water  levels,  specific  con- 
ductance, temperature,  and  pH.  These  data  show 
that  the  streamflow  was  substantially  less  in  water 
year  1988  than  in  the  previous  2  years.  Regional 
changes  in  groundwater  levels  between  the  winters 
of  1987  and  1988  show  slight  declines  (2  to  6  ft)  in 
the  northeast  part  of  the  study  area  while  moderate 
declines  (6  to  10  ft)  were  common  in  the  southeast 
part.  The  most  severe  declines  (greater  than  10  ft) 
occurred  in  the  corridor  between  Round  Rock  and 
Georgetown.  A  pattern  of  greater  declines  (moder- 
ate to  severe)  than  in  the  surrounding  area  oc- 
curred north  of  Georgetown.  (USGS) 
W90-03541 


GROUND-WATER  CONDITIONS  IN  UTAH, 
SPRING  OF  1989. 

Geological   Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
C.  B.  Burden. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-240,  1989.  83p,  43  fig,  3  tab,  3 
ref. 

Descriptors:  'Groundwater  data,  'Water  resources 
data,   'Utah,  Data  collections,  Hydrologic  data. 

This  report  contains  information  on  well  construc- 
tion, groundwater  withdrawals  from  wells,  water 
level  changes,  and  related  changes  in  precipitation 
and  streamflow  in  Utah.  Supplementary  data  such 
as  graphs  showing  chemical  quality  of  water  and 
maps  showing  water  level  contours  are  included  in 
reports  of  this  series  only  for  those  years  or  areas 
for  which  applicable  data  are  available  and  are 
important  to  a  discussion  of  changing  groundwater 
conditions.  The  report  includes  individual  discus- 
sions of  selected  major  areas  of  groundwater  de- 
velopment in  the  State  for  the  period  from  the 
spring  of  1988  to  the  spring  of  1989.  Much  of  the 
data  used  in  the  report  were  collected  by  the 
Geological  Survey  in  cooperation  with  the  Divi- 
sion of  Water  Rights,  Utah  Department  of  Natural 
Resources.  (USGS) 
W90-03543 


SUMMARY    OF    HYDROLOGIC    DATA    FOR 
THE  SAN  GABRIEL  RTVER  BASIN  AND  ED- 


BIANNUAL  WATER-RESOURCES  REvTEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO,  1986  AND  1987. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

R.  G.  Myers,  and  S.  C.  Sharp. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-49,  June  1988.  36p,  11  fie,  9 
tab,  10  ref. 

Descriptors:  'Water  resources  data,  'Groundwater 
data,  'Hydrologic  data,  'White  Sands  Missile 
Range,  'New  Mexico,  Groundwater,  Water  qual- 
ity. 

Hydrologic  data  were  collected  at  White  Sands 
Missile  Range,  New  Mexico  in  1986  and  1987.  The 
total  groundwater  withdrawal  in  1986  was 
565,462,500  gal  and  in  1987  it  was  620,492,000  gal. 
The  total  groundwater  withdrawal  was 
110,971,300  gal   less   in    1986   than   in    1985,   but 


Structures — Group  8A 

55,029,500  gal  more  in  1987  than  in  1986.  Water 
samples  from  five  Post  Headquarters  water  supply 
wells  were  collected  for  chemical  analysis  in  1986. 
In  1987,  water  samples  were  collected  from  four 
test  wells  in  the  Post  Headquarters  area  for  analy- 
sis of  selected  volatile  organic  compounds. 
Twenty-eight  water  samples  from  wells  were  col- 
lected for  analysis  of  specific  conductance  in  1986 
and  1987.  (USGS) 
W90-03544 


SIMULATED  WATER-LEVEL  AND  WATER- 
QUALITY  CHANGES  IN  THE  BOLSON-FILL 
AQUIFER,  POST  HEADQUARTERS  AREA, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03545 
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OVERALL  VIEW  OF  THE  PROBLEMS  CON- 
CERNING THE  HYDRAULIC  ALERT  CAUSED 
BY   THE   NATURAL  DAM   AND   THE  LAKE 
FORMED  AFTER  THE  LANDSLIDE  OF  VAL 
POLA  (UNE  VUE  D'ENSEMBLE  DES  PROB- 
LEMES   CONCERNANT   L'ALERT   HYDRAU- 
LIC CAUSEE  PAR  LE  BARRAGE  NATUREL  ET 
PAR  LE  LAC  QUI  S'EST  FORME  PAR  SUITE 
DE  L'EBOULEMENT  DE  VAL  POLA). 
Ente    Nazionale    per    TEnergia    Elettrica,    Milan 
(Italy).  Centro  di  Ricerca  Elettrica. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-02554 


CONSTRUCTION  OF  IN  SITU  CONCRETE-EN- 
CASED STEEL  PENSTOCKS  AT  PUMPED- 
STORAGE  STATIONS. 

For  primary  bibliographic  entry  see  Field  8F. 
W90-02556 


CALCULATION  OF  THE  CAPACITY  OF  UN- 
LINED  CANALS  AND  CHANNELS. 

O.  M.  Aivazyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  11-21,  July  1989.  7  fig,  4  tab,  15  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  18-26,  January  1989. 

Descriptors:  'Hydraulic  design,  'Canal  design, 
'Canals,  'Water-carrying  capacity,  Canal  linings, 
Velocity,  Irrigation  canals,  Navigation  canals, 
Economic  development,  Chezy  equation,  Darcys 
law,  Sand,  Hydraulic  radius,  Flow  discharge, 
USSR. 

Interest  in  the  hydraulics  of  large  canals  (ship, 
irrigation,  or  multi-purpose)  has  increased  in  con- 
nection with  the  needs  of  the  developing  economy. 
In  calculations  of  the  capacity  and  velocity  regime 
of  canals  larger  than  existing  and  investigated  ones, 
the  most  controversial  problem  is  a  determination 
of  the  Chezy  coefficient  (C).  It  is  necessary  to  to 
evaluate  the  correspondence  to  the  prototype  of 
the  formulas  used  to  obtain  C  in  order  to  select  the 
most  correct  one  and  to  determine  the  possibility 
of  its  extrapolation  to  uninvestigated  regions.  The 
relation  of  the  Darcy  coefficient  was  substantiated. 
The  values  of  its  parameters  for  canals  in  cohesive 
soils  under  average  operating  conditions  and  canals 
and  rivers  in  a  sand  or  sand-pebble  bed  are  con- 
stant in  the  entire  engineering  range,  which  makes 
it  possible  to  substantially  increase  the  reliability  of 
calculations  of  the  capacity  and  velocity  regime  of 
canals  of  a  given  category.  It  follows  from  the 
analysis  that  the  presently-used  classification  of 
canals  according  to  the  value  of  the  hydraulic 
radius  or  discharge  is  artificial  and  unsuitable. 
(Fish-PTT) 
W90-02558 
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GROUTING  WORKS  IN  THE  CONSTRUCTION 
OF  THE  SIDE  GROUT  CURTAINS  OF  THE  AL- 
QADISIYAH  HYDRO  DEVELOPMENT 
(H*AQ). 

For  primary  bibliographic  entry  see  Field  8F. 
W90-02563 


ECONOMICS  OF  DAM  FAILURE:  ANOTHER 
LOOK  AT  CATASTROPHIC  LOSSES. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W90-02582 


USE  OF  ASPHALT  MATERIALS  IN  JOINING 
EARTH  DAMS. 

For  primary  bibliographic  entry  see  Field  8F. 
W90-02699 


PROPER  SECTION  OF  THE  SUPPLY  SYSTEM 
OF  LOCKS. 

G.  F.  Onipchenko. 

Hydrotecluiical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  104-109,  August  1989.  9  fig,  12  ref. 

Descriptors:     'Hydraulic     engineering,     *Locks, 
•Water  supply,  Water  resources,  Available  water. 

When  designing  navigation  locks  the  selection  of 
the  supply  system  is  regulated  by  the  building 
codes  generalizing  the  experience  of  their  investi- 
gations and  operation  up  to  the  time  the  standards 
were  published.  The  brevity  of  the  standard  regu- 
lations does  not  make  it  possible  to  present  their 
detailed  substantiation  and  the  interrelation  of  the 
main  parameters  and  their  effect  on  selecting  the 
design  of  the  supply  system  within  the  scope  of  the 
recommended  type.  A  few  recommendations  could 
make  selection  easier.  For  locks  with  a  head  not 
exceeding  1.5  of  the  initial  depth  in  the  chamber  it 
is  most  expedient  to  use  the  simplest  supply  sys- 
tems of  the  lock-head  type  with  filling  from  under 
the  gate.  For  heads  exceeding  the  initial  depth  in 
the  chamber  by  more  than  1.5  times,  prevention  of 
the  entrainment  of  air  by  the  flow  filling  the  cham- 
ber should  be  provided.  An  analysis  of  the  labora- 
tory and  onsite  data  shows  that  the  complication  of 
the  culvert  supply  systems  from  a  certain  level  is 
not  paid  back  by  an  acceleration  of  ship  passage 
and  improvement  of  ship  mooring.  Thus,  for  locks 
with  a  head  on  the  chamber  up  to  40  m,  it  is 
recommended  to  use  a  scheme  with  not  more  than 
four  outlet  sections.  An  additional  supply  system 
can  be  used  for  accelerating  the  filling  of  high- 
head  locks.  The  regime  of  the  combined  operation 
of  main  and  additional  supply  systems  is  selected 
by  model  investigations.  (Mertz-PTT) 
W90-02700 


REFINED  MODEL  OF  THE  EFFECT  OF  A 
RESERVOm  ON  ROCK  FOUNDATIONS  OF 
HIGH  DAMS. 

V.  V.  Tetelmin,  and  V.  A.  Ulyashinskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  2,  p  115-119,  August  1989.  2  fig,  1  tab,  9  ref. 

Descriptors:  *Model  studies,  'Concrete  dams, 
•Hydraulic  engineering,  Reservoirs,  Seepage  con- 
trol. 

Calculations  of  the  force  effect  of  a  reservoir  and 
seepage  flow  on  concrete  dams  and  their  rock 
foundations  is  carried  out  in  conformity  with  the 
building  codes  SNiP  11-16-76  and  SNiP  H-54-77. 
The  calculated  settlements  of  dam  foundations,  as 
the  results  of  onsite  observations  show,  is  1.5  to  2 
times  less  than  those  actually  observed.  Several 
factors  need  to  be  reassesed.  Force  factors  caused 
by  the  seepage  flow  in  the  mass  of  the  fractured 
foundations  and  seepage  processes  in  rock  founda- 
tions of  high-head  hydro  developments  from  an 
elastic  regime  of  seepage  were  considered.  Refine- 
ment of  the  calculated  dimensions  of  the  active 
region  of  the  rock  foundation  and  correction  of  the 
method  of  extending  the  bulk  seepage  forces  to  the 
surface  of  the  reservoir  bed  were  also  redone. 
Finally,  deep  cooling  action  of  the  seepage  flow  on 
the  rock  mass  and  gradual  decrease  of  the  modulus 
of  deformation  of  the  rock  foundation  were  added 


into  the  calculations.  Consideration  of  the  entire 
set  of  effects  on  the  foundation  of  the  reservoir 
made  it  possible  to  design  an  effectively  working 
subsurface  contour  of  dams  that  ensure  reliable 
operation  of  the  structure.  (Mertz-PTT) 
W90-02702 


CALCULATION  OF  THE  STRENGTH  AND 
DESIGN  OF  WELDING  LOOPS  AND  LINEAR 
ANCHOR  JOINTS  IN  COMBINED  PRECAST- 
IN  SITU  REINFORCED  CONCRETE  MEM- 
BERS. 

A.  S.  Zalesov,  A.  P.  Kirillov,  O.  D.  Rubin,  and  S. 
V.  Sleznev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  2,  p  120-124,  August  1989.  2  fig,  10  ref. 

Descriptors:  'Dam  construction,  *Dams,  •Con- 
struction joints,  'Regulations,  Weldless  joints. 

This  study  investigated  weldless  joints  in  combined 
precast-in  situ  reinforced  panels.  In  weldless  loop 
joints,  it  is  recommended  that  the  diameter  of 
bending  of  the  loop  be  not  less  than  8  times  the 
diameter  of  the  concrete  core.  In  the  concrete  core 
longitudinal  bars,  the  diameter  should  be  not  less 
than  0.5  times  the  core  diameter.  There  should  be 
at  least  four  of  these  bars  present.  For  a  joint 
absorbing  the  bending  moment  the  length  of  the 
rectangular  section  should  be  not  less  than  5  times 
the  core  diameter.  Weldless  linear  anchor  joints 
should  be  not  less  than  20  times  the  core  diameter, 
while  linear  anchor  joints  located  in  the  com- 
pressed zone  of  the  bending  element  should  be  not 
less  than  15  times  the  core  diameter.  Transverse 
bars  should  be  installed  on  the  ends  of  the  main 
steel  of  the  ribs  and  overlapping  steel.  There 
should  be  at  least  two  bars  on  each  end  of  the  main 
steel  of  the  ribs.  The  assembly  tie  rods  uniting  the 
reinforced  panels  into  a  three-dimensional  block 
should  be  located  at  a  distance  from  the  axis  of  the 
joint  not  exceeding  150  mm.  The  method  devel- 
oped from  unified  positions  is  suitable  for  calculat- 
ing the  strength  of  weldless  joints.  This  simplified 
method  of  calculating  joints  presented  in  this  paper 
and  the  recommendations  on  design  make  it  possi- 
ble to  carry  out  design  studies  in  a  simple  engineer- 
ing form.  (Mertz-PTT) 
W90-02703 


SAFER  DAMS. 

O'Brien  and  Gere  Engineers,  Inc.,  Blue  Bell,  PA. 
R.  Bowers. 

Civil  Engineering,  Vol.  59,  No.  9,  p  61-64,  Septem- 
ber 1989.  3  fig. 

Descriptors:  *Safety,  *Earth  dams,  'Dam  stability, 
•Dam  inspection,  Embankments,  Spillways. 

The  Army  Corps  of  Engineers  administered  a  pro- 
gram to  inspect  more  than  8000  (mostly  earth) 
dams  classified  as  'high  hazard',  meaning  they  are 
located  near  populated  areas.  The  vast  majority  of 
them  needed  repairs  of  earth  embankment  prob- 
lems and/or  spillway  outlet  problems.  Seepage 
problems  usually  developed  as  a  result  of  inad- 
equate design  considerations  or  improper  construc- 
tion procedures;  rehabilitation  generally  focuses  on 
seepage  control,  rather  than  seepage  prevention. 
Slope  stability  problems  were  most  common  in 
dams  designed  prior  to  development  of  modern 
analysis  techniques;  unstable  earth  dams  can  be 
rehabilitated  by  constructing  flatter  slopes,  stabili- 
zation berms,  or  drainage  systems.  Vegetation 
overgrowth  often  occurred  on  dams  that  were  not 
properly  maintained,  particularly  in  cases  where 
seepage  developed  along  the  downstream  face  of 
the  embankment;  rehabilitation  for  such  dams  in- 
cludes clearing,  grubbing,  and  establishing  low- 
maintenance  ground  cover.  Many  dams  had  inad- 
equate spillway  capacities;  remediation  methods 
include  improving  discharge  efficiencies,  increas- 
ing crest  lengths,  adding  auxiliary  sections,  and 
raising  the  top  of  the  dam.  Structural-stability  anal- 
yses indicated  that  gravity  spillway  sections  for 
many  earth  dams  did  not  meet  current  criteria;  two 
popular  methods  of  spillway  stabilization  are  but- 
tressing the  downstream  face  with  mass  concrete 
and  post-tensioned  anchoring  of  the  section  to  the 
bedrock  foundation.  Many  of  the  drawdown  por- 
tions of  low-level  outlet  facilities  were  inoperable 


or  hydraulically  inadequate;  repair  or  replacement 
of  the  gates  and  operating  mechanisms  is  a 
common  step  in  dam  rehabilitation  (Cutty-PTT) 
W90-02735 


MODEL  STUDY  OF  PRADO  FLOOD-CON- 
TROL DAM:  HYDRAULIC  MODEL  INVESTI- 
GATION. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-O2923 


NETWORK  MODEL  ASSESSMENT  TO  LEAK- 
AGE OF  FTLL  DAM. 

Gifu  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-03089 


STUDY  ON  THE  FORMATION  OF  TR1ASSIC 
'GYPSUM-DISSOLVED-STRATA'  EN  GUIZ- 
HOU  PROVINCE  AND  THE  SEEPAGE  PRE- 
VENTION FOR  RESERVOIRS. 

Water  Conservancy  and  Hydropower  Survey  and 

Design     Inst,     of    Guizhou    Province,     Guiyang 

(China). 

For  primary  bibliographic  entry  see  Field  8E. 

W90-03176 


CHARACTERISTICS  OF  KARST  HYDROGEO- 
LOGY  AND  LEAKAGE  OF  NTUKOUYU  RES- 
ERVODl  IN  BEIJING. 

Institute  of  Geography,  Kunming  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03178 


CAN  WATER  LOSSES  FROM  RESERVOHtS  IN 
KARST  BE  PREDICTED. 

Karlova  Univ.,  Prague  (Czechoslovakia).  Dept.  of 
Hydrogeology  and  Engineering  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03179 


FLOW-INDUCED  VIBRATIONS  OF  RECTAN- 
GULAR CYLEVDERS. 

Lahmeyer  International  G.m.b.H.,  Frankfurt  am 

Main  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03219 


BASIC  PRINCIPLES  OF  THE  ORGANIZA- 
TION OF  SYSTEMS  PROVTOING  RELIABDL- 
ITY  AND  QUALITY  CONTROL  OF  THE  CON- 
STRUCTION OF  HIGH  EARTH  DAMS. 

A.  G.  Ghemikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  9,  p  515-519,  March  1989.  2  ref. 

Descriptors:  *Earth  dams,  'Dam  construction, 
•Dam  stability,  *Quality  control,  *Project  plan- 
ning, Design  criteria,  Soil  tests,  Construction  meth- 
ods, Control  systems,  Data  processing. 

An  important  part  of  any  earth  dam  project  is  a 
system  of  providing  reliability  of  the  dam  at  all 
stages  of  design  and  construction.  The  general 
scheme  of  such  a  quality  control  program  should 
consist  of  three  main  subprograms:  design  assur- 
ance subprogram,  quality  evaluation  subprogram, 
and  quality  control  subprogram.  In  addition  to  the 
three  main  subprograms,  an  auxiliary  subprogram 
of  onsite  observations  during  construction,  verifi- 
cation of  the  reliability  of  the  results  of  surveys 
during  construction,  and  investigation  of  the  serv- 
ice characteristics  of  the  earth  materials  should 
exist.  It  is  important  to  determine  the  standard 
values  and  assign  the  calculated  and  control  values 
of  the  soil  parameters.  The  quality  evaluation  sub- 
program is  realized  during  construction  of  the 
earth  dam.  This  part  of  the  quality  program  may 
include  automated  control  systems.  Finally  a  pro- 
cedure should  be  determined  for  accumulating  and 
processing  information  about  the  quality  of  con- 
structing a  dam  and  its  behavior  on  the  basis  of  the 
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data  of  geotechnical  control,  construction  supervi- 
sion, and  onsite  observations.  (Geiger-PTT) 
W90-03247 


ONSITE  MEASUREMENTS  AND  MONITOR- 
ING OF  THE  STABILITY  OF  EARTH  DAMS. 

N.  A.  Krasil'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  9,  p  520-523,  March  1989.  3  fig,  2  tab,  6  ref. 

Descriptors:  'Earth  dams,  'Dam  construction, 
•Dam  stability,  On-site  tests,  Standards,  Dam  foun- 
dations, Monitoring. 

The  problem  of  establishing  the  maximum  allow- 
able indices  (MAI)  of  monitoring  and  measuring 
(MM)  instruments  for  providing  routine  monitor- 
ing of  the  state  of  earth  dams  is  examined  and 
recommendations  on  determining  these  indices  and 
interpreting  data  of  onsite  measures  by  MM  instru- 
ments on  earth  dams  are  given.  When  determining 
the  values  of  the  MAI  of  the  MM  instruments  it  is 
necessary  to  consider  slope  stability,  clay  proper- 
ties, timely  placement  and  reading  of  MM  instru- 
ments during  construction,  calculation  of  a  graph 
and/or  nomogram  for  each  observed  cross  section 
of  the  dam,  and  correspondence  of  the  allowable 
values  of  the  indices  of  the  MM  instruments  with 
the  values  of  the  stability  factors  adopted  for  con- 
struction and  operating  periods.  The  application  of 
these  principles  to  the  construction  of  the  right- 
bank  earth  dam  of  the  Kureika  hydroelectric  sta- 
tion is  illustrated.  (Geiger-PTT) 
W90-03248 


NEW  INSTRUMENTS  FOR  ROUTINE  MONI- 
TORING OF  STRUCTURES  AT  THE  SAYANO- 
SHUSHENSKOE  HYDROELECTRIC  STA- 
TION. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-03249 


EXPANSION  JOINT  FOR  LARGE-DIAMETER 
RErNFORCED-CONCRETE  WATER  CON- 
DUITS. 

V.  N.  Zaitsev,  O.  V.  Mikhailov,  S.  A.  Berezinskii, 
V.  V.  Lgalov,  and  O.  B.  Lyapin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  9,  p  527-529,  March  1989.  1  fig,  5  ref. 

Descriptors:  'Expansion,  'Construction  joints, 
•Hydraulic  structures,  'Concrete  construction, 
•Reinforced  concrete,  *Conduits,  Performance 
evaluation,  Sealants,  Plastics,  Load  testing,  Inspec- 
tion, Construction  materials,  Rubber. 

A  new  design  for  a  flexible  butt  joint  for  conduits 
was  proposed.  The  proposed  design  retains  its  per- 
formance under  such  factors  as  a  difference  in  the 
diameters  of  the  pipeline  sections  being  joined, 
their  displacement  in  the  vertical  (difference  of 
settlements)  and  horizontal  (lateral  shifts)  planes, 
or  changes  of  axes.  Variations  of  this  butt  joint  for 
large-diameter  reinforced-concrete  pipelines  fea- 
ture a  cover  plate  with  a  double-curvature  form  (a 
shell  of  negative  Gaussian  curvature).  To  protect 
the  soft  elements  of  the  butt  joint  from  damage, 
polyethylene  cover  plates  and  sealing  element 
(rubber)  are  provided  for  on  top  of  the  plate.  The 
expansion  joint  was  tested  by  a  mechanical  system, 
fragment  of  the  pipeline,  and  loading  method.  The 
inspection  of  the  joint  showed  a  satisfactory  state 
of  all  elements  of  the  butt  joint.  The  second  stage 
of  testing  the  expansion  joint  was  its  pressure  load- 
ing after  rotating  the  plane  of  joining  the  sections 
to  one  another.  Rotation  of  the  section  caused 
displacement  of  two  diametrically  opposite  points 
of  the  expansion  joint  by  10  mm  each  vertically 
and  simultaneously  by  6-7  mm  horizontally,  form- 
ing ledges.  After  20  loading  cycles  at  a  pressure  p 
=  1.6  +  or  -0.2  MPa,  all  the  elements  were  found 
to  be  in  a  satisfactory  state.  (Geiger-PTT) 
W90-03250 


ECOLOGICAL  ASPECTS  OF  THE  OPER- 
ATION OF  THE  KIEV  HYDROELECTRIC  STA- 
TION IN  A  PUMPED-STORAGE  REGIME. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-03254 


EVALUATION  OF  THE  STRENGTH  OF  CON- 
CRETE WITH  CONSIDERATION  OF  ITS 
WORKING  CONDITIONS  IN  A  MASSIVE  HY- 
DRAULIC STRUCTURE. 

For  primary  bibliographic  entry  see  Field  8F. 
W90-03256 


BREAKTHROUGH  OF  WATER  INTO  THE 
TEMPORARY  DIVERSION  TUNNEL  OF  THE 
SPANDARYAN  RESERVOIR  ON  THE  VORO- 
TAN  RIVER. 

N.  A.  Lopatin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  9,  p  558-561,  March  1989.  1  fig. 

Descriptors:  •Tunnels,  *Reservoirs,  'Structural 
engineering,  *Hydroelectric  plants,  *Seepage, 
•Accidents,  *Tunnel  failure,  'Diversion  structures, 
Geologic  fractures,  Flow  discharge,  Tunnel  lin- 
ings, Erosion,  Drawdown,  Outlets,  Runoff,  Water 
hammer,  Grouting,  Low  flow,  Pumping  plants, 
Cofferdams. 

The  reservoir  of  the  Spandaryan  hydroelectric  sta- 
tion, which  began  to  be  intensely  filled  on  May  9, 
1988,  was  accidentally  discharged  through  the 
temporary  diversion  tunnel  when  the  water  flowed 
into  it  with  the  gate  closed  through  a  geological 
fracture  at  a  distance  of  40  m  from  the  water 
intake.  The  seepage  discharge  at  the  outlet  of  the 
tunnel  was  20-25  liters/sec.  The  lining  of  the  walls 
and  crown  of  the  tunnel  over  the  entire  length  was 
preserved  and  there  were  no  visible  damage  and 
deformation.  The  invert  at  the  end  part  was  dam- 
aged, and  gulleys  amounted  to  20-80  cm.  By  the 
end  of  May  31,  the  discharge  at  the  tunnel  outlet 
increased  to  140-160  cu  m/sec.  Complete  draw- 
down of  the  reservoir  occurred  on  June  8,  1988. 
Construction  of  a  plug  for  the  tunnel  coincided 
with  the  high-water  period  of  river  runoff.  As  a 
result  of  the  rapid  filling  of  the  upper  stretch  of  the 
tunnel  after  plugging,  a  strong  water  hammer  oc- 
curred in  the  region  of  the  plug,  which  led  to 
destruction  of  the  tunnel  lining  and  the  freshly 
placed  plug.  Strengthening  of  the  concrete  support 
in  the  tunnel  and  subsequent  grouting  was  recom- 
mended. All  works  must  be  performed  in  the  low- 
flow  period.  Water  will  be  pumped  from  the  low- 
water  discharge  of  the  river  into  the  lower  pool  of 
the  dam  to  empty  the  diversion  tunnel.  A  tempo- 
rary cofferdam  will  be  constructed  near  the  portal 
of  the  diversion  tunnel  for  storage  of  the  river 
runoff  and  its  pumping  by  the  pump  station. 
(Geiger-PTT) 
W90-03257 


USE  OF  INFLATABLE  WEIRS  FOR  WATER 
LEVEL  REGULATION. 

Floecksmuhle   Energietechnik   G.m.b.H,   Aachen 
(Germany,  F.R.). 
U.  Dumont. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  10,  p  44-46,  Oct  1989.  3 
fig- 
Descriptors:  *Weirs,  *Hydraulic  structures,  Inflat- 
able weirs,  *Regulated  flow,  *Weirs,  West  Germa- 
ny, Construction  methods,  Fish  guiding,  Environ- 
mental protection,  Costs,  Maintenance. 

Inflatable  weirs  are  relatively  new  in  Europe,  but 
have  proved  successful  in  service  in  North  Amer- 
ica and  Japan.  They  have  many  applications  and 
are  particularly  suitable  for  low  head  of  water; 
they  can  have  almost  unlimited  width.  The  new 
weir  consists  of  a  concrete  structure  placed  in  front 
of  the  old  weir  in  which  the  assembly  rails  and  the 
regulating  pipework  are  installed.  To  seal  the 
structure  against  the  sub-base,  sheet  piling  was  first 
driven,  and  this  served  to  retain  the  water  at  the 
same  time.  At  the  Uhingen,  West  Germany  weir 
the  ecological  requirements  concentrated  on  three 
points:  a  newly  developed  fish  pass;  automatic 
discharge  of  an  ecologically  desirable  flow;  and 
record-keeping  of  the  headwater  level  and  the 
inflatable  tube  height.  Inflatable  weirs  offer  an 
alternative  to  more  conventional  methods  of  weir 
construction,  with  the  inherent  advantage  of  low 
initial  cost,  simple  operation,  and  minimal  mainte- 
nance. (Mertz-PTT) 
W90-03310 


Structures — Group  8A 

COST-EFFECTIVE  SELECTION  OF  CUL- 
VERTS  FOR  SMALL  FOREST  STREAMS. 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

G.  Murphy,  and  M.  R.  Pyles. 
Journal  of  Forestry  JFUSAI,  Vol.  87,  No.  10,  p 
45-50,  Oct  1989.  4  fig,  2  tab,  10  ref. 

Descriptors:  *Streamflow  forecasting,  *Design 
flow,  *Forest  management,  'Hydraulic  structures, 
•Cost  analysis,  *Culverts,  'Economic  aspects, 
Costs,  Hydrologic  aspects,  Hydraulic  properties, 
Environmental  impact,  Maintenance  costs,  Failure 
costs,  Economic  life,  Decision  making. 

A  recently-described  approach  to  culvert  selection 
incorporates  a  hydrologic  probability  function  and 
hydraulic  and  environmental  considerations.  An 
economic  analysis  of  highway  culverts  based  on 
expected  annual  costs,  including  original  installa- 
tion, maintenance,  and  cost  of  damage  resulting 
from  failure  has  also  been  proposed.  These  hydro- 
logic  probability  functions  and  cost  components 
can  be  used  to  arrive  at  the  total  discounted  cost  of 
each  culvert  alternative.  The  advantage  of  total 
discounted  cost  is  that  predictable  aperiodic  costs 
can  be  easily  included  even  if  they  cannot  be 
reasonably  annualized.  Minimizing  the  total  dis- 
counted cost  of  the  culvert  installation  is  a  simple 
and  meaningful  way  of  arriving  at  a  cost-effective 
design.  Total  discounted  cost  is  the  sum  of  the 
original  installation  cost,  the  discounted  annual 
maintenance  costs,  and  the  discounted  expected 
costs  of  culvert  failures  that  could  be  caused  by 
peak  flows.  Maintenance  and  expected  failure  costs 
should  be  discounted  over  the  design  life  of  the 
installation.  Practicing  foresters  and  forest  engi- 
neers can  make  better  management  decisions  by 
using  this  procedure  to  identify  the  least-cost  cul- 
vert for  original  construction  on  new  roads,  or 
replacement  of  culverts  at  the  end  of  their  service 
life  or  following  a  failure.  (Mertz-PTT) 
W90-03316 


KARAKAYA  DAM  AND  POWERPLANT. 

9  Eylul  Univ.,  Izmir  (Turkey). 

U.  Ozis,  and  I.  Ozel. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  7,  p  20-24,  Jul  1989.  6  fig, 

16  ref. 

Descriptors:  'Arch  dams,  'Gravity  dams,  'Reser- 
voirs, 'Hydroelectric  power,  Dam  design,  Hy- 
draulic turbines,  Concrete  dams,  Water  resources 
development,  Rural  areas,  Developing  countries, 
Hydraulic  design,  Regional  planning. 

The  completed  173  m-high  1800  MW  Karakaya 
arch  gravity  dam  has  an  average  energy  generation 
of  7.5  TWh/year.  The  drainage  area  of  the  Eu- 
phrates at  the  Karakaya  dam  site  is  80,538  square 
km.  The  mean  flow  is  estimated  to  be  700  cubic  m/ 
s.  The  Karakaya  reservoir  extends  166  km  up- 
stream in  narrow  gorges  to  the  foot  of  the  Keban 
scheme.  It  covers  an  area  of  298  square  km  at 
maximum  water  level,  and  has  a  gross  storage 
volume  of  9.6  billion  cubic  meters.  Karakaya  bene- 
fits greatly  from  the  regulatory  effect  of  the  Keban 
reservoir  upstream,  which  controls  more  than 
four-fifths  of  its  inflow.  The  diversion  of  the  Eu- 
phrates river  during  construction  of  the  dam  was 
accomplished  by  upstream  and  downstream  coffer- 
dams and  two  tunnels  through  the  right  bank  with 
a  capacity  of  3500  cubic  m/s.  The  inner  diversion 
tunnel  has  now  become  a  bottom  outlet  designed 
to  release  up  to  800  cubic  m/s  of  water.  An  over- 
flow spillway  of  17  thousand  cubic  m/s  capacity 
on  the  crest  of  the  dam  is  equipped  with  10  tainter 
gates.  The  dam  was  concreted  in  three  short  and 
24  equal-size  blocks  having  widths  of  18  m  up- 
stream and  14  m  downstream,  and  lengths  of  50  m 
at  the  base  and  10  m  at  the  crest.  The  dam  is 
equipped  with  five  inverse  pendula  and  five  inclin- 
ometers and  a  total  of  154  jointmeters,  27  ther- 
mometers, five  pairs  of  strainmeters,  12  mano- 
meters, three  uplift  pressure  meters  and  12  sets  of 
deformation  meters.  There  are  six  intakes  in  the 
dam  body,  each  serving  a  separate  penstock;  each 
is  provided  with  a  trashrack  measuring  18  m  by  18 
m.  Six  133  m-long  penstocks  supply  the  turbines. 
The  powerhouse  is  at  the  toe  of  the  dam,  under  the 
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spillway  chute  in  the  narrow  gorge  and  is  accessi- 
ble through  a  380-m  long  tunnel.  The  switchyard  is 
2.5  m  to  the  southeast  of  the  dam  site  and  covers 
an  area  of  75,000  square  meters.  (Ence-PTT) 
W90-03324 


INFLUENCE  OF  RESERVOIR  LOADING  ON 
DAM  STRESSES  AND  DEFORMATIONS. 

M.  A.  M.  Herzog. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  7,  p  26-28,  July  1989.  4 
fig,  2  tab,  12  ref. 

Descriptors:  *Dams,  *Dam  design,  'Reservoirs, 
•Stress  analysis,  Deformation,  Deflection,  Rockfill 
dams,  Gravity  dams,  Arch  dams,  Case  studies, 
Dam  construction. 

Measured  dam  deformations  have  often  been  found 
to  be  smaller  than  anticipated  on  the  basis  of 
theoretical  calculations.  One  reason  for  this  is  the 
settlement  of  the  valley  floor  and  flanks  when 
subjected  to  the  load  of  the  impounded  water. 
How  dams  of  any  type  are  influenced  by  deforma- 
tion of  the  reservoir  caused  by  the  water  load  is 
demonstrated  using  case  studies.  The  Gepatsch 
dam  is  a  153  m-high  rockfill  dam  in  the  Tyrolean 
Alps  constructed  between  1961  and  1964.  The  total 
of  calculated  deflections  and  settlements  was  found 
to  be  34  mm.  After  13  years  of  operation,  the 
measured  crest  deflections  were  between  30  and  40 
mm  per  cycle  of  reservoir  drawdown  and  filling. 
The  deceleration  of  crest  deflections  from  180  mm 
in  1964  results  from  an  increasing  value  of  Young's 
modulus  for  the  shell  material  because  of  consoli- 
dation, aided  by  the  breaking  of  rockfill  corners 
and  edges.  The  Grande  Dixence  dam  is  a  285  in- 
high  straight  gravity  dam  with  grouted  construc- 
tion joints  in  the  Valaisan  Alps  built  between  1951 
and  1962.  The  total  calculated  deflection  was  91 
mm.  The  measured  crest  deflection  per  cycle  was 
approximately  85  mm  between  1971  and  1975  and 
78  mm  between  1976  and  1980.  The  difference 
between  the  calculated  and  measured  crest  deflec- 
tions is  due  to  the  disregard  of  three-dimensional 
action  of  this  straight  gravity  dam  in  a  narrow 
valley.  The  Kolnbrein  dam  is  a  200  m-high  con- 
stant angle  arch  dam  in  the  Carinthian  Alps.  The 
deflection  calculated  for  October  1983,  at  an  eleva- 
tion of  1092  m,  was  103  mm;  the  corresponding 
measured  deflection  was  98  mm.  The  deflection 
calculated  for  April  1983,  at  an  elevation  of  1720 
m,  was  6  mm;  the  measured  deflection  was  -20  mm 
(an  upstream  deflection).  In  this  case,  the  tensile 
stresses  induced  by  valley  widening  and  floor  rota- 
tion were  large  enough  to  cause  problems  when 
they  were  not  taken  into  consideration  in  the 
design.  These  three  case  studies  demonstrate  that 
the  deformations  of  the  foundation  rock  at  the 
valley  floor  and  flanks  should  not  be  considered  to 
be  negligible  when  calculating  the  deformation  and 
stresses  in  a  dam.  (Ence-PTT) 
W90-03325 


ANALYSIS  OF  AN  EXPERIMENTAL  ARCH 
DAM  FAILURE. 

R.  Naihua. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  7,  p  30-33,  July  1989.  2 
fig,  2  tab. 

Descriptors:  *Arch  dams,  *Dam  failure,  'China, 
•Dam  design,  Theoretical  analysis,  Structural  engi- 
neering. 

The  construction,  failure  and  analysis  of  the  failure 
mode  of  an  experimental  arch  dam  in  China  has 
been  analyzed.  The  structure  was  built  in  1981  at  a 
coastline  site,  at  the  mouth  of  a  small  river.  The 
construction  of  the  dam  was  completed  in  May 
1981,  and  failure  took  place  in  September  of  the 
same  year.  The  failure  caused  no  loss  of  life  or 
damage  to  property.  The  dam  was  a  masonry 
structure  composed  of  a  cylindrical  arch  with  a 
fixed  center  and  a  constant  radius  with  a  central 
angle  that  varied  between  92  and  32  degrees  from 
top  to  bottom  and  a  peripheral  joint  set  at  a  maxi- 
mum depth  below  the  crest  of  15.7  m,  ending  1.7  m 
below  the  crest  at  each  abutment.  The  dam  failure 
occurred  by  an  upward  movement  along  the  pe- 
ripheral joint  as  a  result  of  the  insufficient  mass  of 


the  dam  body  and/or  the  shallow  inclination  of  the 
peripheral  joint  at  the  valley  sides.  It  was  conclud- 
ed that  the  slope  of  the  valley  banks  of  an  arch 
dam  site  should  not  be  more  gentle  than  45  de- 
grees. If  this  is  unavoidable,  the  structure  should 
not  be  provided  with  a  peripheral  joint  without  a 
thorough  investigation  of  the  foundation.  The 
steeper  the  valley  sides,  the  thinner  the  dam  body 
can  be.  At  the  preliminary  design  stage,  the  equa- 
tion for  stability  against  upward  sliding  is  recom- 
mended as  a  safety  check.  It  is  also  suggested  that 
existing  structures  with  slope  angles  less  than  45 
degrees  should  be  examined,  and  this  stability 
equation  applied  as  part  of  the  investigation. 
(Ence-PTT) 
W90-03326 


STEPPED  PROTECTION  BLOCKS  FOR  DAM 
SPILLWAYS. 

Moscow  Inst,  of  Civil  Engineering  (USSR). 
Y.  P.  Pravdivets,  and  M.  E.  Bramley. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  7,  p  49-56,  July  1989.  7 
fig,  8  ref. 

Descriptors:  *Spillways,  'Overflow  channels, 
•Dam  design,  *Dam  construction,  Hydrodyna- 
mics, Economic  aspects,  Stepped  protection 
blocks. 

In  the  USSR,  dam  engineers  are  considering  vari- 
ous methods  of  protecting  open-channel  spillways 
on  erodible  foundations  to  achieve  a  high  dis- 
charge capacity  with  a  high  degree  of  safety.  The 
stepped  block  system  is  somewhat  unique  in  that  it 
exploits  fluid  dynamics  principles  to  achieve  stabil- 
ity. It  can  also  be  readily  adapted  for  use  in  diver- 
sion works  during  dam  construction  and  for  pro- 
viding additional  spillway  capacity  to  existing 
dams  because  of  the  ease  of  construction  and  the 
low  cost  per  installed  unit  discharge  capacity. 
Using  this  design,  the  cost  of  both  temporary  and 
permanent  overflow  works  on  a  hydropower 
scheme  with  an  earth  dam  can  be  reduced.  Design 
of  stepped  block  protection  must  consider  the 
overall  spillway  and  its  foundations  as  well  as  the 
component  elements,  namely  the  spillway  cross- 
section,  the  crest  and  the  tailwater  transition. 
Stepped  blocks  will  perform  satisfactorily  on 
granular  embankments  of  medium  permeability  as 
well  as  low  permeability  earthfill.  The  drainage 
openings  in  stepped  blocks  not  only  prevent  a 
build-up  of  hydraulic  pressure  in  the  underlayer 
during  spillway  operation  but  also  afterwards 
when  the  subsoil/underlayer  drains.  The  preferred 
spillway  cross-section  for  economy  and  ease  of 
construction  is  trapezoidal,  with  stepped  blocks 
laid  on  the  sloping  sides.  The  underlayer  construc- 
tion may  either  comprise  several  layers  of  granular 
material  or  may  incorporate  one  or  more  geotex- 
tiles.  The  spillway  toe  and  tailwater  transition  must 
dissipate  the  specific  energy  of  the  flow  without 
adversely  affecting  the  stability  of  the  blocks  or 
causing  excessive  scour  downstream.  The  spillway 
slope  should  be  no  steeper  than  about  1:6  over  a 
length  of  6  to  8  flow  depths  upstream  of  the 
tailwater.  The  spillway  design  can  only  be  partly 
standardized;  every  spillway  requires  competent 
engineering  design  input  which  addresses  the  spe- 
cific problems  of  the  particular  site.  (Ence-PTT) 
W90-03328 


RIPRAP  DESIGN. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03334 


LIMITATIONS  OF  DE  SAINT  VENANT  EQUA- 
TIONS IN  DAM-BREAK  ANALYSIS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-03335 


SPILLWAY  DISCHARGE  CALCULATIONS  IN 
NWS  DAMBRK. 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  8B. 


W90-03337 


HYDRAULIC  JUMP  TYPE  STILLING  BASIN 
FOR  LOW  FROUDE  NUMBERS. 

Regional  Engineering  Coll.,  Kurukshetra  (India). 
For  primary  bibliographic  entry  see  Field  8B. 
W90-03339 


GEOTECHNICAL        MONITORING         PRO- 
GRAMMES FOR  EMBANKMENT  DAMS. 

For   primary   bibliographic   entry   see   Field   8D. 
W90-03386 


SOFTWARE  FOR  INTEGRATED  DAM  MONI- 
TORING SYSTEMS. 

Coyne  et  Bellier,  Paris  (France).  Dams  and  Hy- 
draulics Dept. 

For   primary  bibliographic  entry   see   Field   8G. 
W90-03387 


DESIGN  OF  PLATANOVRYSSI:  EUROPE'S 
HIGHEST  RCC  DAM. 

Public  Power  Corp.,  Athens  (Greece). 

E.  Kolonias,  M.  R.  H.  Dunstan,  J.  L.  Hinks,  and  A. 

F.  Copley. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  11,  p  22-27,  November 
1989.  11  fig,  2  tab,  Href. 

Descriptors:  *Concrete  dams,  *Dam  design,  'Dam 
construction,  *Stress  analysis,  'Seismic  properties, 
Platanovryssi  Dam,  Greece. 

The  95  m-high  Platanovryssi  dam  in  northern 
Greece,  on  which  construction  is  expected  to  start 
next  year,  will  be  the  largest  roller-compacted 
concrete  (RCC)  dam  so  far  constructed  in  Europe. 
The  Platanovryssi  reservoir  will  be  the  second  in  a 
cascade  of  three  planned  for  the  Nestos  river  by 
the  Public  Power  Corporation  of  Greece.  A  com- 
prehensive series  of  trial  mixes  was  carried  out 
during  the  design  phase  because  it  was  intended  to 
use  a  high-lime  flyash,  emanating  from  the  Ptole- 
maida  thermal  power  station  owned  by  the  Public 
Power  Corporation,  and  this  particular  flyash  did 
not  conform  to  any  standard  specification,  nor  had 
it  been  used  as  a  separate  ingredient  in  concrete  to 
any  great  extent.  Alongside  investigation  of  the 
RCC  mix,  an  extensive  study  was  made  to  predict 
the  thermal  and  stress  histories  for  the  dam  both 
during  construction  and  during  the  20-year  cooling 
period  after  construction.  An  analysis  was  also 
made  of  stresses  within  the  dam  under  seismic 
loading.  (Author's  abstract) 
W90-03388 


ROLLER  COMPACTED  CONCRETE  ARCHED 
DAMS. 

Department   of  Water   Affairs,    Pretoria   (South 

Africa). 

For  primary  bibliographic  entry  see  Field  8F. 

W90-03389 


AKIHA  EXTENSION  IN  JAPAN. 

Electric   Power   Development   Co.   Ltd.,   Tokyo 

(Japan). 

K.  Watanabe. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.   11,  p  43-47,  November 

1989.  6  fig. 

Descriptors:  'Hydroelectric  plants,  'Dam  design, 
•Dam  construction,  'Excavation,  Akiha  Dam, 
Japan. 

The  Tenryu  river  in  Japan  has  a  high  flow  rate, 
which  makes  it  necessary  to  release  considerable 
quantities  of  water  through  the  spillway  of  Akiha 
dam.  It  is  planned  that  Akiha  No.  3  power  station 
will  utilize  this  water  to  produce  additional  power. 
The  intake  and  part  of  the  penstock  at  Akiha  No.  3 
have  been  designed  to  be  installed  through  excava- 
tion of  the  existing  dam  body.  This  design  was 
made  possible  by  straightforward  dewatering  of 
the  intake  work  area  and  recently  developed  non- 
blasting  excavation  techniques.  The  forebay  for  the 
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intake  of  the  Akiha  No.  1  station  is  upstream  of  the 
new  intake.  By  closing  this  forebay  and  draining 
the  water,  the  upstream  face  of  the  dam  could  be 
made  dry  without  lowering  the  reservoir.  In  addi- 
tion, it  was  possible  to  apply  the  company-owned 
tunnel  boring  machine  to  the  excavation  of  the 
new  tailrace  tunnel.  These  factors  reduced  the 
project  cost  and  contributed  to  realizing  the  con- 
struction plan.  After  its  completion,  No.  3  will  be 
the  main  power  station  of  the  overall  Akiha 
scheme  and  the  number  of  days  annually  of  releas- 
ing water  through  the  spillway  will  be  reduced 
from  100  to  40.  (Sand-PTT) 
W9O-03391 


MODELING     OF     UNSTEADY      FLOW      IN 
CURVED  CHANNEL. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-03396 


PD?E  JOINT  RESTRAINTS. 

SEA  Consultants,  Inc.,  Cambridge,  MA. 
T.  M.  Stinson. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  3,  p  129-143 
November  1989.  6  fig,  8  ref. 

Descriptors:  *Pipes,  'Pipelines,  'Construction 
joints,  Thrust  blocks,  Gravity  blocks,  Tie-rods, 
Restraining  fittings,  Concretes. 

There  are  several  methods  to  restrain  pipe  joints 
from    movement,    including    concrete    reaction 
blocks,   restraining   fittings,   and   tie-rods.   Thrust 
blocks  are  the  most  common  method  of  restraining 
joints.  Properly  installed,  they  provide  an  adequate 
method   of  eliminating  joint  movement   due   to 
thrust  in  both  lateral  and  vertical  direction.  Thrust 
blocks  have  the  advantage  of  being  inexpensive, 
are  relatively  easy  to  construct,  and  are  corrosion 
resistant.  Gravity  thrust  blocks  are  also  used  when 
a  bend  is  in  the  vertical  direction  and  the  block  is 
designed  so  that  the  weight  of  the  block  offsets  the 
thrust  force  in  the  vertical  direction.  Thrust  and 
gravity  block  are  limited  in  use  under  the  follow- 
ing conditions:  (1)  poor  soils,  such  as  muck  or 
swamp  areas;  (2)  lack  of  space,  common  in  urban 
areas;  (3)  areas  of  future  excavation,  where  pipe- 
line failure  could  result;  and  (4)  size  of  the  block 
prohibits  its  placement.  Restrained  joints  are  used 
when  concrete  blocks  are  not  economical  or  feasi- 
ble. A  restrained  joint  system  is  based  on  pipe 
diameter,  pressure,  depth  of  cover  and  soil  charac- 
teristics. In  this  type  of  system  the  thrust  forces 
must  be  restrained  by  the  pipe  reaction  with  the 
surrounding  soil.  Because  of  this  reaction,  compac- 
tion of  the  trench  backfill  is  extremely  important. 
Restrained  joints  offer  an  advantage  over  concrete 
blocks  as  it  allows  the  engineer  to  design  for  future 
conditions  which  could  effect  the  pipeline  integri- 
ty. If  the  main  is  to  be  installed  in  an  area  in  which 
settlement  can  occur  due  to  poor  subsoil  condi- 
tions, the  use  of  restrained  joints  can  help  reduce 
the  risk  of  joint  separation.  In  addition  to  buried 
water  mains,  thrust  restraints  are  also  required  in 
pumping  stations,  treatment  plants  and  similar  fa- 
cilities. Normally,  interior  piping  is  flanged,  pro- 
viding a  completely  restrained  system.  However, 
when   couplings   interrupt   the  continuity  of  the 
flanged  system,  a  suitable  device  must  be  installed 
to  maintain  pipeline  integrity.  The  most  common 
device  is  the  tie-rod.  Tie-rods  are  also  used  on 
exterior  pipelines  and  the  interior  valve  leaving  the 
station.  With  proper  design  and  installation,  pipe 
joint    restraints    should    provide    necessary    safe- 
guards against  pipe  joint  failures  which  can  lead  to 
excessive  damage  to  surrounding  areas  or  an  unde- 
tectable leakage  of  water  from  mains.  (Sand-PTT) 
W90-03402  ' 


Brebbia. 

Advances  in  Water  Resources  AWREDI,  Vol.  12, 

No.l,  p  9-20,  March   1989.   8  fig,  3  tab,  27  ref. 

Descriptors:  "Hydraulics,  "Mathematical  analysis, 
•Boundary  conditions,  "Fluid  mechanics,  "Fluid 
flow,  "Plane  flow,  Laminar  flow,  Energy  transfer, 
Cavitation,  Numerical  analysis,  Buoyancy,  Vorti- 
ces, Velocity,  Kinematic  viscosity,  Kinetics,  Math- 
ematical equations,  Convection,  Finite  element 
method,  Finite  difference  methods. 

Boundary  element  method  (BEM)  is  applied  to  the 
numerical  simulation  of  plane  fluid  flow  and  the 
energy  transport  problem  (thermally  driven  cavity 
flows).  The  Boussinesq  approximation  is  used  to 
consider  the  buoyancy  effects.  The  vorticity-veloc- 
ity  formulation  is  used  to  solve  the  fluid  motion 
problem.  Introducing  the  vorticity  variable,  the 
computation  of  the  problem  is  partitioned  on  its 
kinematics  and  kinetics  parts.  The  behavior  and 
physical  meanings  of  the  different  terms  in  the 
integral  equations  are  discussed.  Due  to  the  funda- 
mental solution,  a  part  of  the  transport  mechanism 
is  transferred  to  the  boundary  producing  a  very 
stable  numerical  scheme.  In  general,  the  boundary 
integral  equations  behave  well  when  the  source 
point  coincides  with  the  boundary  nodal  points. 
The  problem  can  arise  with  the  integral  equations 
involving  the  tangential  derivatives  of  the  funda- 
mental solution  when  in  some  cases  the  source 
point  does  not  coincide  with  the  boundary  nodes. 
The  classical  example  of  natural  convection  in 
closed  cavity  was  studied  and  the  numerical  results 
obtained  by  BEM  compared  with  those  obtained 
by  the  finite  difference  and  finite  elements  meth- 
ods, and  showed  good  agreement.  To  improve 
BEM  solutions  it  is  desirable  to  implement  higher 
order  elements;  the  corner  effects'  have  to  be  con- 
sidered with  special  care.  (Fish-PTT) 
W90-02546 


8B.  Hydraulics 


TIME  DEPENDENT  TRANSPORT  PROBLEMS 
BY  BEM. 

Maribor  Univ.  (Yugoslavia).  Dept.  of  Mechanical 

Engineering. 

P.  Skerget,  G.  Kuhn,  A.  Alujevic,  and  C.  A. 


BOUNDARY  ELEMENT  METHOD  FOR  2D 
PROBLEMS  OF  IDEAL  FLUID  FLOWS  WITH 
FREE  BOUNDARIES. 

Higher  Inst,  of  Mechanical  and  Electrical  Engi- 
neering, Sofia  (Bulgaria). 
V.  Pasheva,  and  R.  Lazarov. 
Advances  in  Water  Resources  AWREDI,  Vol.  12 
No.l,  p  37-45,  March  1989.  14  fig,  16  ref. 

Descriptors:  "Boundary  processes,  "Fluid  flow, 
"Flow  around  objects,  "Boundary  conditions, 
Direct  flow,  Synthesis,  Design  standards,  Chan- 
nels, Jets,  Cavitation,  Mathematical  models,  Nu- 
merical analysis,  Model  testing. 

The  application  of  a  boundary  element  method  is 
very  useful  in  the  case  of  solving  boundary  value 
problems  in  multiconnected,  unbounded  domains 
with  curvilinear  boundaries.  Especially  useful  is 
the  possibility  of  solving  both  direct  and  inverse 
problems,  the  inverse  problems  being  particularly 
suited  for  synthesis  in  design.  An  application  was 
developed  using  an  indirect  BEM  for  solving  vari- 
ous problems  of  ideal  fluid  flows,  such  as  flow 
around  a  wing  or  cascade  of  wings,  flow  around 
wings  in  a  channel,  jets,  flows  with  developed 
cavitation  and  design  of  turbomachines  based  on 
these  investigations.  A  mathematical  exposition  of 
these  problems  is  given  and  the  main  features  of 
the  developed  numerical  technique  are  illustrated 
using  two  direct  and  two  inverse  boundary  value 
problems.  Numerical  results  of  model  and  real 
problems  are  presented.  (Fish-PTT) 
W90-02549 


ATTEMPT    TO    SYNTHESIZE    KNOWLEDGE 
ON    MOUNTAIN    EROSION    AND    TORREN- 
TIAL  HYDRAULICS   (ESSAI   DE   SYNTHESE 
DES  CONNAISSANCES  EN  EROSION  ET  HY- 
DRAULIQUE  TORRENTIELLE). 
Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Saint-Martin 
d'Heres  (France).  Grenoble  Group. 
For  primary  bibliographic  entry  see  Field  2J 
W90-02553 


DETERMINATION    OF    THE    PERMISSIBLE 
VELOCITIES  IN  CANALS. 


Hydraulics — Group  8B 

E.  I.  Mikhnevich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  5-11,  July  1989.  1  fig,  1  tab,  13  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  14-18,  January  1989. 

Descriptors:  "Canal  construction,  "Canal  design, 
"Stable  channels,  "Erosion  control,  "Slope  stabili- 
ty, Velocity,  Soil  physical  properties,  Flow  fric- 
tion, Porosity,  Equilibrium,  Soil  mechanics,  Veloc- 
ity distribution,  Sediment  transport,  Sediment  ero- 
sion, Slope  degradation,  Slope  protection,  USSR. 

The  method  of  estimating  the  stability  of  canal 
channels  on  the  basis  of  permissible  velocities  is 
widely  used  in  the  USSR.  The  existing  formulas 
for  permissible  velocities  have  a  number  of 
common  shortcomings.  They  do  not  take  into  ac- 
count such  important  strength  characteristics  of 
soil  as  the  coefficient  of  internal  friction,  porosity, 
etc.  A  model  of  equilibrium,  in  which  an  element 
of  soil  consisting  of  a  number  of  particles  in  its 
upper  layer  is  taken  as  the  object  of  action,  is  more 
reliable.  The  values  of  the  permissible  velocities 
calculated  by  the  proposed  formulas  were  in  satis- 
factory agreement  with  the  experimental  data. 
Consideration  of  the  main  physical  and  mechanical 
characteristics  of  soils  in  these  formulas  and  the 
use  of  the  power-law  distribution  of  velocities  reli- 
ably reflects  the  various  stages  of  sediment  move- 
ment. As  a  result  of  this  evaluation,  the  model  is 
recommended  for  evaluating  the  resistance  of  the 
bottom  and  slopes  of  canals  to  erosion.  The  resist- 
ance of  slopes  to  erosion  can  be  provided  either  by 
designating  permissible  noneroding  velocities  in 
the  channel  or  by  revetting  them.  The  design  of 
the  revetments  should  be  designated  differentially 
oyer  the  height  of  the  slope  in  conformity  with  the 
distribution  of  the  permissible  and  vertical  average 
velocities  in  the  slope  zone.  (Fish-PTT) 
W90-02557 


WATER  QUALITY  MANAGEMENT  IN 
CANALS  AND  PIPELINES. 

F.  V.  Stolberg. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  80-83,  August  1989.  3  fig,  1  tab,  6  ref. 

Descriptors:  "Water  quality  management,  "Mathe- 
matical models,  "Canals,  "Pipelines,  "Algal 
growth,  Hydrological  parameters,  Velocity. 

There  are  greater  possibilities  for  water  quality 
management  in  canals  and  pipelines,  in  comparison 
with  rivers,  since  the  abiotic  part  of  their  aquatic 
ecosystem  in  the  form  of  structural  and  technologi- 
cal parameters  can  be  assigned  differently  when 
designing  and  developing  the  operating  regime. 
Anthropogenic  eutrophication  of  natural  waters, 
which  leads  to  disturbance  of  the  standard  values 
of  such  indices  as  water  composition  and  proper- 
ties like  the  biomass  of  phytoplankton  and  dis- 
solved oxygen  content.  Because  a  considerable 
part  of  water  resources  is  supplied  to  consumers  by 
a  runoff  distribution  system,  including  water  in- 
takes, canals,  and  pipelines,  it  is  possible  to  regulate 
the  water  quality  by  hydraulic  engineering  meth- 
ods when  withdrawing  water  from  a  eutrophic 
water  source  and  transporting  it  to  the  consumer. 
Structure  of  canals  depends  on  the  morphometric 
characteristics  of  the  channel,  hydrological  param- 
eters, hydraulic  structures,  and  in  situ  water  pro- 
tection works.  A  mathematical  model  is  necessary 
for  realization  of  such  control.  A  limited  set  of 
initial  data  is  needed  for  its  use:  morphometry  of 
the  water  object,  current  velocity  of  the  water,  and 
initial  conditions  of  the  water  quality.  With  these, 
it  is  easy  to  calculate  entry  into  the  stream  of 
considerable  masses  of  blue-green  algae  during  the 
summer  bloom  and  the  extent  of  diatom  blooms 
during  spring  and  fall.  Changing  curves  along  the 
canal  may  change  the  incidence  of  algal  blooms. 
Design  of  the  water  conduit  to  Donetsk  (U.S.S.R.) 
to  lessen  algal  blooms  calls  for  alternating  closed 
pipeline  sections  with  a  length  of  about  20  km  each 
with  open  sections  of  the  canals  with  a  length  of  1- 
2  km  for  aeration  of  water  along  the  route.  (Mertz- 
PTT) 
W90-02694 
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Group  8B — Hydraulics 

ENERGY  AND  HYDRODYNAMIC  STUDIES 
OF  TURBINE  OPERATING  REGIMES  OF 
LARGE  PUMPING  STATIONS. 

V.  I.  Vissarionov,  V.  V.  Elistratov,  and  M.  M. 

Mukhammadiev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  84-87,  August  1989.  4  fig,  5  ref. 

Descriptors:  'Pumping  plants,  'Turbines,  'Hydro- 
electric plants,  'Hydraulic  engineering,  Hydrodyn- 


To  provide  reliable  operation  of  pumping  stations, 
in  addition  to  energy  studies  of  the  turbine  re- 
gimes, it  is  necessary  to  determine  the  fluctuations 
of  the  hydrodynamic  pressure  on  elements  of  the 
water  passage.  A  series  of  energy  and  hydrody- 
namic studies  to  determine  the  operating  charac- 
teristics of  a  horizontal  bulb  pump  unit  in  station- 
ary turbine  regimes  was  performed.  Studies  were 
performed  on  a  large-scale  model  device  equipped 
with  a  pump  having  a  diameter  of  0.35  m,  with  a 
type  OP-6  three-blade  runner.  Ranges  of  service 
typical  of  operating  regimes  were  used.  Operating 
characteristics  were  obtained  for  various  angles  of 
the  runner  blades  and  guide  vanes.  The  possibility 
of  operation  of  axial-flow  pump  units  in  a  turbine 
regime  was  proved  experimentally.  To  provide 
efficient  operation  of  the  pumping  station  in  pump 
and  turbine  regimes,  it  was  best  to  carry  out 
double  regulation  by  means  of  the  runner  blades 
and  gate  vanes.  Maximum  efficiency  values  were 
81.5%  in  the  turbine  regime  and  86%  in  the  pump 
regime.  For  matching  the  operation  of  the  unit  in 
the  optimal  zones  of  both  regimes  it  was  recom- 
mended to  use  a  static  frequency  changer.  The 
blade  frequency,  frequency  of  revolution,  and  low- 
frequency  oscillations  excited  by  the  vortex  line 
behind  the  runner  were  the  dominant  frequencies 
of  the  pressure  fluctuations  process  in  turbine  re- 
gimes with  maximum  energies.  (Mertz-PTT) 
W90-02695 


DISTRIBUTION  OF  WATER  DISCHARGES 
AND  CURRENT  VELOCITIES  IN  A  BRAIDED 
CHANNEL. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-02696 


FORMATION  OF  SAND  RIDGES  IN  CANALS. 

For  primary  bibliographic  entry  see  Field  23. 
W90-02697 


MAXIMUM  CAPACITY  OF  CIRCULAR  FREE- 
FLOW TUNNELS. 

V.  S.  Borovkov,  S.  A.  Pankratov,  and  N.  L. 

Pankratova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  96-98,  August  1989.  2  fig,  4  ref. 

Descriptors:  'Closed-conduit  flow,  'Flow  resist- 
ance, 'Hydraulic  engineering,  'Tunnel  construc- 
tion, Mathematical  models. 

Refinement  of  the  hydraulic  calculation  of  the 
capacity  of  free-flow  hydraulic  tunnels  is  quite 
important  in  connection  with  their  high  cost  and 
observed  tendency  toward  constructing  large  tun- 
nels. The  need  for  maximum  accuracy  of  the  hy- 
draulic calculation  under  these  conditions  is  obvi- 
ous. With  use  of  the  Altshul-Ludov  formula, 
which  was  checked  for  large  streams,  an  analysis 
was  made  of  the  maximum  capacity  of  tunnels. 
This  showed  that  the  ratio  of  the  maximum  dis- 
charge characteristic  to  the  discharge  characteris- 
tic of  a  completely  filled  tunnel  depends  on  the 
ratio  of  the  hydraulic  resistance  coefficients  for 
these  cases.  Filling  corresponding  to  the  maximum 
discharge  characteristic  is  weakly  dependent  on 
the  tunnel  roughness  and  is  close  to  0.944  time  the 
diameter  and  differs  insignificantly  from  the  filling 
0.93  times  the  diameter  regulated  by  building 
codes.  (Mertz-PTT) 
W90-02698 


MODEL    STUDY    OF    PRADO    FLOOD-CON- 
TROL DAM:  HYDRAULIC  MODEL  INVESTI- 
GATION 
Army  Engineer  Waterways  Experiment  Station, 


Vicksburg,  MS.  Hydraulics  Lab. 

J.  F.  George. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-89-19,  September  1989.  Final  Report.  43p,  2 

fig,  1 3  photos,  1 5  plates. 

Descriptors:  'Hydraulic  models,  'Spillways, 
'Flood  control,  Prado  Dam,  Model  studies,  Flow 
profiles,  Dikes,  Weirs,  Hydraulic  profiles,  Flow 
velocity,  Flow  discharge,  Scour. 

Tests  were  conducted  on  a  l:80-scale  model  of  the 
Prado  Dam  on  the  Santa  Ana  River,  near  Los 
Angelos,  CA,  and  spillway  to  determine  the  ade- 
quacy of  proposed  modifications  to  the  existing 
structure  to  convey  the  revised  design  flow  of 
615,000  cu  ft/sec  (cfs).  These  modifications  were 
to  serve  as  an  interim  solution  until  decisions  were 
made  either  to  make  major  design  modifications  to 
the  existing  structure  or  construct  a  new  structure 
upstream  of  Prado  Dam  that  would  control  down- 
stream flow  releases.  Unsymmetrical  approach 
conditions  to  the  spillway  resulted  in  poor  flow 
conditions  at  the  left  and  right  abutments  at  the 
weir,  which  caused  a  reduction  in  the  effective 
length  of  the  weir.  Test  results  indicated  that  in- 
stalling long  approach  walls  on  either  side  im- 
proved flow  conditions  at  the  weir,  but  did  not 
significantly  increase  the  capacity  of  the  spillway 
or  improve  flow  conditions  on  the  spillway.  There- 
fore, dikes  were  installed  on  the  left  and  right 
abutments  to  streamline  approach  conditions  to  the 
spillway,  thereby  improving  flow  conditions  at  the 
weir.  With  design  conditions  the  water  surface 
exceeded  proposed  wall  heights  along  the  spill- 
way. Additional  wall  height  was  obtained  by 
paving  a  small  berm  and  existing  topography  along 
each  side  of  the  spillway.  A  wall  having  a  warped 
surface  also  had  to  be  placed  on  top  of  the  berm  at 
the  downstream  end  of  the  spillway  chute  to  redi- 
rect any  flow  that  overtopped  the  paved  berm 
back  onto  the  spillway.  Flow  conditions  down- 
stream of  the  flop  bucket  were  unsatisfactory,  with 
large  standing  waves  present  in  the  exit  channel 
and  a  large  eddy  present  between  the  spillway  exit 
channel  and  the  earth  dam.  Maximum  velocities  of 
1 1  ft/sec  were  recorded  along  the  toe  of  the  dam 
with  a  discharge  of  400,000  cfs.  Due  to  the  erodibi- 
lity  of  the  material  in  the  exit  channel,  the  potential 
is  high  for  severe  scour  to  occur  in  these  areas 
with  a  major  flood  event.  No  noticeable  backwater 
effects  were  observed  from  the  constricted  bridge 
crossing  and  highways  just  downstream  of  the 
spillway.  The  design  discharge  of  615,000  cfs 
simply  submerges  these  structures.  (Author's  ab- 
stract) 
W90-02923 


TAYLOR  WEAK  STATEMENT  CFD  ALGO- 
RITHM FOR  FREE  SURFACE  HYDROME- 
CHANICAL  FLOWS. 

Tennessee  Univ.,  Knoxville. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-03048 


NUMERICAL  SIMULATION  OF  THE  VORTEX 
SHEDDING  PROCESS  PAST  A  CIRCULAR 
CYLINDER. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-03049 


NUMERICAL  INVESTIGATION  OF  TURBU- 
LENT FLOW  FIELD  IN  A  CURVED  DUCT 
WITH  AN  ALTERNATING  PRESSURE  DIF- 
FERENCE SCHEME. 

Xian  Jiaotong  Univ.  (China).  Dept.  of  Power  Me- 
chanical Engineering. 
Z.  J.  Liu,  C.  G.  Gu,  and  Y.  M.  Miao. 
IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
89-94,  6  fig,  1  tab,  6  ref. 

Descriptors:  'Mathematical  studies,  'Pipe  flow, 
•Ducts,  'Turbulent  flow,  Hydraulics,  Navier- 
Stokes  equations,  Mathematical  equations,  Finite 
volume  methods,  Alternating  pressure  difference 
scheme,  Algorithms,  Prediction,  Comparison  stud- 
ies, Pressure. 


A  finite  volume  method  is  presented  for  the  solu- 
tion of  the  two-dimensional,  incompressible,  steady 
Navier-Stokes  equations  with  the  K-epsilon  turbu- 
lence model.  A  new  scheme,  alternating  pressure 
difference  scheme  (APDS),  is  proposed  to  elimi- 
nate the  pressure  oscillation  with  an  ordinary  grid 
arrangement.  This  numerical  method  is  applied  to 
predicting  the  turbulent  flow  field  in  a  curved 
duct,  and  the  results  are  compared  with  the  corre- 
sponding experimental  data.  The  calculated  mean 
velocity  field  agrees  well  with  the  experimental 
one,  and  the  calculated  turbulence  intensity  distri- 
butions have  the  same  trend  as  the  experimental 
ones.  (See  also  W90-03036)  (Author's  abstract! 
W90-03050 


BOUNDARY  ELEMENT  INVESTIGATION  OF 
NATURAL  CONVECTION  PROBLEMS. 

Shinshu  Univ.,  Matsumoto  (Japan).  Dept.  of  Me- 
chanical Engineering. 

M.  Tanaka,  K.  Kitagawa,  C.  A.  Brebbia,  and  L.  C. 
Wrobel. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
drologic  Processes.  Elsevier,  New  York.  1988.  p 
103-114,  3  fig,  1  tab,  15  ref. 

Descriptors:  'Mathematical  studies,  'Convection, 
'Boundary  element  method,  Navier-Stokes  equa- 
tions, Mathematical  equations,  Energy  transfer, 
Numerical  analysis,  Computer  programs. 

A  boundary  element  formulation  is  presented  that 
employs  a  penalty  function  technique  for  steady 
natural  convection  problems.  By  regarding  the 
convective  and  buoyancy  force  terms  as  pseudo- 
body  forces,  the  standard  boundary  element  analy- 
sis of  elastostatics  can  be  extended  to  solve  the 
Navier-Stokes  equations.  In  a  similar  manner,  the 
standard  boundary  element  analysis  of  potential 
problems  can  be  applied  to  the  energy  transport 
equation.  Emphasis  is  placed  on  accurate  evalua- 
tion of  the  domain  integrals  resulting  from  the 
pseudo-source  terms.  A  self-adaptive  coordinate 
transformation  technique  proposed  by  Telles  is 
used  for  this  purpose.  Numerical  computation  is 
carried  out  for  some  cases  of  a  typical  benchmark 
problem  (two-dimensional  natural  convection  in  a 
square  cavity,  164  boundary  nodes,  289  internal 
nodes)  to  demonstrate  the  usefulness  of  the  pro- 
posed solution  procedure.  Although  the  present 
work  mainly  concerns  two-dimensional  problems, 
it  is  straightforward  to  construct  a  computer  pro- 
gram for  three-dimensional  problems.  (See  also 
W90-03036)(Rochester-PTT) 
W90-03052 


NEW  FAMILY  OF  SHAPE  FUNCTIONS. 

Mississippi  Univ.,  University.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03053 


ADAPTIVE  COLLOCATION  FOR  BURGERS' 
EQUATION. 

Wyoming  Univ.,  Laramie. 

M.  B.  Allen,  and  M.  C.  Curran. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.  1988.  p 

123-128,   1  fig,  9  ref.  NSF  Grants  DMS-8504360 

and  RII-86 10680. 

Descriptors:  'Mathematical  studies,  'Multiphase 
flow,  'Advection,  'Burgers  equation,  'Mathemati- 
cal equations,  Finite  element  method,  Algorithms, 
Water  resources  engineering,  Degrees  of  freedom, 
Computation. 

An  adaptive  gridding  algorithm  for  finite-element 
collocation  improves  resolution  of  steep  fronts  in 
advection-dominated  flows  such  as  Burgers'  equa- 
tion. The  scheme  decouples  refinement  equations 
from  the  overall  linear  system  solved  at  each  iter- 
ation of  each  time  step.  This  decoupling  preserves 
the  matrix  structure  associated  with  coarse-grid 
calculations  and  facilitates  parallel  computation  of 
the  unknowns  associated  with  refinement.  The 
method  was  tested  using  the  N-wave  problem  of 
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Cheng.  The  present  local  grid  refinement  scheme 
offers  an  efficient  method  for  adding  computation- 
al degrees  of  freedom  to  zones  requiring  fine-scale 
numerical  resolution.  The  predictor-corrector  iter- 
ation strategy  gives  rise  to  an  algorithm  that  side- 
steps the  extra  computations  associated  with  refine- 
ment during  the  early  Newton  steps  in  each  time- 
step  of  a  nonlinear  problem.  The  success  of  the 
method  with  Burgers'  equation  suggests  that  the 
approach  will  be  useful  in  other  nonlinear,  advec- 
tion-dominated  flows  in  water  resources  engineer- 
ing. (See  also  W90-03036)  (Rochester-PTT) 
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RADIATIVE  HEAT  TRANSFER  TO  FLOW  IN 
POROUS  PIPE  WITH  CHEMICAL  REACTION 
AND  LINEAR  AXIAL  TEMPERATURE  VARIA- 
TION. 

International  Centre  for  Theoretical  Physics,  Tri- 
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Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
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Descriptors:  •Mathematical  studies,  *Heat  transfer, 
•Pipe  flow,  Temperature,  Chemical  reactions,  Gas, 
Porosity,  Mathematical  models. 

The  flow  in  a  cylindrical  porous  pipe  is  considered 
in  the  presence  of  chemical  reaction  and  radiative 
heat  transfer.  If  the  temperature  of  the  pipe  varies 
linearly  with  axial  distance,  this  extremely  difficult 
three-dimensional  problem  can  be  tackled  for  low- 
Reynolds-number  flows  by  asymptotic  approxima- 
tion and  numerical  integration.  Formulation,  per- 
turbation and  basic  solution,  and  consequences  of 
the  effect  of  heat  transfer  at  the  wall  are  discussed 
quantitatively.  The  problem  considered  is  the  flow 
of  a  binary  mixture  of  a  dilute,  chemically  reacting 
gas,  in  a  porous  cylinder  reclined  at  an  angle  to  the 
horizontal.  It  is  assumed  that  the  Reynolds  number 
is  small.  It  was  determined  that  increase  in  the 
radiation  parameters  or  porosity  parameter  caused 
a  decrease  in  the  heat  flux  at  the  wall.  (See  also 
W9O-O3036)  (Rochester-PTT) 
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NUMERICAL  ANALYSIS  OF  TRANSIENTS  IN 
COMPLEX  HTOROPOWER  SCHEME. 

Eletrosul,  Florianopolis  (Brazil). 

S.  A.  Furlani,  and  G.  J.  Correa. 

IN:  Computational  Methods  in  Water  Resources, 

Vol.2:  Numerical  Methods  for  Transport  and  Hy- 

drologic  Processes.  Elsevier,  New  York.   1988    d 
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Descriptors:  *Brazil,  *Hydroelectric  plants, 
•Model  studies,  *Numerical  analysis,  'Hydraulic 
engineering,  Tunnels,  Penstocks,  Design  criteria, 
Load  rejection,  Hydrodynamics,  Mathematical 
models,  Forcacava  Project,  Simulation,  Compari- 
son studies.  Hydraulic  transients. 

Penstock  or  power  tunnel  design  requires  a  long- 
term  engineering  commitment,  including  selection 
of  a  convenient  diameter  and  providing  required 
turbine  regulation  stability  during  transient  and 
permanent  operation.  A  procedure  is  described 
that  was  used  for  the  analysis  of  hydraulic  tran- 
sients during  studies  of  the  Forcacava  Project, 
which  will  be  part  of  the  Fontes  Hydrogenerating 
System  in  Rio  de  Janeiro  State,  Brazil.  The  project 
will  include  adding  three  147-MW  Francis  turbines 
operating  with  306  m  head.  Effects  of  load  rejec- 
tion by  these  three  units  on  conditions  in  the  tunnel 
leading  to  the  powerhouse  were  simulated.  The 
effects  on  other,  existing  turbines  in  the  system  also 
were  determined.  From  the  simulation  a  6-m 
tunnel  diameter  was  chosen  and  it  was  determined 
that  the  introduction  of  a  surge  chamber  would  not 
help  correct  transient  conditions  because  it  could 
not  be  placed  in  a  convenient  position.  The 
model's  capability  to  evaluate  alternatives  and  the 
accuracy  obtained  (by  running  simulations  on  the 
existing  Salto  Santiago  Power  Plant  and  compar- 
ing the  results  with  measured  data)  confirm  the 
value  of  the  model  for  analysis  of  hydraulic  tran- 
sients. (See  also  W90-03036)  (Rochester-PTT) 
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NETWORK  MODEL  ASSESSMENT  TO  LEAK- 
AGE OF  FTLL  DAM. 

Gifu  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
T.  Sato,  and  T.  Uno. 

IN:  Computational  Methods  in  Water  Resources, 
Vol.2:  Numerical  Methods  for  Transport  and  Hy- 
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Descriptors:  *Model  studies,  *Leakage,  *Earth 
dams,  *Groundwater  movement,  *Monte  Carlo 
method,  Stochastic  models,  Network  model,  Com- 
puter models,  Performance  evaluation,  Pipe  flow, 
Finite  element  method. 

Groundwater  flow  analysis  using  the  network 
model  does  not  require  a  deterministic  geological 
structure.  All  parameters  in  the  model,  such  as  the 
spatial  coordinate  of  the  node  point,  thickness, 
length,  and  permeability  of  the  branch,  are  ap- 
proximated by  probabilistic  variables.  Monte  Carlo 
simulation  is  used  to  obtain  a  solution.  A  case 
history  of  application  of  the  network  model  for 
assessment  of  leakage  through  a  fill  dam  and  sub- 
soils is  given.  Only  widely  scattered  boring  and  in- 
situ  test  results  were  available  for  this  site.  The 
network  model  was  constructed  as  simply  as  possi- 
ble to  save  computation  time.  Three-dimensional 
finite  element  analysis  also  was  performed  to  check 
the  results.  The  quantity  of  leakage,  estimated  in 
three  different  situations,  was  similar  for  the  finite 
element  and  the  network  model.  However,  the 
computation  time  on  the  M-360  computer  was 
more  than  10  times  as  long  for  the  finite  element 
procedure.  The  need  for  repetitions  in  finite  ele- 
ment analysis  when  searching  the  phreatic  surface 
and  the  fact  that  the  network  model  approximates 
the  groundwater  flows  as  pipe  flows  account  for 
the  differences  in  computation  times.  Although  the 
network  model  used  here  is  practical,  there  are 
remains  some  problems  to  overcome,  including 
optimization  method,  dealing  with  transient  flows, 
and  rules  for  determining  numbers  of  zones,  node 
points,  and  branches  in  the  network.  (See  also 
W90-03036)  (Rochester-PTT) 
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GULAR CYLINDERS. 

Lahmeyer  International  G.m.b.H.,  Frankfurt  am 

Main  (Germany,  F.R.). 

S.  J.  Callander. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  10,  p  1316-1331,  Oct  1989. 

7  fig,  27  ref,  Append. 

Descriptors:  *Hydraulic  structures,  *Hydraulic  en- 
gineering, *Flow  characteristics,  *Flow  around 
objects,  'Vibrations,  Trash  racks,  Pipelines,  Piles, 
Offshore  platforms,  Heat  exchangers,  Vortices, 
Coastal  engineering,  Underwater. 

The  problem  of  flow-induced  vibrations  in  the 
direction  of  flow  received  prominence  during  the 
construction  of  the  Immingham  Oil  Terminal  in 
1968  as  long  circular  steel  piles  oscillated  at  unex- 
pectedly low  flow  velocities.  The  aim  of  this  re- 
search was  to  identify  the  various  mechanisms 
causing  flow-induced  vibrations  of  rectangular  cyl- 
inders. It  is  relevant  to  components  of  the  follow- 
ing structures:  trashracks;  underwater  cables  and 
pipelines;  jetties,  piles  and  other  coastal  or  river 
structures;  offshore  platforms;  and  tube  bundles  in 
heat  exchangers.  The  flow-induced  streamwise  vi- 
brations of  rectangular  cylinders  with  cross-sec- 
tional aspect  ratios  from  0.25  to  5  in  a  parallel 
approach  flow  of  water  were  investigated.  Experi- 
mental results  are  presented.  The  root-mean-square 
amplitude  of  the  vibrations  of  cylinders  whose 
cross  sections  are  nearly  square  is  very  sensitive  to 
small  changes  in  reduced  velocity,  when  the  re- 
duced velocity  is  near  to  the  reciprocal  of  twice 
the  Strouhal  number.  To  study  this  behavior, 
records  of  the  cylinder  motion  and  photographs  of 
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the  wake  were  taken  simultaneously,  which  al- 
lowed a  correlation  of  the  mode  of  vortex  shed- 
ding with  the  vibration  amplitude.  The  vortex 
shedding  changes  continuously,  but  not  periodical- 
ly, from  alternate  to  symmetric  and  vice  versa. 
Correspondingly,  the  vibration  amplitude  varies 
markedly,  being  small  when  the  vortex  shedding  is 
alternate  and  large  when  it  is  symmetric.  Vortex 
shedding  and  the  cylinder  motion  interact  with 
each  other  to  excite  and  amplify  the  streamwise 
oscillations.  (Author's  abstract) 
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THERMALLY  ENDUCED  DENSITY  CUR- 
RENTS  IN  NONRECTANGULAR  SIDEARMS. 
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Descriptors:  'Temperature  effects,  'Density  cur- 
rents, 'Lake  morphology,  'Cooling  ponds,  'Elec- 
tric powerplants,  'Heat  flow,  Mathematical 
models,  Thermal  stratification,  Density  stratifica- 
tion. 

Dispersion  of  heat  within  cooling  lakes,  which  are 
used  to  transmit  the  waste  heat  from  steam  genera- 
tion of  electric  power  to  the  atmosphere,  affects 
the  efficacy  of  the  atmospheric  transfer  process, 
the  thermal  structure  of  the  lake,  and  ultimately 
the  power  plant  efficiency.  A  considerable  portion 
of  the  surface  heat  transfer  from  a  cooling  lake  to 
the  atmosphere  can  occur  from  cooling  lake  side- 
arms,  which  are  dead-end  channels  with  their  open 
end  interconnected  with  the  main  body  of  the  lake. 
Thermally  induced  density  gradients  are  responsi- 
ble for  a  gravitational  circulation  that  draws 
heated  water  from  the  main  body  of  the  pond  into 
a  sidearm,  where  further  surface  heat  transfer  to 
the  atmosphere  occurs.  Relations  for  estimating  the 
total  rate  of  surface  heat  loss  and  the  longitudinal 
surface  temperature  distribution  for  sidearms  of 
rectangular  cross  section  have  been  developed. 
However  many  natural  sidearms  will  not  have 
rectangular  cross  sections.  In  this  study,  steady- 
state  experiments  in  a  dead-end  laboratory  channel 
having  as  overbank  cross  section  are  used  to  inves- 
tigate the  effects  of  cross-sectional  shape  on  ther- 
mally induced  gravitational  circulation  in  cooling 
pond  sidearms  with  large  length-to-depth  ratios. 
When  the  water  depth  is  large  over  the  overbank 
section,  the  flow  is  predominantly  two-dimension- 
al, longitudinal,  and  located  across  the  entire  chan- 
nel width  above  the  level  of  the  overbank  section. 
As  the  water  depth  is  decreased,  both  transverse 
shear  and  density  driven  cross-channel  circulation 
are  observed.  For  very  shallow  water  depths  over 
the  overbank  section,  the  longitudinal  circulation 
returns  to  two-dimensional  circulation,  although  it 
is  located  only  in  the  deep  part  of  the  cross  section. 
Comparisons  to  two-dimensional  theory  quantita- 
tively confirm  the  two-dimensional  behavior  at  the 
deepest  water  depth  and  show  that  even  at  very 
shallow  water  depths  the  overbank  section  remains 
quite  effective  for  heat  loss.  An  equivalent  rectan- 
gular cross  section  can  be  defined  for  a  nonrectan- 
gular  cross  section  which  allows  two-dimensional 
theory  to  be  used  to  predict  bulk  sidearm  proper- 
ties such  as  total  heat  loss  rate  and  return  flow 
temperature.  (Author's  abstract) 
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Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-03221 


FREE-SURFACE  FLOW  THROUGH  SCREEN. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

H.  H.  Yeh,  and  M.  Shrestha. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  10,  p  1371-1385,  Oct  1989. 
12  fig,  Href. 


187 


Field  8— ENGINEERING  WORKS 
Group  8B — Hydraulics 


i 
c 
1 


Descriptors:  *Free  surfaces,  'Hydraulics,  •Open- 
channel  flow,  'Hydraulic  engineering,  'Hydraulic 
models,  'Screens,  'Intakes,  Cooling  water,  Tur- 
bines, Pumps,  Forebays,  Head  loss,  Thermal  pow- 
erplants,  Hydroelectric  plants. 

Flows  through  screens  are  of  practical  interest  in 
many  hydraulic  engineering  problems.  Screens  are 
often  used  to  divert  fish  and  to  remove  debris  from 
an  intake  for  a  cooling  water  system  of  a  thermal 
power  plant,  a  turbine  intake  for  a  hydropower 
plant,  or  from  a  pump  forebay.  In  spite  of  many 
applications,  the  hydraulics  of  the  screen  flow  are 
not  fully  untirstood,  and  design  criteria  used  in 
practice  are  not  well  established.  In  this  study,  a 
prediction  model  was  developed  for  the  headloss 
through  a  screen  that  is  placed  in  an  open  channel. 
For  a  given  approach-flow  condition,  screen  incli- 
nation, and  screen  characteristic  (for  example,  flow 
contraction  and  deflection  caused  by  a  screen), 
values  of  the  headloss  coefficient  can  be  predicted 
by  the  model.  The  result  shows  that  there  is  an 
optimal  inclination  angle  to  minimize  the  headloss. 
The  predicted  values  of  the  headloss  are  found  to 
be  in  good  agreement  with  the  measured  values  in 
the  experiments.  However,  the  minimum  headloss 
appears  to  occur  with  slightly  less  screen  inclina- 
tion then  that  predicted.  In  addition,  the  headloss 
at  the  optimal  screen  angle  is  greater  than  the 
predicted  value;  the  screen  can  become  almost 
hydraulically  transparent  in  the  predicted  model, 
but  this  is  not  demonstrated  in  the  experiments. 
The  headloss  for  the  vertical  screen  is  some  what 
higher  than  the  predicted  value.  This  can  be  ex- 
plained by  the  formation  of  flow  separation  near 
the  bottom  boundary  behind  the  screen.  When  the 
screen  is  inclined  in  the  flow,  the  flow  separation  is 
not  present  because  of  the  flow  deflection  associat- 
ed with  the  screen  inclination.  (Author's  abstract) 
W90-03222 


OPTIMIZATION  MODEL  FOR  WATER  DIS- 
TRIBUTION SYSTEM  DESIGN. 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 
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SCOUR-DEPTH    PREDICTION    UNDER    AR- 
MORING CONDITIONS. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Biologi- 
cal and  Agricultural  Engineering. 
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BED-LOAD  DISCHARGE  OF  A  CHANNEL 
FLOW  WITH  WIND  WAVES. 
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Descriptors:  'Sediment  discharge,  'Hydraulics, 
'Bed  load,  'Channel  flow,  'Wind  waves,  Irriga- 
tion canals,  Mathematical  studies,  Flow  velocity, 
Irrigation  canals,  Bed-load  discharge,  Design  crite- 


Deformation  of  the  slopes  of  earth  canals  and  the 
eolian  process  related  to  wind  phenomena  disturb 
the  regime  of  the  bed  load.  Consequently,  when 
designing  and  operating  large  irrigation  canals  the 
effect  of  wind  on  the  flow  should  be  regarded  as 
one  of  the  main  factors  requiring  engineering  con- 
sideration when  predicting  the  bed-load  discharge 
and  other  design  parameters.  When  evaluating  the 
eroding  or  transporting  ability  of  a  flow  with  wind 
waves  in  canals  it  is  necessary  to  proceed  from  the 
fact  that  the  maximum  bottom  shear  stresses  are 
created  in  the  case  of  an  opposing  wind  in  the 
trough  section  of  the  wave.  Consequently,  it 
should  also  be  taken  as  the  design  value,  for  deter- 
mination of  which  relation  can  be  used  as  a  first 
approximation.  A  mathematical  relationship  was 
developed  that  includes  the  main  wind-wave  pa- 
rameters, with  respect  to  which  the  mechanism  of 
movement  of  the  bed  load  under  wind  conditions  is 
also  determined.  For  a  first  approximation,  this 
expression  can  be  recommended  as  a  correction 
factor  of  the  bed-load  discharge  under  natural  con- 
ditions (Geiger-PTT) 
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INFLUENCE  OF  RESERVOIR  LOADING  ON 
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STEPPED  PROTECTION  BLOCKS  FOR  DAM 
SPILLWAYS. 
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Descriptors:  'Riprap,  'Design  criteria,  'Bank  pro- 
tection, Bank  erosion,  Washouts,  Slope  stability, 
Channels. 

Riprap  continues  to  be  the  most  widely  used 
method  for  protection  of  erodible  channel  bound- 
aries. The  large  quantity  of  riprap  used  requires 
design  guidance  that  addresses  the  effects  of  grada- 
tion, layer  thickness,  side  slope  angle,  and  channel 
bends.  The  applicability  of  riprap  design  in  chan- 
nels, natural  or  man-made,  that  are  not  adjacent  to 
structures  that  induce  high  turbulence  levels  is 
analyzed.  A  general  design  procedure  based  on 
local  average  channel  velocity  and  local  depth  is 
summarized  as  follows:  1)  Determine  local  average 
velocity  using  the  California  Division  of  Highways 
equation,  physical  models,  numerical  models,  or 
prototype  measurements.  2)  Determine  the  riprap 
particle  size  for  which  30%  is  finer  by  weight.  If 
required,  make  a  correction  for  thickness,  unit 
stone  weight,  or  side  slope  angle.  3)  From  nearby 
quarries  determine  which  of  the  available  grada- 
tions has  the  lowest  total  cost  considering  cost  per 
ton  at  the  quarry,  transportation  cost,  placement 
cost,  etc.;  and  4)  If  the  gradation  selected  is  signifi- 
cantly different  from  the  assumptions  used  in  the 
determination  of  the  local  average  velocity  (step 
1),  iterate.  This  procedure  is  applicable  to  a  wide 
range  of  gradations  for  riprap  blanket  thickness 
equal  to  the  maximum  stone  size.  A  safety  factor  of 
1.2  is  proposed  based  on  a  comparison  with  avail- 
able prototype  riprap  stability  data.  Toe  protec- 
tion, placement  method,  and  filter  (bedding)  are 
some  of  the  other  factors  that  must  be  considered. 
(Ence-PTT) 
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SPILLWAY  DISCHARGE  CALCULATIONS  IN 

NWS  DAMBRK. 
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Descriptors:  'Flood  waves,  'Flood  forecasting, 
'Spillways,  'Weirs,  'Dam  failure,  'Discharge  hy- 
drographs,  Computer  models,  Orifice  flow,  Gates, 
Hydraulic  design. 

The  National  Weather  Service  Dam-Break  Flood 
Forecasting  Model  (NWS  DAMBRK)  simulates 
an  erosive  dam  breach  with  unsteady  flow  routing 
of  the  resulting  floodwave  through  the  down- 
stream channel.  The  program  is  capable  of  simulta- 
neously modeling  a  series  of  dams  and  reservoirs 
within  a  river  reach,  and  offers  several  options  for 
the  computation  of  discharges  past  a  dam.  With 
this  program,  spillway  discharges  may  be  calculat- 
ed for  either  an  uncontrolled  or  a  gated  spillway, 
but  not  both.  The  discharge  from  an  uncontrolled 


spillway  is  strictly  a  function  of  the  hydraulic 
head.  The  controlling  function  may  by  either  a 
user-specified  table  of  water-surface  elevation 
versus  discharge  values,  or  a  weir-flow  equation. 
For  controlled  (gated)  spillways,  it  is  assumed  that 
all  gate  parameters  reflect  uniform  conditions 
across  all  spillways  at  the  site,  and  multiple  spill- 
way gates  are  assumed  to  have  uniform  gate  open- 
ings at  all  bays.  The  discharge  through  a  time- 
independent  gated  spillway  may  be  specified  as  a 
function  of  the  water-surface  elevation  or  comput- 
ed from  an  orifice  equation.  The  discharge  through 
a  time- varying  spillway  gate  is  calculated  using  the 
appropriate  weir  or  orifice  equations.  For  uncon- 
trolled weir  flow,  the  spillway  discharge  is  calcu- 
lated using  an  unsubmerged,  uncontrolled  weir- 
flow  equation  based  on  design  flow  and  adjusted  to 
the  current  hydraulic  head  and  submergence  con- 
ditions. For  the  transitional  condition  between  ori- 
fice and  uncontrolled  weir  flow,  the  spillway  dis- 
charge is  calculated  for  a  controlled  weir-flow 
equation.  The  discharge  term  for  all  turbine,  leak- 
age, fish  ladder,  outlet  works,  or  other  fixed  flows 
past  the  dam  is  specified  in  the  'turbine  flow'  term 
which  can  be  specified  as  a  function  of  time  or  as  a 
constant  value  until  that  dam  fails.  The  current 
formulas  included  in  the  program  should  mitigate 
the  problem  of  flow  discontinuities  arising  during 
the  transition  from  controlled  weir  to  orifice  flow 
and  back,  while  providing  fairly  accurate  dis- 
charge computations  across  all  flow  regimes. 
(Ence-PTT) 
W90-03337 


HYDRAULIC  JUMP  TYPE  STILLING  BASIN 
FOR  LOW  FROUDE  NUMBERS. 

Regional  Engineering  Coll.,  Kurukshetra  (India). 
N.  N.  Pillai,  A.  Goel,  and  A.  K.  Dubey. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  7,  p  989-994,  July  1989.  3 
fig,  1  tab,  9  ref. 

Descriptors:  'Hydraulic  jump,  'Stilling  basins, 
'Baffles,  'Chutes,  Froude  number,  Channel  scour, 
Scour,  Hydraulic  design. 

Design  of  short  and  efficient  hydraulic  jump  type 
stilling  basins  for  inflow  Froude  numbers  below 
4.5  is  difficult  because  the  jump  formed  is  weak 
and  oscillating.  The  performance  of  three  stilling 
basins  recommended  for  low  inflow  Froude  num- 
bers and  a  fourth  stilling  basin  of  a  new  design 
were  measured.  The  three  stilling  basins  studied 
are:  1)  USBR  stilling  basin  IV  (with  chute  blocks 
and  a  sloping  end  sill,  the  length  of  the  basin  is 
equal  to  the  length  of  the  jump  on  a  horizontal  bed 
without  appurtenances.);  2)  the  Indian  Standards 
Institution  (IS)  design  (which  includes  baffle  piers 
as  well  as  chute  blocks  and  end  sill);  and  3)  the 
SAF  stilling  basin  (for  use  in  small  structures;  the 
reduction  in  basin  length  is  more  than  70%.).  The 
experiments  were  conducted  in  a  steel  flume  with 
glass  side  panels.  A  false  wooden  floor  of  adjusta- 
ble length  and  an  erodible  sand  bed  downstream 
were  used  for  scour  studies.  The  discharge  in  the 
flume  was  adjusted  by  an  inlet  valve  so  that  inflow 
Froude  numbers  were  2.85,  3.75,  and  4.57  in  the 
three  series  of  tests  performed.  The  tests  showed 
that  even  though  the  first  two  basins  were  much 
longer,  they  did  not  have  any  special  improvement 
in  flow  conditions  or  in  energy  dissipation  as  com- 
pared to  the  SAF  stilling  basin.  The  scour  ob- 
served with  the  SAF  stilling  basin  was  close  to 
that  observed  with  the  IS  stilling  basin  and  better 
than  that  observed  with  the  USBR  stilling  basin. 
The  new  stilling  basin  had  wedge-shaped  baffle 
piers  of  vertex  angle  150  degrees  cut  back  at  90 
degrees  on  the  sides,  an  apron  length  equal  to  that 
of  the  SAF  stilling  basin,  and  a  sloping  end  sill. 
The  sweepout  depth  and  scour  in  the  new  stilling 
basin  were  reduced.  (Ence-PTT) 
W90-O3339 


PRESSURE  RECOVERY  IN  DIVIDING  OPEN 
CHANNELS. 

Technical  Univ.  of  Nova  Scotia,  Halifax. 

M.  G.  Satish,  A.  S.  Ramamurthy,  and  K.  S. 

Narasiah. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  7,  p  995-999,  July  1989.  3 
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fig,  6  ref. 

Descriptors:  'Open-channel  flow,  'Diversion 
channels,  'Bypass  channels,  Momentum  transfer, 
Piezometers,  Pressure-measuring  instruments,  Hy- 
draulics. 

A  specific  problem  encountered  in  evaluating  the 
characteristics  of  flow  in  dividing  lateral  open 
channels  such  as  branch  channel  manifold  systems, 
batteries  of  side  weirs  and  systems  of  floor  outlets 
is  examined.  In  such  systems,  to  account  for  the 
uncertainty  in  evaluating  the  axial  momentum 
transported  from  the  main  channel  to  a  single 
branch,  a  pressure  recover  factor  F  has  to  be 
determined.  Results  of  a  limited  number  of  experi- 
ments are  used  to  estimate  R  for  the  particular  case 
of  a  discrete  open  channel  branch  set  at  right 
angles  to  a  main  channel.  The  rectangular  channels 
used  in  the  tests  were  horizontal  and  were  made  of 
polished  stainless  steel.  To  reduce  turbulence, 
baffle  systems  were  provided  in  the  main  channel. 
The  branch  channel  was  positioned  at  right  angles 
to  the  main  channel  and  the  edges  at  the  junction 
were  sharp.  The  wall  pressures  were  recorded  by 
means  of  piezometers.  For  each  experiment,  the 
net  force  on  the  branch  channel  was  easily  com- 
puted by  integrating  the  wall  pressure  readings  to 
estimate  the  pressure  recovery  factor  R.  R  was 
also  independently  evaluated  in  the  traditional  way 
using  velocity  and  pressure  traverse  data  in  the 
main  channel.  The  values  of  R  obtained  from  these 
two  methods  were  in  fair  agreement.  The  pressure 
recovery  factor  R  remained  fairly  constant  over  a 
wide  range  of  discharge  ratios.  The  value  of  R  did 
not  depend  significantly  on  the  Froude  number  of 
the  main  channel  flow  approaching  the  branch  in 
the  range  between  0.41  and  0.86.  The  following 
conclusions  were  drawn:  (1)  For  spatially  varied 
dividing  flow  in  open  channels,  a  pressure  recov- 
ery factor  R  accounts  for  the  axial  momentum 
transfer  due  to  the  turning  of  the  lateral  flow;  and 
(2)  The  value  of  R=0.83  was  directly  determined 
using  static  pressure  records  on  the  walls  of  the 
branch  channel.  The  experimental  values  of  R  for 
spatially  varied  dividing  open  channel  flow  com- 
pare qualitatively  with  the  corresponding  value  of 
R  determined  by  Bajura  for  closed  conduits. 
(Ence-PTT) 
W90-03340 


RIVER-MEANDER     MODEL:     I.     DEVELOP- 
MENT. 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-03393 


RIVER-MEANDER     MODEL:     II.     APPLICA- 
TIONS. 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-03394 


DAM-BREAK  FLOWS  IN  CURVED  CHANNEL. 

Snohomish  County  Dept.  of  Public  Works,  Ever- 
ett, WA.  Surface  Water  Management  Section. 
S.  Miller,  and  M.  H.  Chaudhry. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1465-1478,  Novem- 
ber 1989.  15  fig,  22  ref.  NSF  Grant  CES-8700588. 

Descriptors:  *Dam  failure,  'Flood  flow,  'Flood 
channels,  'Channel  flow,  'Flood  forecasting, 
'Model  studies,  'Flood  waves,  'Hydraulic  models, 
Mathematical  models. 

Experimental  data  on  dam  break  flows  obtained  on 
a  test  facility  are  presented.  The  test  facility  com- 
prises a  3.65  m  by  2.3  m  upstream  reservoir  and  a 
0.3  by  0.3  m  rectangular  downstream  channel.  This 
channel  has  two  straight  segments  that  are  con- 
nected by  a  180  degree  bend.  Capacitance  probes 
are  used  to  record  water  levels  in  the  upstream 
reservoir.  A  new  procedure  using  electronic  digiti- 
zation of  video  images  is  used  to  record  water 
levels  in  the  downstream  channel.  This  procedure 
does  not  disturb  flow  and  gives  accurate  results. 
Comparison  of  the  unsteady  water  levels  computed 


by  using  the  Lax  scheme  with  the  measured  water 
levels  is  satisfactory.  The  conservation  form  of  the 
St.  Venant  equations  predicts  the  height  and  celeri- 
ty of  the  wave  better  than  the  nonconservation 
form.  An  approximate  procedure  is  presented  to 
compute  the  lateral  gradient  of  water  surface  in  a 
curved  channel.  Comparison  with  the  measured 
results  shows  satisfactory  agreement.  (Author's  ab- 
stract) 
W90-03395 


MODELING  OF  UNSTEADY  FLOW  IN 
CURVED  CHANNEL. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
D.  C.  Dammuller,  S.  M.  Bhallamudi,  and  M.  H. 
Chaudhry. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1479-1495,  Novem- 
ber 1989.  7  fig,  1  tab,  23  ref.  NSF  Grant  CES- 
8700588. 

Descriptors:  'Model  studies,  'Dam  failure,  'Flood 
flow,  'Flood  channels,  'Channel  flow,  'Flood 
waves,  'Hydraulic  models,  Mathematical  models. 

To  analyze  unsteady  flow  in  a  curved  channel, 
three-dimensional  equations  describing  the  conser- 
vation of  mass  and  momentum  are  transformed 
from  a  Cartesian  coordinate  system  to  a  channel- 
fitted  coordinate  system.  This  transformation 
allows  the  use  of  a  simple  reflection  boundary  to 
simulate  the  walls  of  a  curved  channel.  Equations 
in  channel-fitted  coordinates  are  then  integrated 
over  the  depth  to  obtain  a  set  of  depth-averaged 
two-dimensional  equations  that  are  then  solved 
using  the  MacCormack  explicit  finite-difference 
scheme.  The  results  of  the  mathematical  model  are 
compared  for  verification  to  experimental  data  for 
the  unsteady  flow  created  by  an  instantaneous  dam 
failure  obtained  in  a  laboratory  test  facility.  The 
agreement  between  the  computed  and  measured 
water  levels  is  satisfactory.  However,  the  comput- 
ed wave  speed  is  slower  than  the  measured  wave 
speed  when  the  flow  is  near  critical  conditions. 
Reflection  technique  works  well,  except  in  regions 
close  to  the  entrance  of  a  bend.  (Author's  abstract) 
W90-03396 


MODELING  OF  RIVERBED  EVOLUTION  FOR 
BEDLOAD  SEDIMENT  MIXTURES. 

Laboratoire  d'Hydraulique  de  France,  Grenoble. 
J.  L.  Rahuel,  F.  M.  Holly,  J.  P.  Chollet,  P.  J. 
Belleudy,  and  G.  Yang. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1521-1542,  Novem- 
ber 1989.  9  fig,  29  ref. 

Descriptors:  'Alluvial  rivers,  'River  beds,  'Bed 
load,  'Sediment  transport,  'Model  studies,  Simula- 
tion, Mathematical  models,  Rhone  River,  France. 

A  new  computational  methodology  for  fully  cou- 
pled simulation  of  unsteady  water  and  sediment 
movement  in  mobile-bed  alluvial  rivers  was  devel- 
oped and  tested.  The  one-dimensional  approach 
treats  bedload  transport  of  non-uniform  sediment 
mixtures  with  sorting  and  armoring  effects  consid- 
ered. Spatial  lag  effects  in  nonequilibrium  bedload 
transport  are  taken  into  account  through  innova- 
tive use  of  the  recently  developed  notion  of  a 
loading  law.  The  new  system  of  equations  for 
water  and  sediment  movement  is  solved  in  a  fully 
coupled,  implicit  manner  using  the  Preissmann 
finite  difference  scheme  implemented  to  allow  for 
either  upstream-or-downstream-induced  mobile- 
bed  perturbations.  Formal  analysis  of  the  coupled 
system  sheds  new  light  on  boundary-condition  re- 
quirements for  the  multiple-size-class  problem.  The 
fully  coupled  implicit  solution  has  proven  to  be 
robust  and  stable,  and  it  respects  the  underlying 
volumetric  conservation  laws  remarkably  well,  as 
demonstrated  in  continuity  analyses  of  computed 
bed  evolution  for  systematic  test  runs.  Implementa- 
tion of  the  new  code  is  demonstrated  through 
application  to  a  schematic  river  reach  resembling  a 
portion  of  the  lower  Rhone  River  in  France.  (Au- 
thor's abstract) 
W90-03397 


Hydraulic  Machinery — Group  8C 

TURBULENT  VELOCITY  PROFILES  FOR 
SMOOTH  AND  ROUGH  OPEN  CHANNEL 
FLOW. 

Cukurova  Univ.,  Adana  (Turkey).  Dept.  of  Civil 
Engineering. 
M.  S.  Kirkgoz. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  11,  p  1543-1561,  Novem- 
ber 1989.  14  fig,  1  tab,  28  ref. 

Descriptors:  'Open-channel  flow,  'Hydraulic 
roughness,  'Channel  flow,  'Turbulent  flow, 
'Flow  velocity,  Anemometers. 

Velocity  measurements,  using  a  laser-doppler  ane- 
mometer, were  carried  out  in  a  fully  developed, 
rectangular,  subcritical  open  channel  flow  on 
smooth  and  rough  beds.  The  average  roughness 
heights  of  the  rough  surfaces,  used  in  the  experi- 
ments, are  1  mm,  4  mm,  8  mm,  and  12  mm.  A 
model  is  presented  for  determining  the  reference 
level  of  the  velocity  distribution  on  rough  surfaces. 
The  shear  velocities  are  determined  from  velocity 
profiles  measured  close  to  the  bed.  The  calculated 
shear  velocities  show  an  increasing  tendency  as  the 
wall  roughness  increases.  In  the  fully  turbulent 
inner  region  on  a  smooth  wall,  the  coefficients  in 
the  logarithmic  law-of-the-wall  distribution  take 
values  of  2.44  and  5.5;  the  former  corresponds  to 
0.41  for  the  Karman  constant.  The  velocity-defect 
expression  of  Coles  has  a  profile  parameter  of  0.1, 
rather  than  0.55.  For  rough  channels,  the  represen- 
tation of  the  overall  data  in  terms  of  law-of-the- 
wall  distribution  seems  reasonable;  however,  the 
velocity-defect  distribution  is  not  satisfactory.  (Au- 
thor's abstract) 
W90-03398 
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ALTERATIONS  IN  THE  FOLLOW-UP  CIR- 
CUIT OF  THE  SPEED  CHANGER  OF  ERG-M 
TURBINE  SPEED  GOVERNORS  FOR  OPER- 
ATION IN  THE  ACTIVE  POWER  GROUP 
CONTROL  SYSTEM. 

A.  A.  Dekanov,  N.  N.  Prilevskii,  and  V.  E.  Engel. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  29-32,  July  1989.  1  fig,  4  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.    1,  p 
33-35,  January  1989. 

Descriptors:  'Hydroelectric  plants,  'Powerplants, 
'Electrical  equipment,  'Automation,  'Hydraulic 
turbines,  USSR. 

One  of  the  main  problems  of  modern  hydropower 
engineering  is  an  increase  of  the  level  of  automa- 
tion of  hydroelectric  stations  by  introducing  the 
unified  active  power  group  control  (APGC) 
system.  The  unified  APGC  system  is  intended  to 
operate  with  all  types  of  turbine  speed  governors 
(SG).  Minor  alterations  in  the  circuits  of  the  old 
type  of  SG  with  magnetic  amplifiers  (EGR-M, 
EGR-2M)  make  it  possible  to  connect  to  the 
APGC  system.  Recommendations  given  in  previ- 
ous publications  are  quite  complete  concerning 
adjustment  and  technical  measures  for  converting 
the  turbine  SG  to  a  follow-up  device  when  con- 
nected to  the  APGC  system.  Alteration  of  the 
follow-up  circuit  of  the  speed  changer  in  the  EGR- 
M  SG  during  operation  of  the  units  in  a  group 
control  system  provides  the  possibility  of  smooth 
transfer  of  the  unit  out  of  the  APGC  system.  This 
procedure  increases  the  operating  reliability  of  the 
APGC  system  in  an  overcurrent  control  regime 
and  eliminates  emergency  situations.  (Fish-PTT) 
W90-02560 


EXPERIENCE  IN  THE  DEVELOPMENT  AND 
OPERATION  OF  A  MICROHYDROSTATION. 

V.  N.  Alekseenko,  A.  V.  Ashmarin,  and  I.  I. 

Ivanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  1,  p  32-36,  July  1989.  4  fig.  Translated  from 

Gidrotekhnicheskoe  Stroitel'stvo,  No.   1,  p  35-38, 

January  1989. 

Descriptors:  'Mountains,  'Water  resources  devel- 
opment, 'Energy  sources,  'Hydroelectric  power, 
'Hydroelectric  plants,  Hydraulic  turbines,  Live- 
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stock,  Farming,  Hydro-logical  regime,  Field  tests, 
Penstocks,  Electrical  equipment,  USSR. 

In  remote  hard-to-reach  mountain  regions  which 
are  rich  in  water  resources  from  small  rivers,  the 
energy  supply  for  remote-pasture  livestock  farm- 
ing, hydrological  and  weather  stations,  geological 
field  groups,  and  forestry  outposts  can  be  provided 
by  a  microhydrostation  with  a  unit  capacity  of  1.5 
kilowatts  (type  THHES-1.5),  developed  specifical- 
ly for  these  conditions.  The  main  requirements  of 
such  a  system  include:  small  capacity  unit,  small 
size  and  weight;  simplicity  of  design;  safety  of 
operation;  reliability  of  operation;  convenience  of 
assembling,  dismantling,  and  transporting;  and  a 
minimum  amount  of  construction  work.  An  experi- 
mental model  of  the  THHES-1.5  underwent  thor- 
ough tests  under  field  conditions  on  a  mountain 
river  at  Aksak-Too  in  the  Kirgiz  SSR.  The  follow- 
ing operating  characteristics  were  observed  during 
the  3-yr  experimental  operation:  number  of  hours 
of  use-3,500/yr;  availability  factor  of  the  unit- 
0.98;  time  of  assembling  and  putting  the  THHES 
into  operation- </=  or  72  hr;  dismantling  and 
preparation  for  relocation  (with  consideration  of 
the  drying  o  the  hoses)- 10- 12  hr;  and  weight  of 
the  experimental  model-92  kg.  The  results  indicate 
that  the  transverse  reaction  turbine  with  a  simpli- 
fied technology  of  manufacturing  the  runner,  in- 
duction motor-generator  with  self-excitation  and  a 
flexible  hose  penstock  made  in  sections  is  simple 
and  reliable  in  operation.  (Fish-PTT) 
W90-02561 


SELECTION  OF  THE  PARAMETERS  OF  HY- 
DRAULIC TURBINES  WHEN  RECONSTRUCT- 
ING OPERATING  HYDROELECTRIC  STA- 
TIONS. 

I.  P.  Ivanchenko,  A.  I.  Nikiforov,  and  V.  I.  Platov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  37-45,  July  1989.  4  fig,  2  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  38-44,  January  1989. 

Descriptors:  'Hydroelectric  plants,  *Hydraulic 
design,  *Hydraulic  turbines,  Discharge  capacity, 
Optimal  yield,  Dynamics,  Electrical  equipment, 
Performance  evaluation,  Optimization,  Load  distri- 
bution, USSR. 

The  following  characteristics  are  typical  for  hy- 
drostations  where  problems  of  the  reconstruction 
and  re-equipping  of  the  units  are  urgent:  the  major- 
ity of  hydrostations  are  equipped  with  adjustable- 
blade  turbines,  the  operating  regimes  of  which  are 
far  from  the  optimal  efficiency  with  respect  to  the 
reduced  discharge;  at  a  number  of  hydrostations 
the  installed  capacity  of  the  turbines  has  been 
increased  by  10-25%  compared  with  the  design 
due  to  boosting  the  operating  regime  of  the  tur- 
bines. Along  with  a  decrease  in  the  efficiency  of 
using  the  stream  and  a  shift  in  the  operation  of  the 
turbines  into  a  zone  of  lower  efficiency  and  in- 
creased dynamic  loads,  a  decrease  in  the  reliability 
of  the  units  is  observed.  The  need  for  replacement 
is  dictated  not  only  by  physical  wear  of  the  main 
elements  of  the  units  but  also  by  the  fact  that  they 
have  become  obsolete  and  that  the  requirements 
imposed  on  hydrostations  have  changed.  A 
method  which  enables  a  solution  to  these  problems 
requires:  (1)  a  complete  performance  curve  of  the 
turbine;  (2)  operating  regimes  of  the  unit  in  the 
form  of  a  topogram;  and  (3)  distributions  for  vari- 
ous total  loads,  which  are  found  from  the  operat- 
ing experience  of  hydroelectric  stations  in  service. 
The  proposed  method  of  optimizing  the  selection 
of  the  main  parameters  of  turbines  during  recon- 
struction and  re-equipping  of  existing  stations  can 
be  an  integral  part  of  a  more  general  method  of 
determining  the  need  and  sequence  of  moderniza- 
tion of  the  equipment  of  operating  hydroelectric 
stations.  (Fish-PTT) 
W90-02562 


EXPERIENCE  IN  THE  START-UP  AND  FULL- 
SCALE  TESTS  OF  THE  EQUIPMENT  OF  THE 
BAJINA  BASTA  PUMPED-STORAGE  STA- 
TION IN  YUGOSLAVIA. 

M.  F.  Krasil'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  1,  p  59-63,  July  1989.  4  fig.  Translated  from 


Gidrotekhnicheskoe  Stroitel'stvo,  No. 
January  1989. 


1,  p  54-57, 


Descriptors:  "Hydraulic  turbines,  •Electrical 
equipment,  "Hydroelectric  power,  'Pumped  stor- 
age, Testing  procedures,  Construction  methods, 
Reservoirs,  USSR,  Yugoslavia. 

The  first  large  pump-turbine  motor-generator  units 
at  pumped  storage  stations  (PSSs)  under  construc- 
tion in  the  USSR  are  to  be  started  and  put  into 
operation  in  the  near  future.  In  connection  with 
the  characteristics  of  the  operation  of  such  equip- 
ment related  to  the  diversity  both  of  the  steady 
(turbine,  pump,  and  synchronous  capacitor  re- 
gimes) and  transient  regimes,  the  completeness  and 
quality  as  well  as  the  timeliness  of  performing  the 
start-up  and  adjustment  tests  and  acceptance  tests 
acquire  special  importance.  It  is  of  value  to  use 
foreign  experience,  particularly,  the  experience  in 
the  start-up  and  full-scale  tests  of  the  hydropower 
equipment  of  the  Bajina  Basta  PSS  in  Yugoslavia. 
The  start-up  and  adjustment  works  on  the  equip- 
ment performed  after  completing  the  installation 
works  during  construction  of  the  Bajina  Basta  PSS 
and  the  numerous  acceptance  tests  of  the  reversible 
units  in  all  steady  and  transient  regimes  conducted 
at  a  minimum  head  (with  initial  filling  of  the  upper 
reservoir  to  the  minimum  operating  level)  provid- 
ed the  possibility  of  successful  operation  of  the 
units  at  the  design  and  maximum  heads.  A  timely 
check  of  the  performance  of  individual  compo- 
nents and  mechanisms  of  the  hydropower  equip- 
ment and  the  performance  of  full-scale  tests  in  all 
operating  regimes  of  the  units  are  necessary  also 
for  Soviet  PSSs,  which  will  promote  the  more 
successful  start-up  of  PSSs.  (Fish-PTT) 
W90-02565 


ENERGY  AND  HYDRODYNAMIC  STUDDZS 
OF  TURBINE  OPERATING  REGIMES  OF 
LARGE  PUMPING  STATIONS. 

For  primary  bibliographic  entry  see  Field  8B. 
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PROPER  SECTION  OF  THE  SUPPLY  SYSTEM 
OF  LOCKS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-02700 


TRASH  RACKS  WITH  STATIONARY  REIN- 
FORCED-CONCRETE  CROSSBAR. 

A.  L.  Rakhmanova,  V.  I.  Platov,  and  I.  O.  Rybak. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  2,  p  110-114,  August  1989.  3  fig,  1  tab,  1  ref. 

Descriptors:  "Hydraulic  engineering,  "Hydroelec- 
tric plants,  "Trash  racks,  Reinforced  concrete, 
Flow  velocity,  Design  criteria. 

The  main  differences  in  the  operating  conditions  of 
trash  racks  of  low-head  channel  hydroelectric  sta- 
tions from  the  racks  of  deep  water  intakes  are  as 
follows:  clogging  of  the  racks  related  to  poor 
preparation  of  the  flooded  zone;  driving  and  heap- 
ing of  logs  on  the  racks  from  rafts  that  broke  up  on 
the  reservoir;  clogging  of  the  racks  by  plant  debris 
falling  into  the  reservoir  from  the  banks;  and  clog- 
ging of  the  racks  by  frazil  during  ice  formation. 
The  consequences  of  these  factors  are:  large  differ- 
ences of  heads  on  the  racks;  large  average  flow 
velocities  before  the  rack;  large  nonuniformity  of 
the  velocities  past  the  rack  both  in  plan  and  in 
height,  that  lead  to  large  local  velocities;  and  large 
angles  of  incidence  of  the  flow  on  the  bars  of  the 
rack  and  considerable  nonuniformity  of  these 
angles  over  the  width  of  the  span  of  the  rack.  The 
design  of  a  rack  with  stationary  reinforced-con- 
crete  crossbeams  with  some  improvement  of  the 
bar  sections  and  their  attachment  fittings  can  be 
recommended  for  further  use,  when  this  use  is 
justified  by  a  technical  and  economic  comparison 
with  the  rack  of  the  traditional  design.  (Mertz- 
PTT) 
W90-02701 


CAVITATION     EROSION     IN     HYDROTUR- 
BINES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 


Mineral  Engineering. 

R.  E.  A.  Arndt,  R.  L.  Voigt,  J.  P.  Sinclair,  P. 

Rodrique,  and  A.  Ferreira. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  10,  p  1297-1315,  Oct  1989 

10  fig,  14  ref. 

Descriptors:  "Hydraulic  engineering,  "Cavitation, 
•Hydraulic  turbines,  "Turbines,  "Hydroelectric 
plants,  "Corrosion,  Hydraulic  machinery,  Operat- 
ing costs,  Maintenance. 

For  many  hydroelectric  units,  the  need  for  repair 
of  cavitation  pitting  damage  to  the  runner,  wicket 
gates,  and  other  turbine  components  is  a  control- 
ling factor  in  determining  hydroelectric  unit  down- 
time. The  increasing  cost  of  energy  that  has  to  be 
generated  by  nonhydro  sources  during  hydroplant 
downtime  emphasizes  the  need  to  reduce  the  repair 
periods  both  in  number  and  duration.  This  paper  is 
based  on  a  field  survey  of  the  operational  and 
design  characteristics  of  729  hydroturbines  in- 
stalled since  1950  having  either  a  capacity  in  excess 
of  20  MW  or  a  discharge  diameter  greater  than  3 
m.  This  data  base  includes  67%  of  the  total  U.S. 
hydropower  capacity  (40,000  MW).  A  nondimen- 
sional  erosion  rate  parameter  is  developed  to  make 
meaningful  comparison  of  observed  cavitation  ero- 
sion rate  with  theory  and  laboratory  experiments. 
Overall  design  parameters  such  as  specific  speed 
and  unit  speed  for  a  given  head  are  found  to  have 
little  variation  from  manufacturer  to  manufacturer. 
However,  cavitation  erosion  rate  varies  widely 
even  when  relative  comparisons  are  made.  These 
variations  are  attributable  to  variations  in  setting, 
manufacturing  tolerances,  and  operational  history 
of  a  given  unit.  Size  effects  appear  more  pro- 
nounced that  predicted.  Direct  repair  costs  are 
only  about  1.5  cents  per  mega  wan  hour,  but 
hidden  costs  associated  with  reductions  in  useful 
life  or  degradation  of  efficiency  or  energy  produc- 
tion losses  could  be  very  significant.  (Author's 
abstract) 
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NEW  INSTRUMENTS  FOR  ROUTINE  MONI- 
TORING OF  STRUCTURES  AT  THE  SAYANO- 
SHUSHENSKOE  HYDROELECTRIC  STA- 
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For  primary  bibliographic  entry  see  Field  7B. 
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UPRATTNG  HYDRO  TURBINES:  HYDRAULIC 
AND  MECHANICAL  FACTORS. 

National  Hydroelectric  Power  Corp.  Ltd.,  New 

Delhi  (India). 

B.  S.  K.  Naidu. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  10,  p  19-22,  Oct  1989.  1 

fig,  6  tab,  5  ref. 

Descriptors:  "Hydraulic  machinery,  "Hydraulic 
engineering,  "Mechanical  engineering,  "Turbines, 
"Hydroelectric  plants,  Maintenance,  Upgrading, 
Hydrodynamics,  Materials  engineering,  Computer- 
aided  design,  Performance  evaluation,  Economic 
life. 

Hydro  turbines  installed  15  to  20  years  ago  can 
now  be  uprated  by  at  least  15  percent  through 
minor  changes,  and  by  about  30  percent  through 
major  modifications.  These  changes  take  advan- 
tage of  recent  technological  innovations  in  engi- 
neering materials,  and  computer-based  techniques 
in  the  hydrodynamic  and  mechanical  design  of 
components.  Uprating  options  include  higher  out- 
puts at  rated  heads,  increasing  the  head,  modifying 
the  existing  runner,  and  runner  replacement.  All 
the  components  require  re-checking  for  their  suit- 
ability, however,  under  the  new  operating  condi- 
tions, and  assessment  of  their  residual  life  expectan- 
cy should  be  made.  (Mertz-PTT) 
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IWPCDM,  Vol.  41,  No.  10,  p  24-26,  Oct  1989.  4 
fig- 
Descriptors:  'Kaplan  turbines,  'Upgrading,  'Hy- 
draulic machinery,  'Turbines,  'Hydroelectric 
plants,  'Czechoslovakia,  Modernization,  Mainte- 
nance, Cavitation,  Hydraulic  engineering,  Cost  re- 
payment. 

After  nearly  30  years  of  operation  of  the  Orlik 
powerplant  in  Czechoslovakia,  it  appeared  neces- 
sary to  carry  out  extensive  repairs  to  components 
damaged  by  cavitation,  frequent  starts  and  consid- 
erable head  variations.  The  opportunity  was  taken 
to  uprate  the  equipment.  To  reach  higher  efficien- 
cies it  was  necessary  to  use  more  suitable  runner 
blade  profiles,  with  a  more  favorable  relationship 
of  lift  and  resistance  coefficients;  reduce  the  fric- 
tion losses  by  reducing  the  wetted  surfaces  of  the 
runner;  and  achieve  the  optimal  performance  of 
the  new  runner  near  to  the  most  frequent  operation 
conditions  of  the  plant.  The  modernization  project 
has  resulted  in  increased  power  production  and 
plant  availability.  The  final  profit  from  the  mod- 
ernization is  illustrated  by  the  payback  period, 
which,  in  this  case,  will  be  two  to  three  years. 
(Mertz-PTT) 
W90-03306 


EDPS  EXPERIENCE  IN  THE  REPAIR  AND 
MAINTENANCE  OF  HYDRO  GENERATORS. 

Electricite  de  France,  Paris.  Service  de  la  Produc- 
tion Hydraulique. 
J.-M.  Maujean. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  10,  p  28-32,  Oct  1989.  1 
fig- 
Descriptors:  'Maintenance,  'Electrical  equipment, 
•France,  'Hydraulic  machinery,  'Hydroelectric 
plants,  'Testing  procedures,  Inspection,  Economic 
life,  Downtime,  Rotors,  Stators,  Insulation,  Hy- 
draulic engineering,  Electrical  engineering,  Me- 
chanical engineering,  Operating  policies,  Mechani- 
cal failure,  Monitoring,  Economic  aspects. 

During  the  normal  life  of  a  hydroelectric  power- 
plant,  the  user  will  have  to  renew  part  of  the 
hydromechanical  and  electromechanical  equip- 
ment to  ensure  that  the  plant  continues  to  operate 
satisfactorily.  Rational  use  of  equipment  means 
taking  full  advantage  of  its  service  life  and  taking 
action  (part  or  total  replacement)  at  the  extreme 
limit  of  this  service  life;  it  is  ideal  to  act  before  an 
incident  occurs.  To  allow  for  this,  the  equipment 
must  be  monitored  regularly.  Inspections  are  essen- 
tial; they  may  require  disassembly  to  a  greater  or 
lesser  extent  and,  therefore,  generator  standstill. 
Inspection  frequency  may  vary  from  1-2  years  for 
short  inspections,  to  some  15 -year  intervals  for  the 
more  important  inspections,  requiring  removal  of 
the  rotor.  Tests  can  make  it  possible  to  monitor  the 
internal  condition  of  insulation  in  the  rotor  and 
stator  coils.  Maintenance  operations  may  involve 
total  or  partial  removal  of  the  stator  winding  with 
repair  of  the  external  insulation  of  the  bars  and 
replacement  in  the  slot  with  improved  wedging 
and  reinsulation  of  the  polar  coil.  The  most  major 
operation  consists  of  rebuilding  the  generator.  This 
involves  rebuilding  of  the  stator.  A  policy  for 
monitoring  generators  will  ensure  improved  main- 
tenance of  machinery  and  help  avoid  incidental 
failures.  Electricite  de  France's  (EDF)  Hydraulic 
Generating  Department  has  established  such  a 
policy  to  ensure  an  optimum  maintenance  policy  at 
any  given  time.  Many  machines  have  been  rebuilt 
and  the  different  causes  leading  to  rebuilding  have 
been  classified  in  groups.  Rebuilding,  when  it  is 
necessary,  generally  results  in  improved  generator 
performances  with  obvious  economic  advantages. 
The  policy  followed  so  far  has  made  it  possible  to 
keep  the  generators  in  a  very  satisfactory  condi- 
tion, in  spite  of  the  considerable  age  of  certain 
plants.  Experience  gained  through  monitoring  the 
generators  has  shown  that  incorrect  application  of 
mechanical  techniques  at  the  generator  manufac- 
turing stage,  combined  with  inadequate  monitoring 
of  the  generator,  is  the  main  cause  of  defects  which 
lead  to  rebuilding.  Although  based  on  technical 
criteria,  a  decision  to  rebuild  also  takes  account  of 
economic  factors.  (Mertz-PTT) 
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UPRATING  AND  REFURBISHMENT  IN  THE 
USSR. 

Vsesoyuznyi         Gidroproektno-Izyskatel'skii         i 

Nauchno-Issledovatel'skii       Inst.       'Gidroproekt', 

Moscow  (USSR). 

B.  F.  Krasilnikov. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.   10,  p  33-36,  Oct   1989. 

Descriptors:  'Upgrading,  'USSR,  'Maintenance, 
•Hydraulic  machinery,  'Foreign  technology,  'Hy- 
droelectric plants,  'Hydraulic  turbines,  Inspection, 
Electrical  equipment,  Fatigue,  Feasibility  studies, 
Hydraulic  engineering. 

A  comprehensive  study  of  all  the  hydropower 
plants  which  have  operated  for  more  than  25  years 
was  carried  out  in  the  USSR.  The  analysis,  carried 
out  in  1982-1983,  demonstrated  that  22%  of  the 
total  number  of  turbine  failures  and  about  30%  of 
generator  failures  had  been  caused  by  material 
fatigue.  The  results  of  the  analysis  formed  the  basis 
of  a  feasibility  report  concerning  retrofitting  and 
uprating  in  the  European  part  of  the  USSR.  Fol- 
lowing the  report,  considerable  work  was  under- 
taken. The  retrofitting,  refurbishing  and  extension 
of  a  number  of  hydropower  plants,  which  repre- 
sents considerable  engineering  activities,  has  result- 
ed in  more  reliable  operation,  higher  efficiency  of 
units  and  increased  capacity.  (Mertz-PTT) 
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GOVERNOR  UPGRADING  AT  THE  ROANOKE 
RAPIDS  HYDRO  PLANT. 

Woodward  Governor  Co.,  Stevens  Point,  WI.  Hy- 
draulic Turbine  Controls  Div. 
D.  L.  Kornegay. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  10,  p  36-38,  Oct  1989.  1 
fig- 

Descriptors:  'Hydraulic  machinery,  'Upgrading, 
'Hydroelectric  plants,  'Hydraulic  turbines, 
•North  Carolina,  *Control  systems,  Benefits, 
Maintenance  costs,  Installation,  Electrical  equip- 
ment. 

As  part  of  a  general  refurbishment  scheme,  North 
Carolina  Power  is  converting  the  turbine  gover- 
nors at  the  Roanoke  Rapids  power  station  to  digi- 
tal electronic  controls.  The  expected  benefits  are: 
improved  unit  efficiency,  enhanced  flexibility  of 
operation,  increased  reliability,  and  reduced  main- 
tenance costs.  The  installation  of  the  new  control 
system  involved  five  steps:  removal  of  the  old 
mechanical  control  components;  installation  of  the 
electro-hydraulic  interface;  installation  of  the  elec- 
tronic blade  and  gate  servo  position  transmitters; 
installation  of  the  new  digital  control  equipment; 
and  addition  of  electronic  speed  pickups  on  the 
existing  permanent  magnet  generator.  The  first  up- 
graded unit  at  Roanoke  Rapids  is  scheduled  to  be 
in  service  October,  1989.  (Mertz-PTT) 
W90-03309 


KARAKAYA  DAM  AND  POWERPLANT. 

9  Eylul  Univ.,  Izmir  (Turkey). 

For  primary  bibliographic  entry  see  Field  8A. 
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DESIGNING  AERATORS  FOR  HIGH  VELOCI- 
TY FLOW. 

N.  L.  S.  Pinto. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  7,  p  44-48,  July  1989.  3 
fig,  5  tab,  2  ref. 

Descriptors:  'Hydraulic  equipment,  'Aerators, 
'Spillways,  Design,  Overflow  channels,  Mathe- 
matical analysis,  Chile,  Brazil,  Ecuador. 

Airflow  through  aerators  has  been  measured  in 
several  recently  built  structures:  the  Foz  do  Areia 
and  Emborcacao  spillways  in  Brazil;  the  Amaluza 
spillway  in  Ecuador;  the  Colbun  spillway  in  Chile; 
and,  the  Tarbela  Tunnel  No.  3  outlet  in  Pakistan. 
The  dimensions,  water  flow,  and  aerator  condi- 
tions of  these  structures  were  compared  and  ana- 
lysed, showing  the  role  of  basic  parameters  in  the 
air  dragging  mechanism.  An  empirical  formula  for 
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the  performance  of  an  aerator  was  derived  from 
the  Foz  do  Areia  data.  The  formula,  showing 
performance  as  a  function  of  the  Froude  number 
and  the  ratio  between  the  effective  air  duct  area 
and  the  unaerated  water  depth  of  the  flow,  resulted 
in  a  correlation  factor  of  97.62  percent.  It  is  sug- 
gested that  this  formula  could  be  used  for  rough 
estimates  of  air  entrainment  at  the  initial  stages  of  a 
project.  (Ence-PTT) 
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OMATA  INFLATABLE  WEIR,  AT  THE 
KAWARABI  HYDRO  SCHEME,  JAPAN. 

Bridgestone  Corp.,  Tokyo  (Japan). 

M.  Takasaki. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.   11,  p  39-41,  November 

1989.  3  fig. 

Descriptors:  'Inflatable  dams,  'Weirs,  'Hydro- 
electric plants,  Irrigation,  Water  pollution  control, 
Tidal  barriers,  Japan. 

The  design  and  installation  of  the  inflatable  weir 
used  for  the  Omata  diversion  works  in  the  Kawar- 
abi  hydro  scheme  is  examined.  Original  plans 
called  for  a  fixed  gravity  type  concrete  weir,  but  it 
was  determined  that  an  inflatable  weir  was  re- 
quired to  prevent  the  village  and  roads  above  the 
weir  from  being  flooded  during  typhoons  or  peri- 
ods of  sudden  snowmelt  runoff.  Selection  of  the 
inflatable  weir  also  eliminated  the  problem  of  sedi- 
ment build-up  behind  the  structure,  which  would 
threaten  upstream  areas,  as  periodic  sediment  flush 
would  be  accomplished  during  flood  conditions, 
when  the  weir  would  be  deflated  and  lying  flat  on 
its  foundation.  The  rubber  material  used  for  the 
weir  body  combines  a  nylon  material  to  withstand 
tension,  with  synthetic  rubber  for  air  and  water- 
tightness.  In  order  to  meet  the  following  require- 
ments-resistance to  ozone  to  prevent  deterioration 
from  sun  exposure,  abrasion  resistance  to  minimize 
wear  from  stones,  and  resistance  to  both  high  and 
low  temperatures-a  rubber  weir  incorporating  the 
protective  compound  EPDM  (ethylene  propylene 
diene  monomer)  was  chosen.  The  Omata  inflatable 
weir  is  set  to  deflate  automatically  when  the  water 
level  exceeds  639.8  m  at  the  site,  or  when  an 
overflow  depth  of  0.8  m  occurs  (a  condition  antici- 
pated to  occur  twice  a  year).  The  weir  is  inflated 
manually  when  the  water  level  recedes.  The  over- 
flow depth  for  the  automatic  deflation  system  uti- 
lizes an  electric  water  level  gauge.  An  automatic 
deflation  back-up  system  in  case  of  power  failure  is 
provided  in  the  form  of  a  blow-off  pipe.  Based  on 
considerations  of  equipment  space,  temperature, 
water  quality,  pipes,  inflation/deflation  times,  in- 
stallation, and  maintenance,  air  inflation  method 
was  chosen  over  the  water  inflation  method. 
Hydro  plants  represent  one  of  the  newest  applica- 
tion of  inflatable  weirs.  Other  uses  are  as  a  diver- 
sion structure  for  the  large  quantities  of  water 
required  for  wet-field  rice  irrigation,  in  pollution 
control,  and  as  tidal  barriers  because  of  the  non- 
corrosive  nature  of  the  rubber  body  of  the  weir. 
(Sand-PTT) 
W90-03390 


DERIAZ  TURBINE  OPTIMISES  ECONOMICS 
AT  THE  YASAKA  SMALL  HYDRO  PLANT. 

Mitsubishi  Heavy  Industries  Ltd.,  Tokyo  (Japan). 
T.  Tokura,  and  H.  Matsushita. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.   11,  p  47-49,  November 
1989.  5  fig,  2  tab. 

Descriptors:  'Hydroelectric  plants,  'Turbines, 
•Economic  evaluation,  Japan. 

Deriaz  turbines  were  first  manufactured  for  large 
scale  projects  in  the  1960s.  In  recent  years,  atten- 
tion has  been  focused  on  the  development  of  these 
turbines  for  small  hydro  applications.  A  recent 
application  of  a  Deriaz  turbine  at  a  small  hydro 
plant  in  Japan  demonstrates  the  advantages  of 
these  machines  in  achieving  a  high  efficiency  over 
a  wide  range  of  operating  conditions.  In  the 
Yasaka  plant,  high  grade  13%  Cr-high  percentage 
Ni  stainless  cast  steel  has  been  used  for  the  runner 
blades   (hub  and   cone)   to   reduce   the   need   for 
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maintenance,  thus  saving  labor  costs.  To  improve 
cavitation  characteristics,  the  load  per  blade  has 
been  decreased  by  the  provision  of  ten  blades.  The 
stability  of  shaft  vibration  has  been  improved  by 
decreasing  the  weight  of  the  runner  hub,  and  pro- 
viding a  rotary-type  servomotor  near  the  coupling 
which  connects  the  turbine  shaft  and  the  generator 
shaft.  The  structure  can  be  simplified  by  the  provi- 
sion of  16  cast  stainless  steel  guidevanes  and  a 
single  hydraulic  servomotor  and  bell-crank  system 
as  the  operating  mechanism.  Oil-free  bearings  are 
used  for  the  bushes  in  the  operating  mechanism. 
The  cast  stainless  steel  stayring  is  designed  for  easy 
maintenance.  The  sealing  system  for  the  main  shaft 
has  special  Teflon  packing,  which  gives  good  abra- 
sion resistance  and  is  durable.  The  main  guide 
bearing  is  of  the  self-contained  oil-lubricated  sleeve 
type.  Cooling  is  achieved  by  a  jacket  on  the  outer 
circumference  of  the  bearing,  rather  than  cooling 
pipes.  A  comparison  of  the  efficiency  characteris- 
tics, for  the  normal  effective  head,  between  the 
Deriaz  and  Francis  turbines  showed  that  the 
Deriaz  turbine  had  a  much  higher  efficiency  at  a 
partial  load  than  the  Francis  machine.  The  plant 
had  an  adequate  margin  compared  with  critical  as 
far  as  cavitation  characteristics  were  concerned.  A 
sufficiently  low  water  pressure  value  was  con- 
firmed from  measurements  at  the  casing  and  draft 
tube.  No  low  frequency  fluctuations  caused  by 
vortices  in  the  draft  tube  was  observed,  so  that 
aeration  was  not  found  to  be  required.  In  field 
tests,  load  rejection  conditions  were  quite  normal; 
no  abnormal  speed  rise  or  pressure  fluctuations 
were  observed.  Stable  operation  was  achieved 
from  no  load  to  the  corresponding  maximum  load 
at  each  head.  Tests  confirmed  that  the  Deriaz 
turbine  will  operate  normally  for  a  wide  range  of 
operating  heads.  (Sand-PTT) 
W90-03392 


8D.  Soil  Mechanics 


SHEAR  STRENGTH  OF  LOAM  SOILS  COM- 
PACTED BY  CYCLIC  LOADS. 

O.  A.  Pakhomov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  22-28,  July  1989.  5  fig,  1  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  27-32,  January  1989. 

Descriptors:  *Soil  mechanics,  *Soil  physical  prop- 
erties, *Construction,  'Compacted  soils,  *Loam, 
Moraines,  Cohesive  soils,  Dam  construction,  Soil 
water,  Moisture  content,  Soil  compaction, 
Strength,  Density,  Rolled-earth  dams,  Compress- 
ibility, USSR. 

When  constructing  dams,  embankments,  and  other 
structures  from  cohesive  soil  using  layerwise  com- 
paction, the  material  should  have  an  optimum 
moisture  content.  Under  real  conditions  the  natural 
moisture  content  of  soil  is  often  less  or  greater  than 
the  optimum.  An  experimental  investigation  of  two 
varieties  of  loams  (moraine  and  blanket)  was  car- 
ried out  to  determine  the  effect  of  the  characteris- 
tics of  compactability  (density,  moisture  content, 
cyclic  loads)  on  the  characteristics  of  the  shear 
strength  relevant  to  the  method  of  layerwise  com- 
paction by  rollers,  from  light  to  heavy.  The  shear 
strength  of  loams  was  investigated  using  a  large 
compression-shear  device  and  preliminary  com- 
pacting of  samples  by  various  cyclic  loads.  An 
improved  method  of  laboratory  method  was  devel- 
oped to  determine  the  physical  and  mechanical 
characteristics  corresponding  to  the  technology  of 
layered  compaction  of  embankments  by  light, 
medium,  and  heavy  static  rollers.  The  regularities 
obtained  experimentally,  reflecting  the  dependence 
of  the  shear  strength  characteristics  on  the  charac- 
teristics of  compactability,  must  be  taken  into  ac- 
count when  designing  and  constructing  earth 
structures  or  their  fragments  from  cohesive  soils 
using  compacting  machines  of  various  types.  (Fish- 
PTT) 
W90-02559 


PREDICTION  OF  REWORKING  OF  THE 
BANKS  OF  LOWER  RESERVOIRS  OF 
PUMPED-STORAGE  STATIONS. 

For  primary  bibliographic  entry  see  Field  2J. 


W90-02693 


BASIC  PRINCIPLES  OF  THE  ORGANIZA- 
TION OF  SYSTEMS  PROVIDING  RELIABIL- 
ITY AND  QUALITY  CONTROL  OF  THE  CON- 
STRUCTION OF  HIGH  EARTH  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-03247 


ONSITE  MEASUREMENTS  AND  MONITOR- 
ING OF  THE  STABILITY  OF  EARTH  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-03248 


CAUSES  OF  SEASONAL  VARIATIONS  OF 
THE  SEEPAGE  REGIME  OF  EARTH  STRUC- 
TURES. 

K.  I.  Anisimov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  9,  p  537-541,  March  1989.  5  fig,  8  ref. 

Descriptors:  'Earthworks,  'Earth  dams,  'Seepage, 
'Temperature  effects,  Seasonal  variation,  Perme- 
ability coefficient,  Hydraulic  conductivity,  Mathe- 
matical studies,  Piezometers,  Hydraulic  models, 
Piezometric  head,  Hydroelectric  plants,  Darcys 
law,  Pressure  head. 

Special  investigations  were  conducted  to  explain 
seasonal  variations  of  the  piezometric  heads  of 
dams  by  propagation  of  temperature  waves.  Ex- 
periments were  carried  out  on  a  Darcy  instrument 
loaded  with  washed  river  sand  in  a  pressure  flow 
regime.  At  a  constant  head,  water  with  a  gradually 
varied  temperature  in  the  range  of  8-24  C  was 
continuously  fed  into  the  instrument,  which  corre- 
sponds to  variations  of  the  water  temperature  in 
the  reservoir.  Simultaneously,  measurements  of  the 
piezometric  heads  and  temperatures  were  taken 
with  a  5-min  interval  at  the  corresponding  points, 
and  the  flow  rate  of  water  through  the  instrument 
was  also  checked.  The  results  of  a  theoretical 
calculation  made  with  of  Hazen's  formula  were 
compared  with  the  experimental  data.  Results 
show  that  variations  of  the  temperature  of  the 
seepage  flow  lead  to  considerable  fluctuations  of 
the  piezometric  heads.  For  the  permeability  coeffi- 
cient of  the  soil,  length  of  the  specimen,  and  gradi- 
ent of  the  head  examined  in  the  experiments,  the 
fluctuations  of  the  piezometric  heads  were  deter- 
mined with  consideration  of  an  expression  in  cross 
sections  of  the  instrument  from  the  relation  for 
one-dimensional  pressure  flow.  Results  were  com- 
pared with  data  from  long-term  observations  of 
piezometric  heads  and  temperature  recordings  at  a 
number  of  hydro  developments.  In  both  sets  of 
results,  a  shift  in  the  phases  of  fluctuations  of  the 
levels  in  the  piezometers  and  water  temperature  in 
them  and  a  decrease  of  the  amplitude  of  the  tem- 
perature fluctuations  along  the  profile  of  the  dam 
were  noted.  Differences  in  the  amplitudes  of  fluc- 
tuation of  the  levels  at  different  sites  are  probably 
related  to  the  difference  in  the  gradient  of  the  head 
in  different  zones  of  the  dam  as  confirmed  by 
laboratory  experiments.  (Geiger-PTT) 
W90-03252 


GEOTECHNICAL  MONITORING  PRO- 
GRAMMES FOR  EMBANKMENT  DAMS. 

J.  Dunnicliff. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  11,  p  12-16,  November 
1989.  4  fig,  2  tab,  6  ref. 

Descriptors:  'Earth  dams,  'Dam  design,  'Dam 
construction,  'Monitoring,  'Piezometers. 

The  main  purpose  of  instrumentation  in  an  em- 
bankment dam  is  to  study  whether  or  not  the  dam 
is  behaving  according  to  design  predictions.  Piezo- 
meters are  by  far  the  most  common  internal  instru- 
ment used  in  embankment  dams,  serving  two  pur- 
poses: piezometers  in  a  clay  core  indicate  rates  of 
dissipation  of  porewater  pressure  and  the  approach 
of  equilibrium  conditions  after  impounding;  piezo- 
meters may  be  appropriate  where  it  is  desired  to 
avoid  criticism  when  designing  a  dam  of  conven- 
tional design  and  moderate  height  on  a  good  foun- 
dation. There  are  a  number  of  geotechnical  ques- 


tions to  be  considered  in  monitoring  embankment 
dams:  (1)  What  are  the  initial  site  conditions.  These 
conditions  are  determined  by  use  of  conventional 
site  investigation  procedures,  often  supplemented 
by  in  situ  testing;  piezometers  also  play  a  role  in 
defining  groundwater  pressures  before  construc- 
tion; (2)  Is  performance  satisfactory  during  con- 
struction. Instrumentation  is  valuable  in  assisting 
with  construction  control  and  for  determining 
whether  or  not  the  dam  as  a  whole  is  behaving 
according  to  design  predictions.  (3)  Is  performance 
satisfactory  during  first  filling.  Instrumentation 
data  during  first  filling  of  the  reservoir  provide 
verification  that  the  performance  of  the  dam  is 
within  acceptable  limits  or  that  an  unexpected 
event  such  as  leakage  is  occurring.  Effectiveness  of 
drains,  relief  wells,  and  grout  curtains  can  be  eval- 
uated by  monitoring  porewater  pressures;  (4)  Is 
performance  satisfactory  during  drawdown.  Piezo- 
meters are  useful  for  predicting  porewater  pres- 
sures following  rapid  drawdown;  (5)  Is  long-term 
performance  satisfactory.  Measurements  for  moni- 
toring long-term  performance  include  leakage 
emerging  downstream,  performance  of  relief  wells, 
porewater  pressure  within  the  embankment,  verti- 
cal and  lateral  movements  of  the  embankment  sur- 
face, vertical  and  lateral  deformations  within  the 
embankment,  and  total  stress  at  contact  between 
the  embankment  and  a  structure;  (6)  Can  the  state- 
of-the-art  be  improved.  Instrumentation  has  pro- 
vided, and  will  continue  to  provide,  basic  data  for 
the  improvement  of  design  practices.  (Sand-PTT) 
W90-03386 


8E.  Rock  Mechanics  and 
Geology 


HYDROLOGIC  EFFECTS  ON  WATER  LEVEL 
CHANGES  ASSOCIATED  WITH  EPISODIC 
FAULT  CREEP  NEAR  PARKFIELD,  CALIFOR- 
NIA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-02577 


GROUND  WATER  AS  A  GEOLOGIC  AGENT. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02907 


GROUND  WATER  AND  FAULT  STRENGTH. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-02912 


GROUND  WATER  AND  HYDROCARBON  MI- 
GRATION. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-02914 


STUDY  OF  SHALLOW  SEISMICS  FOR  PRE- 
DICTING COLLAPSE  AND  CAVE  EM  SOIL 
LAYERS. 

Institute  of  Karst  Geology,  Guilin  (China). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-03128 


APPLICATION  AND  DEVELOPMENT  OF 
ELECTROMAGNETIC  WAVE  TOMOGRAPHY 
EN  KARST  EXPLORATION. 

Beijing  Computer  Center  (China). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-03129 


AUTOMATIC     TREATMENT     OF     PHOTO- 
LINES. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 

of  Geodynamic. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-03130 
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ENGINEERING  WORKS— Field  8 


STUDY  ON  THE  FORMATION  OF  TRIASSIC 
'GYPSUM-DISSOLVED-STRATA*  IN  GUIZ- 
HOU  PROVINCE  AND  THE  SEEPAGE  PRE- 
VENTION FOR  RESERVOIRS. 

Water  Conservancy  and  Hydropower  Survey  and 
Design    Inst,    of    Guizhou    Province,    Guiyang 
(China). 
W.  Hu. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1117-1126,  3 
fig,  2  tab,  2  ref. 

Descriptors:  *Geohydrology,  *  Karst  hydrology, 
•Reservoirs,  Seepage,  *Geochemistry,  'China, 
Groundwater  movement,  Karst,  Geology. 

After  the  Yanshanian  movement,  karstification  oc- 
curring in  gypsum-bearing  Triassic  strata  formed  a 
unique  strata  called  'karstic  collapse  breccia',  sec- 
ondary limestone  and  pseudobreccia.  Human  ac- 
tivities cause  the  reactivation  of  karstification  and/ 
or  change  the  development  direction  of  the  karst. 
Development  of  karst,  in  time  and  space,  is  charac- 
terized by  superposition.  With  the  development  of 
karstification  in  the  same  area,  the  variation  of 
hydrochemical  types  is  in  an  inverse  order  with 
increasing  depth.  If  seepage  prevention  for  reser- 
voirs is  not  dealt  with  properly,  the  process  of 
karstification  will  alter  from  mainly  chemical,  to 
chemical-physical,  and  finally  to  mechanical-de- 
structive. Preventive  measures  should  address  re- 
quirements of  the  water  table  gradient  and  condi- 
tions of  water  circulation.  Seepage  prevention  of 
the  Huoshipo  Reservoir,  Guizhou,  China,  provide 
a  typical  example  of  this  kind  of  prevention.  (See 
also  W90-03104)  (Author's  abstract) 
W9O-03176 


STUDY  OF  GEOTHERMAL  FIELD  AND  KAR- 
STIC LEAKAGE  IN  KARSTIC  AREA. 

Guiyang    Hydroelectric    Inst,    and    Investigation 
(China). 
C.  Zou. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1127-1135,  4 
fig,  1  tab. 

Descriptors:  'Corrosion,  'Temperature  effects, 
•China,  *Geohydrology,  'Karst  hydrology,  *Geo- 
thermal  studies,  Geology,  Groundwater  move- 
ment, Carbonate  rocks,  Water  temperature,  Graph- 
ical analysis,  Mathematical  studies,  Ground  tem- 
perature, Hydroelectric  plants. 

Karst  development  is  controlled  not  only  by  car- 
bonate lithology,  structure  and  groundwater,  but 
also  by  corrosion  from  water  at  different  tempera- 
tures in  the  geothermal  field.  In  power  station  and 
reservoir  construction  sites,  there  is  frequently  a 
cold  water  field,  but  occasionally,  there  are  hot 
water  fields  as  well.  To  research  karst  develop- 
ment and  karst  leakage  a  geothermal  technique 
called  the  'ground  temperature  analysis  method'  is 
used.  The  borehole  water  temperature  curves  are 
divided  into  five  types:  straight  line,  parabola,  log- 
arithmic curve,  positive  abnormal  and  negative 
abnormal.  Reseach  results  are  given  from  the 
ground  temperature  field  and  gradient  of  Nao- 
tiaohe,  Jiangya  and  Pengshui  in  China  and  Terrio 
in  France.  On  the  basis  of  this  research,  two  exam- 
ples are  discussed  of  ground  temperature  gradient 
analysis:  (1)  the  Zhaixiangkou  hydropower  station 
on  the  Maotiaohe  River;  and  (2)  the  Pengshui 
hydropower  station  on  the  Wujiang  River.  It  has 
been  proven  practical  to  study  karstic  leakage  by 
analyzing  the  ground  temperature  field.  (See  also 
W90-03104)  (Author's  abstract) 
W90-03177 


ALMOST  DEVELOPED  TECHNIQUE  OF 
KARST  COLLAPSE  PREVENTION  DURING 
MINE  DRAINAGE. 

China  Univ.  of  Geosciences,  Beijing,  China. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-O3180 


SURFACE  COLLAPSE  IN   KARST  REGIONS. 

Guilin  Coll.  of  Geology  (China). 
Z.  Miao. 

IN:  Karst  Hydrogeology  and  Karst  Environment 
Protection.  Volume  2.  Proceedings  of  the  21st 
Congress  of  the  International  Association  of  Hy- 
drogeologists,  Guilin,  China,  October  10-15,  1988. 
IAHS  Publication  No.  176,  (1988).  p  1178-1185,  1 
fig,  1  tab,  2  ref. 

Descriptors:  'Subsidence,  'Geomorphology, 
'Geohydrology,  'Karst  hydrology,  'Collapse, 
Karst,  History,  Geomorphology,  Pumping,  Geolo- 
gy, Groundwater  level,  Aquifers,  Groundwater 
movement. 

Collapse,  a  common  feature  of  surface  instability  in 
karst  regions  can  be  classified  into  two  types- 
natural  and  artificial.  Natural  collapse  has  been 
recorded  since  ancient  times.  The  19  events  re- 
corded in  the  history  of  Guangxi,  China,  show  that 
collapses  became  more  frequent  and  intense  during 
the  past  century.  Two  factors  which  may  play  a 
role  in  this  type  of  collapse  are:  (1)  the  increase  of 
acid  materials  in  the  environment;  and  (2)  the 
speed-up  of  water  circulation.  Artificial  collapses 
are  closely  related  to  the  following  factors:  (1) 
geomorphologically,  they  take  place  in  negative 
relief  areas  such  as  depressions,  basins,  poljes,  U- 
shaped  valleys,  broad  peak  cluster  plains,  and  river 
terraces  and  graded  surfaces  overlying  limestone 
basement  and  rarely  occur  in  mountainous  terrains 
and  plateau  slopes;  (2)  geologically,  karst  areas 
with  thin  covers  composed  of  loose  Quaternary 
sediments  or  weathered  sandstone  and  shale,  are 
most  susceptible  to  collapse;  and  (3)  geohydrologi- 
cally,  the  covers  of  areas  with  confined  karstic 
aquifers,  which  are  supported  by  confined  water, 
are  easily  collapsed  when  the  pressure  of  the 
groundwater  drops.  The  disturbance  of  man's  ac- 
tivity may  be  either  short-term  or  long-term,  or 
repeatedly  imposed.  Collapse  can  also  be  either 
abrupt,  over  a  long  period,  or  multiperiodic.  The 
key  measure  in  preventing  artificial  collapse  is 
control  of  the  drawdown  of  groundwater  level  and 
pumping  rate.  (See  also  W90-03104)  (Lantz-PTT) 
W90-03183 


FORMATION  OF  GYPSUM  KARST  COL- 
LAPSE-COLUMN AND  ITS  HYDROGEOLOGI- 
CAL  SIGNIFICANCE. 

State  Bureau  of  Mineral  Reserves,  Beijing  (China). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03184 


GEOMORPHOLOGICAL  APPROACH  TO  EN- 
GINEERING IN  KARST. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03185 


ANALYSIS  OF  THE  MECHANISM  OF  THE 
SURFACE  COLLAPSE  IN  REGIONS  OF  CON- 
CEALED KARST  AND  CASE  STUDIES  OF  THE 
FOUNDATION  TREATMENT  FOR  BUILD- 
INGS. 

Comprehensive  Investigation  and  Surveying  Inst., 
EIM,  China. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-03186 


HYDROGEOLOGIC  FACTORS  ASSOCIATED 
WITH  RECENT  DOLINE  DEVELOPMENT  IN 
THE  ORLANDO  AREA,  FLORIDA  32816. 

Florida  Sinkhole  Research  Inst.,  Orlando. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-03187 


THERMAL  WATERS  IN  GRANITIC  TER- 
RAINS, CASE  HISTORIES  FROM  POLAND 
AND  NORTH  YEMEN. 

Polish  Academy  of  Sciences,  Warsaw.  Geological 

Sciences  Inst. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03193 


Concrete — Group  8F 

EXPERIENCE  IN  SMOOTH  BLASTING 
DURING  EXCAVATION  OF  THE  PITS  FOR 
THE  CORE  OF  THE  ROGUN  DAM. 

For  primary  bibliographic  entry  see  Field  8H. 
W90-03251 

8F.  Concrete 


CONSTRUCTION  OF  IN  SITU  CONCRETE-EN- 
CASED STEEL  PENSTOCKS  AT  PUMPED- 
STORAGE  STATIONS. 

A.  A.  Ravkin,  and  A.  M.  Arkhipov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  1,  p  1-4,  July  1989.  2  fig,  5  ref.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  11-14, 
January  1989. 

Descriptors:  'Penstocks,  'Hydraulic  design,  'Hy- 
droelectric plants,  'Concrete  construction,  'Con- 
struction methods,  Construction  materials,  Con- 
crete technology,  Pumped  storage,  Steel,  Precast 
concrete,  Conduits,  Design  standards,  Cost-benefit 
analysis,  USSR. 

The  penstocks  of  the  Zagorsk  and  Kaisiadorys 
pumped  storage  stations  (PSSs)  were  designed  and 
made  in  precast  concrete-encased  steel.  The  de- 
signers were  in  favor  of  the  precast  variant  for  the 
following  reasons:  to  try  to  reduce  the  volume  of 
concrete;  to  try  to  avoid  'certain  difficulties'  in 
constructing  in  situ  concrete-encased  steel  con- 
duits, which,  in  the  opinion  of  the  designers,  can 
occur  when  performing  operations;  the  conviction 
that  precisely  precast  members  of  the  penstock  in 
comparison  with  in  situ  construction  provides  a 
higher  quality  of  manufacture  and  reduction  of  the 
thickness  of  the  shell  to  minimum  sizes;  and  the 
results  of  some  Soviet  and  foreign  experience  in 
manufacturing  large-diameter  reinforced-concrete 
pipes.  The  technology  of  manufacturing  in  situ 
penstocks  may  also  be  developed.  It  is  necessary  to 
carry  out  design  studies  and  to  conduct  additional 
scientific  investigations  to  compare  the  two  meth- 
ods and  to  select  one.  The  construction  of  in  situ 
concrete-encased  steel  penstocks  would  result  in 
accelerated  construction  and  a  reduction  of  labor 
and  cost  of  the  structure.  According  to  design  data 
for  the  precast  concrete-encased  steel  penstocks, 
the  cost  indices  of  the  in  situ  penstocks  are  substan- 
tially smaller.  (Fish-PTT) 
W90-02556 


GROUTING  WORKS  IN  THE  CONSTRUCTION 
OF  THE  SIDE  GROUT  CURTAINS  OF  THE  AL- 
QADISIYAH  HYDRO  DEVELOPMENT 
(IRAQ). 

V.  A.  Ashikhmen,  V.  G.  Buchatskii,  N.  V. 
Dmitriev,  and  L.  I.  Malyshev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.    1,  p  47-53,  July   1989.   4  fig,   2  tab,   2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  45-50,  January  1989. 

Descriptors:  'Hydroelectric  plants,  'Grouting, 
'Structural  engineering,  'Dam  construction, 
'Seepage  control,  Earth  dams,  Dam  foundations, 
Geologic  fractures,  Karst,  Pipe  flow,  Planning, 
Drilling,  Cements,  Iraq. 

The  cutoff  measures  at  the  al-Qadisiyah  hydro 
development,  along  with  a  deep  grout  curtain 
within  the  water-retaining  structures  (under  the 
dam  and  powerhouse  of  the  hydroelectric  station 
with  a  total  length  of  8,920  meters),  include  side 
curtains  in  the  right-bank  and  left-bank  abutments 
to  the  earth  dam,  and  are  a  continuation  of  the 
deep  curtain  in  the  foundation  of  the  dam.  The 
main  purposes  of  the  side  curtains  are  to  block 
possible  seepage  paths  along  the  large  fissures  and 
karstic  zones,  to  reduce  seepage  losses,  and  to 
eliminate  their  increase  due  to  piping  phenomena. 
It  was  necessary  during  planning  and  construction 
of  the  side  curtains  to  simplify  the  technology  of 
grouting  and  to  reduce  as  far  as  possible  the  vol- 
umes of  drilling  and  grouting  works  and  the  time 
of  performing  them.  It  was  also  necessary  to  locate 
reliably  and  fill  the  karst  cavities  and  large  fissures 
with  grout  along  the  route  of  the  side  curtains.  A 
considerable  technical  and  economic  effect  was 
obtained    by    eliminating    excessive    volumes    of 
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works  specified  by  the  original  design.  This  result- 
ed from  an  analysis  of  the  data  gathered  by  engi- 
neering surveys,  investigations  of  experimental 
grouting  works,  and  optimization  of  the  grouting 
technology.  The  index  of  unit  cement  absorption  in 
the  control  holes  was  used  as  the  criterion  of 
grouting  sufficiency  on  the  side  curtains.  Grouting 
to  eliminate  karst  cavities  and  large  fissures  re- 
quires the  development  of  an  industrial  technology 
with  the  use  of  considerable  volumes  of  grout  and 
a  large  number  of  machines.  (Fish-PTT) 
W90-02563 


USE  OF  ASPHALT  MATERIALS  IN  JOINING 
EARTH  DAMS. 

Y.  N.  Kasatkin,  M.  Pavchich,  and  V.  G. 

Radchenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  2,  p  99-104,  August  1989.  3  fig,  2  tab,  7  ref. 

Descriptors:  *Asphaltic  concrete,  "Hydraulic  engi- 
neering, "Earth  dams,  "Rockfill  dams. 

Joining  of  earth  dams,  cores,  and  facings  of  earth- 
rock  dams  with  foundations,  canyon  walls,  and 
concrete  structures  should  be  performed  so  that 
seepage  strength  of  the  soils  at  the  contact  is 
provided  and  seepage  deformation  of  the  soils  in 
the  abutment  and  its  regression  are  eliminated. 
Special  difficulties  arise  when  dams  are  sited  in 
complex  engineering  geological  and  topographic 
conditions,  particularly  in  deep  canyons  with  steep 
walls.  Often  laborious  and  complex  works  could  be 
simplified  by  using  hot  asphalt  materials.  The  dis- 
tinctive features  of  hot  asphalt  materials  are:  first, 
the  pressure  in  them  is  transmitted  hydrostatically; 
and  second,  their  fluidity  is  higher,  the  higher  the 
compressive  stress  applied  to  them.  All  this  enables 
them  to  create  additional  internal  compression  of 
the  abutment,  which  not  only  ensures  its  imperme- 
ability, but  also  eliminates  regression  of  the  soil  of 
the  watertight  element  and  dam  in  the  abutment.  It 
is  natural  that  these  conditions  can  be  fulfilled  only 
with  the  proper  selection  of  the  composition  of  the 
asphalt  material  for  the  abutment  and  observance 
of  the  technology  of  its  construction.  (Mertz-PTT) 
W90-02699 


TRASH   RACKS   WITH   STATIONARY   REIN- 
FORCED-CONCRETE  CROSSBAR. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-02701 


CALCULATION  OF  THE  STRENGTH  AND 
DESIGN  OF  WELDING  LOOPS  AND  LINEAR 
ANCHOR  JOINTS  IN  COMBINED  PRECAST- 
IN  SITU  REINFORCED  CONCRETE  MEM- 
BERS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-02703 


EVALUATION  OF  THE  STRENGTH  OF  CON- 
CRETE WITH  CONSIDERATION  OF  ITS 
WORKING  CONDITIONS  IN  A  MASSIVE  HY- 
DRAULIC STRUCTURE. 

V.  M.  Vlasov,  L.  M.  Deryugin,  V.  I. 
Veretyushkin,  and  A.  S.  Moiseenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  9,  p  554-557,  March  1989.  4  fig,  5  ref. 

Descriptors:  "Concrete  construction,  "Concrete 
dams,  "Concrete  testing,  "Mathematical  models, 
"Hydraulic  structures,  Concrete  technology, 
Strength,  Compressive  strength,  Materials  testing, 
Hydroelectric  plants,  Stress  analysis,  Strain  meas- 
urement, Core  drilling,  Hydraulic  engineering. 

Tests  of  cores  drilled  from  various  depths  in  zones 
of  concrete  dam  blocks  and  special  investigations 
of  the  strength  of  large  concrete  cylindrical  speci- 
mens performed  at  the  B.  E.  Vedeneev  All-Union 
Scientific-Research  Institute  of  Hydraulic  Engi- 
neering and  abroad  showed  that  the  strength  of 
concrete  varies  over  the  height,  increasing  from 
the  top  toward  the  bottom  of  the  layer.  An  analysis 
of  the  strength  of  cores  with  a  diameter  of  15  cm 
and  height  of  30  cm  drilled  from  concrete  blocks 
of  the  Sayano-Shushenskoe  hydrostation  showed 
that  ratio  of  the  strength  of  the  layer  at  distance  h 


from  the  top  of  the  layer  of  concreting  to  the 
strength  of  the  concrete  of  the  upper  zone  of  the 
layer  of  concreting  was  1.18  for  a  layer  height  of 
about  600  mm.  An  analysis  of  the  stress-strain  state 
of  models  of  a  block  showed  that  weaker  and  more 
deformable  layers  and  zones  of  layers  of  concret- 
ing are  confined  by  stronger  and  more  rigid  ones 
and  vice  versa;  the  stronger  and  more  rigid  layers 
and  regions  of  the  layers  of  concreting  acquire 
additional  transverse  strains  as  a  consequence  of 
the  effect  of  the  more  deformable  layers  of  low 
strength.  An  increase  of  the  average  strength  and 
decrease  of  the  standard  deviation  of  the  block 
selected  in  the  form  of  a  prism  with  a  ratio  of  the 
height  to  the  width  H/B  =  4  depends  on  the 
number  of  layers  in  the  model.  Mathematical  ex- 
pressions are  introduced  to  illustrate  these  princi- 
ples. For  concrete  of  the  Sayano-Shusenskoe  dam 
the  value  of  the  expected  maximum  acting  com- 
pressive stress  is  11.4  MPa.  Consideration  of  the 
working  conditions  of  concrete  in  a  massive  struc- 
ture permits  refining  the  calculated  strength  of 
concrete  as  a  function  of  the  quality  and  technolo- 
gy of  concreting  and  uncovering  additional  re- 
serves of  strength  of  massive  structures.  (Geieer- 
PTT) 
W90-03256 


DESIGN    OF    PLATANOVRYSSI:    EUROPE'S 
HIGHEST  RCC  DAM. 

Public  Power  Corp.,  Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  8A. 

W90-03388 


ROLLER  COMPACTED  CONCRETE  ARCHED 
DAMS. 

Department    of  Water   Affairs,    Pretoria   (South 

Africa). 

F.  Hollingworth,  D.  J.  Hooper,  and  J.  J.  Geringer. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.   11,  p  29-34,  November 

1989.  6  fig,  3  ref. 

Descriptors:  "Concrete  dams,  "Roller-compacted 
concrete,  "Arch  dams,  "Gravity  dams,  "Dam 
design,  "Dam  construction,  "Dam  stability,  Knell- 
poort  Dam,  Wolwedans  Dam,  South  Africa. 

The  Department  of  Water  Affairs,  South  Africa, 
first  used  roller  compacted  concrete  (RCC)  on  an 
experimental  section  in  a  conventional  concrete 
gravity  dam  in  1979;  since  that  time  the  depart- 
ment has  designed  and  constructed  two  RCC  grav- 
ity dams  and  one  RCC  arch/gravity  dam.  At 
present  two  more  RCC  gravity  dams  and  another 
RCC  arch/gravity  dam  are  under  construction. 
Initially  it  was  thought  that  it  would  be  possible  to 
construct  RCC  arched  dams  without  cracks,  or 
that  whatever  cracking  would  take  place  would  be 
insignificant  in  the  performance  of  the  dam,  i.e.  the 
dam  would  be  able  to  adjust  and  close  the  cracks 
to  maintain  arch  action.  However,  at  this  stage  it  is 
not  certain  that  this  is  the  case,  and  therefore 
provision  must  be  made  to  control  cracking,  and  to 
grout  to  maintain  the  required  continuity.  There  is 
also  the  problem  with  dams  that  do  not  crack,  that 
they  may  end  in  a  state  of  residual  tension,  which 
is  undesirable,  especially  in  the  case  of  seismic 
loading.  The  design  and  construction  of  the  Knell- 
poort  and  Wolwedans  dams  has  shown  that  the 
RCC  arched  dam  is  an  economic  and  technical 
reality,  and  that  it  is  possible  to  cater  for,  and 
control  cracking  without  adversely  affecting  the 
RCC  method.  The  RCC  method  is  applicable  to 
arched  dams  and  will  have  a  special  application  for 
high  arched  dams  in  wide  valleys  where  the  con- 
ventional arch  dam  tends  to  lose  its  competitive- 
ness. The  results  of  the  instrumentation  of  both 
dams  should  provide  valuable  information  for  the 
design  of  RCC  arched  dams  in  the  future.  (Sand- 
PTT) 
W90-03389 
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EVALUATION     OF     MICROBIOLOGICALLY 
INDUCED  CORROSION  IN  AN  ESTUARY. 

Naval  Ocean  Research  and  Development  Activity, 
NSTL  Station,  MS. 


B.  Little,  P.  Wagner,  J.  Jacobus,  and  L.  Janus. 
Estuaries  ESTUDO,  Vol.   12,  No.  3,  p   138-141 
September   1989.  5  fig,   16  ref.  NORDA  Defense 
Research  Sciences  Program  No.  333027:88. 

Descriptors:  "Pascagoula  River,  "Estuaries,  "Sul- 
fides, "Sulfates,  "Corrosion,  "Pipes,  Sulfate  reduc- 
ing bacteria,  Copper-nickel  pipes,  Hydrogen  ion 
concentration,  Organic  carbon,  Heavy  metals,  Dis- 
solved oxygen,  Welding,  Mississippi. 

A  dockside  experiment  was  designed  at  the  mouth 
of  the  Pascagoula  River  in  Pascagoula,  Mississippi, 
to  evaluate  corrosion  in  welded  Cu/Ni  piping  sys- 
tems. Pipe  section  were  examined  by  EDAX  and 
scanning  electron  microscopy  prior  to  exposure 
and  after  exposure.  Weekly  water  analyses  includ- 
ed pH,  dissolved  oxygen,  dissolved  sulfide  and 
sulfate,  total  organic  carbon,  total  suspended 
solids,  heavy  metal  analyses,  as  well  as  quantifica- 
tion of  bacteriological  components.  Localized  cor- 
rosion was  shown  to  be  due  to  the  following 
sequence  of  events:  (1)  metal  segregation  during 
welding  processes;  (2)  settlement  of  sulfide-produc- 
ing  bacteria  in  welds;  (3)  disruption  of  surface  films 
by  turbulence;  and  (4)  formation  of  adjacent  ca- 
thodic  and  anodic  areas.  Sulfide-accelerated  corro- 
sion can  occur  in  water  with  immeasurably  small 
sulfide  concentration  in  the  presence  of  sulfate- 
reducing  bacteria  and  sulfate  in  estuarine  waters. 
Welded  areas  have  highly  irregular,  porous  sur- 
faces that  facilitate  bacterial  colonization.  In  anaer- 
obic niches  within  the  biofilm,  sulfate-reducing 
bacteria  produce  sulfides.  Exposure  of  such  sulfide- 
insulted  surfaces  to  fresh,  aerated  estuarine  water 
results  in  the  rapid  spalling  of  surface  deposits 
rendering  these  surfaces  anodic  to  the  sulfide- 
coated  area.  The  result  is  accelerated  corrosion. 
(White-Reimer-PTT) 
W90-02708 


CAVITATION     EROSION     IN     HYDROTUR- 
BINES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  8C. 

W90-03218 


STEP-DRAWDOWN  DATA  ANALYSIS. 

National  Chiao  Tung  Univ.,   Hsinchu  (Taiwan). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-03226 


SOFTWARE  FOR  INTEGRATED  DAM  MONI- 
TORING SYSTEMS. 

Coyne  et  Bellier,  Paris  (France).  Dams  and  Hy- 
draulics Dept. 
B.  Goguel,  and  O.  Ozanam. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  11,  p  16-19,  November 
1989.  3  fig,  4  ref. 

Descriptors:  "Expert  systems,  "Computer  pro- 
grams, "Dams,  "Data  acquisition,  "Monitoring, 
"Computer  programs,  Computers,  Danjiangkou 
Dam,  China. 

An  expert  system,  CONDORA,  has  been  devel- 
oped in  France  for  the  statistical  analysis  of  instru- 
mentation readings,  helping  the  dam  operator  to 
evaluate  the  condition  of  the  structure  and  to 
follow  its  evolution  closely.  The  program  can  be 
connected  to  any  manual  or  automatic  data  acqui- 
sition system.  In  the  latter  case,  it  gives  a  real-time 
diagnosis,  which  is  especially  valuable  in  the  event 
of  a  crisis  such  as  a  heavy  flood  or  an  earthquake. 
Deferred  analysis  is  also  possible,  to  improve  the 
understanding  of  the  behavior  of  the  structure.  A 
special  runfile  of  this  software  is  currently  being 
installed  at  one  of  China's  largest  dams,  Danjiang- 
kou, within  an  automatic  monitoring  system  devel- 
oped with  Telemac,  fully  integrated  from  sensors 
to  the  analysis  of  readings  through  the  collection 
of  data  by  the  CMO/100  central  acquisition  unit. 
(Author's  abstract) 
W90-03387 
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STUDY  AND  RECOMMENDATIONS  ON  THE 
SAN  GERMAN  VAULTED  BRICK  TUNNEL 
STORM  SEWER  SYSTEM. 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  General 

Engineering. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-03555 


8H.  Rapid  Excavation 


EXPERIENCE  IN  SMOOTH  BLASTING 
DURING  EXCAVATION  OF  THE  PITS  FOR 
THE  CORE  OF  THE  ROGUN  DAM. 

A.  E.  Azarkovich,  M.  I.  Shuifer,  and  I.  L. 

Fedorov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  9,  p  530-536,  March  1989.  6  fig,  4  tab,  2  ref. 

Descriptors:  •Construction  methods,  'Explosives, 
•Rapid  excavation,  *Rock  excavation,  'Dam  con- 
struction, *Rock  mechanics,  *Rockfill  dams,  *Dam 
foundations,  Dam  stability,  Hydroelectric  plants, 
Ultrasonics. 

The  modern  technology  of  drilling  and  blasting 
operations  makes  it  possible  to  fulfill  the  stringent 
design  requirements  imposed  on  a  complex  config- 
uration and  preservation  of  the  bases  of  cuts  for  the 
core  of  high  rockfil!  dams  such  as  the  one  on  the 
Vakhsh  River  for  the  construction  of  the  Rogun 
hydroelectric  station.  The  results  of  smooth  blast- 
ing when  excavating  cuts  are  substantially  affected 
by  natural  jointing  of  the  rock  masses  being  exca- 
vated. The  character  and  type  of  dependence  of 
the  roughness  indices  and  number  of  impressions  of 
the  contour  holes  on  the  extent  of  natural  parting 
were  established.  The  smooth  blasting  varieties 
used-preliminary  and  subsequent  contouring-pro- 
vide,  other  conditions  being  equal  (block  structure 
of  the  mass,  linear  density  of  the  charges  and 
density  between  them),  the  same  roughness  indices 
of  the  slopes  and,  accordingly,  stability  of  the  walls 
of  the  cut.  The  character  and  type  of  dependence 
of  the  relative  (to  the  average  size  of  the  natural 
parting)  maximum  range  of  the  amplitude  of 
roughness  of  the  contour  walls  on  the  relative  (to 
the  average  size  of  the  natural  parting)  maximum 
range  of  the  amplitude  of  roughness  of  the  contour 
walls  on  the  relative  (to  the  size  of  the  parting) 
distance  between  charges  were  established.  On  the 
basis  of  this  dependence  it  is  possible  to  determine 
the  parameters  of  smooth  blasting  from  the  condi- 
tion of  providing  guaranteed  stability  of  the  walls 
of  the  cut.  Ultrasonic  examination  of  the  base  of 
the  cut  showed  that  the  state  of  the  rock  mass  is 
satisfactory  with  respect  to  elastic  deformation  pa- 
rameters. (Author's  abstract) 
W90-03251 


AKIHA  EXTENSION  EN  JAPAN. 

Electric   Power  Development  Co.   Ltd.,   Tokyo 

(Japan). 

For  primary  bibliographic  entry  see  Field  8A. 

W9O-03391 


81.  Fisheries  Engineering 


MOVEMENT      AND      HABITAT      USE      BY 
STREAM-DWELLING  SMALLMOUTH  BASS. 

Missouri    Univ. -Columbia.    School    of   Forestry, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-02686 


INFLUENCE  OF  WATER  QUALITY  AND 
SEASON  ON  HABITAT  USE  BY  STRIPED 
BASS  IN  A  LARGE  SOUTHWESTERN  RESER- 
VOIR. 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02687 


ENVIRONMENTAL  EFFECTS  ON  SURVIVAL 
OF  EGGS,  LARVAE,  AND  JUVEMLES  OF 
STRIPED  BASS  IN  THE  CHOPTANK  RTVER, 
MUIYLAND. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 


Chesapeake  Bay  Research  and  Monitoring  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02688 


CHANGES  IN  SALMON  SPAWNING  AND 
REARING  HABITAT  FROM  INCREASED  DE- 
LIVERY OF  FINE  SEDIMENT  TO  THE  SOUTH 
FORK  SALMON  RTVER,  IDAHO. 

For  primary  bibliographic  entry  see  Field  4C. 
W9O-02689 


EFFECTS  OF  STATIC  VERSUS  FLOWING 
WATER  ON  AQUATIC  PLANT  PREFERENCES 
OF  TRTPLOID  GRASS  CARP. 

Agricultural  Research  Service,  Davis,  CA.  Aquat- 
ic Weed  Control  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-02691 


STORING  SEDIMENT  AND  FREEING  FISH. 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-02734 


MORTALITY  ASSOCIATED  WITH  PHYTO- 
PLANKTON  BLOOMS  AMONG  FARMED  AT- 
LANTIC SALMON,  SALMO  SALAR  L.,  IN 
SCOTLAND. 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-03238 


EFFECTS  OF  NUTRIENT  AVAILABILITY  ON 
PRIMARY  PRODUCnvrrY  AND  FISH  PRO- 
DUCTION IN  FERTILIZED  TROPICAL 
PONDS. 

Pertanian   Malaysia   Univ.,   Serdang.    Faculty   of 

Fisheries  and  Marine  Science. 

F.  M.  Yusoff,  and  C.  D.  McNabb. 

Aquaculture  AQCLAL,  Vol.  78,  No.  3-4,  p  303- 

319,  June  1989.  3  fig,  4  tab,  58  ref. 

Descriptors:  *Fish  farming,  'Fertilization,  'Tropi- 
cal regions,  *Fish  ponds,  'Nutrients,  'Aquacul- 
ture, 'Primary  productivity,  'Phosphates,  Chloro- 
phyll, Carp,  Limiting  nutrients,  Nitrogen,  Ponds, 
Photosynthesis. 

Four  species  of  carp  were  grown  in  earthen  ponds 
for  352  days  in  three  treatments.  Reference  ponds 
received  no  fertilizer,  triple  superphosphate  (TSP) 
ponds  received  5.7  kg  P/ha/mo  and  TSP-urea 
ponds  received  1.4  kg  P  and  16.6  kg  N/ha/wk.  Net 
fish  production  was  437  kg/ha,  1034  kg/ha  and 
1713  kg/ha  in  reference,  TSP  and  TSP-urea  treat- 
ments, respectively.  Mean  gross  primary  produc- 
tivity was  0.09,  0.17  and  0.26  g  C/sq  m/hr  and 
mean  net  productivity  was  0.08,  0.12  and  0.21  g/ 
C/sq  m/hr  for  reference,  TSP  and  TSP-urea  treat- 
ments, respectively.  Reference,  TSP  and  TSP-urea 
treatments  had  net  photosynthesis  estimated  from 
dawn  to  dusk  changes  of  total  inorganic  carbon  of 
1.04,  1.48  and  2.41  g  C/sq  m/day.  Chlorophyll  a 
concentrations  were  12.50  mg/cu  m,  46.71  mg/cu 
m  and  109. 18  mg/cu  m  in  reference,  TSP  and  TSP- 
urea  treatments,  respectively.  Differences  between 
treatments  for  fish  production,  algal  production 
and  chlorophyll  a  were  significant  (P  <  0.05) 
except  for  net  production  in  reference  and  TSP 
treatments.  Net  fish  production  was  positively  cor- 
related to  gross  and  net  primary  productivity,  and 
chlorophyll  a.  Analyses  of  orthophosphate-P  re- 
vealed that  mean  concentrations  were  highest  in 
the  TSP  treatment  (0.033  mg/1)  followed  by  the 
TSP-urea  treatment  (0.009  mg/1)  and  the  reference 
treatment  (0.003  mg/1).  An  inorganic  nitrogen  to 
orthophosphate-P  ratio  of  36  in  reference  ponds 
indicated  phosphorus  limitation  relative  to  nitro- 
gen. A  ratio  of  2  in  TSP  ponds  indicated  nitrogen 
limitation.  A  ratio  of  44  in  TSP-urea  ponds  sug- 
gested phosphorus  was  limiting.  Bioassay  tests 
using  the  alga  Selenastrum  capricornutum  Printz, 
supported  the  above  contention  by  showing  higher 
growth  in  response  to  phosphorus  enrichment  of 
reference  pond  water  relative  to  control  culture, 
response  to  nitrogen  addition  in  TSP  treatment 
water  and  response  to  phosphorus  addition  in  TSP- 
urea  treatment  water.  Alleviating  these  limitations 
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on  algal  productivity  by  properly  designed  fertiliz- 
ing procedures  was  expected  to  increase  fish  yield. 
(Author's  abstract) 
W90-0324O 


LARGE  CONCENTRATIONS  OF  SUBMERGED 
PULPWOOD  LOGS  AS  FISH  ATTRACTION 
STRUCTURES  IN  A  RESERVOIR. 

Maine  Cooperative  Fish  and  Wildlife  Research 

Unit,  Orono. 

J.  R.  Moring,  M.  T.  Negus,  R.  D.  McCullough, 

and  S.  W.  Herke. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  44, 

No.  2,  p  609-615,  March  1989.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Reservoirs,  'Fisheries,  'Habitats, 
'Perch,  'Logging,  Pulp  and  paper  industry, 
Maine,  Rivers,  Aquatic  habitats. 

An  estimated  3.6  to  7.2  million  cu  m  of  logs  (1  to  3 
million  cords)  have  sunk  and  created  artificial  habi- 
tat in  the  Kennebec  River  and  its  principal  reser- 
voir, Wyman  Lake  in  Maine.  The  value  of  these 
logs  as  fish  attraction  structures  was  studied  in 
Wyman  Lake  in  1979-1981.  Over  1,600  fishes  were 
collected  in  two  collection  periods:  1979-1980 
using  experimental  gill  nets;  and  1981  using  verti- 
cal gill  nets.  Five  species  were  found  in  significant- 
ly higher  numbers  in  areas  with  submerged  logs, 
while  yellow  perch,  Perca  flavescens,  the  common 
species  abundant  in  areas  without  submerged  logs 
(P  <  0.05).  Data  from  1979-1980  and  1981  suggest, 
however,  that  P.  flavescens  are  found  in  equal  to 
higher  numbers  in  log  areas  in  summer  months  and 
are  found  in  non-log  areas  in  fall.  The  limited  use 
of  log  areas  in  spring  by  this  species  may  be  a 
reflection  of  the  unsuitability  of  the  generally  non- 
vegetated  log  sites  as  spawning  areas  at  that  time 
of  year.  Chi  square  analyses  indicate  the  sex  of  P. 
flavescens  was  not  randomly  distributed  in  either 
year.  Higher  numbers  of  males  occurred  in  non-log 
areas  and  higher  numbers  of  females  and  immature 
fish  were  found  in  log  areas,  though  the  differences 
were  not  as  great  in  1981.  Studies  of  macroinverte- 
brates  have  shown  that  highest  biomasses  are 
found  in  the  surrounding  sediments  rather  than  on 
the  logs  themselves.  Thus,  the  value  of  log  concen- 
trations to  fish  may  be  more  for  their  protective 
function  than  for  their  value  as  attachment  sites  for 
food  items.  (Author's  abstract) 
W90-03241 


ABUNDANCE  OF  AEROMONAS  HYDRO- 
PHTLA  L.  AT  LAKE  HARNEY  ON  THE  ST. 
JOHNS  RTVER  WITH  RESPECT  TO  RED 
SORE  DISEASE  IN  STRIPED  MULLET. 

University  of  Central  Florida,  Orlando.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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FEASIBILITY  OF  CATFISH  POND  SEDIMENT 
AS  A  GROWING  MEDIUM. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Hor- 
ticulture. 

F.  J.  Sundstrom,  J.  E.  Sedberry,  and  J.  W.  Avault. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  19,  No.  1,  p  117-126,  Jan  1989.  3 
tab,  13  ref. 

Descriptors:  'Catfish  ponds,  'Bottom  sediments, 
'Waste  disposal,  'Waste  utilization,  'Fertilization, 
•Ponds,  'Plant  growth,  'Growth  media,  Calcium, 
Potassium,  Copper,  Zinc,  Manganese,  Nitrogen, 
Magnesium,  Feasibility  studies,  Pepper  plants, 
Phytotoxicity,  Fish  farming. 

Crop  fertilization  using  fish  pond  sediments  (com- 
posed primarily  of  menhaden  fish  meal,  soybean 
meal  and  fish  excrements)  is  not  practiced  in  the 
U.S.  as  it  is  in  other  parts  of  the  world.  In  commer- 
cial fish  production,  ponds  are  usually  drained 
regularly  and  pond  sediments  removed  to  prevent 
pond  aging  and  the  development  of  fish  off-flavors. 
The  use  of  fish  pond  sediments  has  long  been 
recognized  for  its  beneficial  effects  in  crop  produc- 
tion in  China  and  Southeast  Asia.  Pond  sediments 
or  'pond  mud'  is  allowed  to  dry,  then  removed 
from  the  pond  bottom  and  sold  as  fertilizer.  An 
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investigation  was  initiated  to  examine  the  feasibili- 
ty of  using  catfish  (Ictalurus  punctatus)  pond  sedi- 
ment, or  pond  mud,  as  a  growing  medium  by 
examining  the  growth  and  plant  nutrient  content  of 
bell  pepper  (Capsicum  annuum  L.)  grown  in  pond 
mud  and  in  a  field  soil.  Analysis  of  the  two  media 
indicated  that  pond  mud  contained  relatively  high 
levels  of  calcium  and  magnesium,  and  had  a  high 
base  saturation  percentage.  Phosphorus,  potassium, 
copper,  zinc  and  manganese  levels  in  pond  mud 
were  comparable  to  those  in  the  field  soil.  The 
organic  matter  level  of  pond  sediments  was  lower 
than  that  of  the  field  soil;  however,  pepper  uptake 
of  nitrogen  was  greater  in  the  pond  mud.  Tissue 
dry  weights  of  peppers  in  the  field  soil  increased  in 
a  linear  manner  in  response  to  increasing  rates  of 
fertilizer  N.  Fruit  dry  weights  of  peppers  in  pond 
mud,  however,  did  not  increase  at  N  rates  in  excess 
of  84  kg/ha.  There  appear  to  be  no  elements  at 
phytotoxic  levels  in  catfish  pond  sediments,  and 
pond  mud  was  found  to  quite  satisfactory  as  a 
growing  medium.  (Author's  abstract) 
W90-03295 


RENAL  LESIONS  IN  ESTUARINE  FISHES 
COLLECTED  FROM  THE  ELIZABETH  RIVER 
VIRGINIA. 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5C. 
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GROWTH  OF  JUVENILE  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AND  BROWN 
TROUT,  SALMO  TRUTTA  L.,  IN  A  SCOTTISH 
RIVER  SYSTEM  SUBJECT  TO  COOLING- 
WATER  DISCHARGE. 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-03448 
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FISCAL  YEAR  1988  PROGRAM  REPORT 
(NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INSTITUTE). 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-109455/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1508-01,  May  1989. 
USGS  contract  14-08-0001-G1508.  USGS  Project 
G 1 508-0 1.24p. 

Descriptors:  *Water  resources  institutes,  ♦Train- 
ing, 'Research,  "Information  transfer,  *North 
Carolina,  Education,  Projects. 

The  North  Carolina  Water  Resources  Research 
Institute  program  for  1988-89  (Federal  Fiscal  Year 
88)  focused  on  several  research  areas  of  high  prior- 
ity for  the  state  and  southeast  region:  water  supply, 
waste  management,  surface  water  quality,  ground- 
water and  technology  transfer.  Support  from  the 
U.S.  Geological  Survey  through  the  Water  Re- 
sources Institute  Program  (WRIP)  was  supple- 
mented by  the  Urban  Water  Consortium,  contracts 
with  the  North  Carolina  Department  of  Natural 
Resources  and  Community  Development  and  with 
the  U.S.  Environmental  Protection  Agency.  A 
high  level  of  university  support  continued.  A  total 
of  twenty-two  research  projects  were  funded  with 
these  combined  resources.  Three  WRIP  research 
projects  were  supported  in  FY  88.  One  evaluates 


soils  and  saprolite  in  the  Piedmont  Region  to  assess 
the  movement  of  various  pollutants,  especially 
those  found  in  domestic  wastewater  and  landfill 
leachates,  another  examines  the  role  of  wetlands  in 
removing  nutrients  from  streams  receiving 
wastewater  discharges,  and  the  third  will  deter- 
mine the  effectiveness  of  vegetated  buffer  areas  in 
removing  sediment  and  phosphorus.  The  informa- 
tion transfer  program  for  the  Institute  focused  on 
emerging  water  resources  issues  and  used  the  fol- 
lowing strategies:  (1)  reviewed  and  published  re- 
ports; (2)  research  reviews;  (3)  published  a  bi- 
monthly newsletter;  and  (4)  organized  and  cospon- 
sored  eight  workshops  and  conferences.  (Lambert- 
UNC,  WRRI) 
W90-03548 


FISCAL  YEAR  PROGRAM  REPORTS  (NEW 
JERSEY  DIVISION  OF  WATER  RESOURCES). 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 109463/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G157701,  1988.  16p,  2  tab 
USGS  Contract  14-08-0001-G-1577.  USGS  Project 
G 1577-01. 

Descriptors:  'Research,  'Information  transfer, 
•Administrative  agencies,  *New  Jersey,  'Training, 
Education,  Projects. 

The  1988  New  Jersey  Section  104  program  fo- 
cused on  three  major  issues  currently  facing  the 
state:  contamination  of  groundwaters  by  organic 
contaminants;  acidic  deposition,  and  the  fate  of 
heavy  metals  in  soil  systems.  Two  projects  assessed 
the  fate  of  contaminants  in  surface  and  groundwat- 
ers: (1)  an  investigation  of  the  transport  and  con- 
version of  organic  contaminants  in  sub-surface  sys- 
tems and  (2)  an  assessment  of  the  mobility  of  lead 
and  cadmium  in  soils.  Two  additional  projects 
addressed  acidic  deposition,  with  one  measuring 
volatile  reduced  sulfur  compounds  in  the  acidic 
New  Jersey  Pinelands  and  a  second  assessing  the 
influence  of  aquatic  macrophytes  on  water  quality 
parameters  in  a  small  acidic  lake.  (Mclntosh-Rut- 
gers  U.) 
W90-03549 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(DELAWARE  WATER  RESOURCES  CENTER). 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

R.  D.  Varrin. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161  as  PB90- 109471, 

price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Program  Report  G1553-01,  July  1989.  21p.  USGS 

Project  G1553-01. 

Descriptors:  'Water  resources  institutes,  'Dela- 
ware, 'Research,  'Information  transfer,  'Training, 
Education,  Projects. 

The  Fiscal  Year  1988  Delaware  Water  Research 
Institute  Program  focused  on  three  critical  water 
problems  of  the  state  and  region:  contamination  of 
groundwater,  groundwater  use,  and  sedimentation. 
Three  projects  developed  information  needed  by 
water  planners,  managers,  and  users  for  the  protec- 
tion and  maintenance  of  Delaware's  groundwater 
supply.  Included  are  methods  for  cleanup  of  toxic 
organic  compounds  and  petroleum  products,  a 
computer  model  to  provide  for  cleanup  of  toxic 
organic  compounds  and  petroleum  products,  a 
computer  model  to  provide  detailed  qualitative 
information  on  how  landfill  practices  influence 
leaching  volume,  and  enhancement  of  microbial 
degradation  of  recalcitrant  and  refractory  organics 
by  pre-oxidation.  A  fourth  project  described  and 
compared  water  table  regimes  of  selected  soils  to 


determine  the  relationship  between  soil  morpholo- 
gy and  water  regime-important  information  for 
those  evaluating  sites  and  designs  for  septic  tank 
absorption  fields.  The  final  project  studied  the 
natural  removal  rate  of  zinc-contaminated  sedi- 
ments from  a  creek,  as  such  sediments  pose  a 
pollution  threat  to  water  supplies.  (USGS) 
W90-03550 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(SOUTH  CAROLINA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Clemson  Univ.,  SC.  Water  Resources  Research 
Inst. 

P.  B.  Zielinski. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 109489/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G 1588-01,  June  1989  44p 
12  ref.  USGS  Contract  14-O8-O0O1-G-1588.  USGS 
Project  G1588-01. 

Descriptors:  'Water  resources  institutes,  'South 
Carolina,  'Research,  'Information  transfer, 
•Training,  Education,  Projects. 

Included  in  this  report  are  sections  on  the  water 
problems  and  issues  of  the  State,  the  goals  and 
priorities  of  the  total  program,  the  synopses  of  the 
program  projects  and  information  concerning  the 
information  dissemination  program.  The  synopses 
contain  information  regarding  research  projects 
funded  by  the  Water  Resources  Research  Institute 
including:  (1)  Thomas  Overcamp  studied  the  first 
phase  of  a  project  involving  the  fate  of  volatile 
liquids  in  downward  transport  through  the  ground; 
(2)  Predicting  the  future  fate  of  PCB's  in  Lake 
Hartwell  and  the  effects  of  proposed  remedial  ac- 
tions is  under  current  study  by  Alan  Elzerman;  (3) 
The  complex  nature  of  the  multiphase  transport 
behavior  of  flow  of  hydrocarbons  in  porous  media 
is  under  current  study  by  Kevin  J.  Farley;  (4)  In  an 
attempt  to  understand  better  the  hydrogeology  of 
unsaturated  Piedmont  saprolite,  a  study  was  con- 
ducted by  Richard  K.  White;  and  (5)  Ben  L.  Sill 
completed  an  analysis  of  groundwater  contaminant 
transport  with  three  dimensional  scaled  models. 
The  Information  Transfer  Program  currently  in 
effect  is  briefly  discussed.  (Zielinski-Clemson  U, 
SCWRRI) 
W90-03551 
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HYDROGEOLOGIC  CORRELATIONS  FOR  SE- 
LECTED WELLS  ON  LONG  ISLAND,  NEW 
YORK -A  DATABASE  WITH  RETRIEVAL 
PROGRAM. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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DESCRIPTION  OF  DATA  FILES  COMPILED 
FOR  THE  CENTRAL  MIDWEST  REGIONAL 
AQUIFER-SYSTEM  ANALYSIS. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-02852 
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Cadmium  Uptake  by  a  Phytoplankton  Species  in 
the  Presence  of  Different  Inhibitors. 
W90-03346  5B 
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Irrigation  Method  and  Water  Quality  Effect  on 

Peanut  Yield  and  Grade. 
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AGRICULTURAL  RESEARCH  SERVICE, 
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Hillslope  Investigations. 

W90-02998  2E 
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gated with  Municipal  Waste  Water. 
W90-03364  3F 

AIR  FORCE  ENGINEERING  AND  SERVICES 
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ALBERTA  ENVIRONMENT,  EDMONTON. 
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W90-03195  5D 
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ABAKALIKI  (NIGERIA).  DEPT.  OF  ANIMAL 
PRODUCTION  AND  AQUACULTURE. 

Effect  of  Zinc  Exposure  on  Subsequent  Acute 
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ANDRIJA  STAMP AR  SCHOOL  OF  PUBLIC 
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imental Proving  Ground  in  East  Herzegovina. 
W90-03164  2F 
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Orchard   Soil   Management   Systems   Influence 
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W90-03360  3F 
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BIOLOGICAL,  ENVIRONMENTAL,  AND 
MEDICAL  RESEARCH  DIV. 

Climatology  of  Sediment  Transport  on  Indiana 

Shoals,  Lake  Michigan. 
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ARIZONA  STATE  UNIV.,  TEMPE.  DEPT.  OF 
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ment: Research  Findings  in  Arizona  and  New 
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OR. 
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draulic Model  Investigation. 
W90-02923  8B 


Riprap  Design. 
W90-03334 


8B 


Applicability  Index  for  Sand  Transport  Equa- 
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Estimating  Estuarine  Reaeration  Rates. 
W90-02726  2L 

ASIAN  INST.  OF  TECH.,  BANGKOK 
(THAILAND).  DIV.  OF  WATER  RESOURCES 
ENGINEERING. 
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Runoff,  Sediment  and  Nutrient  Losses  from  Var- 
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AUCKLAND  UNTV.  (NEW  ZEALAND).  DEPT. 
OF  GEOGRAPHY. 
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the  Determination  of  Ecologically  Acceptable 
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Springs,  New  Zealand. 
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AUSTIN  PEAY  STATE  UNIV.,  CLARKSVLLLE, 
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Upland  Swamps  of  the  Highland  Rim  of  Tennes- 
see. 
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AUSTRALIAN  INST.  OF  MARINE  SCIENCES, 
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ments. 
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SUTHERLAND.  ENVIRONMENTAL  SCIENCE 
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BARI  UNIV.  (ITALY).  1ST.  DI  GEOLOGIA 
APPLICATA  E  GEOTECNIA. 

Temperature  Logs  Interpretation  for  the  Identi- 
fication of  Preferential   Flow  Pathways  in  the 
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BATTELLE  COLUMBUS  DIV.,  OH. 

Analysis  of  Fog  Samples  for  PCDD  and  PCDF. 
W90-02611  5B 

Optimized    Gel    Permeation    Chromatographic 
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ganic Pollutants  and  PCBs. 
W90-03476  5A 
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TOXICOLOGY  AND  PHARMACOLOGY. 

Aquatic  Toxicity  Test  for  Enchytraeids. 
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BEDFORD  INST.  OF  OCEANOGRAPHY, 
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AGRICULTURE  AND  APPLIED  BIOLOGY. 
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Condensation  and  Cloud  Parameterization  Stud- 
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fluences. 
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BIRMINGHAM  UNIV.  (ENGLAND).  DEPT.  OF 
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Report. 
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BRIDGESTONE  CORP.,  TOKYO  (JAPAN). 
Omata  Inflatable  Weir,  at  the  Kawarabi  Hydro 
Scheme,  Japan. 
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BRIGHTON  POLYTECHNIC  (ENGLAND). 
COUNTRYSIDE  RESEARCH  UNIT. 

Use  of  Soil  Information  in  the  Assessment  of  the 
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Events  in  Upland  Britain. 
W90-02974  2E 

BRISTOL  UNTV.  (ENGLAND).  DEPT.  OF 
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Role  of  Gas  Vacuoles  and  Carbohydrate  Con- 
tent in  the  Buoyancy  and  Vertical  Distribution 
of  Anabaena  minutissima  in   Lake   Rotongaio, 
New  Zealand. 
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BRISTOL  UNTV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Heterogeneity  in  Carbonate  Aquifers-A  Case 
Study  from  the  Mendip  Hills,  England. 
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BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
DEPT.  OF  SOIL  SCIENCE. 

Forms  and  Hydrolytic  Behavior  of  Sulphur  in 
Humic   Acid   and   Residue   Fractions   of  Four 
Peats  from  the  Fraser  Lowland. 
W90-03289  2G 
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F.R.). 

Determination  of  Triazine  Herbicides  in  Water 
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W90-03357  5A 

Advances  in  Determination  of  Cation-active  and 
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BUNDESVERSUCHS-  UND 
FORSCHUNGSANSTALT  ARSENAL,  VIENNA 
(AUSTRIA).  DEPT.  OF  HYDROGEOLOGY. 

Combined   Tracer   Experiments-An   Important 
Tool  for  the  Determination  of  the  Sorption  Ca- 
pability of  a  Karst  Aquifer. 
W90-03156  2F 

CALIFORNIA  DEPT.  OF  HEALTH  SERVICES, 
BERKELEY.  VIRAL  AND  RICKETTSIAL 
DISEASE  LAB. 

AIDS    Transmission    in    Drinking    Water:    No 

Threat. 
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CALIFORNIA  STATE  DEPT.  OF  FISH  AND 
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STUDIES  LAB. 

Experiments  Evaluations  of  the  Mysid  Holmesi- 
mysis  costata  as  a  Test  Organism  for  Effluent 
Toxicity  Testing. 
W90-03462  5A 

CALIFORNIA  UNIV.,  BERKELEY.  DEPT  OF 
CTVIL  ENGINEERING. 
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ents, and  Temperature,  but  not  for  Zooplankton, 
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Phytoplankton  Monotony  II.  Patterns  of  Tem- 
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Rotongaio,  New  Zealand. 
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CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
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age Areas. 
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CALIFORNIA  UNrV.,  DAVIS.  DEPT.  OF 
ENVIRONMENTAL  HORTICULTURE. 
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System  Controlled  by  Soil  Moisture  Tension 
W90-03365  3F 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
GEOLOGY. 

Landform  Development. 
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CALIFORNIA  UNrV.,  DAVIS.  DEPT.  OF 
LAND,  AIR  AND  WATER  RESOURCES. 

Energy   Balance   Determinations   Close  to  the 

Soil     Surface    Using    a    Micro-Bowen     Ratio 

System. 

W90-02795  2D 

Calcium  Amendments  for  Water  Penetration  in 

Flooding  Systems. 

W90-03322  3F 

CALIFORNIA  UNIV.,  LOS  ANGELES.  DEPT. 
OF  EARTH  AND  SPACE  SCIENCES. 

Depletion  of  Heavy   Isotopes  of  Oxygen  and 
Hydrogen  in  Tissue  Water  of  Intertidal  Plants: 
Implications  for  Water  Economy. 
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Oxygen- 18  Content  of  Atmospheric  Oxygen 
Does  Not  Affect  the  Oxygen  Isotope  Relation- 
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CALIFORNIA  UNIV.,  RIVERSIDE.  DEPT.  OF 
SOIL  AND  ENVIRONMENTAL  SCIENCES. 
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CAMBRIDGE  UNIV.  (ENGLAND).  DEPT.  OF 
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Coastal  Lagoons  of  Britain:  An  Overview  and 
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W90-02810  2L 

CANADA  CENTRE  FOR  INLAND  WATERS, 
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Analysis  of  Pulse  Interference  Tests. 
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CATHOLIC  UNIV.  OF  THE  SACRED  HEART, 
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Water  in  the  Rat. 
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CAWTHRON  INST.,  NELSON  (NEW 
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Role  of  Satellite  Remote  Sensing  for  Monitoring 
of  Surface  Water  Resources  in  an  Arid  Environ- 
ment. 
W90-02760  7A 
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Metal  Content  in  Seston  from  the  San  Jose  Gulf, 

Patagonia,  Argentina. 

W90-02627  2L 

CHALMERS  UNIV.  OF  TECHNOLOGY, 
GOETEBORG  (SWEDEN).  DEPT.  OF 
ANALYTICAL  AND  MARINE  CHEMISTRY. 

Determination  of  Mercury  in  Natural  Samples  at 
the    Sub-Nanogram    Level    Using    Inductively 
Coupled  Plasma/Mass  Spectrometry  After  Re- 
duction to  Elemental  Mercury. 
W90-03231  5A 

CHANGCHUN  COLL.  OF  GEOLOGY 
(CHINA). 

Geomechanical  and  Mathematical  Analysis  of 
Karst-Fissure  Media  in  Karst  Research. 
W90-03107  2F 

Age  Dating  of  the  Groundwater  in  the  Spring 

Area  of  Jinan  City. 

W90-03110  2F 

Dual-Porosity  Medium  Model  of  Contaminant 
Transport  and  Its  Application  in  a  Karst  Aquifer 
in  Jinan. 
W90-03163  5B 

CHARLESTON  COLL.,  SC.  GRICE  MARINE 
BIOLOGICAL  LAB. 

Distribution  and  Abundance  of  Early  Life  Histo- 
ry Stages  of  the  Blue  Crab,  Callinectes  sapidus, 
in  Tidal  Marsh  Creeks  Near  Charleston,  South 
Carolina. 
W90-02711  2L 

CHEMICAL  RESEARCH  AND 
DEVELOPMENT  CENTER,  ABERDEEN 
PROVING  GROUND,  MD. 

Chemical  Fate  of  Brass  Dust  in  Waters  of  Vary- 
ing Hardness  Levels. 
W90-02925  5B 

Evaluation  of  Graphite  for  Environmental  Tox- 
icity Using  the  Standard  Aquatic  Microcosm. 
W90-02926  5C 

CHENGDU  INST.  OF  MOUNTAIN  DISASTER 
AND  ENVIRONMENT  (CHINA). 

Use  of  Cesium- 1 37  Measurements  to  Investigate 
Erosion  and  Sediment  Sources  Within  a  Small 
Drainage  Basin  in  the  Loess  Plateau  of  China. 
W90-03500  2J 

CHIANG  MAI  UNIV.  (THAILAND).  FACULTY 
OF  AGRICULTURE. 

Response  of  Five  Food  Legume  Crops  to  an 
Irrigation  Gradient  Imposed  During  Reproduc- 
tive Growth. 
W90-03279  3F 

CHINA  UNIV.  OF  GEOSCIENCES,  BEIJING, 
CHINA. 

Stochastic   Modelling  of  the   Karst   Spring  of 

Xin'an,  Shanxi  Province. 

W90-03113  2F 

Almost  Developed  Technique  of  Karst  Collapse 

Prevention  During  Mine  Drainage. 

W90-03180  2F 

CHINA  UNIV.  OF  GEOSCIENCES,  WUHAN, 
CHINA. 

Analytic    Models   of   Groundwater    Flows    to 

Karst  Springs. 

W90-O31I6  2F 


CHINA  UNIV.  OF  GEOSCIENCES,  WUHAN, 
HUBEI,  CHINA. 

Environmental  Isotopic  Studies  of  Karst  Water 

System    of   the    Guozhuang    Springs,    Shanxi, 

China. 

W90-03138  2F 

CHINESE  UNIV.  OF  HONG  KONG,  SHATTN. 
DEPT.  OF  BIOLOGY. 

Changes  Induced  by  Cadmium  in  the  Kidney  of 

Black  Sea  Bream,  Mylio  macrocephalus  (Teleos- 

tei). 

W90-03429  5C 

CITRUS  RESEARCH  AND  EDUCATION 
CENTER,  LAKE  ALFRED,  FL. 

Water  Relations  of  Grapefruit  Trees  in  Response 

to  Drip,  Microsprinkler,  and  Overhead  Sprinkler 

Irrigation. 

W90-03319  3F 

CKD  BLANSKO  (CZECHOSLOVAKIA). 

Kaplan  Turbine  Uprating  at  the  Orlik  Power- 
plant. 
W90-03306  gc 

CLEMSON  UNIV.,  SC.  WATER  RESOURCES 
RESEARCH  INST. 

Fiscal  Year  1988  Program  Report  (South  Caroli- 
na Water  Resources  Research  Institute). 
W90-03551  9D 

COASTAL  SCIENCE  AND  ENGINEERING, 
INC.,  COLUMBIA,  SC. 

Development,  Testing,  and  Verification  of  an 
Oil  Spill  Surf-Zone  Mass-Transport  Model. 
W90-02937  5B 

COCHIN  UNIV.  (INDIA).  DEPT.  OF  MARINE 
SCIENCES. 

Hemoglobin  and  Hematocrit  Values  in  the  Fish 
Oreochromis  mossambicus  (Peters)  after  Short 
Term  Exposure  to  Copper  and  Mercury. 
W90-02625  5C 

COCHFN  UNTV.  OF  SCIENCE  AND 
TECHNOLOGY  (INDIA).  DIV.  OF  CHEMICAL 
OCEANOGRAPHY. 

Determination  and  Distribution  of  Hydroxylated 
Aromatic  Compounds  in  Estuarine  Waters. 
W90-03349  5A 

COCHIN  UNIV.  OF  SCIENCE  AND 
TECHNOLOGY  (TNDIA).  SCHOOL  OF 
MARINE  SCIENCES. 

Incidence  of  Faecal  Coliform  and  Escherichia 

coli  in  Fresh  Fishery  Products. 

W90-03451  5B 

Use  of  Textural  (CM)  Pattern  for  Identification 
of  Depositional  Processes  and  Environments  of 
Sediments  of  the  Cauvery  Delta. 
W90-03452  2J 

Salinity  and  Toxicity  of  Quinalphos  on  the  Black 

Clam    Villorita    cyprinoides    Var.    Cochinensis 

(Hanley). 

W90-03453  5C 

Clay  Mineralogy  of  the  Sediments  of  the  Ashta- 
mudy  Estuary,  West  Coast  of  India. 
W90-03454  2J 

Studies  on   Hydrocarbon   Utilizing  Bacteria  in 

Cochin  Backwater. 

W90-03455  5B 

Salient  Features  of  the  Rain  Spells  at  Cochin. 
W90-03456  2B 

COLD  REGIONS  RESEARCH  AND 
ENGINEERING  LAB.,  HANOVER,  NH. 

Thin  Ice:  Radar  Identification  of  Thin  and  Not 
So  Thin  Layers  in  Hydrological  Media. 
W90-03033  2C 


Satellite  Observations  of  Oceans  and  Ice. 
W90-03034 


7B 


COLLEGE  OF  ST.  PAUL  AND  ST.  MARY, 
CHELTENHAM  (ENGLAND).  DEPT.  OF 
GEOGRAPHY  AND  GEOLOGY. 

Flood  Frequency  and  Urban-Induced  Channel 

Change:  Some  British  Examples. 

W90-02968  2E 

River  Channel  Changes  in  Response  to  Flooding 
in  the  Upper  River  Dee  Catchment,  Aberdeen- 
shire, Over  the  Last  200  Years. 
W90-02976  2E 

COLLEGE  OF  TECHNOLOGY,  DUBLIN 
(IRELAND). 

Deriving  the  Unit  Hydrograph  by  Root  Selec- 
tion. 


W90-O28O2 


2E 


COLORADO  STATE  UNIV.,  FORT  COLLINS. 

Scheduling  Irrigations  for  Cucumbers. 
W90-02744  3p 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  AGRICULTURAL  AND  CHEMICAL 
ENGINEERING. 

Optimal  Scheduling  of  Irrigation  Machines.  I: 

Model  Development. 

W90-02575  3F 

Optimal  Scheduling  of  Irrigation  Machines.  II: 

Applications  and  Results. 

W90-02576  3F 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  ECONOMICS. 

Economics  of  Dam  Failure:  Another  Look  at 

Catastrophic  Losses. 

W90-02582  6C 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  HORTICULTURE. 

Water  Management  During  Tall  Fescue  Estab- 
lishment. 
W90-02742  3F 

COLORADO  UNTV.  AT  DENVER.  DEPT.  OF 
MATHEMATICS. 

Accurate     Fine-Grid     Simulations     to     Derive 
Coarse-Grid  Models  of  Fine-Scale  Heterogene- 
ities in  Porous  Media. 
W90-03066  2F 

COMISION  FEDERAL  DE  ELECTRICTOAD, 
MEXICO  CITY. 

Region  8,  Sierra  Madre  Occidental. 
W90-02877  2A 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
ADELAIDE  (AUSTRALIA).  DIV.  OF  SOILS. 

Measuring  Unsaturated  Sorptivity  and  Hydrau- 
lic Conductivity  using  Multiple  Disc  Permea- 
meters. 
W90-03411  2G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
ASPENDALE  (AUSTRALIA).  DIV.  OF 
ATMOSPHERIC  RESEARCH. 

Diurnally    Varying    Regional    Climate    Simula- 
tions. 
W90-02635  7C 
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COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF 
ENVIRONMENTAL  MECHANICS. 

Improved  Field  Probes  for  Soil  Water  Content 
and  Electrical  Conductivity  Measurement  Using 
Time  Domain  Reflectometry. 
W9O-03423  7B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
GLEN  OSMOND  (AUSTRALIA).  DIV.  OF 
WATER  RESOURCES. 

Estimation  of  Sensible  Heat  Flux  from  Measure- 
ments of  Surface  Radiative  Temperature  and  Air 
Temperature  at  Two  Meters:  Application  to  De- 
termine Actual  Evaporation  Rate. 
W90-02794  2D 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
LYNEHAM  (AUSTRALIA).  DIV.  OF 
WILDLIFE  AND  ECOLOGY. 

Correlation   of  Environmental   Variables   with 

Patterns    of    Distribution    and    Abundance    of 

Common  and  Rare  Freshwater  Macroinverte- 

brates. 

W9O-02811  2H 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
WEMBLEY  (AUSTRALIA).  DIV.  OF  WATER 
RESOURCES. 

Modelling    Flow    in    Heterogeneous    Aquifers: 
Identification  of  the  Important  Scales  of  Varia- 
bility. 
W90-03008  2F 

COMPREHENSIVE  INST.  OF 
GEOTECHNICAL  INVESTIGATION  AND 
SURVEYING,  BEIJING  (CHINA). 

Media  and  Movement  of  Karst  Water. 
W90-O3105  2F 

COMPREHENSIVE  INVESTIGATION  AND 
SURVEYING  INST.,  EIM,  CHINA. 

Analysis  of  the  Mechanism  of  the  Surface  Col- 
lapse in  Regions  of  Concealed  Karst  and  Case 
Studies  of  the  Foundation  Treatment  for  Build- 
ings. 
W90-03186  2F 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 
DEPT.  OF  HORTICULTURE  AND 
FORESTRY. 

Anticipating  the  Frequency  Distribution  of  Pre- 
cipitation if  Climate  Change  Alters  its  Mean. 
W90-02782  2B 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 
DEPT.  OF  SOIL  AND  WATER. 

Nitrate  in  Runoff  Water  from  Container  Grown 
Juniper  and  Alberta  Spruce  Under  Different  Ir- 
rigation and  N  Fertilization  Regimes. 
W90-03314  5B 

CONNECTICUT  UNIV.,  STORRS.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Field  Screening  Method  for  Gasoline  Contami- 
nation   Using    a    Polyethylene    Bag    Sampling 
System. 
W90-02764  7B 

CONSEJO  NACIONAL  DE 
INVESTIGACIONES  CIENTIFICAS  Y 
TECNICAS,  BUENOS  AIRES  (ARGENTINA). 

Increasing  Damming  of  the  Parana  Basin  and  its 

Effects  on  the  Lower  Reaches. 

W90-03507  6G 


CONSIGLIO  NAZIONALE  DELLE 
RICERCHE,  PISA  (ITALY).  1ST.  DI 
BIOFISICA. 

Mercury  Distribution  in  Maritime  Sediment  and 
its    Correlation    with    the    Posidonia   Oceanica 
Prairie  in  a  Coastal  Area  Affected  by  a  Chlor- 
alkali  Complex. 
W90-03347  5B 

COOK  COLL.,  NEW  BRUNSWICK,  NJ.  DEPT. 
OF  BIOLOGICAL  AND  AGRICULTURAL 
ENGINEERING. 

Scour-Depth  Prediction  under  Armoring  Condi- 
tions. 
W90-03225  2J 

CORNELL  UNTV.,  ITHACA,  NY. 

Effects  of  Borehole  Wells  on  Water  Utilization 
in  Schistosoma  haematobium  Endemic  Commu- 
nities in  Coast  Province,  Kenya. 
W90-02652  5F 

CORVALLIS  ENVIRONMENTAL  RESEARCH 
LAB.,  OR. 

Effects  of  Freezing  on  Toxicity  of  Sediments 
Contaminated  with  DDT  and  Endrin. 
W90-03207  5C 

COYNE  ET  BELLIER,  PARIS  (FRANCE). 
DAMS  AND  HYDRAULICS  DEPT. 

Software  for  Integrated  Dam  Monitoring  Sys- 
tems. 
W90-03387  8G 

CUKUROVA  UNIV.,  ADANA  (TURKEY). 
DEPT.  OF  CIVIL  ENGINEERING. 

Turbulent   Velocity    Profiles   for   Smooth   and 

Rough  Open  Channel  Flow. 

W90-03398  8B 

DALHOUSIE  UNTV.,  HALIFAX  (NOVA 
SCOTIA).  DEPT.  OF  BIOLOGY. 

Non-Occurrence  of  Free-Living  Paramoeba  in- 
vadens  in  Water  and  sediments  of  Halifax  Har- 
bour, Nova  Scotia,  Canada. 
W90-02683  2L 

DAMES  AND  MOORE,  PHOENIX,  AZ. 

Glacial  Deposits. 

W90-02901  2F 

DAR  ES  SALAAM  UNTV.  (TANZANIA).  DEPT. 
OF  CTVIL  ENGINEERING. 

Effect  of  Pond  Depth  on  Bacterial  Mortality 

Rate. 

W90-02720  5D 

DEKONTA  G.M.B.H.,  MAINZ  (GERMANY, 
F.R.). 

Case    Study    and    Proposed    Decontamination 
Steps  of  the  Soil  and  Groundwater  Beneath  a 
Closed  Herbicide  Plant  in  Germany. 
W90-02616  5G 

DELAWARE  UNTV.,  LEWES.  COLL.  OF 
MARINE  STUDD2S. 

Effects  of  Suspended  sediment,   Hypoxia,  and 
Hyperoxia   on    Larval    Mercenaria   mercenaria 
(Linnaeus,  1758). 
W90-03261  5C 

DELAWARE  UNTV.,  NEWARK.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Irrigated  Agriculture  and  Water  Quality  in  East. 
W90-02571  5B 

DELAWARE  UNTV.,  NEWARK.  WATER 
RESOURCES  CENTER. 

Fiscal   Year   1988   Program  Report  (Delaware 

Water  Resources  Center). 

W90-03550  9D 

DELTA  BRANCH  EXPERIMENT  STATION, 
STONEVILLE,  MS. 

Nitrite-Induced  Anemia  in  Channel  Catfish,  Ic- 

talurus  punctatus  Rafinesque. 

W90-02622  5C 


DELTA  INST.  FOR  HYDROBIOLOGICAL 
RESEARCH,  YERSEKE  (NETHERLANDS). 

Seasonal    Changes    of   Cadmium    and    Copper 
Levels  in   Stem-boring   Larvae  of  Agapanthia 
villosoviridescens  (Coleoptera)  on  Salt  Marshes 
of  the  Westerschelde  Estuary. 
W90-03426  5B 

DEMOKRITOS  UNIV.  OF  THRACE,  XANTHI 
(GREECE).  DEPT.  OF  CTVIL  ENGINEERING. 

Computing  2-D  Unsteady  Open-Channel  Flow 

by  Finite- Volume  Method. 

W90-03031  2E 

DEPARTMENT  OF  AGRICULTURE  AND 
WATER  SUPPLY,  PIETERMARITZBURG 
(SOUTH  AFRICA).  NATAL  REGION. 

Cation  Type  and  Ionic  Strength  Effects  on  the 
Solution  Composition  of  an  Acidic  Subsoil. 
W90-03412  2G 

DEPARTMENT  OF  AGRICULTURE, 
LETHBRIDGE  (ALBERTA).  LAND 
EVALUATION  AND  RECLAMATION 
BRANCH. 

Moisture-Retention  Parameters  for  Coarse-Tex- 
tured Soils  in  Southern  Alberta. 
W90-03288  2G 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  BURLINGTON  (ONTARIO). 

Metals    in    Fish     Scales    Collected    in    Lake 

Opeongo,  Canada,  from  1939-1979. 

W90-02690  5A 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  JOHN'S  (NEWFOUNDLAND). 
SCIENCE  BRANCH. 

Fate  of  Naphthenic  Hydrocarbons  in  the  Bile  of 

Rainbow  Trout  (Salmo  gairdneri). 

W90-03205  5B 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

Soil,  Water,  and  Vegetation  Residues  of  2,4,5-T 

Applied  to  a  New  Zealand  Hillside. 

W90-03230  5B 

DEPARTMENT  OF  SCIENTIFIC  AND 
ENDUSTRIAL  RESEARCH,  LOWER  HUTT 
(NEW  ZEALAND).  INST.  OF  NUCLEAR 
SCIENCES. 

Unidimensional  Solute  Transport  Incorporating 
Equilibrium  and  Rate-Limited   Isotherms  with 
First-Order  Loss:  3.  Approximate  Simulations  of 
the  Front  Propagating  After  a  Step  Input. 
W90-03422  5B 

DEPARTMENT  OF  SCIENTIFIC  AND 
rNDUSTRIAL  RESEARCH,  TAUPO  (NEW 
ZEALAND).  TAUPO  RESEARCH  LAB. 

Rate  of  Carbon  and  Nitrogen  (N2)-Fixation  with 
Respect  to  Short-Term  Water  Movements,  in 
Lake  Rotongaio  (New  Zealand). 
W90-03516  2H 

Cyanobacteria  vs.  Diatoms:  Mechanisms  Limit- 
ing the  Spatial  and  Temporal  Patterns  of  Nitro- 
gen, Phosphorus  and  Chlorophyll  in  Lake  Ro- 
tongaio (New  Zealand). 
W90-03520  2H 

Phytoplankton  Succession  and  Cyanobacterial 
Dominance  in  a  Eutrophic  Lake  of  the  Mid- 
Temperate  Zone  (Lake  Okaro,  New  Zealand). 
W90-03521  2H 
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ORGANIZATIONAL  INDEX 
DEPARTMENT  OF  SCIENTIFIC  AND  INDUSTRIAL  RESEARCH,  TAUPO  (NEW  ZEALAND). 


> 


Community  Responses  of  the  Late  Summer  Phy- 
toplankton  of  Lake  Okaro  (New  Zealand)  to 
Experimental  Changes  in  Nutrient  Abundance: 
Evidence  of  Nitrogen  Limitation  in  the  Presence 
of  Phosphorus  Deficiency. 
W90-03522  2H 

Buoyancy  and  Vertical  Distribution  of  Ana- 
baena  spiroides  in  Lake  Okaro  (New  Zealand) 
W90-03527  2H 

Cyanobacterial  Growth  and  Dominance  in  Two 
Eutrophic  Lakes:  Review  and  Synthesis. 
W90-03528  2H 

DEPARTMENT  OF  WATER  AFFAIRS, 
PRETORIA  (SOUTH  AFRICA). 

Roller  Compacted  Concrete  Arched  Dams 
W90-03389  8F 

DEPAUW  UNIV.,  GREENCASTLE,  IN.  DEFT. 
OF  GEOLOGY  AND  GEOGRAPHY. 

Predation  by  Coelotanypus  (Diptera:  chironomi- 

dae)  on  Laboratory  Populations  of  Tubificid  Oli- 

gochaetes. 

W90-02747  2H 

DEPT.  GEORISORSE  E  TERRITORIO, 
TORINO,  ITALY. 

Interactions  Between  Pb-Zn  Mine  of  Gutturu 
Pala  and  Local  Groundwater  Resurces  (Flumin- 
ese,  Sardinia,  Italy). 
W90-03172  4C 

DEUTSCHE  FORSCHUNGS-  UND 
VERSUCHSANSTALT  FUER  LUFT-  UND 
RAUMFAHRT  E.V.,  OBERPFAFFENHOFEN 
(GERMANY,  F.R.). 

Remote  Sensing  of  Water  Parameters  in  Majura 

Bay. 

W90-03491  7B 

DIENST  GRONDWATERVERKENNING  TNO, 
DELFT  (NETHERLANDS). 

Guidelines  for  the  Use  of  Preconditioned  Conju- 
gate Gradients  in  Solving  Discretized  Potential 
Flow  Problems. 
W90-03057  2F 

DOW  CHEMICAL  CO.,  MIDLAND,  MI. 
AGRICULTURAL  PRODUCTS  DEPT. 

Photolysis  of  Picloram  in  Dilute  Aqueous  Solu- 
tion. 
W90-02839  5B 

DOW  CHEMICAL  CO.,  MIDLAND,  MI. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Chronic  Toxicity  of  Biphenyl  to  Daphnia  magna 

Straus. 

W90-02630  5C 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
AIKEN,  SC.  SAVANNAH  RIVER  LAB. 

Hazardous  Waste  Reduction  at  the  Savannah 

River  Plant. 

W9O-02930  so 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
WILMINGTON,  DE. 

Oxygen  Transfer  Testing  Under  Process  Condi- 
tions. 
W90-02957  5D 

DUNDEE  UNIV.  (SCOTLAND).  DEPT.  OF 
MATHEMATICS  AND  COMPUTER  SCIENCE. 

Non  Linear  Instability  in  Long  Time  Calcula- 
tions of  a  Partial  Difference  Equation. 
W90-03058  7C 

DURBAN-WESTVILLE  UNIV.  (SOUTH 
AFRICA).  DEPT.  OF  BOTANY. 

Some   Effects  of  the   Cyclones   Domoina  and 
Imboa   on   Mangrove   Communities   in   the   St 
Lucia  Estuary. 
W90-03474  2B 


EAST  CHINA  INST.  OF  CHEMICAL 
TECHNOLOGY,  SHANGHAI.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

PH  Dependence  and  Effects  of  the  Oxidative 
Products    of   Some    Aromatic    Compounds    in 
Ozonation  Under  UV  Irradiation. 
W90-03495  5D 

EASTERN  NAZARENE  COLL.,  QUINCY,  MA 
DEPT.  OF  CHEMISTRY. 

QSAR  Investigation  of  Benzene  Toxicity  to  Fat- 
head Minnow  Using  Molecular  Connectivity 
W90-02841  5C 

ECOLE  NATIONALE  SUPERIEURE  D'ARTS 
ET  METIERS,  PARIS  (FRANCE). 

Numerical  Modeling  of  Hot  Water  Storage  in 

Aquifer  by  Finite  Element  Method. 

W90-03083  2F 

ECOLE  NORMALE  SUPERIEURE,  PARIS 
(FRANCE).  LAB.  D'ECOLOGIE. 

Diel  Patterns  of  Zooplankton  Grazing  in  a  Shal- 
low Lake. 
W90-02676  2H 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  LAB.  DE 
GEOLOGIE. 

Contribution  of  an  Informatized  Concept  to  the 
Chemical  Analysis  of  Groundwater  Series. 
W90-03143  2F 

EHIME  UNIV.,  MATSUYAMA  (JAPAN). 
DEPT.  OF  ENVIRONMENT  CONSERVATION. 

Toxic  Threat  of  Marine  Mammals:  Increasing 
Toxic  Potential  of  Non-ortho  and  Mono-ortho 
Coplanar  PCBs  from  Land  to  Ocean. 
W90-02602  5B 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
VERSUCHSANSTALT  FUER  WASSERBAU, 
HYDROLOGLE  UND  GLAZIOLOGIE. 

Modelling     the     Regional     Heat     Budget     in 

Aquifers. 

W90-03084  2F 

ELECTRIC  POWER  DEVELOPMENT  CO. 
LTD.,  TOKYO  (JAPAN). 

Akiha  Extension  in  Japan. 

W90-03391  8A 

ELECTRICITE  DE  FRANCE,  CHATOU. 
DIRECTION  DES  ETUDES  ET 
RECHERCHES. 

Computation  of  Currents  Due  to  Wind  and  Tide 
in    a    Lagoon    with    Depth-Averaged    Navier- 
Stokes  Equations  (Ulysse  Code). 
W90-03014  2L 

ELECTRICITE  DE  FRANCE,  PARIS.  SERVICE 
DE  LA  PRODUCTION  HYDRAULIQUE. 

EDF's  Experience  in  the  Repair  and  Mainte- 
nance of  Hydro  Generators. 
W90-03307  8C 

ELETROSUL,  FLORIANOPOLIS  (BRAZIL). 

Numerical  Analysis  of  Transients  in  Complex 

Hidropower  Scheme. 

W90-03086  gB 

ENGINEERED  FLUID,  INC.,  CENTRALIA,  IL. 

Controlled  Environment  Vaults  for  Water  Dis- 
tribution Systems. 
W90-03403  5F 

ENSECO,  INC.,  BOSTON,  MA. 

Assessing  Arkansas  Ground   Water  for   Pesti- 
cides: Methodology  and  Findings. 
W90-02771  5A 


ENTE  NAZIONALE  PER  L'ENERGIA 
ELETTRICA,  MILAN  (ITALY).  CENTRO  DI 
RICERCA  ELETTRICA. 

Overall  View  of  the  Problems  Concerning  the 
Hydraulic  Alert  Caused  by  the  Natural  Dam 
and  the  Lake  Formed  after  the  Landslide  of  Val 
Pola  (Une  Vue  d'Ensemble  des  Problemes  Con- 
cernant  l'Alert  Hydraulic  Causee  par  le  Barrage 
Naturel  et  par  le  Lac  qui  s'est  Forme  par  Suite 
de  PEboulement  de  Val  Pola). 
W90-02554  4A 

ENVIREX,  INC.,  WAUKESHA,  WL 

Oxidation  Ditch  Aeration  Systems-Types  and 

Characteristics. 

W90-O2941  5D 

ENVIROLOGIC  DATA,  INC.,  PORTLAND, 
ME. 

Examination  of  Potential  Risks  from  Exposure 
to  Dioxin  in  Paper  Mill  Sludge  Used  to  Reclaim 
Abandoned  Appalachian  Coal  Mines. 
W90-02615  5C 

ENVIRONCLEAN,  LONDON  (ENGLAND). 

Evaluating  Treatment  Processes  With  the  Ames 

Mutagenicity  Assay. 

W90-O3473  5F 

ENVIRONMENT  CANADA  OTTAWA 
(ONTARIO). 

Region  13,  Western  Glaciated  Plains. 

W90-02882  2F 


ENVIRONMENTAL  PROTECTION  AGENCY, 
ATHENS,  GA.  SOUTHEAST 
ENVIRONMENTAL  RESEARCH  LAB. 

Microbial  Degradation  of  Seven  Amides  by  Sus- 
pended Bacterial  Populations. 
W90-02787  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CHICAGO,  IL.  GREAT  LAKES  NATIONAL 
PROGRAM  OFFICE. 

Polychlorinated  Dibenzofurans  and  Polychlori- 
nated  Dibenzo-p-Dioxins  in  Great  Lakes  Fish:  A 
Baseline  and  Interlake  Comparison. 
W90-03463  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH. 

Detecting  Viruses  in  Water. 

W90-03471  5  A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  MUNICIPAL 
ENVIRONMENTAL  RESEARCH  LAB. 

Evaluation  of  a  Dissolved  Oxygen  Field  Test 
Protocol. 

W90-02950  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  RISK  REDUCTION 
ENGINEERING  LAB. 

Wastewater   Treatment   and   Receiving   Water 

Body  Interactions. 

W90-02921  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
GULF  BREEZE,  FL.  GULF  BREEZE 
ENVIRONMENTAL  RESEARCH  LAB. 

Fate  of  Fenthion  in  Salt-Marsh  Environments:  I. 
Factors  Affecting  Biotic  and  Abiotic  Degrada- 
tion Rates  in  Water  and  Sediment. 
W90-02837  5B 
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ENVIRONMENTAL  PROTECTION  AGENCY, 
KANSAS  CITY,  KS.  ENVIRONMENTAL 
SERVICES  DIV. 

Determination     of    Polychlorinated     Dibenzo- 
Dioxins   and   Dibenzofurans   in   Environmental 
Samples  Using  High  Resolution  Mass  Spectrom- 
etry. 
W90-02597  5A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
NARRAGANSETT,  RI.  ENVIRONMENTAL 
RESEARCH  LAB. 

Polychlorinated  Dibenzo-p-Dioxins  and  Diben- 
zofurans in  Selected  Estuarine  Sediments. 
W90-02604  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
SEATTLE,  WA.  SURVEILLANCE  AND 
ANALYSIS  DIV. 

Chemical  Detoxification  of  Dioxin-Contaminat- 

ed  Wastes  Using  Potassium  Polyethylene  Glyco- 

late. 

W90-02601  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

National  Evaluation  of  the  Leaching  Potential  of 

Aldicarb,    Part    I:    An    Integrated    Assessment 

Methodology. 

W90-02766  5B 

ENVTRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF 
EMERGENCY  AND  REMEDIAL  RESPONSE. 

EPA's  Approach  to  Evaluating  and  Cleaning 

Up  Ground  Water  Contamination  at  Superfund 

Sites. 

W90-02773  5G 

Superfund  Record  of  Decision:  Operating  Indus- 
tries, CA. 
W90-02916  5G 

Superfund  Record  of  Decision:  Odessa  Chromi- 
um II,  TX. 
W90-02917  5G 

Superfund  Record  of  Decision:  Central  City/ 

Clear  Creek,  CO. 

W90-02918  5G 

Superfund  Record  of  Decision:   Pristine,   OH. 
W9O-02919  5G 

Superfund     Record     of    Decision:     Cherokee 

County/Galena,  KS. 

W90-02920  5G 

Superfund  Record  of  Decision:  Odessa  Chromi- 
um I,  TX. 
W90-02927  5G 

Superfund   Record   of  Decision:   Old   Midland 

Products,  AR. 

W90-02928  5G 

Superfund  Record  of  Decision:  Nascolite  Cor- 
poration, NJ. 
W90-02933  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  RESEARCH 
AND  DEVELOPMENT. 

U.S.  Environmental  Protection  Agency's  Strate- 
gy for  Ground  Water  Quality  Monitoring  at 
Hazardous  Waste  Land  Disposal  Facilities  Lo- 
cated in  Karst  Terranes. 
W90-03162  2F 

ENVmONMENTAL  PROTECTION  AGENCY, 
WESTLAKE,  OH.  ENVIRONMENTAL 
SERVICES  DIV. 

Occurrence  and  Fate  of  PCDDs  and  PCDFs  in 
Five  Bleached  Kraft  Pulp  and  Paper  Mills. 
W90-02617  5B 


ENVIRONMENTAL  PROTECTION  SERVICE, 
BURLINGTON  (ONTARIO).  WASTE  WATER 
TECHNOLOGY  CENTRE. 

Automatic  Dissolved  Oxygen  Control  in  the  Ac- 
tivated Sludge  Process. 
W90-02949  5D 

Calibration  and  Evaluation  of  Dissolved  Oxygen 
Sensors  in  a  Pilot  Scale  Activated  Sludge  Plant. 
W90-02951  5D 

ENVIRONMENTAL  PROTECTION  SERVICE, 
WEST  VANCOUVER  (BRITISH  COLUMBIA). 
PACIFIC  AND  YUKON  REGION. 

Effects  of  Different  Dilution  Water  Types  on 
the  Acute  Toxicity  to  Juvenile  Pacific  Salmon- 
ids  and  Rainbow  Trout  of  Glyphosate  and  its 
Formulated  Products. 
W90-02634  5C 

ENVIRONMENTAL  RESEARCH  LAB., 

DULUTH,  MN. 

Evaluation  of  the  Fathead  Minnow  Seven-Day 
Subchronic  Test  for  Estimating  Chronic  Toxici- 
ty- 
W90-03468  5A 

ENVIRONMENTAL  RESEARCH 
LABORATORY,  AMSTELVEENSEWEG  88-90, 
1075  XJ  AMSTERDAM,  THE  NETHERLANDS. 

PCDDs  and  PCDFs  in  the  Environment  as  a 
Result  of  Outdoor  Chemical  Waste  Burning  at 
the  Diemerzeedijk-Amsterdam. 
W90-02612  5B 

ENVTRONMENTAL  SCIENCE  RESEARCH 
INST.  OF  GUANGZHOU  PREFECTURE 
(CHINA). 

Rapid  Method  for  the  Spectrophotometric  De- 
termination of  Sulfate  in  Surface  Water  Using 
Ion-Exchange  Separation  and  the  Sulfate  and 
Chlorophosphonazo  III  (CPA  III)-Ba2+  Com- 
plex Reaction. 
W90-03269  7B 

ESTACION  EXPERIMENTAL  DEL  ZAIDIN, 
GRANADA  (SPAIN).  DEPT.  DE  QUTMICA 
AGRICOLA. 

Effects  of  the  Application  of  Wastewater  from 
Olive  Processing  on  Soil  Nitrogen  Transforma- 
tion. 
W90-02834  5D 

Sulphur  Transformation  Affected  by  the  Appli- 
cation of  Wastewater  from  Olive  Processing  on 
Soil. 
W90-03303  5E 

EWING  ENGINEERING  CO.,  MILWAUKEE, 
WI. 

Operation  and  Maintenance/Troubleshooting. 
W90-02954  5D 


New  Directions~Off  Gas  Methods. 
W90-02961 


5D 


FLOECKSMUHLE  ENERGD3TECHNIK 
G.M.B.H.,  AACHEN  (GERMANY,  F.R.). 

Use  of  Inflatable  Weirs  for  Water  Level  Regula- 
tion. 
W90-03310  8A 

FLORENCE  UNTV.  (ITALY).  DEPT.  OF 
ENERGY  ENGINEERING. 

Turbulent  Diffusion  Simulation  by  Implicit  Fac- 
tored Solver  Using  K-epsilon  Model. 
W90-03051  5B 

FLORIDA  INST.  OF  TECH.,  MELBOURNE. 
DEPT.  OF  CTVIL  ENGINEERING. 

Galerkin  Finite  Element  Model  to  Simulate  the 
Response  of  Multilayer  Aquifers  when  Subject- 
ed to  Pumping  Stresses. 
W90-02993  7C 


FLORIDA  SINKHOLE  RESEARCH  INST., 
ORLANDO. 

Hydrogeologic  Factors  Associated  with  Recent 
Doline  Development  in  the  Orlando  Area,  Flori- 
da 32816. 
W90-03187  2F 

FLORIDA  STATE  DEPT.  OF 
ENVmONMENTAL  REGULATION, 
TALLAHASSEE. 

Prevention  and  Cleanup  of  Petroleum  Contami- 
nation of  Ground  Water  ~  Florida's  Super  Act. 
W90-03215  5G 

FLORIDA  STATE  DEPT.  OF 
ENVIRONMENTAL  REGULATION, 
TALLAHASSEE.  BUREAU  OF  GROUND 
WATER  PROTECTION. 

Pesticides  and  Ground  Water  Protection. 
W90-03245  5G 

FLORIDA  STATE  DEPT.  OF 
ENVTRONMENTAL  REGULATION, 
TALLAHASSEE.  BUREAU  OF  WASTE 
CLEANUP. 

Status  of  Superfund  and  State-Funded  Cleanup 

Sites  in  Florida. 

W90-03216  5G 

FLORIDA  STATE  UNTV.,  TALLAHASSEE. 
DEPT.  OF  OCEANOGRAPHY. 

Comparison  of  Three  Techniques  for  Adminis- 
tering Radiolabeled  Substrates  to  Sediments  for 
Trophic  Studies:  Uptake  of  Label  by  Harpacti- 
coid  Copepods. 
W90-02823  7B 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

GOES  Satellite  Data  in  Rainfall  Estimation. 
W90-02573  2B 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING 
SCD3NCES. 

Laboratory  Models  for  Assessing  the  Fate  of 

Groundwater  Contaminants. 

W90-03244  5B 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
SOIL  SCIENCE. 

Modeling  the  Transport  of  Solutes  Influenced 

by  Multiprocess  Nonequilibrium. 

W90-02586  2F 

Determinations  of  Unsaturated  Hydraulic  Con- 
ductivity for  Candler  Sand. 
W90-03414  2G 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
VEGETABLE  CROPS. 

Water  Quantity  and  Time  of  N  and  K  Applica- 
tion for  Trickle-irrigated  Tomatoes. 
W90-03363  3F 

FLORIDA  UNTV.,  GAINESVILLE.  INST.  OF 
FOOD  AND  AGRICULTURAL  SCIENCES. 

Aquatic  Weed  Control. 

W90-03271  4A 

FMC  CORP.,  PRINCETON,  NJ. 
AGRICULTURAL  CHEMICAL  GROUP. 

Determination  of  Carbofuran  and  Its  Metabolites 
in   Rice   Paddy   Water  by   Using   Solid   Phase 
Extraction  and  Liquid  Chromatography. 
W90-03480  5A 

FORSCHUNGSZENTRUM  FUER 
BODENFRUCHTBARKEIT  MUENCHEBERG 
(GERMAN  D.R.). 

Efficiency  of  Subsoiling  and  Subsurface  Drain- 
age in  Heavy  Alluvial  Soils  of  the  G.D.R. 
W90-03379  4A 
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FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 

Hydrology,  Sedimentology  and  Geomorpholo- 
gical  Implications  of  Floods:  an  Overview 
W90-02964  2E 

Formation  of  Sub-Surface  Maxima  of  a  Diatom 

Within  a  Stratified  Lake  and  in  a  Laboratory 

Column. 

W90-03532  2H 

Control  of  Sub-Surface  Maxima  of  Diatoms  in  a 
Stratified  Lake  by  Physical,  Chemical  and  Bio- 
logical Factors. 
W90-03533  2H 

FRESHWATER  FISHERIES  LAB., 
PITLOCHRY  (SCOTLAND). 

Growth   of  Juvenile   Atlantic    Salmon,    Salmo 

salar  L.,  and  Brown  Trout,  Salmo  trutta  L.,  in  a 

Scottish  River  System  Subject  to  Cooling-Water 

Discharge. 

W90-03448  5C 

FULLER,  MOSSBARGER,  SCOTT  AND  MAY, 
LEXINGTON,  KY. 

Effects  of  Irrigated  Agriculture  on  Groundwat- 
er Quality  in  Corn  Belt  and  Lake  States. 
W90-02569  3E 

FUZHOU  GEOLOGICAL  COLL.  (CHINA). 

Solution    of    Saturated-Unsaturated    Flow    by 
Finite  Element  or  Finite  Difference  Methods 
Combined  with  Characteristic  Technique. 
W90-03070  2F 

FUZHOU  UNIV.  (CHINA).  DEPT.  OF 
GEOLOGY  AND  MINING  ENGINEERING. 

Alternating  Direction  Galerkin  Method  Com- 
bined with  Characteristic  Technique  for  Model- 
ling of  Saturated-Unsaturated  Solute  Transport 
W90-02996  2F 

GENEVA  UNIV.  (SWITZERLAND).  DEPT. 
CHIMIE  MINERALE,  ANALYTIQUE  ET 
APPLIQUEE. 

Bioaccumulation  of  Cadmium  by  Lumbricus  ter- 

restris. 

W90-03348  5B 

GEOLOGICAL  SURVEY,  ALBANY,  NY. 

Region  19,  Northeastern  Appalachians. 
W90-02888  2F 

GEOLOGICAL  SURVEY,  ALBANY,  NY. 
WATER  RESOURCES  DIV. 

Chlorinated  Organic  Compounds  in  Groundwat- 
er at  Roosevelt   Field,   Nassau  County,   Long 
Island,  New  York. 
W90-02859  5B 

Estimation  of  Hydraulic  Characteristics  of  the 
Upper  Glacial  and  Magothy  Aquifers  at  East 
Meadow,  New  York,  by  Use  of  Aquifer  Tests. 
W90-O2860  2F 

Relation  Between  Land  Use  and  Ground- Water 
Quality  in  the  Upper  Glacial  Aquifer  in  Nassau 
and  Suffolk  Counties,  Long  Island,  New  York 
W90-02861  4C 

Hydrogeologic  Correlations  for  Selected  Wells 
on  Long  Island,  New  York-A  Database  with 
Retrieval  Program. 
W90-02862  2F 

Hydrogeology  of  the  Southwestern  Part  of  the 

Town    of   Hempstead,    Nassau    County,    New 

York. 

W90-02863  2F 

GEOLOGICAL  SURVEY,  ALBUQUERQUE, 
NM.  WATER  RESOURCES  DIV. 

Biannual  Water-Resources  Review,  White  Sands 
Missile  Range,  New  Mexico,  1986  and  1987 
W90-03544  7C 


Simulated     Water-Level     and     Water-Quality 
Changes  in  the  Bolson-Fill  Aquifer,  Post  Head- 
quarters Area,  White  Sands  Missile  Range,  New 
Mexico. 
W90-03545  2F 

GEOLOGICAL  SURVEY,  ANCHORAGE,  AK. 
WATER  RESOURCES  DIV. 

Region  28,  Permafrost  Region. 

W90-02897  2F 

GEOLOGICAL  SURVEY,  ATLANTA,  GA. 

Coastal  Plain  Deposits. 

W90-02902  2F 


GEOLOGICAL  SURVEY,  AUSTIN,  TX. 

Region  23,  Gulf  of  Mexico  Coastal  Plain 
W90-02892  2A 

GEOLOGICAL  SURVEY,  AUSTIN,  TX. 
WATER  RESOURCES  DIV. 

Precipitation,    Streamflow,    and    Basedow    in 
West-Central   Texas,   December    1974   through 
March  1977. 
W90-02851  7C 

Monthly     and     Annual     Suspended-Sediment 
Loads  in  the  Brazos  River  in  Richmond,  Texas 
1966-86  Water  Years. 
W90-02854  2J 

Approximate  Altitude  of  Water  Levels  in  Wells 
in  the  Chicot  and  Evangeline  Aquifers  in  the 
Houston  Area,  Texas,  Spring  1989. 
W90-03539  7C 

Summary  of  Hydrologic  Data  for  the  San  Gabri- 
el River  Basin  and  Edwards  Aquifer,  George- 
town Area,  Texas,  Water  Year  1988. 
W90-03541  7C 

Index  of  Surface- Water  Stations  in  Texas,  Janu- 
ary 1989. 
W90-03542  7B 


GEOLOGICAL  SURVEY,  BOISE,  ID. 

Region  2,  Columbia  Lava  Plateau. 
W90-02871 
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GEOLOGICAL  SURVEY,  DENVER,  CO. 

Late    Quaternary    Paleolimnology    of   Walker 

Lake,  Nevada. 

W90-02729  2H 

Determination  of  Herbicides  and  Their  Degra- 
dation Products  in  Surface  Waters  by  Gas  Chro- 
matography/Positive      Chemical      Ionization/ 
Tandem  Mass  Spectrometry. 
W90-02813  5  A 


Region  17,  High  Plains. 
W90-02886 
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GEOLOGICAL  SURVEY,  DENVER,  CO. 
WATER  RESOURCES  DIV. 

Fremont  Lake,  Wyoming-Some  Aspects  of  the 

Inflow  of  Water  and  Sediment. 

W90-02849  2J 

Simulation   of  Streamflow   in   Small   Drainage 
Basins  in  the  Southern  Yampa  River  Basin,  Col- 
orado. 
W90-02856  2A 

Selected  Hydrologic  Data  for  Foundation  Creek 
and  Monument  Creek  Basins,  East-Central  Colo- 
rado. 
W90-02857  2E 

Stability  of  Nitrate-Ion  in  Simulated  Deposition 
Samples  Used  for  Quality-Assurance  Activities 
by  the  U.S.  Geological  Survey. 
W90-02858  5A 


GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 

Prediction     of    Aquatic     Sediment-Associated 
Trace  Element  Concentrations  Using  Selected 
Geochemical  Factors. 
W90-03503  2K 

GEOLOGICAL  SURVEY,  EAST  WENATCHEE. 
WA. 

Region  1,  Western  Mountain  Ranges. 
W9O-O2870  2F 

GEOLOGICAL  SURVEY,  HELENA,  MT 
WATER  RESOURCES  DIV. 

Water  Resources  and  Effects  of  Potential  Sur- 
face Coal  Mining  on  Dissolved  Solids  in  Hang- 
ing Woman  Creek  Basin,  Southeastern  Montana. 
W90-02848  4c 

GEOLOGICAL  SURVEY,  HONOLULU,  HI. 

Region  27,  Hawaiian  Islands. 

W90-02896  2F 

GEOLOGICAL  SURVEY,  INDIANAPOLIS,  IN 
WATER  RESOURCES  DIV. 

Statistical  Summary  of  Streamflow  Data  for  In- 
diana. 
W90-02865  7C 

GEOLOGICAL  SURVEY,  LAKEWOOD,  CO. 

Comparison  of  Coupled   Freshwater-Saltwater 
Sharp-Interface      and      Convective-Dispersive 
Models  of  Saltwater  Intrusion  in  a  Layered  Aq- 
uifer System. 
W90-O3O10  2F 

GEOLOGICAL  SURVEY,  LANSING,  MI. 
WATER  RESOURCES  DIV. 

Natural    Ground-water    Quality    in    Michigan- 

1974-87. 

W90-02864  2K 

GEOLOGICAL  SURVEY,  LAWRENCE,  KS. 

Region  16,  Central  Nonglaciated  Plains. 
W90-02885  2F 

GEOLOGICAL  SURVEY,  LAWRENCE,  KS. 
WATER  RESOURCES  DIV. 

Description  of  Data  Files  Compiled  for  the  Cen- 
tral Midwest  Regional  Aquifer-System  Analysis. 
W90-02852  7B 

Experiment    in    Representative    Groundwater 
Sampling  for  Water  Quality  Analysis. 
W90-02853  7B 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Hydrologic  Effects  on  Water  Level  Changes 
Associated    with    Episodic    Fault   Creep   Near 
Parkfield,  California. 
W90-02577  7B 

Influence  of  Formation  Material  Properties  on 
the  Response  of  Water  Levels  to  Earth  Tides 
and  Atmospheric  Loading. 
W90-02578  2F 

Water  Content  Dependence  of  Trapped  Air  in 

Two  Soils. 

W90-02584  2G 

Air  Permeability  and  Trapped-Air  Content  in 

Two  Soils. 

W90-02585  2G 

Analysis    of   Trichloroethylene    Movement    in 
Groundwater  at  Castle  Air  Force  Base,  Califor- 
nia. 
W90-02797  5B 

Plutonic  and  Metamorphic  Rocks. 

W90-02906  2F 
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Ground  Water  and  Fault  Strength. 
W9O-02912 
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GEOLOGICAL  SURVEY,  MIAMI,  FL.  WATER 
RESOURCES  DIV. 

Analytical  Solutions  for  One-,  Two-,  and  Three- 
Dimensional  Solute  Transport  in  Ground- Water 
Systems  with  Uniform  Flow. 
W90-02855  5B 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 

Carbonate  Rocks. 

W90-02904  2F 

GEOLOGICAL  SURVEY  OF  IRELAND, 
DUBLIN. 

Point  Source  Pollution  in  Karst  Areas  in  Ireland. 
W90-03167  5B 

GEOLOGICAL  SURVEY  OF  ISRAEL, 
JERUSALEM. 

B,  F  and  Sr  as  Tracers  in  Carbonate  Aquifers 
and  in  Karstic  Geothermal  Systems  in  Israel. 
W90-03152  2F 

GEOLOGICAL  SURVEY,  RALEIGH,  NC. 

Hydrogeologic  Setting  of  Regions. 

W9O-02869  2F 

GEOLOGICAL  SURVEY,  RALEIGH,  NC. 
WATER  RESOURCES  DIV. 

Ground-water  Level  Data  for  North  Carolina- 

1987. 

W9O-02846  2F 

Hydrologic   Environments  and   Water  Quality 
Characteristics  at  Four  Landfills  in  Mecklenburg 
County,  North  Carolina,  1980-86. 
W90-02847  5B 

GEOLOGICAL  SURVEY,  RESTON,  VA. 

Historical  Perspective. 
W90-02867 


GEOLOGICAL  SURVEY,  ST.  SIMONS 
ISLAND,  GA. 
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KARLOVA  UNIV.,  PRAGUE 
(CZECHOSLOVAKIA).  DEPT.  OF 
HYDROGEOLOGY  AND  ENGINEERING 
GEOLOGY. 

Establishing    the    Residence   Time   of  Ground 

Water  in  Karst. 

W90-03126  2F 

Can  Water  Losses  from  Reservoirs  in  Karst  be 

Predicted. 

W90-03179  2F 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  HYDROMECHANIK. 

Fundamental  Research  in  Biological  Wastewater 

Systems  for  Advanced  Design  of  Mechanical 

Aerators. 

W90-02962  5D 

Quick  Algorithm  for  the  Dead-End  Pore  Con- 
cept   for    Modeling    Large-Scale    Propagation 
Processes  in  Groundwater. 
W90-03075  5B 

Coupling  of  Unsteady  and  Nonlinear  Ground- 
water   Flow    Computations    and    Optimization 
Methods. 
W90-03096  2F 

KATHOLIEKE  UNTV.  LEUVEN  (BELGIUM). 
DEPT.  OF  CIVIL  ENGINEERING. 

2D  Model  for  Tidal  Flow  Computations. 
W90-03020  2L 

KENT  STATE  UNTV.,  OH.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Seasonal  Succession  in  the  Plankton  of  a  Natu- 
rally Acidic,  Highly  Humic  Lake  in  Northeast- 
ern Ohio,  USA. 
W90-03537  2H 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CIVIL  ENGINEERING. 

Parametric  Model  for  Steeply  Sloping  Forested 

Watersheds. 

W90-02592  2J 

KEURINGSINSTITUUT  VOOR 
WATERLEIDINGARTIKELEN,  RIJSWIJK 
(NETHERLANDS). 

Effects  of  Ozonation,  Biological  Filtration  and 
Distribution  on  the  Concentration  of  Easily  As- 
similable Organic  Carbon  (AOC)  In  Drinking 
Water. 
W90-03496  5F 

KUMAUN  UNIV.,  NATNI  TAL  (INDIA).  DEPT. 
OF  ZOOLOGY. 

Cadmium  Nephropathy  in  a  Freshwater  Fish, 

Puntius  conchonius  Hamilton. 

W90-03437  5C 

KUOPIO  UNTV.  (FINLAND).  DEPT.  OF 
PHYSIOLOGY. 

Biotransformation  and  Other  Physiological  Re- 
sponses in  Whitefish  Caged  in  a  Lake  Receiving 
Pulp  and  Paper  Mill  Effluents. 
W90-03439  5C 

KYOTO  UNIV.,  OTSU  (JAPAN).  OTSU 
HYDROBIOLOGICAL  STATION. 

Natural  Development  Time  of  Eodiaptomus  ja- 
ponicus  (Copepoda:  Calanoida)  in  Lake  Biwa. 
W90-03536  2H 
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LABORATOIRE  D'HYDRAULIQUE  DE 
FRANCE,  GRENOBLE. 

Modeling  of  Riverbed   Evolution  for  Bedload 

Sediment  Mixtures. 

W90-03397  8B 

LABORATOIRE  D'ICHTYOLOGIE 
GENERALE  ET  APPLIQUEE,  PARIS 
(FRANCE). 

West  African  Rivers  as  Biogeographic  Islands: 
Species  Richness  of  Fish  Communities. 
W90-03345  2H 

LABORATOIRE  DE  GLACIOLOGIE  ET 
GEOPHYSIQUE  DE  L'ENVIRONNEMENT, 
SAINT-MARTIN  D'HERES  (FRANCE). 

Cesium  137  and  Lead  210  in  Alpine  Lake  Sedi- 
ments: Measurements  and  Modeling  of  Mixing 
Processes. 
W90-02568  2J 

LABORATOIRE  NATIONAL 
D'HYDRAULIQUE,  CHATOU  (FRANCE). 

What  Happened  Twenty  Years  after  the  Grande 
Motte    Marina    Building    Ended    (La    Grande 
Motte,  Vingt  Ans  Apres). 
W90-02555  6B 

LAGOS  UNIV.  (NIGERIA).  HYDRAULIC 
RESEARCH  UNIT. 

Two  Perturbation  Boundary  Element  Codes  for 

Steady   Groundwater   Flow  in   Heterogeneous 

Aquifers. 

W90-02991  7c 

LAHMEYER  INTERNATIONAL  G.M.B.H., 
FRANKFURT  AM  MAIN  (GERMANY,  F.R.). 

Three-Dimensional  Finite  Element  Groundwat- 
er Model  for  the  River  Rhine  Reservoir  Ken]/ 
Strasbourg. 
W90-02995  7c 

Flow-Induced  Vibrations  of  Rectangular  Cylin- 
ders. 
W90-03219  8B 

LANCASTER  UNIV.  (ENGLAND).  DEPT.  OF 
ENVIRONMENTAL  SCIENCES. 

Supercomputer   Simulations   of  Heterogeneous 

Hillslopes. 

W90-030O6  2E 

LAWRENCE  BERKELEY  LAB.,  CA.  EARTH 
SCIENCES  DIV. 

Flow  Channeling  in  a  Single  Fracture  as  a  Two- 

Dimensional  Strongly  Heterogeneous  Permeable 

Medium. 

W90-02594  2F 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA.  EARTH  SCIENCES  DEPT. 

Use  of  Particle  Tracking  Methods  for  Solute 

Transport  in  Porous  Media. 

W90-03068  5B 

LEPT-ENSAM,  ESPLANADE  DES  ARTS  ET 
METIERS,  33405  JALENCE,  FRANCE. 

Finite  Element  Model  of  Free  Convection  in 

Geological  Porous  Structures. 

W90-03079  2F 

LIEGE  UNIV.  (BELGIUM).  INST.  DE 
MATHEMATTQUE. 

Tidal  Motion  in  the  English  Channel  and  South- 
ern North  Sea:  Comparison  of  Various  Observa- 
tional and  Model  Results. 
W90-03018  2L 

LILLE-I  UNIV.,  VILLENEUVE  D'ASCQ 
(FRANCE).  LAB.  DE  GEOLOGIE 
APPLIQUEE. 

Fissured      Aquiferous      Knowledge:      Trumps 

Against  Pollution. 

W90-03160  2F 


LIMNOLOGISCH  INST.,  NIEUWERSLUIS 
(NETHERLANDS).  VIJVERHOF  LAB. 

Protozoan  Grazing  and  Bacterial  Production  in 
Stratified  Lake  Vechten  Estimated  with  Fluores- 
cently  Labeled  Bacteria  and  by  Thymidine  In- 
corporation. 
W90-03235  2H 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT  OF 
GENETICS  AND  MICROBIOLOGY. 

Direct  Phenotypic  and  Genotypic  Detection  of 
a   Recombinant   Pseudomonad   Population   Re- 
leased into  Lake  Water. 
W90-02786  5B 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
MEDICAL  MICROBIOLOGY. 

Detection  of  Legionella  pneumophila  in  Envi- 
ronmental Water  Samples  Using  a  Fluorescein 
Conjugated  Monoclonal  Antibody. 
W90-02814  5A 

LONG  ISLAND  HORTICULTURAL 
RESEARCH  LAB.,  RIVERHEAD,  NY.  DEPT 
OF  VEGETABLE  CROPS. 

Influence  of  Plastic  Mulch  and  Type  and  Fre- 
quency of  Irrigation  on  Growth  and  Yield  of 
Bell  Pepper. 
W90-02740  3p 

LOUISIANA  AGRICULTURAL  EXPERIMENT 
STATION,  ST.  JOSEPH.  NORTHEAST 
RESEARCH  STATION. 

Sprinkler  Irrigation  Effects  on  Determinate  Soy- 
bean Yield  and  Lodging  on  a  Clay  Soil. 
W90-03284  3F 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
CENTER  FOR  WETLAND  RESOURCES. 

Consequences  of  Sea  Level  Rise:  Implications 

from  the  Mississippi  Delta. 

W90-02552  2L 

Environmental  Influences  On  the  Oyster  Indus- 
try Along  the  West  Coast  of  Florida. 
W90-03263  6G 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Center-Pivot  End  Gun  Irrigation  Cost  Analysis. 
W90-02574  3p 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  FOOD  SCIENCE. 

Survey  of  Persistent  Pesticide  Residues  in  the 
Edible  Tissues  of  Wild  and  Pond-raised  Louisi- 
ana Crayfish  and  Their  Habitat. 
W90-03430  5B 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  GEOLOGY  AND  GEOPHYSICS. 

Free   Thermohaline   Convection   in   Sediments 

Surrounding  a  Salt  Column. 

W90-02579  2F 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  HORTICULTURE. 

Feasibility  of  Catfish  Pond  Sediment  as  a  Grow- 
ing Medium. 
W90-03295  81 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
LAB.  FOR  WETLAND  SOILS  AND 
SEDIMENTS. 

Live   Standing   Crop   and    Metabolism   of  the 
Marsh  Grass  Spartina  patens  as  Related  to  Eda- 
phic  Factors  in  a  Brackish,  Mixed  Marsh  Com- 
munity in  Louisiana. 
W90-027I4  2L 

LUND  UNIV.  (SWEDEN).  DEPT.  OF  WATER 
RESOURCES  ENGINEERING. 

Topographical  and  Coastal  Influence  of  Spatial 

Precipitation  Patterns  in  Tunisia. 

W90-02636  2B 


LUND  UNIV.  (SWEDEN).  INST.  OF 
LIMNOLOGY. 

Bacterioplankton  Growth,  Grazing  Mortality 
and  Quantitative  Relationship  to  Primary  Pro- 
duction in  a  Humic  and  a  Clearwater  Lake 
W90-02674  2H 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF 
RENEWABLE  RESOURCES. 

Estimation  of  Surface  Water  Evaporation  Rates 

by  Continuous  Radiogauging. 

W90-03292  2D 

MADRAS  UNIV.  (INDIA).  LAB.  OF 
PATHOBIOLOGY. 

In  Vivo  Binding  of  Exogenous  Copper  to  Hae- 
molymph   Fractions  of  Estuarine  Crab   Scylla 
serrata  (Forskal). 
W90-03258  5B 

MAHER  (D.L.),  INC.,  NORTH  READING,  MA. 

Methodologies  and  Steps  Associated  with  De- 
veloping a  Public  Water  Well. 
W90-034O6  5F 

MAINE  COOPERATIVE  FISH  AND 
WILDLIFE  RESEARCH  UNIT,  ORONO. 

Large  Concentrations  of  Submerged  Pulpwood 
Logs  as  Fish  Attraction  Structures  in  a  Reser- 
voir. 
W90-03241  81 

MAINE  UNTV.  AT  ORONO.  DEPT.  OF 
PLANT  AND  SOIL  SCIENCES. 

Seasonal   Soil   Waterlogging   Influences  Water 
Relations  and  Leaf  Nutrient  Content  of  Bearing 
Apple  Trees. 
W90-03366  3F 

MANGALORE  UNTV.  (INDIA).  DEPT.  OF 
BIOSCIENCES. 

Effect  of  Pesticides  on  the  Growth  of  Aquatic 

Hyphomycetes. 

W90-03264  5C 

MANHATTAN  COLL.,  BRONX,  NY. 
ENVIRONMENTAL  ENGINEERING  AND 
SCIENCE  PROGRAM. 

Fine-Pore  Diffuser  Retrofit  at  Ridgewood,  New 

Jersey. 

W90-02716  5D 

Comparison    of    Dual    Nonsteady    State    and 
Steady  State  Testing  of  Fine  Bubble  Aerators  at 
Whittier  Narrows  Plant,  Los  Angeles. 
W90-02959  5D 

MANITOBA  UNIV.,  WINNIPEG.  DEPT.  OF 
CIVIL  ENGINEERING. 

Water-Quality  Management  Through  Combined 
Simulation-Optimization  Approach. 
W90-02723  5G 

MARIBOR  UNTV.  (YUGOSLAVIA).  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Time  Dependent  Transport  Problems  by  BEM. 
W90-02546  8B 

MARICOPA  AGRICULTURAL  CENTER,  AZ. 
DEPT.  OF  PLANT  SCIENCE. 

Irrigation  Effects  on  Water  Use,  and  Production 
of  Tap  Roots  and  Starch  of  Buffalo  Gourd. 
W90-02829  3F 

MARINE  BIOLOGICAL  STATION,  PIRAN 
(YUGOSLAVIA). 

Pelagic  Organic  Matter  in  the  Adriatic  Sea  in 
Relation  to  Winter  Hydrographic  Conditions. 
W90-03530  2L 
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MARINE  LAB.,  ABERDEEN  (SCOTLAND). 

Mortality      Associated      with      Phytoplankton 
Blooms  Among  Farmed  Atlantic  Salmon,  Salmo 
salar  L  ,  in  Scotland. 
W90-03238  5C 

MARQUETTE  UNTV.,  MILWAUKEE,  WI. 
DEPT.  OF  CIVIL  ENGINEERING. 

Rainfall-Runoff  Transfer  Function  by  ARMA 

Modeling. 

W90-03223  2E 

MARYLAND  DEPT.  OF  NATURAL 
RESOURCES,  ANNAPOLIS. 

System  Identification  and  Simulation  of  Chesa- 
peake Bay  and  Delaware  Bay  Canal  Hydraulic 
Behavior. 
W90-03025  2L 

MARYLAND  DEPT.  OF  NATURAL 
RESOURCES,  ANNAPOLIS.  CHESAPEAKE 
BAY  RESEARCH  AND  MONITORING  DJV. 

Environmental    Effects   on    Survival   of  Eggs, 
Larvae,  and  Juveniles  of  Striped  Bass  in  the 
Choptank  River,  Maryland. 
W90-02688  2H 

MARYLAND  UNTV.,  COLLEGE  PARK.  DEPT. 
OF  AGRICULTURAL  ENGINEERING. 

Irrigated    Agriculture   and    Water   Quality    in 

South. 

W9O-0257O  5B 

Ground  Water  Loading  of  Pesticides  in  the  At- 
lantic Coastal  Plain. 
W90-02769  5B 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  HORTICULTURE. 

Influence  of  pH  on  Cadmium  and  Zinc  Concen- 
trations of  Cucumber  Grown  in  Sewage  Sludge. 
W90-02741  5B 

Growth  Response  and  Mineral  Uptake  of  Vege- 
table   Transplants    Grown    in    a    Composted 
Sewage  Sludge  Amended  Medium.  I.  Nutrient 
Supplying  Power  of  the  Medium. 
W90-03311  5E 

Growth  Response  and  Mineral  Uptake  of  Vege- 
table Transplants  Growing  in  Composted 
Sewage  Sludge  Amended  Medium.  II.  Influ- 
enced by  Time  of  Application  of  N  and  K. 
W90-03312  5E 

Growth  Response  and  Mineral  Uptake  of  Let- 
tuce and  Tomato  Transplants  Grown  in  Media 
Amended  with  Composted  Sewage  Sludge. 
W90-03313  5E 

MARYLAND  UNTV.,  FROSTBURG. 
APPALACHIAN  ENVIRONMENTAL  LAB. 

Temperature  Preference  as  an  Indicator  of  the 

Chronic  Toxicity  of  Cupric  Ions  to  Mozambique 

Tilapia. 

W90-03428  5C 

MASSACHUSETTS  DEPT.  OF  PUBLIC 
HEALTH,  BOSTON.  CHILDHOOD  LEAD 
POISONING  PREVENTION  PROGRAM. 

Childhood  Lead  Poisoning. 

W90-02818  5F 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CIVIL 
ENGINEERING. 

Enhanced  Percolation  Model  for  the  Capillary 

Pressure-Saturation  Relation. 

W9O-O3003  2G 

Comparison  of  Numerical  Solution  Techniques 
for  the   Stochastic  Analysis  of  Nonstationary, 
Transient,  Subsurface  Mass  Transport. 
W9O-O3007  2F 


Analysis  of  Some   Classes  of  Petrov-Galerkin 
and  Optimal  Test  Function  Methods. 
W9O-03039  2F 

Stochastic  Analysis  of  Nonstationary  Subsurface 
Solute  Transport:  2.  Conditional  Moments. 
W90-03421  5B 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 

Scaling  and  Elevation  in  River  Networks. 
W90-02591  2E 

MASSACHUSETTS  UNTV.,  AMHERST.  DEPT. 
OF  PLANT  AND  SOIL  SCIENCES. 

Factors  Affecting  Zinc  Concentrations  in  Plants 

Grown  in  Sludge-Amended  Soils. 

W90-03301  5B 

MASSACHUSETTS  UNTV.  AT  BOSTON. 
DEPT.  OF  BIOLOGY. 

Phenanthrene  Mineralization  Along  a  Natural 
Salinity  Gradient  in  an  Urban  Estuary,  Boston 
Harbor,  Massachusetts. 
W90-03372  5B 

MCGILL  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  CIVIL  ENGINEERING  AND 
APPLIED  MECHANICS. 

Experimental  Investigation  of  Shallow  Recircu- 
lating Flows. 
W90-03332  2L 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  METEOROLOGY. 

Raindrop  Collision  Rates. 

W90-02567  2B 

MCLANE,  GRAF,  RAULERSON  AND 
MIDDLETON,  MANCHESTER,  NH. 

Manchester  Water  Works'  Source  Development 

Charge. 

W90-03405  6C 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Influence  of  Dietary  and  Waterborne  Zinc  on 

Heat-stable  Metal  Ligands  in  Rainbow  Trout, 

Salmo  gairdneri  Richardson:  Quantification  by 

(109)Cd    Radioassay    and    Evaluation    of    the 

Assay. 

W90-03449  5C 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOGRAPHY. 

Landform  Development;  Karst. 

W90-02909  2F 

MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  BIOLOGICAL  AND 
ENVIRONMENTAL  SCIENCES. 

Zooplankton    Distribution   in   Three   Estuarine 

Bayous  with  Different  Types  of  Anthropogenic 

Influence. 

W90-02712  5C 

MEAT  INDUSTRY  RESEARCH  INST.  OF 
NEW  ZEALAND,  HAMILTON. 

Faecal  Conform  Decline  on  Pasture  Irrigated 
with  Primary  Treated  Meat-processing  Effluent. 
W90-03375  5E 

MEDICAL  COLL.  OF  WISCONSIN,  INC., 
MILWAUKEE.  DEPT.  OF  PHARMACOLOGY 
AND  TOXICOLOGY. 

Relation  of  Hepatic  Microsomal  Monooxygen- 
ase  Activity  to  Tissue  PCBs  in  Rainbow  Trout 
(Salmo  gairdneri)  Injected  with  (C14)PCBs. 
W90-O2840  5C 

MELBOURNE  UNTV.,  PARKVTLLE 
(AUSTRALIA).  DEPT.  OF  GEOGRAPHY. 

Hydrological  Regionalization  of  Streams  in  Vic- 
toria,  Australia,   with   Implications  for  Stream 
Ecology. 
W90-02651  2E 


MELBOURNE  UNIV.,  PARKVILLE 
(AUSTRALIA).  DEPT.  OF  ORGANIC 
CHEMISTRY. 

Organic   Geochemical    Analysis   of  Terrestrial 
Biomarkers  in  a  Transect  of  the  Great  Barrier 
Reef  Lagoon. 
W90-02650  2L 

MEMORIAL  UNIV.  OF  NEWFOUNDLAND, 
ST.  JOHN'S. 

Marine  Outfall   Design-Computer  Models  for 

Initial  Dilution  in  a  Current. 

W90-02808  5B 

METEOROLOGICAL  OFFICE,  ABERPORTH 
(WALES). 

Trials  Use  of  a  Weighing  Tipping-Bucket  Rain 

Gauge. 

W90-02639  7B 

METEOROLOGICAL  OFFICE,  BRACKNELL 
(ENGLAND). 

Sensitivity   of  Fine-Mesh   Rainfall   and   Cloud 
Forecasts  to  the  Initial  Specification  of  Humidi- 
ty- 
W90-02641  2B 

METROPOLITAN  ST.  LOUIS  SEWER 
DISTRICT,  MO. 

Solving  a  Streambank  Stabilization  Problem. 
W90-02737  4A 

MEXICAN  INST.  OF  WATER  TECHNOLOGY, 
JIUTEPEC. 

Implicit  Factored  Scheme  for  the  Simulation  of 
One-Dimensional  Free  Surface  Flow. 
W90-03029  2E 

Stability  Analysis  of  Discrete  Approximations  of 
the  Advection-Diffusion  Equation  Through  the 
use  of  an  Ordinary  Differential  Equation  Analo- 
gy- 
W90-03037  2F 

MIAMI  UNIV.,  OXFORD,  OH.  DEPT.  OF 
GEOLOGY. 

Depositional  Evolution  of  a  Windward,  High- 
Energy  Lagoon,  Graham's  Harbor,  San  Salva- 
dor, Bahamas. 
W90-02581  2L 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  CROP  AND  SOIL  SCIENCES. 

Reductive  Dehalogenation  and  Biooxidation  of 
Chlorinated  Ethanes  and  Methanes  by  Aceto- 
clastic  Methanogens. 
W90-03554  5D 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  FORESTRY. 

Silvicultural  Use  of  Wastewater  Sludge. 
W90-O3315  5E 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
PESTICIDE  RESEARCH  CENTER. 

Chronic  Effects  of  the  Photoenhanced  Toxicity 
of  Anthracene  on  Daphnia  magna  Reproduc- 
tion. 
W90-03211  5C 

MICHIGAN  STATE  UNIV.,  HICKORY 
CORNERS.  W.K.  KELLOGG  BIOLOGICAL 
STATION. 

Oxygen-Induced  Changes  in  Morphology  of  Ag- 
gregates of  Aphanizomenon  Flos-Aquae  (Cyan- 
ophyceae):   Implications  for  Nitrogen  Fixation 
Potentials. 
W90-03260  5C 
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MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON. 

Proposed  Standard  for  Measurement  of  Oxygen 

Transfer  in  Clean  Water. 

W90-02956  5D 

MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON.  DEPT.  OF  CIVIL 
ENGINEERING. 

Variability  in   Photosynthesis:   Impact  on   DO 

Models. 

W90-02719  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Use  of  Modified  Clays  for  the  Removal  and 
Disposal  of  Chlorinated  Dioxins  and  Other  Pri- 
ority Pollutants  from  Industrial  Wastewaters. 
W90-02600  5D 

MICHIGAN  UNTV.,  ANN  ARBOR.  DEPT.  OF 
CIVIL  ENGINEERING. 

Decoupled  Approach  to  the  Simulation  of  Flow 
and  Transport  of  Non-Aqueous  Organic  Phase 
Contaminants  Through  Porous  Media 
W90-03001  5B 

MIFFLIN  AND  ASSOCIATES,  INC.,  LAS 
VEGAS,  NV. 

Region  5,  Great  Basin. 

W90-02874  2F 

MINISTRY  OF  FOOD,  AGRICULTURE  AND 
CO-OPERATIVES,  ISLAMABAD  (PAKISTAN). 

Diffusion  of  Ammonium  and  Nitrate  Ions  in 
Flooded  Soil  and  Nitrogen  Use  Efficiency  of  an 
Irrigated  Rice  System. 
W90-03293  2G 

MINISTRY  OF  GEOLOGY  AND  MINERAL 
RESOURCES,  BEIJING  (CHINA).  ADVISORY 
COMMITTEE  ON  GEOLOGY  SCIENCE  AND 
TECHNOLOGY. 

Some  Experiences  in  Compiling  Hydrogeologi- 
cal  Maps  of  Karstic  Terrains  in  China. 
W90-03188  7c 

MINISTRY  OF  GEOLOGY  AND  MINERAL 
RESOURCES,  BEIJING  (CHINA).  BUREAU 
OF  HYDROGEOLOGY  AND  ENGINEERING 
GEOLOGY. 

Assessment  of  Karst  Geothermal  Resources  of 

the  North  China  Basin. 

W90-03157  2F 

MINISTRY  OF  METALLURGICAL 
INDUSTRY,  BEIJING  (CHINA).  INST.  OF 
GEOTECHNICS,  HYDROGEOLOGY  AND 
PHOTOGRAMMETRY. 

Prospecting  for  Karst  Fracture  Groundwater  in 
the  Wanman  Fault-Block  Mountainous  Area  of 
Taihang  Mt.  Using  Photo-Lineaments. 
W90-O3132  7B 

MINNESOTA  UNIV.-DULUTH.  DEPT.  OF 
PHARMACOLOGY. 

Glutathione-Dependent  Metabolism  in  Fish  and 

Rodents. 

W90-03466  5C 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINERAL  ENGINEERING. 

Cavitation  Erosion  in  Hydroturbines. 
W90-03218  8C 

MINNESOTA  UNIV.,  MINNEAPOLIS.  ST. 
ANTHONY  FALLS  HYDRAULIC  LAB. 

Cooling-Induced  Natural  Convection  in  a  Trian- 
gular Enclosure  as  a  Model  for  Littoral  Circula- 
tion. 
W90-O3O24  2H 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT  OF 

SOU,  SCIENCE. 
Evaluating  Impacts  of  Pollutants  from  the  At- 
mosphere. 
W90-02934  5B 


MISSISSIPPI  UNIV.  MEDICAL  CENTER, 
JACKSON.  DEPT.  OF  NEUROLOGY. 

Zinc  Accumulation  in  Fiddler  Crabs  Uca  annu- 
lipes  Latreille  and  Uca  triangularis  (Milne  Ed- 
wards). 
W90-03436  5B 

MISSISSIPPI  UNIV.,  UNIVERSITY.  DEPT.  OF 
MECHANICAL  ENGINEERING. 

New  Family  of  Shape  Functions. 

W90-03053  7C 

MISSISSIPPI  UNIV.,  UNIVERSITY.  SCHOOL 
OF  ENGINEERING. 

Construction  of  N-th  Order  Functions  for  Com- 
plete Interpolation. 
W90-03061  7C 

MISSOURI  UNIV.-COLUMBIA. 
ENVIRONMENTAL  TRACE  SUBSTANCES 
RESEARCH  CENTER. 

Field  and  Laboratory  Studies  on  the  Movement 

and    Fate    of   Tetrachlorodibenzo-p-Dioxin    in 

Soil. 

W90-02619  5B 

MISSOURI  UNIV.-COLUMBIA.  SCHOOL  OF 
FORESTRY,  FISHERIES  AND  WILDLIFE. 

Movement  and  Habitat  Use  by  Stream-Dwelling 

Smallmouth  Bass. 

W90-02686  2H 

MITSUBISHI  HEAVY  INDUSTRIES  LTD., 
TOKYO  (JAPAN). 

Deriaz   Turbine   Optimises   Economics   at   the 

Yasaka  Small  Hydro  Plant. 

W90-03392  8C 

MONAGHAN  COUNTY  COUNCIL 
(IRELAND). 

Groundwater  Tracing  and  Water  Quality  Analy- 
sis in  the  Vicinity  of  a  Landfill  in  County  Mon- 
aghan,  Ireland. 
W90-03150  2F 

MONTANA  UNIV.,  POLSON.  FLATHEAD 
LAKE  BIOLOGICAL  STATION. 

Organic  Matter  Transport  and  Retention  in  a 
Blackwater  Stream  Recovering  from  Flow  Aug- 
mentation and  Thermal  Discharge. 
W90-03510  so 

MONTGOMERY  (JAMES  M.),  INC., 
GAINESVILLE,  FL. 

Impact    of    Groundwater     Contamination     of 

Public  Water  Supplies. 

W90-03217  5F 

MONTPELLIER-2  UNIV.  (FRANCE). 

Structure  of  Karstic  Reservoirs  According  to 
Microtectonic  and  Fissural  Analysis,  Area  of  the 
Experimental  Site  of  Yaji,  Guilin,  China. 
W90-03127  2F 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROGEOLOGIE. 

Identification  of  Groundwater  Flow  in  a  Karstic 
Aquifer  from  Hydrochemical  Measures  Along 
Boreholes  (Experimental  Site  of  Guilin,  China) 
W90-03145  2F 

MOSCOW  INST.  OF  CIVIL  ENGINEERING 

(USSR). 

Stepped  Protection  Blocks  for  Dam  Spillways. 
W90-03328  8A 

MUNICH  UNIV.  (GERMANY,  F.R.). 
TIERAERZTLICHE  FAKULTAET. 

Automated  Early  Warning  System  for  Continu- 
ous Water  Control  with  Tubificidae  as  Toxicant 
Indicators. 
W90-03356  5A 


MURRAY-DARLING  FRESHWATER 
RESEARCH  CENTRE,  ALBURY 
(AUSTRALIA). 

Relationships   Between    Actinomycete   Popula- 
tions and  Organic  Matter  Degradation  in  Lake 
Mulwala,  Southeastern  Australia. 
W90-03513  2H 

NANCO  LABS.,  WAPPINGERS  FALLS,  NY. 

Isolation  and   Recovery  of  Organophosphorus 
Pesticides  from  Water  by  Solid-Phase  Extraction 
with  Dual  Wide-Bore  Capillary  Gas  Chroma- 
tography. 
W90-03443  5A 

NANJIANG  HYDROGEOLOGICAL  AND 
ENGINEERING  GEOLOGICAL  PARTY 
SICHUAN,  CHINA. 

Characteristics  and  Resource  Assessment  of  the 

Thermal  Groundwater  from  the  Lower  Triassic 

Series    Karst    in    Chongqing    Xiaoquan    Hotel 

Area. 

W90-03159  2F 

NANJING  HYDROGEOLOGY  AND 
ENGINEERING  GEOLOGY  PARTY, 
SICHUAN  BUREAU  OF  GEOLOGY  AND 
MINERAL  RESOURCES,  CHINA. 

Karst  Thermal  Mineral   Water  Resources  and 

Their  Medicinal  Effects. 

W90-03158  2F 

NANJING  UNTV.  (CHINA). 

Mathematical  Simulation  of  Hydrologic  Regime 
of  Chaohua  Spring  in  Mixian  County. 
W90-03115  2F 

Fissure-Karst  Water  Resource  Evaluation  in  a 

Well  Field  Near  Xuzhou. 

W90-03121  2F 

NANJING  UNTV.  (CHINA).  DEPT.  OF 
GEOLOGY. 

Characteristic  Alternating  Direction  Implicit 
Scheme  for  the  Advection-Dispersion  Equation. 
W90-03046  2F 

Thermal  Energy  Storage  Model  for  a  Confined 

Aquifer. 

W90-03085  2F 

NANJING  UNTV.  (CHINA).  DEPT.  OF 
MATHEMATICS. 

Boundary  Element  Method  (Green  Function  So- 
lution) for  Unsteady  Flow  to  a  Well  System  in  a 
Confined  Aquifer. 
W90-02986  7C 

NARMADA  CONTROL  AUTHORITY, 
BHOPAL  (INDIA). 

Reliable  System  Software  for  the  Micro-Proces- 
sor   Based    Hydrometerological    Network    for 
Real  Time  Stream  Flow  and  Flood  Forecasting 
in  Narmada  Basin  in  India. 
W90-03103  2E 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO. 

Modeling  the  Effects  of  Amazonian  Deforest- 
ation on  Regional  Surface  Climate:  A  Review. 
W90-02783  4C 

NATIONAL  CENTER  FOR  GROUND  WATER 
RESEARCH,  NORMAN,  OK. 

Aquifer  Restoration:  State  of  the  Art. 
W90-03196  5G 

NATIONAL  CHIAO  TUNG  UNTV.,  HSINCHU 
(TAIWAN).  DEPT.  OF  CIVIL  ENGINEERING. 

Step-Drawdown  Data  Analysis. 

W90-03226  2F 
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NEUCHATEL  UNIV.  (SWITZERLAND).  CENTER  OF  HYDROLOGY. 


NATIONAL  ENVIRONMENTAL 
ENGINEERING  RESEARCH  INST.,  NAGPUR 
(INDIA). 

Response  of  Some  Common  Fresh  Water  Algae 

to  DDT  Applications. 

W90-02684  5C 

NATIONAL  FISH  HEALTH  RESEARCH  LAB., 
KEARNEYSVILLE,  WV. 

Suppression    of   Antibody-Producing    Cells    in 
Rainbow   Trout    Spleen    Sections    Exposed    to 
Copper  In  Vitro. 
W90-02827  5C 

NATIONAL  HYDROELECTRIC  POWER 
CORP.  LTD.,  NEW  DELHI  (INDIA). 

Uprating  Hydro  Turbines:  Hydraulic  and  Me- 
chanical Factors. 
W9O-O3305  8C 

NATIONAL  HYDROLOGY  RESEARCH  INST., 
SASKATOON  (SASKATCHEWAN). 

Diel  Changes  in  Fluorescence  Capacity,  Photo- 
synthesis and  Macromolecular  synthesis  by  Ana- 
baena  in  Response  to  Natural  Variations  in  Solar 
Irradiance. 
W90-03515  2H 

NATIONAL  INST.  OF  OCCUPATIONAL 
HEALTH,  AHMEDABAD  (INDIA). 

Lead-Induced  Biochemical  Changes  in  Freshwa- 
ter Fish  Oreochromis  mossambicus. 
W90-02624  5C 

NATIONAL  MARINE  FISHERIES  SERVICE, 
BEAUFORT,  NC.  BEAUFORT  LAB. 

Nekton    Use   of  Regularly-Flooded    Saltmarsh 
Cordgrass  Habitat  in  North  Carolina,  USA. 
W90-02681  2H 

NATIONAL  MARINE  FISHERIES  SERVICE, 
HIGHLANDS,  NJ.  SANDY  HOOK  LAB. 

Reassessment  of  the  Status  of  the  Benthic  Ma- 

crofauna  of  the  Raritan  Estuary. 

W9O-O2710  5C 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WA.  NORTHWEST  AND  ALASKA 
FISHERIES  CENTER. 

Chinook   Salmon   Spawning   Surveys  in   Deep 
Waters  of  a  Large,  Regulated  River. 
W90-03509  2H 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ANN  ARBOR,  MI. 
GREAT  LAKES  ENVIRONMENTAL 
RESEARCH  LAB. 

Preliminary  Investigation  of  Protein  Utilization 
by  an  Aquatic  Earthworm  in  Response  to  Suble- 
thal Stress. 
W90-02629  5C 

Photosynthetic  Characteristics  of  Phytoplankton 
Communities  in  Lakes  Huron  and  Michigan:  P-I 
Parameters  and  End-Products. 
W90-02746  2H 

Estimates  of  Macroinvertebrate  Biomass  in  Lake 

Michigan. 

W9O-O2750  2H 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  OAK  RIDGE,  TN. 
ATMOSPHERIC  TURBULENCE  AND 
DIFFUSION  DIV. 

Ratios  of  Dry  to  Wet  Deposition  of  Sulfur  as 
Derived  from  Preliminary  Field  Data. 
W90-02662  5B 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  WASHINGTON,  DC. 
OFFICE  OF  OCEAN  AND  COASTAL 
RESOURCE  MANAGEMENT. 

Comparison  of  State  Construction  Setbacks  to 
Manage  Development  in  Coastal  Hazard  Areas. 
W90-02551  4A 


NATIONAL  PARK  SERVICE,  MAMMOTH 
CAVE,  KY. 

Protocol  for  Reliable  Monitoring  of  Groundwat- 
er Quality  in  Karst  Terranes. 
W90-03147  7B 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
CHEMISTRY. 

Extraction  of  Butyltin  Species  and  Their  Gas 
Chromatographic  Determination  as  Chlorides  in 
a    Sediment   Certified    Reference   Material    for 
Trace  Metals,  PACS-1. 
W90-03227  5A 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  NYKOEPING. 
BRACKISH  WATER  TOXICOLOGY  LAB. 

Comparison  between  Two  Microtox  Test  Proce- 
dures. 
W90-03440  5A 

NATIONAL  TECHNICAL  UNTV.,  ATHENS 
(GREECE).  DEPT.  OF  CIVIL  ENGINEERING. 

Improved  Stability  of  the  'CAFE'  Circulation 

Model. 

W9O-O3028  2H 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 

Composite   Analytical   Model   for   Analysis   of 
Pumping  Tests  Affected  by  Well  Bore  Storage 
and  Finite  Thickness  Skin. 
W90-02583  7B 

Application  of  an  Inverse  Approach  to  a  Cana- 
dian Radioactive  Waste  Disposal  Site. 
W90-02659  5B 

Evaluation  of  Pollution  Loadings  from  Urban 
Nonpoint  Sources:  Methodology  and  Applica- 
tions. 
W90-02751  5  A 

Contamination    of   the    Sandstone    Aquifer    of 
Prince  Edward  Island,  Canada  by  Aldicarb  and 
Nitrogen  Residues. 
W90-02768  5B 

NATIONAL  WATER  RESEARCH  ENST., 
BURLINGTON  (ONTARIO).  LAKES 
RESEARCH  BRANCH. 

Probabilistic   Validation   of  Computer   Simula- 
tions using  the  Bootstrap. 
W90-02660  5C 

Suspended   Sediments  and  the  Distribution  of 
Bottom  Sediments  in  the  Niagara  River. 
W90-02749  2J 

Modeling  Wind-Induced  Water  Setup  in  Lake 

St.  Clair. 

W90-02752  2H 

Unique     Limnological     Phenomena     Affecting 
Water  Quality  of  Hamilton  Harbour,  Lake  On- 
tario. 
W90-02758  5B 

Lake  Okaro  Enclosure  Experiments:  Test  Eco- 
systems to  Evaluate  Plankton  Phosphorus  and 
Nitrogen  Deficiency. 
W90-03525  2H 

NATIONAL  WILDLIFE  FEDERATION,  ANN 
ARBOR,  MI.  GREAT  LAKES  NATURAL 
RESOURCE  CENTER. 

Consumption  Advisories  for  Sport  Fish  in  the 
Great   Lakes   Basin:  Jurisdictional   Inconsisten- 


cies. 
W90-02754 


6E 


NATIONAL  WILDLIFE  RESEARCH  CENTRE, 
OTTAWA  (ONTARIO). 

Dynamics    of   Organochlorine    Compounds    in 
Herring    Gulls:    III.    Tissue    Distribution    and 
Bioaccumulation  in  Lake  Ontario  Gulls. 
W90-03214  5B 


NAVAL  OCEAN  RESEARCH  AND 
DEVELOPMENT  ACTIVITY,  NSTL  STATION, 
MS. 

Evaluation  of  Microbiologically  Induced  Corro- 
sion in  an  Estuary. 
W90-02708  8G 

NAVAL  RESEARCH  LAB.,  WASHINGTON, 
DC. 

Numerical  Study  of  the  East  Coast  Snowstorm 

of  10-12  February  1983. 

W90-02643  7C 

NEBRASKA  UNIV.,  LINCOLN. 
CONSERVATION  AND  SURVEY  DIV. 

Three-Dimensional   Adaptive   Eulerian-Lagran- 

gian  Finite  Element  Method  for  Advection-Dis- 

persion. 

W90-03062  2F 

NEBRASKA  UNIV.-LINCOLN.  DEPT.  OF 
AGRONOMY. 

Pesticides  in  Nebraska's  Ground  Water. 
W90-02767  5B 

NEBRASKA  UNIV.-LINCOLN.  DEPT.  OF 
CIVIL  ENGINEERING. 

Interfacial  Mixing  in  Stratified  Channel  Flows. 
W90-03331  2L 

NEDERLANDS  INST.  VOOR  ONDERZOEK 
DER  ZEE,  TEXEL. 

Input   of   Selected    Chlorinated    Hydrocarbons 
into  the  Coastal  Area  of  East  Java  and  Adjacent 
Waters:  Distribution  Patterns  in  the  Dissolved 
and  Suspended  Phase. 
W90-03482  5B 

Distribution  of  Dissolved  and  Particulate  Minor 

and  Major  Elements  in  the  River  and  Coastal 

Environment  of  East  Java  During  the  Snellius-II 

Expedition. 

W90-03484  2K 

Heavy  Metals  (Cu,  Zn,  Cd,  Pb)  in  Sediment  of 
the  Java  Sea,  Estuarine  and  Coastal  Areas  of 
East  Java  and  Some  Deep-Sea  Areas. 
W90-03485  5B 

Copper,  Zinc  and  Cadmium  in  Benthic  Orga- 
nisms  from   the   Java   Sea  and   Estuarine   and 
Coastal  Areas  Around  East  Java. 
W90-03486  5B 

Cyclic  Organochlorines  in  Epibenthic  Orga- 
nisms from  Coastal  Waters  Around  East  Java. 
W90-03487  5B 

NETHERLANDS  ENERGY  RESEARCH 
FOUNDATION  ECN,  PETTEN. 

Determination  of  Arsenic  (III/V)  in  Aqueous 

Samples  by  Neutron  Activation  Analysis  after 

Sequential  Coprecipitation  with  Dibenzyldithio- 

carbamate. 

W90-02595  5A 

Trace   Oxyanions   and   Their   Behavior   in   the 
Rivers  Porong  and  Solo,  The  Java  Sea  and  the 
Adjacent  Indian  Ocean. 
W90-03483  5B 

NEUCHATEL  UNIV.  (SWITZERLAND). 
CENTER  OF  HYDROLOGY. 

Microcrustaceans    as    Bioindicators    in    Karstic 

Aquifers:  A  Case  Study  in  the  Jura  (Neuchatel, 

Switzerland). 

W90-03154  2F 
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NEW  ENGLAND  UNIV.,  BIDDEFORD,  ME 
DIV.  OF  LIFE  SCIENCES. 

Toxicity  of  the  Organophosphate  Insecticide 
Fenthion,  Alone  and  with  Thermal  Fog  Carri- 
ers, to  an  Estuarine  Copepod  and  Young  Fish 
W90-03432  8      5C 

NEW  MEXICO  INST.  OF  MINING  AND 
TECHNOLOGY,  SOCORRO. 

Heat   Flow    Data   and    Vertical    Groundwater 
Movement,  Examples  from  Southwestern  Vir- 
ginia. 
W90-02580  2F 

NEW  SOUTH  WALES  DEFT.  OF 
AGRICULTURE,  RYDALMERE  (AUSTRALIA) 
BIOLOGICAL  AND  CHEMICAL  RESEARCH 
INST. 

Water  Movement  and  Macroporosity  of  an  Aus- 
tralian Alfisol  Under  Different  Tillage  and  Pas- 
ture Conditions. 
W90-03382  2G 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA.  DEFT.  OF  AGRICULTURAL  AND 
BIOLOGICAL  ENGINEERING. 

Preferential  Solute  Transport  in  Layered  Homo- 
geneous Sands  as  a  Consequence  of  Wetting 
Front  Instability. 
W90-02800  2G 

NEW  YORK  STATE  COLL.  OF  VETERINARY 
MEDICINE,  ITHACA. 

Determination  of  Sulfonated  Azo  Dyes  in  Mu- 
nicipal Wastewater  by  Ion  Spray  Liquid  Chro- 
matography Tandem  Mass  Spectrometry 
W90-02812  5A 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION 
ALBANY. 

PCB  Congeners  to  Monitor  with  Caged  Juvenile 

Fish  in  the  Upper  Hudson  River. 

W90-02842  5A 

NEW  YORK  STATE  DEPT.  OF  HEALTH 
ALBANY.  WADSWORTH  CENTER  FOR 
LABS.  AND  RESEARCH. 

Detection  of  Dioxinlike  Activity  in  Fish,  Sedi- 
ment,  and   Surface  Wipes  Using  an  In  Vitro 
Bioassay. 
W90-02609  5A 

NEW  YORK  UNIV.  MEDICAL  CENTER  NY 
INST.  OF  ENVIRONMENTAL  MEDICINE. 

Toxicity    and    Anaerobic    Biodegradability    of 
Substituted  Phenols  under  Methanogenic  Condi- 
tions. 
W90-03203  5D 

NEW  ZEALAND  FOREST  SERVICE, 
ROTORUA.  FOREST  RESEARCH  INST. 

Cost-Effective  Selection  of  Culverts  for  Small 

Forest  Streams. 

W90-03316  8A 

NEW  ZEALAND  SOIL  BUREAU,  LOWER 
HUTT. 

Comparison  of  the  Available-Water  Capacities 

of  Patumahoe  Clay  Loam  Under  Pasture  and 

Cultivation. 

W90-03374  jG 

NEWCASTLE  UPON  TYNE  UNTV 
(ENGLAND). 

Flood  Effectiveness  in  River  Basins:  Progress  in 

Britain  in  a  Decade  of  Drought 

W90-02972  2E 

NEWCASTLE  UPON  TYNE  UNIV 
(ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Measurement  of  Reaeration  in  Streams:  Compar- 
ison of  Techniques. 
W90-02722  7B 


NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  STATISTICS. 

Design  and  Analysis  Methods  for  Fish  Survival 
Experiments  Based  on  Release-Recapture 
W90-03197  7B 

NORTH  CAROLINA  UNTV.  AT  MOREHEAD 
CITY.  INST.  OF  MARINE  SCIENCES. 

Influence  of  Location  in  a  Salt  Marsh  on  Survi- 
vorship of  Ribbed  Mussels. 
W90-02680  2L 

NORTH  CAROLINA  UNIV.  AT 
WILMINGTON.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Growth   of  Filamentous   Fungi   in   a   Surface- 
Sealed  Woody  Substratum  Buried  in  Salt-Marsh 
Sediments. 
W90-02709  2L 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL 
DEPT.  OF  ENVIRONMENTAL  SCIENCES 
AND  ENGINEERING. 

Three-Dimensional   Finite   Element-Finite   Dif- 
ference Model  for  Simulating  Confined  and  Un- 
confined  Groundwater  Flow. 
W90-02992  2F 

Advantage  of  High-Order  Basis  Functions  for 
Modeling  Multicomponent  Sorption  Kinetics 
W90-03078  5D 

NORTH  CAROLINA  UNIV.,  MOREHEAD 
CITY.  INST.  OF  MARINE  SCIENCES. 

Thermally  Induced  Density  Currents  in  Nonrec- 

tangular  Sidearms. 

W90-03220  8B 

NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Fiscal  Year  1988  Program  Report  (North  Caroli- 
na Water  Resources  Research  Institute). 
W90-03548  9D 

NORTHEASTERN  FOREST  EXPERIMENT 
STATION,  BEREA,  KY. 

Automated  Method  for  Determining  Nitrate  and 

Nitrite  in  Water  and  Soil  Extracts 

W90-02833  5A 

NORTHERN  ARIZONA  UNIV.,  FLAGSTAFF 
DEPT.  OF  BIOLOGY. 

Importance  of  Physical  Variables  on  the  Season- 
al  Dynamics  of  Epilithic  Algae  in  a  Highly 
Shaded  Canyon  Stream. 
W90-02727  JH 

NORTHUMBRIAN  WATER  AUTHORITY 
GOSFORTH  (ENGLAND). 

Flood  Wave  Attenuation  Due  to  Channel  and 
Floodplain  Storage  and  Effects  on  Flood  Fre- 
quency. 
W90-02966  2E 

NOTRE  DAME  UNTV.,  IN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Finite  Element  Model  of  Fracture  Flow 
W90-02988  7C 

Shallow  Water  Wave  Equations  on  a  Vector 

Processor. 

W90-03015  2L 

Multicomponent  Solute  Transport  with  Moving 
Precipitation/Dissolution  Boundaries 
W90-03077  5B 

NOTTINGHAM  UNIV.  (ENGLAND).  DEPT 
OF  BOTANY. 

Influence  of  Tree  Canopies  on  the  Quanitity  of 
Water    and    Amount    of    Chemical    Elements 
Reaching  the  Peat  Surface  of  a  Basin  Mire  in  the 
Midlands  of  England. 
W90-02668  2H 


NOTTINGHAM  UNIV.  (ENGLAND).  DEPT 
OF  PHYSIOLOGY  AND  ENVIRONMENTAL 
SCIENCE. 

Wet,  Occult  and  Dry  Deposition  of  Pollutants 

on  Forests. 

W90-02780  5B 

NOVA  SCOTIA  AGRICULTURAL  COLL, 
TRURO.  DEPT.  OF  CHEMISTRY-SOILS. 

Effect  of  Sewage-Sludge  on  the  Heavy  Metal 

Content  of  Soils  and  Plant  Tissue 

W90-02835  5E 

NUS  CORP.,  GATTHERSBURG,  MD. 
RCRA  (Resource  Conservation  and  Recovery 
Act)    Facility    Investigation    (RFT)    Guidance. 
Volume  3:  Air  and  Surface  Water  Releases 
W90-02936  5B 

O'BRIEN  AND  GERE  ENGINEERS,  INC 
BLUE  BELL,  PA. 

Safer  Dams. 
W90-O2735 
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W90-03320  5B 

W90-03321  6D 

W90-03322  3F 

W90-03323  6G 

W90-03324  8A 

W90-03325  8A 

W90-03326  8A 

W90-03327  8C 

W90-03328  8A 

W90-03329  6G 

W90-03330  5B 

W90-03331  2L 

W90-03332  2L 

W90-03333  7B 

W90-03334  8B 

W90-03335  2E 

W90-03336  5E 

W90-03337  8B 

W90-03338  7C 

W90-03339  8B 

W90-03340  8B 

W90-03341  5C 

W90-O3342  21 

W90-03343  5D 

W90-03344  2H 

W90-03345  2H 

W90-03346  5B 

W90-03347  5B 

W90-03348  5B 

W90-03349  5A 

W90-03350  5B 

W90-03351  5A 

W90-03352  5C 

W90-03353  5A 

W90-03354  5C 

W90-03355  2F 

W90-03356  5A 

W90-O3357  5A 

W90-03358  7B 

W90-03359  5A 

W90-03360  3F 

W90-03361  3F 

W90-03362  3F 

W90-03363  3F 

W90-03364  3F 

W90-03365  3F 

W90-03366  3F 

W90-03367  3F 

W90-03368  6E 

W90-03369  6E 

W90-03370  2H 

W90-03371  5  A 

W90-03372  5B 

W90-03373  5B 

W90-03374  2G 

W90-03375  5E 

W90-03376  3F 

W90-03377  3F 

W90-03378  4D 

W90-03379  4A 

W90-03380  3F 

W90-03381  2J 

W90-03382  2G 


W90-03383  4C 

W90-03384  4C 

W90-03385  5B 

W90-03386  8D 

W90-03387  8G 

W90-03388  8A 

W90-03389  8F 

W90-03390  8C 

W90-03391  8  A 

W90-03392  8C 

W90-03393  2E 

W90-03394  2E 

W90-03395  8B 

W90-03396  8B 

W90-03397  8B 

W90-03398  8B 

W90-03399  2B 

W90-03400  2J 

W90-03401  7B 

W90-03402  8A 

W90-03403  5F 

W90-03404  6A 

W90-03405  6C 

W90-03406  5F 

W90-03407  2G 

W90-03408  5B 

W90-03409  5B 

W90-03410  5B 

W90-03411  2G 

W90-03412  2G 

W90-03413  2G 

W90-03414  2G 

W90-03415  2G 

W90-03416  2G 

W90-03417  5B 

W90-03418  2F 

W90-03419  2F 

W90-03420  2E 

W90-03421  5B 

W90-03422  5B 

W90-03423  7B 

W90-03424  7B 

W90-03425  2F 

W90-03426  5B 

W90-03427  5C 

W90-03428  5C 

W90-03429  5C 

W90-03430  5B 

W90-03431  5C 

W90-03432  5C 

W90-03433  5  A 

W90-03434  5C 

W90-03435  5C 

W90-03436  5B 

W90-03437  5C 

W90-03438  5C 

W90-03439  5C 

W90-03440  5A 

W90-03441  5C 

W90-03442  5G 

W90-03443  5A 

W90-03444  5B 

W90-03445  5C 

W90-03446  5D 

W90-03447  5C 

W90-03448  5C 

W90-03449  5C 

W90-03450  21 

W90-03451  5B 

W90-03452  2J 

W90-03453  5C 

W90-03454  2J 

W90-03455  5B 

W90-03456  2B 

W90-03457  5D 

W90-03458  2H 

W90-03459  5B 

W90-03460  5B 

W90-03461  5B 

W90-03462  5A 

W90-03463  5B 

W90-03464  5B 

W90-03465  5C 

W90-03466  5C 


W90-03467  5C 

W90-03468  5A 

W90-03469  5G 

W90-03470  5F 

W90-O3471  5  A 

W90-03472  5B 

W90-03473  5F 

W90-03474  2B 

W90-03475  2E 

W90-03476  5A 

W90-03477  5A 

W90-03478  5A 

W90-03479  5A 

W90-03480  5A 

W90-03481  5B 

W90-03482  5B 

W90-03483  5B 

W90-03484  2K 

W90-03485  5B 

W90-03486  5B 

W90-03487  5B 

W90-03488  2J 

W90-03489  2L 

W90-03490  2L 

W90-03491  7B 

W90-03492  2J 

W90-03493  2J 

W90-03494  5F 

W90-03495  5D 

W90-03496  5F 

W90-03497  5F 

W90-03498  5F 

W90-03499  2F 

W90-0350O  2J 

W90-03501  5B 

W90-03502  5B 

W90-03503  2K 

W90-03504  2H 

W90-03505  2G 

W90-03506  4C 

W90-03507  6G 

W90-03508  6G 

W90-03509  2H 

W90-03510  5G 

W90-03511  2J 

W90-03512  6G 

W90-03513  2H 

W90-03514  2H 

W90-03515  2H 

W90-03516  2H 

W90-03517  2H 

W90-03518  2H 

W90-03519  2H 

W90-03520  2H 

W90-03521  2H 

W90-03522  2H 

W90-03523  2H 

W90-03524  2H 

W90-03525  2H 

W90-03526  2H 

W90-03527  2H 

W90-03528  2H 

W90-03529  2L 

W90-03530  2L 

W90-03531  2L 

W90-03532  2H 

W90-03533  2H 

W90-03534  2L 

W90-03535  2L 

W90-03536  2H 

W90-03537  2H 

W90-03538  2F 

W90-03539  7C 

W90-03540  7A 

W90-03541  7C 

W90-03542  7B 

W90-03543  7C 

W90-03544  7C 

W90-03545  2F 

W90-03546  6B 

W90-03547  5E 

W90-03548  9D 

W90-03549  9D 


A-3 


W90-03550 


ACCESSION  NUMBER  INDEX 


W90-03550  9D 
W90-03551  9D 
W90-03552     2A 


W90-O3553  2A 
W90-03554  5D 
W90-03555     5G 


W90-03556  5  A 
W90-03557  5A 
W90-03558     5E 


W90-03559  5G 
W90-03560  5C 
W90-03561     5D 
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Hi 


Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


MANPOWER,  GRANTS.  AND 
FACILITIES 


1990  Price  Schedules  for  the  United  States,  Canada,  and  Mexico 
These  prices  are  lor  customers  in  the  United  States,  Canada,  and  Mei 
other  customers,  write  for  price  list  PR-360-4. 


Microfiche  &  Paper  Copy  Reports      Computer  Products 


Standard  Prices  Exception  Prices  Diskettes 


A01 $8.00 

A02 1100 

A03 15.00 

A04-A05 17  00 

A06-A09 23  00 

A10-A13 31.00 

A14-A17 39.00 

A18-A21 45  00 

A22-A25 53  00 

A99 • 

TV"  Codes 

N01 $60.00 

N02 59  00 

N03 20  00 


E01 $1000 

E02 12  00 

E03 14  00 

E04 16.50 

E05 18  50 

E06 21  50 

E07 2400 

EOS 27.00 

E09 29  50 

E10 32.50 

E11 35.00 

E12 38.50 

E13 41.00 

E14 45.00 

E15 4850 

E16 53  00 

E17 57.50 

E18 62.00 

E19 69.00 

E20 80  00 

E99 


"  Contact  NTIS  lor  price 

Prices  effective  January  1,  1990 


D01 $50 

D02 80 

D03 130 

004 180 

D05 230 

D06  280 

D07  330 

D08 380 

D09 430 

010 480 

D11 530 

D12 580 

013 630 

D14 680 

D15 730 

D16 780 

D17 830 

018 880 

D19 930 

D99 


Magnetic  Tapes 


T01. 

T02 

T03. 

T04. 

T05. 

T06 

T07. 

T08 

T09. 

T10. 

Til. 

T12. 

T13. 

T14. 

T15. 

T16. 

T17. 

T18. 

T19. 

T99. 


$165 
220 

.  340 

450 

560 

....  670 

780 

890 

1,000 
.1.110 
.1.220 
.1,330 
.1,440 
.1.550 
.1.660 
.1,770 
.1,880 

1,990 

2.100 
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SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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>«:    po 

tAHH 

wwo 

ffi 

O     H 


jo  OO 

OH  HO  I 

«**s  toes 

cow  3 

©  w 
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CDO 
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A'.V.v 


7-92 
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